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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OINpPENEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydYarouuxcsi, ONpeAessiIeT BO3MOXKHOCTU —IpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHHSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peayliM3allid  BO3MOXKHOCTEH /IS CaMOpPa3BUTHUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHHHU XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIOUIUMUCS CHUCTEMBbI TEPBOHAYATIBHBIX TMOHATHUM XUMHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAETCS M3 CHCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCErO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUS pacCMATPUBAIOTCA HAa OCHOBE 3MIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaloumi MUpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K Hay4YHbIM METOJaM TMO3HaHUS TpPU H3YyYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢opMmupoBaHue oOmel (QyHKIMOHAJIBHOM UM €CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y OO0y4arOImMXCS T'yMaHUCTUYECKUX OTHOIICHMIH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Mosib. MossipHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHus. Knaccubuxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIIOTOM) sSIBIICHUH, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEi: C MOMOIIbI0 MarHuTa, (UIHTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilye npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUs KUCIOpoJa B JAa0OpaTopum U NPOMBINIIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ (dekrta, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeKka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue H XUMHUYECKHUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousnueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C o0O0pa3liaMu OKCHIOB W
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJEIOBaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajljla JAPYTUM U3 PacTBOpPA COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DPU3NUECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB MEpPUOAA H
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosokeHuto B [lepuonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. . MeHneneeB — y4yé€Hbl U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENNU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs], COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MHUHEpandbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PeaKIMA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AWCCOLMALUMU KHUCIOT, IIEJIOYEd U CoJier
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne M (pU3MvYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NYECKHe © XUMHUYECKHME CBOWCTBa (00Omme Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOJE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHHS. A30T, paCIpOCTpPAHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COSIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcronb3zoBanue ¢pochaTroB B KauecTBE MUHEPATBHBIX YA0OOPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ ColM, X (PU3NIYECKUEe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHITHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCAMHEHUIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTUYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemHus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUajIoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOydeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTAa3a, MOJydyeHUe, coOOUpaHue, paclo3HaBaHUEe W HU3YyUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIne HeMETaIJIbI U UX COETUHEHU 5.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasT ~ KpUCTAUIMUecKas  pemeéTka.  DIEKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpusi W Kanus. [IpuMeHeHue IIeNOYHBIX METaIOB U HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coenuHeHHs KalblUs (OKCUI, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aIIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUSA OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJIOMUHHUS, LIMHKA, XKeje3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme «BakHeiliue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0YKOrax U OTPaBJICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmnoie ceéazu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

®dusnka: maTepusi, aToM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TMOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTIKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEIOBATEIBCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHUE TOCIEIACTBUUA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(ECcCHii M TpyJa pa3IuvdHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370pOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH UX PEIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBl U 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4yeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (WiId) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 JIKCIEepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcaJbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIAraeMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS M CHOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOIHOPOJHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas peakius, Kiaccu(ukamus peakiuuii: peaxiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBJICHUS (GOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKON CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHMS MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucrema XuMmudeckux daementoB . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JJeMeHTa 1o ¢opMmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHMEM, a TaKXKe IMpaBuUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIi[usi, XUMUIECKas CBA3b, TEIIIOBOU 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOW (popMyre, xapakTep cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy [leprmonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U TVIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmUe W crenu(uueckrue XUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETIOYEN U COJIEHN, TIOJIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKUX OTBITOB [0 TIONYYCHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ KoHTpoJbHbIE
IporpamMmel Bcero IpakTyeckue padoThbI oOpa3oBaTe/bHbIE
padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEHue u yriydieHne 3HaHUuI 4 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
' XUMHYIECKHX PEaKIHid https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 16
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
OO01as XxapakTepucTuKa
2.1 XI/II\I/-II:/I‘ICCKEX SHSMCHTOB VIIA- 4 1 bubmmorexa [TOK
' https://m.edso0.ru/7f41a636
rpymmnsbl. ["agoreHsl
OO1as XxapakTepucTuKa
bu6mmoreka [JOK
2.2 XUMHUYECKUX dJIeMeHTOB VIA- 6
. https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ coeTMHeHHS
OO1as xapakTepucTuKa
53 XUMHUYECKHUX AJIeMEHTOB VA- 7 1 bubnuoreka [JOK
' rpymnmsl. A3ot, pocdop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTuKa bubnunoreka [JOK
24 9 1 1
XUMHUYECKUX 371eMeHTOB IV A- https://m.edso0.ru/7f41a636



