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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU

JIMHHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yabTaThl OCBOCHHS TMPOTPAMMbI OCHOBHOI'O OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCS B XoJe OOydYeHHs XUMUU B EIUHCTBE Y4eOHOH U BOCHHUTATEIBHOU
JEATETbHOCTH B COOTBETCTBUU C TPATULIUOHHBIMH POCCUUCKHUMH COLIUOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMHU, TPUHATHIMA B OOIIECTBE MPaBWIAMH U HOPMaMU
MOBEJICHUS W CIOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS W COIHAM3AINN
oOydJaronuxcs.

JIMYHOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOU MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMI U pacCUIMpPEHUE ONbITA ACATEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

LIEHHOCTHOTO OTHOUICHHSI K OTE€YECTBEHHOMY KYyJIbTYpPHOMY, HCTOPUYECKOMY U HAYUHOMY
HACJICUIO, TMOHUMAaHMs 3HAYEHHUS XMMHYECKONW HayKd B >KM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOI MHGOpMaIueil 0 MepeIoBbIX TOCTHKEHUSIX U OTKPBITUAX
MHUPOBOH M OTE€UYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAayUHBIX 3HAHUAX 00 YCTPOICTBE
Mupa 1 o0IIeCcTBa;

2) rpasKIaHCKOr0 BOCIIUTAHUS:
IIPEACTABJICHNS O COLMAIBHBIX HOPMAX U IIPaBUiIaX MEKINYHOCTHBIX OTHOLICHHUN
B KOJUIEKTUBE, KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B  OOIIECTBEHHO TIIOJIE3HOM,
y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKOM W JPYrMX BHUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOW COBMECTHOW JAEATENBHOCTH NPU BBIMOJHEHHH YYEOHBIX, MO3HABATEIBHBIX
3ajjay, BBIIOJHEHUH XMMHYECKHUX O3KCIIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOEKTOB,
CTpEMJIEHUSI K B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B IIpoLecce 3TOH y4uyeOHOM
JIeATEIbHOCTH, TOTOBHOCTU OLICHMBATh CBOE IOBEACHUE W IIOCTYIKM CBOMX TOBApUILEH C
HO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MTOCTYIKOB; 3)
LHEHHOCTH HAYYHOI'0 IO3HAHMS:
MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEAKLIUU, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO pa3BUTHSl HAayKM M COCTABJIAIOIIAE OCHOBY [UIsl ITOHUMaHHS
CYIIHOCTH HAay4YHOM KapTUHBI MHpa, INPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUS TPUPOJBI, B3aWMOCBA3SIX YEIOBEKa C IPUPOJHOM Cpenol, O poJM XUMHH B
MO3HAHUM ITHX 3aKOHOMEPHOCTEH; MO3HABATEJIbHbIE MOTUBBI, HAIIPABJICHHBIE HA NIOJy4YEHUE
HOBBIX 3HAHUN MO XUMHH, HEOOXOAMMBIE JUIsI OOBACHEHHs HAONIOJJaeMbIX IPOLECCOB U
SBJICHUH, IMO3HABATEIbHOM, MH(OPMAIIMOHHON W YHUTATENbCKOH KyIbTYpHl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoi,
JOCTYITHBIMU TE€XHUYECKHMHU CpPEICTBaMU HWH(POPMALIMOHHBIX TEXHOJOTHI; HHTEpeC K
OOy4yeHHI0 W  TIO3HaHWIO, JI0O003HATENBHOCTb, TOTOBHOCTh M  CIIOCOOHOCTH K
caM0o00pa30BaHMIO, TPOEKTHOW U HCCIEeNOBATEIbCKONH JAEATENbHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPaBIECHHOCTU U YPOBHS 00Y4Y€HHUS B JaIbHEHUIIEM;
4) popMupoBaHus KYJbTYPbl 310POBbS:

OCO3HaHUE LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HM, OCO3HAHME TOCIEACTBUHA M HENPHUITHE BPEIHBIX
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MPUBBIYEK (YIOTPEOICHUST aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS), HEOOXOIUMOCTH COOJIIOACHUS
npaBujI 0€30MaCHOCTH MpU OOpaIICHUH ¢ XMMHYECKUMHU BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpyn10oBOro BoCHUTAHUA:

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO podeccuii 1 Tpyna pa3aIndHoro poja,

yBO)KEHHE K TPYAYy H pe3yiabTaraM TPYJOBOH [EATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE
NPUMEHEHHUS NPEIMETHBIX 3HAHUW 10 XWUMHH, OCO3HAHHBIM BHIOOp WHIMBUAYAJIBHOU
TPACKTOPUH MPOJOJKEHHUSI 00pa30BaHUsI C yUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHol MpodeccuoHaIbHOM
JNESTENIbHOCTH U Pa3BUTHS HEOOXOAMMBIX yMEHUN, TOTOBHOCTh aJlaiTUPOBAThCS B
npodeccnoHaIbHOM cpere;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOLICHHE K MPUPOAE KaK UCTOYHHUKY KUZHU

Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHHUS, MOHUMAHUE IICHHOCTU 30POBOTO M 0E301acHOTro
o0pa3a )KHM3HH, OTBETCTBEHHOE OTHOILICHHUE K COOCTBEHHOMY (PHU3NUYECKOMY M NCHXUYECKOMY
3JI0pOBBIO, OCO3HAHUE IIEHHOCTU COOJIOJICHHS IPaBHJI O€30MacHOTr0 MOBEACHHS MPH padboTe ¢
BEIIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO M JKU3HU JIFOACH; CIIOCOOHOCTH
MPUMEHSTh 3HAHUS, TOy4yaeMble IPU U3YUCHUH XUMHUH,

JUISl pelleHus 3a/1ad, CBSA3aHHBIX C OKPYXKAloLIEed IPUPOJHOW CpEeroW, Ul IOBBILICHUS
YPOBHSI OKOJIOTUYECKOH KYJIBTYpBl, OCO3HAHHUS TJIO0ATBHOTO XapaKTepa HKOJIOTHYECKUX
npo0JeM U MyTel MX pelIeHus MOCPEACTBOM METOJIOB XUMHH, YKOJIOTHYECKOTO MBIIUICHHUS,
YMEHHUSI PYKOBOJICTBOBATHCS HMM B ITO3HABATENHBHOM, KOMMYHHUKATUBHOW W COLMAIBLHOU
MPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe mMeranpenMEeTHBIX Pe3yJIbTaTOB BBLACISIOT 3HAYMMBIC sl (POPMUPOBAHHMS
MHPOBO33pEHUS OOLICHAYYHbIE TOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUIIOTE3a, PaKT, CHCTEMA,
npoIecc, HKCHEPUMEHT M JPYroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAy4YHBIX
y4eOHBIX TNpeIMeTax W IMO3BOJSIOT Ha OCHOBE 3HAHMM M3 ATUX HpPEAMETOB (OPMHPOBATH
IpeJCTaBIeHNE O 1IeIOCTHONW HayyHON KapTHMHE MUpPA, U YHHUBEpCaJbHbIC ydeOHbIe NeiCTBUSA
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIE,  DPETYJIATHBHBIE),  KOTOpble  00ECHEYHBaIOT
(dopMHpOBaHHE TOTOBHOCTM K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO M OCYILECTBIICHUIO
yueOHOU e TENbHOCTH.

