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IMosicHUuTeIbHASI 32N CKA
Pabouast mporpamma yueOHOI0 mpenMera, Kypca CoCcTaBlieHa Ha OCHOBAHUH:

- ®3-273 PO «O6 obpazoBanuu B Poccuiickoit @enepamnum», yTB. [Ipukazom Ne 273 ot
29.12.2012 r;

- @enepanpHOro ['ocymapcTBEHHOr0 00pa30BaTENBHOIO CTaHAAPTa OCHOBHOT'O OOIIETro
o0pa3oBaHMs, YTBEP)KIECHHOTO TMPUKA30M MHUHUCTEpCTBa o0Opa3oBaHuss W Hayku PO or
17.12.2010r. Ne 1897;

- ®DepaepanpHON 00pa30oBaTENBbHON MPOTpaMMBl OCHOBHOTO 0O0IIEro oOpa3oBaHHS OT
16.11.2023 Ne 993;

- OcHOBHOU 00pa30BaTEBHON MPOTPaMMbl OCHOBHOTO o0mmiero odpazoBanusi MbOY
«Ycnenckas COLL Ne 6 umenu I'epost Coerckoro Coroza B.H. IIpoxopoBa» ¢ u3MeHEHUsIMH OT
31.08.2023 Ne 01-05-228;

- ®enepanbHON paboueli IporpaMMsl [0 XUMUH,

- ®DenepanbHOr0 TMeEpeyHsi Y4eOHHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TIpU
peanu3ai  MMEIOLIMX TOCYIApCTBEHHYIO aKKpPEIUTALUI0 00pa3oBaTeIbHBIX MNPOrpPaMM
HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOINEro, cpenHero oomero obpa3oBaHus yTB.Ipukazom MII
P® ot 121.09.2022.Ne 858;

- YueOHoro miana mkoisl Ha 2023-2024 y4ueOHbIi T

- Kanennapuoro yueOHoro rpaguka mkossl Ha 2023-2024 yyeOHbli TOA.

O01mas xapakTepucTHKa y4eOHOI0 peaMeTa, Kypca
Henp kypca: 3a/10KUTH OCHOBbI XUMH4YECKOI0 00pa30BaHusl y4alIMuXcs.
3agaun: - [loka3aTh IIKOJIbHMKAM XHMHIO KaK MPEAMET W3Y4YeHMsI U yOeIUTh ydaluxcs B
HE00XO/IMMOCTH U MOJIE3HOCTH €€ U3yUEeHHUSI.
- ChopMupoBath MpeACTaBICHUE O BEIIECTBAX M UX CBOMCTBaX, MPUMEHEHHMH BEIIECTB B
[IOBCEHEBHOM KU3HU YEJIOBEKA.
- HayunTps npoBOINTE XMMUYECKNN IKCIIEPUMEHT, COTTIacHO npaswiam T.b.
- Iloka3arb MIKOJIBHMKAM, YTO KaX/blii 4YEJIOBEK JOJDKEH 3a00TUTBCS O UHUCTOTE
OKpY’Karollel MPUPO/Ibl, YTO XUMHUUECKHUE BELIECTBA MOT'YT ObITh OIACHBI B HEYMEJBIX PyKax

B cootBercTBUM ¢ PDepepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 0011ero oOpa30BaHUs yyalluecs TOJDKHBI OBJIAJETh TAaKUMHU I103HABATEIbHBIMU
y4eOHBIMU JIEHCTBUSMH, KaKk yMeHue (HOopMyJIHpoBaTh MpoOIeMy U THIOTE3Y, CTaBUTh LENU U
3a/1a4d, CTPOWUTH IUIAHBI JTOCTMIKEHHUS LEJEed M pPElICHHs] NOCTAaBJICHHBIX 3a4ad, MPOBOJMTH
DKCIIEPUMEHT M Ha €ro OCHOBE JeJIaTh BBIBOJABI M YMO3aKJIIOUEHUs, IMPEACTaBIATh HUX U
OTCTauBaTh CBOK TOYKYy 3peHus. Kpome 3TOro, ydammecs TOJDKHBI OBJIAJIETh IIPUEMAMHU,
CBS3aHHBIMU C OIPEACIICHHEM IOHATHNA: OIpPAHUYMBATH MX, ONHCHIBATH, XapaKTEPU30BATH U
cpaBHMBaTh. CleI0BaTeNbHO, MPU W3YYEHUH XMMHUU B OCHOBHOM LIKOJIE YYallluecs JOJKHBI



OBJIQJIETh YUYEOHBIMH JCUCTBUSAMHM, MMO3BOJIAIONIMMUA MM JOCTUYb JIMYHOCTHBIX, MPEAMETHBIX H
METaIpeIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

IIpeqyiaraemass mporpaMMa IO XHMMHUH pPacKpbIBaeT BKJIaJ y4eOHOro IpeaMmera B
JOCTMDKEHUE LieJed OCHOBHOro ofmiero oOpa3oBaHUs M OHpENeNsieT  BaKHeHIue
COJIEpIKaTeNbHbIC TMHUM IIPEIMETA: JOCTUTACTCA IIyTEM BBIWICHEHUS TUAAKTUYECKON €UHULIBI
— XMMHYECKOIO 2JIEMEHTA - M JAJbHEHIIEM YCIOKHEHUU U PACIIUPEHHMH €€: 34€Ch TaKOBBIMHU
BBICTYMAIOT ()OPMBI CYIIECTBOBAHUS (CBOOOIHBIE aTOMBI, IPOCTHIE U CIIOKHBIC BEIIECTBA).

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHUU BEIIECTB, X CBOMCTBAX M OMOIOTHYECKOM
3HAYEHUH;

* «XHMUYECKas PEAKLUS» — 3HAHUE O MIPEBPALIECHUAX OAHUX BEUIECTB B APYrUe, YCIOBUIX
NPOTEKaHUS TAKUX MPEBPALICHUN U CIIOCO0aX YIPABJICHUS PEAKLIUIMHU;

* «IPUMEHEHHE BEUIECTB» — 3HAHUE W OMBIT 0E30IacCHOTO OOpAaIICHHs C BELIECTBAMH,
MaTepHajaMH U IpoleccaMy, He0OXOIMMBIMU B OBITY U Ha MTPOU3BO/ICTBE;

* (I3BIK XUMHN» — OIIEPUPOBAHUE CUCTEMON BAKHEHIINX XUMUYECKUX MOHATHH, 3HAHUE
XMMHUYECKOH HOMEHKJATypbl, a TAaKKe BJAJACHUE XMMHYECKONH CHUMBOJUKOW (XMMHYECKHMMHU
dbopmyIamMu U ypaBHCHHSIMHU ).

B mponecce ocBoeHMsI NMpOrpaMMbl Kypca XHMHHU JJII OCHOBHOHM IIKOJBI y4alllUecs
OBJIQIEBAIOT YMEHUSIMH CTaBUTh BOIPOCHI, HAOIIOaTh, OOBACHATH, KIACCHU(PUIUPOBATH,
CPaBHMBATh, IIPOBOAMTH DKCIEPUMEHT M MHTEPIPETUPOBATh BBIBOJABI HAa €r0 OCHOBE, OIpEne-
JSTh UCTOYHUKH XUMHUYECKOW MH(POpPMAaLUK, OJy4aTh U aHAJIU3UPOBATh €€, a TAKXKe TOTOBUTH
Ha O3TOH ocnose COOCTBEHHBbIH HMH(OPMAIMOHHBIH NPOMYKT, HPE3EHTOBATH €ro U BECTH
JUCKYCCHIO.

[IporpaMmMa Kypca XWUMHUH 11 OCHOBHOM IIKOJIBI paspabarbiBajach C Y4E€TOM
NEPBOHAYAJIbHBIX TPEJCTABJICHUM, IOJIYyYEHHBIX YYallUMHUCA B HA4YaJIbHOM IIKOJIE IIpHU
W3YYEHUHU OKPYKAIOILIEr0 MUpa.

[Ipennaraemasi mporpaMMa XOTsi U HOCUT OOILIEKYJIbTYpPHBIM XapakTep U HE CTaBUT 3ajady
po(eCCHOHANBHOM TMOATOTOBKH Y4YalllUXCsl, TEM HE MEHEe IO3BOJIIET UM OINPEAEIIUTHCA C
BBIOOpOM TIpoduIIst 00yYSHHS B CTapIICH IIKOJIE.

OcHoBHbBIC HIEH NPEJIAraeMoro Kypca:

* MaTE€pPUAIILHOE €JUHCTBO BELIECTB €CTECTBEHHOIO MUPA, X F'€HETUYECKas CBS3b;

* NPUYMHHO-CIICJCTBEHHBIE CBA3M MEXKY COCTaBOM, CTPOCHUEM, CBOMCTBAMHU, I1OIYyYCHHEM
Y IIPUMEHEHUEM BEILIECTB;

* TI03HAaBacMOCTh BEIIECTB U 3aKOHOMEPHOCTEN TPOTEKAHNS XMMUYECKUX PEAKLIMA;

* 00BACHSAIOIIAs U IPOTHO3UPYIOLIAsl POJIb TEOPETUUECKUX 3HAHUH 11 (PAKTOIOTHYECKOTro
MaTepuaia XMMHUH 3JIEMEHTOB; 5

* KOHKPETHOE XMMHYECKOE COCJUHEHHME KaK 3BEHO B HEINPEPHIBHOM €N IPEBpALICHUN
BEULIECTB, YYaCTBYIOLIEE B KDYTOBOPOTE XUMUYECKUX JIEMEHTOB U XUMUYECKOW IBOJIIOLINY;

* 00BEKTUBHOCTh U MO3HABAEMOCTh 3aKOHOB MPHUPO/Ibl; 3HAHHE 3aKOHOB XUMHH MO3BOJISET
YIpaBJIATh XUMHUYECKUMH MpPEBpAIEHUSIMH BEIIECTB, HAaXOAWUTh SKOJIOTMYECKH Oe30macHble
CHOcOOBI MPOM3BOJICTBA U OXPAHBI OKPYKAIOIIEH Cpeibl OT 3arpsi3HEHMS;

* B3aMMOCBSI3aHHOCTb HAyKH M TPAKTUKW; TpeOOBAaHUS MPaKTHUKUW — JABIXKYIIas CHJIA
Pa3sBUTHS HAYKH, YCIIEXU MPAKTUKU O0YCIIOBJIEHBI JOCTH)KEHUSIMH HAayKH;

* pa3BUTHE XMMHYECKOM HAayKHM M XUMH3aLUs HApOJHOIO XO3sCTBAa CIIy>)KaT MHTEpECcaM
YyeJoBeKa M OO0INecTBa B 1EJIOM, HMEIOT T'YMAaHUCTHUECKHMH XapakTep W IpU3BaHbI
CHOCOOCTBOBATh PEIICHUIO TI100aTbHBIX TPOOJIEM COBPEMEHHOCTH.