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

IPYINIBL. YTIEPOI U KPEMHUN U UX

COCAUHCHUA
Wroro mo pazueny 26
Pa3znea 3. MeTaJLIbl M HX COCIMHEHU S
. bubnuorexa [JOK
3.1 Obmme cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
3. Bakneiime Mmetaibl 1 X 16 bubmmoreka [{OK
' COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumus v oOKpy:Kaomas cpeaa
41 BeniecTBa n maTepuanbl B KU3HU 3 bu6moreka [IOK
' YesloBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
P P https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacon DJIeKTPOHHBbIE Hcnoan3oBanue
ara uppoBbIe o0opynoBaHusi
Ne /i Tema ypoka Kontp IMpakTHy A uugp pya
Bcero H3yYeHUus o0pa3oBaTtejibHbIE HIK
padoTel | padoThI
pecypchl KBanropuyma
Ha6ops1 Habopsr
XUMUYECKON XUMHUYECKOU
[Ipeamer xumun. Pois nogynm, nogym)l,
1 XUMHUHU B KU3HU 1 a olzlaToepHLz; - bu6moreka [IOK a Or;aTZpHL:: i
IIPUHAJJIC)KHOCTCHU IIPUHAJJIC)KHOCTEU
yenoBeka. Tema n pHHaz https://m.edsoo.ru/ff0d210c pHHaz
JUIA XUMHYECKOI'O JUIA XUMHYECKOI'O
BellecTsa JKCIIEPUMEHTA, JKCIIEPUMEHTA,
Ha0OPBI Ha0OpPBI
PEaKTHUBOB pPEaKTHUBOB
5 IlonsTtue o meromax 1 bubnuorexa [JOK
MO3HAHUS B XUMUH https://m.edsoo.ru/ff0d227e
JlaGopaTtopnast pabota No Kommnekr Kommnekr
1 «IIpaBuna paboTsl B "JlaboparopHast "JIaboparopHast
3 71a00paTOPHH U TIPUEMBI 1 gocy/:[a . Bu6inorexa LIOK EOCYIla .
oOpareHus ¢ TTHpTOBKa https://m.edsoo.ru/ff0d23dc TTHpTOBKa
J1a00paTOPHBIM
o0opynoBaHUEMY
Hano Hano
Hucteie Bemectsa 1 nabopaTopus. Bu6auorexa [JOK nabopaTopHsl.
4 cmecu. CriocoObl 1
. entpudyra https://m.edsoo.ru/ff0d26ca | LLeHTPHGYTa
paszeneHusi cMecen
5 ITpakTuueckas pabora Ne 1 1 FOMHHeKT bubnuorexa [IOK FOMHHCKT
JlaGopaTopHast JlaGopaTopHas



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

l«Pa3nenenue cmeceit (Ha nocyna'. https://m.edsoo.ru/ff0d28c8 | mocyma".
MIpUMEPE OUUCTKHU CnuproBka CrnupToBKa
[IOBapEHHOM COJIN)»
6 ATOMBI ¥ MOJIEKYIIBI bubnmorexa [TOK
Y https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKHE DIIEMEHTHI.
7 3Haku (CUMBOJIBI) bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
XAMHYECKUX DJIEMEHTOB
Kommiaekt Kommiaekt
8 [IpOCTHIE U CIIOKHBIE "JTaboparopHas Bubmorexa [IOK "JlaboparopHast
BEIIleCTBA nocynau https://m.edsoo.ru/ffod2a6c | oY H
peaKTI/IBBI . peaKTI/IBLI .
9 ATOMHO-MOJIEKYJISIPHOE bubnuorexa [JOK
y4YEHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB.
10 Xumuaeckas popmysa bubmorexa [IOK
pMyIa. https://m.edsoo.ru/ff0d2eae
BanentHocts aTOMOB
XUMHAYECKUX DIIEMEHTOB
OTHOCUTEILHASA aTOMHAS
bu6mmoreka [JOK
11 macca. OTHOCUTENbHAS
https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
MaccoBas nons
bubmuoreka [JOK
12 XUMHAYECKOI0 DJIEMEHTA B
https://m.edsoo.ru/ff0d350c
COEIUHEHUN
13 KoauuecTBo BemiecTna. bu6mmoreka [JOK
Mons. MosipHas Macca https://m.edsoo.ru/ff0d5230
14 KonTtponpHas padota Nel

no Teme «BemiecTBa u



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

XUMHUYCCKHUEC pCaKIIUU»

Kommnekt Komrmnekt
Dusmaeckne 1 "JlabopaTopHas "JlabopaTopHas
15 XUMUYECKHE SIBIICHUS parop bubmorera [JOK pa o
' focyram https://m.edsoo.ru/ffod37fa | oSy H
XUMUYecKas peakius peaxkTuBbI". peaKkTUBBI".
Komrmnekt Komrnekt
[Ipu3Haku n ycnoBus " "
16 JIabGopaTopHas Bu6morexa [{OK JlaGopaTopHas
MPOTEKAHUSI XUMUYECKUX
poTexd rocyram https://m.edsoo.ru/ffod3ale | oYM
peakiuit peakTHBbI". peaxkTuBbI".
Komrmekt Komrnekt
"JIabopaTopHas "JIabopaTopHas
nocyaa u nocyaa u
3aK0H COXpaHEHHs MacChl peaKTHBHI". BuGmorexa LIOK peakTHBHL".
17 BEIECTB. XMMHUYECKUE .
ypABHEHHS Hauo na6opatopus. | Nttps://m.edsoo.ru/ff0d3b88 | Hano naGoparopus.
JlaGopaTopHbie JlaGopaTtopHbie
BECHI. BECHI.
Brruncnenus konuvecrtsa, AHanuTn4eckue AHaJMTHYECKHE
18 Macchl BEIIeCTBa 110 BECBI bubnuoreka [JOK BCCBI
YPaBHEHUSIM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccuduxkanus Komekt KoMriekt
o n "
XUMHYECKUX PeaKLHil JlabopaTopHas JlabopaTopHas
nocyaa u bubnuoreka [JOK nocyna u
19 (coenuHeHws, " "
PCAKTHBBI". https://m.edsoo.ru/ff0d3f34 | PCAKTHUBBI".
pa3iioKeHus1, 3aMEILECHNUs,
oOmMeHa)
M. B. JlomoHOCOB —
20 YUEHBIM-OHIUKIIOTIETUCT. bubnuorexa [IOK

