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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHHU JaéT TPEJCTABICHHE O IENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XHWMHH, ONPEACIAECT KOJIMYECTBEHHBIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpEaeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JEATEIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM W 00 DBOJIIOIIMHU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHUS TI00AIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHBIC HampaBieHUS B OOYYECHUHM XHUMHUHM OOCCIICUMBAIOTCS CIECIM(PUKOM
COJIep)KaHHMsl ~ y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHCTEMbI IEPBOHAYAJIBHBIX IMOHSATHH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI ITOHSITUI O XUMHYECKOM
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckrue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCIEI0BATEIBLHO OT OJTHOTO
YPOBHS K JPYroMy, BBITIOJHSAS (QYHKIUM OOBSCHEHUS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (pOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyXarouumd MUpy,
«buomnorus. 5-7 knacce» n «dusnka. 7 Kinacc.

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



OpUOOIIEHNH K HAy4YHbIM METOJaM IIO3HAHUS TMPH HM3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUsS BAKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

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

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00yUYarOIIUMUCS
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 JIESITEIBHOCTH;

— (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 CPENbI;

—pa3BUTHE MOTUBAIMU K OOYUYEHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUS XHMHHM Ha YPOBHE
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 XMMUUM B JKM3HU YEJTOBEKAa. XMMHS B CHCTEME HAYK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcuTEeNnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 40JII XUMHYECKOTO 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 COXpaHEHHWs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, W3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTOMN) SIBJICHHM, HAOIIOACHHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJEIel MOJIEeKYII
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Okcunabl. [lpumenenue xkucnopoga. CrnocoObl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

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

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

MonspHabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnyeckue 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 pUpoJie U B KU3HU 4YeloBeka. KpyroBopot Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

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

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

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

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

I'eHeTnueckas CBs3b MEXKY KIaCCaMU HEOPIraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3yyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HENUTpal3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MenageneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 ero noyioxxeHuro B Ilepuonnueckoi cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

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

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: porocunres, 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.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAITIMYECKHUX
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, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, MO
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. [loHsTne 0 XuMruYeckoM paBHOBecuU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U cl1a0ble 3JIEKTPOJIUTHI.

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. [IOHSITHE 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 IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BbIIEIEHUE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBbHBIX 3a]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUIlaMU, HEMEeTaJUlaMH, IIeo4amMu). XJIOPOBOAOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
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
XUMHUUYECKHe CBOMCTBA. OKCHUABI Cepbl KaK MPEACTAaBUTEIN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThel. Coau CEepHON KUCIIOThI, KAUECTBEHHAs PEAKLMs Ha



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

OOmmast XxapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydeHne u mpuMeHeHne. Com aMMOHWS,
ux (U3NYECKUEe U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB U COJIEM aMMOHMS B KayeCTBE MHUHEPaIbHBIX
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 dpochopHas kuciora, Pu3ndeckue 1 XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIMKM, PACHPOCTpaHEHUE B MpUpoAe, (PU3NYECKUe U XUMHUYECKUE
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
yriepoaa (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, MPOMBIIUICHHOCTH U CEJILCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriiepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, STaHOJ, TJIMIIEPUH, YKCYCHAsl KUCTIOTa).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThl WX TMepepaboTku (O€H3WH), UX POJib B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBojax — U X
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, IOJIyYEHUE W
npumeHenue. CoeanHEHHS KpemMHHUs B mpupoje. OOmme mnpeacTaBieHUs 00
okcuae kpemHusa (IV) u kpemuueBoit kucnore. CUIMKAThl, UX MCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMNE (PU3NUESCKHE W XHUMHYECKHE CBONCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBAaHUs caxapa IMoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa M HX COCAMHEHHN (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
WX IPOTEKaHHUsI, B3AUMOICICTBUE KOHIEHTPUPOBAHHOM a30THOU KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMUCTBOM NPOTHBOTas3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMENH CHUJUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE HSKCIEePUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpOe€HHE MeETaIoB. MeTtamindeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTajib, YyTyH, JIOPaTIOMUHUUI,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U