OTH UAEH PeATM3yIOTCS IIyTeM JOCTHKEHUSI CIEAYIOLIINX Leei:

Gopmuposanue y ydaluxcsi XUMHUYECKOW KapTUHBI MHpa KaK OpPraHH4YeCcKOW 4YacTH €ro
LEJIOCTHON €CTECTBEHHOHAY4YHOU KAPTUHBI;

paseumue TIO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX MU TBOPUYECKUX CIIOCOOHOCTEN
ydalmxcs B IpOLecce N3Yy4eHHsI MMM XUMUYECKOW HayKH U €€ BKJIaJa B COBPEMEHHBIN HAy4HO-
TEXHUYECKHUI MPOrpecc;

¢opmuposanue BaKHEHIINX JIOTHUECKUX ONepaluid MBIIUICHUS (aHAJIU3, CHHTE3,
0000111eHNe, KOHKPETU3allks, CpaBHEHUE U JIp.) B Ipoliecce MO3HAHMSI CHCTEMBbl BaXKHEHIIMX
MOHSITUH, 3aKOHOB ¥ TEOPUH O COCTaBE, CTPOEHUU U CBOWCTBAaX XUMUYECKUX BEILIECTB;

gocnumaHue yOeKIEHHOCTU B TOM, YTO NMPUMEHEHUE IMOJYYCHHBIX 3HAHUW M YMEHHH 10
XUMUHU SIBISIETCS OOBEKTHUBHOM HEOOXOAMMOCTBIO it 0e30MacHOi paboThl ¢ BEIIECTBAMH H
MaTepuaiamMH B ObITY U Ha IPOU3BO/JICTBE;

npoekmupoeanue U peaiusayusi  BBITYCKHUKAMHU  OCHOBHOM  IIKOJIBI  JIMYHOM
0o0pa3oBaTeNbHOW TpaeKTOpHM: BbIOOp mpoduias oOydeHHs B CTapliedl MIKOJEe WM

MPOeCCHOHATBHOTO 00Pa30BaTEIHFHOTO YUPEIKICHHUS;



o61adeHue KIIIOYEBBIMU KOMITETEHIIMAMH (yd4eOHO-TT03HABATEIbHBIMU, HH(POPMALIMOHHBIMH,
[ICHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH).

3HAaYNTEIBHOE MECTO B COJEPXKAHHM Kypca OTBOJHUTCS XHMHYECKOMY 3KcrmepuMmeHty. OH
NO3BOJIICT C(HOPMUPOBATh y YYalIUXCs CHENUaIbHBbIC IPEIMETHBIE YMEHHUs palboTaTh C
XMMHUYECKHMH BEIIECTBAMH, BBINOJHATh HPOCTHIE XUMHYECKHE OIBITHI, HAy4YUTh HX 0€3-
OMACHOMY ¥ OJKOJIOTMYECKHM TIPaMOTHOMY OOpalIeHHI0 C BEIIECTBAMH B OBITY W Ha
IIPOU3BOACTBE.

Kypc xumunu 8 kitacca u3ydaercs B J1Ba dTara.

[lepBblif 5Tanm — XUMHSA B CTaTUKE, HA KOTOPOM pPAaCCMAaTPHUBAIOTCA COCTaB M CTPOCHHE
aToMa M BeulecTBa. Ero oCHOBY COCTaBISIIOT CBEACHUS O XUMHYECKOM 3JIEMEHTE U (hopmax ero
CYIIECTBOBaHMS — aTOMaX, M30TONAax, MOHAaX, MPOCTHIX BEIIECTBAX M MX BaKHEHIIHUX CO-
enMHEeHUAX (OKCHIAaX W APYrMX OMHApHBIX COEAMHEHHUSX, KHCIOTAaX, OCHOBAHUAX M COJISX),

CTPOCHUH BEIIECTBA (TUIOJIOTUN XUMUYECKUX CBS3EH M BUAAX KPUCTATUIMUYECKUX PELIETOK).

BTtopoii aTanm — XxuMus B IMHAMHKE, HA KOTOPOM YYaIlHuecs: 3HAKOMSTCS ¢ XUMUYCCKUMHU
peakusIMHu Kak QYHKIIMEH COCTaBa U CTPOCHHUS YYACTBYIOIIMX B XMMUYCCKUX MPEBPALIECHUIX
BEIECTB U WX Kiaccudukauu. CBOWCTBa KUCIOT, OCHOBAaHUH U COJICH.

B kypce 9 knacca BHagasie 000011aI0TCs 3HAHUS YYAIUXCs IO Kypey 8 kitacca, arnodeo3omM
KoToporo sBisiercs [leproanyeckuii 3akoH u [leproanyeckas cucreMa XUMUUECKUX 3JIEMEHTOB
. . MenneneeBa. Kpome Toro, 00001ar0TCs CBECHUS 0 XUMHYECKUX PEAKITUAX B UX
KJIAaCCU(PUKAIIUU — 3HAHUS 00 YCIOBHSX, B KOTOPBIX MPOSIBIISIFOTCS XUMUYIECKHE CBOHCTBA
BEIIIECTB, U CMIOCO0axX YIpaBIeHUS XUMHUYECKUMH IIpoLieccaMy. 3aTeM paccMaTpuBaroTCs 001me
CBOMCTBA HEMETAJJIOB M METAJLIOB. [IpUBOATCS CBOMCTBA IIETIOYHBIX U IIETOYHO3EMEIBHBIX
METaJUIOB U TAJIOTCHOB (IMPOCTHIX BEIIECTB U COSAMHEHHUH TaJIOTEHOB), KaK HauOoJIee IPKUX
MPEACTAaBUTENICH ITUX KIIACCOB DJIEMEHTOB, U X CpaBHUTEJIbHAS XapaKkTepucTuka. B kypce
MoJIPOOHO pacCMAaTPUBAIOTCS COCTAB, CTPOEHUE, CBOMCTBA, MOTYYCHHE U TPUMEHEHNE
OTJICITbHBIX, BAYKHBIX B XO3SCTBEHHOM OTHOIIICHUH BEIIECTB, 00OPa30BaHHBIX AJIEMEHTAMHU 2—3-
T'0 MEePUOIOB.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMUU HA

YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS NPOTrpaMMbl OCHOBHOTO 0OIIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHMsI XUMUHU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHON JIEATENHHOCTH B
COOTBETCTBUM C TPAAULUHUOHHBIMH  POCCHIUCKHUMHU  COLUMOKYJIbTYPHBIMA H  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATBIMUA B OOIIECTBE MpaBHJIAMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATTU3AIIMN 00 YUaIOITUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOU TO3UTUBHBIX LEHHOCTHBIX OPUEHTALIM M PACUIMPEHUE OIbITA NESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, MOHMMAHUS 3HAU€HUs XMUMHYECKOM HayKH B J>KM3HH COBPEMEHHOro OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU WMH(pOpMAIMell O MEepeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

2) rPaKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHHUS O COIMAIbHBIX HOPMAaX W NpaBUIaX MEXKIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
MCCJIEI0BATEbCKOM, TBOPUECKOU M IPYTUX BHUIAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOM JESITEIIPHOCTHA TIPH BBIMOJTHEHUU y4eOHBIX, TTO3HABATEIBHBIX 33/1a4, BBHITIOJHEHUN
XUMHUYECKHUX dKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAaHUIO



¥ B3aMMOINIOMOILIM B Tpolecce 3TOMl yueOHOW AesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHUE U TOCTYIKH CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHYECKON  peakIiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH MU COCTABJISIIOLIME OCHOBY JUIsSt
MOHWMAHUS  CYINIHOCTH HAYYHOW KapTHUHBI MHpa, NOPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBS3SIX YeJIOBEeKa C MPUPOIAHON CpeAod, O poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeJIbHbIE MOTHUBBI, HANPABJICHHBbICE HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XHUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOJaeMbIX TMPOIECCOB U SIBICHUW, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHEHIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370pPOBBIO,
YCTAaHOBKHM Ha 3J0pOBbI 00pa3 JKW3HHM, OCO3HAHME MOCIEACTBHI U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojis, HapKOTHKOB, KYpEHHS), HEOOXOAUMOCTH COOIIOICHUS
nmpaBwI 0E30MaCHOCTH TPH OOpAIEHHUH C XMMHYSCKHMHU BEIIECTBAMHU B OBITY W peaIbHON
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTUUECKOMY M3YUEHUIO MPOQecCcHil U TpyAa pa3slIuyHOro pojia, YBaXKEHHUE K
TPyLy U pe3yjdbTaTaM TPYAOBOWU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMECHEHUS
NpPEAMETHBIX 3HAHUW TI0 XHUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPAaeKTOPUU
MPOJOHKEHHUST 00pa3oBaHUsA C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aIallTUPOBATHCA B MPOGECCHOHATBHOM CpeJIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I[€JIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHUS TIPaBUil O€30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PelleHUus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOi, ISl TOBBIIIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPyKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIBLHOMN MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeramnpeaMeTHBIX pe3yIbTaTOB BBIICISAIOT 3HAYUMBIC 1T (HOPMHUPOBAHHMS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHS, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIECC, IKCTIEPUMEHT U JPYTOeE.), KOTOPbIE UCMONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax | MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, W YHUBEpCaJIbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC,



KOMMYHHKAaTHBHBIE, PETYJIATHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHON AEATEIbHOCTH.

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

YMEHHUSl HCHOJIb30BAaTh HNPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHMM 3HAHUI:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONB30BATh MOHATHS U1 OOBSCHEHUS
OTIENBHBIX (DAaKTOB W SBJIEHHUH, BBIOMpATb OCHOBAHUSA M KPUTEPUM Ul KiaccuUKaLUU
XMMHUYECKHX BELECTB M XMMUYECKUX PEAKIMHA, YCTaHABJIMBATh IPUUYUHHO-CIICACTBEHHBIE CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AyKTUBHBIE,
10 aHAJIOT'MH), AEJIaTh BBIBOJbI U 3aKIIOUECHUS;

yMEHHUE NPUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IpEeAMETHbIE M MEeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3oBbIBATH LIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPELlICHHH Y4eOHO-
[IO3HABATENIBHBIX 33734, C Y4YETOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATE U
XapakTepu30BaTh CYILECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3U H
IIPOTUBOPEYMS B U3y4aeMBbIX IIPOLECCaX U SIBJICHUSIX.

Ba3oBble ucciiefoBare1bcKue 1eiCTBUA:

YMEHHUE HCHOJb30BATh MOCTABJICHHBIE BONPOCHl B KAayeCTBE MHCTPYMEHTa IO3HAHUS, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE Ha0II01aTh 3a X010M IpOoIlecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €ro
pe3yabTar, (HOopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMeHUe BbIOUpPATh, aHATU3UPOBATh U HHTEPIPETUPOBATh NH(DOPMALIHIO PA3IMUHBIX BUI0B
1 (GOpM IPECTaBICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HICTOYHUKOB (HayYHO-TIONYJISIpHAsl IUTEpaTypa
XUMHUYECKOTO COJIEp’KaHMs, CIpaBOYHble MOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIINIO;

yYMEHUE NPUMEHSTh pa3IMyHble METObI U 3alPOCHI P MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOANMBIX ISl BBIITOJIHEHUS YUYE€OHBIX U T0O3HABATENbHBIX 33/1a4
OnpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IperCTaBICHUS
MH(pOpMallMl U WIUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku 1 UX KOMOUHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Mpolecce y4yeOHOM M Hcciae0BaTenbCKOM
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIMUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSIHME OKpYXKarollel NpUpoaHON Cpebl.

