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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaTbHOl pabodeil TporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl Y4eOHOTo peaMeTa « XUMHUSH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1Mo XuMuU Ha€T TPEACTABICHHE O LENAX, OOIIeHd CTpaTeruu
OoOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMHU Y4eOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE COJIepKaHHUE,
NnpeayCcMaTpPUBAET pacCIpeelieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazmeraM M TeMaM NpPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJIWYECTBEHHBIC U
KaueCTBEHHBIE XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEA0OBAaTEILHOCTh  W3YUYCHHMS] XHMHUU C Y4€TOM  MEXMOPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKH Yy4eOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpEeaeNseT BO3MOXKHOCTH IpeaMera  JyIs
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a Takke TPEOOBAHUM K
pe3ynbTaTaMm 0O0y4eHHsS XMMUU Ha YPOBHE 1€l N3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4YeOHO-IO3HABATEILHOM JEATEIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHWE XUMHHU CJIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEepUaILHOM €IUHCTBE MHPA, BAKHYIO
pOJib UTPAOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U KOJOTUYECKON O€30MacCHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYPbl JUYHOCTH, €€ 0011eH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW  JIeSTEIbHOCTH,
HKCHEPUMEHTAIbHBIX M HCCJIEIOBATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TENHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsI1a HA €UHCTBO MPUPObI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPAaMOTHOCTH O0YYaIOIIUXCS,;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HbIM 3HAHMSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
COJIep)KaHMUsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISETCS  NEeJaroruyecku
aJlalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTpaMMbI IO XUMHUH Cc(POpMUpOBaHAa Ha OCHOBE
CUCTEMHOIr0 moaxoja k €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIMITY
MOCJICIOBATENILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
pPa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnyeckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON NHCCOLMALMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINONHSAS (GYHKUUU OOBICHEHHS M IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO0 MPUMEHEHUSI U TOJy4YCHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XMMHUYECKOW COCTABIIAIOIIECH HAYYHON KapTUHBI MUpPA B JIOTHKE
e€¢ CHCTeMHOW NPHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMA W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyKalomui MUpy,
«buonorus. 57 knacce» u «duszuka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JEATeIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKHX
3HAHUN — BaKHEUIHX (paKTOB, IMOHSATHMA, 3aKOHOB M TEOPETUUCCKHUX TOJIOKESHHM,
JIOCTYIIHBIX 00OOIICHHIT MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS TP HW3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMHUPOBAHUHM U PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUH B YueOHO-NIO3HABATEIbHOM U y4eOHO-HMCCIIEI0BaTENbCKON
NESTEIbHOCTH, OCBOCHMM MpaBW 0OE€30MacHOrO OOpallleHHs C BEIIeCTBAMHU B
MOBCEIHECBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE
3HaYEHUE NPUOOPENH TaKUE LU, KaK:

— (¢$opMHUpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELICHUH,
CIOCOOHO# aTanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuoOLIeHUEe
oOy4Jarommxcs K CaMOCTOSATENbHOM IO3HABATEIBHON JEATENbHOCTH, HAYUYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCIOBHM, CTOCOOCTBYIONIMX MPUOOPETEHUIO 00YyUaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE JIJIst
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSACHATb W OLICHUBATh SIBJICHUS
OKpPY’KaIOILIEr0 MHpA, UCHOJIb3Ysl 3HAHUA U ONBIT, MOJYYEHHBIE NMPU H3YUYEHUU
XUMHH, TPUMEHATh UX TpPU PEHICHHH MpoOJiieM B TMOBCEIHEBHON JKHU3HM U
TPYIOBOM EATENbHOCTH;

— (QopmupoBaHue y O0OyyaromMxcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHMM I8 BBIPAOOTKH 3KOJIOTHYECKH
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B UEIIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOLIEN IPUPOJIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHsS  OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOdUIIss M HANPABIEHHOCTH JAJbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX I M3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kimacce — 68 yacos (2
gaca B HeJIen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHTENbHAasE aTOMHas Macca.
OTHocuTENnbHAsT MOJIEKYJIsIpHAast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M YHCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérter mo dopmynam
XUMHUYECKUX COCTUHEHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKHe ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEAKIUN (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiamMu paboThl B JTaOOpaTOpUu M
npuéMaMu o0paileHus ¢ JIabopaTOpHbIM 00OPYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3uYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HaOII0JACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOJAbI) U XUMUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSIBIICHUI, HAOII0IeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHWUS XMMHUUYECKHX peaklHil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE THUIPOKCUJIA
meau (11) mpu HarpeBaHuu, B3anMOACHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3y4YEHHUE CIOCOOOB pPa3felIeHUs] CMECEil: ¢ MOMOIIBIO MarHuTa, (PUIbTpOBaHUE,
BbINIapUBaHUE, AUCTHILIIALMUSA, XpoMaTorpadus, NpoBEJeHUE OUYUCTKH MOBAPEHHON
COJIu, HAONIOJIEHWE W  ONHWCaHUE  pPe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICNIE MOJIEKYII
(ILIapOCTEPHKHEBBIX).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMEHT U mpocToe
BelecTBO. HaxoxaeHnue kuciopona B Tpupoje, (U3MYECKUE W XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenne kuciopoga. CrocoObl



MOJIy4YEeHUs] KHCIIOpoJa B Ja0OpaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IaA.

TernoBod »h(dEeKT XUMHUUYECKOW peaklid, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- W SHJOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE MapHUKOBOTro 3 (ekTa, pa3pyiieHne 030HOBOTO CIIOS.

Bomopon — asnemeHT m mpocrtoe BemectBo. Haxoxknenue Bogopoma B
npupojie, (GU3MYECKME U XUMHUUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnotsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEIECTB B BOJIE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yenoBeka. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HEHUE NpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coenuuenuit. Oxcunbl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosieoOpasyromme. HomeHkmarypa okcuaoB. Du3MUECKHE W XHUMHUYECKUE
CBOMCTBA OKCUJIOB. [loyueHue okCuaoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHOBaHUA. HoMeHkiatypa ocHOBaHUW. PU3NUECKUE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Comu. Homenknartypa coneil. @U3MYECKUE U XUMHYECKHE CBOWCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE U U3YUYCHUE CBOMCTB KHUCIOPOJa, HAOJIIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpallleHus] TopeHus (Mo)Kapa), O3HAKOMJICHME C O0Opa3lnaMHu OKCUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (ropeHue), B3auMojciicTBre Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAacCCOBOM J10JIe PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIIaMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJIb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3OB HEOPraHWYECKUX BEUIECTB PAa3IUYHBIX KJACCOB,
HaOII0JICHHEe U3MEHEHUs OKPACKUW MHJIMKATOPOB B PACTBOPAX KUCIOT W LIEIOYEH,
uzydeHue B3aumojeiicTBus okcunaa menu (1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa APYTUM K3 PACTBOPa COJIA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33/ad N0 TeMe «BaxHeWlne Kiacchl HEOPraHuYECKUX
COCTMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUuu

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUAPOKCHUJBIL.

[lepnognueckuii 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonnas W JUIMHHONEpHOAHas  (oOpMbI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. MenneneeBa. [lepuoibl
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepunonnueckoir cucrtemsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHAYECKOIO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIlaM U MEPUOIaAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IPaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAas CBSI3b.

