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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha YPOBHE OCHOBHOT'O 0011ero 00pa30BaHusl COCTABIEHA
Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOU
MpOrpaMMbl OCHOBHOTO o0uiero oOpazoBanus, npeactaBieHHbix B @PI'OC 00O, a
TaKk’k€ Ha OCHOBe (enepanbHONM pabodeil mporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHLEMIMU TpenojaBaHusi y4yeOHOro mnpeaMera «XuMus» B 00pa3oBaTENIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma 1o xumuu Aa€T NpeACTaBICHUE O LENsAX, OOIleld cTpaTteruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHS 00ydarOUIMXCsl CpeACTBAaMU y4eOHOro mpeaMera,
YCTaHABIMBAET 00s3aTeIbHOE  MPEJAMETHOE  COJepKaHHe, IMpeaycMaTpUBaeT
pacopenefieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHME MO pasfenamM MU TemMaM
OporpaMMbl MO  XMMHH, OIpEAeNseT KOJMWYECTBEHHbIE UM  KauyeCTBEHHbIE
XapaKTePUCTUKH COJEPKaHUSA, PEKOMEHAYEMYIO TOCIEI0BATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEW O0O0YyYaroluxcs, OIMpeaessieT BO3MOXKHOCTU
npeaMera IS peain3alid  TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO O0ILEr0o 0Opa30BaHuUs, a TaKXKe
TpeOoBaHMI K pe3yibTaTaM OOy4eHHs XMMMM Ha YpOBHE ILieJiel U3y4yeHHsl MpeIMeTa
U OCHOBHBIX BMJIOB Y4YEOHO-IIO3HABATENIbHOM JEATENIBHOCTH OO0YyYaroIerocs Io
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHUU CIY)XXMT OCHOBOM i (OPMHPOBAaHUS MHUPOBO33PEHUS
00yyarouierocsi, ero NpeCTaBICHUN 0 MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MPECTaBICHHs O B3aUMONPEBPAILCHUIX SHEPTUU U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHus TI00albHBIX IIPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPIreTUUYECKOW, MHUILECBOU U
HKOJIOTHYECKOMN 6€30I1acHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuyenne xumuu:

CHOCOOCTBYET peanu3aliii BO3SMOXKHOCTEN JIJIsl caMOpa3BUTHS M (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATIBHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEH
OOyJyaroUIuxcs, HaBBIKOB WX  CaMOCTOSTENbHONM  y4eOHOW  JIeATEIbHOCTH,
DKCIIEPUMEHTAIBHBIX M  HCCJIEAOBATEIBbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEITHEBHOI JKM3HHU, TaK U B MPOPECCHOHATBHOMN 1eATEIbHOCTH;

3HAKOMHUT CO CHEHU(PUKONA HAYYHOIO MBILUICHMS, 3aKIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IVIS/1a HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 Yy4YarOIINXCS;

CIocoOCTBYeT (DOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAY4YHBIM 3HaHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HampaBieHUsT B OOYYEHMM XHUMHHM OOECHEeYMBAIOTCA ClEenUupUKON
colepkaHusi ~ y4eOHOro  mIpeaMera,  KOTOpbId  SIBISIETCA  NEeAaroru4yecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUU Ha OIpPEAENIEHHOM 3Tare €€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIEero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIONIMMUCS CHUCTEMBbI TEPBOHAYATBHBIX MOHATHH XWUMHU, OCHOB
HEOPraHUYECKOM XUMHUM ©  HEKOTOPBIX  OTACIBHBIX 3HAYMMBIX TOHATUH
OPraHUYECKON XUMHUMU.

