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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM 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 opraHu3anusx Poccuiickoit denepannu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
IpeayCMaTpUBAET PACHpPEICNICHHEe €ro Mo KJjaccamM M CTPYKTYpUPOBaHHUE I10
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIel U3yUYeHus MpeMeTa 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 (OpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIECHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKOM 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHEHHUS .

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JESTENBHOCTH,
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, SBJISETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUs B OOYyYEHHUUM XUMHUU OOECIEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuto. CojaepraHue CKIIAJbIBAETCS U3 CUCTEMBI
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--MOJIEKYJISIPHOT'O YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJYy4YEeHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM NO3HaHMs B Hayke. M3ydeHue XUMHUU TPOUCXOAUT C MPUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, sI3blka HAayKu, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHMU INpPaBWJI O€30MacHOro OOpallleHHs C BEIIECTBAMH B
MOBCETHEBHOM KHU3HM.

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

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPUHATHUIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEACHHBIX JJI HU3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHUsS Macchl BemlecTB. XuMudeckue ypaBHenwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OpY/IOBAaHUEM, U3YUYEHUE U OMHCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOW) SIBIICHUH, HaOII0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMoIeicTBHE keje3a ¢ pactBopom conu mean (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

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



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE pEakuuu. TOIUIMBO: yroiap M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

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

MomnsipHbiii 00BEM ra3oB. Pacy€Thl Mo XMMUYECKUM YPaBHEHHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpuposie U B KHU3HMU 4esnoBeka. KpyroBopoT Bojabl B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

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

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

I'eneTnyeckas cBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPHAITIOB), HAOIIONCHHE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCHOJIb30BAaHUE  BHUIEOMATEPHUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, DPEaKUUi HEUTpaau3aluy, I[OJYyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAS] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DOU3NYECKUI CMBICT TOPSIKOBOTO HOMEpPAa, HOMEPOB NEepUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMHUUECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

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

Crenenp  okucieHuss. OKHUCIHUTENIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
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, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU 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: BHUJBI XUMHYECKOW CBSI3H. THIIBI KPUCTAIIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSA3b HEOPTAHUYECKHUX 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
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loraTue o xumuueckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TMAPOIN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJICKTPOIPOBOTHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJACICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiCTBUE € METAJJIaMH, HEMETa/IaMHU, WIeJI0YaMH). XJIOPOBOJAOPOI.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. 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. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTABUTENN KHUCJIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCA0ThI. COJIM CEPHOM KUCIIOThI, KAYECTBEHHASI PEAKLIHMs HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanue HUTpPATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue 1 XMMUIECKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACIPOCTPAaHEHHE B TMpuUpoJe, (HUINYECKUEe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1100albHOrO TOTEIJICHUS KIMMaTa, TMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAaHUYECKUX BEMIECTBAX KaK O COEAMHEHUAX
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 W MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHs KpeMHHS B mpupoje. OOmmue mnpeacraBieHus 00
okcune kpemuus (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 TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHUE CBOMCTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHUE TIpoliecca OOyTiMBaHUs caxapa Moj JAeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COEAUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMO/JICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4dyeHUe, cCOOMpaHue, paclio3HaBaHHE U W3Yy4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTaioB. Meramnueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kainusi). OKCUIbl U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUEeCKUE U XUMUYECKHUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, Haxo)KJAeHHEe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA Xkee3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOXKHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UcCeoBaHEe aM(OTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
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 0KOrax U OTPABIICHUSX.

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).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIUYHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHM, AMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NBIXaHHWe, OMocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
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 HAcJeAuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IMIOCTYIKH CBOUX TOBapHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
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,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aKOTOJISI, HAPKOTHKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W pE3ysibTaTaM TPYAOBOW IEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON ACSTEIBHOCTU U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHUS, TOHUMAHHUE 1LIEHHOCTH 3J0POBOIO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
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 IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATUA (3aKOH, TEOPHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIEC yueOHbIE NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB M SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABUIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOIO COJEpKaHusl, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337]a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHUs] HHPOpMaLUUd U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHMSI TIPE/IJIOKEHHOH 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
n1abopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MMPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJeHns, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIIATh, KOHTPOJIHUPOBATh U NPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHMU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHMSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l U.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



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

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
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
YPaBHEHUN COOTBETCTBYIOINX 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 »3JeMeHTa 1o Qopmyle
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,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON d(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, MPEACIbHO IOMyCTUMAs
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;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
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  XMMHUYECKHUX
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
npejaenax MajlblX MEPUOJOB U TVIABHBIX MOJATPYII C 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 CrenuUUecKue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OallaHCca 3TUX 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 (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMU TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kapOonat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBISBICHHUE
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 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 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
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