Crenenb  okuciieHus.  OKHUCIHUTENbHO--BOCCTAHOBHUTEIBHBIC  PEAKIUH.
[Iporiecchl okucneHus U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BEIIECTB METAUIOB W HEMETaJUIOB, B3aUMOJCHCTBUE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiiu pa3ioKeHUs, COCTUHEHUSA).

Meoscnpedmemmnuie céasu



Peanmusanysa MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBJISICTCS 4Yepe3 HCIOJIb30BAHUE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIE MTOHATHS: HAyYHBIM (haKT, TUIoTes3a, TEopus,
3aKOH, aHallu3, CHHTE3, Kilaccu(dukanus, MepUOJINIHOCTh, HAOII0IEHNE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: wmarepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3UUYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIBHI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KalMs, KaJlbLHUI U HUX
COCIMHEHUI B COOTBETCTBUM C TOJIOKEHHUEM »JJIeMEHTOB B Ilepmommueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
pPELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys u HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMAYeCKUX peakiuii Mo pa3IuyHbIM MpU3HaKaM (110 YHCITY
W COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIESCTB, IO TEIIOBOMY 3(DQeKTy, Mo
M3MEHEHUIO CTENEHEW OKMCIICHUSI XUMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusiX. [loHsTHEe 0 rOMOTe€HHBIX U TeTepPOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M IOJOKEHHE XHUMHUYECKOIO
paBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE  pEaKlUM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBnenue YpaBHEHUI



OKHCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIM €  MCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, aHnoHbl. MeXxaHU3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMHU4ecKkoi cBsi3u. CteneHp Auccounanuu. CHUIIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakimuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHMW W COJIGM B CBETE MPEACTABICHUNA 00 3IEKTPOIUTHYECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIIIECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKkiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJHOCTH
pPacTBOPOB BEIIECTB, IMpPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIEH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHANIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHWs]  PEaKlMid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropeHue, peakiMu pasyioKeHHs, COCTUHEHNUs), PACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIUMHA HA HOHBI, pELICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTaibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHWMHWYECKME CBOWCTBA HAa MOpPUMEpPE  XJopa
(B3aMMOJEICTBHE C METaJUlaMHM, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMEHEHHe. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeHIIne XJIOpUIbl U HX
HAax0KJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHune u (uU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/A U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepel. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEpbl KAK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3NYECKHMe W XUMUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENA Kjacca KHCIOT W chenuduyeckne). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUsI CEpHOM KHUCIOTHI.
[Ipumenenue cepHor KACIOTHL. CONMM CEpHON KUCIIOTHI, KAYECTBEHHAs PEAKLIMs Ha



cyibdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHH B mpupojae. XUMHUYECKOE
3arpsiI3HEHUE OKPYIXKAIOIIEH Cpeabl COECIMHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[H,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPOJE,
(du3nueckue 1 XuMHYeCKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3nYecKre u XMMUYECKHUE CBOMCTBA, OJydYeHHe U npuMeHeHue. Conu aMMOHus,
uX Qu3n4YecKknue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHMCOTa, €€ MojdyuyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arps3HeHUE OKPYIKAIOIICH CPeIbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JNOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponueie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBOMCTRA,
nonyudenue. Mcnonb3oBanne GpochaToB B KaueCTBE MUHEPATBHBIX YI00PCHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  aJuIOTPOITHBIE
MOAU(UKAIIMK, PACIPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriaepoaa B npupojie. OKCuabl yriepojaa, ux
¢u3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha >KUBbIE OpPraHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHE MpOOJEMBbI, CBSI3aHHBIE C OKCHIAOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KJIMMAaTa, IMapHUKOBBIN
b dexT. YronbHas KACI0Ta U €€ CONM, UX (PU3MUECKUE U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHasl KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HEPTH),
OPOAYKThl WX mepepaboTku (OEH3WH), UX POJib B OBITY M MPOMBILUIEHHOCTH.
[TonsiTve 0 OMOMOTHYECKU BaXKHBIX BEIIECTBAX: KMpax, OeiKax, yriieBojax — U X
poinu B OKM3HM 4YeJOBEKa. MaTepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCTUHEHHUI.

KpeMHuuii, ero ¢usnueckue ¢ XHUMHYECKHE CBOMCTBA, IOJyYEHUE U
npuMmenenne. CoenuHeHHs KpeMHuUs B mnpupoge. OOmue mnpeacTtaBieHus 00
okcuse kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiiembl 6€30MaCHOr0 MCIOIb30BaAHUS
CTPOMUTEIBbHBIX MATEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuui IKChepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUYECKHUE CBOMCTBA
rajoreHOB M HUX COEIMHEHHUI (BO3MOXXHO UCIIOJb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilaMu ceppl H €€  COeQUHEHUSIMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHWE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKinu Ha cybdar-
WOH W HaOJIOJIeHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (pochar-uoH U u3ydeHne MpUu3HaAKOB
UX TIPOTEKAHUSI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOYXHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHHEe, COOMpAHUE, PACMIO3HABAHUE U U3YyUYEHUE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBE/ICHNE KaYeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a1a4 o TeMe « BaxxHenme HeMeTalIbl U UX COSTUHEHUS.

MeTasuiibl 4 UX COeTUHEHMSI

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ssemeHtos [ .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTaJuioB. MeTaminueckas CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  PEMIETKA.  JJNEKTPOXUMUYECKUH  pAl
HaIpsbKeHU MeTamuioB. Ou3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOIue
CHOCOOBI TIONIy4eHUsT MeTayuioB. [loHATHE O KOPpPO3WM METAJLIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U



TUJIPOKCUABl HATpusi W Kanud. lIpuMeHeHHe WIENOYHBIX METAUIOB M HUX
COEIUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUIl MAarHUA W KaJbLMK: TMOJIOKEHUE B
[Tepuognueckon cucreMe xumuueckux 3neMeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. PU3nyecKkrne U XMMUYECKUE CBOMCTBA MarHus
W Kanblius. BaxkuHelmue coequHeHHs KalublUs (OKCHUJl, THUAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUN: TIonoxkeHue B Ileproandeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpOEHHE aToma, HaxXxOXICHHE B mpupoge. dusznueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHHSL.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxOXxJIcHUE B mpupoaec. Duznmyeckue u
XUMUYECKHE CBOMCTBA kee3a. OKCUIbl, TUAPOKCUIBI U con xkenesa (1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METANIOB M CIUIABOB, HUX (PU3HUYECKUMH
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3WU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbIIUS W HATpus C BOJOH (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJICOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4€CTBEHHBIX pEaKIMii HAa WOHBI: MarHus, KajbllUs, AJIIOMUHUS, IIMHKA, JKEJe3a
(I u xenesza (111), meau (1), HaOMIOACHME W ONKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
MJJaMEHH WOHaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxnenmme
METaJUIbl U KX COCMHECHUS».

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM >XKM3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoiib npu
XAMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawllel cpeabl (MpeaesibHas AOMyCTUMast
KOHIIeHTpatus BemiecTB, nainee — [1/1K). Poias xumuu B pernieHnn 3KoJI0rMIeCKUX
npooeMm.

