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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, PEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T MOPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluxcsi, ONpeaeNseT BO3MOXXHOCTH MpeaMera i
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYYaroIIerocs I10 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIUU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YYarOLUXCsl;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeameTa, KOTOpBIM  SBIAETCS  IEAaroruuecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX awlmid MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya yyeOHOro MpenMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOMIMXCA TyMAHUCTUYECKUX OTHOUICHHI,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HEJIelN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSTHHE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuXx CBOMCTB O0O0pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE TPU3HAKOB MPOTEKAHUsSI XUMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHHs CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUS KUCTopoAa B JabOpaTopuud W TMPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBoWcTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHre NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm wmeramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJIEIOBAaHUE OO0pa3IOB HEOPTraHWYECKWX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTUM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OxuCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas CHCTEMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MennemeeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoxKeHusl, COSUHEHHUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TT0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUYCCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIUMU M TMOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HOHHOTO OOMeEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOLMAIMU KHCIOT, MICJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJTYy4YECHUE, MpUMEHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (QuU3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ cCoenMHEHUN B mpupoge. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHs. A30T, PacCHpOCTPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYEeCcKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3ndeckue U XUMUUECKHUE CBOMCTRA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa u €€ conM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemHust (I1V) u kpemuueBoi kucinore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, H3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POChHOPHBIX yIOOpEeHUM, MoydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO UCIIOJIb30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUEe, pacllO3HABAaHUE U U3Yy4YCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHHne WEeno4YHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxuelne coequHEHUs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMUHHUS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a71a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI W3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT IMpoIleccaM
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCIIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIECTBE U XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MPUPOIHOM CPEJIOH, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TIpodeccuii 1 TpyJa pa3auyHoTo poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMaHUE EHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEILIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MYyTEeW WX PEIICHHS MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaloJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InyHbIE METOJbI U 3alpoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIb30BAaHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XOJ€ Jauajora W (WIM) JAUCKYCCHH) II0
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALHUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATHh KOHTEKCTBI, IPEIaraéMble B yCIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHSI U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JJISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHs] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Maneie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeHIECTB (BOJOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHXK U IPYyTHe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHHOH, NIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJCHHUS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u OoNbIIME TEPUOMABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEeH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISPHYIO W  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXKe IMpaBUia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHH
Konr BocnurareJbHbINH NOTEHIHAJ Hcnosab3oBanue bIC
N‘.’ HaI/IMeHOBaHI/Ie p OﬁopyI[OBaHI/Iﬂ (].[]/l(prBl)Ie
oanbHbl  IIpakTHn
n/  pa3nenoB M TeM Bcer HEeHTpa )
e yecKkHne
I  NPOrpamMMbl 0 «Touxka pocray» o0pa3oBarte
pador  pabdoTsbI
JIbHbIE
bl
pecypcsl
Paznea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS
< NaTPUOTUYECKOE BOCHHTaHUE: IeHHocTHoe Lludposas
UMUs —
: OTHOILEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, J1aOOpaTOpHS 110
BaxHAT 00/1aCTh UCTOPUYECKOMY MW HAyYHOMY HACHEAuIo, xumuu (udpoBoit brbmorexa
11 eCTeCTBOSHaHH’f 5 0 2 MIOHVMAHHS 3HAYCHHUS XMMUYCCKON HAYKH B naTuyK TeMIepaTypsl) LHOK
Y MPAKTUYECKOU e — COBPEMEHHOTO o01IIeCcTBa, CrmproBka https://m.edso
ACATEBHOCTH CIIOCOOHOCTH BIIA/ICTD JOCTOBEPHON | Kommmext O 0.ru/7f41837c
1ICIIOBCKa uHpopManrei o nepeoBbIX JOCTHKEHUAX U (peaKTHBbI)
OTKPBITHSIX ~MHUPOBOM M OTEYECTBEHHOU
XUMHUH, 3aUHTEPECOBAHHOCTH B HAy4YHBIX
3HaHUAX 00 YCTpoHcTBE MHpa U 00IIECTBa;
IPaXIaHCKOE BOCIMTAHUE:IPEICTABICHUE O
B COLIMATIBHBIX HOpMax u IpaBUIIax Bubnmoreka
coicCTsa U MEKJIMYHOCTHBIX OTHOIIEHHH B KOJIIEKTHBE, TTOK
1.2 xummieckue 15 1 0 KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B https://m.edso
ps://m.
€aKLuu i
peakn 0O0IIIECTBEHHO MOJIE3HOH, o.ru/7fA1837¢c
yueOHO-UCCIIEeI0BATENIbCKOM, TBOPUYECKOM U
IpYTUX BHAAX JEATENIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HONH COBMECTHOM JAEATeNbHOCTU
IIPY BBIMIOJTHEHUN Y4E€OHBIX, TTO3HABATEIBHBIX



https://m.edsoo.ru/7f41837c
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3ajady, BBITTOJIHEHUH XUMHAYECKHX
IKCIIEPUMEHTOB
[ICHHOCTH HAY4HOT'O NO3HAHUS
MHPOBO33pDEHUYECKHE  MPEACTABICHUS O
BEIIECTBE M XHMMHYECKOH  peakuuw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAyKH W COCTABISIOIINE OCHOBY
JUTS IOHUMaHUS CYIIIHOCTH HAYYHOUH KapTHUHBI
MHpa, MI03HABATEIIbHBIC MOTUBHI,
HAalpaBJICHHBIC HA TOJYYCHUE HOBBIX 3HAHHUN
0 XUMHHU, HEOOXOAWMBIE sl OOBSICHEHHUS
HaOJIOaeMBIX  TMPOLECCOB W SIBJICHUH,
[103HABATEJIbHOM, WHPOPMALIMOHHON U
YUTATENbCKOW KYIBTYPHl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOSITEJIbHOM  paboThl ¢
y4eOHBIMH TEKCTaMH, CTIPaBOYHOU
JUTEPATypOid, TOCTYIMHBIMH TEXHUYECKHUMHU
CpeACcTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTUH;
uHTEpeC K OOYyYeHMIO M TO3HAHUIO,