A1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/10TeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
I1 €HHOIr'0 Marepuaia 3 bubmiorexa HOK
OBTOPCHUE M3yt p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIMALIMS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakneiire MeTaibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BeniecTBa 1 maTepualnbl B KHU3HU YEIOBEKA 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
bu6moreka [IOK
H
[ToBTOpenue no paznenam «Mertamis» U «Hemeramnsn 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne Tema ypoka Kou-Bo
n/n 4acoB
[Ipeamer xumuu. Poisib XMMuM B XKU3HM 4elOBeKa. XUMHs B CUCTEME HayK. Tena u BeniectBa. dusnyeckue CBOWCTBA 1
1 BEIIECTB. ArperaTHOE COCTOSTHUE BEIIECTB. X: U3yUYCHUE U ONMMcaHue GU3NICCKUX CBOUCTB 00pa3I[0B HEOPTaHHIECKUX
BEIIECTB
2 [ToHsiTHE O METOAAX TIO3HAHMSI B XUMUHU 1
3 [Tpaktuueckas padota Ne 1 «IIpaBuia paboTsl B 1a00paTopuu 1 NpuéMbl 0OpaIeHus ¢ J1adopaTopHbIM 000PYI0BAHUEM) 1
4 Yucteie BemectBa u cMecu. CriocoObl pazienenus cMeceit. XJ: u3ydeHue croco00B pa3IesieHHs] CMECEH: C TTOMOIIbIO 1
MarauTa, (GUIbTpPOBaHWE, BRIIAPUBAHUE, JUCTHILIAINS, XpoMaTorpadus, MPOBEICHNE OYUCTKH TTOBAPESHHON COJTN
5 [Tpaktuueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe OUYNCTKH TIOBAPEHHON COJIH )» 1
6 AToMBI U MoJieKysbl. CTapToBasi KOHTPOJIbHAs paboTa. 1
7 XUMHUYECKHE 3TIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHYECKUX JIEMEHTOB 1
8 [TpocThie 1 cI0XKHBIC BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1
10 3aK0H TIOCTOSIHCTBA COCTaBa BEMIeCTB. XuMHU4eckas Gpopmysna. BaleHTHOCT, aTOMOB XUMHYECKHX AJIEMEHTOB 1
11 OtHocuTenbHas atomHas Mmacca. OTHOCHTENIbHAsI MOJISKYJISIpHAsE Macca 1
12 MaccoBas qoJsi XUMAYECKOTO dJIEMEHTA B COSIMHEHUN 1
13 KonmnuectBo Bemecta. Mosb. MouisipHas macca. B3aMoCBsI3b KOJIMYECTBA, MACChl U YHCIIA CTPYKTYPHBIX €TMHUIL 1
BelecTB. PacueTsl mo GpopmynaM XMMUYECKHX COSTMHEHUM.
OuznyecKue U XUMUYECKHE ABJICHUS. XUMHUECKas peakius 1 ee mpu3Haku. XO: HabmoaeHne pu3ndeckux (TiaBieHue 1
BOCKa, TastHUE JIbJa, pacTUpaHHUe caxapa B CTYIKe, KUIIEHUE U KOHIEHCAIUS BOJIbI) U XUMUYECKUX (TOpEHHE CBEYH,
14 MIPOKAJIMBaHNE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) sIBJIeHU, HAaOII0AeHNE U ONMCaHue TIPU3HAKOB
MPOTEKAHUSI XUMHUECKUX peakluil (pa3ioskeHne caxapa, B3auMOJICHCTBUE CEPHOU KUCIOTHI C XJIOPUIOM Oapus,
pasnoxkenue ruapokcuaa Meau (1) mpu HarpeBanuu, B3auMoieiicTBIE kene3a ¢ pactBopom cosu meau (1)
15 [Ipu3Haky 1 yciI0BHS MPOTEKAHMSI XUMUYECKHX PEaKIMii 1
16 3aKOH COXpaHEHUS MACChl BEelleCTB. XUMHUECKUEe ypaBHEHUI. XJ: HaOII0AeHNEe U ONMCAHNUE PE3YNIbTATOB MIPOBEICHUS 1
OTIBITA, UJUTFOCTPUPYIONIIETO 3aKOH COXPaHEHUS! MacChl, CO3/IaHNE MOJIeNIel MOJIeKY (I1apOCTEePKHEBHIX)
17 Brruricnenust koJimyecTBa, MacChl BENECTBA M0 YPABHEHUSIM XUMHUUYECKUX PEAKIUi 1
18 Knaccudukanus XuMHUYECKUX peakinii (COeTUHEHMsI, pa3JI0KEHUs, 3aMelleHus, 0OMeHa) 1
19 M. B. JlomoHOCOB — yuéHblii-sHIIMKIoNEeUCcT. OO00IIeHNE U CUCTeMaTH3allusI 3HAHUN 1
20 KonTtponsnas pabora Nel mo Teme «BeniecTBa 1 XUMHUECKHUE PEAKITUID) 1




