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MNOACHUTEJBHASA 3AIINCKA

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

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera 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-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs 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
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

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

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX 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-HAYYHOU IPAaMOTHOCTH 00YUarOIINXCS;



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

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

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

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre *kene3a ¢ pactBopom cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

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



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

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
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.

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

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 IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

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

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

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

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

['eHeTnueckas CBSA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, 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. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

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

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

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
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  PEAKIIHM.
[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 ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

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

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

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

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

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

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]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
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB 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
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAS PEaKLIMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCINMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XMUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBojax — U X
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHNE KAaUeCTBEHHOW pEaKINK Ha CyJibdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

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

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



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

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

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

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (1), HaGrOAEHUE M OMUCAHUE TPOIECCOB OKPAITUBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

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

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

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwle céasu



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

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

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

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

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-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATBIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

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

1)naTrpuoTH4eCKOro BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

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

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS 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 ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6)3K0J10r14eCKOro BOCIIUTAHMS

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

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON 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 CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
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 MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

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

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

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

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

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

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



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

K konIy oOydenus B 8 kj1acce 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 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(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
(porieHTHAsI KOHIIEHTpAIKsl) 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 ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 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
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS 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 DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
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 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
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,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, €eCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
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 ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM 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 PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



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

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

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 MO0 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 IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3iuyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

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 CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



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

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH 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 XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyibdar-, 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 WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazjnen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
. bubmuoreka [JOK
1.1 €CTEeCTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢c
JeSTETLHOCTH YeJIOBEKa
12 BemiecTBa 1 XuMuueckue 15 1 bu6mmoreka [IOK
' peaKImn https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe Il HEOPraHHYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuoreka [IOK
’ OKCHJIaX https://m.edsoo.ru/7f41837¢c
) Bonopon. ITonsitie o kucinorax u g 1 bu6nmoreka [JOK
' COJISAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
OcHOBHBIE KJ1acc
24 HOBHBIC KJIACCHI 1 | | bubmuorexa [JOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckas cucrema xummueckux djemeHToB [I. U. MenaeneeBa. CTpoenue aToMoOB.

Xumuuyeckasi ¢cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn

3.1 Ilepuonnueckuil 3aK0H U 7

bu6mmoreka [JOK



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

IIepnonnueckas cucrema
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CtpoeHne atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKas CBA3b.

32 OrucIHTEILHO- 8 Etlffg;;fgsigrou};f41837c
BOCCTaHOBUTEJIBHBIE PEAKLIMU
bu6mmoreka [IOK
Hroro no paszey 15 https://m.edsocl)_.[ru/7f41837c
PeszepBHoe Bpemst 3 bubmmorera [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1.BenrecTBO 1 XUMHYECKHE PeaKIIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2.HemeTa/JIBI M HX COeTHHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
' PyTHIRL. Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3.MeTa/JIBI M X COCAUHECHUSA

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE 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 KJIACC
KoauyecTBo yacoB Kon Kon BocnurarenbHast
N NpoBepsieMor NpoBepsieM COCTABJISAOIIAS DiACKTpOHILIE
Tema ypoka Konrpoabu Hpaxrie 0 TpeGoBaHUS oro i ppopsIe
n/ Bcero cKue o0pa3oBaTeJIbH
ble padoThI JJIeMeHTa
o padoThI bIe pecypchl
coiep:KaHU
f
1.1 1.1 LIEHHOCTHOTO
OTHOIIICHUS K
OTEYECTBEHHOMY
KyJIbTypHOMY,
HUCTOPUICCKOMY U
HayYHOMY HacJeIuIo,
MTOHUMAaHUS 3HAYCHUS
XUMHYECKOH HAyKH B
[penmer xumun. JKU3HHU COBPEMEHHOTO bubimoreka
Ponp xumuu B 1 00611ecTBa, CIIOCOOHOCTH HOK
JKU3HU 4EJI0BEKA. BJIJICTh I0CTOBEPHOMH https://m.edsoo
Tena u BemecTBa uEGopManyel o 1u/ff0d210c
IEePEIOBBIX
JOCTIDKEHUSX U
OTKPBITUSIX MUPOBOH H
OTEUYECCTBEHHOH XMMHH,
3aWHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00
YCTpOMCTBE MUpa 1
o0111ecTBa;
1.1 1.2 MpeICTaBICHUS O
COLIMATEHBIX HOPMaX U BubIMoTeKa
ITonsitue o HpaBHIIax OK
METOA4ax IMO3HaAHUA 1 MEXJIIMYHOCTHBIX H
B XUMUM OTHOILIEHUH B https://m.edsoo
.ru/ff0d227e

KOJUIEKTHBE,
KOMMYHHKaTUBHOU



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

KOMITETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOH,
y4eOHOUCCIICIOBATEIBCK
Oif, TBOpUECKOH 1
JIPYTUX BUAAAX
JIeSITEIIbHOCTH,
TOTOBHOCTH K
pa3HooOpa3Hoi
COBMECTHOMU
JIeSTEILHOCTHU TPH
BBITIOJTHEHUH YICOHBIX,
IIO3HAaBaTCJIbHBIX 3a1a4,
BBIIIOJIHCHUH
XUMHUYCCKUX
9KCTIEPUMEHTOB,
CO3/1aHUH yUEOHBIX

[POEKTOB
1.10 1.7 CTPEMIICHHSI K
B3aUMOIIOHUMAHHUIO U
IIpakTnyeckas B3aMMOIIOMOLIY B
paborta Ne 1 npotiecce Toi yuebHoit
«IIpaBuia paboThI ACATENLHOCTH, BubnroTteka
FOTOBHOCTH OLIEHHBATh
° Ha? opatopHi CBOE MOBEJIEHUE U HOK
TIpHEMB HOCTYNKH CBOUX https:/m.edsoo
obparueHus ¢ TOBApHUIIEH C TO3UIUK 1w/ff0d23de
nabopaTopHBIM HPABCTBEHHBIX U
o0opyI0BaHUEM» TIPaBOBBIX HOPM C
y4ETOM OCO3HAHUSI
HIOCJIEZICTBUM ITOCTYIIKOB;
1.2 1.2 MHPOBO33PEHYECKHE
Yucrteie BCIICCTBA Hp:ﬂCTaBJfCHHSI o bubmiorexa
u cMecu. CriocoObl BEIECTBE U XUMUUECKOI HOK
pasaeneHus cMecen peakuuu, hitps://m.edsoo
1u/ff0d26ca

COOTBETCTBYIOIIUE



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

COBPEMEHHOMY yYPOBHIO
pa3BUTHA HAYKU U
COCTaBIIAIOIIIE OCHOBY
JUI TOHUMAaHHUS
CYILHOCTH Hay4HOH
KapTUHBI MUPA,
TIPEICTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPOIBL,
B3aUMOCBSI3SIX YEJIOBEKa
¢ MPUPOJHOI cpenoil, o
PO XMMHU B TIO3ZHAHUN
3TUX 3aKOHOMEPHOCTEH;

[IpakTnueckas
pabota Ne 2
«Pa3nenenue
cMmeceif (Ha
MIpUMEPE OYUCTKH
[IOBapEHHOMN
COJIN)»

1.10

1.7

MMO3HABATEIIbHBIC
MOTHUBBI, HaTIPaBICHHEIC
Ha TTOJTyYeHHEe HOBBIX
3HAHUHN 110 XUMUH,
HEOOXOIUMBIE IS
0OBSICHEHUS
HAOJIF0TaEMBIX
MPOIIECCOB U SIBJICHUH,
MO3HABATEIIHHOM,
HHPOPMAMOHHOW U
YUTATENBCKOM KYJIbTYPHI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHOM
paboThI ¢ yueOHBIMU
TEKCTaMH, CIIPaBOYHOMN
JIUTEPATYpOil,
JIOCTYITHBIMH
TEeXHUYECKUMHU
cpelcTBaMu
HHPOPMAIMOHHBIX
TEXHOJIOTUH;

bubmmoreka
HOK

https://m.edsoo
Tu/ff0d28c8



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

ATOMBI 1
MOJICKYJIbI

1.4

1.3

HHTEpec K 00yUeHHIO U
MO3HAHUIO,
JI0003HATENLHOCTD,
TOTOBHOCTH U
CHOCOOHOCTH K
camM000pa30BaHuIo,
IIPOEKTHOH U
HCCIIEIOBATEIBCKON
JIeATEITIBHOCTH, K
O0CO3HAHHOMY BBIOODY
HaTpaBJICHHOCTH H
YpOBHS 00y4eHHUS B
JaJbHENIIeM;

Bbubinnoreka
LHOK

https://m.edsoo
ru/ff0d2a6¢

XUMHUYECKHE
9JIEMEHTHI. 3HAKU
(cUMBOJIBI)
XUMHYECKHUX
9JIEMEHTOB

1.3

1.4

OCO3HAHHE [IEHHOCTH
JKH3HU, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY
3[I0POBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 XKHU3HHU,
OCO3HaHHUE MOCIEeACTBUMN
1 HCTIPUATUEC BPCIAHBIX
IIPUBBIYEK
(ynorpeOnenus
AJIKOTOJIsI, HAPKOTHKOB,
KypeHHs),
HEOOXOAUMOCTH
COOJTIO/ICHHS TIPABHIT
6e3omacHoCTH MpH
obparieHnu ¢
XUMHWYECKUMHU
BEIIECTBAMH B OBITY U
peanbHOM XXU3HU;

bubmmoreka
HOK

https://m.edsoo
.ru/ff0d2be8

[Ipocteie
CJIO’KHBIE
BEILIECTBA

11

14

HHTEpeC K
MPaKTUYECKOMY
N3yYeHHIO podeccuii 1
TpyZa pasIfuHOTO POJa,

bubmmoreka
LHOK

https://m.edsoo
1u/ff0d2a6¢



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

YBa)KEHHUE K TPYAY H
pe3yabpTaTaM TpyAOoBOH
JIEITEIIbHOCTH, B TOM
YHUCJIe Ha OCHOBE
MIPUMEHEHHUS
MpeIMETHBIX 3HAHUH MO
XHUMHH, 0CO3HAHHBIH
BEIOOp MHIMBHIYaIbHOM
TPaeKTOpUHU
TIPOJOIDKCHUS
00pa3oBaHU ¢ YIETOM
JIMYHOCTHBIX I/IHTepeCOB
1 CIIOCOOHOCTH K XUMUHU

10

ATOMHO-
MOJICKYJISIPHOE
y4eHue

3aKOH MMOCTOSHCTBA
COCTaBa BEIIECTB.
XnMuueckas
bopmyna.
BanenTHocTh
aToOMOB
XHUMHYECKHX
2JIEMEHTOB

1.4

15

1.3

14

00IIIECTBEHHBIX
HHTEPECOB U
MOTPeOHOCTEH,
YCHEIIHOM
npodeccrnoHanbHOM
JIeSITeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX
YMEHHH, TOTOBHOCTb
a/1aliTUPOBAThCS B
npodeccHOHATbHOM
cpene;

9KOJIOTUYECKH
nenecooOpasHoe
OTHOIIIEHHE K PUPOJIE
KaK HCTOYHHKY JKA3HU
Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMS,
MMOHUMAaHHE IICHHOCTH
3JI0POBOTO U
6e3omacHoro obpaza
’KU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K

Bbubiaunoreka
1HOK

https://m.edsoo
.ru/ff0d2d50

Bubianoreka
HOK

https://m.edsoo
Ju/ff0d2eae



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

COOCTBEHHOMY
(usnueckomy u
MICUXUYECKOMY
3JI0POBBIO, OCO3HAHHE
LEHHOCTH COOJIIOICHUS
npaBI 0€301acHOTO
MOBEJICHUS TIPH padoTe ¢
BEIECTBAMH, a TAKXKE B
CHUTYaIIX,
YTPOXKAIOIINX 310POBBIO
W JKU3HH JIIOJICH;

11

OTHOCHUTENBHAS
aToMHas Macca.
OTHOCHUTENBHAS
MOJIEKYJIsIpHAS
Macca

1.8

1.4

CHOCOOHOCTH ITPUMEHSTh
3HaHMS, MOTy4YacMble
IIPY U3yYCHUU XUMUH,
JUIS peILICHNS 3a/1ad,
CBSI3aHHBIX C

OKpY Karomieu
MIPUPOJIHOM CpesloH, AJid
MOBBIIIEHUS YPOBHS
9KOJIOTMYECKOH
KyJIbTYpPBI, OCO3HAHUS
r100aJILHOTO XapakTepa
9KOJIOTUUECKHX MTPoOIeM
W MyTeH UX pemeHus
MOCPE/ICTBOM METOJIOB
XUMHH, 3KOJIOTHYECKOTO
MBIIIIEHUS, YMEHUS
PYKOBOZICTBOBATLCS UM B
MMO3HABaTEILHOM,
KOMMYHHUKaTUBHOU U
COLIMAJILHOM NPaKTHUKE.

bubmmoreka
HOK

https://m.edsoo
.ru/ff0d323c¢

12

MaccoBast nons
XUMHUYCCKOTO
DJIEMEHTA B
COCOINHCHNN

1.9

14

LIEHHOCTHOI'O
OTHOLICHHUS K
OTEUECTBEHHOMY
KyJbTYPHOMY,

Bubianoreka
HOK

https://m.edsoo
Tu/ff0d350¢



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

13

KommuectBo
BeniecTBa. MoJib.
MousipHast macca

1.7

1.5

HUCTOPUIECKOMY U
HAYYHOMY HACJICIUIO,
MOHUMAaHHUS 3HAYCHUS
XMUMUYECKOI HayKH B
JKU3HH COBPEMCHHOTO
00111eCTBa, CIIOCOOHOCTH
BIIaIETh JOCTOBEPHOMN
nHpOpManuei o
TIePEIOBBIX
JOCTIDKEHUSAX U
OTKPBITUSX MHPOBOH H
OTE€YECTBEHHOM XUMUH,
3aWHTEPECOBAHHOCTH B
Hay4HBIX 3HAHUAX 00
YCTpOUCTBE MUpa U
o0111€ecTBa;
MIPEICTABICHUS O
COIMAJIBHBIX HOpMax "
IIpaBUIIaX
MEXKIIMYHOCTHBIX
OTHOIICHH B
KOJIJICKTHBE,
KOMMYHHUKATHBHOM
KOMITETEHTHOCTH B
0OIIECTBEHHO TOJIC3HOM,
y4eOHOUCCIIeTOBATEIhCK
01, TBOpUECKOU 1
JIPYTHUX BAJAX
JIESITeIbHOCTH,
TOTOBHOCTH K
pazHooOpa3HOH
COBMECTHOMU
JIESITETbHOCTH TIPU
BBIIIOJTHEHUH YYCOHBIX,
MMO3HABATENBHBIX 3a/1a4,
BBITIOJTHEHUH

Bubmnoreka
1HOK

https://m.edsoo
.ru/ff0d5230



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

XHUMHYECKHX
9KCIIEPUMEHTOB,
CO3JTaHUU yueOHBIX
MPOEKTOB

14

duznyeckue u
XUMHYECKHE
SIBJICHUS.
XuMudeckas
peaxuus

1.3

1.6

CTpEMIICHHS K
B3aUMOITIOHUMAHHIO U
B3aUMOITOMOIIIH B
mpoliecce 3Tor yueOHOU
JIeSITEIILHOCTH,
TOTOBHOCTHU OLICHUBATH
CBOE MOBEACHHE U
HOCTyHKI/I CBOUX
TOBApHILEH ¢ MO3UIUN
HPaBCTBEHHBIX U
MIPABOBBIX HOPM C
Y4ETOM OCO3HAHHUS
MOCTIEICTBHIIA MOCTYITKOB;

Bubianoreka
1HOK

https://m.edsoo
.ru/ff0d37fa

15

[Ipu3naku u
yCJIOBUS
[IPOTEKAHUS
XUMUYECKUX
peakuuii

1.6

1.6

MHPOBO33PEHYECKUE
MIpeICTaBICHUS O
BELIECTBE U XUMUUECKON
peakuuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
Ppa3BUTHA HAYKHU U
COCTAaBJISIIOILIUE OCHOBY
JUIL IOHUMAaHUuA
CYILHOCTH Hay4HOH
KapTHHBI MHUDpa,
Ipe/ICTaBIeHUS 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHS OPUPOBHI,
B3aUMOCBSA3SIX YEI0BEKa
¢ MPUPOJIHOI cpeoit, O
PO XUMHHU B TIO3BHAHUHN

bubmmoreka
HOK

https://m.edsoo
1u/ff0d3al6



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3TUX 3aKOHOMEPHOCTEH;

16

17

3aKOH COXpaHEHUs
MacChI BEIIECTB.
XUMHUYECKHE
ypaBHEHUs

Brerancnenus
KOJMYECTBA, MACChI
BEIIIECTBA IO
YpaBHEHUSM
XUMHUYECKUX
peakuui

1.6

1.8

1.6

1.6

MO3HABATEIILHBIC
MOTUBBI, HATIPABIICHHEIC
Ha TIOJTyYeHHEe HOBBIX
3HAHWH 110 XUMUH,
HEOOXOIUMBIE IS
00BsICHEHUS
Ha0JII01aeMbIX
MPOIIECCOB U SIBJICHUH,
MO3HABaTEILHOM,
nHpopMaMoHHOI 1
YUTATEIBCKOM KYJIbTYPHI,
B TOM YHCIIC HABHIKOB
CaMOCTOSTENFHON
paboTHI ¢ y4eOHBIMU
TEKCTaMH, CTIPABOYHOM
JIUTEPATY PO,
JTOCTYMHBIMU
TEXHUYECKUMHU
CpeacTBaMu
HHPOPMALMOHHBIX
TEXHOJIOTUH;

HHTEpec K 00yUeHHIO U
MO3HAHUIO,
J10003HATEIIBHOCTb,
TOTOBHOCTH U
CIOCOOHOCTS K
caM000Opa30BAHHMIO,
MIPOEKTHOH U
HCCIIeI0BaTENIbCKON
JIESTeITBHOCTH, K
0CO3HaHHOMY BBIOOPY
HATPaBJICHHOCTH H
YPOBHS 00y4CHHUS B
JaTbHENIIIEeM;

Bubianoreka
1HOK

https://m.edsoo
.ru/ff0d3b88

Bubianoreka
1HOK

https://m.edsoo
.ru/ff0d5708



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

18

19

Knaccudukanms
XUMHYECKHX
peakuuii
(coenuueHnus,
pa3ioxKeHus,
3aMeIIeHus,
oOMeHa)

M. B. JlomoHOCOB
— YYEHBIN-
SHIMKIIOIEINCT.
O06o06mieHue U
CHCTEeMaTH3aIs
3HAaHUH

1.6

1.1

1.6

1.1

OCO3HaHHUE IICHHOCTH
JKHU3HH, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY
3[J0POBBIO, YCTAHOBKH Ha
3J0pOBBIIT 00pa3 )KU3HH,
0CO3HaHME MOCIEACTBUI
U HETIPUSTHE BPEIHBIX
HPUBBIYEK
(ymotpeGneHus

QIIKOT 0151, HAPKOTUKOB,
KypeHus),
HEOOXOANMOCTH
COOJTIO/ICHHS TIPaBHII
0e3omacHoCTH MpH
obpateHnu ¢
XHUMHUYCCKUMHU
BEIICCTBAMH B OBITY U
peabHOM KU3HY;

WHTEpPEC K
MIPAKTHIECKOMY
U3y4YeHUIo npodeccuii u
TpyJla pa3InIHOTO Poa,
YBa)KEHHUE K TPYAY H
pe3yabpTaTaM TPYHOBOM
JIeATSIIBHOCTH, B TOM
YHUCIIe HA OCHOBE
MIPUMEHECHUS
MPEAMETHBIX 3HAHUH 110
XAMHH, OCO3HAHHBIN
BBIOOD MHIUBUIYaTbHOM
TpaeKTOpUHU
MIPOJIOIKESHHUS
00pazoBaHus C yUETOM
JIMYHOCTHBIX MHTEPECOB
Y CIIOCOOHOCTH K XUMHUH

Bbubimnoreka
1HOK

https://m.edsoo
.ru/ff0d3134

bubmmoreka
HOK

https://m.edsoo
.ru/ff0d40c4



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

KoHntposbHas 1.5 1.6
pabora Nel mo

20 TeMe «BemiecTBa u
XUMHUYCCKUC
peakuumn»

2.6 2.1 3KOJIOTUYECKH
1esiecoodpastoe
OTHOIIEHHE K PUPOIE
KaK I/ICTO‘IHI/IKy JKHU3HU
Ha 3emiie, OCHOBE €€
CYILECTBOBAHMUS,
[OHMMaHKE LIEHHOCTH
Bo3nyx — cMech S/10pOEOro 1
Oe3omacHoro 0Opasza
razos. Cocras JKU3HHU, OTBETCTBEHHOE bubmmoreka

)1 BO3/yXa. OTHOLIICHHE K HOK
Kucnopox — COOCTBEHHOMY https://m.edsoo
3IIEMEHT M TIPOCTOE busirIeckoMy 1 1u/ff0d448e

MICUXUYECKOMY
BemiecTBO. O30H
3/I0POBBIO, OCO3HAHUE
HEHHOCTH COOIIOACHMS
TpaBuII 6E30IIACHOTO
TIOBEICHUS TIPH paboTe ¢
BEILECTBAMM, a TAKXKE B
CHUTYAIIUsX,
YIPOXKAIOIINX 30POBEIO
W KU3HH JIIOEH;
dusndeckue u 2.5 2.1 CMOCOGHOCTH PUMEHSATH
XUMHUYCCKUC 3HAHUA, TIOTyHacMbIC BI/I6HI/IOTeKa
. NP U3YYEHUU XUMHH,

22 CcBOMCTBA JUISL peleHus 3aaa4, HOK
KHucCopona CBSI3aHHBIX C https://m.edsoo
(peakuuu OKpYKaTOIIEit 1w/ff0d4614
OKHCIICHHS, IIPUPOJTHOM CPEOH, L



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

ropenue). [lonstue
00 okcugax

MOBBILIEHUS YPOBHS
9KOJIOTHUECKON
KyJBTYpPBI, OCO3HAHUS
rIo0AILHOTO XapakTepa
9KOJIOTUYECKHX MTPO0IeM
U IMyTeH UX pelieHus
[IOCPEICTBOM METOJIOB
XUMUH, 3KOJIOTHYECKOI0
MBIILIJIEHUSI, YMEHUS
PYKOBOJCTBOBAThCSI UM B
[I03HABATEJIbHOM,
KOMMYHHUKaTUBHOU U
COLIMAJILHOM NIPaKTHUKE.