O060011IEHNE U
CUCTEMATHU3ALU 3HAHUI

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Bo3nyx — cMech ra3os.
CocraB Bo3ayxa.

Hudposas
nab0opaTopus Mo

bubmuoreka [IOK

Hudposas
J1abopaTopus 1o

21 Kucnopox — aneMeHT u 9KoIIorun https://m.edsoo.ru/ff0d448e | 3KOJIOTHH
npocToe BemecTBo. O30H
duznveckue u IMudposast Iudpoas
XUMHUYECKUE CBOMCTBA 71a00paTopHs 110 BuGmorexa LIOK J1a00paTopus 0

22 KACI0pOLa (PeaKtlit oo https://m.edsoo.ru/ff0d4614 JroTon
OKHUCIIEHUS, TOPEHHE).
[Tonsatue 06 okcumax
CriocoOblI mosryueHust
KHCJIOPOJIa B

23 nmaboparopuu U bubmorexa TIOK

https://m.edsoo.ru/ff0d497a
MTPOMBIIIIJICHHOCTH.
[Ipumenenue kuciopoaa
TemoBoit s ekt Komrmrekr Komrutekt
XHMHUYECKON PEaKIIty, "IIpoctbie "TIpocTere
HOHSITHE O HU3MCPUTCIILHBIC HU3MCPUTECIILHBIC
puoopsI". Bu6inorexa LIOK puoOpHI".

24 TOPMOXHMITICCKOM Tepmomerp https://m.eds00.ru/ffod4790 | L SPMOMETD
ypaBHEHUH, DK30- U CIIUPTOBOM CIIUPTOBOM
SHJOTEPMHYCCKHUX
peaKImsx
Tomnmuso (HedTh, Yroib U

o5 MeTaH). 3arpsisHeHue bubnuoreka [JOK
BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTuueckas pabota No Komriekt Komriext

26 2 1o teme «Ilonyuenue u "JIabopaTopHast Bu6morexa [L{OK "JIabopaTopHas
cobupaHue KUCIopoa, mocyna u https://m.edsoo.ru/ff0d4ae2 | ToCyna

peaKTuBbI". peakTuBbl".

HU3YUCHHUC CTO CBOMCTBY



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Boaopon — aneMeHT u

bubnuoreka [IOK

2t gzzzz’ze’fifizpwe https://m.edsoo.ru/ffodaddo
duzndeckue u
08 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojaopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 ITonsaTue o kucaoTax u bubmmoreka [{OK
COJISIX https://m.edsoo.ru/ff0d50d2
Komrrekr KomrurekT
30 CriocoOsI moTy4eHust "JlaGoparopHast bubnuorexa [JOK "JlaGoparopHas
BOJIOPOJIA B JIA0OPAaTOPHUU nocyza u https://m.edsoo.ru/ff0d4dd0 | nocyna u
peaxkTuBbI”. peaxkTuBHI".
[TpakTrueckas padota Ne Komrmiekt Komrmrext
31 3 o teme «Ilonydenue u ;g?gﬂo?g OpHast Bu6uoreka [OK ;gsSHOE%LTOpHaH
cobupanue BOI0poa, peaKTHBHI". https://m.edsoo.ru/ff0d4f42 peaKTHBh".
HU3yYECHHUE €r0 CBOMCTBY
39 MonspHbiid 00bEM Ta3oB. bubnuoreka [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Breranciienus o0bEma,
KOJIMYECTBA BEIICCTBA
33 ra3a 1o ero u3BeCTHOMY bubmorexa HOK
KOJHHECTBY BeIIECTEa https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Brruncnenus 00bEM0B
ra3oB [0 YpPaBHEHHIO
34 peakIu Ha OCHOBE bubmorexa LIOK

3aKOHa 00BEMHBIX
OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ff0d5708
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dusznueckue n