Bo3ayx — cmech razos. Cocra Bo3ayxa. Kuciaopoa — aneMeHT u rpoctoe BeiecTBo. Haxoxienue kucinoposa B 1
21 npupoae. O30H — autoTporHast MoAu(HUKAIHS KUCIOpoaa. XIJ: Ka4eCTBEHHOE OIPE/ICIICHHE COIePIKaHUs KUCIOPOia B
BO3JIyXe
duznyeckue U XMMHUYECKHUE CBOMCTBA KUCIOpoa (peakliuyu OKuciIeHus, ropeaue). Okcuipl. XO: HabmoieHue 1
22 B3aMMOJICHCTBHUS BEILIECTB C KMUCJIOPOJIOM U YCIOBHUSI BOSHUKHOBEHHMSI M MPEKPAIEHUS TOPEHUs (IT0’Kapa; 03HAKOMIICHHE C
00pa3iiaMu OKCHJIOB M OITMCAHUE UX CBOWCTB
23 CriocoOsI MmoTydeHust KUCIopo/1a B 1abopaTtopuu U mpombiniuieHHoCTH. [IpuMmenenue kucnopoaa. KpyroBopor kuciopoa 1
B MPUPOJIE.
24 TemoBoil 3¢ ekt XuMHUECKON peakIiu, MOHSITHE O TEPMOXUMUYECKOM YPAaBHEHUH, K30~ M SHJOTEPMUUYECKUX PEAKIUAX 1
25 TommBo (HedTh, yroias U MeTaH). 3arps3HeHNE BO3/yXa, YCHICHHE MapHUKOBOTO 3¢ deKTa pa3pyleHnue 030HOBOTO CIIOSI. 1
26 [Tpaktuueckas padota Ne 3 o reme «llonydyenne, coOupanue, pacrno3HaBaHuE U U3YYEHHE CBOMCTB KUCIOPOIay 1
27 Bopopon — snemMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoie 1
28 dusnueckue ¥ XUMUYECKHE CBOWCTBA BOJOPOIa, MpuMeHeHrne. XO: B3auMOIeicTBIE BoAopoaa ¢ okcumaom meau (1) 1
(vcrosp30BaHKE BUICOMATEPHUATIOB).
29 KucinoTs! 1 conm. 1
30 Crioco0ObI oTy4eHHs BOJAOPOaa 1
31 [Ipaktrueckas padota Ne 4 o teme ««Ilonydenne, coOupanue, pacro3HaBaHUE U U3YUYEHHUE CBOMCTB BOJOPOaAA 1
(ropenue)»
30 Monsipabiii 00bE€M ra3oB. 3akoH ABoraapo. PacdyeTsl o XUMHUYECKUM ypaBHEHHSIM. X HaOII0IeHne 00pa3IloB BEIICCTB 1
KOJINYECTBOM | MOJIb.
33 PacueTsl Mo XUMUYECKUM YpaBHEHUSIM. 1
34 PacueTsl 1o XUMUYECKUM YpaBHEHUSIM. 1
35 dusnyeckue cBOMCTBA BObI. XUMHUYECKHUE CBOMCTBA BOJEL. 1
36 OcnoBanus. [lonstue 06 nnaukatopax. Posnb pacTBOpoB B Mpupoie U B KU3HU deraoBeka. KpyroBopoT BoJIbI B IpHpoOIE. 1
3arpsizHeHue npupoaHbIX BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BOJI.
Bona xak pactBopurtens. PactBopsl. HachilieHHbIE 1 HEHACHIIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTD BEIIECTB B BOJIE. 1
37 MaccoBast 105151 BelecTBa B pacTBope. XJ: uccieqoBaHiue 0CoOOEHHOCTEH paCTBOPEHUE BEIIECTB C PA3IMYHOM
PacTBOPUMOCTHIO.
38 [IpakTueckas paborta Ne 5 o teme «lIpuroroBiaeHue pacTBOPOB ¢ onpeAenEHHOM MacCOBOM A0Jei pacTBOPEHHOTO 1
BEILIECTBA»
39 KonTtponsHas pabora Ne2 no teme «Kucnopon. Bomgopon. Boga» 1
Knaccudukarus Heoprannueckux coeaunennii. Oxcuapl. Knaccudukaius okcuaoB: coneoOpasyromnine (OCHOBHBIE, 1
40 KUCJIOTHBIE, aM(oTepHbIe) U HecosieoOpasyromue. Homenkiatypa okcuioB. X' ncciegoBanie o0pas3ios

HCOPraHNMYCCKUX BCIICCTB PA3JIMIHBIX KJIACCOB.