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, HaX0XJAEHUE B NpUpoje. PU3nUeCKue 1 XMMUYECKUE 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 atoma, HaXOXICHUE B Ipupojie. Pu3ndeckue 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
XUMHYECKHEe CBOMCTRBA kene3a. OKCUIbI, THIPOKCUIBI U cosn kenesa (11) u xenesa
(IIT), mx cocraB, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHUJICOMATEPHUANIOB), IPU3HAKOB  IPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA 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
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas 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 oOpasiloB MaTtepuaoB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SIBISIFOIIMXCS CUCTEMHBIMHU JJIsI OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

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, pPACTBOPUMOCTH, KPUCTAIINIECKAs
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC 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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OpUEHTAMKd H
paCUIMPEHUE OMBITA JICITEIIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEpHOM HHMOpMaIUEH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLUAIBHBIX HOpPMax M MpPaBWIaX MEKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIBHBIX 3a]a4, BBIOJHEHUH XHUMHUYECKHUX
AKCTICPUMEHTOB, CO3/IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIeccCe OITOM YUYECOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECCKUE TPEJICTABICHUAS O BEIIECTBE M XMMHUYECKOW PpEaKIvH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHMUMAaHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpa, TpeAcTaBiieHusl 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 HAOJI0JIaeMbIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYeHHUIO U TMO3HaHHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS 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;

S)TpPy10BOr0 BOCTIUTAHUS:

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
WHIUBUYyJIbBHOM TPAaeKTOPUU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6)3K0/10rH4eCKOro 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 TICUXHUYECKOMY 370POBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHMS
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 OKPYKAIOIEd TPUPOJHON CPEAOU, AJIsl TOBBIIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOMN ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

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 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHU (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 HW3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIC B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEpU30BaThb 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 HaOIaaTh 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:

YMEHHE BBIOMpATh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO NH(OPMAITHIO;



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
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOHWHAITUSIMU,

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTax; JeJIaTh IPE3EHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

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 337a4, CaMOCTOSITEJIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYECHHOTO PE3YJbTAaTa 3asBICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOLUIMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



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 npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTraJipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBIIME TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
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 COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTHU3aluIo, KiacCUu(PUKaIuIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — ISl M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClieoBaTh  NpaBWJIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCyloW |
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy o0ydeHus B 9 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUUIECKast CBs3b, TEIIOBOU 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKkUuuu, MPEeAeIbHO JOIyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

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

OMPENIENATh BaJICHTHOCTb U CTENEHb 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 (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepHU30BaATh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapPaKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
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
npezjenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIT ¢ YYETOM CTPOEHHUS 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);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
1IEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyre
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonu-, kapoonart-, ¢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, OO0OOIIEeHHe, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO 4acos
Ne HaumeHnoBaHue pa3aesioB U DJIeKTpOHHbIE (HH(POBDHIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThbI padoThbI
Paznea 1.IlepBoHavaibHble XUMHYECKHE IOHSATHSA
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 2 bubnuoreka [IOK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKA

19 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

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

Htoro no pazneny 20

Pasjnen 2.BaxHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopon. Ilonstue 5 bubmmnoreka HOK

' 00 okcHIax https://m.edso00.ru/7f41837c
29 Bognopon.Ilonstue o kucinorax 8 1 bubmuoteka [IOK

' U COJAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHHAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3.1lepnoanyeckuii 3axkon u [lepuoguyeckasi cucreMa xumudeckux 3jaemMeHToB /. U. MenaesneeBa. CtpoeHune aToMoOB.

Xumunueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu

[Tepuonnueckuii 3aKOH U

3.1
[Tepuonuueckas cucrema

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

XHMHUYECKUX dieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma

Xumudeckas CBI3b.