ITo3naBaTenbHBIC YHHBepcAJIbHbIC Y4eOHbIe AelicTBust bazoBbie

JIOTHYECKHUe AeHCTBUA:

YMCHU UCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHU S IMTPU OCBOCHUHA 3HAHUH:

pPacKphIBaTh CMBICT XHUMHMYECKMX TOHATUH (BBIIENATH HX XapaKTepHble IPHU3HAKH,
YCTAQHABJIMBAaTh B3aUMOCBA3b C JIPYTMMH THOHATHSMH), HCIIOJNb30BAaTh MOHATHUS  JJIs
OOBSICHEHUS! OTHENbHBIX (DAKTOB M SIBJICHUH, BBIOMpATh OCHOBAHUS W KpUTEPUH IS
KJaccu(UKAUN XUMHUYECKUX BEIIECTB M XUMHUECKUX pPEaKIii, yCTaHaBIMBATh MPUYHMHHO-
CJIEZICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HU3YyU€HHs, CTPOUTHb JIOTUYECKHUE DPACCYKACHUS
(MHIYKTUBHBIE, JEIYKTUBHbIC, IO AaHAJIOTMM), JIeNaTh BBIBOABI M 3aKIIOYEHHUS; YMEHUE
MMPUMCHATH B IIpouecce IIO3HAaHUA  IHOHATHUA (Hpe)IMeTHI)Ie u MeTaHpeHMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJENHU, UCIOJb3yeMble B XMMHHU, MPEOOPA30BBIBATH LIUPOKO
MPUMCHACMBIC B XUMUH MOACIIBHBIC IPEACTABIICHUA — XUMHYECKHH 3HAK (CI/IMBOJ'I SHGMGHTa),
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XUMH4YecKkass (opMylia W ypaBHEHHE XHMHUYECKOH peakIuu — TIpU pEIICHUH Y4eOHO-
MO3HABATENBHBIX 33a7ad, C Yy4ETOM OTHX MOJICIBHBIX MPEJCTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYNICCTBEHHBIC MPU3HAKU N3Y4aeMbIX O0BEKTOB — XMMUYECKHX BEIIECTB U
XUMHYECKHX PEaKIUH, BBISBISTH OOIIME 3aKOHOMEPHOCTH, TPHYNHHO-CIICJCTBEHHBIE CBSI3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBble nccienoBareibCcKue 1eiCTBUS:

YMEHHE HMCIIOJIb30BaTh MOCTABICHHBIEC BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS, a
TaKKe€ B KayeCTBE OCHOBBI JJIsi (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMbBIX CY)KIICHUI, TPUOOPETEHHE ONbITa IO IUIAHUPOBAHHIO, OpraHW3alld U
NPOBEICHUIO YUYCHHYECKUX OSKCIIEPUMEHTOB, yYMEHHE HaOJr0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENILHO TPOTHO3UPOBATH €ro Pe3yibTaT, (hOPMYyIHUPOBATH OOOOIIEHHS ¥ BBIBOIBI 10
pe3yjibTataM MPOBEACHHOTO OIbITa, HMCCICIOBAHUS, COCTaBIATh OTYET O MPOJICITAHHOM
pabore.

Paborta ¢ unopmanmeii:

yMEHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALMIO pa3IMYHBIX

BUZOB M (POpPM NpEACTaBICHHUS, MOIYYAEMYI0 M3 Pa3HBIX MCTOYHUKOB (HAYYHONOIYJISpHAS
auTepaTypa XMMHMUYECKOIO COJIep)KaHus, CIpaBOYHble Iocobusi, pecypcbl HHTepHeta),
KPUTUYECKH OIICHWBAaTh MPOTHBOPEUUBYI0O M HEJOCTOBEPHYIO HH(OpMAIUIO; YMEHHE
OPUMEHATh pa3IMYHble METOJbl M 3ampochl IpU TMOUCKE U oTOope uHbopMaluu U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOIUMBIX [UIS BBIMOJHEHUS Y4€OHBIX M IMO3HABATEIbHbIX
3ajjay  ONpeNeNIEHHOrO0 TUMa, MpUOOpeTeHue ombpiTa B OOJACTM  MCIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJIAJCHHE KyJIbTypOH aKTUBHOIO
UCIIOJIb30BAaHUS Pa3IMYHBIX MOUMCKOBBIX CHUCTEM, CAMOCTOSTENbHO BBIOMPATh ONTUMAIbHYIO
dopmy npezacraBieHus MHGOPMALMK U WUIIOCTPUPOBATH PELIaEMblEe 3a]1a4l HECIOKHBIMU
cXeMaMH, AMarpaMMmami, JApyruMH ¢dopmMamMu TpapuKd U MX KOMOMHALMSAMHU; YMEHHE
UCIOJIb30BaTh U aHAIM3MPOBATH B Ipollecce Y4eOHOH U MCCIE0BATENIbCKOM AeITeIbHOCTH
UHGOPMALIMIO O BIMSHUM IPOMBIIIJIEHHOCTH, CEIbCKOIO XO3AHCTBAa W TpaHCIOpTa Ha
COCTOSIHUE OKPY’KAIOLEH IIPUPOIHOU CPENIBIL.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBHUS:

yMEHUE 3a/1aBaTh BOIMPOCHI (B XOJe Auanora u (Miu) AUCKYCCHH) TIO0 CYIIECTBY 00CYKIaeMOit
TE€MBbl, (OPMYJIUPOBATH CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS MpPEI0KEHHON
3a1a4uu, HpI/IO6pCTeHI/I€ OIIbITa IPE3CHTAINHN PE3YJIbTATOB BLIITOJIHCHUA XUMHUYCCKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOPATOPHOM PabOTHI MO UCCIEAOBAHUIO CBOWCTB
BEIIECTB, YYEOHOTO IMPOEKTa); 3aWHTEPECOBAHHOCTh B COBMECTHOH CO CBEpCTHHKAMH
MO3HABATEIILHON M MCCIIE0BATEILCKON ISATEIFHOCTH TIPU PEIICHUH BO3HUKAIOIINX TPOOIEM
HAa OCHOBE Yy4€Ta OOIIMX HMHTEPECOB U COTJAcCOBaHUS MO3UIMUi (00CyXIeHus, oOMeH
MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOpPAHMHAIIMS COBMECTHBIX JACHCTBHI, OmNpeneneHue
KPUTEPUEB IO OLIEHKE KaYecTBa BBIIIOJIHEHHOW paboThI U ApYyTHE);

PeryasiTuBHbIe yHHBepCcaJbHbIe y4eOHbIe 1eCTBHA:
YMEHHME CaMOCTOSITENIBHO ONPENENSITh LENH AESITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,

KOHTPOJIMPOBAaTh U NPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JEATEIbHOCTH, BBIOMPATH
HaubOosnee HQQEeKTUBHBIE CIMOCOOBI peuieHUs Y4eOHBIX M IO3HaBaTeNbHBIX 3ajad,
CaMOCTOSTENIBHO COCTABJIATh WM KOPPEKTUPOBAThH MPEAJIOKEHHBIM aJITOPUTM JAEHCTBUN ITPU
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BBITIOJIHCHUH 33JlaHU C y4ETOM TOJTYYEHHUS] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTaX —
BEIIIECTBAX M PEAKIHUAX, OLICHUBATh COOTBETCTBUE ITOJYYEHHOIO pe3yJibTaTa 3asBICHHON
e, YMEHHUE HCIOJIb30BaTh M AaHAJIU3UPOBATh KOHTEKCTHI, MpeiaraéMbie B YCIOBHH
3aJJaHuH.