JIF0003HATENHLHOCTD, TOTOBHOCTD 51
CIIOCOOHOCTh K caMo00pa30BaHUIO,
IIPOEKTHOMN u HCCIIEOBATEIbCKOM

NESTENbHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBJICHHOCTH W YPOBHSA OOy4YeHUS B
JanbHEHIIeM;

dbopMupoBaHue KYJBTYPbI 3JI0POBBS:
OCO3HAHUE IIEHHOCTH KMU3HU, OTBETCTBEHHOT'O
OTHOIIIECHHUS K CBOEMY 3JI0POBBIO,
HEOOXOINMOCTH coOIroieHns TIpaBUII
0e3omacHoOCTH npu oOpaleHuu c
XMMUYECKUMHU  BEIIECTBAMH B  OBITY W




peanbHOU KHU3HU;

Hroro no pazgeny

Bo3zayx.
21 Kucnopon.
ITousarue 06

OKCHuJgax

20

Bonopon.
29 ITonsarue o

KHUCJIIOTax u
COJIIX

Bona.

53 PacTtBOpBI.
' Ioustue 06

OCHOBAHHUAX

OCHOBHEBIE
2.4
KJ1aCChI

11

rpa)x/JIaHCKOe BOCIHTAHUE:IPEICTABICHUE O
COLIMATIBHBIX HOpMax u MpaBUIIax
MEXKIIMYHOCTHBIX OTHOIIEHUII B KOJIJICKTUBE,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B
00IIECTBEHHO MOJIC3HOM,
yueOHO-HCCIIeIOBATENIbCKON, TBOPYECKOH U
APpyrux BuUAax ACATCIbHOCTH, 'OTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM JEATETbHOCTH
IIPY BHITIOJTHEHUH Y4€OHBIX, M03HABATEIbHBIX

3ajad, BBINOJIHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB
LEHHOCTHU HAy4YHOTO MO3HAHUS!

MHPOBO33PEHUECKHIE MIPEACTABICHUS 0
BCIIISCTBE u XHUMHUYECKOU peakium,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W COCTaBIAIOIINE OCHOBY
JUISl TOHUMaHUA CYITHOCTH HAyYHON KapTHUHBI
MHpa, MMO3HaBaTeILHBIE MOTHBEI,
HaIpaBJICHHBIC HA MOJyYE€HUE HOBBIX 3HAHUU
M0 XHMUH, HEOOXOIUMEIE IJII OOBSICHEHUS
HAOIO/IaeMBIX ~ TIPOIECCOB U SIBIICHUH,
MMO3HABATEIIHLHOM, nHPOPMaITMOHHON H
YUTATEIBCKOW KYJIBTYpPhl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITETLHON  pabOTBI ¢
y4eOHBIMU TEKCTaMH, CIIpaBOYHOM

Pasznen 2. Baxneiimue NMpeaACTaBUTEC/IN HECOPraHNYE€CKUX BEIIECTB

Kommiekt OI'D

(peaxkTuBbI)

Hudposas bubnuoteka
nabopaTopus 1o LIOK

xumuH (IudpoBon https://m.edso
naruuk pH) 0.ru/7f41837c
Hudposas

nabopaTopus 1Mo bubnuorexa
xuMuu (1udpoBoit LIOK

natuuk pH)
Kommnekt OI'D
(peakTuBbI)

https://m.edso
0.ru/7f41837c

Hudposas
naboparopus 1o

xuMuu (1udpoBoit
natyuk pH,

JaTYUK TeMIIEPaTyphl

)Komrmnekt OI'D
(peakTuBbI)

Hudposas
nabopaTopus 1o

bubaunoreka
LHOK

https://m.edso
0.ru/7f41837c

bubaunoreka
LHOK
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HEOPTraHUYECKU
X COEIUHEHUH

JUTEPATypou, JOCTYINHBIMU TEXHUYECKUMH
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYeHHI0O U  IO3HAHHUIO,
JF0003HATEIBLHOCTD, TOTOBHOCTE i1
CHOCOOHOCTh K caM000pazoBaHMIO,
MIPOEKTHOMN u MCCIIEI0BATEIIbCKOM
NESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBICHHOCTH W YPOBHS OOYYCHHUS B
JanbHEeNIeM

dbopmupoBaHue KYJBTYPbI 3JI0POBBSL:
OCO3HAHHE [IEHHOCTH XH3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3JI0POBBIO,
HEO0X0IMMOCTH COOITIOICHHS MIPaBUI
0€301acHOCTH npu oOparieHun c
XMMHUYECKMMH  BEIIECTBAMH B  OBITY W

peanbHON KU3HU;

xuMuH (unudpoBoit
natyuk pH,
Kommiekt OI'D
(peaxkTuBhbI)

https://m.edso
0.ru/7f41837c

Hroro no pazgeny
30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Ilepuoanuecku
Y 3aKOH U
[Iepuonnuecka

31 s CUCTEMA 7

XUMHNYECCKHUX
3neMeHTOB /I.
n.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIUH

NaTpuOTUYCCKOC BOCIIHUTAHHUC: HTCHHOCTHOC
OTHOIICHUEC K OTCUCCTBCHHOMY KYJIIbTYPHOMY,
HCTOPUYCCKOMY HW HAyY4YHOMY HACJICIUIO,

0 0 MOHMMAaHUS 3HAYEHMs] XMMHYECKON HayKu B
YKU3HU COBPEMEHHOI0 o01ecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOI

uH(popMaliel 0 NepeoBbIX JOCTUKEHUIX U

buoOmmoreka
HOK

https://m.edso
0.ru/7f41837c
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Menpeneena.
Ctpoenue
aToma

3.2

XuMuueckas
CBSI3b.
OKHUCIUTENLHO-
BOCCTAHOBUTEI
bHBIE PEAKIIUU

OTKPBITHSIX ~MHUPOBOM U OTEYECTBEHHOMU
XUMHUH, 3aHHTEPECOBAHHOCTH B Hay4YHBIX
3HaHUAX 00 YCTpoHcTBE MHpa U OOLIECTBa;

IPaXXAaHCKOE BOCIHUTAHUE:IPEJCTABICHUE O
COLIMATIBHBIX HOpMax u IpaBUIIax
MEXJINYHOCTHBIX OTHOLIEHHH B KOJUIEKTHBE,
KOMMYHHUKaTUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO ITOJIC3HOM,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUYECKOM U
JpYTHX BHJAAX JEATENBHOCTH, TOTOBHOCTH K
pasHOOOpa3HON COBMECTHOM JAEATeNbHOCTH
IIPYU BBIIIOJTHEHUM Y4EOHBIX, 103HABATEIIbHBIX

3aja4, BBITIOJTHCHHUHA XUMHNYCCKUX
OKCIICPUMCHTOB
OCHHOCTH HAay4YHOTr'O IIO3HAaHUA:

MHUPOBO33PEHYECKHE  IPEJACTABICHUS O
BEUIECTBE W XHMHUYECKOM  peakuuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTAaBISIOLIUE OCHOBY
JUISI TOHUMaHUS CYyITHOCTH HAayYHOM KapTUHBI
MHUpa, M03HABaTEJbHbIE MOTHBBI,
HaIpaBJICHHbIE HA MOJyYE€HUE HOBBIX 3HAHWU
[0 XHMHH, HEOOXoJIuMble I OOBSICHEHUS
HaOJI0/JaeMBbIX  IPOLECCOB U SBJICHUH,
ITO3HABATEJILHOM, nH(pOpMaLlMOHHON u
YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB ~ CaMOCTOSTEIbHOM  paboThl €
y4eOHBIMU TEKCTaMH, CIIPaBOYHOMU
JUTEPaTypoi, NOCTYINHBIMU TEXHUYECKUMU
CpeACcTBaMU MH(POPMAITMOHHBIX TEXHOJIOTUH;
UHTEpeC K OOY4YeHHI0O U  IO3HAHHUIO,

Hudposas
nabopaTopus 1o

XUMHH (TaTIHK
TEeMITepaTyphl)

bubanoreka
LHOK

https://m.edso
0.ru/7f41837c
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Hroro no pazneny

PesepBHOE Bpems

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

15

68

JF0003HATEIBHOCTD, TOTOBHOCTE 51
CIIOCOOHOCTH K caMm000pa30BaHHUIo,
MPOEKTHOMN u HCCJIEIOBATEIHCKOM
JEATETLHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIlpaBJICHHOCTH M YPOBHA OOy4YeHUsS B
IanbHeHImeM

bubanoreka
LHOK

https://m.edso
0.ru/7f41837c

bubanoreka
LHOK

https://m.edso
0.ru/7f41837c
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9 KJIACC

KoaundecTBO yacoB JJIeKTPOHH
Kont BocnuraTtebHbII MOTEHIHA Hcnoun3oBanue bIC
Ne HaumenoBanue OHBH]]; | F— OﬁopyI[OBaHI/Iﬂ (].[]/l(prB])Ie
n/  pa3nesnoB U TeM Bcer P eHTpa )
[ yecKHue p
I nmporpaMmmbl 0 aGoT A60TEI «Touka pocrta» OﬁpaSOBaTe
p p JbHBIE
bl
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMHMYeCKHEe peaKuu
IToBTOpEeHUE N rPaXXIAHCKOE BOCIUTAHUE: MPEICTABICHUE O
yriryosieHue COLIMAJIbHBIX HOpMax u MpaBuIax Buémmoreka
11 3HAHUM 5 1 0 MEKIIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, LIOK
) OCHOBHBIX KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B https://m_edso
p%HeHOB Kypca 06H1€CTBGHHO HOJIG3HOI71, 0rul7f41a636
8 Kjacea y4eOHO-UCCIIeI0BATENLCKOM, TBOPYECKON U
UX BHIAX OEITEIBHOCTH, TOTOBHOCTHU K
OcHOBHBIE APYT a VH L Kommiaext OI'D Buommoreka
pa3HoOOpa3HOW COBMECTHOW JI€ATEIbHOCTH
3aKOHOMEPHOCT (peakTuBbI) IIOK
1.2 4 0 0 IIPYU BBITIOJTHEHUH Y4€OHBIX, 103HABATEIbHbBIX
1 XMHIECCKHIX 3a71a4 BEIIIOJTHEHUH XUMHYECKUX https://m.edso
peakimii ’ 0.ru/7f41a636
JKCIIEPUMEHTOB
LIEHHOCTHU HAYYHOTO nosnanus;  LMdposas
DIIeKTPOIHTHYE MHPOBO33PEHUECKUE MIPEACTABICHUS o Itaboparopus o
BEILIECTBE " XUMHUYECKOHU eaknuy, XUMHUH (JaTYUK
CKas m peaKiu, ( bubanoreka
HCCOLUALHA. COOTBETCTBYIOLIME COBPEMEHHOMY YpPOBHIO TEMIICPATYPHI, TTOK
13 e ——. 8 1 1 pa3BUTHS HAyKM M COCTAaBISIOLIME OCHOBY JaT4HK https://m.edso
. ps://m.
ST IOHUMAaHUA HOCTHU HAYVYHOU KapTUHEI
PCAKTIHH B IS IO a CYIIIHOC ay4HOU Kap AJIEKTPOITPOBOTHOCTH) o ru/7f412636
MHpa, O3HaBaTeIbHEIE MOTHBEI,
pacTBopax o
HaIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU
[0 XHMHH, HEOOXOIUMEBIE I OOBSICHEHUS
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HAOJIIOJJaEMBIX  IIPOLIECCOB U SIBJICHUH,
MO3HABATENIbHOIA, nHGOpPMaMOHHON u
YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB ~ CaMOCTOSITEJIBHOM  paboThl ¢
y4eOHBIMU TEKCTaMH, CIIPaBOYHOMU
JUTEPaTypOi, TOCTYINHBIMU TEXHUYECKUMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;
UHTEpeC K OOY4YeHHI0O U  MO3HAHHIO,