Hudposas

Hudposas

35 XUMHUYECKHE CBOMCTBA nabopatopust o EH@_IHOTeKa HOI; nabopaTopusi o
RO SKOJTOTHIL ttps://m.edsoo.ru/ff0d587a >KOJTOTHIL
Kommekr KommiekT
36 CocraB OCHOBaHUH. "JIlaGoparopHast bubnuorexa [JOK "JlabopaTopHas
[TonsiTHE 00 MHIUKATOPAX nocyza u https://m.edsoo.ru/ff0d59e2 nocyza u
peakTuBsI". peakTuBbI'".
Bona kak pactBopurens.
Hacebiiennbie u
37 HEHACBHIIIICHHBIE bubmmoreka [{OK
pactBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIIECTBA B
pacTBope
[IpaxTnueckas padora Ne Kommiiekr Kommiekr
4 1o TeMe "JlabopaTopHas "JlabopaTopHast
«IIpurotosnenue nocyna’. nocyna”.
38 ACTEODOE C bubnuorexa [JOK
p p . . . https://m.edsoo.ru/ff0d5eba
onpenenEHHO MacCOBOM
JI0JIEH pacTBOPEHHOTO
BEILIECTBA
KontponsHas padorta Ne2
bu6mmoreka [JOK
39 o Teme «Kucnopo.
https://m.edsoo.ru/ff0d6342
Bomopoa. Bona»
OKcupl: cocTas,
40 Kiaccuukanus bubmmorexa [JOK
i, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyyenue u Kommexr Kommutexr
41 XMMHYECKUE CBOMCTBA "JlabopaTopHas EH@.I;IOTe;(a HO/I; 4 "JTaboparopHas
rocya u ttps://m.edsoo.ru/ff0d664e rocya u

KHUCJIIOTHBIX, OCHOBHBIX H
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aM(OTEPHBIX OKCUIIOB peaxTuBbI". pEaKTuBLI".
OcCHOBaHUS: COCTaB, Eub OK
nOJIMoTEKA
42 KJIacCH(UKAIus, s
oMerKaTypa https://m.edsoo.ru/ff0d67ca
HOMEHKIAT
[Tonyyenue u Bu6 OK
. HOJIMoTEKA
43 XHMHUYECKHE CBOMCTBA 8
0 CHORAHH https://m.edsoo.ru/ff0d67ca
HOBaHUH
KwucmoTsr: cocTas, Bu6 OK
HOJIMOTEKA
44 KJaccudukanus, 1
S — https://m.edsoo.ru/ffOdfee2
HOMEHKIAT
Tonyuenue 1 Kowmmrekt KommekT
45 . "JTabopaTopHas bu6moreka [IOK "JTabopaTopHast
rnocyna u https://m.edsoo.ru/ff0dfee2 mocyaa u
KueoT peakTuBHI". peakTuBHI'".
Comnu (cpemuue):
46 HOMEHKJIaTypa, CII0COO0BI bubnuoreka [IOK
MOJIy4EHHS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBaA
[IpakTrueckas padota Ne KomrurexT KomrurekTt
5. Pemienue "JIabopatopHas "JlabopatopHas
ocyna u ocyna u
47 z:CZjI;P;M::;:HBHHX peaKTuBHI". Bu6nuoreka LIOK peakTuBHI".
Oﬂ https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COEUHEHUI
I'eneTnueckas cBSI3b
48 MEXy KIaccaMu bu6mmoreka [JOK

HEOPraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/00ad9a50
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O06o0011IEHNE U

bubmuoreka [IOK

49
cHCTeMaTHu3alus 3HaHuH https.//m.edso0.ru/00ad9ch2
KonTtponsHas padora Ne3
1o teme "OCHOBHEBIE bu6mmoreka [IOK
50
KJIACChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9ela
coeqrueHuin"
[IepBble ONBITKH
KJaccuukanuu
51 XUMHUYECKUX DJICMEHTOB bubmiorexa HOK
’ https://m.edsoo.ru/00ad9ffa
[Tonsarue o rpynmax
CXOJHBIX JJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoauueckas cucrema bubnuoreka [JOK
XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/00ada52¢
. Y. MenneneeBa
53 [Tepuonpl, rpynibl, bubnuoreka [IOK
MOITPYIIITBI https://m.edsoo.ru/00ada52c
CrpoeHue aToMOB.
54 CocTaB aTOMHBIX sIi€ Eubmorexa HOK
P- https://m.edsoo.ru/00ada342
H3zoTormr
CtpoeHue AIeKTPOHHBIX
000JI0YCK aTOMOB
bubnuoreka [JOK
55 2JIEMEHTOB
. https://m.edsoo.ru/00ada6bc
[Tepunoaudeckoit cucTeMbl
. Y. MeHnaeneeBa
XapakTepucTuka
56 XUMHYECKOTO dJICMEHTA bu6mmoreka [JOK

II0 €70 MOJIOKEHUIO B
IIepuoaunueckoii cucreme

https://m.edsoo.ru/00ada824
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. 1. MenneneeBa