INPEJIMETHBIE PE3YJIBTATbBI

B cocrtaBe mnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOEHHUIO 0053aTEIbHOIO COIACpPXKAHHUSA,
YCTQHOBJICHHOTO JaHHOM (enepanbHOi pabouyeil mporpaMMoi, BBIAEISAIOT: OCBOCHHBIE
0o0yyaroIMMHUCS HaydHble 3HAHMSA, YMEHHUS U CIOCOOBI JeHcTBUM, crnenuduyeckue s
npeaMeTHOM obnacTu «XHUMUS», BUABI JEATEIBHOCTU IO IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpeTalyuy, NpeoOpa3soBaHUI0 M IPUMEHEHUIO B DPA3JIMYHBIX YYE€OHBIX M HOBBIX
CUTYalUsX.

K xoHuy oOyueHus B 8 kiiacce nmpegMeTHbIE pe3ysIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHATHI: aTOM, MOJIEKYJA, XUMHUYECKUN
3JIEMEHT, NPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJAHAs U HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BELLIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl 1011 XMMUYECKOI0 3JI€MEHTa B COCMHEHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHME, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKass peakuus, KilacCUu(UKaLUs peakuuid: peakluu COEAWHEHMs, peaKUH
pa3JIoKEHUs, peaKklM 3aMeIleHus], peaklul oOMeHa, 9K30- U 3HIOTEepPMHUYECKUE peaKlu,
TeroBoi 3¢ddekr peakuuu, AAPO aToMa, AIEKTPOHHBIA CIOW aroma, aTOMHas OpOuTalb,
pazguyc aroma, XMMHYECKas CBA3b, NOJIIPHAs M HEINOJIIpHAas KOBAJIEHTHAs CBS3b, MOHHAs
CBSI3b, HOH, KATHOH, AaHUOH, PacTBOP, MaccoBas J10Js BellecTBa (IPOLIEHTHAsT KOHLIEHTPALH )
B pacTBOpE; WLIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMUYECKHMX MOHSATHI U MPUMEHSTh
9TH
NOHATHS TIPU OIMCAaHUM BEIIECTB M UX IPEBpAILCHUI; HCIIONb30BaTh XHMHUYECKYIO

CHUMBOJIUKY JIJISl COCTaBJIEHUS (pOPMYJI BEIIECTB U
YPaBHEHMI XUMHUECKUX PEaKIHif; ONpeaessaTh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX

COEIUHEHUSIX, CTETIEHb
OKHCIICHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
ornpeaenéHHOMY KJlaccy COeMHEHHH 1o popMysam, BUJI XUMHUUECKOH CBSI3U
(KOoBaJIeHTHasT M MOHHas) B HEOPraHWYECKHX COEIUHEHUSX; PpaCKpbIBaTb CMBICIT

[Iepnonnueckoro 3akona JI.11. Menneneesa: 1eMOHCTPUPOBATH
NOHMMAHHUE [EPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX DJIEMEHTOB OT HX
nosio>keHus B Ilepuonnyeckoil cucteme, 3aKOHOB COXPAHEHHUS! MacChl BELIECTB, IOCTOSTHCTBA
COCTaBa, AaTOMHOMOJIEKYJIIPHOIO YUEHMsI, 3aKOHA ABOra/ipo; ONMUCBIBATH M XapaKT€pU30BaTh
tabnunyto popmy Ileproauyeckoit CUCTEMBI
XUMHUYECKHX JJIEMEHTOB: Da3MyaTh MOHATHS «IJaBHas mnoArpynma (A-Tpymma)» Hu
«mobounas noarpymnna (b-rpynmna)y», Mansie U 60bIINe TEPHObl, COOTHOCUTH 0003HAUEHMUS,
KOoTOpble uMeroTcst B Tabnuue «llepuonmueckas cucrema xumuueckux siaementoB [I.1.
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB XMMMUYECKHX JJIEMEHTOB
(coctaB U 3apsj sapa, oOIIee YMCIO AIEKTPOHOB M PACHpEAENICHHE UX MO 3JIEKTPOHHBIM
CJI05IM); KJIacCU(PUIIMPOBATh XUMUUECKHE SJIEMEHThI, HEOpraHNUECKHE BELIECTBa,
XMMHUYECKHE peakiuu (IO YHCIy M COCTaBy YYAacTBYIOIIMX B PpEaKIUH BEIIECTB, IO
TEI0OBOMY 3¢ (eKTy); XapaKTepu30BaTh (OMUCHIBAThH) OOIINE XUMHUUECKUE CBONCTBA BELIECTB
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pa3IMYHBIX KJIACCOB, MOJTBEP)KIas OINHCAHUE TMpPUMEpPaMH MOJIEKYJISPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XHMMHUYECKUX pEaKIuii; TMpPOTHO3UPOBAThH CBOIICTBA BELIECTB B
3aBHCUMOCTH OT MX KaYE€CTBEHHOI'O COCTaBa,

BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIIOBHUSX; BBHIYUCIATH

OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,

MacCOBYIO JIOJII0 XHUMHUYECKOro 3JieMeHTa Mo ¢GopMylie COECIUHEHUS, MAacCOBYIO JIOJIO
BEIIIECTBA B PaCTBOPE, IPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIUU; IPUMEHSTh
OCHOBHbIE ONEPALMU MBICTUTENILHOMN IeATEIbHOCTH — aHAJIU3 U CUHTES,

CpaBHEHHE, o0o01IeHue, CHCTEMATH3AIIUIO, KJ1accu(UKaIuio, BBISIBIICHHC
NPUYHHHOCIICICTBEHHBIX CBSI3€H — JUI M3yYCHHS CBOWCTB BEIIECTB U XUMHUYECKUX PEaKIUii,
€CTeCTBEHHO-HAYYHBbIC METOJbI TO3HAHUS — HAONIOJCHHE, HM3MEpPEHHE, MOJICITHPOBAHUE,
AKCIEPUMEHT (PEabHBI W MBICIICHHBIN); CIIEJ0BATh MPAaBHJIAM I10JIb30BAHHS XUMHUYECKOU
HOCYI0M 1 J1aOOPaTOPHBIM

o0opynoBaHWEM, a TaKKe NpaBWiIaM OOpalICHHS C BEIIECTBAMH B COOTBETCTBUU  C
WHCTPYKIUSMHU IO BBINIOJHCHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB IO TOJIYYCHUIO H
COOMpaHUI0 ra3000pa3HBIX BEUIECTB (BOAOPOAa M KHCIOPOAA), IPUTOTOBICHHIO PACTBOPOB C
OIpeNeIEHHOW MacCOBOM JoJieldl pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOIMTH
XUMHYECKHE IKCIICPUMEHTHI [0 PACIO3HABAHHUIO PACTBOPOB IIEIOUEH M KHUCIOT C MOMOIIBIO
UHAUKATOPOB (Jakmyc, ¢heHondraiernH, METUIOPAHK U IPYTHE).