23

24

CrniocoOsl
MOJTyYSHUS
KHCJIOpO/a B
naboparopuu u
MIPOMBIIIJICHHOCTH.
[IpumeHeHne
KHCJI0poAa

TemnnoBoit a3 ekt
XUMUYECKON

2.6

1.6

2.1

2.2

LIEHHOCTHOTO
OTHOIIICHHS K
OTEYECTBEHHOMY
KyJIbTypHOMY,
HUCTOPHYECKOMY U
Hay4YHOMY HAaCJIE/IHNIO,
MOHUMAaHHS 3HAYCHUS
XUMHUUYECKON HAYKHU B
’KHU3HU COBPEMEHHOTO
o011ecTBa, ClIOCOOHOCTH
BJIafIETh IOCTOBEPHOI
nHpOpMaIuei o
TIepeIOBBIX
JIOCTHKEHUSX U
OTKPBITUSX MUPOBOM U
OTE€YECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00
YCTpOMCTBE MUpa U
00IIeCTBa;

MIPEICTaBICHUS O
COIMANTLHBIX HOPMAaX U

bubmmoreka
1HOK

https://m.edsoo
.ru/ff0d497a

Bubmanoreka
1HOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

pCaKkuuu, NOHATUC
0
TEPMOXUMHUYECKOM
YpaBHEHHH, 3K30- U
SHIOTEPMHUYECKHIX
peaKIusix

TIpaBUIaX
MEXKJIMIHOCTHBIX
OTHOIICHMI1 B
KOJUIEKTHBE,
KOMMYHHKATHBHOM
KOMITETEHTHOCTH B
00IIIECTBEHHO ITOJIE3HOM,
y4eOHOHUCCIIeTOBATEIhCK
0i1, TBOpUECKOH U
JPYTUX BAAAX
JIeITEeIbHOCTH,
TOTOBHOCTHU K
pazHooOpa3HOH
COBMECTHOU
JCATCIIBHOCTU HpI/I
BBITIOJIHCHU N y‘-IC6HI)IX,
[MO3HABATE/IbHBIX 33134,
BBIMTOJTHEHU U
XUMHYECKUX
SKCIICPUMEHTOB,
CO3/IaHUM YUEOHBIX
MIPOCKTOB

https://m.edsoo
.ru/ff0d4790

25

Tornugo (HedTs,
yTOJIb U METaH).
3arpsizHeHue
BO3JIyXa, CIIOCOOBI
ero
MPEOTBPAICHHS

2.2

2.2

CTPEMJIEHUS K
B3aMMOIIOHUMAHMIO U
B3alMOIIOMOILIH B
mporiecce 3Toi yueOHOU
JIeSITeIbHOCTH,
TOTOBHOCTH OIICHUBAThH
CBOE MOBEICHHE U
MOCTYIIKHA CBOUX
TOBapUIIEH C O3ULIUU
HPaBCTBEHHBIX U
MIPaBOBBIX HOPM C
Y4YETOM OCO3HAHUS
HNOCIEACTBUNA NOCTYIIKOB;

bubmmoreka
1HOK

https://m.edsoo
.ru/ff0d4c4a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

26

27

[IpakTnueckas
paborta Ne 3 o
teme «llonyuenue
1 coOupaHue
KHCJIOpO/ia,
M3y4YeHHUE ero
CBOWCTBY

Bonopon —
3JIEMEHT U IIPOCTOE
BEIIECTRBO.
Haxoxnenue B
npupoze

2.6

2.1

1.7

2.3

MHPOBO33PEHUECKHE
MPEeJCTaBICHUS O
BEIIIECTBE ¥ XUMUYECKOI
peaxiuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKH U
COCTABJISIOLINE OCHOBY
JUIS TIOHUMAaHUS
CYILIHOCTH Hay9HOH
KapTHHBI MHpa,
IIpeCcTaBICHUs 00
OCHOBHBIX
3aKOHOMEPHOCTAX
Pa3BUTHSI IPUPOJIBI,
B3aUMOCBSI35IX UeJIOBEKa
¢ IPUPOJIHOM cpenoil, o
POJIM XUMHUH B IO3HAHUHU
3THUX 3aKOHOMEPHOCTEH;

IMO3HABATE/IbHBIC
MOTHBBI, HATIPABJICHHbBIE
Ha TIOJy4YeHUe HOBBIX
3HaHUH IO XMMUH,
HEOOXOJUMBIE JIJIs
00BICHEHUS
HaOII0aEMBIX
MIPOLIECCOB U SIBJICHUH,
MMO3HABaTEILHOM,
HHPOPMAMOHHON U
YUTATEIBCKON KYJIbTYPHI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITEITbHOM
paboTHI ¢ y4eOHBIMU
TEeKCTaMHU, CIIPaBOYHOMN
JIUTEPATypPOH,
JIOCTYITHBIMH

Bubanoreka
1HOK

https://m.edsoo
Tu/ff0d4ae2

bubmmoreka
HOK

https://m.edsoo
Tu/ff0d4dd0



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

TEXHUYECKUMH
cpelncTBaMu
HH(POPMAIMOHHBIX
TEXHOJIOTHH;

28

duznyeckue u
XHUMHUYCCKHE
CBOICTBA
BOJIOPO/IA.
IIpumeHeHue
BOJIOpOJIa

2.3

2.3

HHTEpec K 00yUeHHI0 U
MTO3HAHMIO,
JIF0003HATENBHOCTD,
TOTOBHOCTD U
CITIOCOOHOCTH K
camM000pa30BaHHuIo,
MIPOEKTHOU U
HCCJIeI0BATEIbCKOM
JIeITEeIbHOCTH, K
O0CO3HAHHOMY BBIOODY
HaTpaBJICHHOCTH H
YpOBHS 00yYCHUS B
nanbHEHIIEM;

Bubianoreka
1HOK

https://m.edsoo
.ru/ff0d4ddo

29

Ilonsarue o
KHCJIOTaX U COJISIX

2.1

2.3

0CO3HaHHE [IEHHOCTH
JKU3HH, OTBETCTBEHHOT'O
OTHOIICHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 XKU3HH,
OCO3HaHUE MOCIIEACTBUI
1 HCTIPUATUEC BPCIAHBIX
IIPUBBIYEK
(ynorpeOnenus
AITKOTOJIsI, HAPKOTHKOB,
KypeHusi),
HEOOXO0ANMOCTH
COOJTIO/IeHHS TIPaBHII
6e3omacHoCTH MpH
oOpamieHuu ¢
XUMHYECKHUMH
BEIIeCTBAaMH B OBITY U
peanbHOM XXU3HU;

bubmmoreka
HOK

https://m.edsoo
1u/ff0d50d2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

2.6 2.3 HHTEpEC K
MPaKTHYECKOMY
U3ydeHUIo mpodeccuii u
TPy/Ja pa3iIuyHOTro Poa,
yBaXEHHE K TPYAY U
pe3yabpTaTaM TpyAOoBOH
CroocoOBbI JeATEILHOCTH, B TOM Bubnmoreka
Oy ueHuS YHCIIC HA OCHOBE 10K
30 IPUMEHEHHUS
BoZopoZa B [PEIMETHBIX 3HAHUI 110 https:/m.edsoo
naboparopuu XMMHH, OCO3HAHHBIN rw/ff0d4dd0
BBIOOD MHIMBUAYaJIBHOM
TPACKTOPUH
TPOJOIKCHUSI
00pa3oBaHus ¢ yU4ETOM
JIMYHOCTHBIX UHTCPECOB
U CIIOCOOHOCTH K XUMHHU
2.6 1.7 00I1IECTBEHHBIX
[IpakTnueckas MHTEPECOB M
MOTPEOHOCTEHH,
paborta Ne 4 o y
YCHCLIHO bubnuoreka
teme «Ilomy4uenne podeCCUOHATLHOI OK
31 U coOupaHue JEATETbHOCTH 1
BOJIOPOJIA, pa3BHUTHS HEOOXOIUMBIX %
3yUYEHHE ero YMEHHH, TOTOBHOCTh WA 2
5 aJlalTHPOBATHCSL B
CBOMCTB» npodeccrnoHaIBEHOM
cpexe;
1.4 2.4 9KOJIOTUUECKH
. n nenecoobpastoe bubanoreka
MoutsipHblii 00bEM OTHOIIEHHE K TIPUPOJIE OK
32 razoB. 3aKOH KaK MCTOYHHUKY >KM3HHU H
ABoraapo Ha 3eMIle, OCHOBE €€ https://m.edsoo
1u/ff0d542¢

CYyIIIECTBOBAHHA,
MMOHMMAaHHE [IEHHOCTH



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
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3I0POBOTO U
Oe3omacHoro 0oopasa
JKU3HH, OTBETCTBEHHOE
OTHOIIICHHE K
COOCTBEHHOMY
(usnueckomy u
MCUXUYIECKOMY
3JI0POBBIO, OCO3HAHHE
LEHHOCTH COOJIOICHUS
npaBm 6€301acHOTO
MOBE/ICHHS TIPH PaboTe C
BEIICCTBAMH, a TAK)KE B
cuTtyauusiax,
YTPOKAIOIIHNX 3/J0POBBIO
U JKU3HU JIIOJICH;

33

Breruucnenus
00BEMa,
KOJHUYECTBA
BeIleCTBA ras3a 1o
€ro U3BECTHOMY
KOJINYECTBY
BCIIECTBA WIIN
00BEMY

2.7

2.4

CIOCOOHOCTH IIPUMEHSTh
3HAHUSA, IOJy4aeMble
MIpY U3YYEHUH XUMUH,
JUTSL pelIeHUs 3a/1a4,
CBSI3aHHBIX C
OKpyXarouien
MIPUPOJIHOM CpesloH, AJid
MOBBILIEHUS YPOBHS
JKOJIOTMYECKOH
KYJbTYpPBbl, OCO3HAHUS
rI00aNBEHOTO XapakTepa
9KOJIOTHYECKUX TpoOIeM
U IyTel UX pelleHus
MOCPEJICTBOM METOJIOB
XUMUH, SKOJIOTHIECKOTO
MBIIIIJICHSI, YMEHHS
PYKOBOJICTBOBATHCSI UM B
[I03HABATEJILHOM,
KOMMYHUKaTUBHOM U
COIIMAJILHOM MpaKTUKE.

Bubmnoreka
1HOK

https://m.edsoo
Tu/ff0d552a0



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

34

35

Breraucnenus
00BEMOB T'a30B 10
YpaBHEHUIO
peaKkIy Ha OCHOBE
3aK0HA 00BEMHEBIX
OTHOIIICHUH T'a30B

dusnueckue u
XUMHUYECKHE
CBOIICTBAa BOJBI

2.4

2.2

2.4

2.5

IIEHHOCTHOTO
OTHOIIIEHHS K
OTE€UECTBEHHOMY
KYJIbTypHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY HaCJIEIUIO,
MMOHMMAaHHUS 3HAYCHUS
XUMUYECKON HAyKH B
JKU3HH COBPEMEHHOTO
o011ecTBa, ClIoCOOHOCTH
BJIAJICTh JOCTOBEPHOI
nndopmanueii o
MepeIoBbIX
JOCTIKEHUAX U
OTKPBITUSX MUPOBOM U
OTE€YECTBEHHOU XUMUH,
3aWHTEPECOBAHHOCTH B
HAYYHBIX 3HAHHUAX 00
YCTpOWCTBE MUpa U
o01ecTBa;
MpeICTaBICHUS O
COIMANILHBIX HOPMaXx U
MpaBUIaX
MEXJTMIHOCTHBIX
OTHOIICHHI1 B
KOJUICKTHBE,
KOMMYHHUKATHBHOM
KOMIIETCHTHOCTH B
00IIIECTBEHHO TTOJIC3HOM,
y4eOHOUCCIIETOBATENHCK
0i1, TBOPUYECKOH U
JIPYTUX BAMAX
JIeATeIIbHOCTH,
TOTOBHOCTH K
pasHoO0Opa3HOH
COBMECTHOM

Bbubianoreka
1HOK

https://m.edsoo
.ru/ff0d5708

Bubanoreka
HOK

https://m.edsoo
Tu/ff0d587a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

36

Cocrasn
OCHOBaHHI.
ITonsatue 06
WHIUKaTOpax

1.1

2.5

JIeSITEIbHOCTHU TIPH
BBITOJIHCHUH YYCOHBIX,
[MO3HABATENbHLIX 3a/1a4,
BBIMTOJTHEHH I
XUMHUYECKHUX
9KCIICPUMCHTOB,
CO3/IaHNH yUeOHBIX
MPOCKTOB

CTpEMIICHUS K
B3aNMMOIIOHUMAaHHUIO U
B3aNMOIIOMOIIIH B
mporiecce 3Tol yueOHOU
NIESITeTTHHOCTH,
TOTOBHOCTH OIICHUBATH
CBOE TIOBEJICHHE 1
MIOCTYTIKHA CBOUX
TOBApHILEH C MO3UIUN
HPaBCTBECHHBIX U
MPaBOBBIX HOPM C
Y4ETOM OCO3HAHMS
HOCJIEZICTBUM IIOCTYIIKOB;

Bbubiaunoreka
HOK

https://m.edsoo
Tu/ff0d59¢2

37

Bona xak
pacTBOPHUTEIIb.
Hacriennsie u
HEHAaCBIIICHHEIC
pacTBOPBI.
MaccoBast 1oist
BCIIIECTBA B
pactBope

1.8

2.5

MHPOBO33PEHYECKUE
MIpEICTaBICHUS O
BEIIECTBE U XUMUUECKOU
peakuuu,
COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
COCTaBJISIOIINE OCHOBY
JIJISl TIOHUMaHUS
CYIHOCTH HAy4YHOUI
KapTUHBI MUPA,
MpeJCTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTSX

bubmmoreka
HOK

https://m.edsoo
Tu/ff0d5b40



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

Pa3BUTHUSI IPUPOIBI,
B3aUMOCBSI3SIX YeJIOBEKa
C IPUPOHOM cpenoil, o

POJIM XUMHUU B IO3HAHUHU
JTUX 3aKOHOMEPHOCTEI;

38

39

40

[IpakTnueckas
pabota Ne 5 o
TeMe
«IIpurortoBrenue
pacTBOPOB C
OnpeaeIEHHOM
MAacCOBOM A0JIEH
PacTBOPEHHOTO
BEILIECTBA

KonTponbHas
pabota Ne2 1o

teme «Kucnopoa.

Bonopoa. Bona»

OKcHOBI: COCTAB,
KJ1accupuKanus,
HOMEHKJIaTypa

2.6

2.6

2.1

1.7

2.5

2.6

MMO3HABATEIIbHBIC
MOTHUBBI, HATIPABIICHHEIC
Ha TIOJyYeHUE HOBBIX
3HAHUM IO XUMUH,
HEO0OXOIUMBIE IS
0OBSICHEHUS
HAOJIFOTaeMBIX
MIPOIICCCOB U SIBICHUIA,
MMO3HABATEIHHOH,
HHPOPMAIMOHHON U
YUTATENBCKOM KYyIbTYpPHI,
B TOM YHCJIC HAaBBIKOB
CaMOCTOSITEIbHOM
paboThl ¢ y4eOHBIMU
TEKCTaMH, CIIPaBOYHOMU
JIUTEPATYypOii,
JIOCTYITHBIMH
TEXHUYECKUMH
CpencTBaMu
HHPOPMATMOHHBIX
TEXHOJIOT UL

OCO3HaHUEC NCHHOCTH
KHU3HHU, OTBETCTBCHHOI'O
OTHOIICHUA K CBOEMY
310POBbIO, YCTAHOBKHU Ha

Bbubianoreka
1HOK

https://m.edsoo
.ru/ff0d5eba

Bubianoreka
HOK

https://m.edsoo
Tu/ff0d664e



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

3I0pOBHI 00pa3 )KMU3HH,
OCO3HaHUE TOCIEACTBUMA
Y HETIPUATHUE BPEIHBIX
MPUBBIYCK
(ymotpebeHust
aJIKOTOJIsI, HAPKOTHKOB,
KypeHus),
HEOOXOIUMOCTH
COOJFO/ICHYST TIPABHIT
0e30acHOCTH TIpH
oOpamieHnu ¢
XUMHUYCCKHUMHU
BEILIECTBAMH B OBITY U
peanbHOM XKU3HU;

2.5 2.6 HHTEPEC K
HPAKTHYECKOMY
U3y4YeHHIo npodeccuii u
TpyJa pa3Iu4HOTO POJa,
Ba)KEHUE K T u
[Tonyuenune n 4 pymyn
pe3yIbTaTaM TPYI0BOi
XUMUYECKUE
JACATCIBbHOCTHU, B TOM BI/I6J'II/IOT6K8.
CBOMCTBA YHCJIE HAa OCHOBE 110K
41 KHUCIIOTHBIX, IPUMEHEHMS
OCHOBHBIX U HpeIMETHBIX 3HAHUH 110 https://m.edsoo
XHMHH, OCO3HAHHBIH 1uw/ff0d664e
aM(OTEepHBIX .
BBLIOOD MHIMBUIYaILHOM
OKCH/I0B TPaeKTOPHH
MIPOIOJDKCHHUS
00pa3oBaHUs ¢ yI4ETOM
JIMYHOCTHBIX I/IHTepeCOB
U CITOCOOHOCTH K XUMHUH
OCHOBaHHﬂ. 2.1 2.7 O6HI€CTBGHHBIX BI/I6J'II/IOTCK3.
cocTas, UHTEPECOB U 1LIOK
42 noTpebHOCTEH,
Kiaccudukanus, . https://m.edsoo
YCHEIHON
ru/ff0d67ca

HOMEHKJIAaTypa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

43

[Tonyuenue u
XHUMHUYECKHE
CBOMCTBa
OCHOBaHUI

2.2

2.7

npodeccCHOHATBHOM
JIeSITEIbHOCTH U
pa3BUTHUSI HEOOXOAUMBIX
YMEHUH, TOTOBHOCTb
a/1aliTUPOBAThCS B
npodheCCUOHATBHOM
cpene;

9KOJIOTUUECKH
nenecoodpazHoe
OTHOIIICHHE K PHPOJIE
KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€
CYILECTBOBAHUS,
NOHUMAaHHE LICHHOCTH
3JI0pPOBOTO H
Oe3omacHoro 0Opasza
JKH3HH, OTBETCTBEHHOE
OTHOIIICHUEC K
COOCTBEHHOMY
(usnueckomy u
MICUXUYECKOMY
3JI0POBBIO, OCO3HAHHE
LEHHOCTH COOIOCHHS
npaBuiI 0€30aCHOTO
HOBEJCHUS IIpH padoTe ¢
BEILIECTBAMH, a TAK)XE B
CHUTYaIHUsIX,
YTPOXKAIOIIUX 3/I0POBBIO
W KU3HH JIIOEH;

Bubimnoreka
HOK

https://m.edsoo
Tu/ff0d67ca

44

KucaoTsl: cocras,
KJ1accupuKanus,
HOMEHKJIaTypa

2.1

2.8

CHOCOOHOCTH IPUMEHSTh
3HAHUS, MOJTyYaeMble
NP U3YYCHUH XUMHH,
JUTS peLLieHus 3314,
CBA3aHHBIX C
OKpyXaromen

Bubianoreka
1HOK

https://m.edsoo
u/ff0dfee2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

MIPUPOIHOM cpenoH, s
MOBBILIEHUS YPOBHSA
JKOJIOTHYECKON
KyJBTYpPBI, OCO3HAHUS
rIo0AILHOTO XapakTepa
9KOJIOTUYECKHX MTPo0IIeM
U IMyTed UX peleHus
[IOCPEICTBOM METOJIOB
XUMUH, 3KOJIOTHYECKOT0
MBIILJIEHUSI, YMEHUS
PYKOBOJCTBOBAThCSI UM B
MO3HABaTEILHOM,
KOMMYHHUKaTUBHOU U
COLIMAIILHOM NPaKTHUKE.

45

46

[Tonydenue u
XUMHUYECKHE
CBOICTBA KHUCJIOT

Comnu (cpenuue):

2.5

2.3

2.8

2.9

LIEHHOCTHOTO
OTHOIICHHS K
OTEYECTBEHHOMY
KyJIbTypHOMY,
HUCTOPHYECKOMY U
Hay4YHOMY HAaCJIE/IHNIO,
MOHUMaHHS 3HAYCHUS
XUMHUUYECKON HAYKHU B
JKH3HN COBPEMEHHOTO
o011ecTBa, ClI0OCOOHOCTH
BJIafIETh IOCTOBEPHOI
nHpOpMaLHe o
TIepeIOBBIX
JIOCTHKEHHSX U
OTKPBITUSIX MUPOBOM U
OTE€YECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00
YCTpOHCTBE MHpa U
00IIeCTBa;

MIPEICTaBICHUS O

bubmmoreka
1HOK

https://m.edsoo
.ru/ff0dfee2

Bubianoreka



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa,
CIIOCOOBI
MOJTYyYEHUS,
XAMUYECKHE
CBOMCTBa

COLMAIEHBIX HOpMaX U
MpaBUIax
MEKITTYHOCTHBIX
OTHOIICHUI B
KOJIJICKTHBE,
KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B
00IIIECTBEHHO ITOJIE3HOM,
y4eOHOHUCCIIeTOBATEIhCK
0i1, TBOpUECKOH U
JIPYTUX BAAAX
NESITeTbHOCTH,
TOTOBHOCTHU K
pazHooOpa3HOH
COBMECTHOU
JACATCIBHOCTH IIPpU
BEITIOJTHEHUH YUCOHBIX,
MMO3HABATENBHBIX 33/1a4,
BBITTOJTHCHUH
XUMHYECKIX
9KCIICPUMEHTOB,
CO3/1aHUH yUEOHBIX
MIPOCKTOB

HOK

https://m.edsoo
.ru/00ad9474

47

IIpaxTrueckas
pabota Ne 6.
Pemenne
AKCTIEPUMEHTAIIbH
BIX 3aJ1a4 110 TEMe
«OcHOBHBIC
KJ1acChl
HEOPraHUYeCKUX
COEJTUHEHMIN»

2.3

2.4

CTPEMJIEHUS K
B3aMMOIIOHHMAaHHUIO U
B3aMMOIIOMOIIY B
mpoliecce 3Toi yueOHOU
JIeITEeJIbHOCTH,
TOTOBHOCTHU OLICHUBATH
CBOE TOBeJCHUE U
HOCTyHKI/I CBOUX
TOBapUIIEH C O3ULIUU
HPaBCTBEHHBIX U
MIPaBOBBIX HOPM C
YYETOM OCO3HAHUS
MOCJIEACTBUH MOCTYIIKOB;

Bubianoreka
1HOK

https://m.edsoo
.ru/00ad9b7¢



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

48

49

I'enernueckas
CBSI3b MEXKIY
KJaccaMu
HEOPraHUYECKHUX
COCIMHCHUI

O0600111eHE U
cucTeMaTu3alus
3HAHUH

2.4

1.1

2.10

1.1

MHPOBO33PEHUECKHE
MPEeJCTaBICHUS O
BEIIIECTBE ¥ XUMUYECKOI
peaxiuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKH U
COCTABJISIOLINE OCHOBY
JUIS TIOHUMAaHUS
CYILIHOCTH Hay9HOH
KapTHHBI MHpa,
IIpeCcTaBICHUs 00
OCHOBHBIX
3aKOHOMEPHOCTAX
Pa3BUTHSI IPUPOJIBI,
B3aUMOCBSI35IX UeJIOBEKa
¢ IPUPOJIHOM cpenoil, o
POJIM XUMHUH B IO3HAHUHU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbBIE
MOTHBBI, HATIPABJICHHbBIE
Ha TIOJy4YeHUe HOBBIX
3HAHMU 110 XUMUH,
HE0OXO0IUMBIC IS
00BsCHEHUS
HaOII0aEMBIX
MIPOLIECCOB U SIBJICHUH,
MMO3HABaTEILHOM,
HHPOPMAMOHHON U
YUTATEIBCKON KYJIbTYPHI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHOM
paboTHI ¢ y4eOHBIMU
TEeKCTaMHU, CIIPaBOYHOMN
JIUTEPATypPOH,
JIOCTYITHBIMH