Xumuyeckuii IKcnepumenm:

H3yueHre oOpasIioB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmubnie ceéazu



Peanmusanysa MeXnpeIMETHBIX CBSI3€M INpHU WM3YYEHHMM XMMHMM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO - HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCu(puKalus, M[epUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

duznka: marepusi, aTroM, OJIECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOIBI, PAJUOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKHI 3apsii, TPOBOJHUKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CriaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC
yAOOpEHMS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHHs JOCTUralTCs B X0J€ OOy4YeHHs XMMHUHU B €AUHCTBE Y4E€OHOU U
BOCTIMTATEIIHLHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JAYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEAEHHS M CHOCOOCTBYIOT IMpolleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3AINN 00YyYarOIIUXCSl.

JIn4HOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3WTHMBHBIX IIEHHOCTHBIX OpPHEHTAMN U
pacIIMpeHue OnbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY
W HAy4YHOMY HACJICIUI0, TIOHUMAHWs 3HAYCHUS XUMUYECKOW HAyKd B JKHU3HU
COBPEMEHHOTr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
NEPEIOBBIX JOCTMKEHUSX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JPYTUX  BHUAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATEIHHOCTH TIpU
BBITIOJITHCHUN YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JIJaHUU YICOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIPOIECCE OTOW Y4YeOHOW MEeATEIHHOCTH, TOTOBHOCTHU
OLICHWBAaTh CBOE TIOBEJEHUE W TOCTYNKH CBOUX TOBapHUINEd C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIECICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TIPE/ICTABIICHUS O BEIECTBE M XWMHUYECKOW DPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI TMPUPOJBI, B3aWMOCBS3SX YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENILHBIE MOTHUBHI, HAMIPABJICHHBIC HA MMOJTYYEHUE HOBBIX 3HAHWM 10
XUMHUH, HEOOXOJUMBIC NJi1 OOBSCHCHHS HAOJI0JIaeMbIX IPOIECCOB U SIBJICHUH,
MO03HABATEIILHON, WH()DOPMAITMOHHOW M YHUTATCIBCKOW KYJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHOU



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTU U YPOBHS OOyYECHHS B
JIaIbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOT0Jisl, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOr0 BOCIIATAHUS:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOXEHUE K TPYAYy W pe3yJibTaTaM TPYAOBOM NEITEIBHOCTH, B TOM 4YHCIIE Ha
OCHOBE TMPUMEHEHUS TPEAMETHBIX 3HAHWW TIO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHMBUAYAJIBHOU TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBHON NeITSIPHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3JOPOBOrO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEJCHUS MIPU padOTEe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOXKAIOIIMX 30POBBIO U KU3HHU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pEelIEHNS 3a/a4, CBSI3aHHBIX C OKPYKAIOIIEU MPUPOAHON CPEION, IS MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYypbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX TMPOOJEM M IMyTEeH UX PEIICHUs] MOCPEICTBOM METOJIOB XUMUH,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHpOBaHUS MHPOBO33PEHHS OOIICHAYYHBIE TOHATHS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAJIbHbIC YueOHbIE JCCTBUS (I103HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOMU
JIEATSIIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHU
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIOIb30BATh
MOHSATHUS JJIs1 OOBSCHEHUS OTJICTbHBIX (PAKTOB U SIBJICHHH, BBIOUpPATh OCHOBAHUS U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIEC CBS3U MEXIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, 110 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHSATh B TIpPOIlECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XUMH4YecKas ¢GopMmysia M YypaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJIT (POPMHPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUM;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJIbTar, (OPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIENOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE MPUMEHATh Pa3TUYHBIE METOJBl M 3allpOChl MPU MOUCKE W OTOOpE
uHGOpMAIlMU W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX MJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPeNeIEHHOIO THIIA, TPUOOPETEHHE OIbITa B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHUE KYJIbTYPOU aKTHBHOTO MCIOJIb30BAaHMUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMATIBHYIO (hOpMy mpeacTaBieHuss HHPOpPMAIH U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECIOXHBIMH CXEMaMH, JharpaMMaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE HCIIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipolecce Yy4eOHOHl u
UCCJIeI0BATENbCKON JEATENHHOCTU MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SiCTBA W TPAHCIOPTa HA COCTOSIHHE OKPY’KAIOLIeH MPUpPOIHON
Cpelbl.

KoMMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIE JelicTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIM) JIUCKYCCHH) TIO
CyliectBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHUSI  OPEJACTaBISITh  MOJYYEHHBbIE  PE3yJbTaThl  MO3HABATENbHOM
NESTEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpPHOTO OIbITa,
1abopaTopHOIl pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEeHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTEIbHOM M HUCCIIEOBATEIBCKON  JIEATENbHOCTH TPU  PEIICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITMIOJTHEHHOM pabOThI U JpyTHE).

Pery/isiTUBHBbIE YHHBepPCAJIbHbIE YUeOHbIE AelicTBHUS:

YyMEHUE CaMOCTOSTENbHO OMPENesITh ENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BEIOMpATh Hanbonee 3PPEeKTUBHBIE CIOCOOBI PEIICHUsT YUSOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM aITOPUTM  JEUCTBUKM MPU BBINOJHEHUU 33JaHUM C YUYETOM
NOJTyYEHHUs! HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBIICHHOW LU, YMEHUE
UCTIOJB30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIaraeMble B YCIOBUH 3aJaHUA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAay4YHBIE 3HAHUS, YMEHHUS U CIOCOOBI



nedcTBul, crnenuduueckue i OpeAMETHOM  obnactu  «XUMUS», BUJbI
JNEATENBHOCTH IO  TOJYYEHWI0 HOBOIO  3HaHWS, €ro  HHTEPIPETalNH,
peoOpa3oBaHUIO M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoH1y o0ydeHus B 8 kj1acce mpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAS U HEOJIHOPOHAs), BAaJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIAPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHEHMS, PEAKIHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKINu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TEIUIOBOM d(PdeKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAas CBsI3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas JOJISI BEIIECTBA
(IpolieHTHAsI KOHIICHTpAIUs) B pacTBOpPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpEIEATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpeiBaTh cmbicia Ilepuognueckoro 3akona J[. WM. Mennaeneesa:
JEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OOJNBIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHHUsS, KOTOPHhIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, o0Ilee YUCIO JIECKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTh OCHOBHbBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTU — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEMAaTHU3aIluIo0, KIacCH(pHUKAIHIO,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI M3YUYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX PpEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieioBaTh ~ IpaBWJiaM  [OJb30BaHUA  XMMHUYECKOM  TOCYyIOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PAacCTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIEM PacTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(;makmyc, peronpTaaenH, METHIIOPAHXK U JPYTHE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYeCKasi CBA3b, TEIIOBOU >PQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karaqu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE PpEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakiuu, MpeaeabHO JOoMyCcTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mambie u  OOdbIIEE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUU B
npeaenax MaJibIX MNEPUOJIOB U IIaBHBIX MOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W creuupuueckrue XUMHYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUM;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, ITOJTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKiuid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 1o dopmysie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHUS  XUMHYECKOW  TOCYIOM |
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUUM C HWHCTPYKUUSMU [0 BBITOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noau-, kKapoOonart-, ¢docdar-, cuiHMkar-, cyiabdar-, THAPOKCUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEATETLHOCTH — aHAJIH3
M CHHTE3, CpaBHEHHE, OOOOIIEHHe, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Il M3y4YEHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJsn4yecTBo yacos Buasi Obopyno
AeSITeIbHOCTH BaHUe
HaumenoBanue o0yuarmmuxcst ¢
Ne JaexkTpoHHbIe (L (pPOBbHIE)
/i pa3icjioB 1 TEM Beero KounTtposbHbie IIpakTu4yeckue 06PA30BATETBHBIE PECYPCBI ylleTOMu
NporpamMmMbl padoThI padoThbI padouei
NMPOrpamMMbl
BOCIIMTAHMS
Pa3znea 1. IlepBoHayanbHble XUMHYECKHE TIOHSTHSA
PackpsiBathb
CMBICII
M3y4aeMbIX
TOHATHH;
pacKpbIBaTh
pOJIb XUMHUU B
XUMHST — BaxKHas pupoae u
00J1acTh JKA3HU YeJI0BEKa,
11 CCTECTBO3HAHHUS U 5 2 bubnuorexa [IOK e€ CBs3b C
' PaKTHYECKOM https://m.edsoo.ru/7f41837c JAPYTUMH
NEeATEIbHOCTH HayKaMH;
YeJloBeKa pasnuyaTh
YUCTBIE
BEIlIECTBA U
cMecH;