K xoH1y oOyueHus B 9 kiacce mpeIMeTHbIE Pe3ysbTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y OOYUAIOIINXCSl YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATHI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTUOH, aHWOH, IIPOCTOE BELIECTBO, CIIO)KHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCJIEHUS, XMMHMUYECKas peakuus, XMMHYECKas CBS3b,
TEIUNIOBOH  A(PQEKT peakuu, MOJIb, MOJSPHBIA O00BEM, PACTBOp, OSJICKTPOIUTEHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAs AUCCOLMALNS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop,
XUMHYECKOE paBHOBECHE, OOpaThMble U HeoOpaTHUMble pEaKIHMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
aloTponusi, aM(pOTEpPHOCTb, XMMHUYECKasl CBSI3b (KOBaJIEHTHasl, MOHHAs, METaJuIMyecKas),
KpUCTAJUIMYECKash PEIETKA, KOPPO3Us METAJIOB, CILIABBI, CKOPOCTh XMMHUYECKOM pEaKIui,
npeaenbHo jponycrumas koHuentpanus [IJIK Bemectsa; MIUIFOCTPUPOBATH B3aWMOCBS3b
OCHOBHBIX XMMUYECKUX MMOHATHU U IPUMEHATHITH
MOHATUSA TPU ONKMCAHMM BEIIECTB W HX IPEBPALIECHUN; HCIOJIb30BaTh XUMHUYECKYIO

CHUMBOJIMKY JIJIsl COCTaBJIEHUS (POPMYJI BEIIECTB U
YPABHEHUN XUMHUYECKHX pPEaKUHW; OINpeAeNaTh BAJICHTHOCTb M CTEIEHb OKHUCICHUS

XUMUYECKUX DJIEMEHTOB
B COCIMHEHMAX Pa3IUYHOIO COCTaBa, NPUHAIICKHOCTh BELIECTB K ONPEIEIEHHOMY KIIAcCy
COeMHEHUH 1o (opMysaM, BUJ XUMUUYECKON CBSI3U (KOBaJICHTHAs, HOHHAs, METaJUINYecKast)
B HEOPraHMYECKUX COEIUHEHHUSIX, 3apsa] MOHA M0 XUMHUYECKOU (hopMmyrse, XapakTep Cpeasl B
BOJHBIX pAacTBOPAX HEOPraHUYECKUX COCJUHEHUN, THUIl KPUCTAUIMYECKOM PEIIETKU
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbIca Ilepuonnueckoro 3akona J[.M. MenneneeBa U I€MOHCTPUPOBATH
€ro NOHMMAaHHE: OMHUCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢opmy Ileproanueckoit
CHCTEMBl XMMUYECKHX JIEMEHTOB: pa3jinyaTh MOHATUS «IJIaBHAas moArpynna (A-rpynmna)» u

«mobounas noarpynna (b-rpymnmna)y», Mansie U 60bIIMe TEPHObI, COOTHOCUTH 0003HAUEHMUS,
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KOTOpBIE UMEIOTCS B IEPUOANYECKON TaOJIHIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XHMHYECKUX OJJIEMEHTOB (COCTaB MW 3apsAl sjapa, oOliee 4YHCIO 3JIEKTPOHOB U
pacmpeneneHie WX T0 JJICKTPOHHBIM CJI0sIM), OOBICHATH OOIIHME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCIMHEHHI B Mpejaenax MajblX MEPUOJIOB U TIIaBHBIX
HNOATPYNNI ¢ y4€TOM CTPOEHHUS UX aTOMOB; KIACCU(PUIMPOBATH XUMHUYECKHUE 3IIEMEHTHI,
HEOpPraHUYECKUE BEIIeCTBa,
XUMHUYECKHE peaknuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B pEaKIMHM BEUIECTB, IO
TeroBoMy 3(dekry, Mo H3MEHEHHIO CTENeHEeW OKUCICHUS XHMUYECKUX DIIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CHEIU(PUICCKIHE XUMUIECKIE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOJATBEPXkJIas OMNHCAHUE NpPUMEpPaMU MOJEKYISIPHBIX W HOHHBIX
YPaBHEHHI  COOTBETCTBYIOIIMX  XUMHUYECKHUX  PEAKIMH;  COCTaBIATh  YpaBHEHHS
NEKTPOJIUTUYECKON IUCCOLUALUN KUCIIOT, IIEJIOYEH UM COJICH, IMOJHBIE U COKpAIEHHBIE
YpaBHEHHsS peakUuMid HOHHOrO OOMEHa, YypaBHEHHsS pPEaKUWid, MOATBEPIKIAIOIINX
CYIIIECTBOBAaHHME T€HETHUECKOW CBS3HM MEX]y BELIECTBAMH PA3IMYHBIX KJIACCOB; PACKPHIBATH
CYILIIHOCTh OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCa ATHX PEaKIHif; MPOrHO3UPOBATh CBOWCTBA BEILIECTB B
3aBHCHUMOCTH OT X CTPOEHHS, BO3SMOXXHOCTH
NPOTEKAHNUS XUMUYECKHX MPEBPAIICHUH B PAa3IMUHBIX YCIOBHSIX; BEIYUCISATH OTHOCUTEIHHYIO
MOJICKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIO XHMHYECKOTO JIEMEHTa IO
dopMysie COEIMHEHHUs, MACCOBYIO JOJIO BEIIECTBA B PAcTBOpPE, IMPOBOAUTH PACUETHI IO
YPaBHEHHIO XMMUYECKON pEaKIiy; COOJII0IaTh MPaBUIIa TIOJIh30BAHUS XUMHUECKON TOCYION
U J1abopaTOPHBIM
o0opynoBaHWEM, a TakXe MpaBuUja OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH  C
UHCTPYKLIUSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OINBITOB IO TOJIYYCHHIO H
coOupaHMIO T'a3000pa3HbIX BELIECTB (aMMMaKa M YIJIEKHCIOrO rasa); MpPOBOIAUTH PEaKIUH,
MOJTBEPKIAIONINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEHIECTB: PACHO3HABATH OIBITHBIM
nyTéM XJIOpUA-, OpOMUA-, HOAWI-, KapOoHaT-, docdar-, cummkar-, cyibdar-, THAPOKCHI-
MOHBI, KaTHOHBl aMMOHHMS W HOHBI HM3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHWYECKHUX BEIIECTB; NPUMEHATH OCHOBHBIE OIEPAlMU MBICIUTEIHHON
NeSITeTbHOCTH — aHAJI3 M CHUHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTEMAaTHU3aIlUIO, BBISBICHHE
NPUYHMHHO-CJIEICTBEHHBIX CBS3EW — JJISl N3YUEHHsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIni,
€CTeCTBEHHOHAYYHbIE METOJbI TIO3HAHWS — HaOIIOJeHHe, W3MEpeHHe, MOJIEIHPOBaHUE,
HKCIEPUMEHT (peasbHbI U MBICIICHHBIH).



COJAEPKAHUE ITPEJIMETA

8 KJIACC IlepBoHayajibHble XUMHYECKHE MOHSATHS
[Ipenmer xumun. Ponb XMMUM B KHU3HU 4Y€IOBEKa. XUMHUA B CHCTEME HayK. lena u

BenlecTBa. PU3NYECKUE CBOMCTBA BEIECTB. ArperaTHoe cocrosiHue BeuiecTB. [lonsTue o
METO/ax MMo3HaHMs B XUMuU. YncTele BemecTBa u cMecu. Croco0bl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTeie U Cil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTenbHas aroMHas Macca. OTHocUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 10JI1 XMMHUYECKOIO JIEMEHTa B COCMHECHUH.