CrpykTypa coliepaHus MPOrpaMMbl MO XUMHUHM CPOpMHpOBaHa Ha OCHOBE
CUCTEMHOIro mnoaxona K €€ mn3ydeHuto. ColepaHUE CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHI O XUMHYECKOM 3JIEMEHTE U BEUIECTBE M CHUCTEMBbI MOHATUN O XUMHUYECKOM
peakiuu. O0e 3TU CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHITUITY
MOCJIEIOBATENIBHOTO PA3BUTHSl 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEJICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOHN CBSI3H;

— IpeJICTaBICHUMN 00 MEKTPOIUTHUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS  PAcCMaTpUBAIOTCS HA  OCHOBE  OMIIMPHUYECKHU
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K APYrOMY, BBITIONHSA (PYHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHHSI U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHUS HU3y4aeMbIX
BEILECTB.

OcBoeHHE  mpOrpaMMbl  TI0  XHMHH  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW IPUPOJIbI, LIEHHOCTHOTO OTHOUIEHUS K HAayYHOMY 3HAaHUIO U METOoAaM
NO3HaHMs B Hayke. M3yueHne XuMHUH NPOUCXOAUT C MPUBIICUCHUEM 3HAHUN U3 paHee
M3YYEHHBIX YU€OHBIX TpeaMeToB: « OKkpyxatomuii Mup», «buomorus. 5—7 kimacce» u
«®Dusnka. 7 Kmace».

[Tpu u3ydeHnu XUMUM MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKON
HayKH Kak 00JIacTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOW IEATEIbHOCTH
YelloBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJIbTYpHlL. 3amada y4eOHOTo
MpeaIMeTa COCTOUT B (JOPMUPOBAHUHU CHUCTEMbI XUMUUYECKUX 3HAHUA — BaKHEHUIITUX
($akTOB, OHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUHN, TOCTYIMHBIX 000OIIEHUN
MHPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKH, B MPUOOIICHUN K HAYYHBIM METOJaM
MO3HAHUS TPU U3YYCHUH BEMIECTB W XUMHUYECKUX pEaKiuii, B (OPMHUPOBAHUU U
Pa3BUTHU MO3HABATEIbHBIX YMEHUN U UX NPUMEHEHUU B YU€OHO-TIO3HABATEIbHOU U
y4eOHO-HMCCIIEOBATENbCKON  JI€ITEIbHOCTH, OCBOEHHWM NpaBWil  0€30MacHOIo
oOpallieHust ¢ BEIIECTBAMH B MTOBCETHEBHOM KU3HHU.

[Ipu u3yyeHMH XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMs BaX)HOE
3Ha4YeHUE TPUOOPETN TaKHe 1IEJIH, KaK:



— (opMupoBaHHE UWHTEUIEKTYaJdbHO pPa3BUTON JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJILHOMY TMPUHSITUIO PEIICHUN,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HaIPaBJICHHOCTh O0YYEHHUs Ha CUCTEMAaTHYECKOE MPUOOIIEHNE 00yYatoIUXCs
K CaMOCTOSITeJIbHOM TMO3HABATEIBLHON NESITEIbHOCTH, HAYYHBIM METOJaM TO3HaHUS,
(bopMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrnieueHue YCIOBUM, CMOCOOCTBYIONIUX MPUOOPETEHUIO OO0YYaroIIMMUCS
OMbITa Pa3HOOOPA3HOM JEATETLHOCTH, IIO3HAHUS W CaMOIIO3HAHMS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIINI), HMEIIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JEATEILHOCTH;

— ¢dopmupoBanue oOmel (QyHKIMOHATBHOW U  €CTECTBEHHO-HAY4YHOU
IPAMOTHOCTH, B TOM YUCJIC YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpPa, UCTIONB3Ys 3HAHUS U OTIBIT, MOJYYCHHBIC MPU U3YYCHUU XUMUH, IPUMEHSTh UX
IIPY PEIICHUH TPOOJIeM B MOBCEIHEBHOMN KU3HU U TPYJIOBOH JEATEILHOCTH;

— dopMupoBaHUe y 00yJarONIUXCS TYMAaHUCTUUECKUX OTHOILICHHUM, TOHUMaHUs
IIEHHOCTH XMMHUYECKUX 3HAHUN JJi1 BBIPAOOTKU SKOJIOTHYECKH I11€J1eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU JEATEILHOCTU B LIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS
Y OKPYKaroUIEH NPUPOJHOU CPEBIL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX I[IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMpOG U U HANPABIEHHOCTH JaJIbHEUIIEro 00y4YeHUsl.