Bubanoreka
HOK

https://m.edsoo
.ru/00ad9a50

bubmmoreka
HOK

https://m.edsoo
.1u/00ad9cb2



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

TEXHHUYCCKUMH

CpeicTBaMu
MHPOPMAIIMOHHBIX
TEXHOJIOTHH;
KonTposbHas 1.3 2.11
pabota Ne3 mo
TeMe "OCHOBHEBIE
50
KJIaCChI
HCOPIraHUYCCKUX
coequHeHnH"
3.1 3.1 0CO3HaHUE IICHHOCTH
SKA3HH, OTBETCTBEHHOTO
OTHOUICHUS K CBOCMy
30POBBIO, YCTAHOBKH Ha
3JI0pPOBBIIT 00pa3 )KU3HH,
ITepBble MOMBITKH 0CO3HaHHE TOCIEICTBUIL
KJaccuukanum ¥l HETIPHSATHE BPEIHBIX .
bubnuoreka
XUMHUYECKUX HPUBBIMEK oK
oTpeOIeHus
51  DIeMeHTOB. (ynotp I
H AJIKOT'OJIA, HapKOTI/IKOB, https//medsoo
OHSITHE O
Kypenus), .ru/00ad9ffa
rpynmnax CxOJHBIX HEOOXOAUMOCTH
3JICMEHTOB COOIIO/ICHHS TTPABUIT
6e3011acHOCTH IpH
obparieHnu ¢
XUMHUYCCKHUMU
BEIIECTBAMH B OBITY U
peabHOM KU3HU;
ITepuonnueckuit 3.4 3.2 MHTEpEC K
3aKOH U MPaKTHYECKOMY bubnroreka
n3ydeHuro npodeccuit u OK
52 [lepuoanueckas Y pod I
TpyJia pa3IMyHOro poja, https://m.edsoo
ncreMa
cuete YBAKCHHE K TPY/Yy 1 .ru/00ada52c
XUMHYCCKUX pe3yabTaTaM TpyAOoBOH



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

anemeHToB /[. U.
Menneneena

JIESITEIILHOCTH, B TOM
qucJIe Ha OCHOBE
MPUMEHEHHUS
NPEJIMETHBIX 3HAHHH 110
XMMHH, OCO3HAHHBII
BBIOOD MHIMBHAYaIbHOM
TPaeKTOpHUHU
MPOJIOIKCHUS
00pa3zoBaHus C yU4ETOM
JMYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTH K XUMHHA

53

54

[lepuonsl, rpymisl,
MOJITPYTIIBI

CtpoeHue aTOMOB.
CocTtaB aTOMHBIX
sanaep. M3oTonsl

3.3

3.5

3.2

3.3

00IIIECTBEHHBIX
HHTEPECOB U
MOTPeOHOCTEH,
YCHEIIHOMI
npogeccHOHATBHOM
JIESTeTTHHOCTH U
pa3BUTHUA HCO6XOI[I/IMI:IX
YMEHHH, TOTOBHOCTb
aalITUPOBATHCA B
npodeccrnoHanbHOM
cpene;

9KOJIOTHYECKU
nenecooOpasHoe
OTHOIIIEHHE K TPUPOJIE
KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €é
CYLIECTBOBAHUS,
MOHMMaHHE IIEHHOCTH
3JI0POBOTO U
6e3omacHoro obpaza
JKM3HHU, OTBETCTBEHHOE
OTHOIICHHE K
COOCTBEHHOMY
(huzngeckomy u

Bbubiaunoreka
HOK

https://m.edsoo
.ru/00ada52c

Bubianoreka
1HOK

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

55

Crpoenue
AJIEKTPOHHBIX
000JI04€K aTOMOB
3JIEMEHTOB
[Tepuoanueckon
cucrtemsl J]. U.
Menneneena

3.5

3.3

MCUXUIECKOMY
3JI0POBBIO, OCO3HAHUE
LEHHOCTH COOJIIOICHUS
npaBI 0€301acHOTO
MOBEJICHUS TIPU padoTe ¢
BEILIECTBAMH, a TAKXKE B
CUTYaISIX,
YTPOXKAIOIIUX 310POBBIO
W JKU3HH JIIOJICH;
CHOCOOHOCTH ITPUMEHSTh
3HaHWus, TOJTy4acMbIC
IIpyu U3y4YC€HUN XUMHUHU,
JUIS peILICHNS 3a/1ad,
CBSI3aHHBIX C

OKpY Karouieu
MIPUPOIHON cpenoH, s
TIOBBIIICHHS YPOBHS
9KOJIOTMYECKOHN
KYJIbTYPBI, OCO3HAHUS
r7100aJIEHOTO XapakTepa
9KOJIOTHYECKUX TpoOIeM
U IIyTel UX pelleHus
MOCPE/ICTBOM METOJIOB
XUMHH, 3KOJIOTHYECKOTO
MBIIIIEHUS, YMEHUS
PYKOBOJICTBOBATHCS M B
MO3HABATEJILHOM,
KOMMYHHUKaTUBHOU U
COLIMAJILHOM NPaKTHUKE.

Bubmnoreka
HOK

https://m.edsoo
.ru/00ada6bc

56

XapakTepucTrka
XUMHUYECKOTO
3JIEMEHTA IO €r0
ITOJIOKEHHUIO B
[Tepuoanueckon

3.2

3.3

LEHHOCTHOTO
OTHOILIECHHUS K
OTE€YECTBEHHOMY
KyJIbTypHOMY,
HUCTOPUIECKOMY U
Hay4YHOMY HAaCJIE/NIO,

Bubianoreka
1HOK

https://m.edsoo
.ru/00adal24



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

cucteme /1. W.
Menneneena

MOHMMAHHS 3HAYCHUS
XMUMHYECKOH HAYKH B
JKH3HU COBPEMEHHOTO
00111eCcTBa, CIIOCOOHOCTH
BJIaJIETh JOCTOBEPHOM
nndopmanuei o
MepeIOBhIX
JOCTHKEHHSX U
OTKPBITUSX MHUPOBOU U
OTEYECTBEHHOM XUMHUH,
3aUHTEPECOBAHHOCTH B
Hay4HBIX 3HAHUAX 00
YCTpOMCTBE MUpa 1
o0111€ecTBa;

57

3HaueHHue
ITepnonnueckoro
3aKOHA JJIs
pa3BUTHS HAYKH U
npaktuku. J[. W.
Meunnenees —
YYEHBIN, EAAror U
rpaKJaHUuH

3.4

3.4

HpPEeICTaBICHUS O
COLIMAIBHBIX HOpMaxX U
MpaBUIax
MEKIIMYHOCTHBIX
OTHOILIEHUH B
KOJIJICKTHBE,
KOMMYHHMKaTUBHOU
KOMIIETEHTHOCTH B
00IIIECTBEHHO MOJIE3HOH,
yueOHouCCIe10BaTeIbCK
01, TBOpUECKOH U
JIpyTUX BAAAX
JIeSITeIbHOCTH,
TOTOBHOCTH K
pazHooOpa3HOH
COBMECTHOM
JIESITETIBHOCTH TIPH
BBITTOJIHEHUH yYEOHBIX,
MO3HABATENBHBIX 337124,
BBINOJIHEHUH
XUMHYECKHX
9KCIEPUMEHTOB,

Bubmnoreka
1HOK

https://m.edsoo
.1u/00ada96e



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

CO3/IaHNH yUEOHBIX
MPOCKTOB

PesepBHBIil ypoOK. 2.7 2.4
O06o061ieHue U
CHCTEMAaTHU3alHs
58 3HAHUM /
Bceepoccutickas
MpOBEpOYHas
pabora
KoHntposbnas
pabota Ne4 o
teme «CTtpoeHue
aTroma.
59 Xumuaeckas
CBSI3bY /
Bceepoccutickas
MPOBEPOYHAs
paborta
3.1 3.4 MMO3HABATEILHBIE
MOTHUBBEI, HaHpaBHeHHI)Ie
Ha HOJ'Iy‘-IeHI/Ie HOBBIX
3HAHMU 110 XUMUH,
HEOOXOUMBIE JIJIs
DJieKTpooTpHIIATEN OOBACHEHMS bubnuoreka
60 BHOCTH aTOMOB HaGITI0IAEMBIX ) LIOK
XUMHYECKHUX IPOLIECCOB U SABJICHUH, https://m.edsoo
3JIEMEHTOB N03HaBATEIbHOH, .ru/00adaab8

MHPOPMAITMOHHON U
YUTATEITBCKON KYJIbTYPHI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHON
paboTHI ¢ y4COHBIMU



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

Honnas
XUMHUYECKASA CBI3b

3.7

3.5

TEKCTaMH, CIIPaBOYHOM
JUTEPaTypOH,
JIOCTYTIHBIMU
TEXHUYECKUMU
CpeacTBaMu
nH(pOpPMaMOHHBIX
TEXHOJIOTHM;

HHTEpeC K 00yUCHHIO U
MO3HAHUIO,
M0003HATENLHOCTD,
TOTOBHOCTH U
CIOCOOHOCTH K
camMo00pa30BaHHIo,
MIPOEKTHOH U
HCCIIeIOBATEIbCKOM
JIeATSITIBHOCTH, K
O0CO3HAHHOMY BBIOODY
HanpaBJIEHHOCTH U
YPOBHS 00y4eHHUS B
JalbHENIIeM;

Bubianoreka
HOK

https://m.edsoo
.ru/00adac34

62

KoBanentnas
MOJISIpHAs
XUMHYECKAs CBA3b

3.7

3.5

OCO3HaHHUE IICHHOCTH
JKU3HH, OTBETCTBEHHOT'O
OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 XKHU3HHU,
OCO3HAHUE NIOCIIEACTBUM
1 HCTIPUATUEC BPCIHBIX
IIPUBBIYCK
(ynorpebnenus

AIIKOT 0151, HAPKOTHKOB,
KypeHus),
HEOOXO0ANMOCTH
COOJTIO/IeHHS TIPaBHII
6e30macHOCTH TIpH
obparieHnu ¢

Bubianoreka
1HOK

https://m.edsoo
.ru/00adaab8



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

XUMHYECKIMHU
BEILIECTBAMH B OBITY U
peanbHOM KU3HH,

63

KoBanentnasa
HETMOJIIPHAS
XUMHUYECKASA CBI3b

3.7

3.5

HHTEPEC K
MPaKTHIECKOMY
H3yYeHHIO npodeccuii u
TpyZa pasIMuyHOTO POJa,
YBaKEHHUE K TPYIY U
pe3ynbraraM TpyAOoBOI
JACATCIBbHOCTHU, B TOM
YHCIIe Ha OCHOBE
MMPUMEHCHUA
MPEAMETHBIX 3HAHHH 110
XMMHH, OCO3HaHHBIN
BBIOODP MHIMBHAYAIbHOH
TPaeKTOPHUHU
MIPOJIOIDKCHUS
00pa3oBaHUs ¢ yI4ETOM
JIMYHOCTHBIX UHTCPECOB
Y CIIOCOOHOCTH K XUMHHU

Bubianoreka
1HOK

https://m.edsoo
.ru/00adaab8

64

65

Creneunp
OKHUCJICHUSA

OKHUCIIUTETBHO-
BOCCTAHOBUTEJILHBI
€ peakiuu

3.6

3.6

3.6

3.6

00IIIECTBEHHBIX
HHTEPECOB U
MOTPEeOHOCTEH,
YCIEIIHOMI
npodeccnoHanbHOM
JIESITeTBHOCTH U
pa3BUTHS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb
aJarTHPOBATHCS B
npodeCCHOHATBHOM
cpene;

9KOJIOTUUECKH
nenecoodpasHoe
OTHOIIICHHE K TIPUPOJIC
KaK UCTOYHHKY JKU3HU

Bubmnoreka
1HOK

https://m.edsoo
.ru/00adae28

Bubianoreka
HOK

https://m.edsoo
.ru/00adb076



https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

66

OKUCIIUTEITN U
BOCCTAaHOBUTEIH

3.6

3.6

Ha 3emiie, OCHOBE €é
CYIIECTBOBaHUS,
MOHMMaHHE IIEHHOCTH
3JJ0POBOTO U
Oe3omacHoro oopasza
JKH3HHU, OTBETCTBEHHOE
OTHOIIICHHE K
COOCTBEHHOMY
(huznaeckomy u
MICUXUIECKOMY
3I0POBBIO, OCO3HAHUE
LEHHOCTH COOJIIOICHHUS
npaBmi 6€301acHOTO
MOBeICHUs TIpu paboTe ¢
BEILIECTBAMH, a TAK)KE B
CuTtyauusiax,
YTPOXKAFOIINX 3J0POBEIO
W JKU3HH JIIOJIEH
CHOCOOHOCTH ITPUMEHSTH
3HaHUA, IOJTy4a€MbIC
IIpyu U3y4YC€HUN XUMHUU,
JUIsl pellieHuns 3a/1ad,
CBSI3aHHBIX C
OKpYXKarouieu
MPUPOIHON cpenoH, st
TIOBEIIIICHUSI YPOBHS
JKOJIOTHYECKOH
KYJIBTYpPBI, OCO3HAHUSA
I00aTBHOTO XapaKkTepa
9KOJIOTHYECKUX Tpo0IeM
U IyTel UX peleHus
MOCPEICTBOM METOJIOB
XUMHH, 3KOJIOTHYECKOTO
MBIIUICHUSI, YMEHUS
PYKOBOJICTBOBATHCS UM B
MO3HABATEIILHOM,

Bubmnoreka
1HOK

https://m.edsoo
.ru/00adb076



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KOMMYHHUKaTUBHOU U
COLIMAILHON MpPaKTUKE.

67

68

PesepBHbIil ypok.
O06006111eH1E U
cucTeMaTu3anus
3HaHUM 10 TEME
«CTpoeHue aroma.
Xumuueckas
CBS3bY»

PesepBHBIil ypok.
O06o06mieHue U
CHCTEMAaTHU3alHs
3HAaHUH

2.7

1.1

3.7

1.1

9KOJIOTHIECKU
enecoodpasHoe
OTHOIIICHHE K TIPUPOJIC
KaK UCTOYHUKY JKA3HU
Ha 3emiie, OCHOBE €é
CYIIICCTBOBAHUS,
IIOHMMAaHUEC IICHHOCTHU
3JJ0POBOTO U
Oe3omacHoro oopasa
JKU3HHU, OTBETCTBCHHOE
OTHOIIICHHE K
COOCTBCHHOMY
(huzngeckomy u
MICUXUIECKOMY
3I0POBBIO, OCO3HAHUE
IEHHOCTU COOJIIOICHHUS
npaBil 6€301acHOTO
MOBEICHUS MTPH padoTe C
BEIIIECTBAMH, a TAKXKE B
cuTtyauusix,
YTPOXKAFOIIUX 3OPOBEIO
W JKU3HH JIIOJIEH
CHOCOOHOCTH MTPUMEHSTh
3HaHUA, IOJTy4Ya€MbIC
IIpyu U3y4YCHUN XUMHUU,
IUTS PELICHHUS 3a7ad,
CBSI3aHHBIX C
OKpYXKarouieu
MIPUPOJIHOM cpeoH, st
MIOBBIIICHUS YPOBHS
JKOJIOTHYECKOH
KYJIbTYpPBI, OCO3HAHUSA
100aTBHOTO XapaKkTepa

Bbubiaunoreka
1HOK

https://m.edsoo
.ru/00ad9cb2

Bubianoreka
HOK

https://m.edsoo
Tu/ff0d61c6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

9KOJIOTHYECKUX Tpo0IeM
W MyTeH uX pereHus
MOCPEJICTBOM METO/I0B
XMMUH, 9KOJIOTHYECKOTO
MBIIIICHUsS, YMEHUS
PYKOBO/ICTBOBATHLCS UM B
MO3HABATEIBHOM,
KOMMYHHUKaTUBHOU U
COILIMATBHON TPAaKTHKE.




9 KUIIACC

Ne

~

Tema ypoka

[Tepuoanueckuit
3aKOH.
[Tepuonnueckas
CHCTEMa XMMHUYECKUX
anemeHTtoB J[. U.
Menaeneena

3aKOHOMEPHOCTH B
W3MEHEHNHN CBOMCTB
XUMHYECKHX
3JIEMEHTOB TEePBbIX
TpEX MEPUOIOB

KoanuyecTBo 4acoB

Kox

KonTpo
Bcero  abHbIE
padoThI
1
1

npoBepsieM
Hpaktn =

ecKue TpeOdoBaHU
padoThI s

1.1

1.1

Kon
NpoBepPsieMor
0 3JIeMeHTa
coJiepKaHusI

1.1

1.1

BocnurareabHas
COCTABJIAIOIAST

[IEHHOCTHOTO OTHOIIEHUS K
OTCYECCTBEHHOMY
KYJIBTypHOMY,
HCTOPHYECKOMY U HAyIHOMY
HACIICIUI0, IOHUMAaHHS
3HAYCHUS XUMHUECKOW HAYKA
B )KU3HU COBPEMEHHOTO
00111eCcTBa, CIIOCOOHOCTH
BIIAJIETh JOCTOBEPHOMI
uHpopmanueii o nepeoBbIX
JIOCTIDKEHUSIX M OTKPBITUSX
MHPOBOW U OT€YECTBEHHON
XUMHH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00
YCTPOUCTBE MUpPa U 00IIECTBA;

NPEJCTABJICHHUS O COLUATBHBIX
HOpMax M MpaBUIIaX
MEXTUYHOCTHBIX OTHOIICHU I
B KOJUIEKTHBE,
KOMMYHUKATUBHOMN
KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HO,
y4eOHOMCCIIeT0BATEHCKOM,
TBOPUYECKOH U JPYIUX BUAAX
JACATCIBHOCTHU, TOTOBHOCTH K
pa3Ho0Opa3HON COBMECTHOM
JeSTEIbHOCTH MPH

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTeibH
ble pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adb59e

bubmuorexa [JOK
https://m.edsoo.ru/0
0adb6b6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb6b6

BBIITIOJTHCHHUH y‘-IC6HBIX,
IIO3HaBaTCIIbHBIX 3a/1a4,
BBITIOJIHCHUHU XUMHUYCCKHUX
OKCIICPUMEHTOB, CO3JJaHNU
y‘-Ie6HI)IX IIPOCKTOB

Knaccudukanms n
HOMEHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

Bunper xumnudeckoit
CBSI3U U THUIIBI
KPUCTAJUTMYECKUX
pemeToK

KonTponbHas pabota
Nel no teme
«IToBTOpEHUE 1

11

1.1

11

1.2

1.2

11

CTpEeMIICHHS K
B3aMMOITIOHIMAaHHUIO 1
B3aMMOITOMOLIIH B Mpoliecce
3TON Y4eOHOM IeATeIILHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE
TIOBE/ICHUE U TIOCTYNKH CBOUX
TOBapULIEH C O3ULIUU
HPaBCTBEHHBIX U MPABOBBIX
HOPM C y9ETOM OCO3HAHUS
TTOCTICICTBUH MTOCTYTIKOB;

MHPOBO33pEHYECKHE
NpPEeCTaBJICHUS O BEIECTBE U
XUMHUYECKOW peakinH,
COOTBETCTBYIOIINE
COBPEMEHHOMY yPOBHIO
pa3BUTHUS HAYKU H
COCTaBJIAIONINE OCHOBY IS
TTOHUMaHHUSI CYIIIHOCTH
Hay4HOU KapTUHBI MUDA,
NpPE/CTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX pa3sBUTUA
MPUPOLEI, B3AUMOCBS3SIX
YEJI0BEKA ¢ IPUPOIHOM
CpeoH, 0 pOJIH XHMHUU B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadbac6



https://m.edsoo.ru/00adb7e2
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yrityOJieHre 3HaHU’
OCHOBHBIX Pa3JIeJIOB
Kypca 8 kiacca»

Knaccudukanms
XUMHYECKHAX
peakuuii mo
Pa3IMYIHBIM
MpU3HAKAM

[TonsTHE O CKOpOCTH
XUMHYECKON
peakuuu. [Tonstue o
TOMOTEHHBIX B
reTEPOTreHHBIX
peakuusx

ITonsatue o
XUMHYECKOM
pPaBHOBECHH.
@DaKTOpHbI, BIUSIOLINE
Ha CKOPOCTh

2.2

1.2

2.1

1.3

1.3

1.4

WHTEpeC K 00yIEHHIO U
MMO3HAHHIO,
JIF0003HATENHHOCTD,
TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHHUIo,
MIPOEKTHOM 1
HCCIIeI0BaTEIbCKOM
JESITEIBHOCTH, K OCO3HAHHOMY
BBIOOpY HANpPaBICHHOCTU U
YpOBHsI 00y4YeHHS B
IanbHEHIIeM;

OCO3HaHHE IEHHOCTH >KU3HH,
OTBETCTBEHHOT'O OTHOLICHUS K
CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIi 00pa3 KHU3HH,
OCO3HaHHME ITOCIEICTBUI 1
HETIPUATHE BPEAHBIX
MPUBEIYEK (YIOTpeOIeHIS
QJIKOTOJIsI, HAPKOTHKOB,
KypeHUs), HEOOXOIMMOCTH
COOJTIOICHHS TIPABUIT
6e30macHOCTH IpU
oOpalieHnn ¢ XUMUIECKIMH
BEIIIECTBAMH B OBITY 1
peanbHOM KU3HU;

HMHTEPEC K MMPAKTUIECKOMY
W3YyYeHHIO podeccuii U Tpyaa
Pa3IMYHOTO Po/ia, yBaXKEHUE K
TPpyAy U pe3yabTaram
TPYAOBOU JNEATEILHOCTH, B
TOM YHCJIC HA OCHOBE
MPUMEHCHHS TPEMETHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadbe9a

bubmuorexa [JOK
https://m.edsoo.ru/0
Oadc28c



https://m.edsoo.ru/00adbcb0
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10

11

XUMHYECKON
peakIuu u
MOJIOYKEHHE
XAMUYECKOr 0
paBHOBECHs

OKHUCIIUTETBHO-
BOCCTAHOBUTEJILHBIE
peaknuu

Teopus
ANEKTPOIUTUIECKON
JIACCOLIMAINH.
CunbHbBIE U ca0bIe
AEKTPOJIATHI

HNonHble ypaBHEHUSA
peakuui

1.4

1.3

1.3

1.5

1.6

1.6

3HAHWUM 110 XUMUH,
OCO3HaHHBIH BBIOOD
WHWBUYATBHOU TPACKTOPHH
MPOIOJDKEHHS 00pa30BaHMUsI C
y4ETOM JIMYHOCTHBIX
HUHTEPECOB U CIIOCOOHOCTH K
XUMUH

OOILECTBEHHBIX HHTEPECOB U
NoTpeOHOCTE!, YCIIeTHON
npoQeCCUOHATBHOM
ACATCIBHOCTU U PA3BUTUA
HEOOXO/IMMBIX YMEHUIA,
TOTOBHOCTB aJIalITUPOBATHCS B
npohecCHOHANBHOU cpee;
9KOJIOTUYECKH
1eJIeco00pa3HOe OTHOIICHUE K
NpUPOJE KaK HCTOYHUKY
JKM3HH Ha 3eMJjie, OCHOBE €€
CYILLECTBOBAHUS, TIOHUMaHUE
LEHHOCTH 3JI0pPOBOTO H
Oe3omacHOT0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (PH3HUYECKOMY
U IICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH
COOJTIOICHNS TIPAaBUIT
0e301acHOTO MMOBEICHUS MTPH
paboTe ¢ BelecTBamMHu, a
TaKXKe B CUTYaIHsX,
YTPOKAIONINX 3I0POBBIO U
JKH3HH JIIOACH;

CHOCOOHOCTH IIPUMEHSTh
3HaHWUA, IOJIy4a€MBbIC TIPpHU
N3Y4YCHUU XUMUH, TJIA
peleHus 3a1a4, CBI3aHHBIX C

bubmuorexa [JOK
https://m.edsoo.ru/0
Oadcade

bu6mmoreka [IOK
https://m.edsoo0.ru/0
Oadcd68

bu6mmorexa [IOK
https://m.edsoo.ru/0
0add448



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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OKpYXarolleH MpupoaIHOI
CpeloH, Ui MOBBIILICHUS
YPOBHSI 9KOJIOTHUECKOH
KyJNbTYphl, OCO3HAHUS
NI00ANBEHOTO XapakTepa
9KOJIOTMYECKUX MPOOIeM U
MyTeW UX peLIeHUs
MOCPENCTBOM METOAOB XUMHH,
SKOJIOTUYECKOTO MBIILIEHHS,
YMEHHUS pyKOBOACTBOBATHCS
VM B [IO3HABATENbHOM,
KOMMYHHMKaTUBHOU U
COLIMAJIbLHOM ITPAKTUKE.