KomnuectBo BemiecrBa. Monbs. MossipHas Macca. B3auMocBsA3p KOJIUM4ecTBa, MAacChl U
yucia CTPYKTYPHBIX €MHUL BelecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COCINHEHUH.

du3nyeckue U XUMHUYECKHE SIBJICHUS. XHUMHUUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIECTB. XHUMHUYECKHE ypaBHeHUd. Kiaccupukanus XUMHUECKUX
peakuuii (CoeMHeHMs], Pa3IOKEHUs, 3aMeILeH s, OOMeHa). Xumuueckuii IKcnepumenm.

3HaKOMCTBO C XMMUYECKOH MMOCY/10#, npaBuiIaMu paboThl B Ja0OpaTOpUM U NMpuéMamu
oOpatieHus ¢ 1a0opaTopHbIM 000pYIOBaHUEM, U3YUCHHE U ONMCaHUe (PU3MUECKUX CBOMCTB
00pa3loB HEOPraHWMYECKUX BEIECTB, HaOIrofeHUe (pru3nyeckux (IJIaBjieHHE BOCKA, TasiHUE
JbJa, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE M KOHJEHCAIUs BOJIbl) U XMMUYECKUX (TOpeHHe
CBEUH, MPOKAJIMBAHWE MEIHOM IMPOBOJIOKH, B3aUMOJICHICTBHE Meja C KHUCIOTOH) sIBIECHU,
HaOJIoZleHWe M OIMCaHHWE IPU3HAKOB IPOTEKAHUs XMUMHUYECKMX peakuuil (pasiokeHue
caxapa, B3aUMOJICMCTBUE CEpHON KHUCIOTHI C XJIOPUAOM Oapus, pas3ioKeHHe TI'MIPOKCUAA
menu (II) mpu HarpeBaHuu, B3aMMOAEHCTBHE XKeje3a ¢ pacTBopoM coiu Meau (II), uzyuenue
croco0OB pa3jieleHuss cMeceil (C IMOMOINbI0 MarHuTa, (GWIBTPOBaHHE, BbIIAPUBAHUE,
JUCTWIALMS, Xpomarorpadusi), MpoBeACHWE OYMCTKHM IOBAPEHHOM CONM, HAOIIOJEHHE U
ONMCAHNE PE3YJIbTATOB NPOBENEHUS OIBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHs Macchl,
co3laHue Mojeneil  Mojekya (IIapoCTEep)KHEBBIX). BaskHelimme mnpeacTaBHTEIH
HEOPraHN4YeCKHUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — a1meMeHT M IpOoCTO€ BELIECTBO.
Haxoxxnenue kucioposna B MNpupone, (pU3MUECKHe M XMMHUYECKHE CBOWCTBa (peakuuu
ropeHusi). Oxcuabl. [Ipumenenune xkucnopona. CrnocoObl MOJNydYeHHs KHCIOpoAa B
n1abopaTopuu U NpoMmbIIIeHHOCTH. KpyroBopot kucinopoaa B nmpupoje. O30H — ajuioTporHas
MoIUHUKALHS KUCIOPOA.

TennoBoil >pQekT XuMHUECKOW peakIuH, TEPMOXHMHYECKHE YpaBHEHMS, JK30- U
DHAOTEPMUYECKHE DPeakiuu. TOIumMBO: yroib M MeTaH. 3arpsA3HEHHME BO3/yXa, YCHIECHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — anmemeHnT M mpocroe BemecTBo. HaxoxkneHue Boaopona B IIPUPOJE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

Mounsipablii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBomcTBa BOAbl. Boma kak pacrBopurens. PactBopbsl. HackleHHsle u
HEHACBILIEHHBIE PACTBOPBI. PacTBOpMMOCTh BeliecTB B Bojae. MaccoBasi J0js BElIECTBAa B
pacTtBope. XuMHueckue cBoiicTBa BoJbpl. OcHOBaHusA. Poib pacTBOpOB B IPUPOAE U B JKU3HU
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yenoBeka. KpyroBopot Boabl B MpUpoje. 3arpsi3HEHUE MPUPOIHBIX BoA. OxpaHa U OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanmss Heopranmdeckux coemuHeHuil. Oxcunbl. Knaccudukaius OKCHIOB:
coyieoOpasyromye  (OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIE) W  HECOJIeoOpa3yroIIHe.
Homenknarypa okcugoB. dusnueckue M XHUMHYECKHE CBOWMCTBAa OKcHAOB. [lomydenue
OKCHU/IOB.

OcHoBanus. Kiaccupukanuss ocHOBaHMIA: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHMil. PU3HMYECKHE M XMMUYECKHE CBOWCTBA OCHOBaHWH. [lomyueHue
OCHOBAaHMH.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. dusznyeckue U XHUMHUYECKUE
cBoiicTBa kucior. Psan akruBnoctu metauioB H.H. bekerosa. [lonmyuenue Kucior.

Comu. Homenknatypa cosieir. @u3nueckue 1 XUMUYECKHE CBOMCTBA COJICH.

IToy4yenue comnen.

['eHernyeckass CBs3b MEXKIY KilaccaMd HEOPraHMYECKHX COEIWHEHUH. Xumuueckuil

oKcnepumernm.

KaueCTBEHHOE OINPEJEICHUE COJAEPKAHMS KHUCIOpOJa B BO3JyXe, IOJy4ECHHE,
coOupaHue, paclo3HaBaHUE U M3YYE€HHE CBOICTB KUCIOPOJa, HaOIIOJACHUE B3aUMOICHCTBUS
BEIIECTB C KHUCIOPOAOM U YCIOBHS BO3HUKHOBEHHUS U NPEKpalleHHs TOpeHus (moxkapa),
O03HAaKOMJIEHHE € 00pa3llaMd OKCHUJOB M OIMCAaHUE MX CBOMCTB, IOJy4yeHHE, COOMpaHue,
pacno3HaBaHME M HM3YyY€HUE CBOMCTB Bojopoja (TOpeHue), B3auMOAEWCTBHE BOJOpOJA C
okcugoM menu (II) (BO3MOXKHO HCITOJIB30BaHHE BUIACOMATEPHUAIIOB), HAOMIOACHHE 00pa3ioB
BELIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEH pacTBOPEHUS BEILIECTB C
pa3IMYHON PaCTBOPUMOCTBIO, IIPUTOTOBJIECHUE PACTBOPOB C ONPEIEIEHHOW MAaCcCOBOW JOJIEH
pPacTBOPEHHOIO BELIECTBAa, B3aMMOJEHCTBHE BOJABI C MeTa/UlaMM (HaTpueM M KaJbLHEM)
(BO3MOKHO HCTIOJIB30BaHUE BHCOMATEPHATIOB), MCCIIEIOBaHUE OOPa3IOB HEOPTaHMYECKHX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJCHHE N3MEHEHHS OKPACKH MHIMKATOPOB B PAaCTBOpax
KUCIIOT U 1Ienodel, usydeHue B3zaumopenctBus okcujpa meau (II) ¢ pactBopom cepnoit
KHUCJIOTBI, KHUCJIOT C METalslaMH, peakiui HeWTpalu3alud, IMOJTYy4eHHE HEepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOIO MeTajula JpyrMM M3 pacTBopa COJIM, pelIeHue
DKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelme Ki1acChl HEOPraHUUECKUX COSAUHEHUI.