JF0003HATEIBLHOCTD, TOTOBHOCTE 31
CIIOCOOHOCTh K caM000pa30BaHUIO,
MPOEKTHOMN u MCCIIEI0OBATEIbCKOM

ACATCIIBHOCTH, K OCO3HAHHOMY BbI60py
HAIlIpaBJICHHOCTU MW  YPOBH:A 06y‘ICHI/IH B

najlbHEeHIIeM

(dbopMUpOBaHUE KYJIBTYPHI 37J0POBbSI:
OCO3HAaHHE LIEHHOCTH JKU3HU,

OTBETCTBEHHOTO  OTHOIIEHUS K CBOEMY

310pPOBBIO, HEOOXOJAMMOCTH COOJIIOICHUS

npaBusl 0€30MacHOCTH TpU OOpalieHuu C
XUMHNYECCKUMU BEIIECTBaAMH B 6I)ITy n
peanbHOU KU3HU;

Hroro no pazgeny

2.1

Oo6mas
XapaKTePUCTHKA
XUMHAYECKHX
3JIEMEHTOB
VIIA-Tpynmsl.

17

Pazgen 2. HeMeTaJIbl M UX COCIUHEHUS

IPa’KJaHCKOE BOCIIUTAHUE. IPEICTABICHUE O
COIINAJIBHBIX HOpMax n ImpaBujiax
MEXKJIUYHOCTHBRIX OTHOIIECHUI B KOJIJICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIIECTEHTHOCTHU B
OOIIIECTBEHHO MTOJIC3HOM,
y4eOHO-HCCIIEeI0BATENbCKOM, TBOPYECKOH U

Kommniekt OI'D
(peakTuBBbI)

bubauoreka
LHOK

https://m.edso
0.ru/7f41a636
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T"anorenst

JIPYTUX BHJAX JESITEIIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW J1€ATEIbHOCTH
IIPYU BBITIOJTHEHUH Y4EOHBIX, MO3HABATEIbHBIX

3ajad, BBITNIOJIHEHUH XUMHAYECKHX
AKCIIEPUMEHTOB
LIECHHOCTH Hay4YHOI'O HO3HAHUSA:

MHPOBO33pPEHYECKHE  TPEACTABICHUS O
BEIIECTBE M XHMMHYECKOH  peakuuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH M COCTABISIOIIME OCHOBY
JUISl TOHUMaHHSI CyITHOCTH HAYYHOH KapTHHBI
MHpa, MI03HABATEIIbHBIC MOTUBHI,
HalpaBJICHHBIC HA MOJIyYeHHE HOBBIX 3HAHUM
0 XUMHHU, HEOOXOoAWMBIE sl OOBSICHEHHUS
HaONIOaeMBIX ~ TPOLIECCOB M SIBJIICHHIA,
II03HABATEJIbHO, MHPOPMALIMOHHON U
YUTATENILCKOM  KYJIBTYPBI, B TOM 4YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM  padoThl €
y4eOHbIMU TEKCTaMH, CIPaBOYHOU
JUTEPATypOid, ITOCTYIMHBIMH TEXHUYECKHUMHU
cpeAcTBaMU HH(POPMAITMOHHBIX TEXHOJIOTHH;
UHTEpeC K OOY4YeHHI0O U  MO3HAHHUIO,

JF0003HATEILHOCTD, TOTOBHOCTbH "
CHOCOOHOCTD K caMo00pa3oBaHUIo,
IIPOEKTHOMN U HUCCIIETOBATEILCKON

NEATeTLHOCTH, K OCO3HAaHHOMY BBIOOPY

HaIlpaBJIEHHOCTH W YPOBHS OOy4YeHUs B

najgbHeNmeM

(dbopMHUpOBaHKE KYJIbTYPHI 3I0POBbSI:
OCO3HaAHHE IIEHHOCTHU JKU3HH,

OTBETCTBEHHOI'O  OTHOLIEHHS K  CBOEMY




310POBBIO, HEOO0XOUMOCTH COOJIOICHHUS
npaBwil 0€30MacHOCTH MpH OOpalleHuu C
XUMUYECKMMH  BEIIECTBAMH B OBITY H
peanbHOU KU3HU;