41 DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [TosrydeHue oKCuaos. 1
OcnoBanus. Knaccuukaius OCHOBaHUI: 1I€JI0YM ¥ HEPACTBOPUMBIE OcHOBaHUs. HoMenknarypa ocHoBaHuid. X0O: 1
42 HaOJI0/IeHUe U3MEHEHUS OKPACKH MHAWKATOPOB B PACTBOPAX KUCIIOT M IIeNovyei. BzanMoieiicTBre BOJIBI ¢ METATIAMH
(HaTpueM M KaJbLIUEM).
43 duznyeckue U XMMUYECKHUe cBoiicTBa ocHoBaHMi. [lomyyenne ocHoBanuil. X3! NoJy4eHHe HEPACTBOPUMBIX OCHOBAHUM. 1
44 Kucnotel. Kimaccudukanms kucinor. HomeHnkinaTypa KucioTa. 1
duznyeckue U XMMHUYECKUe cBoicTBa KUcoT. Psiy aktuBHocTeit mertamioB H.H. bekerosa. [lonydyenue kucnot. X0: 1
45 n3yueHue B3aumoaercTeus okcuaa meau (1) C pacTBOpoM cepHOM KUCITIOTHI, KMCIOT ¢ METaJUTaMH, pEaKIIiii
HEUTpaIU3aALNHN.
16 Conu. Homenknarypa coneit. @usnueckue u XuMudeckue cBoiictsa coiei. [lonydenue coneid. XO: BHITECHEHHE OTHOTO 1
MeTajljia IPYrUM U3 PacTBOpa COJIH.
47 HpaKTI/I‘—IeCIfaSI pabota Ne 6. Pemenune skcriepuMeHTaNbHBIX 3a1a4u M0 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX 1
COEJIMHEHUI
48 ['eneTnyeckas CBs3b MEXY KJacCaMHU HEOPraHUYECKHUX COCIUHEHUN 1
49 O060011eHre U crucTeMaru3alns 3HaHui o Teme "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COeAMHEHUN" 1
50 KonTtponsHaas padoTta Ne3 o reme "OCHOBHBIE KJIacChl HEOPraHMUECKUX COCTUHEHUN" 1
[IepBbie MOMBITKY KJIACCU(PUKALUN XUMUYECKUX AMEMEHTOB. [IoHATHE O TpyIax CXOAHBIX AJIEMEHTOB (IIeIOYHbIE U 1
51 LIEJIOYHO3EMETIbHbIE METAIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT aMpOTepHbIE OKCUIbI U
rupokcuabl. XJ: u3ydeHre 00pa3ioB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOICICTBIE THAPOKCHIA IIUHKA C
pacTBOpamMu KUCJIOT U IIEJIOYEH.
52 [Tepuonnueckuii 3akoH. [lepuoandeckas cuctemMa xumudeckux anemenToB Jl. 1. MenneneeBa. Kopotkonepruoanas u 1
JumHHONIepruoaHas ¢hopmbl [lepronnueckoii cucteMbl XumMudeckux 3eMenToB [l. 1. Menneneena.
53 [lepuoap! u rpynnsl. PU3MUECKUI CMBICIT OPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JIIEMEHTOB. 1
54 Crpoenue atomoB. CocTaB aTOMHBIX si7iep. M30Tombl. DJIEKTPOHBI. 1
55 CrtpoeHue 3IeKTPOHHBIX 000J1049eK aTOMOB MepBbIX 20 xuMuyeckux nemMenToB [lepuoauueckoii cucremst . U. 1
Menneneesa
56 XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA IO ero nojoxeHuto B [leprnoanyeckoit cucreme 1. . Menaeneera 1
3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX JIEMEHTOB, METANIMYECKUX U HEMETANIMYECKUX CBOKCTB I10 1
57 rpynnam u nepuojam. 3Hadenue Ilepuonnueckoro 3akona u Ileprnoanyeckoit cucTeMbl XUMHUYECKUX 3IEMEHTOB ISt
pa3BuTus Hayku U npaktuku. J. Y. MenneneeB — y4€HbIN U rpak IaHUH
58 XUMHYECKas CBSA3b. DJIIEKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUYECKUX WIEMEHTOB 1
59 WNoHnHast xumuyeckas CBs3b 1
60 KoBanenTtHas (oJpHasi ¥ HETIOJISIPHAsT) CBSI3b 1
61 KoBanenTHas (1oJ)pHasi ¥ HETIOJISIpHAs) CBSI3b 1




62 CreneHp OKHCICHHS 1
OKHCANTENBHO-BOCCTAHOBUTENBHBIE Peakiu. [Ipoliecchl OKUCIEHHS U BOCCTAHOBIEHUS. X IPOBEACHUE ONBITOB, 1
63 WLUTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHHE, PEaKIIUH Pa3IokKeHus,
COCIMHEHUS).
64 OKuCIUTENN M BOCCTAHOBHUTEIHN 1
65 KonTtponsHas padora Ne4 o teme «CTpoeHre aToMa. XUMUYECKas CBSI3b) 1
66 I'eneTnuecKas CBsI3b MEXAY KJIACCAMH HEOPTAaHUYECKUX COCIMHEHUI 1
67 IIpomexyrounas arrectanus. MitoroBas KOHTpoJibHAs paboTa 1
68 XapakTepucTUKa XMMHYECKOTO AJIEMEHTa 1o ero nojoxeHuto B Ilepuoanueckoii cucreme JI.M. Menneneena 1




9 KUIIACC

Ne Tema ypoka Kou-Bo
n/n 4acoB
1 [lepuoauueckuii 3akoH. [leproauueckas cucrtema xumuueckux eMeHToB J. M. MenneneeBa. CTpoeHne aTOMOB. 1
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJKs, KATBLIH U X 1
COCIMHEHUH B COOTBETCTBHH C MOJIOKEHUEM 3JIeMeHTOB B [leproanueckoil cucteMe u CTPOCHHUEM X aTOMOB.
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHH4ECKUX BEIIECT. XVWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K 1
pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COCIMHEHHI, TeHETUUYECKasl CBSI3h HEOPTaHNUECKUX BEIIECTB.
Crtpoenue BemecTBa: BUABl XUMUYECKOM CBsI3U. THITBI KPUCTAIUNIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT 1
4 THMA KPUCTATNYECKON PEIIEeTKHA U BUJA XUMUYECKOM CBA3U. X: 03HAKOMJICHHE C MOACIISIMUA KPUCTAJUIMYECKUX
PENETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB M HEMETAIIOB (TpaduTa 1 amMasa), CJI0KHBIX BEIIECTB (XJIOpUa
HaTpHUs).
5 KonTtponpnas padota Nel o teme «I[loBropenue u yrimybneHne 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 Kiaccay 1
Knaccudukanus XuMuyecKux peakiuii o pa3IuyHbIM MpU3HaKaM (110 YHCITY U COCTaBYy YYaCTBYIOIIMX B PEAKIIHH 1
6 BEIIIECTB, 10 TEIIOBOMY 3P HEKTY, 10 U3MEHEHHIO CTETICHEH OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH, TI0
Y4aCTHIO KaTalau3aTopa). DK30-1 SHIOTEPMHUUECKHUE PEAKINH, TEPMOXHUMHUYECKUE YPAaBHEHUSI.
7 [TonsiTie o ckopocTn xuMHuueckoi peakuuu. [lonstre 06 oOpaTUMBbIX U HEOOPATUMBIX XUMHUECKUX peakuusx. [lonsrue o 1
TOMOT€HHBIX U TeTeporeHHbIX peakiusax. [lonsTre o katanuse.
[ToHsiTHE O XUMHUYECKOM paBHOBECHH. DaKTOPBI, BAUSIONINE HA CKOPOCTh XUMUYECKOM peakuu 1 MOJ0KEHUE 1
8 XMMHUYECKOTO paBHOBeCHA. XJ: UCCIIEIOBAaHNE 3aBUCMOCTH CKOPOCTH XMMHUYECKON PEaKIMU OT BO3JICHCTBUS PA3IUYHBIX
(hakTOpOB
OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIEC PEAKIINH, SJEKTPOHHBIN OalaHC OKHCIUTEIbHO-BOCCTAHOBUTENILHOM peakinu. 1
9 CocraBieHue ypaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHH C UCIIOJIB30BAHUEM METO/Ia 3JIEKTPOHHOTO
Oananca. XO: MpoBeAEHUE OIBITOB, WILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pEaKIuu pPas3IoKeHHs], COeTUHEHUS)
Teopust neKTPOIUTHUECKON AUCCOIHAIIMH. DIEKTPOIUTHI M HEIIEKTPOIUTHI. KaTHoHBI, aHnOHBI. MexaHu3m 1
10 JIMICCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMH XUMHUYECKOH cBsi3u. Crenenp aucconuanuy. CUibHbIC U clladble
ANEKTPOJIUTHL. XI: UCCIAEAOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, IPOLIECCA TUCCOLMAIIMN KUCTIOT, LIEI0oYed 1
coJiel (MCTOIb30BaHNE BUJIEO MAaTEPUAJIOB)
Peakuuu noHHoro ooMeHa. YcloBuUsl IPOTEKaHUS peaknii HOHHOTO 0OMeHa, TIOJHbIE M COKpAIlleHHbIE MIOHHBIC YPaBHEHUS 1
11 peakiuii. X3: mpoBeJeHHE ONBITOB, MIUTFOCTPUPYIONINX MPU3HAKY MPOTEKAHUS PeaKInii HOHHOTO oOMeHa (0O0pa3oBaHue