Ilepuoauyecknii 3axon u Ilepuoguyeckas cucrema xummu4yeckux sjemenros JILHU.
MenaeneeBa. Crtpoenue aTOMOB. XumMuveckas CBA3b.
OKHCIHUTEJIBbHOBOCCTAHOBUTE/IbHbIE PEAKINH

[lepBble MONBITKM KJIACCU(PUKALUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IE€JI0YHO3EMENbHbIE METaJlIbl, TajOreHbl, WHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U TUAPOKCH/IBL.

[lepuonnueckuii 3akoH. Ilepuognueckas cucrema XuMHUecKHX dieMmeHToB J[.U.
MengeneeBa. Koporkonepuonnas u juHHonepuoaHas ¢opmbl [lepuonudeckoil cUCTEMBbI
xumudeckux snemeHtoB J[.M. MenneneeBa. Ilepuonbt u rpynmnbel. DU3HYECKHU CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIIBLI DJIEMEHTA.

Crpoenne artomoB. CocrtaB artoMmMHbIX suep. M3zorombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKHX »3JeMeHTOB Ileproanueckoi
cucremsl /[.M1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTA I10 €T0 MOJI0KEHUIO B
Ilepnonnueckoii cucreme [I.1. Menneneesa.



3aKOHOMEPHOCTH  M3MEHEHHs  paguyca  arToOMOB  XUMHYECKMX  JJIEMCHTOB,
METAIIIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPyNIIaM U NEPUOAAM.

3nauenue Ilepmoamyeckoro 3akoHa u [lepuogmyeckoi CHUCTEMBI XHUMHYECKHUX
AJIEMEHTOB JUJIS Pa3BUTHs HAYKHU U NpakTuku. [I.11. Mennenees — yd€HbIN U Ipak1aHNH.

Xumnueckass  cBsa3b.  KoBaneHTHas — (moJsipHas W HENOJIApHAs)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VloHHAas! CBS3b.

CrerncHb OKHUCJICHUS. OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKuunu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCINUTEIN U BOCCTAHOBUTEIH. Xumuyeckuil IKCnepumeHnm.

HU3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB U HEMETAJIJIOB, BBaHMOHefICTBHC TUAPOKCHU A
IMUHKA C paCTBOpaMH KUCIIOT U H_[eJ'IO‘IeI‘/'I, IMPOBEACHHUEC OIIBITOB, HIITIOCTPHUPYIOUIUX IIPUMEPhI
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (FOpCHI/Ie, PE€aKun pa3jioXKCHUs, COG,Z[I/IHCHI/ISI).

Mesxcnpeomemuvie ces3u
Peanuzamnust MexXnpenIMeTHBIX CBsi3ed TpU  M3YyYEeHUHM XHUMHM B 8  Kiacce

OCYIIECTBIISIETCS Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBCHHOHAYYHBIX MOHSATHH, TaK U
TIOHSITHIA, SIBIISIOMINXCS CHCTEMHBIMH ISl OTJENBHBIX TPEIMETOB €CTECTBEHHOHAYYHOTO
LHKJIA.

OOmue ecTecTBEHHOHAYYHBIC TOHSTHS: HAYYHBIH (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHaIM3, CHHTE3, KiIaccHu(HKanus, IMEPUOJUIHOCTh, HAOITIOACHHE, JKCIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dwusuka: marepusi, aToMm, 53JEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJI, H3O0TOIIBI,
PaAMOAaKTUBHOCTh, MOJICKYJA, JEKTPUYCCKHIA 3apsij, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBA, Ta3, GU3NUYCCKUEC BEIIMYUHBI, SAMHUIIBI U3MEPECHHSI, KOCMOC, ILIAHETHI,
3BE3061, ComHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpanbl, TOPHBIC IOPOJIbI, IOJE3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC BewecTBO 1 XMMHYECKAS peaKHs
[lepnonnueckuit 3akoH. llepuogmyeckas cucrema Xumudeckux odnemeHToB JI.H.

MengeneeBa. CrtpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBONCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX MEPUOMAOB, KallUs, KalblUd U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUJbl XUMHUYECKOM CBSI3U. TUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEHIETKH M BHJIA XUMHUYECKOH
CBS3U.

Krnaccudukanys 1 HOMEHKIaTypa HEOPraHMYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHWYECKUX COECIMHEHMM, FeHETHYeCKas
CBS3b HEOPraHUYECKHUX BELIECTB.

Knaccupukanuss XUMUYECKHMX peaKIMA MO pPa3IUYHBIM HpU3HAKaM (10 YHCIy H
COCTaBy YYAaCTBYIOIIMX B PEAKIMH BELIECTB, MO TeIIoBOMYy 3(hdekry, 1o H3MEHEHHIO
CTETEHEH OKHUCIEHHs XMMUYECKHX JJIEMEHTOB, 10 0OpaTUMOCTH, 110 y4acCTHUIO
KaTajmzaropa). K30- U SHIOTEPMHUUYECKHE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonatue o ckopocTH XMMHUYecKoi peakiuu. [TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [[oHATHE O TOMOreHHBIX M TIeTepOreHHBIX peakuusax. [lonsatue o
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karanuse. [loHaTne o0 XuMuuyeckoM paBHOBecHMU.  (DakTOphl, BIMAIOIIME HAa CKOPOCTH
XUMUYECKON PEaKUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, AJIEKTPOHHBINM OadaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBlI€HNE YPABHEHUN OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX
pEaKIuii C UCIOJIb30BAaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMAIIUN. DIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTnoHHI,
QHUOHBI. MeXaHM3M JMCCOLMAlUU BEIIECTB C pa3JIMYHBIMU BHUJIAMU XHMHYECKOU CBS3H.
Crenenp qucconnanuil. CUIbHBIE U CIIA0BIE AIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YcioBus POTEKaHUS peakluii HOHHOTO OOMeHa, MOJIHbIE U
COKpaIlléHHbIE HOHHBIE YpaBHEHUs peakiuii. CBOWCTBA KUCIOT, OCHOBAaHUHN U COJIEH B CBETE
MPEJICTaBICHU 00 3JEKTPOIUTHYECKON auccouuanuu. KauecTBeHHBbIE peakuud Ha HOHBI.
[TonsTHE O THAPONIN3E CONEN.

Xumuueckuil sxcnepumenm:

03HAKOMJICHUE C MOJICTISIMU KPUCTALTMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJIOB W HeMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCJIEI0BAHNE 3aBUCHMOCTU CKOPOCTH XMMHUYECKOM pEeakIMH OT BO3ACHCTBUS Pa3IMYHBIX
(bakToOpoB, UCCIIEJIOBAHUE IEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUAIIUN
KHUCTIOT, HIeNiouell U cojeil (BO3MOXHO HCIOJIb30BaHHWE BUJEO MAaTEpHAaJOB), MPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOIINUX MPU3HAKH MPOTEKAaHUs peakluii HOHHOTro oOMeHa (0Opa3zoBaHUE
ocaJka, BBIJCJIIEHHWE Tra3za, O0pa30BaHHE BOJIbI), OMBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKIil (TOpeHne, peakliuy pa3iokKeHUs, COSIUHEHHUS ),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIbI) KAUYECTBEHHBIX PEAKIMH Ha HOHBI,
pelieHne YKCIePUMEHTAIBHBIX 3a7a4.