2.2

Oomas
XapaKTEPUCTUKA
XUMHYECKHAX
sneMmeHToB VIA-
rpynnsl. Cepa u
e€ coeTMHEHNA

2.3

Oobmas
XapaKTEPUCTHKA
XUMHAYECKHIX
aneMeHToB VA-
rpynmsl. A30T,
dochop u ux
COEIMHEHUS

2.4

OO6mas
XapaKkTEepUCTUKA
XUMHYECKHUX
anemeHToB IVA-
TPYIIIIBL.
Yraepon u
KPEMHHU U UX
COEIMHEHUS

IPaKJIAHCKOE BOCIUTAHUE: MPEJCTABICHUE O
COLMAJIbHBIX HOpMax i npaBuiIax
MEXKJIMYHOCTHBIX OTHOIICHUN B KOJUICKTHBE,
KOMMYHHKATHUBHOM KOMITETEHTHOCTH B
0OIIIECTBEHHO MOJIE3HOH,
y4eOHO-UCCIIeI0BATENLCKOM, TBOPYECKON U
JIPYTUX BHUJAX JESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOM COBMECTHOH J€ATEIbHOCTH
IIPY BHITIOJTHEHUH Y4€OHBIX, MO3HABATEIbHBIX

3ajad, BBINIOJIHEHUH XUMHAYECKHX
AKCIIEPUMEHTOB
LIECHHOCTH HAy4YHOI'O MO3HAHUA:

MHUPOBO33PDEHUYECKUE  TPEACTABIECHUA O
BEUIECTBE W XHMMHYECKOM  peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTAaBISIOLIUE OCHOBY
JUIsl IOHUMaHUS CyITHOCTH Hay4YHON KapTHHbI
MHUpa, M03HABaTEJbHbIE MOTHBBI,
HaIpaBJICHHbIE HA MOJIyY€HUE HOBBIX 3HAHHM
[0 XHMHH, HEOOXoJIuMble I OOBSICHEHUS
HaOJI0aeMbIX  TMPOLECCOB U SIBJICHUH,
ITO3HABATEJIBHOM, nHGOpPMaMOHHON "
YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB ~ CaMOCTOSITEIbHOM  paboThl €
y4eOHBIMU TEKCTaMH, CIIPaBOYHOMU
JUTEPaTypoi, OCTYHNHBIMU TEXHUYECKUMU

Kommnaext OI'D
(peaKTHBBI) bubnuoreka
LHOK
https://m.edso
0.ru/7f41a636
ITudposas
1abopaTopus 10
bubanoreka
XMMHUU (J1aT4YUK
DIEKTPOMPOBOJIHOCTH) thtO f'llm edso
Kommext OI'D 0.ru/7f41a636
(peakTuBbI)
Kommnexkr OI'D
(peaxkTuBbI)

bubaunoreka
HOK

https://m.edso
0.ru/7f41a636
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CpeAcTBaMU HH(POPMAITMOHHBIX TEXHOJIOTUH;
UHTEpeC K OOY4YEeHHI0O U  IO3HAHHUIO,

JIF0003HATEILHOCTD, TOTOBHOCTD u
CIIOCOOHOCTH K caMm000pa30BaHHUIo,
MIPOEKTHOMN u HCCIIEI0BATEIbCKOM

NEeSITeIbHOCTH, K OCO3HAHHOMY  BBIOODY
HANpaBICHHOCTH W YPOBHSI OOY4YEeHHUS B

JlalbHENIIEM

dopmupoBanue KYJIbTYPBI 3JI0POBbSL:
OCO3HAaHUE LEHHOCTH JKU3HH, OTBETCTBEHHOT'O
OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
HE00X0IMMOCTH COOITIOICHHS MIPaBUI
0e30macHOCTH npu oOpamieHnn c

XUMHUYECKUMU BeIIeCTBAaMH B OBITY H
peaabHOU KU3HU,

Hroro no paszneny 25
Pasnen 3. MeTasuibl 1 UX COeIMHEHHUS
O6me rpakJlanckoe BocmuTanue: mnpencrabienue o Kommiekt OI'D bubnuoteka
. COILIMANTBHBIX HOpMax u MpaBUIIax CaKTHBBI OK
3.1 CBOICTBa 4 p . p (p ) 1
MEXJIUYHOCTHBIX OTHOIIEHUHN B KOJJICKTHUBE, https://m.edso
METaJUIOB .
KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B 0.ru/7f41a636
0OLIECTBEHHO NOJIE3HOH,  Kommrekt OI'D
y4eOHO-UCCIIE0BATENBCKOM, TBOPYECKOM U (peaxkTuBbI)
. JIPYTHX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K bubnnoreka
Baueitume pEZ 000pa3Hoi  Co i Horbposa OK
H HOM COBMECTHOH JESATEeIHbHOCTH
3.2 METAJLIBE HIX 16 TIPH BBITIOJTHEHUH YYE€OHBIX, TO3HABATEIHHBIX 7aboparopis 1o .
S — p ya ) XUMHH (ZaTYAK https://m.edso
3aj1ad, BBIITOJITHEHUH XUMHYECKUX 0.ru/7f41a636
3JEKTPOMPOBOAHOCTH, =~ ——
AKCIIEPUMEHTOB
JATYUK TEMIIEPaTypPhl)
[EHHOCTHU HAy4YHOTO MO3HAHUS:
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MHUPOBO33PEHUYECKHUE  TPEACTABICHUS O
BEIIECTBE W XHMHYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH W COCTaBISIONIUE OCHOBY
JUTSI TOHUMAHUS CYyITHOCTH HAYYHOUH KapTHHBI
MUpa, MI03HABATEIIbHBIC MOTUBHI,
HaIpaBJICHHbIC HA IMMOJIyYCHHE HOBBIX 3HAHUIA
10 XHMHH, HEOOXOAMMBIC JUISI OOBSCHCHUS
HAOJIFOJTaeMBIX ~ TIPOIECCOB U SIBJICHUH,
MI03HABATEJIBHOM, WHPOPMALIMOHHON U
YUTATEILCKOM KYJIBTYPbl, B TOM 4YHCIC
HaBBIKOB  CAMOCTOSITEIbHOM  pabOTBI  C
y4eOHBIMH TEKCTaMH, CIIPaBOYHOU
JUTEPATypOi, JTOCTYIHBIMA TEXHUYCCKHUMHU
cpeAcTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHH;
UHTEpeC K OOY4YeHHI0O U  MO3HAHHUIO,