KoMMyHuKkaTHBHBIE YHHBepcalbHble YueOHbIe 1elCTBUS:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora u (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHpPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATh MOJy4YE€HHBIE PE3yJIbTaThl T03HABATEIBHOMN AESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PEe3yJIbTaTOB BBIINOJHEHUS XHMHYECKOTO



JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITa, JA0OpPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATEIBHOCTU NPH PELICHUHM BO3HMKAIOIMX IpPoOJeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXIeHHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AeSITeIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMpPATH
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pemieHus Y4eOHBIX M IO3HABATENbHBIX  3aad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOPUTM JIEHCTBUHA IpU
BBIIOJIHEHUM 33JaHUil C yd4€TOM IIOJy4YeHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3yibTaTa 3asBJICHHON LENH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUHU 3aJJaHUI.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB II0 OCBOEHHIO O0S3aTEIBHOIO COJEpIKaHus,
YCTAHOBJICHHOTO JaHHOW (enepanbHOH pabouell mporpamMMmoili, BBIICISAIOT: OCBOCHHBIC
oOyyarolUMuUCs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xoHmy oOyueHus B mpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJs XHMHUYECKOIo
JJIEMEHTAa B COEAMHEHHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCIIEHMSI, XUMUUECKasl peaklusl, KilacCupuKanus
peaKuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIIECHUs], peaKliun
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas OopOuTalb, pajlyc aromMa, XUMHUYECKasl CBs3b,
NOJIIpHAasl M HEMOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0JIs1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY Ui COCTaBlieHUST (OpPMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

e OMNpeneNisITh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmynaMm, BHJI XHMHUYECKON CBs3U
(xoBaJIeHTHAs! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBaTh cmblch Ilepmoanueckoro 3akoHa [[. M. MenzeneeBa: n1eMOHCTpUpPOBATh
MOHMMAaHHE MEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepmonnueckoil cucreMe, 3aKOHOB COXPAHEHHsS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHMS, 3aKOHAa ABOTaipo;



OMKCHIBATh M XapakTepus3oBaTh TabmuuHylo ¢opmy Ilepuoamueckoit cucTeMbl
XUMHYECKHX AJIEMEHTOB: pa3nyaTh IMOHATUS «JIaBHas moArpymnma (A-rpynma)» u
«moboyHas moxarpynmna (b-rpymma)», mameie W OONBIIME TEPUOMABI, COOTHOCHUTH
0003HaYeHHsI, KOTOpPBbIe UMEIOTCS B Tabnuie «llepuoamueckas cucremMa XUMHYECKHUX
snemeHToB J[. . MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (CocTaB MW 3apsii sapa, oOIIee 4YHCIO SJICKTPOHOB H
pacpeiesieHue UX 1Mo 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3ITUYHBIX
KJIACCOB, TOATBEpPXKJasi  ONUCAaHUWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJINW3 U CUHTE3,
cpaBHEHHUE, 0000IIEHUE, CHCTEMATHU3AINI0, KIACCU(PUKAIINIO, BBISBIICHUE MPUYUHHO--
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHbIE ~ METOJAbl ~ TO3HaHWs  —  HaOmIOJAeHWe,  H3MEpeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICTICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyIoM U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJTYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOM T0JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, peHondranent, METUIOpaHK U IpyTre).
pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHA: XUMUYECKUU DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, TPOCTOE BEILLIECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUILIATENIBHOCTh, CTENEHb OKHUCIEHUS, XMMHUYECKass peakius, XUMUYECKas
CBsI3b, TETNIOBOM 3P PEKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, DNMEKTPOIUTHI,
HEIJIEKTPOJIUTHI, DJEKTPOJIUTUUECKAs] JUCCOLMAINS, PEaKIHH HMOHHOTO OOMEHa,
KaTtaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIUH,
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIMU,  OKHCIUTEIb,  BOCCTAHOBHTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEePHOCTh, XUMHUYECKas CBA3b
(koBasieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHYECKOW peakIuH, TMPEeAeTbHO JIOMyCTUMAas
koHneHTpauus [1/IK BemecTna;

WJUTFOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATHA W TPUMEHSATH OTH
MOHSTHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJI BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPENIeTSAITh BAJICHTHOCTh M CTETMEHb OKWCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSIX PA3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY



KJIacCy COeIMHEHUH Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBaJIEHTHAs, MOHHAs,
METAJJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XHWMHUYECKOU
dopmyre, xapakTep cCpelsl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. . MenueneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OIMHUCHIBATH U XapakTepu3oBaTh Tabnuunyio dGopmy [leprmomuueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rJ1aBHas noArpynna (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOABI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE MMEIOTCI B MEPUOAMYECKON Tabnuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMCiIo AMEKTPOHOB U PACIPEeNICHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUI B Ipejenax MalbIX MMEPUOJIOB U TJABHBIX MOJATPYII C YYETOM CTPOCHUS
UX aTOMOB;

e iIaccu(UUIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIIECHHSI XUMUYECKHIX dJIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTh) OOmKME U cHerupUYecKue XUMHUYECKHUE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONKMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

® COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKONW JUCCOUMALMU KUCIIOT, HIEI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEAaKIM HOHHOTO OOMEHA, ypaBHEHUS PEaKlUid,
MOJATBEPXKJAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BelleCTBaMU
pa3IMYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKlui;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH
POTEKaHUsI XMMUUYECKUX MPEBPAILlEHUI B pa3INYHbIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (OpMyJie COETMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peakiny;

e coOmoJaTh IMpaBWJa IOJb30BAHUS XUMHYECKOM TOCylA0H U J1a0OpaTOPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBINOJHEHUIO J1a00OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTY4YEHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKLUU, MTOATBEP)KJAIOIINE KAUECTBEHHBIH COCTaB PA3JINYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHJIMKAT-, Cynb(dar-, TUJIPOKCHI-UOHBI, KATHOHbl AMMOHHS M HMOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPraHUUECKUX BEILIECTB;

® T[PUMEHSTh OCHOBHBIE OINEPALMHU MBICIUTEIbHON AESITENbHOCTH — aHalIW3 U CUHTES,
cpaBHeHHE, O00OOIIEHHEe, CHUCTEeMaTU3alUI0, BBISBICHHE MNPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHMs] CBOWCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAaHUS — HaONIOJIeHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).

Conep:xxanue yueOHOro npeamera, kypca 8 kjacc

Paszgea 1. HauaabHble NOHATHS M 3aKOHbI XUMMH. (20 yacoB)



Tena u BemectBa. CBOHCTBA BellecTB. JTallOHHbIE (hU3UYECKHE CBOMCTBA BellecTB. Marepuana
U MarepuanoBesieHue. Posib XMMUU B )KU3HU COBPEMEHHOr0 ob1ecTBa. OTHOIIEHUE 001IecTBa K
XUMHU.: XeMopuus u xemodoobus. Merosl nzydenus xumun. Habnronenue. DkcriepuMeHT.
MonenupoBanue. Mozenu MaTeprallbHbIE U 3HAKOBBIE JIM CUMBOJIBHBIE.
I'a3e1. JKunkoctu. TBepasle BemecTBa. B3anMubIe ITepexo1bl MEKy arperaTHbIMA COCTOSIHUSIMHU
BEIIIECTBA: BO3TrOHKA (CyOaumanus) U JecyOaumanus, KOHJEHCalus U UCIIapeHue,
KpUCTAJIIIN3alus U IUIaBJICHUE.
®usnyeckue sBiIeHUs. YuCThIe BenecTBa U CMeCU. [ OMOreHHbIe U reTeporeHHble cMecu. Cmecu
ra3oo0pasHble, )Kujakue, TBepabie. CriocoObl pa3faeneHust CMECel: eperoHKa Wid TUCTHILIALUS,
OTCTauBaHue, PUIBTPOBAHKE, KPUCTAJUIN3ALMS, BblIapuBaHue. Xpomarorpadus. Ilpumenenne
ATHX CIIOCOOOB B J1a00OPAaTOPHOI MPAKTHUKE, Ha MPOU3BOJCTBE U B OBITY.
XuMuYecKkue 37eMeHTbl. ATOM U MOJIeKyJbl. [IpocTeie u cioxHbIe BelmecTa. AJUIOTPONNsS Ha
npumepe Kucinopoga. OCHOBHBIE [T0JIOKEHNS aTOMHO-MOJIEKYJIspHOro yueHus. Monsl. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
3HaKH (CUMBOJIbI) XUMUYECKUX 37eMeHTOB. THpOpMaIus, KOTOPYIO HECYT 3HAKH XMMHYECKUX
3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUN HEKOTOPBIX XUMUYECKUX 3i1eMeHToB. [ICXD JI.W.
MeHeneeBa: KOPOTKONEPUOIHBIN U ITIMHHOIEPUOAHBIN BapHaHThI. [Ieprobl U rpymmsl.
I'maBHas u no6o4nas noarpynmnsl. OTHOCHUTENIbHAS aTOMHAs Macca.
Xummnuaeckue Gopmyiel. Maaekcol u ko3 duumentsr. OTHOCUTETbHAS MOJIEKYJISIpHAS Macca.
MaccoBast 107151 XMUMHUECKOTr0 JIEMEHTa B coeiuHeHuH. HpopMalus, KOTOpYyo HECYT
XUMHUYECKHE (DOPMYIIBL.
BanentHocth. CTpyKTypHBIE (hOpMYIbl. XUMUYECKHE 3JIEMEHTHI ¢ IOCTOSHHON U TepeMEHHON
BAJICHTHOCTHI0. BBIBOI OpMYITBI coenmHeHHs 10 BaJIeHTHOCTH. OmpeneneHne BaTeHTHOCTH
XMMHUYECKOI'0 3JIeMeHTa 1o ¢opmyiie BemecTBa. CocTaBleHHe Ha3BaHUI COeTMHEHUH,
COCTOSIIIMX U3 ABYX XMUMUYECKUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa
BELIECTB.
Xumuueckue peakuuu. PeareHTel 1 IpoayKThl peakunu. [I[pu3Haku XUMUYECKUX peaKIUil.
VYcnoBus ux NpoTeKaHus U npekpanieHus. Peakuyuu ropeHus. DK30TEpMUUYECKUE U
SHAO0TEPMUYECKUE PEAKIIUH.
3aKOH COXpaHEHMsI MAacChl BEIECTB. XMMUUECKHE ypaBHEHUs. COCTaBIEHNE XUMHUECKUX
ypaBHeHu. THpopMaIus, KOTOpYIO HECET XUMUYECKOE YpaBHEHHE.
Knaccugukaius XuMHUECKUX peaklyii 0 COCTaBy M YMCIY PEareHTOB U NPOIYKTOB. THIIBI
XUMHUYECKHX peakiuil. Peakuinu coennHenus, paznoxxeHus, ooMeHa, 3amelienus. Katanuzatopsl
Y KaTaJus.
JdemMoHCcTpaumu.

o Komnexknuun marepuaioB 1 U3AEIUN U3 HUX.