HeMeTasuibl M UX coeIMHEHUS

OOmast xapaktepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHne U (pU3MUECKHe CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYeCKHe CBOMCTBA Ha MpUMepe XJiopa (B3aUMOACHCTBHE C MeTalslaMu, HeMeTallJlaMH,
nienouamu). XnopoBoaoposd. ColnsiHas KHCIIOTa, XUMHUYECKHE CBOWMCTBA, IOJIyYEHUE,
npuMeHeHue. JleiicTBue Xjopa W XJIOPOBOJOpOJAa Ha OpPraHM3M uenoBeKa. Baxueime
XJIOPHUBI U UX HAXOXKICHHUE B IIPUPOJIE.

Obmas xapakTepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U (u3nUecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJIa U cepbl. AJITOTPOMHBIE MOIU(DUKAIIMY KUCIOPOAA U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3NUYECKHe M XUMHUYECKHEe CBOMCTBa. OKCHUABI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHA0B. CepHas KHcIoTa, (pU3nveckre 1 XUMUYECKUE CBOICTBA
(oOmue Kak MpeacTaBUTENs Kiacca KHUCIOT M crheruduyeckue). XUMHUECKUE DPEaKIIHH,
JeKale B OCHOBE MPOMBINIIEHHOTO CIoco0a MOMy4YeHHs] CepHOM KHUCIOTHI. [IpuMenenue
cepHoit kuciaoTel. COJM CEpHOM KHUCIOTHI, KayeCTBEHHas peaklus Ha Cylbdar-uoH.
HaxoxneHnue cepel U €€ COEUHEHUM B NPUPOAE. XUMUUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH
cpenbl COENMHEHUSIMU cepbl (KUCJIOTHBIE JOXAM, 3arpsS3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MPe0TBPAIICHHUS.

OO6miast xapakrepucTuka d31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIE CTEMEHU OKHCIEHUs. A30T, pacHpocTpaHEeHUE B Tpupone, (u3MUecKue u
XUMHUYECKHE CBoiicTBa. KpyroBopor aszora B mpupoje. AMMuak, ero ¢GuU3NYECKUe U
XUMHUYECKHE CBOWCTBA, MoiydyeHue u mnpuMeHeHue. Conu aMMOHUS, UX (U3MUYECKHUE W
XUMUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHast peakuus Ha MOHbI aMMOHHs. A30THas

11



KHCJIOTa, €€ ToJlydeHne, (PU3NIeCKue M XUMUUYECKHE CBOMCTBA (OOIHE KaK MPEACTaBUTEINS
KJlacca KHCIOT U crnenuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KayecTBE
MUHEPAIBHBIX yI0OpeHHH. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSTUHEHUSIMHU
azora (KUCIOTHBIC JOXKIW, 3arps3HeHHe BO3lyXa, MOYBbl W BoaoéMoB). Docdop,
ajutoTponHble  Mogudukanuu  gocdopa, Quznueckue M XUMUUYECKHE CBOMCTBA. OKCH
docdopa (V) u dochopHas kuciora, GU3NIECKUE W XUMUYCCKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX yI0OpEHUA.

O6mas xapaktepucTuka 3JeMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCICHUS. YTIIepo/i, AJJIOTPOIHbIE MOAU(UKALIUU, PACIIPOCTPAHEHHE
B Mpupoje, (u3nueckue U XUMHUYECKue cBoicTBa. Ancopbuus. KpyrosopoT yrimepona B
npupone. Okcupl yriepona, ux Gpu3nueckue U XMMHUYECKUEe CBOWCTBA, JICWCTBHUE HA JKUBbBIC
OpraHU3MBI, MMOJTYYEHHE U IMPUMEHEHHE. DKOJOTHYECKHE MPOOIEeMBbl, CBSI3aHHBIE C OKCHIOM
yrinepoga (IV), rumore3a rno0anbHOTO TMOTEINICHUS KJIMMaTa, MAPHUKOBBIA 3 (eKT.
VYronbHas Kucinota U €€ conmu, X (PU3MYECKHe M XUMHUYECKHE CBOMCTBA, IMOJyYCHHE U
npuMeHenne. KayecTBeHHas peakuus Ha kapOOHATHOHBI. Vcmonbp3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX YIiiepoa
(MeraH, STaH, ATWIEH, alETWIEH, 3TaHOJ, IJIMIEpPUH, YKCycHas Kuciora). IIpuponnbie
HCTOYHUKH YTIIEBOJOPOJIOB (Yroib, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTHI UX MepepadOTKH
(OeH3uH), WX poJib B OBITY M MPOMBIIUICHHOCTU. [loHSATHE O OMOJOTMYECKH Ba)KHBIX
BElIEeCTBaX: >KMpaX, Oeikax, yriieBoJax — M UX POJM B JKHU3HMU 4YejoBeka. MaTepuanbHoe
€MHCTBO OPraHUYECKUX U HEOPTAaHUUECKUX COCAMHEHUN.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOMCTBA, IOJyYEHHE U IPUMEHEHHE.
Coenunenus kpemHus B npupone. OOmme npencrasieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOW kucinoTte. CHIMKAThl, WX HCIONB30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiue crpouTenbHbIE MaTepuaibl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH, JKelIe300€TOH.
[TpoGiieMbl 0€30MaCHOTO HCHOJIb30BAaHUSI CTPOUTENbHBIX MAaTEpUAlOB B ITOBCEIHEBHOMN
KU3HU. Xumuueckuil IKCnepumMeHm:

M3y4yeHue oO0pas3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM  KHCIOTHI,
NPOBE/ICHUE KAUECTBEHHBIX pEaKIUil Ha XJOPHI-MOHBI W HAONIONEHHE IPHU3HAKOB MX
NPOTEKAHUS, OIBITHI, OTpaKaromKe (PU3NIECKHe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB W UX
COEeIMHEHUI (BO3MOXHO HCIIOJIb30BAHHME BUJEOMATEpHalioB), O3HAKOMJIEHHE C oOpa3lamu
XJOpUI0B (TaJIOTEHHUIOB), 03HAKOMJICHHE C 00pa3iamMu cephl U €€ COeAMHEHUSIMU (BO3MOXKHO
WCIIOJIb30BAaHNWE BHJIEOMATEpPUAIOB), HAOJIOJIEHHWE TMpollecca OOyrJIMBaHUS caxapa MO
JICUCTBUEM KOHILICHTPUPOBAHHOM CEPHOW KHUCJIOThI, HM3Y4€HUE XHUMHYECKUX CBOICTB
pa30aBiIeHHON CEpHOM KHUCIIOTHI, MPOBEACHUE KAYECTBEHHOW pEaKIUH Ha Cyab(aT-noH U
HaOJII0/IeHUe TpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE C (U3WYECKUMHU CBOWCTBaMHU a30Ta,
dochopa U HUX COeNUHEHHH (BO3MOXKHO HCIOJb30BAaHUE BHUIECOMATEPUATIOB), OOpa3laMu
a30THBIX U (QocOopHBIX ynoOpeHHil, mosyuyeHue, coOupaHue, paclo3HaBaHUE U H3ydEHUE
CBOWCTB aMMHaKa, MPOBEJICHIE KAa4eCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ocdar-noH u
U3YYCHHE TPU3HAKOB WX TMPOTEKAHMS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOMN
KHUCJIOTBl C MeIbl0 (BO3MOXHO MCIIOJIb30BaHUE BHJIEOMAaTEPUANIOB), HM3Y4YEHHE MOjeen
KPUCTANIMYECKUX peIIETOK anmasa, rpaduta, (yiiepeHa, 03HAKOMJIEHHE C MPOLECCOM
afcopOLny pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM IPOTHUBOTA3a,
NoJIydeHue, coOrpaHue, paclo3HaBaHUe U U3Y4YE€HUE CBOWCTB YIJIEKUCIIOrO rasa, poBeeHHE
KaueCTBEHHBIX peaklnuii Ha KapOOHAT ¥ CHUJIUKAT-UOHBl W W3yYeHUE TPU3HAKOB HX
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MIPOTEKAHUs, O3HAKOMIICHHE C MPOAYKIMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PpEIICHHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillire HeMeTalIbl U UX COCIUHEHUSI.