ocaaka, BeIACICHUC ra3a, 06p3.30BaHI/IC BOILBI)




12 CBolicTBa KHUCJIOT, OCHOBAHUI M COJICH B CBETE MPEACTABICHUHN 00 dJIEKTPOIUTHUCCKON IUCCOMAINN 1
13 CBolicTBa KHUCJIOT, OCHOBAHUI M COJICH B CBETE MPEACTABICHUHN 00 SJIEKTPOIUTHUECKON TUCCOTMAIINN 1
14 [Tonsartue o runponuse comnei 1
15 O06o0IeHne 1 cucTeMaTru3anus 3HaHui 1o treme "Teopust 3JI€K;1‘pOJIPITPI‘I€CKOI71 nuccormanuu”. X3: pacrio3HaBaHUE 1
HEOPraHWYeCKUX BEIIECTB C MOMOIIBIO KAYE€CTBEHHBIX PEaKIMii Ha HOHBI, pEIIeHUE SKCIIEPUMEHTAIBHBIX 33144
16 ITpaktuyeckas pabora Ne 1. «Penienne sKCIepuMEHTATBHBIX 32149 1
17 KonTtpospHast pabota Ne2 o teme «IeKTpOIUTHYECKAs JUCCOMANUsl. XMMUYECKHE PEaKIIU B pACTBOPAX» 1
OO61as xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTeNeHH okucaeHus. CTpoeHue u 1
18 (bu3uYecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHYECKHE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOJICHCTBHE C
MeTaJUTaM{, HEMETAJUTAMH, IIEI0YaMu ). XJ: OIBITHI, OTpAXKAIOIIKe (PU3NUECKUE U XUMUYECKHE CBOCTBA TaJIOT€HOB U UX
coeJIMHEHUH (KMCI0JIb30BaHNE BUAEOMATEPHAIIOB)
Xnoposojopoa. CossiHast KUCIIOTa, XHMUYECKUE CBOMCTBA, OJydeHHEe, TpUMEeHeHHe. JeficTBre Xiopa U XJIOPOBOA0POIa 1
19 Ha OpraHu3M 4esioBeka. BaskHelne XJIOpyuabpl U X HaX0XKJIeHUE B pupojie. XI: n3ydeHrne oopa3ioB HEOPraHUYECKUX
BEIIECTB, 03HAKOMJIEHHE ¢ 00pa3liaMu XJI0pUA0B (TaJOreHHI0B).
20 [Tpaktuueckas padota Ne 2 o teme «M3yueHne CBOWCTB COJISTHOM KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHBIX PEAKIUi Ha 1
XJIOPUJI-MOHBI ¥ HA0JI0/IEHUE MPU3HAKOB UX MPOTEKAHUS.
21 Brruncienus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUMA, €CITU OJIMH U3 PEareHTOB JaH B H30BITKE 1
22 O6mras xapakrepuctuka 31eMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOSHHE aTOMOB, XapaKTEPHBIC CTCTICHH OKHCIICHHSL. 1
Crpoenue u ¢pusznyeckre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U cepbl. AJIIOTPOTIHbIE MOAU(PHUKAIIMN KUCIOPOIa U 1
23 cepsl. Haxoxienue cepsl 1 €€ COeTMHEHHH B pUpoae. XUMHYECKHE CBOMCTBA CEPhl. XD: 03HAKOMJICHHE C 00pa3iaMu
cepbl U €€ CoeIMHEHUSIMU (HUCII0JIb30BaHNE BUICOMATEPHUAIIOB)
24 CepoBoi0po1, CTpOCHHME, (PH3NUECKUE U XMMUYECKHE CBONMCTBA 1
Oxcuppl cepbl. CepHast KHCIIOTa, (PU3MUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. XD: HabIoIeH e mpolecca 1
o5 o0yriMBaHMs caxapa MoJ JeiCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; H3YY€HUE XUMUYECKUX CBONCTB
pa30aBiIeHHON CEepHOIl KMCIIOTHI, MPOBEICHNE KaYeCTBEHHON PEeaKIMK Ha Cylb(aT-uoH U HaOII0AeHne TPU3HaKa e
MIPOTEKAHUS
XUMUYECKUE PeaKIIUH, JIeKAIIHE B OCHOBE MTPOMBIIIJICHHOTO CII0C00a MOJIy4eHHUS! CEPHOIM KUCIOTHI. XUMUYECKOE 1
26 3arpsi3HEHUE OKPYKaIoLIeH cpeibl COeUMHEHUSIMU cepbl (KUCIOTHBIE JTOK/IH, 3arps3HEHNE BO3IyXa U BOJOEMOB), CIIOCOOBI
€ro IpeIoTBPaICHHUS.
27 Brruricnienue MaccoBo J10J1M BBIXOJA MPOIYKTA PEaKIIuu 1
28 OOm1ast xapakTepucTUKa 31eMeHTOB V A-rpynmnbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTENIEHH OKUCIIEHUSL. 1
A30T, pacripocTpaHeHHe B IpUpoie, pusnueckre u Xumuueckue cpoiictBa. KpyroBopoT a3ora B mpupoe.
29 AmMuak, ero (pu3nyecKue U XuMUYecKre CBOWCTBA, oMydeHue u nmpuMeHenrne. Coau aMMOHUS, UX PU3NYECKUE U 1