3.2 OKHCITUTEILHO- 8 bubaunoreka [JOK
BOCCTaHOBHTEIIbHBIC PEAKLINH https://m.edsoo.ru/7f41837¢
throro o paszeny o ]i?tptlgsnlpllr?fee:i(;?r(jllé f41837c
PesepBHOE Bpems 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1.BenrecTBO 1 XUMHYECKHE PeaKIIUU
[ToBTOpeHue u yriyOiaeHue 3HaHUM bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnnorexa [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edso0o.ru/7f41a636
Htoro no pazneny 17
Pa3znea 2.HemeTaJJIBI M HX COeTHHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnnorexa [JOK
' anemeHToB VIIA-rpynmel. ["anorensr https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 BHCHI;CHTO]? VIA?F nirbl. Cepa u eé 6 bubmmorexa [JOK
' Py P https://m.eds00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
2.3 BHCﬁCHTO]‘f VA-I; nnbl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' py ' ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 BJ'IGHI\;CHTO;) IVAI:)F Bl YTIEpoI U 8 1 2 bubmorexa [JOK
' . DY LB, oA https://m.eds00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro o paznueny 25

Pa3zgen 3.MeTa/JIbI M X COCAUHECHUSA



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

bubnunoreka LIOK

31 Obuwpte CROACTEA METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakneiiime MeTauibl 1 UX COSIUHEHUS 16 ]r?tI;I;?sH/I//Ir%T::j(;(I)erJ/Iéf 112636
Hroro no pazneny 20
Pa3gen ‘4.XI/IMI/IH U OKpYXKAOUIasg cpeaa
4.1 BemectBa 1 MaTepraisl B )KM3HU YEJIOBEKA 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHOe Bpems 3 BH6JIIHOTeKa HOK
https://m.edsoo.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 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ara udpossbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue a tup
n/n Bcero u3yueHusi  oOpa3zoBaTesibHbIE
padoThbI padoThI
pecypchl
1 [Ipeamer xumuu. Ponb xumuu B KU3HA 1 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmorexa LHOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpaBuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnnoreka [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
4 Uuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuotexa [JOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[Tpa eckast pabora Ne 2
5 «l?azK TteIquI/I:e s::ﬁecel”: (Ha mpumepe 1 bubmorexa HOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYHMCTKHU OBapEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MOJIeKYTb1 . https://m.edsoo.ru/ff0d2a6c
5 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa OK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubmorexa OK
yJupHoe y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTB. 1 bubmuorexa [JOK

Xumudaeckas hopmyia. BameHTHOCTB

https://m.edsoo.ru/ff0d2eae



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
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aTOMOB XUMHUYCCKHUX 3JICMCHTOB

11 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOT0 bubmuorexa [JOK
3JIEMEHTA B COCIUHEHHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmorexa [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust koamvecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa LIOK
N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarus xuMHU4eCKUX peakiui
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS e bubmorera [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHS, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKJIOTISTUCT 060g eHue u bubmorexa [JOK
" et . https://m.edso0.ru/ff0d40c4
cHUCTeMaTH3aIns 3HaHUI
20 KonrtponsHast padora Nel mo reme bubnnorexka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctas
21 BO3 nya Kucnopon — snemenT u bubmorexa [JOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
pocrtoe Bemecto. O30H
du3nYecKre 1 XMMUYECKHe CBOMCTBA
bu6mmorexa [IOK
22 KHCIOopo/ia (peakinuu OKUCICHHUS,

ropenue). [lonarue 06 okcumax

https://m.edsoo.ru/ff0d4614



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
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

Cnoco0bl MoTyyeHus KHUCI0poia B

23 nabopaTopuu ¥ IPOMBIIIUICHHOCTH. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TennoBoi 3 PexT XuMUIeCKoM

24 peakuuu, OHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroiab U METaH).