3HaueHue
[Iepuoanueckoro 3akoHa
JUISl pa3BUTHS HAYKU U

bu6mmoreka [IOK

o7
npaktuku. 1. U. https://m.edsoo.ru/00ada96e
MenneneeB — y4EHBIN,
TeIaror U TpaKJaHuH
DNEeKTPOOTPUIIATEIEHOCTh
aTOMOB XHUMHYECKHUX
58 3JIEMEHTOB/ bubmorexa HOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas
poBepoyHasi paboTa
59 HMonHas xumMudeckas bu6moreka [IOK
CBSI3b https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuoreka [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosnspHas bubnuoreka [IOK
XUMHUECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crerme e
TCTICHD ORHCICHIA https://m.edsoo.ru/00adae28
Kommiekt Kommiekt
OkucauTenbHO-
63 BOCCTAHOBHTENLHLL "JlaGopaTopHas bubnunoreka [JOK "JlabopaTopHas
nocyja u https://m.edsoo.ru/00adb076 | mnocyna u
peakuu " "
pEaKTUBBI'". pEaKTUBBI'.
Oxkucnaurenu u bubnuoreka [JOK
64
BOCCTaHOBUTETHU https://m.edso00.ru/00adb076
KonTponeHas padota Ne4
bu6mmoreka [JOK
65 o teme «CTpoeHue

atroMa. XuMHYEeCKast

https://m.edsoo.ru/00adb486
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CBA3b»

PesepBHBIN ypOK.

66 OGoGwenne 1 1 bubnuorexa [JOK
. https://m.edsoo.ru/00adb33c
cucreMarui3anus 3HaHUUu
PesepBHBIl ypOK.
bu6mmoreka [IOK
67 O6o06mienne u 1
. https://m.edsoo.ru/00ad9ch2
cucreMarusanus 3HaHUUu
PesepBHBIl ypOK.
bubmmoreka [{OK
68 O06o06mieHne n 1
. https://m.edsoo.ru/ff0d61c6
cucreMaruisanus 3HaHUUu
OBUIEE
KOJIMYECTBO 68
YACOB I1O

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE Hcnoan3oBanue
Ne JlaTa nupoBbIe o0opyoBaHus
Tema ypoka Kontp IIpakTuy p K
n/n Bcero 6 6 u3ydyeHusi = odpa3zoBaTejibHbIE
a00ThI abdoThI
p p pecypcbl KBanTopnyma
[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
bu6mmoreka [IOK
1 XUMUYeCcKnX deMeHToB 1. Y. 1
https://m.edsoo.ru/00adb59e
MeHpeneeBa B CBETE TEOPUU
CTPOCHHS aToMa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 brbmorexa [TOK
. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccuduxarnus n
3 HOMEHKJIaTypa HEOPTaHHYECKHUX 1 bubmorexa [TOK
P P https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunel xuMuueckou CBSA3U U
4 THITBI KPUCTAJUTHUECKHUX 1 Bu6amorera [IOK
. P https://m.edsoo.ru/00adbac6
pemeTox
Knaccudukanus XuMmuaeckux Eu OK Kommiekt
. nonmoTeka "
5 PEaKIMi 110 Pa3IUUYHBIM 1 1 JlaGoparopras
https://m.edsoo.ru/00adbch0 | mocyna u peakTusb".
MIPU3HAKaM
T[IOHSTHE O CKOPOCTH Kommnext "IIpocTsie
XUMHUecKOH peakuuu. [lonsatue bubnuorexa LIOK B
6 1 puoopsI".

O TOMOT'CHHBIX U I'€TCPOIrCHHBIX
pCaKknusax

https://m.edsoo.ru/00adbe9a
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7 OKHUCIIUTEIBRHO- bubmunoreka LIOK
BOCCTAaHOBUTEJIBHBIE PEAKLIUU https://m.edsoo.ru/00adcade
8 OKHUCIIMTEIBHO- bubmauoreka IIOK
BOCCTAaHOBUTEJIBHBIE PEAKLIUN https://m.edsoo.ru/00adcade
Kommnekt "I[IpocTsie
Teopust SIEKTPOTUTHIECKOM Eut6 OK MSMCPHUTC/ILHBIC
HOJNOTEKaA "
9 muccoranui. CHIIbHBIC U 1 nprOopsi”. HaGop
https://m.edsoo.ru/00adcd68 | apeomerpos
ci1abbl€ AIIEKTPOJIUTHI
10 HouHsle ypaBHEHUS peaKIIni bubmmorexa LOK
M P https://m.edsoo.ru/00add448
XuMHYeCcKre CBOMCTBA KHUCIIOT U Kommuiexr
OCHOBAHHU B CBETE "JlabopaTopHas
11 N — bu6mmoreka [IOK oCy/Ia ¥ PEAKTUBBHI".
p . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON
JIUCCOINAITAN
XUMHYECKHE CBOMCTBA COJICH B KommexT "TIpocteie
CBETE MPEACTABICHUI 00 bu6moreka [IOK HU3MEPUTENbHBIC
12 . npulopsr".
AIEKTPOJTUTHUYECKOM https://m.edsoo.ru/00add8b2 Ph-merp
AucconHaitu CTallMOHAPHBIN
[IpakTnueckas paborta Ne 1.
bubmuoreka [{OK
13 «Perrenne 3KCepUMEHTATBHBIX
https://m.edsoo.ru/00addbfa
3a1a9»
14 O000111eHIE U CUCTEMATHU3ALIUS
3HaHUH
KonTpoinbHas padota Ne2 1o
p p bu6mmoreka [JOK
15 TeMe «QJIEKTPOJINTHYECKAst

Juccoryanusa. XUMHAYEeCKue

https://m.edsoo.ru/00addecO
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peaKIK B paCTBOPAX»