e Mopenu, ucrionb3yeMble Ha ypokax (pU3UKH, OMOIOrHH U reorpaduu.

e OObeMHBIE U HIAPOCTEPHKHEBBIE MOJIEIN HEKOTOPhIX XUMUYECKUX BEIIECTB.

e Mopenu KpUCTAJUIMUECKUX PEIIETOK.

o Cobupanue npubopa AJis MOTy4YEeHHUs ra30B U MPOBEPKA €ro Ha TePMETUYHOCTb.

e Bo3sronka cyxoro npaa, Hona wiu HadTaarHa.

e ArperaTHble COCTOSIHUS BOJIBI.

e Pazgenenue 1ByX HECMENIMBAIOIINXCS KHUIKOCTEH C MOMOIIBIO JEUTEIbHON BOPOHKH.

e VYcraHoBKa Ul GUIBTPOBAHUS U €r0 padboTa.

e VYcraHOBKa JAJis BbIIIApUBaHUS U €ro padboTa.

o Paznenenue kpacsiero BeniecTsa omacrepa ¢ TOMOIIbI0 OyMaXKHON XpoMaTorpagui.

e Mogenu auTOTPOITHBIX MOAU(MUKAIIUHN yIIIepoa U CephI.

o Iloptpetsl .4 bepuenunyca u JI.11. Menneneena.

o Koportkoneprnoanslii u uimHHONEproAHbId BapuaHnThl [ICX3 JI.11. Menneneena.

o KoHcTpynpoBaHue mapocTep>KHEBBIX MOAEIIEN.

e Amnmnapar Kunmna.

o Paznoxenue 6uxpomara aMMOHHMSL.



e BisaumojeilicTBue COIIHON KUCIOTHI C IUHKOM.

o Tlonmydyenue ruapoxcuaa Mmeau (2) u ero paszaoKeHue Npy HarpeBaHUU.
JlabopaTopHble ONBITHI.
O3HaKOMJICHHE C KOJIJIEKIIHEH J1TaOOpaTOPHOM TOCY/IBI.
[TpoBepka mpubopa I MOTyYeHHS T'a30B Ha TEPMETHYHOCTb.
[IpuroTtoBneHue reTeporeHHo cMecH MOPOIIKOB CEPbI U JKeje3a U UX pa3/eieHHeE.
B3aumojeiicTBue pacTBOPOB XJIOpHa HATPHS M HUTpATa cepedpa.
[Tonyyenue ruapokcua Mmeau (2) ¥ €ro B3aMMOJICHCTBHUE C CEPHOM KHUCIOTOM.
B3anMozeincTere pacTBopa coAbl ¢ KUCIOTOM.
[IpoBepka 3aKkOHa COXpaHEHUS MACChl BELIECTB HA IIPUMeEpPEe B3aUMOACHCTBHUS LIEIOUH U
KHCJIOTBHI.

8. Paznoxenue nepokcuaa BOJOpoaa ¢ MOMOUIbIO OKCHAAa Mapranua (4).
9. 3amenieHue jxeiae30M MeIM B METHOM KYyIOpPOCE.

IpakTnyeckne padoThbl.
1. 3makomcTBO C JlabopaTopHBIM 000pynoBaHueM. [IpaBuiia TeXHUKH O€30MTACHOCTH MPU

pabote B kabuHeTe XuMuu. HekoTopsie BUIbI padoT.
2. AHamu3 MOYBEHI.
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i Heopranudeckux Bemects. KojmyecTrBeHHbIe
OTHOIIeHHsI B Xxumuu. (18 yacoB)
Cocras Bo3ayxa. [Tonstre 06 06beMHOI1 10J1e KOMIIOHEHTa IPUPOTHOM ra30BOM CMECH —
Bo3ayxa. Pacuer o0bemMa KOMIIOHEHTA ra30BOM CMECH I10 €r0 00BbEMHOM J10J1€ U HA00OpOT.
Kucnopon. O3om. [Tonydenue kuciopona. CoOupanue u pacro3HaBaHue KUCIOPOa.
XUMHYECKHE CBOWCTBA KUCIOPO/1a: B3aUMOJEICTBHE C METaJlJIaMi, HEMETaJNIAMU U CJIOKHBIMU
BeniectBamu. [Ipumenenue kucnopoaa. KpyroBopor kuciaopoja B Ipupo/ie.
Oxcuppl. OOpa3zoBaHKe Ha3BaHM OKCHIIOB 10 UX (popmynam. CocrtaBneHue GopMys OKCHIOB 110
Ha3BaHusM. [IpencraBuTenu OKCUIOB: BOJa, YIICKUCIBIN T'a3, HEerameHas U3BeCTh.
Bonopon B npuponie. dusnueckue u XMMUYECKHE CBOMCTBA BOAOPO/A, €T0 MOJIYyYEHUE U
MPUMEHEHUE.
Kucnotsl, ux coctaB u kinaccupukanus. Maruduropsl. Tabmuna pactBopumoctr. CosstHas 1
CepHas KHCIIOTHI, X CBOWCTBA U IPUMEHEHHUE.
Conu, ux coctaB 1 Ha3BaHus. PactBopumocTs coneil B Boae. [IpeacraBurenu conei: Xaopus
HaTpus, KapOoHaT HaTpus, pocdar KaabLIus.
ITocTostHHas ABoranpo. Kommuectso Bemecta. Moib. Monsipaast macca. Kpatasle e quHUIIBI
U3MEpEHHS KOJIMYEeCTBA BEIECTBA — MUJUIUMOIIb U KUJIOMOJIb, MUJUTUMOJIIPHAS ¥ KUJIOMOJISIpHAST
Macchl BEUIECTB.
PacdeTs! ¢ ncmonb30BaHUEM MOHITHI «KOTUYECTBO BEIIECTBAY», «MOJISIPHAS Maccay,
«IMOCTOsSIHHAS ABOTaapoy. 3akoH ABoraapo. MospHbIii 00beM ra3000pa3HBIX BEIIECTB.
OTHOCUTENbHAs TVIOTHOCTh OJIHOTO ra3a o aApyromy. KpatHsle equHUIIBI ©3MEpPEHUs
KOJIMYECTBA BEIIECTBAa —MIJIJTUMOJISIPHBIN M KMJIOMOJISIPHBIN 00beMbI Ta30B. PacueTsl ¢
MCIIOJIb30BaHUEM TIOHATUH «KOJHMUYECTBO BEILIECTBA», «MOIIIPHAS Maccay, «MOIJSPHBIA 00beM
ra3oB», «4UCJI0 ABOTaapo».
I'mapocdepa. KpyroBopot Bojbl B ipupojie. PU3nuecKkue 1 XUMUYECKHE CBOMCTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUJAMM.
OcHoBanusl, ux coctaB. PacTBOpMMOCTE OCHOBaHUH B BoJie. MI3MeHEHNE OKpacKy MHAUKATOPOB B
niesiogHou cpeze. [IpeacraBurenu mienovyein: THAPOKCUIBI HATPUS, KA U KAJIBLIMS.
PactBopuTens 1 pacTBOpEHHOE BELIECTBO. PacTBOPBHI. PactBopenue. I'napartsl.
MaccoBas 107151 paCTBOPEHHOTI'O BellecTBa. PacueTsl, CBsI3aHHBIE C UCTIOIb30BAHUEM MTOHSATHS
«MaccoBasi A0Sl PACTBOPEHHOT'O BEILIECTBAY.
JdemoHcTpaumu.

o Tlonydyenue kuciopoaa pa3nokKeHUEM IIEpMaHraHaTa Kajlus U IepoKCcHIa BOJOPOIa.

e CobOupanne METOJIOM BHITECHEHHS BO3/IyXa U BOJIBI.

o PacnosnaBanue kuciaoposa.

Noook~owhE



o T'openue maraus, sxenesa, yris cepsl U ¢pochopa B KUCIOPOIE.
o Koieknusa okcumos.
o Ilonyyenue, cobupanue, pacrnozHaBaHHe BOJIOPOJA.
e T'openue Bogopona.
o BsaumopneiicTBre BoAOpoaa ¢ OKCHIOM MEJH.
o Komnexius MuHepanbHBIX KHCIOT.
o IlpaBuio pa3daBiieHUsI CEPHOI KUCIIOTHI.
o Komneknus coinen.
e Tabnuia pacTBOPUMOCTH OCHOBAHUH, KHCIIOT U COJICH B BOJIE.
e Hexkoropble MeTasibl, HEMETAJUIbl U COETUHEHUS KOJIMYECTBOM BellecTBa B 1 MOJIb.
o Koimekuus ocHOBaHUN.
JlaGopaTopHbIe ONBITHI.
10. [TomyTHEHHUE U3BECTKOBOI BOJIBI ITPH MPOMYCKAHUH YIIEKHCIIOTO Ta3a.
11. lony4yenue BoAOPOIa B3aUMOICHCTBUEM IIMHKA U COJISTHON KHCIOTHI.
12. Pacio3HaBaHuE KHCIOT UHIUKATOPAMH.
13. U3meHeHue OKpacku MHAUKATOPOB B IIEIOYHOM cpejie.
14. O3nakomiieHHE C npenapaTaMy JIOMalllHEeN WK IIKOJIbHOHN alTeyKy — pacTBOpaMu
MEePOKCH]Ia BOJIOPOAA, CHUPTOBOM HACTOMKY MO/1a U HAIIATHIPHOTO CIIHPTA.
IIpakTyeckue padoTsbl.
3. Tlomyuenwue, coOupaHue U pacro3HaBaHUE KHCIOPO/Ia.
4. llonmyuyenue, coOupaHue U paclio3HaBaHUE BOAOPOA.
5. IlpuroroBieHue pacTBOPOB COJIEH C X 3aJJaHHOW MaccOBOH JOJIEH.
Pa3nen 3. OcHOBHBIE KJIaCChl HEOPraHUYeCcKHUX coeauHennii. (10 yacon)
O06o0meHre cBeleHui 00 OKCHAaX, UX KiacCupUKaIMU, Ha3BaHUIX U cBoMcTBaxX. CriocoOsbl
MOJIyYEHUSI OKCHUJIOB.
OcHoBanusl, UX Ki1accuukaiys, Ha3BaHUs U CBOICTBa. B3aumoielicTBUE C KUCIOTaMH,
KHUCJIOTHBIMHM OKCHUJAMU U CcOJIAMU. PaznoskeHne HepacTBOPUMBIX OCHOBaHUI. CrI0cOObI
MOJTy4YEHUsI OCHOBAHUI.
Kucnotsl, ux knaccudukanus 1 HazBanus. OOMIMe XUMUYECKHAE CBOWCTBA KUCIIOT.
BzaumopeiicTBie KUCIOT ¢ MeTalIaMu. DJIEKTPOXUMUYECKUH PSJl HAPSHXKEHUN METaJLIOB.
B3aumoneiicTBue KUCIOT C OKCHaMU METaJuIoB. B3anMozeiicTBre KUCIOT ¢ OCHOBAaHUSIMU —
peaxius HelTpanu3anuu. BzaumoaeiictBue Kuciot ¢ consamu. [lomyuenue 6ecKUCTIOPOIHBIX U
KHCJIOPOJICO/IEPIKALIUX KUCIIOT.
Conu, ux kinaccudukanus 1 cBoicTBa. B3anmoeiicTBue coneii ¢ MeTamiaMu, 0COOEHHOCTH 3TUX
peakuuii. B3aumoaencTBue coeit ¢ CosaMu.
['eneTndeckue psiibpl MeTal1a 1 HeMeTasuia. ['eHeTnueckas CBsI3b MEXy Kiiaccamu
HEOPraHMYECKUX BEILECTB.
JlabopaTopHbIe ONBITHI.
15. B3anMopeiicTBre OKCHIa KAIBIHSI C BOJOH.
16. IloMyTHeHHE N3BECTKOBON BOJIBI.
17. Peakuus HeWTpain3almy.
18. Ionyuenue ruapokcuia Meau (2) 1 ero B3auMoJieicTBHE ¢ KUCIOTOH.
19. Paznoxenune ruapokcua Meau (2) mpu HarpeBaHUH.
20. BzauMoelicTBrE KUCIOT C METaJJIaMHU.
21. B3aumoielicTBHE KHUCIIOT C COJISIMH.
22. O3HaKOMIICHHUE C KOJUIEKITEH COJeH.
23. B3aumosetictBue cyiabdarta Meau (2) ¢ JKeIe30M.
24. B3aumoieiCcTBHE COJIeH C COMSIMH.
25. 'eneTnueckas cBsI3b Ha IPUMEPE COSAMHEHUH MEIH.
IIpakT4yeckue padboTsbl.
6. Pemrenue skcriepuMeHTAIBHBIX 33/a4.