1.3 1.7 LIEHHOCTHOI'O OTHOIIEHUS K
OTEYECTBEHHOMY
KYJbTYPHOMY,
HUCTOPUYECKOMY U HAYUHOMY
XnuMuyeckme HACJIEINIO, TOHUMAHUS
CBOICTBA KUCJIOT U 3HAUEHUS] XUMUYECKON HAyKH
OCHOBAHWII B CBETE B )KU3HU COBPEMEHHOTO bubmorexa LIOK
12 . 001ecTBa, CocoGHOCTH https://m.edsoo0.ru/0
NpEICTaBNeHNi 00 BIIAJIETh JOCTOBEPHOMI 0adds5d8
JICKTPOIUTHICCKON uHpopManumeil 0 NepeIOBBIX
Jucconuanmnmu JOCTHKECHHUSX M OTKPBITHAX
MHPOBOW M OT€YECTBEHHON
XUMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHSIX 00
YCTPOHCTBE MHpa 1 OOIIECTBA;
XUMHYECKHE 1.3 1.7 MPENCTABICHUS O COLMAIBHBIX
CBOICTBA CoJIeii B HOpMax 1 rpasiiax
. MEXIMYHOCTHBIX OTHOIIEHUN bubmuoreka [JOK
CBETC NMPCACTAaBJICHUA
13 B KOJUICKTHBC, https://m.edsoo.ru/0

00
AJIEKTPOITUTUICCKOM
IIACCOLALIN

KOMMYHUKATHBHOM
KOMIICTCHTHOCTHU B
00I11IeCTBEHHO IOJIC3HOM,

0add8b2
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14

[TonsiTue o
TUAPOJIN3E COJIEH

2.1

1.7

y9e0HOMCCIIeI0BATENBCKOM,
TBOPYECKOH U APYTHX BHIAX
JIEATEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOM
JCSITETbHOCTH TIPU
BBIMOJIHCHUH YYCOHBIX,
MO3HaBaTENbHBIX 3a/1a4,
BBITTOJTHEHHUH XUMUYECKUX
IKCIEPUMEHTOB, CO3aHHU
yueOHBIX POEKTOB

CTpeMJICHUS K
B3aUMOITIOHUMAHUIO 1
B3aMMOTIOMOIIIH B TIPOIIeCCe
9TON y4eOHOM IeATeIFHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE
TTOBEJICHHE U MIOCTYIIKH CBOMX
TOBAPHILEH ¢ TO3UIINU
HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUM NIOCTYIIKOB;

bubmuorexa [JOK
https://m.edsoo.ru/0
0add9d4

15

O06001IeHne 1
CHUCTEMAaTH3AIHA
3HAHUH

11

1.7

MHPOBO33pCHUYCCKHE
MIPEJICTaBICHHS O BEIIECTBE H
XUMHYECKON PEaKITiH,
COOTBETCTBYIOIIIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTaBIISIOIINE OCHOBY ISt
TIOHUMAaHWSI CYITHOCTH
Hay4HOU KapTHUHBI MUPA,
MPECTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
TIPUPOBI, B3aUMOCBSI3AX
YyeJI0BeKa ¢ NPUPOIHOM
Cpeoii, O pOJIM XUMHH B
TMO3HAHUU ITHX

bubmuorexa [JOK
https://m.edsoo.ru/0
0addd12
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3aKOHOMEPHOCTEN;

1.5 1.7 NO3HABATEIbHBIE MOTHUBBI,
HAIpaBJICHHbBIC HA MTOJy4eHHE
HOBBIX 3HAHHUM 10 XMMHH,
HEOOXOINMBIE IS
00BsICHEHNS HAOIIIOTaEMBIX
MPOLIECCOB U SBJICHUH,
[IpakTuueckas .
[M03HABATENIBHOM,
pabora Ne 1. MH(OPMAIIMOHHOI 1 bubmuorexa [JOK
16 «Pemenne 4UTaTeNbCKON KyIbTyphL, B https://m.edsoo.ru/0
OKCIIEPUMEHTAIbHBIX TOM THCJIC HABBIKOB Oaddbfa
CaMOCTOSITEILHOUM pabOTHI ¢
3aga4q» p
yueOHBIMH TEKCTaMH,
CIIPAaBOYHOU JIUTEPATYPOH,
JIOCTYITHBIMHU TEXHHUYECKUMHU
CpeiCTBaMu
“H(POPMAIMOHHBIX
TEXHOJIOTHH;
KonTponbhas padota 23 1.7
No2 1o Teme
«INEKTPOIUTHYECKAS
17 JTIACCOIIHAITHS.
XHUMHUYECKHE
pcaKkuuu B
pacTBopax»
2.1 2.1 0OCO3HAHHWE IIEHHOCTH KU3HH,
OOmas OTBETCTBEHHOI'O0 OTHOILICHHS K
XapaKTepI/ICTI/IKa CBOEMY 310POBbIO, YCTAaHOBKHU
Ha 30DPOBLIif 06pa3 KHU3HK Bbubanoreka [IOK
TaJIOTEHOB. 71op pas FKH3HH, 1
18 OCO3HAaHHE TTOCIEICTBUI 1 https://m.edsoo.ru/0
XuMudeckue

CBOMCTBA Ha IpUMEPE
XJI0pa

HETPHUATHE BPEAHBIX
MpHUBbIYEK (YHOTpeOIeHIs
QJIKOTOJIsI, HAPKOTHKOB,

KypeHHs1), He00X0AMMOCTH

Oaddfe2
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COOIIOICHAS TIPAaBUIT
0e301acHOCTH IpH
00palleHNN ¢ XUMHYECKUMH
BEILECTBAMH B OBITY H
peantbHOMN KHU3HU;

2.1 2.1 HHTEPEC K NPAKTHYECKOMY
H3y4eHHIo podeccuii U Tpyaa
Pa3IMYHOTO POJa, yBaXKEHHUE K
XITOPOBOTOPOJL. Tpyny U 1363yJILTaTaM
TPYJOBOIl AEATENbHOCTH, B
Consnas kucrnora, TOM 4HCIIE Ha OCHOBE BuGuorexa [IOK
19 XUMHYCCKHUC NPUMEHEHUS! TPEAMETHBIX httos://m.ed 0
CBOMCTBA, 3HAHWH 110 XMMHH, {Lps://.cd500.01
TOJTydeHue, OCO3HaHHBIH BEIOOD 0ade104
MpHMEHEHIE HMHIUBHUYIEHON TPaeKTOPUHI
TIPOIOIDKEHNUS 00pa30BaHus ¢
y4ETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K
XUMUH
[IpakTnueckas 24,25 2.8 OOIIECTBEHHBIX HHTEPECOB U
pa6ora Ne 2 1o Teme MOTPeOHOCTEH, YCIIEITHOM
«[lonyuenwue npo¢ecCHOHANBHON bubnuoreka [IOK
20 COSHOMN KHCIOTHL ACATCIIBHOCTH 1 PA3BUTUA https://m.edsoo.ru/0
) > HEOOXOIMMBIX YMEHUIA, 0ade348
N3y4CHHUC €C TOTOBHOCTB a/IalITUPOBATHCS B
CBOMCTBY po(eCcCHOHANLHOMN CPEJE;
1.5 2.1 9KOJIOTHYECKH
Beruucnenus no 1Lie11eco00pa3HOe OTHOIIEHUE K
ypaBHCHHHM Opupoae Kak UCTOUYHUKY
p— KM3HU Ha 3eMJle, OCHOBE €& bubmmorexa LIOK
21 CYIIECTBOBAHHS, TOHUMAHNE https://m.edsoo.ru/0

peaKkuuii, €ciii OJJUH
W3 peareHTOoB JaH B
N30BITKE

LEHHOCTH 37I0pPOBOTO U
6e3omacHOTO 00pa3a KU3HH,

OTBETCTBCHHOC OTHOIIICHUC K
COOCTBEHHOMY (PM3HMYECKOMY

0ade488
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22

23

O6mas
XapaKTEPUCTHKA
aneMeHTOB VIA-
TPYTITBI

AnnoTrponHsie
MOJIU(UKAIIIH CEPBI.
Haxoxnenue cepol u
€€ COeINHEHNH B
MIPUPOJIE.
XHAMHYECKUE
CBOMCTBA CEpBI

2.3

2.1

2.2

2.2

U NICUXWYECKOMY 37I0POBBIO,
OCO3HAHUE IIEHHOCTH
COOJTIOIeHHST TIPaBHIT
0€e301acHOT0 MOBEACHHS IPU
paboTe ¢ BelecTBaMu, a
TaKXKe B CUTYaIHsX,
YTPOXKAIOIIHUX 370POBBIO U
JKU3HU JIIOJICH;

CIOCOOHOCTH IPUMEHSTh
3HaHUS, [10JIy4yaeMble NIPU
U3yYeHUH XUMUH, IS
pelIeHus 3a/1a4, CBSI3aHHbIX C
OKpYXarolen MpupoaHOi
CpezoH, JUIsl TIOBBIIICHHS
YPOBHS 5KOJIOTHIECKON
KYJIBTYDPBI, OCO3HaHHUS
rII00aIbHOTO XapakTepa
9KOJIOTHYECKUX MpobieM u
IIyTel UX PEIICHUs
MOCPEICTBOM METOJIOB XUMHUH,
3KOJIOTHYECKOTO MBIIUICHHS,
YMEHHUS pyKOBOACTBOBATHCS
UM B TIO3HABATEILHOM,
KOMMYHHKaTHBHOH 1
COIIMAILHOMN TIPAKTHKE.

[EHHOCTHOTO OTHOIICHHUS K
OTE€YECTBEHHOMY
KyJbTypPHOMY,
HCTOPHYECKOMY U HAYIHOMY
HACJICHIO, TOHUMAaHUS
3HAYCHUS XUMHUYECKOW HAYKU
B XKH3HH COBPEMEHHOTO
0011ecTBa, CIIOCOOHOCTH
BIIAJIETh JOCTOBEPHOM
nHpOpMaIel 0 IepeIOBBIX

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oade6b4a

bubmuoreka [JOK
https://m.edsoo.ru/0
Oade6b4a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

JOCTIDKEHUSIX M OTKPBITUSIX
MHPOBOW U OTEUECTBEHHOMN
XUMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHSIX 00
YCTPOWCTBE MUPA U OOIIECCTBA;

24

25

26

CepoBoaopo,
CTpOEHUE,
(buznvecKue u
XUMHYECKHE
CBOMCTBA

Oxcuppl cepsl.
CepHas KuCIOTa,
¢duznyeckue u
XMUMHUYECKHE
CBOICTBA,
MIpUMEHEHHE

XUMHUYECKHUE
peaKkuuH, JIeKalne B
OCHOBE

2.2

2.2

2.1

2.2

2.2

2.2

MIPEACTABICHUS O CONNABHBIX
HOpMax M MpaBUIax
MEXJIMUHOCTHBIX OTHOILICHUH
B KOJUIEKTHUBE,
KOMMYHMKaTUBHOU
KOMIIETCHTHOCTH B
OOIIECTBEHHO TOJIC3HOM,
y4eOHOHUCCIIeI0BATENbCKOH,
TBOPYECKOI U IPYTUX BHAAX
JeATEeIbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HOll COBMECTHOM
JEeATEIBHOCTH IIPH
BBITIOJIHEHUU Y4EOHBIX,
MO3HABATENIFHBIX 33124,
BBINOJIHEHUH XUMHUYECKUX
SKCIEPUMEHTOB, CO3/IaHUH
y4eOHBIX TIPOEKTOB

CTpEeMIICHHS K
B3aMMOITOHIUMAHHIO U
B3aMMOITOMOIIH B MpoIiecce
3TON y4eOHOM IeATeIILHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE
TIOBE/ICHNE U TIOCTYIIKH CBOUX
TOBapHILEH C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUs
TOCJIEJICTBUI MOCTYIIKOB;
MHUPOBO33pEHYECKUE
MIPEJICTaBJICHHS O BEIIECTBE U
XUMHUYECKON peaKinu,

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ade802

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oadea28

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oadec8a



https://m.edsoo.ru/00ade802
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MIPOMBILIIICHHOTO
croco6a Mmoyry4eHus
CEpPHOM KHUCIIOTHI.
XHUMHUECKOE
3arpsi3HEHUE
OKpYKarolleu cpeibl
COCJIMHEHUSIMU CEPBI

COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U
COCTaBIIAOIUE OCHOBY JIs
MOHMMAaHUsl CYILIHOCTH
HAy4YHOH KapTHHBI MUPA,
MIPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHSA
MIPUPOJBI, B3aUMOCBS35X
YeNoBeKa ¢ IPUPOSHON
CpenoH, O pOIIN XMMHUU B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEN;

27

Breraucnenne
MacCOBOH JOJTH
BBIXOJIa IIPOJAYKTA
peakuumn

1.5

2.2

TIO3HABATEIbHBIC MOTHBHI,
HalpaBJICHHbBIEC Ha MTOJTy4eHHE
HOBBIX 3HAaHHUH 110 XUMHH,
HEOOXOIUMBIE IS
00BsICHEHHS HAOITI0aeMBIX
MPOLIECCOB U SIBJICHUH,
MO3HaBaTEILHOM,
UH(OPMALMOHHOH U
YUTATENCKOH KyJIBTYpPHI, B
TOM YHCIIE HABBIKOB
CaMOCTOSATENBHOH PabOTHI C
y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM JIUTEPATYPOH,
JOCTYIIHBIMU TEXHUYECKUMU
CpeIcTBaMHu
UH(POPMAITHOHHBIX
TEXHOJIOTHI;

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadec8a

28

OOmas
XapaKTEPUCTHKA
3JIEMEHTOB VA-
rpymmsl. A30T,

2.1

2.3

HHTEpeC K 00YYCHUIO U
MO3HAHUIO,
J0003HATEIBLHOCTD,
TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHHUIO,

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oadeeab



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

29

pacmipocTpaHeHHE B
pupoe,
(dbuznveckue u
XUMHYECKHE
CBOICTBA

AMMUak, ero
(buznveckue u
XUMHUYCCKHE
CBOMCTBA, IOJIyYCHHUE
Y IPUMCHEHUE

2.1

2.3

TIPOEKTHON U
HCCIIEeI0BATENIbCKON
JIeSITENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABJICHHOCTH U
YpOBHsI 00yUCHHUS B
JlaTbHEHIIIEM;

OCO3HaHHE IEHHOCTH JKU3HH,
OTBETCTBEHHOT'O OTHOLICHUS K
CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3/I0pOBBIi 00pa3 KU3HH,
OCO3HAHHUE NIOCIEACTBUN U
HETIPUSATHE BPEIHBIX
MpUBEIYEK (YIOTpeOIeHIS
QJIKOTOJIsI, HAPKOTHKOB,
KypeHus), HEOOXOJUMOCTH
COOJTIOICHHS TIPaBHIT
6e301macHOCTH IpH
oOpaleHnn ¢ XUMUIECKIMHU
BEIIIECTBAMH B OBITY U
peabHOM KU3HU;

bu6mmorexa [IOK
https://m.edsoo.ru/0
0adf004

30

IIpaxTrueckas
pabota Ne 3 o Teme
«Ilomyuenue
aMMHaKa, U3yuyeHue
€ro CBOMCTB»

24,25

2.8

HHTEpPEC K MIPAKTHIECKOMY
M3yUYCHUIO Ipodeccii U Tpyia
Pa3IMgHOTO POAa, YBaKEHUE K
TPYAY | pe3yibTaTaMm
TPYAOBOH AEATEIEHOCTH, B
TOM YHCJIe HAa OCHOBE
MPUMEHEHHUS TPEIMETHBIX
3HAHUH TI0 XUMUH,
OCO3HaHHBIH BEIOOD
HHIUBHUYIEHOH TPaeKTOPUH
TIPOJIOJDKEHUST 00pa3oBaHus ¢
y4ETOM JINYHOCTHBIX
HMHTEPECOB M CIIOCOOHOCTH K
XUMUH

bu6mmorexa [IOK
https://m.edsoo.ru/0
0adf180

31

A3oTHas KHucnoTa, eé€

2.1

2.3

06HICCTB€HHI)IX HUHTEPECOB U

bu6mmorekxa [IOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
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33

¢busnveckue u
XUMHYECKHE
CBOICTBa

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHUS B KQUe€CTBE
MHUHEpaJIbHbIX
ynoOpeHuit.
XUMHYECKOE
3arpsi3HEHUE
OKpYKarolleu cpeibl
COCIMHEHHSIMU a30Ta

docdop. Oxcun
docdopa (V) u
dbochopnas kucnora,
¢buznueckue u
XUMHAYECKHE
CBOMCTBA, OJIyYEHUE

3.1

2.1

2.3

2.4

oTpeOHOCTEH, yCIeITHOM
npoeCCHOHATBHOMN
JESITEIBHOCTU ¥ Pa3BUTHS
HEOOXOANMBIX YMEHHUH,
TOTOBHOCTB aJIaliTUPOBATHCS B
npodecCHOHaNbHON cpefe;
SKOJIOTUIECKA
LesecooOopa3Hoe OTHOIICHHE K
NpUPOJE KaK HCTOYHUKY
JKM3HH Ha 3eMJjie, OCHOBE €€
CYIIIECTBOBaHUsI, TOHUMaHNE
LEHHOCTH 3710pPOBOTO U
Oe3omacHOro 00pa3a KU3HH,
OTBETCTBCHHOE OTHOIICHHE K
COOCTBEHHOMY (PH3HUYECKOMY
U TICHXHYECKOMY 3I0OPOBBIO,
OCO3HaHHE IICHHOCTU
COOJTIOICHNS TIPAaBUIT
6e301acHOTO MMOBEICHUS ITPH
paborte c BemecTBaMu, a
TaKKe B CUTyalUsX,
YTPOXKAIOLIUX 3I0POBBIO U
JKH3HH JIIOACH;

CIOCOOHOCTH MIPUMEHSTh
3HaHWUsA, IOJTYy4a€MBbIC IIPpHU
N3Y4YCHUU XUMUH, JTJId
pemeHns 3a7a4, CBA3aHHBIX C
OKpYXarolleH MpUpoIHOI
CpenoH, Ul NOBBIILIEHHS
YPOBHSI 9KOJIOTUUECKOM
KyJNbTYpBbl, OCO3HAHUS
rJI00aJIbHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM U
IyTel UX PEIICHUs
MOCPEACTBOM METOJIOB XUMHUH,

https://m.edsoo.ru/0
0adf306

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adf518

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adf68a



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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9KOJIOTMYECKOTO MBIIICHNS,
YMEHHUS pyKOBOACTBOBATHCS
UM B NI03HABATEIbHOM,
KOMMYHUKaTUBHOH U
COLIMAJILHON MPaKTHUKE.