XHMHUYECKHE CBOMCTRA, IIPUMCHCHUC. KauecTtBenHnas pCaKus Ha NOHbBI aAMMOHUS. XD: 03HAKOMIJICHHE C (1)I/I3I/I‘-IGCKI/IMI/I




CBOMCTBaMU a30Ta, pocdopa U UX COSAUMHCHUH (MCIIOJIb30BAHUE BUICOMATEPHAIIOR).

30

[Ipaktuyeckas padora Ne 3 o teme «llonyuenue, cobupanue, pacro3HaBaHUE U U3yUYEHHE CBOMCTB aMMHUaKa, IPOBEICHUE
KaueCTBEHHOM peakI[Mi Ha NOH aMMOHUS M U3YUYE€HHE NIPU3HAKA €€ IPOTEKaHUsS»

31

A30THas KACIIOTa, €€ MOoJydeHue, PU3NIeCKrue U XUMUIECKUE CBOMCTB (00IIIe KaK MPeICTaBUTENs Kilacca KUCIOT U
cnenupuyeckne). XD: B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOHN a30THON KUCIIOTHI C MeIbIO (MCIIOIb30BaHUE
BHJIEOMATEPUAIIOB).

32

Hcnons3oBanre HUTPATOB U COJICH aMMOHUS B KQU€CTBE MUHEPAIbHBIX YA0OpPEHUH. XUMUYECKOE 3arpsiI3HEHNE
OKpY’Kalolllel Cpeibl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE I05K/IU, 3arpsA3HEHHE BO3/TyXa, TOYBBI U BOJIOEMOB). XJ:
03HaKOMJIEHHE ¢ 00pa3iamMu a30THBIX U PochOpHBIX y100peHuit

33

docdop, amorponubie Mmoaudukanuu Gocdopa, puzndeckue n xummuueckue cBoiicta. Okcua pochopa (V) u
(dbocdhopHas kucnoTa, PU3NUECKUE U XUMUYECKHUE CBOWCTBA, MOJydeHHE. XJ: MPOBEIeHNE KAaueCTBEHHOM peaKIuu Ha
(dhocdar-noH 1 U3ydeHHe NMprU3HaKa €€ MPOTEKAHUS

34

Hcnonb3oBanue hocdaToB B KauecTBE MUHEPAIbHBIX YA00peHui. 3arpsi3HeHne NpupoJHoi cpeabl hocdhaTamu

35

O6mras xapakrepuctuka 31eMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIE CTETICHU OKUCIICHUSI.
VYrnepon, amoTponHbie MoAU(UKALIMY, pacIpOCTpaHEHHE B MPUPOAE, (PU3NUECKUe U XUMUYECKHE CBOMCTBA. A1copOiusl.
KpyrosopoT yriepoza B npupoze. X2: u3ydeHne Mojiesiell KpUCTAJUIMYECKUX PemEToOK anmMasa, rpadura, QpysiepeHa

36

Oxcunpl yriaepona, ux (pU3HUecKre U XMMUIECKHAE CBOMCTBA. JKOJIOTHYECKUE TIPOOIEMBbI, CBA3aHHBIC C OKCHJIOM YIiIepoaa
(1V),runore3a riro0anbHOTO MOTEIICHHUS KJIMMaTa, ITAPHUKOBBIH 3G dekT. XD: 03HAKOMIIEHHE C MPOIIECCOM aacopOIHu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U YCTPOMCTBOM IMPOTHBOTa3a

37

VYronpHas KucioTa u €€ coiiu, ux Gu3nYecKue 1 XMMHUYEeCKHe CBOMCTBA, MOIy4YeHue U mpuMeHenne. KauectBenHas
peakiusi Ha KapOoHaT-HoHBL. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH M CEILCKOM XO3SIHCTBE.