OJIHOPOJIHBIE U
HEOJAHOPO/IHbBIE
CMecH;



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

pasnuyath
¢busnueckue u
XUMHYECKHE
SIBJICHUS;
OTIPE/ICTIATH
MIPU3HAKU
XUMHYECKHUX
peakuui u
YCIIOBUS UX
MPOTEKAHUS;
CJIeIOBATh
TIpaBUJIaM
TTOJIb30BAHUS
XUMHUYECKON
MOCyJ1I0M U
1a60paTOPHBIM
o0opynoBaHue, a
TaKKe
MpaBUJIaMU
oOparmeHus ¢
XUMHUYCCKHUMH
BEIICCTBAMH B
COOTBETCTBUH C
WHCTPYKUHUSIMU
IO BBITIOJIHEHUIO
MIPAKTHYECKHUX
pabort
MMO3HABATEIIbHAS,
nH(pOpMaLMOHHA
iU




1.2

BemectBa u
XUMUYECKUE PEaKLUU

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

YUTaTeIbCKas
KYJbTypa, B TOM
YHUCJIE HABBIKU
CaMOCTOSITENIEHO
i1 paboTHI C
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JUTEPaTypoOu,
JOCTYITHBIMU
TEXHUYECKUMHU
CpeacTBaMHu
MH(pOpPMaLIMOHH
BIX TEXHOJIOTHI

[TpumeHsTH Ha6op
€CTECTBCHHO — OI's3 o
Hay4YHBIC XAMHUA
METOJIBI

MO3HaHUA (B TOM
quclie
HaOII0IEHNE,
MOJIETTUPOBAHUE,
HKCHEPUMEHT) U
OCHOBHBIE
orepanuu
MBICIIUTEIbHOU
JEeSITeIbHOCTH
(cpaBHeHue,
KJ1accupuKaIms)
JUISL U3yUCHUS


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

BEIIECTB U
XUMHYECKHIX
peakuuii;
pasnu4arth
¢uznueckue u
XUMHUYCCKHE
SIBJICHUS,
OOBSACHATH UX
CYIIHOCTb C
TOYKH 3pEHUS
ATOMHO —
MOJICKYJISIPHOTO
YUCHUS;
COCTaBJISITh
(hopmyIb
OMHAPHBIX
BEIIIECTB 110
BaJICHTHOCTH H
OTIpE/ICTISATh
BaJICHTHOCTH 110
dhopmynam
BEIICCTB;
CIIOCOOHOCTh
MIPUMEHSITh
3HaHUA,
MoJIy4aeMble Tpu
W3YYCHHUH
XUMHH, JUTS
pelIeHus 3a1a4,
CBSI3aHHBIX C




OKpYy>Karomeun
IIPUPOIHOMN
cpenou,
MIOBBIIICHHS
YPOBHSI
JKOJIOTHUYECKOMN
KYJIBTYPBHI,
OCO3HaHMS
r100aJIBHOTO
XapakTepa
9KOJIOTHYECKUX
npobieM u
IIyTeN UX
peleHus
MOCPEJICTBOM
METOA0B XHMHUHU,
9KOJIOTHYECKOTO
MBIILICHUS,
yMEHUs
PYKOBOJACTBOBAT
bCSI IM B
MO3HABaTEILHO,
KOMMYHUKATHUBH
on u
COLIMAIbHOM
MpaKTHUKE.

Hroro no pazneny 20

Pasznen 2. Baxxneimue NMpEeaACTABUTEC/IN HECOPraHUYECKUX BEIIECTB

2.1 Boznyx. Kucnopon. 6 bubmuorexa [JOK PackpsiBath




ITousTHE 00 oKCUIax https://m.edsoo.ru/7f41837c CMBICTT
U3y4aeMbIX

TIOHSITUH U
MPUMEHSTH 3TH
TTOHSTHS TIPU
OTMCAaHUU
CBOMCTB
BEIIECTB U UX
MPEBpAILCHU;
XapaKTepu30BaT
b (ONHCHIBATH)
COCTaB BO3/TyXa,
¢busnveckue u
XUMHUYECKHE
CBOICTBa
KHCIIOpO/Ia,
CIIOCOOBI €T0
MOJTy4eHUS,
MIPUMEHEHUE U
3HAYCHUE B
MIpUpOJIC U
KU3HU
YeJI0BeKa;
CpaBHHBATh
peaxiumn
TOpPEHUS U
MEJIEHHOTO
OKUCIICHUS;
coOuparb
MPUOOPHI ISt



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

TIOJTYYCHUS
KHCIIOpO/Ia
(BeITECHEHHE
BOJIBI U
BO3/IyXa);
pacro3HaBaTh
OTIBITHBIM ITyTEM

2.2

Bonopona. ITonstue o
KHCJIOTaxX U COJISX

bub6manoreka IIOK
https://m.edsoo.ru/7f41837c

KHCJIOPOL.
PackpsiBath Habop
CMBICTT OI'D no
N3Y4aEeMBbIX XUMHH
HNOHATUH U

NPUMEHSTD ATH
MIOHATHS TIPU
OTMCAHUU
CBOICTB
BEIICCTB U UX
MPEBPAILCHUN;
XapaKTepU30BaT
b (OTIMCHIBATH)
¢buznyeckue u
XUMHYECKHE
CBOMCTBa
BOJIOpO/Ia,
CIOCOOBI €To
MTOJTyYCHUS,
NPUMEHECHUE U
3HAYCHUE B
pUpoze U
KU3HH


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

2.3

Bopna. Pacteopsl.
Ilonsatue 00
OCHOBAHUSIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

YEJI0BEKa;
HCII0JIb30BaTh
XUMUYECKYIO
CUMBOJIMKY IJIA
COCTaBJICHUS
hopmy
BEILECTB,
MOJIEKYJIIPHBIX
ypaBHEHUH
XUMUYECKHUX
peakuuii ¢
y4acTUEM
BOJIOPO/a;
IJIAHUPOBATh U
OCYLIECTBIISATh
Ha MPaKTHUKE
XUMUYECKUE
OKCIICPUMCHTHI.