3.1 2.4 LEHHOCTHOTO OTHOILIEHUS K

OTEYECTBEHHOMY

KYJIbTYPHOMY,
MCIIONb30BAHME HUCTOPHYECKOMY U HAYYHOMY

HACIIEIUIO, IOHMMAaHHU
(ocdaros B kauectse 3HAYEHUS XUMHYECKOM HAyKH
MUHCPAIBHBIX B )KM3HU COBPEMEHHOTO bubmmorexa LIOK

34 yIOOpEHMIA. 00IIeCcTBa, CIOCOOHOCTH https://m.edsoo.ru/0

3arpsi3HeHne BIAJICTh IOCTOBEPHOM 0adfc20
NPHPOITHOI Cpeb! uHpopMarmei o mepeoBbIX

JOCTHKEHUSIX U OTKPBITUSIX
(bOC(i)aTaMI/I MHPOBOW U OT€YECTBEHHON

XMMUH, 3aMHTEPECOBAHHOCTH

B HAay4YHBIX 3HAHUIX 00

YCTpOHCTBE MHpa U OOIIIECTBA;

2.1 2.5 MpPEACTABICHUS O COLHAIBHBIX

HOpPMaXx M MMpaBUIIaX

MEXITMYHOCTHEIX OTHOIIEHHH

B KOJUJIEKTHUBE,
Yraepon, KOMMYHHKAaTHBHOM
PacmpocTpaHeH:e B KOMIIETEHTHOCTHU B
mpEpore, O6IIECTBEHHO MOJIE3HOI, bubmuorexa [JOK

35 y4eOHOMCCIIEI0BATEILCKOIH, https://m.edsoo.ru/0

busmeckne u TBOPYECKO U IPYTUX BHIAX 0adfd9c
XAMHUYCCKHUC JEATENBHOCTH, TOTOBHOCTH K
CBOICTBa Ppa3sHOOOpa3HOI COBMECTHOM

ACATCIBbHOCTU IIPpH
BBITTOJTHCHHUH y‘-le6HBIX,
MO3HABATCJIBHBIX 3a1a4,
BBITNTIOJIHCHUHU XUMHUYCCKHX



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

OKCIIEPUMEHTOB, CO3AaHUN
yqe6me MIPOCKTOB

36

37

38

Oxkcubl yriaeposa,
ux (puznyeckue u
XUMHUYECKHE
CBONCTBA.
DKOJIOTUYECKHUE
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM YTJIepoJa
av)

VYroapHasa KUCIOTA U
e€ coun

IIpaxTrueckas
pabota Ne 4 o Teme
"[lonyuenne
YTJIIEKUCIIOTO Ta3a.
KauectBennas

2.2

2.1

24,25

2.5

2.5

2.8

CTpEMIICHHS K
B3aMMOTIOHIMAaHHUIO 1
B3aMMOIIOMOIIIH B TIpOIIecCce
3TON y4eOHOM NeATeIFHOCTH,
TOTOBHOCTH OLIEHUBATH CBOE
TOBEICHUE U TIOCTYIKH CBOMX
TOBapULIEH C O3ULIUU
HpPaBCTBCHHBIX U MMPABOBLIX
HOPM C Y4€TOM OCO3HAHUS
MOCJIEACTBUM NIOCTYIIKOB;

MHPOBO33pEHYECKHE
NpPEeCTaBJICHUS O BEIECTBE U
XUMHUYECKOW peaklny,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTaBIIIIONINE OCHOBY IS
TTOHUMaHHUS CYITHOCTH
HAYYHOH KapTHUHBI MUPA,
MpeCTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHA
MPUPOIBI, B3aUMOCBS35X
YEJIOBEKA ¢ IPUPOIHOMI
Cpeoii, O pOJIM XUMHH B
MO3HAHUH ITHX
3aKOHOMEPHOCTEH;

[TO3HABATENILHBIE MOTHUBEI,
HalpaBJICHHBIC HA TOJTyYCHHE
HOBLIX 3HAHUH 110 XUMHH,
HEOOXOQUMBIE JJIs
00BsICHEHNST HA0JIIOJaEMBIX
MPOIIECCOB U SBJICHUH,

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadfebe

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ae006¢

bu6mmorexa [IOK
https://m.edsoo.ru/0
0ae027e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

peaxius Ha
KapOoHaT-MOH"

TM03HaBaTEIIFHOM,
nH(pOpMaMOHHOH 1
YUTATENECKON KYJIbTYPHI, B
TOM YHCJIC HABBIKOB
CaMOCTOSATENbLHOM PabOTHI C
yueOHBIMH TEKCTaMH,
CIIPAaBOYHOM JIUTEPATYPOH,
JOCTYIHBIMHU TEXHHYECKUMHU
CpeAcTBaMH
nH(GOPMaINOHHBIX
TEXHOJIOTHH;

39

40

[TepBoHauaIbHBIC
IOHATHS 00
OpPraHHYECKUX
BEIIECTBAX KakK O
COEIMHEHNIX
yriepoaa

Kpemnwnii u ero
COCIMHEHMUS

2.3

2.1

2.6

2.7

UHTEpeC K 00YUYEHHIO U
MTO3HAHUIO,
MF0003HATETTHHOCTb,
TOTOBHOCTB M CITOCOOHOCTH K
camM000pa30BaHMHIo,
MIPOEKTHON U
UCCJIEI0BATEIIbCKOM
JeSITeTbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpaBJIEHHOCTH U
yYpOBHsI 00y4eHHs B
JabHEUIIIeM;

OCO3HAHUE LICHHOCTHU JKH3HH,
OTBETCTBEHHOT'O OTHOLICHUSI K
CBOEMY 3/I0POBBIO, YCTAaHOBKH
Ha 3/I0pOBBIi 00pa3 KHU3HH,
O0CO3HAHHUE MOCJICICTBHI 1
HETIPUSATHE BPEIHBIX
NIpUBBIYEK (YHOTpeOneHus
QJIKOTOJIsI, HAPKOTHKOB,
KYpEeHHs), HEOOXOJUMOCTH
COOJTIO/ICHHS TIPaBHIT
0e301acHOCTH IpH
oOpalieHnn ¢ XUMUIECKIMH
BEIIIECTBAMH B OBITY 1

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae054e

bubmuoreka [JOK
https://m.edsoo.ru/0
0ae080a



https://m.edsoo.ru/00ae054e
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peanbHON KU3HY;

41

42

43

[IpakTnueckas
pabora Ne 5.
Pemenue
JKCIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«Baxuneimue
HEMETaJUIbl U UX
COEJIMHEHU S

KontponbHas pabora
Ne3 o Teme
«Baxneiinine
HEMETAJIBI U UX
COCTUHCHHUS

OOmas
XapaKTEPUCTHKA
XUMHYECKHX
DJIEMEHTOB —
METAaJJIOB.
Merammdeckas
CBSI3b U
MeTaJuTHdecKas
KpUCTaJUTMYECKas
peleTKa.
duznueckue
CBOICTBAa METAJIJIOB

2.4,2.5

2.2

2.8

3.1

HHTEPEC K MPaKTHIECKOMY
HM3y4eHHIo mpodeccuii u Tpyaa
PA3IMYHOTO POJa, YBaXKEHHE K
TPYOy U pe3yibTaTam
TPYIOBOI1 AEATENHEHOCTH, B
TOM YHCIIE Ha OCHOBE
TIPUMEHEHHUS TIPEIMETHBIX
3HAaHUI IO XUMUU,
OCO3HaHHBIH BBIOOD
UHAVBUYaJILHOM TPAEKTOPUHU
NPOJOJDKEHUS] 00pa30BaHus C
y4ETOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K
XHMHHA

9KOJIOTUYECKH
1eecoo0pa3Hoe OTHOIICHHE K
NPUPOJIE KaK HCTOYHUKY
JKHU3HH Ha 3emiie, OCHOBE e
CYILLECTBOBAHUS, TOHUMaHUE
LIEHHOCTH 3JJ0POBOTO U
6e3omacHoro o6pasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHUE K
COOCTBEHHOMY (pH3HUECKOMY
U IICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH
COOTIOICHHS TIPABUIT
0€301acHOTO MMOBEICHUS ITPH
paboTe ¢ BelecTBaMu, a

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/0
0ael03e
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TaK)Ke B CUTyalUsIX,
YIPOXKAKOIIUX 37I0POBBIO U
JKM3HH JIIOJCH;

44

XuMHUYECKne
CBOWCTBA METAJLIOB.
DNEeKTPOXUMHUYECKUIN
pAl HaNpsHKEHUN
METaJJIOB

2.1

3.2

CIOCOOHOCTH TIPUMEHSTH
3HAHUS, [I0JTy4aeMbIe IIPH
HM3y4E€HUH XUMHUH, IS
peleHns 3a7ad, CBA3aHHBIX C
OKpY’Karomiel IpupoaHon
Cpeaoi, Uil HOBBILLIEHUS
YPOBHS DKOJIOTHYECKOMN
KYJIbTYPBI, OCO3HaHUS
I00ANBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIEM U
IMyTel UX peIIeHUs
MIOCPEACTBOM METOAOB XUMHH,
SKOJIOTUYECKOTO MBIIIEHHS,
YMEHHUS pyKOBOACTBOBATHCS
HM B TTIO3HABATEJILHOM,
KOMMYHHMKaTUBHOU U
COLIMAJILHOM ITPaKTUKE.

bubmuorexa [JOK
https://m.edsoo.ru/0
Oaell156

45

OO6urue crmocoObl
TTOJTYICHUS
MeTauioB. CIaBhl.
Breramcnenus mo
YPaBHCHUSIM
XUMHYECKHUX
peaxuui, eciu oJIuH
U3 peareHToB
COJIEPKUT TPUMECH

2.3

3.2

LIEHHOCTHOI'O OTHOIIIEHHMS K
OTECYECTBEHHOMY
KYJBTypHOMY,
I/ICTOpI/I‘IeCKOMy nu Hay‘IHOMy
HacCJICAUI0, TIOHUMAaHHUA
3HAUYCHUA XI/IMH‘ICCKOﬁ HayKI/I
B )KU3HU COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTH
BIIAJICTh IOCTOBEPHOM
wHpOpManuei o mepeIoBhIX
JIOCTIDKEHUSIX M OTKPBITUSX
MHPOBOW U OT€YECTBEHHON
XUMHH, 3aHHTEPECOBAHHOCTH
B Hay‘IHI)IX 3HAHUAX 06
YCTPOHCTBE MHpa 1 OOIIECTBA;

bubmuorexa [JOK
https://m.edsoo.ru/0
Oaell156
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47

[TonsiTre o Koppo3uu
METaJJIOB

Il{emouHbIe METAILIBI

3.1

2.1

3.2

3.3

MIPECTABICHAS O COIMANBHBIX
HOpMax U MpaBHiax
MEKTHYHOCTHBIX OTHOIIICHHUH
B KOJIJIEKTHBE,
KOMMYHUKATHBHOM
KOMITETEHTHOCTH B
00IIIECTBEHHO ITOJIE3HOM,
y9e0HOMCCIIeI0BATENBCKOM,
TBOPYECKOI U IPYTHX BHIAX
JIEATEeILHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HOf COBMECTHOM
JCATCIABHOCTHU HpI/I
BBIITOJIHCHU N y‘le6HI)IX,
MO3HABaTCJIbHBIX 3a1a4,
BBIITOJIHCHU N XUMHUYECCKUX
JKCIICPUMCHTOB, CO3/IaHUH
Y9eOHBIX TIPOCKTOB

CTPEMIICHHSI K
B3aMMOITOHMMAHHMIO U
B3aMMOITOMOIIH B MpoIIecce
3TON y4eOHOM IeATeIILHOCTH,
TOTOBHOCTH OIIEHHUBATh CBOE
MTOBEJICHHE U MIOCTYIIKU CBOMX
TOBAPHILEH ¢ TO3UIINU
HPaBCTBEHHBIX U MPABOBBIX
HOPM C y9ETOM OCO3HAHUS
MTOCTICICTBUH MTOCTYIKOB;

bubmuoreka [JOK
https://m.edsoo.ru/0
0ael278

bu6mmoreka [IOK
https://m.edso0.ru/0
Oael4b2

48

OKcuabsl 1
THJIPOKCHJIBI HATPHS
U KaJIAs

2.2

3.3

MHPOBO33PEHYECKUE
MPECTABICHUS O BELIECTBE U
XMMHYECKOi peakuuy,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTABIISIIOLINE OCHOBY [UISI
MMOHUMAaHUA CYITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/0
Oael4b2



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

49

50

I[{enro4HO3EMENIBHEIE
MeETaJLIbI — KaJIbIIUNA
U Maraum

Baxnueiimniue
COETUHEHUS KaJIbIIUI

2.1

2.1

3.4

34

Hay4HOH KapTHUHBI MHpA,
MIPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHA
MIPUPOIBI, B3aUMOCBSI35X
yeloBeKa ¢ IPUPOAHON
Cpeloi, 0 PO XHMMHUU B
TIO3HAHHUHU 3THX
3aKOHOMEPHOCTEH;

MMO3HABaTE/IbHBIC MOTHBHI,
HaIpaBJIEHHbIC HA TIOTyYeHUE
HOBBIX 3HAHHH 10 XUMUH,
HEOOXOIUMBIE IS
00BSICHEHHUS HAOII0JaeMbIX
TIPOIIECCOB U SBJICHUH,
MMO3HABATEIbHOM,
WHPOPMAMOHHOH 1
YUTATENLCKOH KYJIBTYPHI, B
TOM YHCJIC HABBIKOB
CaMOCTOATENFHON paboTHI C
y4eOHBIMH TEKCTaMHU,
CIIPABOYHOM JIMTEPATYPOH,
JIOCTYITHBIMU TEXHUYECCKHUMU
CpeacTBaMu
HHPOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K 00YUYEeHHIO 1
MIO3HAHUIO,
J10003HATEIILHOCTb,
TOTOBHOCTB ¥ CITOCOOHOCTH K
caM000pa30BaHHIo,
MPOEKTHON U
HCCIIEeI0BATENIbCKON
JESITETbHOCTH, K OCO3HAHHOMY
BEIOOPY HAMPaBIEHHOCTH U
YpOBHSI 00y4eHUS B

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oael5e8

bubmuoreka [JOK
https://m.edsoo.ru/0
Oael5e8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

IanbHEHIIEM;

51

52

53

O0600111EHE U
CUCTEMATH3ALHA
3HAHUHU

JKEcTKOCTh BOJBI M
CIIOCOOEI €€
YCTpaHEHHS

IIpaxTrueckas
pabota Ne 6 o Teme
"YKEcTKOCTL BOOLI U
METOBI €€
ycTpaHeHus"

2.3

3.2

24,25

3.4

3.4

3.7

OCO3HaHHE IEHHOCTH >KU3HH,
OTBETCTBEHHOT'O OTHOLICHHS K
CBOEMY 310pPOBBIO, YCTAaHOBKU
Ha 37I0pOBBIi 00pa3 )KHU3HH,
OCO3HAHHUE ITOCIENCTBUN U
HETIPUSATUE BPEIHBIX
MpUBbIYEK (YIOTpeOIeH s
QJIKOTOJIsI, HAPKOTHKOB,
KypeHusi), He0OOXOJUMOCTH
COOJTIOIeHHST TIPaBHIT
0e301acHOCTH MpH
00pamIeHH! ¢ XUMIYECKUMHU
BCILECTBAMH B OBITY U
peaNbHOM )KU3HU;

UHTEpEC K NPaKTHIECKOMY
U3y4YeHHIO pod)eccuii U Tpyaa
Pa3IMuHOrO poja, yBaKEHUE K
TPYAY U pe3yibTaTam
TPYAOBOM JEATEIEHOCTH, B
TOM YHCJIe HAa OCHOBE
MIPUMEHEHHS IPEIMETHBIX
3HAHMI 110 XUMUH,
OCO3HAHHBIH BBIOOP
UHAVBUYaJIbHOM TPAEKTOPUHU
NPOJIOJDKEHUS] 00pa30BaHusl C
YYETOM JINYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K
XUMHHA

0OIIIeCTBEHHBIX HHTEPECOB 1
MOTPEeOHOCTE!, YCIenTHON
podeccHnoHaTLHOM
JIeSTeNIbHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHIA,
TOTOBHOCTB aJIaliTUPOBATHCS B

bu6nmoreka [IOK
https://m.edsoo.ru/0
0aecl886

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oaelae8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

npohecCHOHANBHOU cpee;

54

AJTOMUHAN

2.1

3.5

9KOJIOTUYECKH
enecoodpa3Hoe OTHOIICHHE K
MPUPOJIE KAK HCTOUYHHKY
JKM3HH Ha 3eMJIe, OCHOBE €€
CYIIIECTBOBAHUSI, TOHUMaHUE
LIEHHOCTH 3JI0POBOTO U
0e30macHOro 00pa3a KU3HH,
OTBETCTBCHHOC OTHOIIICHUEC K
COOCTBEHHOMY (PH3HUYECKOMY
U ICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE [IEHHOCTH
COOJTIO/ICHHS TIPABHJT
6€301aCHOT0 MOBEACHHS IPU
paborte ¢ BelecTBaMu, a
TaK)Ke B CUTyalUsIX,
YTPOKAIOIHUX 30POBBIO U
JKU3HU JIIOJICH;

bubmuorexa [JOK
https://m.edsoo.ru/0
Oaelc64

55

AmpoTtepHbIe
CBOMCTBA OKCHIIA 1
THAPOKCH]IA

2.2

3.5

CIIOCOOHOCTH IPHUMEHSITh
3HAHUS, I0JTy4aeMble IIPH
HU3y4E€HUH XUMHUU, JUIS
pelIeHus 3a/1a4, CBSI3aHHBIX C
OKpYXarolen NpupoaHOi
CpeAoi, 11l HOBBILLIEHUS
YPOBHS DKOJIOTHYECKOM
KyJIBTYPBI, OCO3HAHHS
r100aNbHOTO XapakTepa
9KOJIOTHYECKUX MPobIeM u
IyTel UX peleHUs
MIOCPEACTBOM METOAOB XUMHH,
9KOJIOTUYECKOTO MBIIIEHHUS,
YMEHHUS pyKOBOACTBOBATHCS
VM B [103HABATENbHOM,
KOMMYHUKaTUBHOU U
COLIMAJILHOM ITPaKTHUKE.

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oaelc64



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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Kemeso

2.1

3.6

LIEHHOCTHOTO OTHOILICHUS K
OTCYECCTBEHHOMY
KYJIBTypHOMY,
HUCTOPHYCCKOMY U HAYYHOMY
HACJICIMIO, TOHUMAaHUS
3HAYCHUS XUMHUUCCKOW HAYKU
B XKH3HH COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH
BIIAJICTh TOCTOBEPHOH
nHpOpManuei o mepeIoBhIX
JOCTIDKEHUSIX M OTKPBITUSIX
MUPOBOH U OTEUECTBEHHOM
XHUMHH, 3aHHTEPECOBAHHOCTH
B HaYYHBIX 3HaHUAX 06
YCTpOHCTBE MHUpa U OOIIIECTBA;

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oael1d86

57

58

Oxcumpl,
TUIPOKCHUJIBI M CONU
xenesa (II) u xxenesza
(111)

O06001IeHne 1
cUCTEMATU3ALHSA
3HAHUH

2.2

2.3

3.6

3.6

MIPEACTABICHHUS O CONNAIBHBIX
HOpMax M MpaBuIax
MEXJIMYHOCTHBIX OTHOLICHUH
B KOJUIEKTHBE,
KOMMYHHMKaTUBHOU
KOMIIETEHTHOCTH B
00111eCTBEHHO IOJIC3HOM,
yueOHOHMCCIIeI0BATEIECKOH,
TBOPYECKOI M JPYTUX BHAAX
JeATeIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HOll COBMECTHOM
JESTeIbHOCTH NIpU
BBINTOJIHEHUH yUEOHBIX,
MO3HABATENIFHBIX 32124,
BBINTOJIHEHUH XUMHUYECKHX
SKCIEPUMEHTOB, CO3/IaHUH
y9eOHBIX IPOEKTOB
CTPEMIIEHHSI K

B3aMMOIIOHMMAaHUIO U
B3aMMOITIOMOIIH B IMPOIIECCE

bu6mmorexa [IOK
https://m.edsoo0.ru/0
0ae35¢e6



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
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60

[IpakTrueckas
pabora Ne 7.
Pemenue
AKCIEPUMEHTATBHBIX
3a7a4 1o TeMe
«Baxnenmue
METaJUIbl U UX
COCIUHEHUS»

Breruucnenus mo
YpPaBHEHUSAM
XUMHUYECKUX
peaKkuuii, eciii OJuH
W3 PEareHTOB JaH B
n30BITKE MIIN
COCPKUT MPUMECH.
Brerancnenns
MacCOBOM JOJIH
BBIXOJA IPOJYyKTa

2.4,2.5

15

3.7

4.3

3TON y4eOHOH IeATeIFHOCTH,
TOTOBHOCTH OIIEHUBATh CBOE
TOBEJICHUE U TIOCTYIKH CBOUX
TOBapHUILEH C MO3ULIUU
HPaBCTBEHHBIX U MMPABOBBIX
HOPM C Y4€TOM OCO3HAHUs
TIOCJIEJICTBUI MOCTYIIKOB;

MHPOBO33PEHUECKUE
IIPEJICTaBJICHUS O BEILECTBE U
XUMHUYECKOW peaklny,
COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO
Ppa3BUTHSI HAyKU U
COCTaBJISIFOLUE OCHOBY AJIsI
TIOHUMAaHUsI CYILIHOCTH
Hay4HOH KapTHHBI MHpA,
TIPECTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
MIPUPO/IbI, B3aUMOCBSI3IX
YEJIOBEKA C IPUPOIHOMI
Cpeoi, O poiIu XUMHH B
MMO3HAaHUH 3TUX
3aKOHOMEPHOCTEN;

M03HABATE/IbHBIC MOTHBHI,
HalpaBJICHHbIC HA TIOJTy4YCHUE
HOBBIX 3HAHHH M0 XUMUH,
HEOOXOOUMBIE IS
00BsICHEHNS HAOTIOAAEMBIX
MPOLIECCOB U SBJICHUH,
MO3HABATEIBHOM,
HH(POPMAIIMOHHOH 1
YUTATEILCKOW KYJIBTYPHI, B
TOM YHCJIC HABBIKOB
CaMOCTOSATENTFHON pabOTHI C
y4eOHBIMH TEKCTaMH,

bubmuorexa [JOK
https://m.edsoo.ru/0
Oae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ael750



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

peakiuu

CIIPAaBOYHOM JIUTEPATYPOH,
JIOCTYIHBIMU TEXHUYECKUMHU
cpencTBaMu
UH(POPMAIIMOHHBIX
TEXHOJIOTHH;

61

62

63

O06006111eHE U
cucreMarmni3anuia
3HAHUH

KontponbHas pabota
Ne4 o Teme
«Baxxnenmme
MCETAJIJIBI 1 UX
COCIMHEHUS

BemecTBa u
Marepuaibl B
TOBCETHEBHOM
’KH3HH YET0BEKA

2.3

3.2

3.7

4.1

HHTEpeC K 00yIEHHIO H
TTO3HAHUIO,
J0003HATEIBLHOCTD,
TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHHIo,
MIPOEKTHOM U
HCCIIeI0BaTEIbCKOM
NEeSATETHHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTH H
YpOBHsI 00yUeHHS B
IanbHEHIIeM;

UHTEpeC K MPaKTUIECKOMY
U3ydeHHI0 mpod)eccuii U Tpyaa
Pa3IHYHOTO PO, YBAXKEHUE K
TPYAY U pe3yibTaTam
TPYAOBOH AEATEIBHOCTH, B
TOM 4YHCJE HA OCHOBE
MPUMEHEHHS PEIMETHBIX
3HAHUH IO XUMUH,
OCO3HAHHBIH BEIOOP
UHAVBUAYAIbHON TPAEKTOPUHU
TIPOIOJKEHHUS 00pa30BaHUSA C
YYETOM JIMYHOCTHBIX
HMHTEPECOB M CIIOCOOHOCTH K

bu6mmorexa [IOK
https://m.edsoo.ru/0
0ae3f50



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

XUMHHU

64

XUMHYECKOE
3arpsi3HEHUE
OKPY’KaIOIIeH cpebl

3.2

4.2

OOILECTBEHHBIX HHTEPECOB U
moTpeOHOCTEH, yCIIeITHOM
po¢eCCHOHATBHOMN
JeATEeIEHOCTH U Pa3BUTHS
HE0OXOAUMBIX YMCHHH,
TOTOBHOCTB aJalITHPOBATHCS B
npodecCHOHaNBHON cpefe;

bubmuorexa [JOK
https://m.edsoo.ru/0
0ae4270

65

Ponp xumun B
perieHnn
DKOJIOTHYECKUX
npobiem

3.1

4.2

IKOJIOTUYECKH
enecoodpa3Hoe OTHOIICHHE K
MPUPOJIE KAK HCTOYHHKY
JKH3HU Ha 3eMJie, OCHOBE e
CYIIIECTBOBAHUSI, TOHUMaHUE
[EHHOCTH 37I0POBOTO U
0e30macHOro 00pa3a JKU3HH,
OTBETCTBCHHOC OTHOIIICHUEC K
COOCTBEHHOMY (PH3HUYECKOMY
U TICHXHYECKOMY 3I0POBBIO,
OCO3HaHKE [IEHHOCTU
COOJTIO/IEHHS TIPABHJT
6€301acHOTO0 MOBEACHHS IPU
paborte ¢ BelecTBaMu, a
TaK)Ke B CUTyaIUsIX,
YTPOXKAIOIIHX 37I0POBBIO U
JKU3HU JIIOJICH;

bubmuorexa [JOK
https://m.edsoo.ru/0
0ae4270

66

Pe3epBHbIii ypok.
O06o06mieHue u
CHCTEMAaTHU3alHs
3HAaHUH

11

11

CHOCOOHOCTH MTPUMEHSTH
3HaHMSL, MI0JTy4aeMble IIPU
U3YYEHUH XUMUH, IS
pelieHus 3a1a4, CBsI3aHHBIX C
OKpY>XKarolleH MpUpoIHOI
CpeAoi, JIs TOBBILIEHUS
YPOBHSI HKOJIOTHYECKOH
KYJbTYPbl, OCO3HAHUA
TI00ATLHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM U

bubmuorexa [JOK
https://m.edsoo.ru/0
0ae0dOa



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
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68

PesepBHbIil ypok.