25 3ar }I3HeI§I/Ie(1];03 yxa CIIOCOOBI iro bubmorexa [TOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[Ipa eckast pabora Ne 3 1o Teme
26 «I?IOTITI:I{ZHHKe 3206; aHue KrI[/ICJIOMO a bubmorexa LIOK
‘ 1P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY

97 Bopopoa — snemeHT u npocroe bu6mmorexa [IOK
BelniecTBO. HaxoxxaeHue B npupoie https://m.edsoo.ru/ff0d4ddo

28 du3nyecKkre 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 IlonsATHE 0 KMCIOTAX U COJIAX bubmorexa [IOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 110 Teme

31 «I?Ion YEHUE U I():061/1 aHue BoJIOpoja bubmiorexa LOK

Y OMp AOPOA, https://m.edso0.ru/ff0d4f42
W3Y4YECHHE €r0 CBOMCTB)

39 Mounsipabiit 00BEM razoB. 3aKoH bubmuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIMuecTBa

33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmmorexa [IOK

H . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
34 Breraucienus 00EMOB Ta30B 110 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d497a
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YPABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI I'a30B

https://m.edsoo.ru/ff0d5708

35 dusnvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOZBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbieHHnbie
37 u HIGI:HaCBI peHHLIS aCTBOPBHI Mu:lCCOBasI bubmorera [JOK
» PactBopaL https://m.eds00.ru/ff0d5b40
JI0JISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 mo Teme
38 «IIpurorosienue pacTBOpOB ¢ bubnuorexa [JOK
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCUpUKaLIUS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHE CBOWCTBA
41 KI/I(J:;I}:TIE)I;IX I’;:jiiilxl;ﬂaM;O?eTimx bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJ1accu(pUKaIIHs, bubnuoteka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHre u XuMHUYECKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kimaccudukanus, bubnnoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHre u XuMHUYECKHE CBOWCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
16 Conu (cpemHue): HOMEHKIATYPA, bubnmuotexa [JOK

CIIOCOOBI MMOJIy4YCHUA, XUMHUYCCKUC

https://m.edso0.ru/00ad9474
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CBOMCTBA

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAILHBIX 3a7a4 10 TeMe

bu6mmoreka [IOK

47
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCITUHECHUN
['eneTnueckas CBsI3b MEXKIYy Kiaccamu bubnmoreka [JOK
48 o
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O0001IeHNEe U CHCTEMATH3A 3Ha
HHCHHE 1 CHCTOMATHSATI SHATIH https://m.edsoo.ru/00ad9cb?2
KonrponsHaas padora Ne3 mo reme
50 "OCI:EBHI)IG KHI;CCH HEOPTraHUYECKUX Brbmiorexa IJOK
“n P https://m.edsoo.ru/00ad9ela
COEIMHEHNH
I1epBble MONBITKH KiIaCCU(DUKAIIUN
51 XI/II\I/)[I/I‘ICCKI/IX DJIEMEHTOB I(?[OH}II;I/IC o) Brbmiorexa IJOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHBIX 3JIEMEHTOB
Ilepnomuueckuil 3aK0H U
pron bu6mmoreka [IOK
52 [leproanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 Ileproasl, TPYIIIBI, TOATPYIIIEI Brbmuozexa [OK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnunorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue DIEKTPOHHBIX 000JI0UEK
P P y BuGmorexa IJOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
57 3navenue [lepuoauyeckoro 3akoHa s bu6mmoreka [IOK
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pa3BuTHUA HAayKu U npaktuku. /. 1. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN, IEJArOT U
IrpaKIaHUH
58 DJIEKTPOOTPULIATETLHOCTh AaTOMOB 1 bubnnoreka [HOK
XUMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
59 Honnas xumuccias cassb L https://m.edsoc%.I ru/00adac34
60 KoBasieHTHas nonsipHast XuMU4ecKas 1 bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast 1 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creners okHCieHuA . https://m.edsoc%.I ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dsogru 100adb076
65 KonTponbhas padota Ne4 o teme 1 bubnuoreka [IOK
«CTtpoenne atoMa. XUMHUYECKasl CBS3b https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6o01ieHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0001IeHNE 1 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoarmeic | Ilpakrmieckue il?»y‘lel-ll/lﬂ :)Iﬁl?aI;OBaTeJILHLIe
padoThI padoTbI pecypesI
[lepuoanueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XUMUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XEIMI/I‘I@CKI/IX 3JIEMEHTOB 1 bubmorexa OK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XMMUYECKOU CBA3U U THUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas paborta Nel mo teme