Pasnean 4. [lepnoanyeckuii 3axkon n [lepuoguveckas cucreMa Xxumuieckux 31emeHToB (113
u I[1CX3) /I.U. MeHnaeneeBa u crpoenne aroma. (8 yacon)
EcTtecTBeHHbIE CeMENCTBA XUMUYECKHUX AJIEMEHTOB: IIEJIOYHbIE U IEIOYHO3EMEIbHBIE METAIUIBI,
raJIoreHbl, UHEPTHBIE Ta3bl. AMPOTEPHOCTh. AM(POTEPHBIE OKCUBI U TUAPOKCUIBL.
KoMIuiekcHsie COJIH.
Otkpeitue .M. Menaeneessim 113 u cozpanue um [1CXD.
ATOMBI KaK popMa CyIIeCTBOBaHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHUH
aToMOB. JloKa3zaTenabCTBa CIOKHOCTH cTpoeHus aToMoB. OnbiTel Pesepdopaa. [lnanerapuas
MO/IeJIb CTPOCHHS aTOMOB.
CocraB aTOMHBIX s71€p: IPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3anmMocBs3b
MIOHATUH IIPOTOHY, «KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Maccay.
MukpomMup. IJIEKTPOHBI. CTPOEHUE HIEKTPOHHBIX YPOBHEN aTOMOB XUMHUUYECKHUX 3JIEMEHTOB
NoNe 1-20. [TonsiTue 0 3aBEPIIECHHOM 3JIEKTPOHHOM YPOBHE.
N3oronel. ®usnveckuii cMpicii cuMBOJUKH [lepuoanueckoit cuctemsl. CoBpeMeHHast
¢dopmymuposka [13. i3MeHeHHs CBOMCTB 3JIEMEHTOB B IIEPUOAX U TPyIax, Kak GyHKIUs
CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.
XapakTepucTUKa JIEMEHTa-MeTallla U JIEMEHTa-HeMeTasuIa 1o ux nojosxenuto B [ICXO JI.U.
Menneneena.
JdemMoHCcTpanmu.

e Pazmuunsie hopmsr Tabmui I1C.

e Mopenuposanue nocrpoenus I1C JI,1. Menneneesa.

e Mojenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

e Mopuenu aToMOB 37eMeHTOB 1 — 3 mepuooB.
JlaGopaTopHble ONBITHI.

26. [Tomyyenne aMm(pOTEPHOTO THAPOKCHIA U UCCIIEIOBAHNUE €TO CBOMCTB.
Pazgen 5. Xumunueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaknun. (10 yacos)
WNonnas xumudeckas cBsi3b. oHbI, 00pa3oBaHHbIC ATOMaMU METAJUIOB U HEMETAIIIOB. CXEMBI
00pa3oBaHUs HOHHOW CBSI3U 7151 OMHAPHBIX cOeAMHEHUN. IOHHBIE KpUCTaTINYeCKUe PEHIeTKH 1
(du3HYECKrEe CBOMCTBA BEIIECTB C TUM THIIOM pemeTKH. [loHsaTre o GopMyJIbHON eTUHUIIe
BEILECTBA.
KoBanienTHast xuMuueckast CBsi3b. DJIEKTPOHHBIE U CTPYKTYypHBIE (hopmyibl. KoBaneHTHas
HenoJsipHast cBsi3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOW CBS3H ISl OWHAPHBIX COSAMHEHUH.
MomnexynsipHbIe M aTOMHbBIE KPUCTAJUIMUECKHE PEIIETKH, U CBOMCTBA BEIIECTB C STUM THUIIOM
PEIIETOK.
DIEeKTPOOTPULIATETLHOCTE. Psij anekTpoorpuniarensHocTH. KoBaneHTHas mosisipHas XUMUYeCcKast
cBs13b. CxeMbl 00pa30BaHUs KOBAJICHTHOMN MOJSPHOM CBSI3U 111 OMHAPHBIX COSTUHEHUH.
MonexynsipHbIe ¥ aTOMHBIE KPUCTAJUTMUYECKUE PEIIETKH, CBOMCTBA BEMIECTB C 3TUM TUIIOM
PEIIETOK.
Meramrdeckas XUMHUYECKasl CBsI3b U METaJUIMUecKasi Kpucrayuimueckas pemerka. CBoiicTBa
BEILECTB C ’TUM TUIIOM peleToK. EnnHas npupoaa XuMUYECKUX CBS3EH.
Crenens okucnenusi. CpaBHEHUE CTENIeHEN OKUCIIEHU U BaJleHTHOCTH. [IpaBuiia pacuera
CTETNEeHH OKUCIICHHUS 110 PopMyTIaM XUMUYECKUX COSTUHEHUH.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OrpeieseHne cTeneHe OKUCIeHUS IS
AIIEMEHTOB, 00Pa3YIOIINX BEIIECTBA PA3HBIX KJIacCoB. Peakiuu noHHOTO 0OMeHa 1
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE peaklini. CocTaBlieHUuE YpaBHEHUN OKUCIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIIUI METOJOM DIIEKTPOHHOTO OalaHca.
JdemoHcTpaumu.

e BuneodbparmenTs u crnaiiapl «loHHAS XUMHYECKas CBS3bY.

o Komnexius BemecTs ¢ HOHHOM CBS3bIO.

e Mojienu HOHHBIX KPUCTAINIMYECKUX PEIIETOK.

e BuneodparmenTs! u cnaiiapl «KoBaleHTHAs XUMUYECKas CBSA3bY.



o Komnekmus BemecTs MOJIEKYJISIPHOTO M @aTOMHOI'O CTpOeHUS. Moaenu MOJIEKYIIpHBIX U
ATOMHBIX KPUCTAJZIMYECKUX PEIIETOK.

e Cnaiiael «Mertamunyeckas XMMHUYECKask CBA3bY.

o Komneknus «MeTtajisl U CIIIaBbI»

o B3saumonelcTBUE IIUHKA C CEPHOU U COJISTHOM KUCIIOTOM, XJIOPUIOM MEH.

9 KVIACC

BeuecTBo 1 xumMmuueckas peakuus
Ilepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux saemeHToB . Y. Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB XMMHUYECKUX DJIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KaJINs, KAJIbLUA U UX COCJUHEHUN B COOTBETCTBUH C IIOJOKEHUEM DIIEMEHTOB B
Ilepuonnueckol cUCTEME U CTPOCHUEM MX aTOMOB.
CrpoeHue BeniecTBa: BUIbI XUMUYECKON CBA3HU. TUIIBI KPUCTAIIIMYECKUX PEMIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKN U BUJIa XMMUYECKOM CBS3H.
Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIEeCTB. XMMHUECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K PAa3JIMYHBIM KjaccaM HEOPraHMYECKUX COEAMHEHUH, TEHETHYeCKas CBS3b
HEOPraHUYECKUX BEILECTB.
Knaccugpukamuss XUMHUYECKHX PpEaKIUil M0 pa3IuYHbIM MpH3HAKaM (IO YHCIY U COCTaBy
YYacTBYIOUIMX B pEaKIHMM BEIIECTB, IO TEIIOBOMY 3(QEKTy, M0 HM3MEHEHHUIO CTeHeHen
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, [0 00OpaTMMOCTH, IO YYAacTHUIO KaTaiuszaropa). JDK30- U
SHJOTEPMHUUYECKUE PEAKIIUN, TEPMOXUMHUUECKHE YPABHEHHUS.
[TonsaTne O cCKOpOCTHM XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX W HEOOpATHMBIX
XUMHYECKUX peakuusax. IIoHATHE O TOMOreHHBIX M TreTeporeHHnlXx peakuusx. Ilonstue o
karanuze. llondarue o xumuyeckoM paBHOBecHHM. DakTOpbl, BIMSIOIMIME HA CKOPOCTh
XUMHUYECKON PEaKLMH U I0JI0KEHNE XUMHUYECKOTO PABHOBECHSL.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLUUU,  AJIEKTPOHHBIM  OajlaHC  OKUCIMTEIbHO-
BOCCTAHOBUTENIBHON peakuuu. CoCTaBlIeHWE ypaBHEHUN OKHUCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.
Teopust DJIEKTPOJIUTUYECKOW IUCCOLMALUU. OJEKTPOIUTBI M  HEMIEKTpoJauThl. KaTtnonsl,
aHUOHBI. MexaHM3M JIMCCOLMALIMM BELIECTB C Pa3IMYHBIMU BUAAMH XUMHUYECKOH CBS3U.
Crenenb quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.
Peakuuu wmoHHOro o6meHa. YcnoBHsl MPOTEKAaHUS peaKUUid HOHHOTO OOMEHa, IOJIHBIE H
COKpAaILEHHBIE MOHHBIE ypaBHEHUsS peakiuil. CBOWCTBAa KHUCIOT, OCHOBAHHUW U COJIEH B CBETE
IPEJICTaBICHUM 00 AIIEKTPOJUTUYECKON Juccounanuu. KayecTBeHHblE peakIMU Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.
XUMUYECKUN SKCIIEPUMEHT:
03HAaKOMJIEHHE C MOJEIIAIMU KPUCTAJIIMYECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAIUIOB
U HeMmeTawioB (rpadgura M anmasa), CIOXKHBIX BEIIECTB (XJopuAa HaTpus), HUCCIEIOBaHUE
3aBHCUMOCTH CKOPOCTM XHMHYECKOM peakIMu OT BO3JACHCTBUSA pa3IMuHBIX (DaKTOpOB,
WCCJIEIOBAHUE DIJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IPOLECCa IMCCOLMALMM KHCIOT,
menaoded M coieil (BO3MOXKHO HCHOJB30BAHHME BHUAEO MATEPUAOB), INPOBEJCHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHMsI peakiuil MOHHOro oOMeHa (oOpazoBaHuE OcCalKa,
BbIJICJIEHUE ra3a, 00pa3oBaHHE BObI), ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peakuuil (rOpeHue, peakluy pa3ioXKeHHs, COeAUHEHHUs), paclioO3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOILIBIO KAadeCTBEHHBIX pEAaKIHWl Ha HWOHBI, pEIIEHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.
Hewmerannel n ux coennHeHus
OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CTpoeHue u (puU3NYecKHe CBOMCTBA MPOCTHIX BELIECTB — TajOreHOB. XMMUYECKHE
CBOICTBa Ha mpuMepe Xjopa (B3aUMOJECHCTBHE C MeTallaMH, HEMeTaJUIaMH, MLIEJIOYaMH).
Xnoposogopoa. ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, MOIY4YEHNE, IpUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJia Ha OpraHU3M ueloBeKa. BakHeilline XJIOpuibl U UX HAaXOXKICHHE B
IIPUPOJIE.