OO61iee yKciio YacoB, OTBEAEHHBIX I U3YYEHHUS] XUMUU Ha YPOBHE OCHOBHOTO
obmero o6pa3oBanms, cocraBisgeT 136 gacoB: B 8 kimacce — 68 gacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemectBa. Pu3nMYeCKHEe CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTeNnbHAS MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Monb. MonsipHas macca. B3aumocBsi3p KoanuecTsa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOHCTB O0Opa3IlOB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peaklHil (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MAarHuTa, (UIHTPOBAHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT U MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIYYeHHs] KHUCJIOopoAa B JIabOpaTopud M MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHYECKHE pEaKkuuu. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHHE TapHUKOBOTrO 3¢ (pekTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Bojga kak pacTBoputTenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpHpojie U B KU3HU 4YesoBeKka. KpyroBopoT BoJbI B MPUPO/IE.
3arpsi3HeHrEe NPUPOHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okxcumoB. @DuU3WYECKHME U XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHre OKCUI0B.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. Ouszndeckue u
XUMHUYECKHUE cBoMcTBa KHCIOT. Psan axtmBHocTu MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEAEICHUE COJIEPIKAHUS KUCIOPOIa B BO3YXE, MOIYyUYCHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCaHUWE HUX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIO3HABAHUE W HU3Y4YCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHME OCOOCHHOCTEW pPACTBOPEHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UCCJEeIOBaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB pA3JIUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (1) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METalUIaMM, PEAKUWN HEUTPANIU3alUU, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOTO MeTajula IPYyTMM M3 PACTBOPA COJIH, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB IEpuUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonnueckoit cucremsl [l. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA TI0 €ro NnoJjiokeHuto B Ilepuonnueckon cucreme 1. . Menaeneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHsA Hayku W mpaktuku. Jl. M. MenneneeB — y4€Hbl U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENNU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3aoKeHUs, COCTUHEHNUS ).

Mexcnpeomemunle ceéa3u



Peanuzanmsi MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B § Kiacce
OCYIIECTBISICTCSI 4Yepe3 HCIIONb30BaHWE KaK OOIUX eCTeCTBEHHO--HAYYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHallu3, CHHTE3, KilacCUPUKAIMSA, TEPHOIUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIEIb, SIBIICHHUC.

dusnka: marepusi, aToOM, OJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHI,
M30TOIIbI, PaIMOAKTUBHOCTh, MOJICKYJIA, DJCKTPUUYCCKUN 3apsiJl, BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (PM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJIBI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUN B COOTBETCTBUU C IIOJOKEHHEM »3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbI XUMHYECKOW CBA3U. THIBI KPUCTAIWYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTAINIMUECKON PEIIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanys u HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XHUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHMYECKUX
COCJIMHEHUH, TEHETUYECKAsI CBA3b HEOPraHUYECKHX BEILIECTB.

Kiraccudukanys XuMUYeCKUX PeakIuil 10 pa3IMdHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3((deKTy, IIo
M3MEHEHHUIO CTEMEHEH OKUCIICHUS XMMHYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH, IO
y4aCTUIO KaTajau3aTopa). DK30- U IHIOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHCHHUSA.

[lonsitue o ckopoctu xumuyeckoi peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakmusx. [IoHATHE O TOMOTreHHBIX M T'e€TEPOTrCHHBIX
peakuusax. [lonarue o katanuze. [loHITHE O XMMUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XHWMHUYECKOW PEAKIMU M TMOJOKEHUE XUMHUUYECKOrO
paBHOBECHS.



OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIHbHOMN peaxKuum. CocraBieHue ypaBHEHUI
OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIUA C HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OasnaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBUs MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE ypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHUW W CcoOJiei B CBETE€ TMPEJCTABICHUH 00 dSJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOKHBIX BEIIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE JJIEKTPOMPOBOIHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U coJiel
(BO3MOXKHO  WCHOJIb30BAaHWE BHJIEO MaTE€pUaliOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pa3joKeHUsS, COSAUHEHUS), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAUYECTBEHHBIX pEaKIMil HA  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX cOeIMHEHMSI

OO6miass xapakTepucTUka TanoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeNeHu okHucieHus. CTpoeHue M (HU3NUYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha [PUMEPE  XJOpa
(B3auMOJIECTBHE C MeETaJUIaMH, HEMETaJlJlaMH, Iejgo4amMu). XJIOPOBOJOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHUE, NMpuMeHeHue. JlelicTBue
XJiopa YW XJIOPOBOAOPOJIa HA OpPraHU3M YEJIOBEKA. BaxkHeumue XJIOpuabl U HX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTereHH OKucieHus. CTpoeHrne M (PU3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOAOpOAd, CTpOCHHUE, (PU3HYECCKUE U
XUMHUYECKHE CBOMCTBA. OKCHIIBI CEPhl KaK MPEACTABUTEIN KHUCJIOTHBIX OKCHJIOB.
Cepnas kuciora, ¢uU3MUYECKHE W XHUMHUYECKHE CBOWCTBa (OOIMEe Kak
MpEe/ICTaBUTENA Kjacca KHUCIOT H crenuduyeckue). XHUMHYECKHUE pPEaKIuu,



JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTHI.
IIpumenenune cepHoi KUca0Thl. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COECIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 3iaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, paclpOCTPAHEHUE B MPUPOJE,
¢u3nueckre U XuMu4yeckue cBoiicTBa. Kpyrosopot azora B mpupoae. AMMHUakK, €ro
dusznueckre 1 XMMUYECKUE CBOMCTBA, MOTyyeHue u npuMenenue. Coau aMMOHUS,
ux (U3NYECKUE U XUMUUYECKUE CBOMCTBA, mpuMeHeHre. KadyecTBeHHas peakius Ha
MOHBl aMMOHHUS. A30THas KUCIOTa, €€ MojJy4yeHue, (PU3nyeckue M XUMUYECKUE
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U cleuu(uyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHNE OKPY>KAIOIIEH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
altoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aJUIOTPOIHBIE
Moau(UKALMK, pPACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKCHabl yriaepoaa, ux
duznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHE TPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ COMK, UX (PU3NUECKHue U XUMUUYECKHE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KayecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupongHble WCTOYHWKK YTIAEBOAOPOAOB (yroyib, TPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKN BaKHBIX BEHIECTBAX: )KUPaX, OEJKax, yrieBoJax — U UxX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npumeHenue. CoenvHEeHMs] KpeMHHs B npuponae. OOmme mnpeacraBieHus 00
okcuse kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B



OBITY, B MPOMBIIUICHHOCTU. BakHelIue CTpouTEeIbHbIE MaTepHUallbl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOoH, xkene300eToH. [IpobimeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpakaromuye (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajloreHOB M WX COCJAWHEHHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl u €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON  CEpPHOM  KHUCJIOTHI, H3YyYCHHE XHMHUYECKHX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOZcHUE TpU3HAKa €€ MpOTeKaHWs, O3HAKOMJIEHHWE C (PU3MUEeCKUMHU
cBoMcTBamMHu aszora, ¢ochopa M UX COCAUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), 00pa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHE,
cobupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOMN a30THON KUCJIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIECCOM  aicopOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJTyYeHUE, COOMpaHUE, PACIIO3HABAHUE M W3y4YCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNUE KAaYeCTBEHHBIX peakiuii Ha KapOoOHAT H
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIMEN CUJIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a71a4 o TeMme «BakHelIe HeMETAJUIBI U UX COSTUHECHUSY.