5 «IToBTOpeHue u yriayoneHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay

6 Knaccugukarus Xumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 peaKkIuu. HOHSII?FI/IG 0 TOMOTEHHBIX H 1 bubmorexa [JOK

https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XMMHYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC 1 bu6mmoreka [IOK
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peakiuu

Teopust 37EKTPOTUTUYECKOMN

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

10 nccoruanmu. CuibHbBIE U ci1a0ble Eubmorexa ITOK
A [HarHH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKIINA Eubmorexa IIOK
M p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubmmorexa [IOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 Bubmorexa ITOK
peAt o https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKOU TUCCOITUAITTT
14 TlousTie o runponnze coien bubmorexa [IOK
Ap https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 <<l£)emeHI/Ie 3I<cn1:z3 NUMEHTAIbHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7a49»
Kourponsnaast padora Ne2 mo teme
17 <<3JI€II:<)T OJ'II/ITIf‘{eCKaSI UCCOLAALAS Eubmorexa ITOK
P 1 AL, https://m.edsoo.ru/00addecQ
XHUMHUYECKUE PEAKIIUN B PACTBOPAX)
O01as xapakTepucTUKa raJioreHoB.
18 XI/III;I/III/IHCCKI:/IC CBE))ﬁCTBa Ha IIpUMeEDE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xXJIopa
Xaoposogopond. ConsHas KHCIIOTAa,
19 nggqecfng cioﬁCTBa [MOJIVUEHNE bubmmorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [IpakTuueckas padora Ne 2 o reme bub6nuorexa [IOK

«ITonyueHnue CONITHON KUCIIOTHI,

https://m.edsoo.ru/00ade348
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M3y4YECHHUE €€ CBOUCTBY»

Brrancnenus no YpPaBHCHHUAM

bubmuorexa [JOK

21 XUMHYECKHUX PEaKIIHii, €CIU OJIUH U3
PEAKIHH, 8 https://m.edso00.ru/00ade488
peareHTOoB J1aH B U30BITKE
99 OO01mas xapakTeprCcTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxnenue cepbl 1 €€ cCOeTMHEHUI bubnmnoreka [JOK
B IIpUpoOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnuorexa [JOK
(bU3MYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 @Hanecxnre) U XI/II\I/I)I/I‘-IGCKI/IG CBOICTBa bubmmorexa [JOK
’ https://m.edso0o.ru/00adea28
pUMEHEHNE
XVMMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBIIIIEHHOTO CrIocoba
MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
26
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY KarolleH cpesibl COEANHEHUSAMHU
cepbl
97 Brrarcnenne MaccoBoit 1071 BBIXOA bubmuorexa [JOK
MIPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
28 VA-rpynmnsl. A30T, pacipocTpaHeHHE bubnnorexka [JOK
B IIpupoe, GpU3nvecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMHaK, ero ¢pu3HYeCKue U
b . bubnmuotexa [JOK
29 XUMHYECKHE CBOMCTBA, IIOJIy4YEHHUE U

[IPUMEHEHHUE

https://m.edso0.ru/00adf004
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[IpakTuueckas padora Ne 3 o reme

30 «ITonyyeHne aMMuaka, U3y4eHue ero bubmorexa [JOK
" > 1Y https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas Kucaorta, e€ GusndecKkue u bubnnoreka [HOK
XUMUYECKHUE CBOKCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32 n00peHnil. XUMHUYECKOE b Brommozexa [OK
YAOBP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®ocdop. Oxcua pochopa (V) u

33 Q)oc&i))o pHaH KI/IéIJI((l))Ta q)(ppll)m(qe)cxne u bubmorexa LIOK

P L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, TOTYICHHE
Hcnonb3oBanue pocdaros B