PackpsiBath
CMBICTT
U3y4aeMbIX
NOHATUN U
MIPUMEHSTH 3TH
MIOHSTHS TIPU
ONMCAaHUU
CBOMCTB
BELICCTB U UX
IIPEBPALLICHU;
XapaKTepu30BaT
b pU3NUECKUE U


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

XUMUYECKHE
CBOMCTBA BOJIbI,
€€ poJIb KaKk
pacTBOpUTEIIS B
TIPUPOTHBIX
MPOLECCaXx;
COCTAaBJISITh
ypaBHEHUS
XUMUYECKHUX
peakuui ¢
y4acTHe BO/JIbI;
OOBSACHSTH
CYIIIHOCTh
JKOJIOTUYECKHUX
npo0Jem,
CBSI3aHHBIX C
3arpsi3HEHUEM
MIPUPOJHBIX BOJI,
CHOCOOBI
OYUCTKHU BOJIbI
OT IPUMECEH,
MEpBI 110 OXpaHe
BOJ OT
3arpsA3HCHU;
CIOCOOHOCTh
MIPUMEHATD
3HaHUS,
MOJTy4aeMble
IPU U3yUYCHUU
XUMUU, 1JIs




2.4

OCHOBHBIC KIIACCHI

HeOpI‘aHI/I‘-IGCKI/IX
COCTUHEHUI

11

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

penieHus 3a1ad4,
CBSI3aHHBIX C
OKpY KaroIleH
IIPUPOJHOU
cpenoi,
MOBBIIICHUS
YPOBHS
JKOJIOTUYECKOU
KYJBTYpHI,
OCO3HaHUA
r7100aJIbHOTO
Xapakrepa
JKOJIOTUYECKHUX
npobJeM u
IyTeN UX
pemenus
IIOCPEICTBOM
METOJ0B XUMHH.

Knaccudumupon
aTh U3y4aeMble
BEIIIECTBA IO
COCTaBy U
CBOMCTBaM;
COCTaBJISATh
(bopmybl
OKCHJIOB,
KHUCJIOT,
OCHOBaHMUM,
cojel u
Ha3BIBaTh U3 MO

Hab6op
OI'D mo
XUMHHU


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

MEKTyHapOIHOM
HOMEHKJIaTypE;
MIPOU3BOIUTH
BBIYHCJICHHS 110
YpaBHEHUSIM
XHUMHYECKHUX
peaKuii;
IJITAHUPOBATH U
OCYIIIECTBIIATh
Ha IIPAKTUKE
XAMUYCCKHEC
JKCIIEPUMEHTHI;
CIIOCOOHOCTH
MPUMEHSTH
3HAHUS,
MOJTy4aeMble
IpU U3yYECHUU
XHUMHH, IS
peuieHus 3aaad,
CBSI3aHHBIX C
OKpYy>Karoleun
IIPUPOJHOU
cpenoi,
TOBBILICHHUS
YPOBHSA
9KOJIOTUUECKOM
KYJIbTYPHI,
OCO3HAHMS
r100a7ILHOTO
Xapakrepa




JKOJIOTHYECKUX
npobuem u
IIyTeH UX
peuieHus
TOCPEICTBOM
METOJ0B XUMHUHU,
9KOJIOTHYECKOTO
MBIIIICHUS,
YMEHHUS
PYKOBOJICTBOBAT
bCS M B
MO3HaBaTEILHOMI
)
KOMMYHUKATHUBH
ol u
COLIMAIbHON
MIPaKTHUKE.

Hroro no pazneny

30

Pasnen 3. Ilepnoanueckuii 3axkon n [lepuoguyeckasi cucrema xumnueckux 31emMeHToB /. . MenneneeBa. CTpoeHne aToMoB.

Xumuuyeckas cBsizb. OKHCJIUTEILHO-BOCCTAHOBHUTEIbHbIE Pe€aknuu

3.1

[Tepuoanueckuit
3aKOH U
ITepuonnueckas

CUCTEMA XUMHUYCCKUX

anemeHToB /J[. U.
Mennene-eBa.
Crtpoenue atoma

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

PackpsiBathb
CMBICTT
MEPUOIUYECKOTO
3aKOHa;
yCTaHaBJIUBATh
CBSI3b MEXKIY
MTOJI0KECHUEM
3JIEMEHTA B
MEePUOINYECKOM



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

CUCTEME U
CTPOEHHUEM €T0
aToma (cocTaB U
3apsn sapa,
o01ee 9ucio
3JICKTPOHOB U
pacnpezeneHue
UX I0
3EKTPOHHBIM
CIIOsIM);
MPOTHO3UPOBATH
XapaxkTep
M3MECHEHUS
CBOMCTB
3JIEMEHTOB M UX
COCTUHEHUH 10
rpynmnam u
nepuoiam
[Iepuoanueckon
CHUCTEMBI;
TO3HaBaTeIbHAS,
MH(pOpMaIMOHHA
U
YUTaTeIbCKas
KyJIbTypa, B TOM
YHUCJI€ HABBIKU
CaMOCTOSITEJIbHO
11 paboTHI C
y4eOHBIMU
TEeKCTaMH,




3.2

XuMuyecKkas CBSI3b.
OKuCIIUTEIIBHO-
BOCCTAaHOBHTECJIbHEIC
peaxkuuu

bu6morexa [JOK
https://m.edsoo.ru/7f41837c

CIIPAaBOYHOM
JIUTEPATYPOH,
JOCTYITHBIMU
TEXHUYECKUMHU
cpencTBamMu
MH(POPMaILMOHH
BIX TEXHOJIOTHI;
UHTEpeC K
00y4eHHIO U
MO3HAHUIO,
TH0003HATETTLHOC
TH, TOTOBHOCTH
U CIIOCOOHOCTH K
caMmoo0pa3oBaHU
10, TPOEKTHOU U
HCCIIeIOBATENbC
KOU
NesATEeIbHOCTH, K
OCO3HAaHHOMY
BBIOOPY
HaIpaBJIEHHOCTH
U YPOBHS
o0y4eHus B
IaJIbHECHUIIIEM.