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTePUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTallioB. MeTainyeckasi CBA3b U
METAJUIMYECKasl ~ KpUCTAUIMUECKass  pem€Tka.  DJIEKTPOXUMHUYECKHH  psif
HaMpsHKeHUH MeTamioB. dusnyeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0mime
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounble MeTawibl: nojiokeHue B [leproamyeckoil cucTeMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXIACHHUE B IMPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuabl u



TUAPOKCHUABI HaTpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B TIpupoje. PU3NUECKrue U XUMUYECKHE CBONCTBA MarHus
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKUE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THIAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHbIX PEAKIMi Ha MOHBI: MAarHUs, KaJbLUs, aJIIOMUHUA, LIUHKA, JKElie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHKE MIPOILIECCOB OKPAIIMBAHMUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUIA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B pemieHnn 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuit IKcnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUu(UKAIUA, TEPUOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: MaTtepusi, aToM, DJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemérka, CIUiaBbl, (PU3NYECKHE BEIUYMHBI, CAUHHUIIBI U3MEPEHUS, KOCMUYCCKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, IbIxaHue, Owocdepa, IKOCHUCTEMa, MHHEpaIbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaAdbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue OMbITa IeSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0O0IIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOU HWH(MOpManueil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

MHTEpPEC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHHE ITOCICACTBHH |
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIIUTAHUS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3yJibTaTaM TPYIOBOH ACATCIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTE3a, (aKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEeaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTUMH TMOHSITHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpHU PElIeHUH Yy4eOHO-TT03HAaBATENbHBIX 3aa4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEC/ICTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B Kay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJbl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie Auanora W (WiaM) JHUCKYCCHUU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEILHOM
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JeJlaTb MPEe3eHTalUI0
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NPU  PELICHUHU
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryiasiTuBHbIC YHUBepPCcAIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTABISTH WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U AaHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAalOIIMMUCA HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHny oOydenus B 8 ki1acce nmpeMeTHbIE pe3yJIbTaThl HA 6A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PEaKIuu pPa3J0KEeHUs, pPEaKIUu 3aMElICHUs, pEeaKInuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsi KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOp, MAacCOBasi JOJIsI BEIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOpPMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHasT M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnmna)», maneie u
OomnbIIMe TEPHUOJBI, COOTHOCUTH O0O3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre UX Mo 3JIEKTPOHHBIM CIO0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MAaCCOBYIO JIOJIKO BEILECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITH OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON AESTENIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
NO3HaHUS — HaOIo/IeHHe, W3MEpPEeHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIecTB (BOJOpOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U APYTHEL).

K xoniy oOydenus B 9 kj1acce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKInsi, XUMHUIECKasi CBSI3b, TETIOBOH A (PexT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaAKIMU HOHHOTO
oOMeHa, KaTaliu3aTtop, XHUMHYECKOE€ paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJIMYECKasi), KpUCTAJUIMYECKasi pemérka, KOppo3usi METalioB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
IPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJI30BaTh XUMUUYECKYIO CHUMBOJUKY IS COCTaBJICHHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIACCy COEIMHEHUH 1Mo (GopmyliaM, BHJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro TMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», manple U OOJbIIME TEPUOMABI, COOTHOCHTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpefielieHie HX 10 DJIEKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U WX COCIUHEHUU B
npejenax MajiblX TMEPUO0B U TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(P(DEKTy, M0 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
puMepamMy MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TPOTEKaHUS XMMHUYECKUX TMPEBPAICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MAacchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHbIM O0OpYyIOBAaHMEM, a TakkKe TMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, MOATBEPKIAIONIME  KAYeCTBEHHBI  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMM/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON JeATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YCHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJIIOIeHNEe, W3MEpPEHUE, MOJEIUPOBAHKUE, IKCIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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