O06006111eH1E U
CHCTEMATH3ALUS
3HaHUM

Pe3epBHbIii ypok.

O0600111eHE U
cUCTEMAaTH3aIIHs
3HAHUH

1.2

1.1

1.1

1.1

MyTeW UX peLIeHUs
TOCPECTBOM METO/I0B XUMHUH,
3KOJIOTHYECKOTO MBIIIIJICHUS,
YMEHUS pyKOBOJICTBOBATHCS
WM B TIO3HABATEIBLHOM,
KOMMYHUKaTUBHOU U
COLIMAJILHOM MPaKTHUKE.

9KOJIOTUYECKU
1eJIeco00pa3HOe OTHOIICHUE K
NPUPOJE KaK HCTOUHUKY
JKM3HH Ha 3eMJjie, OCHOBE €€
CYILICCTBOBAHMUS, TOHUMAaHHE
LEHHOCTH 3JJ0POBOTO U
Oe3omacHOro 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (PH3HUYECKOMY
U TICUXUYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH
COOJTIOICHNS TIPABUIT
6e301acHOTO MOBEICHUS ITPH
paborte c BemecTBaMu, a
TaKXe B CUTyaIUsX,
YTPOXKAIONIHUX 30POBBIO U
JKH3HH JTIOACH;

CIOCOOHOCTH MIPUMEHSTh
3HAHUS, [10JTy4yaeMble IIPH
W3yYeHUH XUMUH, IS
pemieHns 3a7ad, CBI3aHHBIX C
OKpY>Karollel IpupoaHOn
CpenoH, Ul NOBBIILIEHHS
YPOBHSI 9KOJIOTUUECKOM
KyJNbTYpBbl, OCO3HAHUS
rJ100aJIbHOTO XapakTepa
9KOJIOTHYECKUX MPobIeM n
IyTel UX PEIICHUs

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadb33c

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ad9cb2



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

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68

MOCPEACTBOM METOAOB XHUMHUH,
9KOJIOTUYECKOTO MBIIUICHHUS,
YMEHHUS pyKOBOACTBOBATHCS
UM B N103HABATEIbHOM,
KOMMYHUKaTUBHOH U
COLIMAJILHON IPaKTUKE.







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

8 KIIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
eMoro o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabT
ara
1 ITo Teme: «IlepBoOHaYanbHBIE XUMHYECKUE TOHITHUS»
PacKpbIBaTh CMBICT OCHOBHBIX XHMHMUYECKHX TOHATHA: aTOM, MOJIEKYJa,
XUMUYECKUNA 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAST ¥ HEOAHOPOJHAS), BAJCHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBas J0Ji1 XMMHUYECKOTO JIEMEHTa B COCAMHEHUH, MOJSIPHBIM 00BEM,
XMUMHUYECKas peakius, KiIacCUpUKAUSg pPeaKIHil: peakiuu COeAUHEHUS,
peaKIMy PA3TOKEHUs, PEAKIMH 3aMEIECHUs, peakiuu OOMEHa, 9K30- U
SHAOTEPMUUYECKUE PEAKIIUH, TETIIOBOM d(PPEKT peakiuu, pacTBOpP, MaccoBast
JIOJISI BelecTBa (MPOIEHTHAs! KOHIIEHTPAIUs) B paCTBOPE
- WJUTIOCTPUPOBATH  B3aMMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX TOHATHA U
' MPUMEHSATH 3TU MOHATHUS ITPU ONMKUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 WCIIOJIH30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTABJICHHS (JOPMYJT BEIIECTB
. Y YPaBHEHUN XUMHUYECKUX pEaKIUi
14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUsT MacChl BELIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HHS, 3aKOHAa ABOTaApO
1.5 OTIPENIEeTISATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
L6 KiIaccupuIupoBaTh XMMHYECKHE peakiuu (10 YHCIy W COCTaBy
' YYaCTBYIOIINX B PEAKIINH BEIIECTB, MO TEIIOBOMY A (DEKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB
138 BBIYUCIIATH MAacCCOBYIO JIONIO XHMHYECKOTO DJIEMEHTa 1o QopMye
' COEIMHEHMUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE
1.10 NPUMEHATh €CTECTBEHHOHAayYHBIE METOAbl MO3HAHUSA — HaOIIoneHHe,




U3MEpPEHHE, MOJEIUPOBAHNE, IKCTIEPUMEHT (PEasIbHbIA U MBICIICHHBIN )

ITo Teme: «BaxHeimue npeACcTaBUTENN HEOPTAaHUYECKUX BEILIECTBY»

2.1

2.2

PaCKpbIBATb CMBICII OCHOBHBIX XHWUMHYCCKUX MMOHSATHUH: OKCHJ, KHCJIIOTA,
OCHOBAHHE, COJIb

onpeaAciIATh IPUHAMJICIKHOCTb  BCIICCTB K OHpe,I[eJ'IéHHOMy KJIacCy

COeMHEHUH 1o Gopmyam

23

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIIECTBA

24

2.5

2.6

2.7

XapaKTepu30BaTh (OMHMCHIBATh) OOLIME XUMHYECKHE CBOWCTBAa BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKJAasi OMHMCAHHE MPUMEPAMH MOJEKYJISIPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKLII/Iﬁ

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KAa4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM IIPOTEKaHUS XMMHYECKUX IIPEBPALICHUNA B

Pa3JINIHbIX YCIIOBUAX

CJIeIoBaTh MpaBUiIaM IOJIb30BAHMS XUMUYECKON MOCYA0N U 1abopaTOpHBIM
o0opyZOBaHHMEM, a TakKe I[paBWiaM OOpalleHusi C BELIECTBAMU B
COOTBETCTBUU C HHCTPYKIMSIMH IO  BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OITBITOB IO MOJIYYCHHIO U COOMPAHHIO ra3000pa3HBIX BEIICCTB
(Bomoposa W KHCJIOPOAA), NMPHUTOTOBJIEHUIO PACTBOPOB C OMNpeAETEHHOM
MacCOBOM JOJIEH pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBAaTbH WU NPOBOIUTH
XVUMHUYECKHE DKCIIEPUMEHTHI 110 PAaCO3HABAHUIO PACTBOPOB WIEJIOUEH U
KHCJIOT C TOMOIIBI0O MHAUKATOPOB (JIakKMycC, (eHOI(PTaIEnH, METUIIOPAHK U
JpyTHUE)

IIPOBOAMTD PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKIIUU

ITo teme: «llepnonnueckuit 3akoH u Ilepuonnyeckas cucreMa XMMHYECKUX
sanemeHToB J[. WM. MenneneeBa. CtpoeHne aTroMoB. XUMHYECKas CBS3b.

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkum»

3.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSITHM: AApO aTtoma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IB, paanycC aroMa, XUMHUYCCKasa
CBs3b, noJjisipHas n HEMOJIsIpHad KOBaAJICHTHAaA CBs3b,
QJICKTPOOTPUIATCIIbHOCTE, MOHHAaA CBA3b, MOH, KAaTUOH, AHUOH, CTCIICHbL

OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHUE DJIEMCHTHI

3.3

OMHUCHIBATh M XapakTepu3oBaTh Tabmmunyto ¢dopmy [lepuogmaeckoit

CUCTCMbI XUMHUYCCKUX B3JICMCHTOB: pa3jiniuaThb NOHATUSA «TJIaBHAA MOArPYyIIa




3.4

3.5

3.6

3.7

9 KJIACC
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npoBeps
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1.1

1.2

1.3

(Arpynma)» u «mobounas noxarpynmna (brpynma)y, «mambsie» U «OO0IbIIHE»
MePUO/IbI

packpsiBaTh  cMmbica  I[lepuonuueckoro 3akona .M. Menneneena:
JIEMOHCTPUPOBATh IMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX 3JIEMEHTOB OT UX MoJiokeHus B [lepuoauyeckoii cucreme
COOTHOCUTH 0003HAuUCHHUS, KOTOpbIe UMeIoTcs B Tadnuie «llepuomnueckas
cucteMa xumuueckux osnemeHToB JI.M. MenzaeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M
3apsig  sanupa, oOIee 4YUCIIO SISKTPOHOB W paclpeiesieHue WX 10
AIICKTPOHHBIM CJIOSIM)

OTPENIETIATh CTENEHb OKUCICHHUS AJICMEHTOB B OMHAPHBIX COSTUHEHHUSIX
ONpEeNesATh BHJ XUMHUYCCKON CBs3M (KOBaJICHTHAs MW HMOHHAs) B

HCOPTaHNYCCKUX COCIUHCHUAX

IIpoBepsiemble mpeAMETHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM

0o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

pacKpbIBaTh  CMBIC  OCHOBHBIX  XMMHYECKHUX IMOHSATUH:  pacTBOp,
AJIEKTPOJIUTHI, HEATEKTPOIUTHI, JIEKTPOIUTHIECKAST TUCCOIUAIINS, PEAKITUN
MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIMH, OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIC PEaKIIHH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKHCIIEHUE U BOCCTAHOBJICHHE, AJJIOTPOMHUS,
aM(}OTEepHOCTh, XUMHYECKas CBSI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKas ),

KpUCTAJIJINYECKasl pelI€TKa, CIUIaBbl, CKOPOCTb XUMUYECKON PEAKIIUI
WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHYECKMX TMOHATUH U
MIPUMEHSTH 3TU MOHATHUS IPU ONMCAHUU BEUIECTB U UX MPEBpaIlEHUN
COCTaBIATh YpPaBHEHMS  DJJIEKTPOJIMTHUECKOM  JUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAILEHHBIC YPAaBHEHUS PEAKLUN MOHHOIO

oOMmeHa

1.4

PaCKpbLIBATb CYHIHOCTb OKHUCIUTCIIbPHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ




MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaiaHca 3THUX peakuuit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKkuu

Ilo Temam: «HemeTauisl 1 UX coeTMHEHUS» U «MeTajuibl ¥ UX COEIUHEHUS)

2.1

2.2

XapakTepu30BaTh (OMHCHIBaTh) OOHIME M creuuuYeckue XUMHUYECKHUE
CBOMCTBA MPOCTBIX M CJOXHBIX BELIECTB, IOATBEPXKAAs OIUCAHHE
IIpUMEpaMu  MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHMH COOTBETCTBYIOIIHUX

XHUMHUYCCKUX peaKuHﬁ

COCTABJIATb  YpPAaBHCHHA peaKHHﬁ, IMOATBCPKAAIOIMIUX CYIIECCTBOBAHHE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

23

24

2.5

3.1

IIPpOrHO3UpPOBAThb CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH MNPOTCKAaHHUA XHUMHUUYCCKHUX HpeBpaHIGHI/If/'I B Pa3JIMYHBIX

YCII0BHUAX

CJIeIOBaTh MpaBHJIaM MOJb30BaHUS XUMUYECKON TOCYA0M U J1a00paTOPHBIM
o0opysoBaHUEM, a TaKXKe IMpaBuWilaM OOpalleHUs C BEIIECTBaMU B
COOTBETCTBUM C MHCTPYKIHMSMH IO BBIINOJHEHHIO  JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB MO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB

(aMMHaKa 1 yriIeKucsoro ra3a)

IIPOBOJUTH PEAKLUH, MTOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IuYHbIX
BELIECTB: pPAaclO3HaBaTh OMNBITHBIM MYTEM XJIOPUI-, OpOMHIA, HOIUI,
kapOoHart, ¢pocdart, cunmkar, cyiab(ar, THIPOKCHIUOHBI, KATHOHBI aMMOHHUS,
HMOHBl H3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPAx

HEOPraHWYECKUX BEILECTB
ITo Teme: «XuMHsI U OKpyXkKaroliasi cCpeia»

PACKpPBIBATH CMBICII OCHOBHBIX XHWMHUUYCCKHX MOHATHM: HZ[K BCIICCTBA,

KOPpO3HsI METAJIOB

3.2

MIPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIHHON AEATEIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMATHU3AINIO, BBISBICHUE TTPUIHHHO-
CIIEICTBEHHBIX CBS3€H — I M3yYEHHUs CBOWCTB BEIIECTB M XUMHUUYECKUX
peakmuii; eCTECTBEHHOHAyYHBIE METONbI TIO3HAHUSA — HaAOJIOJCHHE,

HU3MepeHue, MOICTUPOBaHNE, SKCTIEPUMEHT (PEaIbHbIN U MBICIICHHBII )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC
Ko .
I IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1 [lepBoHavalIbHBIE XUMUYECKUE TTOHATHUS

1. [Ipenmer xumuu. Ponb XMMHM B )KU3HU YeIOBEKa. XMMHS B cUCTeME HayK. Temna u

1 BemiecTBa. OU3NUYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1. Ilonsarue o MeTojax Mo3HAHHSA B XUMMH. UncThie BemecTBa M cMecu. CrocoObl

2 pazzaeneHus cMecen

1. ATOMBI U MOJIEKYJIbI. XUMHUYECKHE JIeMEHThl. CUMBOJIBI XUMHUYECKHX AJIEMEHTOB.

3 [IpocTbie u cioXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

. Xumudeckas (opmyrna. BaleHTHOCTh aTOMOB XHUMHYECKHX 3JCMECHTOB. 3aKOH

4' IMOCTOSIHCTBA cocTaBa BellecTB. OTHocUTENIbHAS aToMHast Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHast Macca. MaccoBast 10JIsl XMMUYECKOTO 3JIEMEHTA B COSAMHEHUN

. KomnuectBo BemectBa. Mousb. MossspHass macca. B3anMocCBs3b KOJIMYECTBA,

5' Macchl M 4YHCIA CTPYKTYpPHBIX €IUHHI] BemiecTBa. Pacuérel mo Qopmynam
XAMUYECKHUX COCTUHECHUN

. du3znueckue U XMUMHYECKUE SIBICHHUSA. XHMHYECKas peakius U €€ MNpPU3HAKH.

6. 3aKOH COXpaHEHMs MacChl BEIIECTB. XUMHUYeckue ypaBHeHwus. Knaccudukanus
XUMHYECKHUX peakiuii (COeTUHEHMS, pa3I0KeHUs, 3aMellleHus, OOMeHa)
XHUMHYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYAOU, C MpPaBHUIAMU
paboTrel B Jaboparopuu W npuéMaMu oOpaimieHuss ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yYe€HHE U ONHcaHue (UINUYECKUX CBOHCTB 0Opa3IoB
HEOPTraHUYECKHUX BEMIECTB, HAOMIOAeHNE (PU3UIECKUX (TUTABJIICHHE BOCKA, TAsHHE
TpJa, pacTHpaHuWEe caxapa B CTYyNKe, KUMEHHE M KOHJACHCAIlMsS BOABI) U

1. XUMUYECKUX  (TOpeHHe  CBEYM, TMPOKAJMBAHUE  MEIHOW  TPOBOJIOKH,

7 B3aUMOJICHCTBHE Meja C KHCIOTOW) SBJICHUH, HAOIIOJCHHE | OIHMCAHHE
MPU3HAKOB  NPOTEKaHWS  XUMHYECKHUX  peakmuii  (pa3lokeHWe  caxapa,
B3aMMO/ICHCTBUE CEPHON KHUCIOTHI C XJIIOPUIOM Oapusi, pa3ioKeHHe THIPOKCUIA
meau(Il) mpu HarpeBanuu, B3aumojeicTBUE keme3a ¢ pacTBopoM coiu menu(1l),
M3Yy4YeHHE CIOCOO0B pas/ieleHusi cMeceil (C MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BBITIApUBAHUE, JUCTHLIANUSA,  Xpomartorpadus), TNPOBEICHUE  OYHUCTKH




HOBapeHHOfI COJIH, H3.6JIIOI[€HI/I€ U OMHUCAaHUC PEC3YJIbTATOB MPOBCIACHHA OIIbITA,
HUIUIIOCTPUPYIOIICTO 3aKOH COXpaHCHHA MACChbl, CO30aHHC MOHeHCﬁ MOJICKYJI

(IapocTepKHEBBIX)

Baxwuelime npeactaBUTeNn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3i1eMEHT W mpocToe
BeulecTBo. HaxoxaeHue Kuciopoaa B Mpupojae, (puamyeckue U XUMHUYECKHE
cBoiictBa (peakmuu ropenusi). Oxcunabl. [lpumenenuwe kuciopoaa. CrocoOsl
MOJIy4eHUs KHUCJIOpoJa B JiIabopaTOpud U TNpoMbIIUIeHHOCTH. Kpyroopor

KUcIoposa B mpupoze. O30H — aIoTpoIHas MOU(UKALIUS KHCIOPoIa

TeroBoit AP heKT XMMUYECKON pEaKIiy, TEPMOXUMUYECKHE YPaBHEHUS, IK30- U
SHAOTEPMHUUYECKUE PEAKIMHU. TOILUIMBO: Yrojb M METAaH. 3arps3HEHUE BO3/yXa,

YCUJICHHE MTApHUKOBOTO 3 deKTa, paspyIieHre 030HOBOTO CIIOS

Bonopon — anemeHT m mpocroe BemiectBo. HaxoxneHue Bomopona B IPUPOJE,
¢br3HYecKre 1 XUMUYECKHE CBOWCTBA, PUMEHEHHE, CIIOCOOBI moydeHus. Kucmors

H COJIN

Moutsipablii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

®dusnyeckue cBoiicTBa Bojbl. Boma kak pactBopureinb. PactBopbl. HackllieHHbIE
U HEHACHIIICHHBIE PacTBOPHI. PacTBOpUMOCTH BelecTB B BoAe. MaccoBas 10
BElIEeCTBa B pacTBOpe. XUMHUUYECKUE CBOIcTBa Bo/ibl. OcHOBaHus. Posb pacTBOpoB
B IIPUPOJIE U B JKU3HU uelnoBeka. KpyroBopoT BOIbl B NpUpOAE. 3arpsi3HEHUE

MPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJ

Knaccudukanmss Heopranmueckux coeauHeHuil. Oxcuasl. Knaccudukanus
OKCHJIOB:  colieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, amQoTepHbIe) U
HeconeoOpasyromue. Homenknatypa oxcuaoB. Pusznueckue M XHMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ'Iy‘-ICHI/IC OKCHJIOB

OcnoBanus. Knaccudukanus ocHOBaHUI: MIET0YM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. @U3MYECKHE M XMMUYECKHE CBOWCTBA OCHOBAHWHU.
[Tonyuenue ocHOBaHUI

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa xucinor. dusmueckue Hu

XUMHUYECKHEe cBoMcTBa Kucior. Pgn aktuBHocTH MetauioB H.H. bekerosa.

[Tonyuenue kucimot

Comu. Howmenkmarypa coseil. ®dusnueckne W XHMHYECKHE CBOMCTBA COJIEH.

ITonyuenue conen




I'enernueckas cBA3b MCXKIY KiIlacCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUH SKCIIEPUMEHT: KaYECTBEHHOE OIPEICTICHUE COJAEPKAaHUSI KUCIOpoaa
B BO3/yXe, MOJYy4YeHHE, COOHMpaHHe, pPACIO3HABAaHHUE M W3YUYCHHE CBOWCTB
KHCIIOpO/ia, HAOMIOACHUE B3aUMOJACWUCTBUS BEUIECTB C KUCIOPOJOM U YCJIOBHS
BO3HHUKHOBEHHUS U MPEKpaIleHus: TopeHus (Toxapa), 03HaKOMJICHHE ¢ 00pa3iamMu
OKCHJIOB U OINHUCAaHHE HMX CBOMCTB, IOJy4Ye€HHE, COOMpaHUE, PACIIO3HABAHHE U
M3yuyeHHE CBOMCTB BOJIOpoAa (FOpEHUE), B3aUMOJCUCTBUE BOJOPOJIA C OKCHUIOM
Menu(Il) (BO3MOKHO HCIIOIB30BaHHE BUICOMATEPUATIOB), HAOIIOACHHE 00pa3IoB
BELIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHMUS
BEUIECTB C pa3UYHONM PACTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C
ONpeACIEHHON MAacCOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, B3aWMOJICHCTBUE
BOABI C MeTaulaMu (HaTpueM U KaiblueM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), ONPEJEICHUE PACTBOPOB KUCIOT U IIEIOYEH C IOMOILBIO
WHIUKATOPOB, HUCCIEN0oBaHHEe O0pa3loB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIOJICHHE M3MCHCHHSI OKPACKHA WHIUKATOPOB B PACTBOPAX KUCIOT U
mienoueld, u3ydeHue B3aumopeiictBus okcuga menu(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCIOT C MeTaJylaMH, peakIuil HeWTpaau3aluu, MOJyUYeHUE
HEPACTBOPUMBIX OCHOBAaHUH, BBHITECHEHHE OJHOTO METajula JIPYTUM U3 pacTBOpa
COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/ad Mo TeMme «BakHeimme Kiaccel

HEOPTaHNYCCKUX COE€TUHEHMI

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XuMu4ecKkux 3neMeHToB 1. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHU4YecKast CBsA3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC PECAKIIUN

[lepBble MOMBITKM KJIACCU(PUKALMU XUMHUECKUX 3J1eMeHTOB. [loHaTHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHbIE M INEIOYHO3EMENIbHbIE METaljbl, TaJIOreHBbI,
WHEPTHBIE Ta3bl). OJEMEHThl, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUABI U
TUIPOKCHIBI

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema XMMHUYECKUX dieMeHTOB JI.1.
MenpeneeBa. Koporkonepuoanas u anmuaHonepuoaHas Gopmsl [lepuoanyeckoit
CUCTEMBbl XHMMHMUYeCKUX »dieMeHTOB [[.M. Menneneesa. lleproasl ¥ rpymmel.