16 AHanu3 KOHTPOJIBHON pabOThI
OOmast xapakTepuCTUKA
17 rajoreHoB. XMMHYECKHE brbmmorexa [IOK
- ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa
XnopoBogopoa. CosnsHast Bt oK Komriext
. nonoreka "
18 KHCJI0Ta, XUMHYECKUE CBOMCTBA, 1 Jlaboparopnas
https://m.eds00.ru/00ade104 | nocyna u peakTusb".
MOJTy4eHHUE, TPUMEHEHUE
[Tpaktuueckast padota Ne 2 o B oK Komriext
. nonoreka "
19 teme «Iloydenne consHOM 1 JlaboparopHas
. . https://m.eds00.ru/00ade348 | nocyna u peakTusb".
KHCJIOTHI, U3y4eHUE e€ CBONCTBY
Berurcnenus o ypaBHEHUAM
20 XUMUYECKUX PEAKIUH, ECIIH bubmuoreka [JOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
n30bITKE
21 OO6mras xapakTepucTuKa bubnuoreka [JOK
anemeHTOB VIA-Tpymimbt https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIUpUKALIUN
29 cepnl. Haxoxnenue cepsl 1 € bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPhI
CepoBoiopo1, CTpOCHHE,
P P P bubnuorexa [JOK
23 (bU3UYECKUEe U XUMHYECCKUE
B https://m.edsoo.ru/00ade802
CBOIICTBa
Oxcuppl cepbl. CepHast KHCIIOTA, Komrutekt
bu6moreka [IOK "
24 (buznuecKkue 1 XuMUYEeCKHe https://m.edsoo.ru/00adea28 JlaboparopHast
CBOICTBa, IPUMECHCHHUE T ' TOCY/a U PEAKTHBBI".
25 XHUMUYECKUE PEAKIINY, JIEKALUE bu6mmoreka [IOK Komruiekt
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B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a MoJy4eHHs: CepHOM
KHUCJIOTBI. XUMUYECKOE
3arpsI3HEHUE OKPYXKaroLen
Cp€abl COCAMHCHUSAMU CCPBL

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

"JlabopaTopHas
Mocy/ia U PeaKkTUBBI'".

26 Brruuciienue MmaccoBoii Joau bubmnoreka LIOK
BBIX0/1a ITPOJIYKTa PEAKIIUN https://m.edsoo.ru/00adec8a
OO011as XxapakTeprucTUKa
aneMeHToB VA-rpynimsl. A30T,
27 acIpoCTpaHEHHUE B IPUPO/IE Bubnworexa [IOK
pacrpoctp PUpoze, https://m.edsoo.ru/00adeea6
(bu3HYeCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnyeckue u
28 XUMHYECKUE CBOMCTBA, Bubamorexa [IOK
’ https://m.edsoo.ru/00adf004
MOJIy4Y€HUE U IPUMEHEHHE
[IpakTuueckas padora Ne 3 o Eus OK Komrurekt
nbnmoTexa "
29 teme «IloryueHne aMmMuaKa, 1 JlaboparopHas
. https://m.eds00.ru/00adf180 | mocyna u peakTusb".
U3YYEHHUE ero CBOICTB»
A30THAas KUCJOTa, e€
30 (hU3UYEeCKUEe U XUMUYECKUE bubmorexa [TOK
5 https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonb30BaHne HUTPATOB U udposas
coJieli aMMOHMS B KAUECTBE nabopaTopusi o
31 MHHEPAIbHBIX yI0OpEHHIA. Bubnorexa ITOK SKOIOrnH
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKaroLIEen CpeJIbl
COEIMHEHUSIMU a30Ta
39 ®docdop. Oxeun dochopa (V) u bubmmoreka [JOK

docdopHas kucnora,

https://m.edsoo.ru/00adf68a
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¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA, MTOJIy4CHUE

Hcnons3oBanue pochaToB B
KauCCTBC MUHCPAJIbHBIX

bubmuoreka IIOK

Komrnekr
"JIabopaTopHas

33 "
ynoOpeHuil. 3arps3HeHne https://m.eds00.ru/00adfc20 | o YA 1 PEATHES!
MPUPOIHOM cpenbl hochaTamu
VYraepon, pacpocTpaHeHHE B

34 pu (P;ne g)mnlzlecxie u bubnmorexa HOK

PHPOJIE, . https://m.edso0.ru/00adfd9c
XAMHAYECKHE CBOMCTBA
Oxkcunpl yriaepojaa, ux [udpposas
(bu3HYeCKre U XUMUICCKHE G oK 1aboparopus 1o
35 CBOMCTBA. DKOJIOTHUYECKUE nosmorexa I 9KOJI0TMH1
https://m.edsoo.ru/00adfebe
poOJIeMBI, CBSI3aHHBIC C
okcuoMm yriepona (1V)
N bu6moreka [IOK
36 YronpHasa KUCIOTA U €€ COn
https://m.edsoo.ru/00ae006c
[Tpaktrueckast pabota Ne 4 o Komrmiext