JF0003HATEIBLHOCTD, TOTOBHOCTE 31
CIIOCOOHOCTh K caMo00pa30BaHUIO,
MPOEKTHOMN " HCCIIEIOBATEIIbCKOM

NeSITeIbHOCTH, K OCO3HAaHHOMY  BBIOODY
HalpaBI€HHOCTH W YPOBHSI OOYy4YeHUS B
JanbpHeHIeM

¢dbopmupoBaHue KYJIBTYpbI 3JI0OpOBBSI:
OCO3HAHHE LIEHHOCTHU U3HHU, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3JI0pOBBIO,
HE00X0IMMOCTH COOJIIOICHUS MIPaBUI
0e3omacHoOCTH npu oOpalieHuu c
XUMHYECKMMH  BELIECTBAMH B OBITY H
peanbHOU KU3HU;

TPYZOBOE BOCIIUTaHHE! UHTEpPEC K
NPaKTUYECKOMY M3Y4YeHHIO0 Tpodeccuii u




TpyZa pasInYHOTO PoJia, YyBaXKECHUE K TPYAY H
pe3ylbTaTaM TPYAOBOIl JEATeIbHOCTH, B TOM
Yuclie Ha OCHOBE NPHUMEHEHHUS MPEIMETHBIX
3HAaHMA TI0 XHMHH, OCO3HAaHHBIM BBIOOD
WH/IMBUYAJIbHOM TPAeKTOPHH TMPOJODKEHUS
oOpa3oBaHusi ¢  y4€TOM  JIMYHOCTHBIX
MHTEPECOB M  CIHOCOOHOCTM K  XUMHH,
OOIIECTBEHHBIX MHTEPECOB M NMOTPEOHOCTEH,
YCIEITHOW TPOECCHOHATBFHON IEATEITBHOCTH
U pa3BUTUS  HEOOXOJUMBIX  YMEHHIA,
rOTOBHOCTh a/1IalITUPOBATHCS B
npodeccuoHaIbHOM cpere;

Htoro no pazneny 20
Pa3nen 4. Xumus u okpyxaomasi cpeaa
JKOJIOTHYECKOE BOCIHMTAHUE: HKOJOIMYECKH
1enecoo0pa3Hoe OTHOIICHHE K MPUPOJE Kak
UCTOYHUKY JKM3HM Ha 3emile, OCHOBE €€
CYIIECTBOBAHMS,  IOHUMAaHWE  I[IEHHOCTH
310poBoro W 0Oe3omacHOro oOpas3a KU3HH,
BemecTsa 1 OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY Euorexa
MaTepHaHI B bu3MYECKOMY H TICHXHUYECKOMY 30POBBIO, 10K
4.1 3 OCO3HAHWE IIEHHOCTH COOJIIOJICHUS TIPABUI
AT Oe30macHOro TMOBEAEHUS Mpu padbore ¢ fttps://m.edso
YyeJloBeKa 0.ru/7f41a636

BEIIECTBAMM, a TaKXke B  CHTyalMsiXx,
YIPOXKAIOLIUX 3J0POBBIO U JKHU3HU JIIOJIEH;
CIIOCOOHOCTH  NPUMEHSATh  3HAHUS,
moJIiyda€MbIC IIPpU HMU3YYCHHU XHUMHUH, IJIA
pelIeHns 3a/1a4, CBSA3aHHBIX C OKpYXarolei
IPUPOIHON Cpesloif, I MOBBIILICHHUS YPOBHS
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JKOJIOTUYECKOU KYJIBbTYpBI, OCO3HAaHUA
rIo0aJIbHOTO  XapakTepa  SKOJIOTMYECKHX
npo0JeM U MyTed UX peleHus MoCpeACcTBOM
METOAOB XHUMHHU, 3KOJIOTHYCCKOI'O
MbIIIJICHUSA, YMCHUA PYKOBOJACTBOBATLCA UM B
[IO3HABAaTECJIIBHOM,  KOMMYHUKATHBHOM  H
COLIMAJILHON ITPAKTHKE.