OOmas xapakTepuctuka 3ieMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble CcTeNeHW OkHciaeHHd. CTpoeHue M (PU3MUECKHe CBOMCTBA NMPOCTBHIX BEIIECTB —
KHCJIOPO/Ia U CEepbl. AJIOTPONTHBIE MOAU(DUKAIIMKE KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBOZIOPOA, CTpOEHHUE, (U3UUECKUe W XUMHUeckue cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KHCIOTa, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA
(oOme kak NpeNCTaBUTENs Kilacca KHCIOT M crneuupuyeckue). XHUMHUYECKHE pPEaKIUu,
JeKallue B OCHOBE IMPOMBINUIEHHOTO CIOCO0a TOJY4YeHHUs CepHOM KucioTsl. IlpumeHenue
cepHoil kucnoThl. CoaM CepHOM KHCIOThI, KAayeCTBEHHas peaklus Ha Ccylab(haT-HOH.
Haxoxnenune ceppl u €€ COEAMHEHH B NpPUPOJE. XUMHUYECKOE 3arpsi3HEHUE OKpPYKaAoLIEH
Cpelibl COEIMHEHUSMU cepbl (KUCIOTHBIE JTOKAM, 3arpsA3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI
€ro NpeJoTBPAILCHHUS.

OOmias  xapakTepucTHKa d3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH  CTPOCHHUST  aTOMOB,
XapakTepHbIE CTENEHH OKHUCICHUSA. A3OT, paclpocTpaHeHHUE B TpHUpPOJE, (U3HYECKHE WU
XUMHYeckHe cBoiicTBa. KpyroBopor azora B npupone. AMMHUAK, ero (pu3n4eckue 1 XUMU4YeCKHue
CBOWCTBA, MoyiyueHue u npuMeHenne. Com aMMOHUS, X (pU3HUECKUE U XUMUYECKHE CBOICTBA,
npuMeHeHue. KadecTBeHHass peakuuss Ha MOHbI aMMOHMs. A30THas KHCJIOTa, €€ IMOJIydeHHe,
duznUeckue M XHUMHUYECKHE CBOWMCTBa (00IIME Kak TWPEACTaBUTENS Kiacca KHCIOT |
cneunduyeckue). Vcnonp3oBaHue HUTPATOB W CoJIed aMMOHMS B KauyeCTBE MUHEpaIbHbIX
ynoOpeHuit. XUMUYECKOE 3arps3HEHUE OKPYKAIOIICH cpeiibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBl U BOJOEMOB). Docdop, amioTporHble MOIUPHUKALMU
docthopa, pusnueckne n xumudeckue coiictea. Okeup pochopa (V) u pocdopnas kucinora,
¢u3nueckue M XMMHUYECKHE CBOMCTBa, mHoiydyeHue. Mcmomb3zoBaHue ¢ochaToB B KauecTBe
MUHEPAIBHBIX YIOOPEHUIA.

OOmas xapaktepuctuka 3ieMeHToB IVA-rpynnbel. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHN OKHUCIEHUS. YTIIEpOoJ, aJLIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPAHEHHUE B
npupoze, pusnyeckue U XuMuueckue cBoicTa. AncopOuus. KpyroBopor yriepoza B Ipupoze.
Oxcuapl yraepona, ux (Gpusnyeckrue U XUMHUYECKUE CBOICTBA, IEHCTBHE Ha KUBBIE OPTraHU3MBI,
NOJIy4eHUEe U NPUMEHEHHUe. DKOJOrHuecKue npolsieMsl, CBA3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a INI00AJbHOrO MOTEIUIEHUsl KJIMMaTa, MapHUKOBBIA 3¢ ¢eKT. YronbpHas KucioTa U eé
coiM, uxX (uznueckue M XMMUYECKHE CBOWCTBA, IMOJlydyeHHEe W IpuMeHeHue. KauecTBeHHas
peakuus Ha  KkapOoHaT-moHbl. Mcmonb3oBaHue KapOOHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHavanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepona (MeTaH,
3TaH, STWIEH, alleTWJIEH, 3TaHOJ], TJULEpUH, yKCycHas Kkuciora). IIpupogHble HCTOUHUKH
YII€BOIOPOAOB (yroJib, MPUPOAHBIN ra3, HEPTH), MPOIYKTHI UX NepepadboTKu (OEH3UH), UX POJIb
B OBITY M MPOMBIIUIEHHOCTH. [loHATHE 0 OMOJOrMUYecKH BaXKHBIX BEIECTBAX: jKMpax, OeJKax,
yriaeBoJax — W HUX pPOJM B JKU3HM ueloBeKa. MaTepuaabHOE€ €IUHCTBO OPraHMYEeCKUX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢pusnyeckue u XMMHUYECKHUE CBOICTBA, MOJIydeHHEe U npuMeHeHue. CoelnHeHUs
KpeMmHus B npupoze. O0mue npenctaBiaeHust o0 okcune kpemuus (IV) 1 kpeMHHEBOM KucioTe.
Cunukatel, UX HCIONb30BaHHE B OBITY, B NPOMBIIUIEHHOCTH. BakHelmine cTpouTeNnbHbIE
MaTepHalbl: KepaMHUKa, CTEeKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembr Ge3omacHOro
MCIIOJIb30BAaHUs CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HH.

XUMHUYECKUH IKCIIEPUMEHT:

U3ydeHHe 0O0paslloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI, INPOBEIEHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI M HaOMI0/eHNe MPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue U3NYECKue U XMMHUYECKHE CBOWCTBA TaJOTEHOB M MX COEIUHEHHH (BO3MOKHO
UCITOJIb30BaHUE BUJIEOMATEPHATIOB), O3HAKOMJICHHE C 0Opa3laMu XJIOPUIOB (TaJOTE€HHUIOB),
O3HaKOMJIeHHEe ¢ oOpa3uamMud cepbl M €€ COeAMHEHUSIMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoB), HaOMIOJEHHEe TMpolecca OOyIJaMBaHMA caxapa TIOJA  JeHCTBHEM
KOHIEHTPHUPOBAHHON CEpHOI KUCIIOTHI, U3YyY€HHE XMMHUYECKHX CBOICTB pa30aBlIEHHON cepHOi
KUCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMu Ha cyib(aT-MoH U HaOmo/leHHe MpH3Haka eé



NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUYECKMMM CBOMCTBaMHU a30Ta, Gochopa M UX COCAUHEHHN
(BO3MOXHO HCIIOJIB30BAHUE BUACOMATEPUAIIOB), 00pa3IiaMu a30THBIX U PocPOPHBIX yIoOpeHNH,
MoJlyueHue, coOMpaHWe, paclo3HaBaHWE W H3yYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX pEakuuid Ha HOH aMMOHHS U ¢docdaT-uOH U H3YYEHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOM A30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB), M3YYEHHE MOJENeH KPUCTAIUIMUECKUX DEIETOK aiMmasa,
rpaduTa, QymiepeHa, O3HAKOMIIEHHE C TIPOLECCOM aacopOLuu pacTBOPEHHBIX BELIECTB
AKTHBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IMPOTUBOra3a, MOJydyeHUe, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOWCTB YIJIEKUCIIOrO Ta3a, MPOBEJCHWE KAYECTBCHHBIX pPEakiuii Ha KapOOHAT U
CUJIMKAT-UOHbl M U3Y4YEHHE NPU3HAKOB HUX NPOTEKaHUs, O3HAKOMJIEHHE C MNPOAYKIUEH
CUJIMKAaTHOM IMPOMBINUIEHHOCTH, PELICHHUE 3KCIIEPUMEHTAJbHBIX 3a/Ja4 Mo Teme «BaxuHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

Mertaiuibl ¥ UX COEAMHEHUS

OO01mas xapakTepuCTHKa XMMHYECKHUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH MX IOJIOKEHUS B
Ilepuonnueckoir cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u CTpOEHHs aTOMOB.
Crpoenue metaiioB. MeTtaimmyeckas CBsi3b U METaUIMYECKas KPUCTAUIMYECKAsl PEIIETKa.
DNEKTPOXUMUYECKUN PsAJl HANpsDKEHUN MeTawioB. Pu3Mueckue M XUMHYECKHE CBOMCTBA
MeTaisioB. O6mue cnocoObl moydyeHus: MeTauioB. [loHsTHEe 0 KOPPO3UKU METAIIJIOB, OCHOBHBIE
CHocoOBI 3alMTHl WX OT Koppos3uu. CruiaBel (CTanb, YyTr'yH, JIOPATIOMHHHN, OpOH3a) W HX
MIPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTaibl: nonoxkeHue B Ilepuoanyueckoil cucreMe XUMUYECKUX 3ieMmeHToB /1. .
MenpeneeBa, CTpoeHHME HMX aTOMOB, HaxoaeHuUe B mnpupoge. dusmyeckne u XUMHUECKUE
CBOMCTBA (Ha mpuUMepe HaTpus U Kajus). OKCUIBI U TUAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[IlenoyHO3eMENbHBIE METAJUIBI MAarHUM W KaJlblUi: MOJiokeHue B llepumomumueckoil cucreme
xuMuueckux sneMeHToB [I. M. MeHnpaeneeBa, CTpoeHHE UX aTOMOB, HaXOXJIEHHE B IPUPOJIE.
Pu3nyecKue U XMMHUYECKME CBOMCTBA MArHWs W KaJblus. BakHelIne COeIWHEHUS KajlbLMs
(oxcun, rugpokcu, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepumonuueckoil cucremMe xumuueckux anemenrto . U.
MenpeneeBa, CTpO€HUE aToMa, HaXOXKIAEHUE B npupoje. Puznueckrue 1 XUMHUYECKUE CBOMCTBA
amroMunusi. AMGOTEpHBIE CBOMCTBA OKCUJIA U THAPOKCU]IA ATFOMUHMSL.