37 teme "[lonydyenue yriekucioro bu6moreka [IOK "JIaboparopHast )
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e FOCY/Ia 1 pEAKTHBEL .
KapOoHaT-uOH"

[TepBoHauanbHBIC TOHATHS 00
bubmuoreka [JOK
38 OpraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX yIiiepoa
39 KpeMuunii 1 ero coeauHeHus bubmmorexa [IOK 53:16?)1)2:22;1 o
P a https://m.edsoo.ru/00ae080a PaTop
3KOJIOTUHn
40 Pemenue 3amgau u aKHEHUH bubmorexa [IOK
ynp https://m.edsoo.ru/00ae0bf2
41 O00011IeHNE U CUCTEMATH3ALIIS
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3HaHui 1o teme «Hemerayuisl 1
UX COCIUHEHUI

KonTtponsHas padora Ne3 mo

42 TeMe «BakHeHIre HeMeTallIbl bubmorexa HOK
https://m.edso00.ru/00ae0el8
U UX COETUHEHUS
OOmast xapakTepuCTUKa
XUMHUYCCKUX DJIEMEHTOB —
43 MeTauioB. MeTamnaeckas bu6mmoreka [IOK
CBSI3b U METAJNIMYECKAas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl pELIETKA.
dusnvecKkue CBOMCTBAa METAIJIOB
XuMHdecKre CBOMCTBa
44 METAJIOB. DJIEKTPOXUMUUCCKUH bubmorexa HOK
] Up https://m.edso00.ru/00ae1156
PAI HANPSHKEHUH METaIOB
OO6mme cnocoObl MOTyICHUS
MeTajioB. CIUTaBbL
45 Brrunciienus no ypaBHEHUSIM bubnuoreka [IOK
XUMHUYECKUX PEaKIUH, ecliu https://m.edsoo.ru/00ae1156
OJIMH U3 PEareéHTOB COJICPKUT
npuMecH
bu6moreka [IOK
46 [ToHsaTHE O KOPPO3UM METAJIIIOB
https://m.edso00.ru/00ae1278
bubmuoreka [{OK
47 €JIOYHBIC MCTAJLIBI
i https://m.edsoo.ru/00ae14b2
Komrurext
48 Oxkcuipl ¥ TUIPOKCUIBI HATPUS bubnmorexa [JOK "JlaGopaTopHast
U Kanus https://m.edsoo.ru/00ael4b2 | nocyma u peakTusb".
49 Illenoyno3eMeNbHBIC METAJIIbI — bu6mmoreka [JOK

KaJBLIUA U MarHui

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

Baxxneiiime coefuHeHNA

bubmunoreka LIOK

50
KaJIbLUS https://m.edso00.ru/00ael5e8
XKéctkocTh BOJIBI M CIOCOOBI €€ bubnuoreka [JOK Lpposas
51 71a6opaTopus 1Mo
YCTpaHEHHUs https://m.edso00.ru/00ae1886
SKOJIOTHH
52 Pemenne 3amaq 1o XUMHAYECKHUM bubnuoreka IIOK
YPaBHEHHAM https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
53 ATIOMUHHK
https://m.edsoo.ru/00aelc64
. KommiekT
54 AmMdoTepHbIe CBOIICTBA OKCHIA bubnuorexa [JOK "JlaGopaTopHas
Y TUAPOKCH]IA https://m.edsoo.ru/00aelc64 | mocyna u peakTusbI".
bu6mmoreka [IOK
55 Kenezo
https://m.edso00.ru/00ae1d86
Kommekt
56 OKcHIbl, THAPOKCHUIBI U COJIH bubnuoteka [JOK "JlaGopaTopHast
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6 | mocyna u peakTuBb".
[TpakTrueckas pabota Ne 5. Kommurext
57 Pemenue skcnepuMeHTanbHbIX bu6moreka [IOK "JIaboparopHast )
3a7a4 no teMe «BaxHenmme https://m.edsoo.ru/00ae3de8 FOCYHa 1 peakThBEL.
METaJUIbl U UX COCTUHCHUS
58 O00011IeHNE U CUCTEMATH3ALUSI
3HaHUHU
Brruncnenus no ypaBHEHUSIM
XUMHYECKUX PeaKlui, eclu
59 OJIMH U3 PEareHTOB JaH B bubnmorexa [JOK

HU30BITKE HIIH COACPIKUT
IIpUMECH. Brrunciaenus
MacCOBOM JI0JIM BEIXOJa

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



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

IIPOJIyKTa peaKuu

O0001IeHUE U CUCTEMATU3ALIUS

60 . 1
3HAHHUU
KonTtposnsHas padota Ne3 mo
61 Teme «BaxkHeliie MeTamibl 1 1
WX COCMHCHUSDY
62 AHanu3 KOHTPOJIbHOM paboThI
63 BemectBa u matepuainsl B 1 bubnuotexa [JOK
MMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
XHWMHYECKOE 3arpsA3HEHUE bubnuoreka [JOK Lugposas
64 . 1 https://m.ed /00264270 abopaTopus Mo
OKPYXaIoIIen cpepl ps://m.edso0o.ru/00ae S KOSOLI
Ponp xumuu B penieHnn bubmuorexa LIOK Hubposas
65 1 n1abopaTopus 1o
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
OKOJIOTHuH
66 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edso00.ru/00ae0dOa
67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3allusl 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, § xinacc/ Epemun B.B., Ky3ssmenko H.E., /Ipo3nos A. A. u npyrue; noa
penaxuueii Jlynuna B.B., Akimonepnoe obmectBo «M3aarensctBo «IIpocsemieHuey
* Xumus, 9 knacce/ Epemun B.B., Ky3smenko H.E., /lpo3noB A. A. u apyrue; non
penakuueii Jlynuna B.B., Akimonepnoe obmectso «M3aarensctBo «IIpocsemieHuey