PackpsiBath
CMBICIT
M3y4aeMbIX
TIOHSTHH;
ONPEACIISITh BUJ
XUMHYIECKOMN


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

CBSI3U B
COCTMHECHUH,
OTIpeeIIsATh
CTCTICHD
OKUCIICHUS
XUMHYECKOTO
JJIEMEHTA TI0
¢dhopmyiie ero
COCIMHEHUS;
OTIpeeTsATh
JJIEMEHT
(BemecTBO) —
OKUCIIUTEIh U
AJIIEMEHT
(BemecTBO) —
BOCCTaHOBHUTEIIb;
OOBSCHATH
CYIIHOCTb
MIPOLIECCOB
OKUCIICHUS U
BOCCTAHOBJICHHS
; COCTaBJISTh
3JIEKTPOHHBIN
6anaHc ¢ yuétom
qrcia OTJaHHBIX
Y TIPUHSTHIX
JJIEKTPOHOB;
CIIOCOOHOCTh
PUMCHSTh
3HaHUS,




MOJTy9aeMbIe
MIPU U3YUECHUHN
XAMUH, IS
penieHus 3aaad,
CBSI3aHHBIX C
OKpY>Karoleun
NPUPOAHOMN
cpenoi,
MOBBIIIICHUS
YPOBHSI
9KOJIOTUYECKOM
KYJIbTYPBHI,
OCO3HAHUS
I7100aJILHOTO
xXapakTepa
YKOIOTHYECKUX
npo0ieM u
IIyTeN UX
peuieHus
MOCPEJICTBOM
METOJ0B XUMHUHU,
JKOJIOTUYCCKOTO
MBIIIUIEHHS],
yMEHUs
PYKOBOJICTBOBAT
bCSl UM B
MMO3HaBaTEIILHOM
)
KOMMYHHUKATHBH
ol u




COLIMAIbHOM

MPaKTHUKE.
bubnnorexa [IOK
tiroro o pasaey b https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpems 3 bu6morexa IJOK
p P https://m.edsoo.ru/7f41837¢c
BIIEE KOJIMYECTB
OBbII] (0) CTBO 68 A .

YACOB I10 [TPOTPAMME



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

n/n

KoaudecTBO 4acoB

HaumeHnoBanue pa3iesioB

H TeM NpPOorpamMmmbl Bcero

Paznen 1. BeniecTBO U XUMHYECKHUE PeaKIUU

11

IloBTOpEHUE U
yriyosieHue 3HaHU!
OCHOBHBIX Pa3/IesioB Kypca
8 kacca

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

DJIEeKTPOHHbIE
(undposbie)

o0pa3oBaTe/ibHbIE

pecypcsl

bubmuoreka [JOK
https://m.edsoo.ru/7f4

12636

Buasbl
JesiTeJIbHOCTH
o0yyJarmmxcs
€ y4eToM
padoueii
NMPOrpamMMbl
BOCIIMTAHMS

XapakTepusoB
aTh
XUMUYECKHE
3JIEMEHTBI TPEX
NIEPUOJIOB,
Kalus U
KaJIbLIUA 110 UX
MOJIOKEHUIO B
[Tepnoanuaecko
U cucreme
JAN.
Menpeneena;
KJaccupuIupo
BaTh U
Ha3bIBATh
HEOpraHUYeCK
ue BEIeCTBa
M3y4YEHHBIX
KJIACCOB;

Oobopynos
aHue



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

OTIpeIeIsATh
BUJ
XAMUYECKOU
CBSI3H U TUIT
KpUCTAILITNIEC
KO PEeIIETKU
BEIIECTBA;
IPOrHO3UPOBA
Th CBOMCTBA
BEIIIECTBA B
3aBUCHMOCTH
OT UX
CTPOCHWS;
HHTEpEC K
00y4YeHUIO U
MMO3HAHUIO,
Tr0003HATETHH
OCTH,
TOTOBHOCTH U
CIIOCOOHOCTH K
camooOpa3oBa
HUIO,
MPOEKTHOU 1
HCCIIeIoBaTelNb
CKOM
NEeSTebHOCTH,
K
OCO3HAaHHOMY
BBIOODPY
HaIpaBJIEHHOC




1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHUX PEaKIU

bu6nuoreka [JOK
https://m.edsoo.ru/7f4
12636

TH U YPOBHS
oOyueHus B
IaJIbHEHUIIIEM.

PackpriBath
CMBICI
U3y4aeMbIX
MOHATHMN U
MPUMEHSTH ITH
MOHSATHUS TIPH
OTMCaHUHU
CBONCTB
BEIIECTB U UX
MIPEBPAILICHUII;
KJIaccu(puIpo
BaTh
XUMUYECKUE
peaxkuuu 1o
Ppa3IMYHbIM
MpU3HAKaM;
yCTaHaBIIUBATh
3aBUCUMOCTh
CKOPOCTH
XUMUYECKHUX
peakuuu ot
Pa3IUYHBIX
(dakTopoB;
OTIpeeIsATh
OKHUCJIUTENb U
BOCCTaHOBUTE
b B OBP;


https://m.edsoo.ru/7f41a636
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COCTaBJIATh
3JIEKTPOHHBIN
OajaHc
peakiuuy;
MHPOBO33PECHY
€CKHE
MIPE/ICTABJICHA
s1 0 BEILIECTBE U
XHUMHYSCKOM
peakiuu,
COOTBETCTBYIO
MIHAX
COBPEMEHHOMY
YPOBHIO
pa3BUTH
HAyKU U
COCTAaBJISIOIIN
X OCHOBY JJIs
ITOHUMAaHHSA
CYIIIHOCTH
Hay4HOU
KapTUHBI MUDA;
MIPE/ICTABJICHA
11 00 OCHOBHBIX
3aKOHOMEPHOC
TSAX Pa3BUTHUSA
MIPUPO/IBI,
B3aMMOCBSI3IX
YyeJIoBeKa C
MPUPOTHOMN




1.3

DIIeKTPOUTHYECKAS
JUCCOLALMS.
XHUMHUYECKUE PEAKIIUNU B
pacTBopax

bu6nmmorexa [JOK
https://m.edsoo.ru/7f4
1a636

cpenoit, o posiu
XUMUH B
MO3HAHUU ATUX

3aKOHOMEPHOC

TEH.

PackpriBath Hab6op
CMBICTT OI'D o
M3y4aeMbIX XUMHUU
MOHATHH, a

TaK)Ke CMBICT
TEOPHH
AJICKTPOJIUTHYE
CKOH
JIHUCCOIAIIH;
OOBSACHATE
MIPUYUHBI
3JIEKTPOIPOBO
JHOCTH
BOJHBIX
pacTBOPOB;
COCTaBJISITh
ypaBHEHUS
JIHUCCOIHAIAN
KHUCJIOT,
IIeI0Ye 1
COJICH, TTOJIHBIC
n
COKpallleHHbIE
MOHHBIE
ypaBHEHUS


https://m.edsoo.ru/7f41a636
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XUMHYECKHX
peaxkuui
HWOHHOTO
obMeHa;
CJIeJIOBATh
IpaBHIaM
Oe3omacHo
paboThI B
nabopaTopuu
npu
WCIOJIb30BaHU
U XUMHUYECKOU
TIOCY/BI ¥
00opyI0BaHNS;
YCTaHOBJICHHE
JIOBEPUTEIbHbI
X OTHOIIICHUU
MEXTy
YUUTENEeM U
ero
YYCHUKAMH,
CIOCOOCTBYIO
LIUX
MTO3UTUBHOMY
BOCTIPUSTHIO
yUaluMHICs
TpeOOBaHMIT U
pocko
YUUTEIS,
MIPUBJICYCHUIO




HNX BHUMAaHUA K

o0cyxaaemMon
Ha ypoke
uHpOpMaLnH,
aKTHBU3AIUH

ux

IIO3HAaBAaTCJIbHO

v

u

JCATCIIBHOCTH.