Htoro no pazneny 3
bubanoreka
PesepBHOE Bpems 3 [HOK
https://m.edso
0.ru/7f41a636
OBIIEE
KOJIMYECTBO 68
YACOB I10

[NPOTPAMME
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Onucanue MaTepuaJbHO-TeXHHYecKOH ©0a3bl HeHTpa «Touka pocTa», UCNMOJL3YEMOro IJIsl pean3anuu
o0pa3oBaTe/IbHBIX IPOrPaMM B PAMKAX NPeNnoAaBaHUsl XUMUH

MartepuanpHo-TexHU4YecKass 0a3a neHTpa «Touka pocTa» BKIIOYAaeT B ce0s COBpEMEHHBIE M KIIACCHYECKHE
npudopsl. [lociaenHue npouu MHOTOJIETHIOK allpoOaliio B IIKOJIE U MOJYyYNIN IpU3HaHUe Y yuutene xumun. K Hum
OTHOCSITCS: HpUOOp i1 JEMOHCTpAIMM 3aBUCUMOCTH CKOPOCTH pEakUUu OT pa3iNYHbIX (PAKTOpOB, ammapar Ijs
IPOBEJCHUSI XMUMMUYECKUX PEAKIHUM, MpUOOp IJii OMNBITOB C 3JEKTPUUECKUM TOKOM, IpUOOp sl M3y4eHHUs cocTaBa
BO3/lyXa M MHOTHME ApyrHe. YUHMThIBAas MPAKTUYECKUN OMNBIT MPUMEHEHUs TaHHOI'0 00OpYHOBAHMS HA YPOKAX XUMUHU,
MBI J1aJJUM JIMIIb KpaTKoe onucaHue npuOopoB. OCHOBHOM aKLEHT CAEIaeM Ha ONUCaHUU LU(POBBIX Ja0OpaTOpUl U UX
BO3MOYHOCTSIX.

[Hudpoas (kommnbroTepHas) jadoparopust (LIJI), mporpamMmHo-anmapaTHbI KOMILIEKC,

JaTYMKOBasg CHCTEMa — KOMIUIEKT Yy4eOHOro o0OpyIoBaHMs, BKJIIOYAIOIMIMA HM3MEPUTEIbHBIN OJIOK, UHTEpdEiic
KOTOPOTO TMO3BOJISIET O00€CNeUnBaTh CBSI3b C IEPCOHAIBHBIM KOMIBIOTEPOM, M HAa0Op NAaTYMKOB PErHMCTPUPYIOIIMX
3HAYEHUS PA3IMYHBIX (PU3HUUECKUX BEJIUYUH.

Jamuux memnepamypvl niamuHoswiii — TPOCTON M HAAEKHBIA JAaTUYMK, IPEJHA3HAYEH I U3MEPEHUs TEMIIEpaTyphl B
BOJHBIX PACTBOPaxX M B ra3oBbIX cpeaax. Mmeer pasnuunslid auana3oH usmepeHuid or —40 go +180 C. Texnuueckue
XapaKTEepUCTUKU JAaTYMKa YKa3aHbl B MHCTPYKLUH 10 SKCIUTYaTALUH.

Jamuux onmuueckou naomuocmu (KOJOPUMETP) — MpeIHA3HAUEH JJIsl U3MEPEHUsI ONTHYECKON MIIOTHOCTUA OKPAIIEHHBIX
pactBopoB. Mcnonb3yercss npu u3ydeHuu TeM «PacTBopbl», «CKOpOCTh XUMHYECKUX  peakIui», OmNpeaesICHUH
KOHIICHTpAIu1



OKpAaIlICHHbIX MOHOB WJM COCAWHEHUMW. B  KOMIUIEKT BXOIAT JAaT4YAKA C  Pa3IMYHOM  JUIMHOM  BOJIH
MOJTYTIPOBOHUKOBBIX UICTOUHHKOB cBeTa: 465 u 525 HM. OO0BEM KIOBEThI COCTaBISIET 4 MJI, JJIMHA ONTHYECKOTO MYTH
— Bemrectna 10 mM.

Jlamuux pH npenHa3sHaueH a1 U3MEpeHMsl BojopojaHoro mokazarens (pH). B Hacrosmiee Bpems B LIKOIY
NOCTYNalOT KOMOMHMpPOBAHHBIE JATYMKHM, COBMEIIAIOUIME B Ce0€ CTEKJIIHHBIM 3JIEKTPOJ C JIEKTPOJIOM CpPABHEHMS,
4yTO JienaeT pabdoTy MO HM3MEPEHHIO0 BOJOPOJIHOrO Iokazarens Ooiee koMdopTHOM. [mamazoHn usMmepenuit pH ot
0—14. Hcnons3yerca s HM3MEpPEHHs] BOJOPOJHOIO MOKAa3aTels BOJHBIX PACTBOPOB B PA3JIMUHBIX MCCIEAOBAHUAX
00BEKTOB OKPYKAIOLIEH CPEIbI.

Hamuux a1exmponposoonocmu TpeHA3HAYEH I U3MEPEHHS YIEIbHOM 3JIEKTPOMPOBOIHOCTH KUIKOCTEH, B TOM
YuCli€ W BOJHBIX PACTBOPOB BemiecTB. [IpumeHseTcs npu H3YyYEHUM TEOPUU DJICKTPOJIUTHUYECKON HUCCOLMAIINH,
XapaKTePUCTHUK BOJHBIX PACTBOPOB.