Kenezo: nonoxenune B lleproanueckoit cucreme xumudeckux snemeHtoB [I. . Menneneena,
CTPOEHUE aTOMa, HAXOXKAEHHWE B Mnpupoje. PU3MYEeCKMe M XHUMHUYECKHE CBOMCTBA JKeJe3a.
Oxkcunsl, runpokcuasl u conu xxenesa (I1) u xenesa (II1), ux cocras, cBOICTBa U MOJTy4YEHUE.
XUMUYECKUN SKCIIEPUMEHT:

O3HAKOMJICHHE ¢ 00pasllaMd METAJJIOB M CIUIaBOB, WX (PM3MYECKUMHU CBONCTBAMH, H3y4eHUE
pe3yabTaTOB  KOPPO3UH  METAUIOB  (BO3MOXXHO  KCIOJB30BaHHE  BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KAIbIMSI M HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB >KECTKOW BOJBI, MpOIECCA TOPEHHS IKejle3a B
KucIoposie  (BO3MOXKHO — HCIIONIb30BAaHHWE  BHJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIUi Ha MOHBI: MarHus, KaJIbLIMs, aIFOMUHUSA, 1IUHKA, xene3a (II) u xenesa
(IIT), memu (II), HaOmrOMEHNE U OMUCaHHUE MPOIECCOB OKPAITMBAHUS TUIAMEHW MOHAMM HATpPHS,
KaJIig ¥ KaJblKsl (BO3MOXXHO HMCIOJB30BaHUE BUIEOMATEPHAIIOB), UCCIeA0BaHNE aM(DOTEPHBIX
CBOVCTB I'HJIPOKCHA aJTFOMUHHUS U THAPOKCHUAA IUHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XUMUs U OKpY)Karouas cpeaa

BemecTtBa u Marepuanbsl B TMOBCEAHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe HCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakinuii B ObiTy. [lepBas moMoIIb MpPH XUMHUYECKHUX O0XKOTrax u
OTpaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHHWE OKpYXKaroliel cpenbl (mpeaenbHas AOMYCTHMAas KOHIICHTPAIUS
BeniecTs, nainee — [1/1K). Ponp XxuMuu B pemieHuu 3K0J0THYECKUX MTPOOIIEM.

XUMUYECKU IKCIIEPUMEHT:



u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MAaTEPHUAIBI).

MexnpenMeTHbIE CBA3U
Peanuzanus MeXnpeaMeTHBIX CBS3€H NMpU M3YyYEHUU XUMHH B 9 Kilacce OCYIIECTBIIIETCS yepes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, TaK M MOHATUH, SBISIFOIIUXCA
CHCTEMHBIMH ISl OT/ICJIBHBIX MPEJMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.
OO1e ecTecTBEHHO-HAY4HbIE IMOHATHUSA: Hay4yHbIH (akKT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIM3,
CHHTE3, Kiaccu(uKanusi, MEepUOAUYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUEe, MOJIeIb, SIBIIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHSI, MaTEPHAIIBL.
Owusmuka: Mmarepus, aroM, OJEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIWA, H30TOIIbI,
pPalMOAaKTUBHOCTb, MOJEKYJa, JJEKTPUYECKUH 3apsil, IPOBOJHUKH, MOJIYHPOBOJHHKH,
JTURJICKTPUKY, (OTODIIEMEHT, BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSIHME BEUIeCTBa, Tas,
pacTBOp, pPAacTBOPUMOCTb, KpHCTaNIMYecKas peléTka, CIUIaBbl, (PU3MUYECKUE BEJIUYMHBI,
€IMHUIIBI U3MEPEHUS], KOCMUYECKOE POCTPAHCTBO, TUIAHETHI, 3BE3/161, CONHIIE.
buonorus: Qorocunres, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEPAIbHBIE YHAOOpEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.
['eorpadusa: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOIAEMBbIE,
TOTIJIMBO, BOJTHBIE PECYPCHI.
Onucanue Mecra y4eOHOro npeaMera, Kypca B y4eOHOM ILIaHe

B cootBercTBUM ¢ TpeboBanusiMu denepabHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOIO o0uiero oOpaszoBaHus HpeaMeT «XuMHsA» u3ydaercs B 8-9 kiaccax B
KoJM4YecTBe 2 4aca B Hezemo (68 wacoB B roxa), OOmee yucio y4eOHBIX YacoB 3a 2 roja
oOyueHus cocrapmusieT 136 yacos.

B cooTBeTcTBUY C KaeHIAPHBIM y4eOHBIM Ipa)uKOM IIKOJIBL., B 8 Kiacce 34 yueOHBIX HeJlelH,
COOTBETCTBEHHO, paboyas IporpaMmMa cocTaBjieHa Ha 68 yacoB B rojJ M3 pacuera 2 yaca B
Hepenmo, B 9 — 33 y4eOHBIX HEAeNd, COOTBETCTBEHHO pabodasi mporpaMMa cocTaBjieHa Ha 66
4acoB B IoJ| U3 pacuéra 2 yaca B HEJIENIO.

TemaTuueckoe IJIAHUPOBAHHE C YKA3AHUEM KOJIHYECTBA YaCO0B, OTBOAUMBIX HA OCBOCHHE

KaK10# TeMbl 8 knacc

Ne Tema ypoka K | IInanupyemsblie mpeaAMETHBIE PE3YIbTATHI JL [Hara
- OTIbI
B THI K
0 obop
q yZ10B
a aHue
C

Temal. HauanbHble NOHATHS U 3aKOHBI XUMHUM. ( 20 yacoB)

1 Hpenmer xumun. 1 | OOBACHSAIOT, UTO NPEAMETOM U3YUEHUSI XUMUH SBISIOTCS | 7 1.09

i%g;;?ggém BEILIECTBA, UX CBOICTBA U NpeBpalleHus. Paznuuaror tena E.Ng

WHcTpykTax mo U BEIIECTBA, BEIIECTBA U MaTepUAIIbl. Y CTAHABINBAIOT
T.b. NPUYMHHO-CJIEICTBEHHBIE CBA3U MEKIY CBOUCTBAMHU
BEIIECTB M UX MPHUMEHEHHEM.

ApPryMEHTHPYIOT CBOIO MO3UIHUIO 110 OTHOIIEHHUIO K
xemouinu 1 xeMopoouu.

2 Meroner u3ydeHus | 1 | XapakTepusyloT OCHOBHBIE METOJIBI H3yUEHHS 5.09

XUMUH
€CTECTBEHHO-HAYUHBIX JTUCIIHUILIHH.
3 ArperarHbie 1 | PaznuuaioT TpW arperatHeix cocTosHus BemecTBa. | Jl.o. | 8.09
COCTOSIHUS VYcraHaBIMBalOT B3aMMOCBSI3b  MEXAY arperatHbIMu | Ne2
BEIICCTB COCTOSHUSIMH HA  OCHOBE  B3aMMHBIX  IIEPEXOJOB

BemecTBa.  MumocTpupyroT — B3aUMHBIE — TIEPEXOJbI
BEILECTB NIPUMEPaMHU.




4 TlpakTuyeckas PaGotalor ¢ naGopatopHbiM oGopyroammem u | 10 | 12.09
pabora Nel. HarpeBaTeIbHBIMA MPUOOpPaMH B COOTBETCTBUHU C | OP
MpaBUIAMU TEXHUKU 0€30MacHOCTHU. | rmocy
Bemmonsstor pocTenme MaHUITYJISITAT C | nprm
11abopaToOpHBIM ~ 00OpYZIOBaHHEM: C  J1a0OPATOPHBIM peax
IITATHBOM, co CIIUPTOBKOM
Jomamnuii skcnepumeHtT HaOmomator 3a ropsmeit | THBO
cBeuoi BpInonHsoT 6€3011acHbIE ONbBITHI B
) duznyeckue Paznuuaror ¢pusnueckue u XuMudeckue sBienus, yucrtoie | Jl.o. | 15.09
SIBJICHUS — BEILIECTBA U CMECH. Ne3,
OCHOBA pa3JecHUs Knaccupumupyror cmecu. IlpuBoasar npumepsl cmeceH, 4
cMeced B XUMHH UMCIOIINX PAa3JINYHOE arperaTHOe COCTOSTHUE.
6 IpakTuyeckas PaGotaoT ¢  naGopaTopHhIM  oGopymosammem u | 1130 | 19.09
pabora Ne 3 HarpeBaTelbHBIMU NPHOOpaMH B  COOTBETCTBHH C | OP
«AHaIN3 TOYBHI OpaBWiIaMd  TEXHUKH  O€30MacHOCTH.  BBINONHSAIOT | mocy
npocTedre NpUéMbI  OOpalleHus C J1abOpaToOpHBIM | ppp y
000pyI0BaHUEM: BOPOHKOM, (PMIIBTPOM M CITUPTOBKOHU. peax
THUBO
B.
7 ATOMHO- OOBSACHSIOT, YTO TAKOS XUMHUYCCKHUI IIEMEHT, aTOM, 22.09
MOJICKYJISIPHOE
CHIG. MOJIEKYJIa, AJTIOTPONHs, HOH PazinmuaroT mpocTeie u
UMUYECKUE CJIOHBIE BEIIECTBA, BEIIECTBA MOJIEKYISIPHOTO U
SICMCHTEI HEMOJICKYJISIPHOTO CTPOCHHUS. Y CTAHABIIUBAIOT
NPUYHHHO-CJICICTBEHHBIC CBS3U MEX/y COCTAaBOM
MOJIEKYJI U CBOMCTBAMH aJUIOTPOITHBIX MOAU(DUKALINI
KHCJIOPO/Ia.
DOpMYITHPYIOT OCHOBHBIC MTOJIOKCHHSI AaTOMHO-
MOJICKYJISIPHOTO YUCHHSI.
8 3HAK1 XUMHUYECKHUX Ha3piBaroT u 3anuchIBalOT 3HAKM XUMHYECKUX 26.09
AJIEMEHTOB. sreMeHTOB. ONUCKHIBAIOT CTPYKTYPY MEPHOINIECKON
ITepnoandeckas Ta0nuIel XuMu4Yeckux emenToB Jl. M. Menneneesa. 29.09
Tabnuua OOBSICHSIOT 3TUMOJIOTUYECKUE Havala Ha3BaHUM
9 XUMHYECKHX XUMHUYECKHX JJIEMEHTOB M UX OTACIBHBIX TPYIIIL.
AJIIEMEHTOB Pa3znuyaroT KOpOTKONEpUOTHBIN 1
. . MennieneeBa JUTMHHOTIEPUOTHBIN BapUAHTHI TAOJIUIIBI
10- XuMHuecKue OTo0pakaroT COCTaB BEIIECTB C MOMOIIbI0 XUMHYECKHX 3.10
hopmyIbl dbopmyn PaznmuuaroT wWHAEKCHI U KOY(PUIIUEHTHI.
CocraBnenue Haxonst  OTHOCHTENBbHYIO  MOJIEKYJPHYIO  Maccy 6.10
XUMHYECKHX BEIIECTBA M MACCOBYIO JIOJI0 XUMHYECKOTO JJIEMEHTa B
11 bopmyn COEIMHEHUHU.
Tpaucnupytot uHpopmaIuio, KOTOPYIO HECYT
XUMHUYECKHEe (hOPMYIIbI
12 Banenrnocts OOBSICHSIOT, 4TO TaKoe BaJICHTHOCT. 10.10
13 Banentrocts ITornmaroT OTpakKeHHE nopsiKa 13.10
COCIIMHEHUS aTOMOB B MOJIEKyJax
BEIIIECTB IMOCPEICTBOM CTPYKTYPHBIX (OPMYI. YMEIOT
COCTaBIIATh (POPMYJIBI COCTUHEHHUH IO BaJCHTHOCTH W
OTIPEICNISAIOT BaJICHTHOCTh JJIeMEHTa 1Mo ¢GopMyle ero
COCJIMHEHUS
14 XHMMHYECKHE XapakTepu3yloT XUMHUYECKYI0 peakiuio u e€ yqactaukos | J.o | 17.10
PeaKiH (peareHThl ¥ MPOAYKTHI peakiun). OMUCHIBAIOT pU3HaKU | Ne5,
" ycnoBus | 6,7
TEYCHHUSI XUMHUYECKHX peaxiuii. Paznuyator