Uroro no pazneny 17

Pa3zgea 2. HemeTa bl M HX COeAUHEHU S

O011ast XapakTePUCTHUKA
mast XapaKTCPUCTH bubmuorexa [JOK

2.1 4 1
XHMHACCIUX JICMEHTOR https://m.edsoo.ru/7f41a636

VIIA-rpynmsl. ["anoreHs

OO0BACHIT
b 001IIHE
3aKOHOME
PHOCTH B
H3MEHEHHU
U CBOMCTB
HEMeTaJll
OB U UX
COEIMHEH
il B
npeaenax
MaJIbIX
MEepPUOJIOB
U TJIaBHBIX
MOATPYIII
[lepnonnu
€CKoit
CHCTEMBI



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

XUMHUYECK
ux
3JIEMEHTOB
¢ y4€TOoM
CTpOECHUS
170:¢
aTOMOB;
OTIpeeJIAT
b
raJlOTeHU /T
— VOHBI B
pactBope;
XapakTepu
30BaTh
XUMHUYECK
ue u
¢dusnueck
ue
CBOMCTBa
MPOCTBIX
BELIECTB
raJIOTeHOB
(Ha
npumepe
XJiopa) u
CJIO>KHBIX
BEIIIECTB
(xmopoBOA
opoja,
xJiopuaa




HaTpHs),
CIIOCOOBI
ux
MOJTyYEHHU
H)
MIPUMEHEH
ue u
3HAYEHHE
B IIPUPOJIC
1 KU3HU
YEJIOBEKa;
MHPOBO33
peHYeCKHe
IIPEJICTaBII
eHHUs O
BEILIECTBE
u
XUMHYECK
oH
peakuumu,
COOTBETCT
BYIOIIIUX
COBpEMEH
HOMY
YPOBHIO
pa3BUTHUS
HAYKU U
COCTaBJIS
FOIIMX
OCHOBY




JUIS
NOHUMaHU
A
CYILIIHOCTHU
Hay4YHOH
KapTHHbI
MUDA;
IIPEJICTaBII
eHuit 06
OCHOBHBIX
3aKOHOME
pHOCTSX
pa3BUTHSA
IIPUPOJIBI,
B3alMOCBS
39X
4eJI0BEKa
c
IIPUPOJIHO
1 cpenoi,
0 posia
XUMHHU B
MO3HAHUH
ITUX
3aKOHOME
pHOCTEMN

2.2

OO0m1as XxapaKTepucTuKa
XUMHYECKUX 2eMeHTOB VIA-
rpynmnbl. Cepa u eé
COCIUHEHHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OOBsICHAT
b 00III1e
3aKOHOME
PHOCTH B


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

W3MEHEHU
Y CBOWCTB
HJIEMEHTOB
VIA -
TPYIIBI 1
170:¢
COEJIMHEH
uii ¢
YYETOM
CTPOCHUS
ux
aTOMOB;
OTIPEIeIIAT
b HAJINYKE
cynb(haToB
— MOHOB B
pacTtBope;
OOBSACHSTH
CYILIHOCTb
HKOJIOTHYE
CKHX
npobiiem,
CBSI3aHHBI
Xc
nepepadoT
KOM
COCIMHEH
WU CEpBI;
IPOM3BOT
UTh




BBIYHCIICH
usi 110
XUMHUYECK
UM
ypaBHEHUS
M
HCIIOJIb30B
aTh IpuU
BBITIOJTHEH
uu
y4eOHBIX
3aJaHuN
TEKCTBI
y4eOHHUKa,
CIPaBOYH
ble
MaTepuan
BI,
YCTaHOBJIE
HUE
JIOBEpUTE
BHBIX
OTHOIIIEHU
U Mexay
yUUTEIEM
U ero
YYEeHUKAM
u,
Croco0CTB
VIOIIMX




2.3

OO0mas xapakTepUCTHKA
XUMHYECKHX 3JIEMEHTOB V A-
rpynmnbl. A30t, hocdop U ux
COCTMHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

MO3UTHBH
oMy
BOCTIPUATH
10
YYaITIMHIC
S
TpeOboBaHU
Hu
pockO
YUUTENS,
TIpUBJICYE
HUIO UX
BHUMAaHHUS
K
oOcyxae
MO Ha
ypoke
uH(pOopMaIl
HH,
AKTHUBH3AIl
AU UX
[I03HABATE
JIBHOM
JIEITEIIBHO
CTH.

OO0BACHIT
b 001IIHE
3aKOHOME
PHOCTH B
W3MEHEHHU

Hab6op
OI'D no
XUMHH


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

Y CBOMCTB
HJIEMEHTOB
VIA -
TPYIIBI U
ux
COCIIMHEH
Ui ¢
y4€TOM
CTpOECHHS
ux
ATOMOB;
0OBACHATH
CYIITHOCTh
JKOJIOTHYe
CKUX
mpo0Jem,
CBSI3aHHBI
XC
nepepaboT
KoM
COEJIMHEH
Wi a30Ta 1
docdopa;
MIPOU3BOJ]
UTh
BBIYHCIICH
usi 10
XUMHUYECK
UM
ypaBHEHUS




M;
HCIIOJIB30B
aTh MPH
BBIITOJIHCH
17051
y4eOHBIX
3aJaHui
TEKCThI
y4yeOHHKa,
CIIPaBOYH
bIC
MaTepua
bl;
UHTEpEC K
00y4eHUI0
u
MTO3HAHUIO
,
M0003HAT
€JILHOCTH,
TOTOBHOCT
HHu
CIoco0HoC
TH K
camoo0pa3
OBaHMIO,
MIPOEKTHO
Hu
HCCIIeI0Ba
TEIBCKOM




2.4

OOGm1as xapakTepucTuKa
XUMHUYECKUX 371eMeHTOB IV A-
rpynmnbl. YTIepo1 U KpEMHUMA
U UX COCTUHEHUS

bubmmoreka [IOK

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

NeSITEIbHO
CTH, K
OCO3HaHHO
My
BBIOODY
HarpaBJIeH
HOCTHU U
YpOBHS
0o0yueHus
B
JaJIbHENIIT
eMm.

OOBsICHAT Hab6op
b o0IIHe OI's o
3aKOHOME XUMUHU
pPHOCTH B

U3MEHEHHU

1 CBOWCTB
3JIEMCHTOB

VIA -

TPYIIIbI 1

ux

COC/TMHCH

Hii ¢

y4ETOM

CTPOCHHS

ux

aTOMOB;

XapakTepu

30BaTh


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

XUMHYECK
ue u
busnueck
ue
CBONCTBA
MPOCTBIX
BEIIIECTB
yriepoaa
U KPEMHUS
U UX
COCIMHEH
15051
(okcumoB
yriepoja,
YTOJIBHOMN
KHCIIOTBI,
KapOOHAaTO
B, OKCHJIa
KpPEMHUS),
CHOCOObI
179
MOJTyYEeHU
i,
NPUMEHEH
us v
3HA4YEeHUS
B TIpUpOJIE
Y J)KU3HU
YEJI0OBEKa;
OIpeeIAT




b
KapOoHaT
-
CHITUKAT —
WOHBI B
pactBope;
WLTIOCTPU
poBath
B3aUMOCBSI
3b
HEOpraHuy
€CKHUX
COCIMHEH
15051
yriepojaa
u
OpraHuvec
KHX
BCIIICCTR;
MHUPOBO33
peHuecKue
npeCcTaBi
SHHS O
BEIIECTBE
u
XUMHYECK
oi
peaxIym,
COOTBETCT
BYIOIIINX




COBpEMEH
HOMY
YPOBHIO
pa3BuTHUs
HayKU U
COCTaBJIA
FOIIIMX
OCHOBY
TS
IMOHUMaHH
a1
CYIIHOCTH
Hay4YHOH
KapTHHBI
MHUPA;
MPEICTaBII
eHuii 00
OCHOBHEIX
3aKOHOME
PHOCTSIX
pa3BuTHS
TIPUPO/IBI,
B3aHMOCBS
35X
genoBeKka
c
MIPUPOTHO
U cpenoi,
0 poiu
XHMHH B




Hroro no paszneny

Pasgea 3. MeTauibl M UX COCIUHEHUS

25

MO3HAaHUU
O9THUX
3aKOHOME
pHOCTEM.