34 KayeCcTBE MHUHEPAIbHBIX YA0OpEHUH. bubnuorexa [JOK
3arpsi3HeHUE IPUPOAHON CPeIbl https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacipocTpaHeHHUE B

35 npu I()) J; E)I/ISI/II‘)IeCKII)/Ie Y XUMHUYECKHUE bubmorexa HOK

PHPOE, https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcunsl yraepoaa, ux Gpundeckue u

36 XHMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKkonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronbHast KUCHO0Ta U €€ CoNu bubmorera [JOK

https://m.edso00.ru/00ae006¢c
[Ipaktuueckas padora Ne 4 o Teme
38 "IlosrydeHune yrieKucioro rasa. bubnnoreka [JOK

KauecTBenHnas pcaKknud Ha Kap6OHaT-

"

HOH

https://m.edso0.ru/00ae027¢
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[TepBoHauanbHBIE MOHATUS 00

39 OpPraHNYECKUX BEIIECTBAX KAK O Enbmiorexa IOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX YyIJIepoaa
40 KpeMmuunii u ero coefuHeHns bu6morexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [HOK
«Baknenme HeMeTaJUIEL U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTponbsHas padora Ne3 o Teme

42 «Bax(rl)-leﬁmne ieMeTaJ‘IJ‘IBI " UX Brbmiorexa IJOK

https://m.edsoo0.ru/00ae0el8
COEIUHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannuueckas CBS3b U bu6mmorexa [IOK
MeTaUIM4ecKasi KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. PuU3nyecKue CBOMCTBA
METAILIOB
XUMHYEeCKHE CBOMCTBA METAIIOB.

44 DIIEKTPOXUMUUECKUI P brbmiorexa IJOK

P N p https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611me crnocoObl MOTy4eHUs
MeTaiuioB. CIutasel. BerauciieHus mo

45 aBHEHUSIM XUMHYECKUX PEAKIIUI bubmmorexa LJOK
yP p ’ https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
npuMecH

46 IToHsaTHE O KOPPO3UU METAILIOB bubmmorexa LJOK

PP https://m.edso00.ru/00ae1278

47 [IlenoyHbIe METAILITBI bubmorexa [JOK

https://m.edsoo.ru/00ael4b2
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48 OKcubl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJust https://m.edso0o.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnnoreka [HOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxneiinme coeTMHEHUS KaIbIIHAS bubmorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHrE U CUCTEMATU3 AL
3HAHUU
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[TpakTuueckas padota Ne 6 o Teme
53 ")IlzéCTKOCTB BOpLI U METOJIBI e€ bubmorexa [TOK
" A s https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmorexa [IOK
>4 Auomninii https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso00.ru/00ae1d86
57 Oxcupl, TMIPOKCHUIBI U COJIU JKEJe3a bubnnorexka [HOK
(1) u xemne3a (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH
[IpakTuueckas padora Ne 7. Perenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK
«Baxueine MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTUHECHUS»
Brrancnenus mo ypaBHeHHSAM
P . bubmuorexa [JOK
60 XUMUYECKHUX PEaKIIU, ECITH OJIUH U3

PE€arcHTOB AaH B HU30BITKE WUJTH

https://m.edsoo.ru/00ael750
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COAEPKUT IpUMecH. Beruncnenus
MacCOBOM JI0JIM BBIXOJA IPOIYKTa
peaxkiuu

O000111eHrE U CUCTEMATU3 AL

61 . 1
3HAHUH
KonTtponsnast padora Ne4 o reme
62 «Baxxneime MeTaIbl ¥ KX 1
COCJTMHEHUS
63 BemectBa u maTepuansl B 1 bubnnoreka [JOK
MMOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKPY’KaOIIEeH cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnu 1 bubnuoreka [IOK
IKOJIOTHYECKUX MPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O60011eHNE U 1 bubnmnorexa [JOK
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