MeTa/uibl ¥ UX COeIMHEHUSI

OOmiass xapakTepuCTHKa XHUMHYECKHX DSJIEMEHTOB — METa/lIOB Ha OCHOBAHHUU HX
nonoxkeHuss B llepumoamdeckoin cucteme xumuueckux siaeMeHToB JI.JMI. MenneneeBa u
ctpoeHust aromoB. CrpoeHune MeTawioB. MerauMueckass CBSI3b M METaNIMYECcKast
KpUCTAJUIMYECKasl PEIIETKA. DIIEKTPOXUMUYECKUN psAJl HANPSIKEHUH MeTaiuioB. Puznueckue
¥ XUMHYECKHE CBOMCTBA MeTa/uIoB. O0IIME CIIOCOOBI MOTy4YeHHUsS] METAIIJIOB.

[TonsiTue 0 KOPPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CIruiaBbl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[[lenounsle MeTaIbl: NoJo0kKeHUe B [leproauueckoii cucreMe XUMUYECKUX JIEMEHTOB
J.1. MeHnneneeBa, CTpOCHME HUX aTOMOB, HaxOXKIAeHUE B npupone. Pusznueckue u
XUMHYECKHE CBOWCTBA (Ha mpumepe HaTpus W Kanus). OKCHUIbl U TUIPOKCHUIBl HATPUS U
kanus. [[puMeHeHune menoYHbIX METAIOB U UX COSUHEHUM.

[IlesrounO3eMeENbHBIE METAUIBI MarHuil M KaJlbLMi: moJjokeHue B Ilepmoaudeckoi
cucreme xuMuueckux aneMeHtoB .M. MeHneneeBa, CTpOEHHME WX aTOMOB, HAaXO0XKJICHUE B
npupoze. PU3n4ecKue 1 XMMUYECKUE CBOMCTBA MarHus 1 Kajablus. BaxkHelme coefuHeHUs
KaJbIUs (OKCH, TUAPOKCU, COJIN). JKECTKOCTE BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMmuHuil: nonoxkeHue B llepuonnmueckoi cucreme XMMHYECKUX aneMeHToB J[.H.
MengeneeBa, CTpOEHHE aroMa, HaxoXkJeHue B mpupoae. Puznyeckue M XUMHUECKUE
cBOiicTBa amoMuHusA. AMGpOTEpHbIE CBOMCTBA OKCUA U THAPOKCUAA aTIOMUHUS.

Kene3o: mnonoxenue B Ilepuonuueckol cucreme XuUMHYECKUX dnemeHTtoB J[.H.
MenzeneeBa, CTpOEHHE aToMa, HaxoxkjaeHue B mpupoae. Puznyeckue U XUMHUYECKHE
cBomcTBa xene3a. Okcunbl, rugpokcuasl U conu skenesa (II) u sxenmesza (III), ux cocras,
CBOMCTBA U MOJIYYEHUE. Xumuueckui 5KCnepumMenm.:

O3HAaKOMJICHHE ¢ 0Opa3llaMd METAUIOB M CIUIABOB, WX (U3WYECKHMHU CBOWCTBaMH,
U3y4eHHE Pe3yJIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO HCIOJIh30BAHUE BUICOMATEPUAIIOB),
0COOGHHOCTEH B3aMMOJCHCTBHS OKCHJAa KalblUsg W HaTpus C BOAOH (BO3MOXKHO
UCIIONIb30BaHUE BHUJAEOMATEpUAOB), HCCIEIOBAaHHWE CBOWMCTB KECTKOW BOABI, IMpoliecca
TOpEeHHs JKene3a B KUCIOpoJe (BO3MOKHO HCIIONIB30BaHHE BHUAEOMATEPUATIOB), MPU3HAKOB
MPOTEKAaHUs KaYeCTBEHHBIX pEaKlUi Ha MOHBI (MarHusl, Kalblus, aJIOMUHUS, [TUHKA, Kele3a
(IT) u xenesza (III), menu (II), HaOnrOAEHME U OMUCAHHUE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH
MOHAMM HATpHsl, Kalusg W Kalublusig (BO3MOXKHO HCIOJBb30BAaHUE BHACOMATEPUATIOB),
uccienoBanre aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS M TUIPOKCHU/IA ITUHKA, PEeIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHeHIre MeTauTbl U UX COSTMHCHUSD).

XuMHus M OKpyKamoLas cpeaa

BemectBa u Martepuansl B MOBCEJHEBHOW JKM3HM ueloBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKHUX peakiuil B ObITy. [lepBas momols Npu XUMHYECKUX
0’KOTaX M OTPABJICHHUSX.

XuUMHYECKOe  3arps3HEHHE  OKpyXKaromieil  cpenasl  (mpenenpHas — AOMyCTUMAS
KoHIeHTpanus BemlecTB (ganee — [1/1K). Pons XxuMuu B pemieHUu 3KOJOTHIECKUX MPOOIIEeM.
Xumuyeckuil 5KCnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, IOJUMEPHBIE MaTEPHATIbI).

Meocnpeomemuvie cesa3u
Peanuzamust MeXnpenIMeTHbIX CBsi3ed NpM  W3Yy4eHUM XUMHM B 9  Kiacce

OCYHICCTBIIACTCA UCPC3 HCIIOJIb3OBAHHUEC KaK 06H_II/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaxKk U
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MOHITHUM, SBISAIONIUXCS CHUCTEMHBIMH [JISl OTIEIbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO
UK.

OO0mue ecTeCTBEHHO-HAy4YHBbIE TOHATHA: HAy4YHBIH (PaKkT, TMIIOTE3a, 3aKOH, TEOpPHUS,
aHaJINW3, CHHTE3, Kiaccu(ukamusi, MEPUOJUYHOCTh, HAOIIOJAEHHE, OKCIEPHUMEHT,
MOJICJIMPOBAaHUE, HW3MEpPEHHE, MOJEejb, SBJIEHUE, MapHUKOBBIM AP(EeKT, TEXHOJIOTHUS,
MaTepHuabl.

®uzuka: marepusi, aToM, 53JIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJA, H30TOIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsl, NPOBOJHUKU, MOIYINPOBOJHUKH,
TURIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TeNI0, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTa/NIMYecKash pemi€érka, CIUIaBbl, (DU3MYECKHE BEIMYUHBI,
€MHUIBI U3MEPEHUSI, KOCMUYECKOE POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorus: gorocunres, npixanue, Ouocdepa, SIKOCUCTEMA, MUHEpPAIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TMOPOJbIL, IOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.
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