38

[Ipaktuueckas padota Ne 4 o reme " [lomydenne, coOupanue, pacro3HaBaHUE U U3YUYCHHE CBOMCTB YIJICKHUCIIOTO Ta3a».
[IpoBenenne Kka4eCTBEHHON peaklMK Ha KapOOHAT-UOH U U3YYeHHE MMPU3HAKA €€ TPOTEKaHusl.

39

[IepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEILIECTBAX KaK O COEAMHEHUAX Yriiepoja (MeTaH, 3TaH, dTUJICH, alleTUJIeH,
3TaHOJI, TJIMLIEPUH, YKCyCHas KuciaoTa). [IpupoaHbie HCTOUHUKH YTIIEBOJOPOIOB (YTroib, IPUPOIHBIN a3, HedTh),
MIPOIYKTHI UX NiepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINITICHHOCTH. [ToHATHE 0 OMOIOTHUYECKU BaXKHBIX
BEII[ECTBAX: XKHUPaxX, OenKax, yrieBoJlaXx — U UX POJIM B )KU3HU ueloBeka. MaTepuaabHOE €JMHCTBO OPTaHUYECKUX U
HEOPraHMYECKUX COCAMHEHU.

40

Kpemuuii, ero pusnyeckre u XMuMUUECKUE CBOMCTBA, NOIy4YeHUE U puMeHeHne. CoeTMHeHnsl KpEMHUS B IPUPO/IE.
O6mue npencrasinenus 00 okcuae kpemuus (1V) u kpemHueBoii kuciore. CUIIMKATBI, HX UCTIOJIb30BaHHUE B OBITY,
MeAULMHE, TPOMBIIIEHHOCTH. BakHelme cTponTenbHble MaTepHuaibl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, KeJle300€TOH.
IIpo6nembl 6€30MaCHOTO UCHOJIB30BAHUS CTPOUTENBHBIX MaTEPUANIOB B MOBCETHEBHOM )KM3HU. XJ: IPOBEJICHHUE
Ka4eCTBEHHOM peaklMu Ha CHIIMKAT-UOH U U3y4eHHE MTPU3HAKA ee MPOTEKaHUs, 03HAKOMJICHHE C MMPOAYKLUEH CHIMKATHOM
IIPOMBIIIIEHHOCTH




41 ITpaktryeckas pabora Ne 5. Pemenue skcriepruMeHTaIbHBIX 33]1a4 M0 TeMe «BaxxHele HeMeTauIbl U MX COSTMHEHHSD) 1
42 KonTtponrsHast padota Ne3 mo teme «BakHelre HeMeTaJIIbl U UX COSTMHEHHSDY 1
OO6mas XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU WX MoJioxkeHus B [lepuonnueckoit cucrteme 1
43 xumuueckux snemeHToB [[.1. MenneneeBa u crpoenus aromoB. CTpoeHue MeTaioB. MeTtannuueckas CBs3b U
MeTaJUTM4ecKasi Kpucrauimmueckas pemérka. dusndeckue CBONCTBA METAIIIIOB
44 XUMHUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUH Psi/i HANPSHKEHUN METAJIOB 1
O6mtre cnocoOb! mosrydeHust MeTauioB. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHAN, OpOH32a) U UX TPUMEHEHHUE B OBITY U 1
45 MIPOMBIIIJIEHHOCTH. BhIUnCIeHNs 10 YpaBHEHUSAM XUMUYECKUX PEAKIIUNA, €CITU OJIUH U3 PEareHTOB COJACPKUT MPUMECH.
X3: 03HaKOMJIEHHE ¢ 00pa3llaMi METAJJIOB U CIUIABOB
16 [TonsaTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT KOPPO3uH. XIJ: U3YUEHHE PE3yIbTaTOB KOPPO3IUH 1
METaJUIOB (MCTIOJIB30BAHNE BUACOMATEPUATIOB)
47 [[lenounble MeTaiubl: TIOJI0keHUE B [lepronnueckoit cucreme xumuyeckux sneMeHToB [[.1. MeHnneneeBa, cTpoeHHne X 1
aTOMOB, HaX0XkJACHHE B mpupoie. DU3NUecKrue 1 XUMUUECKHE CBOMCTBA (Ha MpUMepe HATPHS M KaJIHsl).
48 OKcuapl ¥ THAPOKCUIBI HATPUS U Kanus. [I[puMeHeHre menoYHbIX METAUIOB U KX COETUHEHUN. XJ: U3yUeHue 1
0COOEHHOCTEH B3aMMOIEHCTBUS OKCH/IAa KaJIbIUsl M HATPHUS C BOJIOM (MCIOJB30BaHUE BUIEOMATEPUAIOB)
[[lerouyHO3eMENBHBIE METAJIBI — KaJbLIMI U MarHui nojioxkenue B [lepuoandeckoi cucteMe XMMHYECKUX 3JIEMEHTOB 1
49 J.. MenpeneeBa, CTpPOEHHUE UX aTOMOB, HAXOXJAEHUE B Tpupoie. PU3NYECKHE U XMMUYECKUE CBOMCTBA MarHus 1
KaJIBLIMSL.
50 Baxneiimme coequHeHns Kalblus (OKCHI, THAPOKCUT, COJTH). XD: HAOII0ICHUE U OTIMCaHUE TIPOIIECCOB OKPAIIMBAHUS 1
IJIaMEHH HOHAMU HATPHs, KaJls U KaiblMsl (MCIOJIb30BaHUE BUACOMATEPUAIIOB)
51 O6o0mmenue 1 cucteMaru3arys 3Hanuii mo Teme "lllenoynsie u meaoYHo3eMeNbHbIe MeTautbl". X3! u3ydeHune 1
0COOCHHOCTEH B3aMMOICHCTBHUS OKCHIA KaJIbIUsl M HATPUS C BOJIOM (MCHOJIb30BAaHUE BUICOMATEPUAIIOB).
52 JKéctkocTh BOJIBI M CLIOCOOBI €€ yeTpaHeHus . XJ: UCCIIeT0OBAHNE CBOMCTB KECTKOM BOJIBI 1
53 [Tpaktrueckas padora Ne 6 mo reme "JKECTKOCTh BOJIBI M METOJIbI €€ YCTpaHCHUS " 1
54 AmoMuHMit: osioxenue B [lepuoanueckoit cucreMe xumudeckux 3neMenToB J.M. MenneneeBa, cTpoeHHUe X aTOMOB, 1
Haxo’KJIeHHE B npupoie. Pu3nyeckue U XUMHUYECKUE CBOMCTBA AJIFOMUHUSL.
55 AmboTepHbIe cBOWCTBA OKCHA U THIpoKcuaa. XD: uccieaoBanne aM(pOTepHbIX CBOWCTB THIPOKCH/IA AIFOMUHHUS U 1
TUAPOKCHUIA LIMHKA
Kenezo: nonoxenue B [lepnoanueckoii cucreme xumuueckux 3eMeHToB J[.M. MenzeneeBa, CTpoeHUE UX aTOMOB, 1
56 Haxo’KJIeHHE B npupoe. Puznueckre 1 XMuMHUUYECKHE CBOMCTBA XKelle3a. XD: UCCIeOBaHUE TPOliecca TOPEHUS JKeTe3a B
KHCJIOpOJie (MCIOJIb30BAaHUE BUICOMATEPHAIIOB)
57 Oxcupl, ruapokcuabl u cou xenesa (1) u sxenesa (I11), ux cocras, cBoiicTBa U moyyucHue 1
58 O06o0011eHNe U cucTeMaTu3alys 3HaHui 1o TeMe "AoMUHUM, kene30". XO: ucciaeqoBaHue NPU3HAKOB MTPOTEKaHUS 1