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1.®enepanbHbiii 3aKk0H Ne 273-D3;

2.CanlluH 2.4.4.3172-14 «CanuTtapHO-3M11EMUOJIOTHYECKUE TPEOOBAHUS K YCTPOICTBY,
COJIEP’KaHUIO U OpraHU3alMK peXrMa paboThl 00pa30BaTENIbHBIX OpraHU3alHii
JOTIOTHUTENBHOTO 00pa3oBaHus nereil», yrB. [locranoBinenunem ['nmaBHoro
rocy/1lapcTBeHHOro canutapHoro Bpadya PO ot 04.07.2014 Ne 41;

3.Epémun B.B. Kysemenko H.E, /Ipo3noB A.A, Jlynun B.B Xumus 8 kitace, n31aTenbCTBO
«dpoda» M., 2021

4.Epémun B.B. Ky3zemenko H.E, JIpo3nos A.A, JIynnn B.B Xumus 9 knace, n3narenscrtso
«dpoda» M., 2021

5.Epémun B.B. COopHUK 33729 1 yIpaKHEHUH 110 XUMHUH: IIKOJIBHBINA Kypc - M.;000
«M3parenbckuii mom «OHuKc2 1Bex»; OO0 «M3naTenscTtBo «Mup u obpazoBanue», 2018.
6.Epemun B.B. Ky3smenko H.E. Hauana xumun. MI'Y 2018

7.EropoB A.C. Penerutop no xumuu / mox pen. A.C. Eropoa. — Uzn. 45-¢ — PocTtoB
H/]1: ®enukc, 2020. — 762 c.

8.Epémun B.B. CO0pHUK 3a1a4 1 ypaXHEHUH 110 XUMHH: IIKOJIBbHBIN Kypce - M.;000
«M3parenbckuii 1om «OHuKC2 1Bex»; OO0 «M3naTenscTBo «Mup u obpazoBanue», 2016.
9.Ky3pmenko H.E. Hagana xumuun: coBpeMeHHBIN Kype JUTsl TOCTYNAIOIINX B BY3bl/
Ky3emenko H.E., Epémun B.B, ITonkos B.A. - M., | ®enepaTtuBHas KHUTOTOProBas
xomianus, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

.Oenepanbubliii 3aKk0H Ne 273-D3;

2.CanlluH 2.4.4.3172-14 «CaHuTtapHO-311AEMUOJIOTHUYECKUE TpeOOBaHUS K YCTPOICTBY,
COJIEpKAHUIO U OpraHU3aluy pexrMa padoThl 00pa30BaTENbHBIX OpraHU3aLUi
JIOTIOJTHUTENBHOTO 00pa3zoBaHus Aereil», yrB. [locraHoBneHneM I maBHOrO
rocylapcTBEHHOro canutapHoro Bpada P® ot 04.07.2014 Ne 41;

3.Epémun B.B. Ky3pmenko H.E, /Ipo3nos A.A, Jlynun B.B Xumus 8 kiacc, n31aTeiabCTBO
«poda» M., 2021
4.Epémun B.B. Ky3smenko H.E, JIpo3nos A.A, Jlynun B.B Xumus 9 knacc, u3narenbcTso



«poda» M., 2021

5.Epémun B.B. CoopHUK 33124 ¥ yIpa)XXHEHUH 0 XUMHUHU: HIKOJIbHBIN Kypce - M.;000
«M3narensckuit joM «OHukc2 1Bex»; OO0 «M3natenbeTBo «Mup u o0pazoBanuey, 2018.
6.Epemun B.B. Ky3pmenko H.E. Hauana xumuu. MI'Y 2018

7.EropoB A.C. Penetutop no xumuu / iox pen. A.C. Eropoa. — Uzn. 45-e — Poctos
v/l ®ennkc, 2020. — 762 c.

8.Epémun B.B. COopHUK 3a/1a4 U ynpa)KHEHUH 110 XUMUU: IKOJbHBIN Kypc - M.;000
«M3narensckuit joM «OHuKC2 1 Bek»; OO0 «M3nmatenberBo «Mup u o0pazoBanuey, 2016.
9.Ky3pmenko H.E. Hayana xumun: coBpeMeHHbIN Kypc AJIs HOCTYNAIOIINUX B BY3bl/
Ky3smenko H.E., Epémun B.B, ITonkos B.A. - M., I ®eneparuBHas KHUTOTOProBas
xommnanus, 2020.