3.1

OO01Ie CBOMCTBA METAILIOB

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

PackpriBa
Th CMBICII
M3y4aeMbl
X TIOHSATHH
u
MIPUMEHST
b 3TH
MMOHATHSA
npu
OITMCaHUH
CBOICTB
BCIIECTB U
150:¢
MpeBpalle
HUH;
OOBACHATH
oo1me
3aKOHOME
PHOCTH B
M3MECHEHU
¥ CBOMCTB
3JICMCHTOB



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

METaJIOB
U UX
COCIUHECH
nii ¢
YYETOM
CTPOCHHUS
ux
aTOMOB;
XapakTepu
30BaTh
oo1me
CBOMCTBaA
MOJTyYeHHU
i
METaJlIOB;
TIPOU3BO/T
WUTh
BEIYHCIIEH
Us 110
XUMHUYECK
UM
ypaBHCHHUSI
M;
UHTEpEC K
00y4eHHI0
u
MMO3HAHUIO
,
110003HAT
€JLHOCTH,




3.2

Baxxaeiinie MeTasuibl U UX

COCAUHECHUA

16

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

TOTOBHOCT
uu
CIIOCOOHOC
TH K
camoo0Opa3
OBaHMIO,
IIPOEKTHO
Hu
HCcCIIeI0Ba
TEJIbCKOM
JIEATEIIHLHO
CTH, K
OCO3HAHHO
My
BBIOODY
HaIpaBJieH
HOCTHU U
YPOBHS
oOydeHus
B
JTanbHEHII
eM.

OOBSICHAT
b 001II1E

3aKOHOME
pHOCTH

W3MCEHEHH
s CBOMCTB
3JIEMEHTOB

Habop
OI's o

XUMHHN


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

METaJII0B
B TpymIax
U UX
COEJIMHCH
15178
y4ETOM
CTPOCHUS
ux
aTOMOB;
XapakTepu
30BaTh
¢duznueck
He u
XAMHYECK
ne
CBOICTBA
MPOCTHIX
BCIIECTB U
METaJI0OB
U UX
COCTMHCH
i
(oxcuaoB,
coliei,
TUAPOKCH/]T
0B),
CITOCOOBI
ux
MOJIYYCHHI
a,




PUMEHEH
ue u
3HaYCHUE
B )KM3HU
YeJI0BeKa;
pacro3HaB
aTh C
MIOMOIIBIO
Ka4eCTBEH
HBIX
peaxkuuii
HOHBI
METaJUIOB
(Maruws,
IIUHKa,
xKenesa,
MeaH,
ATFOMUHUS
)i
TUTAHUPOB
aTh U
OCYIIECTB
JSITh HA
NPaKTHUKE
XUMHYECK
ue
IKCIIEPUM
€HTHI,
MIPOBOJIUT
b




HaOJII0IeH
Ui, IeIaTh
BBIBOJIBI
110
pe3yabTaT
aMm
SKCTIIEPUM
€HTa;
MIPOU3BOJ
WTh
BBIYHCIIEH
us 110
XUMHUYCCK
M
ypaBHEHUS
M;
MHPOBO33
peHYecKHe
MpeICTaBI
CHHUA O
BEIIECTBE
n
XAMUYECK
oM
peaxiu,
COOTBETCT
BYIOIIIHAX
COBpEMEH
HOMY
YPOBHIO




pa3BUTHSL
HayKU U
COCTaBJIA
FOIITHX
OCHOBY
IS
IMOHUMaHHU
s
CYIIHOCTH
Hay4YHOH
KapTHUHBI
MHUpa;
MIPEICTABII
eHuii 00
OCHOBHBIX
3aKOHOME
PHOCTSIX
pa3BuTHUs
MIPUPO/IBI,
B3aMMOCBS
34X
YyeJIoBeKa
c
MPUPOIHO
i cpenoi,
0 posu
XHUMHHU B
MMO3HAHUU
ATHX
3aKOHOME




Hroro no pazneny

20

PHOCTEH.

Pasnea 4. Xumus 1 oKpykamas cpega

4.1

BemectBa u MaTepuajbl B
JKHM3HHU 4YCJIOBCKA

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Xapakrep
M30BaTh
poJIb
XHAMUHU B
pa3IHYHBI
X chepax
JIEeSATEIILHO
CTH
YyeJI0BeKa,
OCHOBHEIE
BEIIECTBA
n
MaTepuan
B,
MIPUMEHsIEe
MEIC B
JKA3HU
COBpEMEH
HOT'O
YCJIOBCKA,
OOBSICHSATD
YCIIOBUS
0e30macHo
ro
HCIIOJIB30B
aHus



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

BEILIECTB U
XUMUYECK
ux
peaxkuuii B
OBITY;
aHaJIN3UPO
BaTh U
KPUTHUYECK
u
OLICHUBATh
uH(pOp™MaIl
HI0 O
BIIUSIHUU
IIPOMBIILI
€HHOCTH,
CEBCKOTO
XO035CTBA
,
TPaHCIOPT
aHa
OKpPYKaro
ILYIO
cpeny;
yMETh
OKa3bIBATh
NEPBYIO
MOMOIIIb
pu
XUMUYECK
UX 0KOTax




u
OTpaBJICHH
SX;
NpUHUMAT
b ydacTue
B
00cyxaeH
uu
nmpo0iem
XUMHUYECK
ol u
IKOJIOTHYE
CKOM
HarpaBJIeH
HOCTH,
BBICKa3bIB
aTh
coOCTBEHH
yI0
TIO3UIIHIO
o
npobieme
u
npejarat
b
BO3MOJKHBI
€ IIyTH e€
pelIeHus;
UHTEpEC K
00y4YeHHIO




u
MMO3HAHUIO
:
M0003HAT
€JILHOCTH,
TOTOBHOCT
nu
CII0COOHOC
TH K
camoo0pa3
OBaHMIO,
MIPOEKTHO
Hu
HCCIIeI0Ba
TEIBCKOM
JIEATEHHO
CTH, K
OCO3HAHHO
My
BBIOOpY
HaTpaBJICH
HOCTHU U
YPOBHS
oOyueHus
B
JadbHEHIn
eM.

Uroro no pazneny

PesepBHOE Bpems

bubmuoreka [{JOK
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» Xumus, 8 knacce/ Kysuernosa H.E., Tutosa .M., I'apa H.H., Akuronepuoe

obmectBo «M3aarenbcTBo «lIpocBemenne»