®U3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIIbI AJIEMEHTA

Crpoenne aromoB. CoctaB aToMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHHe
AJIEKTPOHHBIX ~ 000JI04eK aTOMOB MepBbIX 20 XMUMHMYECKMX DIIEMEHTOB

[Tepuonuueckoit cucrembl .M. MenaeneeBa. XapaKTe€pUCTUKA XUMHYECKOTO




3JIEMEHTA MO ero noyioxeHuto B [lepuogunueckoii cucreme [I.M1. Menneneesa

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTrOMOB XHMHYECKHUX 3JIEMEHTOB,
METANTMYECKUX U HEMETAITIMYECKUX CBOMCTB MO IpyMaM U nepuojiaM. 3HaueHHe
[lepuoanueckoro 3akoHa u lleprognyecKkod CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB

JUISL pa3BUTHUs HayKu U nipakTuku. .M. MenaeneeB — yu€HbIi U TpaskIlaHH

Xumuyeckass cBsi3b. KoBanmeHTHas (moisipHas W HENOJISIpHAsl)  CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b

SN e

9 KJIACC

Ko

Crenenp okucicHUA. OKUCIHTEIHHOBOCCTAHOBHTCILHBIC pCaKkuuu. HpOLIGCCBI
OKUCJICHHS B BOCCTaHOBJICHHA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYEeCKUH OKCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB MCTAIJIOB H
HEMCTAJIJIOB, BSaI/IMOI[ef/'ICTBI/IC rHApoKCuaa LUHKAa C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBCACHUC OIIBITOB, HWIIFOCTPUPYIOMIUX MNPUMEPbI OKHUCIUTCIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pa3yioKeHNs, COETUHEHUS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo 1 xummnueckas peakuusi. [lopropenue

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema XUMHYECKUX 31eMeHTOB J[.1.
MenneneeBa. CtpoeHHE aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB
XUMUYECKHX DJIEMEHTOB INEPBBIX TPEX MEPUOAOB, KaIWs, KaIbLHUI W HX
COCIMHEHUN B COOTBETCTBUM C TIIOJIOKEHHEM DIeMEHTOB B llepuonnueckon

CUCTEMC U CTPOCHUEM UX aTOMOB

CTpoeHMe BEmIeCTBA: BHJbl XHUMHUYECKOW CBSI3H. THUIBI KPUCTAJUTMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKON PEIIETKU U
BHUJIa XUMHUYECKOH cBsi3u. Kiaccudukammss 1 HOMEHKIATypa HEOPTaHHYECKHX
BeIeCTB (MEXIyHApOJIHAs W TpUBHANbHAs). XUMHYECKHE CBOWMCTBAa BEIIECTB,
OTHOCSAIIMUXCA K  Pa3MYHbBIM  KjJaccaM  HEOPraHWYECKUX  COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

Knaccudukanus XuMHUUeCKUX peakiuil Mo pa3IMyHbIM MpHU3HAKaM (M0 YUCITy U
COCTaBy Yy4YaCTBYIOUIMX B pEAKIMH BEUIECTB, MO TEIIOBOMY 3(PdeKTy, Io
U3MEHEHMIO CTETNEeHEH OKHCICHHMS XMMHMUYECKHX 3JIEMEHTOB, 110 OOPaTUMOCTH, IO

YYaCTHUIO KaTalnu3aTtopa). JK30- U SHIOTEPMHUUECKHE PEeaKINH, TEPMOXUMHUUECKHIE




ypaBHeHus. [IoHsATHE 0 CKOPOCTH XMMUYECKOU peaKIuu

[Tonsartue 06 0oOpaTUMBIX M HEOOpPAaTHMBIX XHMHYECKHUX peakiusx. [lonsrue o
TOMOT€HHBIX U T€TEPOreHHBIX peakuusax. [IoHATHE 0 XMMHUYECKOM PaBHOBECHHM.
@DakTOphl, BIUAIOIIME HA CKOPOCTh XHMMHMYECKOM pEaKkIUuuM U II0J0KEHUE

XUMHUYCCKOI'0 paBHOBECHU

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxiuu, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHE  YpaBHEHMM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUil C  MCIOJB30BAaHHMEM  MeEToJa

AJIEKTPOHHOTO OallaHca

Teopust 2JIEKTPOJIUTUYECKONW JUCCOLMALUU. ODJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karronpl, aHMOHBI. MeXaHU3M JTUCCOIMAIIMU BEIIECTB C Pa3IMYHBIMUA BUIAMHU
xuMu4yeckor cBsizu. CreneHb auccouuanui. CUIbHBIE M CIA0bIE AJIEKTPOJUTHI.
Peakiun woHHOrO OOMEHa. YCIIOBHS NPOTECKaHUs pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE HMOHHBIE ypaBHEHHUs peakiuid. CBONCTBAa KHUCIIOT,
OCHOBaHMH W COJIGM B CBETE TIPEACTABICHUH 00 DJICKTPOJMTHYECKON

nuccounanuu. KauectBeHHbIE peakliiu Ha MOHBI. [[oHsATHE O TUApOIIM3E coneit

XUMHUYECKUH OKCIIEPUMEHT: O3HAKOMJIGHHE C MOJCISMH KPHCTAUIMYECKUX
pEelIETOK HEOPraHMYEeCKHX BELIECTB — METAJUIOB M HeMeTauioB (Tpadurta u
ajiMaza), CJIOXHBIX BELIECTB (XJIOpUAA HATpus); HCCIEIOBAHHWE 3aBUCUMOCTH
CKOPOCTHM XUMHYECKOW peaklMH OT BO3JACHCTBHUS pa3IUYHbIX (HAKTOPOB;
UCCIICIOBAaHUE  DJIEKTPONPOBOAHOCTH  pPAacTBOPOB  BELIECTB,  Ipoliecca
JUCCOLMANY  KUCJIOT, Imejodell W  coieil  (BO3MOXKHO  HCIIOJIB30BAHUE
BUJEOMATEPHUAJIOB);  MPOBEACHUE  OMNBITOB, WIIIOCTPUPYIOIIUX  MPU3HAKU
NPOTEKaHUs peakiuil HoHHOro oomeHa (oOpa3oBaHME OcajliKa, BbIAEIEHHUE rasa,
o0pa3oBaHUE BOJbI); OIBITOB, WJUIIOCTPUPYIOUIMX TNPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakUuil (TOpEeHHEe, PEeaKUMM pa3joKEHUs, COCAUHEHMUS);
pacro3HaBaHUE HEOPraHMUYECKUX BEIIECTB C MOMOUIbI0 KAYeCTBEHHBIX PEaKLUit

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramisr 1 ux COCIMHECHUA

OO6mass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (U3NUEeCKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHME CBOMCTBA Ha MpUMEpEe  XJopa
(B3aMMOJICHCTBHE C METaUIaMH, HEMETaJulaMH, IIeJlouaMH). XJIOPOBOJOPO.
ConsiHasi KMCIO0Ta, XMMHYECKHE CBOMCTBA, MOJyuyeHUe, mpuMeHeHue. JlelcTBue

XJopa M XJIOPOBOJOPOJAa HA OpPraHM3M ueloBeKa. BakHelllue XJIOpUIbI U UX




HAaXO0JIEHUE B MPUPOJIE

OO6mas xapakrepuctuka 31eMeHTOoB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapakTepHbIe CTereHH okucieHus. CTtpoeHue n (uU3MYECKHe CBOICTBA
IPOCTHIX BEIIECTB — KHCIOPOJa U Cepbl. AJUIOTPOITHBIE MOIU(PUKAIINH KHCIOPOIa
U cepbl. XMMHUYECKHE CBOHCTBa cepbl. CepoBOJOPOA, CTpOeHHE, (hPU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCI/I[[BI CCPbI KaK MPCACTABUTCIIN KHUCJIOTHBIX OKCHIOB.
Cepnast kucioTa, (QU3MYECKHME M XHMMHYECKHE CBOHCTBa (oOmme Kak
NpEeJCTAaBUTENsl Kilacca KHCIOT M creuudpuueckue). XUMHUYECKHE peakiu,
JeXale B OCHOBE IPOMBIIUICHHOTO Croco0a IMOMYYEeHUS CEpHOW KHCIIOTBHI.
[Tpumenenne. Coyl CEPHON KHUCIIOTHI, KAYECTBCHHAS PEAKIUs Ha CyJIb(arT-HoH.
Haxoxnenue cepel M €€ COCOUHEHWH B HpUpoje. XHUMHUYECKOE 3arpsi3HCHHE
OKpYXarollel cpeabl COEIMHEHUSMU cepbl (KUCIOTHBIE IO, 3arpsA3HEHHE

BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

OO0mass xapakTepucTHka »d1eMeHTOB VA-rpynnbl. OcoO0EHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCJICHUS. A30T, paclpOCTPaHEHHE B MPUPOJE,
dbuznueckue U xuMudeckue coicTBa. KpyroBopor azora B mpupoae. AMMHAK,
ero (Qu3nMYecKue W XUMHUYECKHE CBOKMCTBA, MOiydeHHEe W mpumeHeHue. Coym
aMMOHHUSI, UX (PU3NYECKHEe U XMMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBenHas
peakiusi Ha MOHBI aMMOHHS. A30THasl KHCJIOTa, €€ mojydeHue, Gu3nvecKue u
XUMHYECKHE CBOHCTBa (0OIIME KakK TMpEeACTaBUTENs Kjacca KHCIOT H
cnenuduueckue). Vcmonp3oBaHMe HUTPATOB W COJIEH aMMOHHS B KadyecTBE
MUHEPANBHBIX yn0OpeHuil. XHUMHUECKOe 3arps3HeHHE OKPY KaIolell cpessl
COCTMHEHUSIMUA a30Ta (KUCJIOTHBIE JOXIHW, 3arps3HEHHE BO3]yXa, MOYBHI U

BOJI0OEMOB)

®ochop, ammorpomnbie Moaudukanuu Qochopa, GuzNUECKHEe W XUMHUECKHE
cBoiictBa. Okcun dpocdopa(V) u hocdopHas kuciaora, PU3NIECKUE U XUMHUIECKHE
cBOMCTBa, moiydeHue. Mcmomp3oBanue ¢(ochaToB B Ka4eCTBE MHHEPATbHBIX
yao0peHuit

O6mas xapaktepuctuka d31eMeHTOB [VA-rpynmbl. OcoOE€HHOCTH CTpPOCHUS
aTOMOB,  XapakTepHBIE  CTENEHW  OKWCIEHUS.  YIIIEPOJ,  aJUIOTPOITHBIC
Monu(dUKaMK, pacnpocTpaHEeHHWE B MpUPoAe, (UNYECKUE U XUMHUYECKUE
cBoricTBa. Ancop6Orusa. Kpyrosopot yriepoaa B mpupojae. OKCuabl yriaepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBa, ICHCTBHE HA IKHUBBIE OPraHHU3MBI,
MOJTydeHUE W NMPUMEHCHHE. DKOJIOTHYECKUE TMPOOJIEMBI, CBI3aHHBIC C OKCHUIOM

yraepoga(IV); rumoresa rno0adbHOrO TMOTEIJICHUS KIUMAara; HapHUKOBBIN




addekt. YronbHas KUCIOTa U €€ COoJU, NX PU3NYECKUE U XUMHUYECKUE CBOWMCTBA,
NOJydYeHHe ¥ TpUMeHeHHe. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Wcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM

X03sHCTBE

[lepBoHavanbHBIe MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCIWHCHMSIX
yriepona (MeTaH, 3TaH, ATWIEH, alleTHWICH, 3TaHOJ, IJIMIEPUH, YKCYCHas
kucyioTa). MIx coctaB u xumuveckoe crpoeHue. [loHsTHE 0 OMOIOTHYECKH BaXKHBIX
BEIIECTBAX: JKMpaX, OeNmkax, yrieBoJaXx — M WX POJM B KU3HU YEIOBEKA.

MaTCpI/IaJ'IBHOC CAUHCTBO OPraHUYCCKHUX U HCOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ

KpemHuuii, ero ¢pusndeckue ¥ XMMHUYECKHE CBOWCTBA, MMOJIyYCHUE U TIPUMCHEHUE.
Coenunenuss kpemMHuss B npuponae. OOmmue mnpenacraBieHuss 00 OKCHIE
kpemuus(IV) u xkpemnueBoii kuciore. CHIMKATBI, UX HCIOJIb30BAaHUE B OBITY,
MEOUIINHE, IMPOMBIIIJICHHOCTH. Baxueiinime CTPOUTCIIbHBIC MaTcpurabl:
KepaMHuKa, CTEKJIO, IIEMEHT, OCTOH, ene300eroH. I[Ipobiembl Oe30macHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCGILHGBHOﬁ KHU3HU

XUMHUYECKUH HKCHEPUMEHT: H3Y4YeHHE O0Opas3loB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISIHOM KHCIJIOTHI; IPOBEIEHUE KAueCTBEHHBIX PEAaKUMUH Ha XJIOPUMI-
WOHBI W HaOJIOJCHWE TPHU3HAKOB WX MPOTEKAHMS; OIBITHI, OTPaXKAIOIINE
¢u3nyeckue ¥ XMMHYECKHE CBOMCTBA TajOreHOB M MX COEJUHEHUH (BO3MOKHO
UCTIOIb30BaHUE BHJICOMATEPHATIOB); O3HAKOMIJIGHHE C 0O0Opa3laMu XJIOPHIOB
(raJloTeHUI0B); O3HAaKOMJIEHHE ¢ oOpasnamMu cepbl U €€ COeAMHEHUSIMH
(BO3MOXHO ~ HCIIOJB30BAHHME  BUIACOMATEpUATIOB); HAOJIOJEHHE  Mpolecca
o0yrnuBaHusi caxapa IOJA JACUCTBUEM KOHIIEHTPUPOBAHHOW CEpHON KHCIIOTHI;
U3Y4YEHHE XUMHUYECKHX CBOMCTB pa30aBJI€HHON CEpHOI KHCIOTbI, MPOBEACHUE
KayeCTBEHHOM peakuuu Ha cCcynb(par-uoH W HAOMIOJEHHWE NpU3HaKa eé
INPOTEKaHMS; O3HAaKOMIJIEHHE ¢ (pU3MUECKUMM CBOWCTBaMM a3oTa, (ocdopa u ux
coeIMHEHUH (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUANIOB), 00pa3liaMH a30THBIX
U (hocopHBIX yH0OpeHUH; MosyueHre, coOupanue, paclo3HaBaHue U U3y4YeHUE
CBOWCTB aMMHaKa; MPOBEJICHHE KAaYeCTBEHHBIX pPEAKIUH Ha HOH aMMOHHUS H
dochar-uoH W M3ydyeHHE TPHU3HAKOB UX TPOTEKAHUS, B3aMMOJCUCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHCIIOTHI C MeIbi0 (BO3MOXKHO HCIOJIh30BaHUE
BUEOMATEPHUAJIOB); H3yYEHUE MOJENeH KPUCTALIMUECKUX peIEToK anMmasa,
rpaduta, QymiepeHa; O3HAKOMJICHHE C TPOIIECCOM aJCcOpOIUM PacCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasza; IMOJIy4YeHHE,
coOupaHue, paclo3HABAHUE U U3YyYEHHE CBOMCTB YIVIEKUCIIOIO rasa; IpoBeIeHHUE

Ka4C€CTBCHHBIX peaKI_[I/Iﬁ Ha Kap6OHaT- U CUJIMKAT-UOHbI U U3YUCHHUC IMPU3HAKOB




UX IPOTEKaHUs; 03HAKOMIICHHE C IPOAYKLUHEH CUJIMKATHOW IPOMBIIUICHHOCTH;
pEllIeHNEe JKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe «BakHeilmme HeMeTaulbl U UX

COCOAUHCHUA»

Mertamisl 1 ux COCAUHCHUA

OO0mias xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — META/NIOB HAa OCHOBAaHUU HX
nojnoxkeHuss B Ilepuogmyeckoil cucreme XuMuyeckux daeMeHtoB J[.U.
MenneneeBa u crpoeHusi aromoB. CtpoeHue MeTamioB. Merayuinueckasi CBsI3b U
METaJUIMYecKas  KpPUCTALIMYECKas  pemérka.  DJICKTPOXUMHUYCCKUU  Ps

HaIPSHKEHUN METaJlIOB

Ou3nyeckue U XMMUYECKUE CBOMCTBa MeTayuioB. OOmue crocoObl MOTydeHUs
MeTaisioB. [loHsATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI X OT
koppo3uu. CraBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B

6I>ITy U IIPOMBINIJICHHOCTH

[llenouynsle MeTamibpl: nojoxkeHue B Ilepuoanueckoll cUCTEME XUMHUYECKHX
anemeHToB /I.MI. MenzaeneeBa; cTpoeHHE UX aTOMOB; HAaXOXJEHHE B IMPHUPOJE.
duznyeckue U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuasl u
THIPOKCUIBl HATpusi M Kanud. [IpuMeHeHHe MIeNOYHBIX METaIoB M HX

COeTMHEHNN

[I{erouHO3EMENBHBIE METAJIIBI MATHUN U KAJIBIWIL: TI0JIOKEHUE B [lepuonnueckon
cucreMe xumudeckux sieMeHToB [[.M. MenneneeBa; crpoeHue HX aTOMOB;
HaxoxJeHue B mnpupoae. dusnyueckne M XMMHYECKHME CBOWCTBA MarHus H
Kainblud. Baxneilmme coeauHeHuss Kanblus (OKCHJ, THUIPOKCHA, COJIN).

KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEeHUs

AnromuHui: nonokeHue B Ilepuoanueckoit cucteme XxuMudeckux snementon [1.1.
Menzeneesa; CTpOEHUE aTOMa; HaXOXACHUE B pupoze. PU3HUecKre U XUMUYECKHUE

CBOICTBa aTFOMUHMS. AMDOTEPHBIE CBOMCTBA OKCH/IA ¥ TUAPOKCH A AITFOMUHHS

Kene3o: nmonoxenue B Ilepuogmueckoil cucreme Xxumudeckux snemeHtoB J[.1.
MennieneeBa; CTpoeHHE aTOMa; HaxoxjaeHue B mnpupoae. Dusnyeckue u
XUMHYECKHe cBoicTBa kene3a. Oxcupabl, ruapokcuabl u conu xeneza(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTyUYEHUE

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJICHHE C 00pa3IlaMy METaJIOB U CIIaBOB, UX
(U3MYECKUMH  CBOMCTBAMH; W3yYCHHE PE3yJbTaTOB KOPPO3UHW METAIJIOB
(BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJIa KajJbllusd W HaTpusi C BOJOM  (BO3MOXHO  HCIIOJH30BAaHUE

BHJIEOMATEPHAIIOB); MCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI; Mpoliecca TOpeHUs




JKere3a B KUCIopo/e (BO3MOXKHO MCIIOIb30BAHUE BUICOMATEPUAIIOB); MPU3HAKOB
MPOTEKaHUsl KAueCTBEHHBIX pPEaKUHMi Ha WOHBI (MarHus, KajbIUs, aJIOMUHUSA,
nunaka, xeneza(ll) u xeneza(Ill), meau(1l); HabmrOaeHME W OMUCAHUE TPOIECCOB
OKpalllMBaHUsl IUIAaMEHH HWOHAMH HaTpus, KaJlug U Kalblus (BO3MOXKHO
UCIIONIb30BAaHUE  BHJICOMATEPUANIOB); HCCIEIOBAaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA QTIOMHHMS U THUAPOKCHAA IIMHKA; PEIICHHE 3KCIePUMEHTAIbHBIX

3aJ1a4 110 TeMe «Ba)kHenre MeTaibl U UX COEINHEHUI

XHUMHS ¥ OKpYXKarolas cpena

HoBeie Marepuasibl 1 TexHosoruu. BemecTBa U Marepualibl B IOBCEAHEBHOMN
J)KU3HU 4YeJIOBeKa. XHUMHS U 3JI0pOBhE. be3omacHoe HMCIob30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObiTy. I[lepBas momomp NmpH XUMHUYECKHUX OXOTraxX H

OTpPaBJICHUAX

OCHOBBI 9KOJIOTHYECKON I'PAMOTHOCTH. XHMHUYECKOE 3arpsA3HEHUE OKpY KAroIIen
cpenst IIJIK. Ponp xumum B pemieHMH 3KoJormueckux mnpodnem. [Ipupomnsie
UCTOYHUKU YIJIEBOJOPOJOB (Yroib, NPUPOAHBIA ra3, He(Th), MPOLYKTHI HX

nepepabdOoTKH, UX POJIb B OBITY W IPOMBIIIIICHHOCTH

XHUMUYECKUH OKCIICPUMCHT. HU3Yy4YCHHC 06pa3u013 MaTCpraioB (CTGKJ’IO, CIIJIaBBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
nposeps
eMOoro
TpedoBa
HUS

IIpoBepsiemblie TpeOOBAHUSA K MPeEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o01ero oopazosanusi Ha ocHoBe ®PI'OC

[IpencraBnenue:

1.1

O [I03HABa€MOCTHU  SIBJIEHUH MPUPOJbl, IOHHMaHuE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHMHYECKOM HayKu Kak o0OJacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIeld KyJIbTypbhl W NPAaKTUYECKOU
NeSITeIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOTO OOIIEeCTBA; TOHUMaHUE

MCCTa XMMUHU CPpCIU APYTIUX €CTCCTBCHHBIX HAYK

1.2

1.3

0 Hay4YHbIX MCTOJAAX IIO3HAHWUA, B TOM YHCIIC OSKCICPUMCHTAJIBHBIX H
TCOPCTUUCCKUX METOHAaX HUCCIICAOBAHUA BCHICCTB U U3YUCHUSA XUMUUYCCKHUX
peaKuHﬁ; YMCHHUEC HUCII0JIb30BATh MOACIN IJIA 00BICHCHUS CTPOCHUA aTOMOB

" MOJICKYJI

0 cdepax mnpodhecCHOHANBFHON AESITeTbHOCTH, CBA3AHHBIX C XUMHEH H
COBPCMCHHBIMU TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUIKCHUAX
XUMHYECKON HAyKH, YTO MO3BOJIUT OOYYAIOMIMMCSI pacCMaTpUBAaTh XUMUIO
KaK chepy cBoeil Oyaymiel mpoecCuOHAIBHONW EATEIbHOCTH U CHENaTh
OCO3HAHHBIN BBIOOP XMMHUHU KaK MPOQPHUILHOTO MpeAMeTa MpH Mepexoe Ha

YPOBEHB CPEJIHET0 00IIEeT0 00pa30BaHMs

2.1

Bianenne cucreMoll XMMHMYECKUX 3HAHUM M YMEHHE IIPUMEHATH CHUCTEMY

XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEUIIINE XUMHUYECKUE MOHATHS: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE U CII0KHOE BEIECTBO, OJHOPOAHAS M HEOJAHOPOJIHAS
CMECh, OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJISIPHAsT MacChl, KOJHUYECTBO
BEIIECTBA, MOJb, MOJSIPHAs Macca, MOJSPHBIA O0BEM, OKCHUI, KHCIOTa,
OCHOBaHHWE, COJIb (CPEIHsIsA), XUMHUYECKass peakKius, PEaKIMH COSTMHCHUS,
peakiu pa3ioKeHUs, PEeaKlUd 3aMelIeHUs, peakluu OOMEHa, TETIOBOU
ahdexT peakmuu, SK30- U SHAOTEPMHUECKHE PEAKIMH, PAacTBOP, MacCOBas