[Ipy mnpaBWIBHOM S3KCIUTyaTallUd MpUOOpa JIEMOHCTpalMsl CTaHOBHUTCS YyAOoOHONM u Oe3omacHod. Ha mposenenue
OMBITOB TPATUTCS OKOJO 3—6 MUH. XOpolllasi BU3yalbHOCTh SIBISIETCS IPEUMYLIECTBOM 3TOro npubopa. Tak kak mnpu
JEMOHCTPALlMM  OJHOBPEMEHHO MPOXOJAT HECKOJIbKO pEeaKIuil, Ba)XXHO NPABWJIBHO OPraHM30BaTh HAOIIOJIEHUSA
yYallMMHUCS 3a MPOTEKAIMMH npolneccamu. Llenecoobpa3Ho 3amucaTh Ha JOCKE Ha3BaHUS WM (POPMYJIBI PEAreHTOB,
HaxOJAIIMXCS B IOIVIOTUTENBHBIX CKIIIHKax. [0 OKOHYaHMM OmbITa HY)KHO CPaBHUTb MCXOJHBIE PAaCTBOPBI BELIECTB U
pesynbrarel ux mnpeBpamieHuii. AIIXP moxxHO mpuMeHsATh Ha pa3HBIX dTanax OOy4YeHUS — TIPU H3YYEHHH HOBOTO
MaTepuasa, IOBTOPEHUHU U 3aKpeIyieHuH, OOOOLIEHHMM M CUCTeMaTH3allMM 3HaHuM ydammxcd. B 3aBucumoctu ot
npoduiis  oO0yyaeMbIX, LEJed ypoKa, YpOBHS 3HAHUS YYAIIMXCS BO3MOKHBI Ppa3IMYHbIE BapUaHTbl MOCTAHOBKHU
JKCIIEpUMEHTa U BBIOOpa pearupyrommx BemiecTB. OJHAKO TpU U3YYEHUHM CBOWCTB BEIIECTB HE  CIEIYET
OTPaHWYMBATBCA TOJBKO SKCIEPUMEHTOM C HcnoJib3oBaHuem AIIXP. MHorue auaakTUYecKHe LeId MOTYT ObITh
JOCTUTHYTBI TOJIBKO IEMOHCTpPAILIMEN OMBITOB B TPAAUIIMOHHON (hopMme.



[TpuGop A HeMOHCTpAIUM 3aBUCHMOCTH CKOPOCTH XMMHUYECKHX PEAKIHMil OT Pa3lIMYHBIX (PAKTOPOB MCHOIB3YIOT MPHU
U3y4eHUU TeMbl «CKOPOCTh XUMUYECKOM peakum» U TEIJIOBOrO 3PQPEeKTa XUMUYECKUX PEaKIIHM.

[TpubGop naéT BO3MOXKHOCTH SKCIIEPHUMEHTAIHHO HCCIEAOBATH BIUSHUE HA CKOPOCTh XMMHUECKUX PEAKIIHI CIIeTYIOMNX
(bakTOpOB: MPUPOJBI PEATUPYIONIMX BELIECTB, KOHIIEHTPALIUU PEATMPYIOIIMX BEIIECTB, IUIOMIAJAN TPAHULIbI pa3zena ¢a3
B T'€TEPOTCHHBIX CUCTEMax (MOBEPXHOCTH CONPUKOCHOBEHUS MEXKIY pearupyrolldMU BEUIECTBAMHU), TEMIIEPATYypHI,
KaTaau3aTopa, HHTruouTopa.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

8 KJIACC: Pymsutuc I'. E. Xummsa. 8 kmacc : yueOH. mns oOmieoOpasosar.
opranuzammii / I'. E. Pymsutuc, ®@. I'. ®enpaman. — 4-e uzn. — M.: [Ipocemenue, 2016. —
207 c. : un

9 KJIACC: Pymutuc I'. E. Xummsa. 9 kimacc : yueOH. miis oOmieoOpas3oBar.
opranuzammii / I'. E. Pymsutuc, ®@. I'. ®enpaman. — 2-e u3n. — M.: IIpocemenue, 2016. —
208 c. : un

tabnuiel: [lepuonnueckas cucremMa xumudeckux siaemeHToB J[. M. Menneneera,
Ta0JIUIa PACTBOPUMOCTH, SJIEKTPOXUMHUYECCKUHN Psi/l HATPSDKEHUSI METAJIIIOB

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
Peanuzanusa-tpedoannii-®I'OC-ocHOBHOr0-00111€T0-00pa3oBaHus.-Meroanueckoe-
nocooue-ist-yautens. pdf
8 KJUIACC: Paneuxuit A.M. Xumuda. Jumaktuueckuid martepuan. 8-9 kiaccel :
nocobue ans yuutenei obmeobpazoBat. yupexaeHuit / A. M. Papeukwuii. — 3-e u3g. — M.:
[Ipocemenue, 2011. — 127 c.
['a6pyceBa H.. Terpaap st 1aOOpaTOpHBIX OMBITOB M MPAKTUYECKUX paboOT 1o
xumun. 8 kiracc / H. U. T'abpycesa. — M.: [Ipocsemenue, 2018. — 65 c.
INabpyceBa H.M. Terpamp mna 1abopaTOpPHBIX OMBITOB M MPAKTUYECKUX PAOOT IO
xumun. 8 kinacc / H. U. T'abpycesa. — M.: I[Ipocsemenue, 2018. — 65 c.
I'apa H.H. Xumus: ypoku B 8 knacce: nocobue s yunurtens / H. H. I'apa. — 2-e u3n.,
nepepad. — M.: [Ipocsemenue, 2014. — 127 c.
9 KJTACC: Xumus. 9 kiacc: noypoussle miansl no yueoHuky [.E. Pymsuruca. @.I.
®enpamana / aBT.-cocT. M. B. KnsizeBa. — Bonrorpan: Yuurens, 2014. — 319 c.
I'apa H.H. Xumus: ypoku B 9 knacce: nocobue mis yuurtens / H. H. I'apa. — 2-e u3n.,
nepepab. — M.: [Ipocsemienue, 2015. — 128 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. BuACO(parMeHTHI U MPE3CHTAINH.

2. https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/