Ka4eCTBEHHBIX PEAKIIMi HAa MOHBI: MarHUsI, KaJbIIMs, ATIOMUHMS, ITMHKa, xerne3a (1) u sxenesa (1), menu (11)




59 IIpaktuyeckas pabora Ne 7. Pemenue skcriepruMeHTaIbHBIX 33J1a4 0 TeMe «BaxxHelne MeTaibl ¥ UX COCIMHEHUS 1
60 Bbruncienus o ypaBHEHUSIM XUMHUECKUX PEAKIUH, €CIIM OJTMH U3 PEarcHTOB JIaH B U30BITKE WM COAEPIKUT MPUMECH. 1
Borunicnenus MaccoBOM 1011 BbIXOJA MPOJIYKTA PEaKUU
61 O060011eHNe U cucTeMaTU3aIys 3HaHUH| 110 TeMe "BakHelre MeTauibl U UX COeAMHEHUs " 1
62 KonTposbnas pabora Ne4 no teme «BaxHeilne MeTaJljIbl U UX COEITMHEHUS» 1
BemecTBa 1 Matepualibl B IOBCEHEBHON KU3HU YeI0BeKa. be3onacHoe UCIIOIb30BaHUE BEIIECTB U XUMUYECKUX PEaKIUil 1
63 B ObITy. [lepBasi mOMOIIb TPH XUMUYECKHUX 0XKOTAX U OTpaBlIeHUIX. X' U3y4eHne 00pa3lioB MaTeprUaioB (CTEKIIO,
CIUIaBbl METAJUJIOB, MTOJIUMEPHBIE MAaTEPUAIIbI).
64 XUMHYECKOE 3arpsa3HEeHUE OKpYXKarolen cpebl (peaenbHas nonycTuMas Konuentpanus semniects (nanee — [11K). 1
65 Poip XuMuu B perieHny SK0JI0THYECKUX MpoodIemM 1
66 O0600m1eHre U cucTemMaru3aiys 3HaHui o Teme "MeTtasuibr" 1
67 IIpomexyrounas arrecranus. MtoroBas KOHTpoJibHas paboTta 1
68 O06o006mIeHne u cucTemMaru3anys 3HaHni o teme "Hemeramisr" 1




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., - M.:
[Ipocsemenue, 2021
* Xumus, 9 kinacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., - M.:

[Ipocsemenue, 2021

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Hacronbhas kaura yuutens. Xumus. 8 kiacc / O.C. I'abpuensin, H.I1.
BockobotinnkoBa, A.B. Smykosa. — M.: JIpoda, 2002

Hacronpnas kuura yuurens. Xumus. 8 kinace / O.C. IN'abpuensu, U.I°
OctpoymoB. — M.: JIlpoda, 2002

Xumus 8, 9 k1. KoHTpoiasHbIe 1 TpoBepoUHbIe padboThl K yueoHuky O.C.

I"abpuensna. - M.: Jlpoda, 2013

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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