A0JI1 XUMHUYCCKOr'o 3JICMCHTA B COCAMHCHUU, MACCOBasA JOJISI U MMPOLUCHTHAA




2.2

23

KOHLIEHTpAlLlUs BEIIECTBA B PAacTBOpE, SAPO aToma, SJIEKTPOHHBIN Cion
aToMa, aTOMHasi OpOUTaIb, PAJIUYC aTOMa, BAJICHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMHUYECKasl CBS3b, AJIEKTPOOTPULIATEIILHOCTh, MOJSPHAs M HEMOJsipHas
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, METAJUTMUECKAS CBSI3b, KPUCTAJUIMUECKAS
pem€rka (aToMHasi, MOHHAsI, METAJUIMUECKasi, MOJIEKYJIsipHasi), UOH, KaTHUOH,
AQHUOH, DJJICKTPOJIMT M HEAICKTPOJUT, AIICKTPOJIUTUYECKAS JTUCCOLMAIINS,
peakuMd HOHHOTO OOMEHA, OKHMCIUTEIIbHO-BOCCTAHOBUTENILHBIE PEaKIUH,
OKHUCJIUTEIh ¥ BOCCTAHOBHUTEIb, OKHCICHUE M BOCCTAHOBJICHHE, DJICKTPOJIU3,
XUMHYECKOE PaBHOBECHE, OOpaTUMbIe W HEOOpAaTHUMbIE PEaKIUH, CKOPOCTh
XUMHUYECKON peakiuu, karaausarop, [1JIK, koppo3us MeTaios, CIiIaBbl
OCHOBOIIOJIATAlOIIMEe  3aKOHBl ~XMMHH: 3aKOH COXpaHEHUsS  MaccChl,
nepuoauueckui 3akoH J[.JI. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajapo

TCOpUU XUMHU: ATOMHO-MOJICKYJIApHAA TCOpHU:, TCOPUA

BHCKTpOHHTHqCCKOfI JUCCoMalmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

3.2

yYMEHHE MPaBWJIBHO HCIOIb30BaTh M3yUCHHBIC BEIIECTBA U MaTepUalbl (B
TOM 4YHCJIE€ MHHEpaJbHbIE YAOOPEHHS, METAJUIbl M CIUIABbI, MPOJYKTHI
nepepaboTKHU MPUPOAHBIX UCTOYHUKOB YTIIEBOJAOPOJOB (YIS, IPUPOTHOTO
ra3za, He)Tu) B OBITY, CEIBCKOM XO3SMCTBE, HA MPOU3BOJICTBE M MOHUMAHHUE
3HAUEHUS KUPOB, OENKOB, YIJIEBOAOB JJsi OpraHMW3Ma 4YeJOBEeKa; yMEHHE
MIPOTHO3UPOBATH BIMSHUE BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U OKPY’KAIOILYI0 IPUPOIHYIO CPENY

YMEHHE UHTErPUPOBATh XMMHUECKHE 3HAHUS CO 3HAHUSIMH JIPYTHX YUSOHBIX

MpEIMETOB

33

HaJM4yue OMbITa paboThl C Pa3IWYHBIMU HCTOYHUKAMU HH(OpMAaLUU IO
XUMHAW ~ (HayyHassT W  Hay4yHO-TNIONMYJIApHAs  JIMUTEparypa, CJIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

YMCEHUEC 00BEKTHBHO OLICHUBATh I/IHCbOpMaI_[I/I}O O BfHOIECTBAX, HX
NpEeBpalICHUAX U MPAKTUYICCKOM NPUMCHCHUU U YMCHUC HCIIOJIB30BATh eé

JJIA PECIICHHA y’-Ie6H0-HO3HaBaTeJ'IBHI)IX 3aga4

Bnagenue ocHOBaMHM TOHATHITHOTO ammaparta U CHUMBOJUYECKOTO SI3bIKa
XUMHUH JJI1 COCTaBJieHHs (OPMYJT HEOPTaHUYECKUX BEIIECTB, YpaBHEHUI
XUMUYECKUX PEakiuid; ocHoBaMu xumudeckoil HomeHkIaTypel (IUPAC u

TPUBUAJILHOM )




YMeHue OOBSCHATH CBSI3b TIONOKEHHUs dJeMeHTa B llepuommueckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHSA aTOMOB XHMHUYCCKHX

5 JJIEMEHTOB (COcTaB W 3apsa  sAapa, oOImee YHCIO JIIEKTPOHOB),
pacmpesieieHueM JJIEKTPOHOB IO SHEPreTHYECKHMM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KAIIUS U KaJIbIIHs
[IpencraBinenue O MNEPUOAUYECKON 3aBUCHMOCTH CBOWCTB XUMHUYECKUX
JMIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPULATENBHOCTh), TMPOCTBIX U
6 CJIOKHBIX BEHIECTB OT MOJIOKEHHUS 3JIeMEHTOB B llepuomnyeckoit cucreme
(B MaJIbIX MepHOJaxX M TJIaBHBIX MOATPYMIAX) U 3JIEKTPOHHOTO CTPOCHHUS
aToMa
7 YMenue knaccuuIupoBarh:
7.1 XUMHUYECKHUE YIEMCHTBI
7.2 HEOPraHUYECKHE BEIIEeCTBA
7.3 XUMHYECKHE PEaKIuu
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKUCIIEHUSI XMMUYECKUX JIEMEHTOB, 3apsiji HOHA
8.2 BUJI XUMHUYECKOM CBSI3U M TUI KPUCTAIIMUECKON CTPYKTYPBI B COSTUHEHUSAX
8.3 XapakTep cpeibl B BOJHBIX PAacTBOPax BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTEh U BOCCTAHOBUTEIb
9 YMeHue XxapakTepru30oBaTh (GU3MIECKHE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, 030H, BOJIOPOJ], rpadwur, anma3, KpeMHUH,
9.1 a3oT, ¢ocdop, cepa, XJop, HATPUA, KaIUW, MaTHUM, KaJIbLUNA, aTIOMUHUM,
KEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOJIOPOJ, OKCHUIBI M THUAPOKCHABl MeTauioB [-I1A
P rpynn, amoMunus, meau (1), nunka, sxenesa (I u 1II), okcuasr yrnepona (11
' u 1V), kpemuus (IV), azora u docdhopa (IIl u V), ceper (IV u VI),
CEepHHCTas, CepHas, a3oTucras, a3oTHas, ¢ocdopHas, yroabpHasd,
KpeMHHUeBasi KUCIIOTa U X COJIH)
MIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT
93 WX COCTaBa W CTPOCHWs, NMPHUMCHCHHWE BEIIECTB B 3aBHCHUMOCTH OT WX
' CBOWMCTB, BO3MOXHOCTh TMPOTEKAHUS XUMHYECKHX MPEBpAIICHUA B
Pa3TUYHBIX YCIIOBUAX
10 YMeHUe COCTaBIATh MOJICKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUi, B TOM




qHuCJIc:

10.1

peaxiuii HFOHHOTO OOMeHa

10.2

OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKI_II/If/'I

10.3

10.4
11

WUIIOCTPUPYIOUIMX XMUMHMUYECKHE CBOMCTBA H3Y4YEHHBIX KJIAcCOB (IpyI)

HCOPraHN4CCKUX BCIICCTB
IMOATBCPKAAIOIUX T'CHETUYCCKYIO B3aMMOCBA3b MCKIY HUMU

YMeHue BIYUCHATh (IPOBOIUTH PAcU€Thl):

11.2
11.3

11.4

OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAaCChbl BCIICCTB, MAaCCOBYIO

JOJI0 XUMHWYECKOI'O 3JIEMCHTAa B COCIUMHCHHUHN
MacCCOBYIO JOJIIO BEIICCTBA B paCTBOPC,
KOJIMYCCTBO BCIICCTBA U €0 MacCCy, 00BEM ra3oB

110 YpaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ N HaXOJUTh KOJIMYCCTBO BCIICCTBA,

00BEM U MacCy PeareHTOB MU MPOIYKTOB PEaKIHH

12

12.1

Bnanenue (3HaHue OCHOB):

OCHOBHBIMHM METOJIaMH HAy4yHOIO IO03HaHUs (HaOIofeHue, H3MepeHHe,
9KCIIEPUMEHT, MOJEJIMPOBAHKE) IMpPH H3YYEHHUU BEILECTB M XUMHUYECKUX
SBJICHUI; yMeHHe COpPMyJIHpOBaTh MPOOJIEMY U MPEATIOKHUTH IyTH €€

peleHus

12.2

12.3

13

0e30macHOi paboThl ¢ XUMUYECKUMH BEIIECTBAMU, XUMHUECKOU TIOCYI0M 1

1a00paTOPHBIM 000pYy10BaHHEM

npaBUIaMHu O€30MaCHOr0 OOpallleHUs] ¢ BEIEeCTBAaMM, HCIIOJIb3YEMBIMHU B
MOBCEIHEBHOM KU3HU, MpaBUJIaMH TOBEIEHUS B LEISIX CcOepexeHus
3I0pOBbS M OKpYXKarollel NPUPOJHOM Cpelbl; IIOHMMAaHWE Bpena
(omacHOCTH) BO3JEMCTBUS HA JKUBBIE OPTaHU3Mbl ONPEEIEHHBIX BELIECTB,

CII0CO00B YMCHBIICHHUA U IPEAOTBPAIICHUA UX BPCAHOT'O BO3IACHUCTBUS

Hanuuwne MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA W OCYHICCTBJIICHHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

13.2

13.3

HU3Y4YCHUC U OIIMCAHUC (I)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHEC C
(bHSI/I'—IeCKI/IMI/I U XUMHUYCCKUMU ABJIICHHUAMH; OIBITHI, HWJIIFOCTPUPYIOMIUC

MPU3HAKU NPOTCKAaHUA XUMHUYCCKUX peaKLII/Iﬁ
HU3YyYCHUC CII0CO00B pasacCICHUA cMmeceit

MOJIYUCHUC KUCIOpOoAa U HU3YUYCHHC CTO CBOfICTB; MOJIyUYCHHUEC BOAOpOOAA U
HU3Y4YCHHUE €TO CBOI\/IICTB; MOJIYUCHHUEC YIJICKHUCIOTO ra3a M HM3YUYCHUC €TI0

CBONCTB; IIOJIy4YE€HUE aMMHaKa U U3y4CHHUE €r0 CBOWCTB




13.4

13.5

IIPUTOTOBJICHUE  PAcCTBOPOB  C  ONPENEIEHHOM  MaccoBOM  AojeH
PacTBOPEHHOIO BEIIECTBA

MPUMEHECHUE HWHIUKATOPOB (JIaKMyca, METHJIOpaH)ka W ¢eHondTanienHa)

JUISL OTIPEJICIICHHsSI XapaKTepa CPelibl B pacTBOPaxX KUCIOT M IIEI0UeH

13.6

13.7

HCCIIEIOBAHUE U OIMCAHUE CBOWCTB HEOPTaHMYECKUX BELIECTB Pa3INYHbIX
KJIACCOB; M3YyY€HHE B3aHMMOJCWUCTBUS KHUCIOT C METaUIAMH, OKCHIAMHU
METAJIOB, PAaCTBOPUMBIMM M HEPACTBOPUMBIMU OCHOBAaHUSIMH, COJISIMHU;
MIOJlyYeHHE HEpPacTBOPUMBIX OCHOBAHM; BBITECHEHHE OJHOIO MeTalla
IpYrMM W3 pacTBOpa COJIM; HCCIEJOBaHHE aM(OTEPHBIX CBOWCTB

TUAPOKCHUIOB aJIFOMHUHHUA U HUHKA

PCUHICHUC OKCIICPUMCHTAJIBHBIX 3aJaa4d I10 TEMaMm: «OCHOBHBIE KJIACCHI
HCOPraHNYCCKUX COGIIHHGHPIﬁ»; <<3HGKTpOHI/ITI/I‘-IGCKa$I JUCCOLIMAITHS)
«Baxknenne HeMeTaUIbl M UX COCIUHCHUA) , «Baxneimue MeTamisl U UX

COCAUHCHUA»

13.8

XHUMHUYECKHE SKCIIEPUMEHTBI, WJUTIOCTPUPYIOUINE TPU3HAKU TPOTEKAHUSI
peaknuii HOHHOTO 0OMEHA; Ka4eCTBCHHBIE PEaKIIMi Ha MPUCYTCTBYIOIINEC B
BOJHBIX PAaCTBOpAxX MOHBL: XJOPHI-, OpOMUI-, HOAUI-, CYyIbdaT-, hocdat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUIPOKCHUI-HOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, KajubllUs, amlOMUHUsA, keneza (2+) u kenme3a (3+), meam (2+),

IAHKA

14

VYmMmenue:

14.1

MPEICTaBIATh  pe3yJbTaThl  3KCIepUMEHTa B (QopMmMe  BBIBOJIOB,
JI0Ka3aTenbCcTB, Tpa@uKoB W TaONMIl M BBIBIATH HSMIHUPHUYECKHUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBA3U MCKAY PCaIbHO Ha6J'[IOI[aCMI>IMI/I XUMHUYCCKHUMU
ABJICHUAMHA W IHpoHecCaMu, MNPOUCXOIANIMMHU B MAKpO- WU MHUKPOMHUDPCE,

OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 31eMeHThl. CHMBOJIBI XUMHUUYECKUX DJIEMEHTOB.

HpOCTHe " CJIIOKHBIC BEUICCTBA.

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHX 3JIeMEHTOB. CTEIleHb

OKHCJICHHUA

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenpbHasd aTOMHas Macca.
OTtHocuTeabHAs MOJICKYJISIpHAsd Macca. MaccoBast 10711 XMMHYECKOrO dJIEMEHTa B

COeTMHEHNH

KonnyectBo BemectBa. Monb. MomnsipHas Macca. MonsdpHblii 00bEM  Ta30B.

Bzanmocss3n KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAUHHIL BEIICCTBA

duznyeckre 1 XUMHYECKHUE IBIICHUSI. X UMHUYECKast peakuug u e€ IIPpU3HAKH. 3akoH

COXPAHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHUA

ITepnonnueckuit 3akoH u [lepmoanueckas cucrema XuMHUYECKHX 3yieMeHToB JI.1.
Menneneesa. CTpoeHue aToMOB
Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XUMUYECKUX 3yieMeHTOB [I.M.

MenneneeBa. Ilepmoasl u rpymnmbl. PU3HUECKUI CMBICH IMOPSAKOBOTO HOMEpA,

HOMCPOB II€pUOJa U I'PYIIIbI 3JICMCHTA

Crpoenune aromoB. CocraB aToMHBIX saep. M3otomsl. OnekTpoHbl. CTpoeHHE
SIIEKTPOHHBIX ~ 000JI0YeK aTOMOB  MepBBIX 20 XMUMHMYECKHX  DJIEMEHTOB

ITepuoanueckoit cucremsl .. Menneneena

3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB TMEPBBIX TPEX




NEepUOJIOB, Kayus, KajblMs (paadyca aroOMOB, AJIEKTPOOTPHIATEIBHOCTH,
METAJUINYECKUX U HEMETAJIMUYECKUX CBOMCTB) U UX COEAMHEHUM B COOTBETCTBUM C

ITOJIOKCHHUEM 3JICMCHTOB B Hepno;mqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BemecTBa

Xumuueckass  cBsi3b.  KoBajeHTHass  (MOJsIpHAasl W HEMOJSpHas)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUYECKHUX 3JIEMEHTOB. HNonnas CBSI3b.

Merannuueckas cBSI3b

Tunbl  KpUCTAJUIMYECKUX  PEMIETOK  (aTOMHas, MOHHAs, MeTauIMdecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THMNA KPHUCTAUIMYECKOM pPEETKH W BHUAA

XUMHUYECKON CBA3U

Baxueiimne mnpencraBuTeNM HEOPraHMYECKMX BemlecTB. Hemeraiuibl u  HX

coeIMHEHMs . MeTabl M UX COeqUHEHUS

Knaccudukanms W HOMEHKJIATypa HEOPTaHWYECKHX COEJAMHEHHI: OKCHIOB
(comeobOpasyrolue: OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIE) U HECOIe00pa3yoIIne;
OCHOBaHUHI (wénoun u HEpPacTBOPHUMBIE OCHOBaHU); KHUCIIOT
(xucnopozacoaepx amue 1 O0eCKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);

coJiell (CpeIHUX U KUCIIBIX)

du3nyeckue M XMMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HEMECTAJJIOB: BOAOPOA,

XJI0pa, KUCJI0opOo/a, cephl, a3ota, hocdopa, yriepoaa, KpeMHHU

dusndueckne U XUMUYECKHIE CBOMCTBA MPOCTBIX BEHIECTB-METAJIJIOB: JINTUA, HATPUA,
Kajausga, Mardmsa #©W KajJbliusd, aJIOMHHHA, KCIIC3a. BJICKTpOXI/IMI/I‘-ICCKI/Iﬁ paa

HaIpsHKEHUN METaJIOB

®dusznyeckne W XHUMHYSCKHE CBONCTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, AMMHAKA

®dusnueckue M XUMHUYECKHE CBOMCTBAa OKcUAOB HemeramwioB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(I1V). Ilomydenue

OKCHJOB HEMETAJIJIOB

Xumnueckue cBoiictBa okcuaoB: MertawioB IA-IIIA rpymmn, mmuka, memu(Il) u

xkenesa(ll, IT).ITonyuenue okcu0B METaNIOB

XHUMHUYECKHE CBOMCTBAa OCHOBaHUU M aM(I)OTCpHBIX THAPOKCHUIOB (Ha npuMepe

TUAPOKCUIOB aTIOMHUHMUS, XkKenes3a, HuHKa). [lomyuenue ocHoBanuii 1 aM(oTepHBIX




TUAPOKCUIOB

OO0mue XUMHUYECKHE CBOMICTBa KHCJIOT: XJOPOBOJOPOJIHOH, CEpOBOJOPOAHOMH,

4 CEepPHHUCTOM, CEpHOW, a30THOU, (ocopHOH, KpeMHHEBOH, yroysbHOU. OcoObie
g XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAaHHOM CEpHOM M a30THOM  KHUCIOT.
[TonydyeHue Kuciaot
4
OO61mure xuMHUYECKUE CBOMCTBa cpeHuX coneil. [lonydenue coneit
9
4
[lonyuyenue, coOupaHue, paclo3HaBaHHWE BOJOPOJAA, KHUCIOPOAa, AaMMHaKa,
1 YTIEKUCIIOTo ra3a B 1abopaTopuu
0
4
[lonyuenne ammmuaka, CEpHOM M a30THOM KHCIOT B INpoMblIUIeHHOCTH. OOmue
1 CIOCOOBI TOTYyYEHUS] METAJUIOB
1
4
. I'eneTnyeckas cBsI3b MEXy KiaccaMd HEOPTaHUYECKUX COCTMHEHUM
2
5 XUMUYECKUE PEAKIIUU
5 Knaccudukanus XMMHUYECKHX peakluid MO pa3TUYHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy YYaCTBYIOIIMX B pEaKIUH BEHIECTB, IO TerIoBoMy 3(dekry, Mo
1 M3MEHEHUIO CTETIEHEW OKUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB
5
TernoBoit 3pPexT XUMHUECKON peakini, TEPMOXUMHUECKHE YPaBHEHUS. JK30- U
5 SHJOTEPMHUUYECKHUE PEeaKIuu. TepMOXUMUYECKUE YPABHEHUS
5 OKHCITUTENIbHOBOCCTAHOBUTENbHbIE peakiuu. OKUCAUTENH U BOCCTAaHOBHUTEIH.
[Ipomneccrr OKUCTIEHUS U BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OamaHc
3 OKHCITUTEITFHOBOCCTAHOBUTEIILHON PEaKIINN
5
Teopust 3MEKTPOIUTUYECKON Auccounanuu. KaTuoHbl, aHUOHBI. DIEKTPOIHUTHl U
4 HEANeKTPoJUThI. CHUIIbHBIC U ca0bie AIeKTPOIUThI. CTENEHb UCCOIHAIIHI
5 Peakiun noHHOTO OOMEHa. YCIOBHS TPOTEKAHHWS pEaKIuii HOHHOTO OOMEHa,




IIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XUMHUS U OKpYyXKarolias cpena

BemectBa u Marepuaibl B IIOBCEAHEBHOW JKHM3HM 4elOBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XMMHUYECKHX peakiuil B aboparopuu u ObITy. IlepBas

IIOMOIIB ITPHU XUMHUYCCKUX 0XKOrax U OTpaBJICHUAX

XUMHYECKOE 3arpsi3HEHHUE OKPY KalolIeil cpebl (KUCIOTHBIE AOXAU, 3arpsi3HEHUE
MOYBBI, BO3JyXa M BOJOEMOB), cIocoObl ero mnpenorBpaimieHus IlpenenbHas
nonyctumas  koHueHtpamus BemiectB  (ITJK). Pomp xumMum B pernieHUM
DKOJIOTHYECKUX TpolieM. YCuieHHe NapHUKOBOTO dddeKTa, paszpylieHue

O30HOBOI'O CJI0i4

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHs U UX COSIUHEHHI B OBITY,
MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM XO03siiicTBe. [IpumMeHeHne MerayuioB u
CIUUIaBOB (CTajb, YYT'yH, AIOPATIOMUHUNA, OpOH3a) B OBITY M NMPOMBIIIJICHHOCTH UX
coenuHeHuil. [loHATHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT

KOPPO3UH

[IpuponHble HWCTOYHUKU YIJIEBOAOPOJOB (yroiib, MNPUPOAHBIA ra3, HedTh),

MPOJIYKTHI UX MepepaboTku (OEH3HMH), UX POJb B OBITY M MPOMBIILIEHHOCTH

HepBOHaLIa.]'II)HI)Ie MOHATHI 00 OPraHMvYCCKUX BCIICCTBAX KaK O COCIAMHCHUAX
yriepoaa (MeTaH, OTaH, 3TUJICH, aAllCTUIICH, 3TAHOJI, ITMICPHUH, YKCYCHAasA KI/ICJ'IOTa).
IlonsaTrie 0 OMOIOrMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6en1<ax, YIIIEBOJaX — M HUX

PO B )KU3HU YCIIOBCKA

Pacuérsr:

o ¢popMysaM XUMHYECKUX COSTMHEHUIN

Macchl (MaccoBO) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

Mo XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1. Xumwus. 8 knacc. Yueonuk - ['abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.

2. Xwummus. 9 knacce. YueOnuk - ['abpuensua O.C., Octpoymos U.I'., Cnaakos C.A.

METOJAUYECKHUE MATEPHUAJIBI IS YYUTEJISL

1. Xumus(6a3zoBsiitypoBens). PeanmzanusarpecoBannii @I"OC
OCHOBHOT000IIIEr000pa30BaHus: METoIM4ecKoe mocooue ams yunrens / KaBepuna A.
A., ITmuyruna I'.B.; nox pen.I'. B. ITnuyrunoit. M. : ®I'bHY «HcTUTYyT CTpaTerun

pasButus obpazoBanusi PAOy», 2022 81 c.:u.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
http://www alhimik.ru Bcepoccuiickast onmuMnuaa nKOJIbHUKOB 110 XUMHH

bu6mmoteka IIOK https://m.edsoo.ru/00adf306

Ennnas xomnexus LHOP http://fcior.edu.ru/

HUHTEPHET

http://him. 1september.ru Enunas komnexkuus LHOP: [Ipenmernas komnexkuus « Xumus»

http://school-collection.edu.ru/collection/chemistry » EcrecTBeHHO-HayuUHbIE

skcriepuMeHThl: xumus. Kosnekius Poccuiickoro o6meo0pa3oBaTeI»HOTO opTaia

http://www himhelp.ru Xumus: Marepuansl « Bukureaun» — cBOOOTHOMN SHITMKIIOTC NN

http://www.school2.kubannet.ru Dunuknoneaus «IIpupona Haykm»: Xumus



https://m.edsoo.ru/00adf306
http://fcior.edu.ru/
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
http://school-collection.edu.ru/collection/chemistry
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
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