HK30TEPMHUECKUE U SHJIOTEPMHUYECKHE P-IIHH

15 XMMHYECKHE 1 | ®opmynupyloT 3aKkoH coxpaHeHHss Maccel BemectB. | JL.o. | 20.10

YPaBHCHHA CocCTaBiIIIOT Ha €ro OCHOBE XHWMHUYECKHE ypaBHEHUs. | Ne§,
Tpancnupyrot UH(OpPMALHIO, KOTOPYIO Hecyt | 9
16 Cocrasnenne 1 | xumMuueckue YpaBHEHUSI. DKCHEePUMEHTATBHO 24.10
;gx;qeelfggx MOJTBEPKIAIOT CIpPaBEUIMBOCTh  3aKOHa  CO-
XPaHEHHUsl MacChl BEIIECTB
17 Tuner xummdeckux | 1 | KnaccuduuupyloT XMMHUECKHE peaKkIMu 110 mpu3Haky | JLo. | 27.10
peakin yucjga M COCTaBa  pEareHToB M IpoaykToB. | NelO
XapakTepu3yloT poJib KaTajau3aropa B IMporekanuu | ,11
XUMHYECKON
peakuuu. HaOnromaloT W ONKCHIBAIOT  XUMHYECKHIMA
HKCIIEPUMEHT c MOMOIIbIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHHU

18 Tuner XuMu9eCKuX | | 711

peakuui

19 [ToBTOpenue u 0606meHne TeMbl. [1oaroToBKa K KOHTPOJBLHOH paboTe 10.11

20 K. p.Nel «HauanbHble NOHATUS U 3aKOHBI XUMUN 14.11

Tema 2 Ba:kHeiilme npejcTaBuTe/ M HeOpraHuieckux BemlecTs. KojinuecTBeHHbIE OTHOLIEHHUSI B XUMHH.

(184acoB)

21 Bosnyx m  ero |1 | XapakrepmsyroT 06bEMHYIO JI0TH0 KOMIIOHEHTA TaKOii 17.11
coctap IPUPOJHOM Tra3oBOM  CMECHM, Kak BO3IAyX, W

paccuuThIBaTh OOBEMHYIO [IOJII0 MO 00BEMY ATOMU
cMmecH. ONMUCHIBAIOT 0OBEMHBIN COCTaB aTMOC(EPHOTO
BO3/yXa u MMOHUMAIOT
3HAYEHHE MOCTOSHCTBA ATOI'0 COCTaBa ISl 3710POBbs

22 Kucnopon 1 | XapakTepusyror 030H KaK AJUIOTPOITHYIO 21.11

Monupukanuio kuciaopoga. ONUCHIBAIOT C MOMOIIbIO
PYCCKOTO sI3bIKa M XUMUYECKOTO CBOMCTBA, MOJIy4EeHUE
U TpUMEHEHHE KHCIIOpO/a. Y CTaHaBIMBAIOT
NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY (pU3HUecKUMHU
CBOMCTBaMH KHUCII0poaa 51
crioco0amu ero cobOupaHus.
[TpoBoasT M HAOIIOAATIOT XUMHUYECKUH IKCIEPUMEHT
N0 TOJY4YEHUIO, COOMPAaHUI0O M paclO3HABAHUIO
KuciopoJa ¢ cobnonenuem npasuia T.b,.

23 I1p. pabora Ne4 1 | PaGorator ¢ maboparopHsiM oOopynoBanuem u | Hao | 24.11
<c<06(;i1p};11§:1}1{g1 1?1’ HarpeBaTeNbHBIMH TPUOOpPaMU B COOTBETCTBHH C | Op
pacro3HaBaHue npasunamu T,b, BeINOaHAIOT npocTeiiune MpUEMBI | TIOCY
KHucJiopoaa obOpamieHuss ¢ jgabopaTopHbIM  000pYyIOBaHUEM: | JbI U

cobupaTh MpuOOp AJS MOJyYEHHs ra3oB, MPOBEPSIOT | peak
ero TePMETUYHOCTh M HCHOJB3YIOT ISl TOJNYYSHHS | TUBO
KHCJIOPO/a. B.

24 Oxcnppl 1 | Beigensitor  cymiecTBeHHbIe — MpU3HAakKK  OKcuaoB. | Jl.o. | 28.11
JaBaTh Ha3BaHUS OKCcHIOB MmO uX (opmynam. | Nel2
OTIMYa0T UX OT OCTAIBHBIX OMHAPHBIX COeTMHEHUN

25 Bonopon 1 | XapakTepus3yloT COCTaB MOJIEKyJbl, ¢usmueckue u | Jl.o. | 1.12
XUMHUYECKHE CBOMCTBa, MOJydeHHME U mpuMeHeHue | Nel3

BOZIOpO/A. YCTaHABIMBAIOT MPUIMHHO-CIIEACTBEHHBIE
CBSI3M MKy (PU3NYECKUMHU CBOMCTBAMHU U CIIOCOOAMU
cobupanusi  BOJOpO7A, MEXIYy  XUMHUYECKUMH
CBOMCTBAMHM BOJIOPOJIa U €ro npuMeHenuem. [IpoBoast




U HAOMIOMAIOT XUMHUYECKHH  OKCIIEPUMEHT  TIO0
MOJIy4EHUI0, COOMPAHUIO U PACIIO3HABAHUIO BOAOPOIA
¢ cobmoiennem npasui T,b,

26 IIp. pabota Pabortator ¢ maboparopueiM oOopynoBanuemM u | Hao | 5.12
i%ggp;);gg ;Hﬂe’ HarpeBaTeIbHBIMU MPUOOpPAaMH B COOTBETCTBHH C | Op
pacrio3HaBaHue npasunamu T,b, BeImonHsAOT npocreilime IpUEMBI | peak
BOZIOpOAA» obOpameHuss ¢ jgabopaTopHbIM  00OPYIOBAaHUEM: | THBO

coOuparh TpubOp AJIsl MOTYYCHHS Ta30B, MPOBEPATH | B.
€ro repMEeTUYHOCTh U UCTOJIb30BaTh AJISl OJTyYCHUSI.
27 Kucnorer AHaIM3UPYIOT CoCTaB kucnor. | Jl.o. | 8.12
Pacno3HaroT KHCIOTBI € MOMOIIbIO HMHAUKATOPOB. | Nel4
XapakTepu3yloT NPeACTaBUTENICH KUCIOT: CEpHYIO U
coJsinyto. OnpenenstoT pacTBOPUMOCTh COETUHEHUH C
MOMOIIBIO TAOJUIBI PACTBOPUMOCTH. Y CTAHABIHBAIOT
MPUYMHHO-CJIE/ICTBEHHBIE CBSI3M MEX]y CBONCTBaAMHU
CepHOM u COJISTHOM KHUCJIOT u
obnactsmMu ux MIPUMEHEHHUS. Oco3HaBaror
HeoOxomuMocTh cobmonenws npasui T,b, mpu pabote
28 Comn XapakTepu3yloT COJIM KaK MPOIYKTHl 3aMelleHus 12.12
29 Comu BOJIOpOJA B KHCIIOTE Ha MeTaJL. 15.12
3anuceIBatOT dbopMyIibl coJieit o
BaJieHTHOCTH. HaspiBaroT comu 1o  ¢opmynam.
Hcnone3ytor TabIUILy pPacTBOPUMOCTHU TUIS
XapaKTEPUCTUKH CBONCTB COJICH.
ITpoBoasT pacuérel no popmynam comueit

30 Konnyectso OOBICHSIOT IMOHATHS «KOJIMYECTBO BEILIECTBAY, 19.12

betiectea «MOJbY, «UHUCIO ABOTaApo», «MOJSpPHAs Maccay.
Pemaror 3agaud ¢ HWCHOJB30BAaHUEM  IOHSATHI
«KOJTIMYECTBO BEUIECTBA», «MOJISIPHAS Maccay, «IUCIIO
ABorazipo»

31 Monsaprbri OOBACHAIOT MOHATUS «MOJIAPHBIH ~ 0O0BEM Tra3oBy, 22.12

00BEM «HOpMaJbHBIE  ycioBHs». Pemaror 3amaunm ¢
WCIIOJIb30BAaHUEM TMOHSITHH «KOJIHYECTBO BEIIECTBAY,
«MOJIIpHAs Macca», «MOJIAPHBIA O0BEM Ta3oBy,
«aucno ABOrajapo

32 Pacuérer 110 XapakTepu3yoT KOJIMYECTBEHHYIO CTOPOHY 26.12
XUMHUYECKHM
VDaBHEHUAM XUMHYECKHUX 00BEKTOB u IIPOLIECCOB.

33 PacuéTnl 1o Pemarot 3agaun C HCIIOJIBb30BAaHHUEM HOHATHH 2912
XUMUYCCKUM «KOJIMYECTBO  BEILECTBAY, «MOJSpHAss  Maccay,

YPaBHCHIAM «MOJISIpHBIM 00BEM T'a30B», «IUCI0 ABOTaJpoy»
34 Bozna. OcHoBanust OOBSICHSIOT TOHSTUS  «OCHOBaHUs», «ménoumy, | Jl.o | 12.01

«KaueCTBEHHAs peaxus», «aHIuKaTopy. | Ne
Knaccupuuupyror ocHOBaHMS MO pacTBOpUMOCTH B | 15

Bojie. OmpenensitoT mo (opmyre NPUHAAIEKHOCTh
HEOPraHMYECKHUX BEIIECTB K KIIacCy OCHOBaHUHU.
XapakTepu3yroT CBOICTBa OTJICTBHBIX
npecTaBuTenell ocHoBaHMH. Mcmonb3yroT Tabnuily
PacTBOPUMOCTH JJISI OTIPECIICHUSI PACTBOPUMOCTH .

35 PacTBopbl. OOBSCHSIIOT MOHITHE «MAccoBasi IOJIST PACTBOPEHHOTO 16.01
gggg;g%%fmogg M BEIECTBA». YCTAaHABIMBAIOT AHAJOTUU C OOBEMHOMN
BelleCcTBa OJIE KOMIIOHEHTOB ra30BOM CMecH. PemaroT 3amadu

C HCIIOJIB30BaAHUECM MMOHATUN «MaccoBast J0JIA




JJeMEHTa B BELIECTBEY,
PacCTBOPEHHOTO  BELIECTBAY,
ra3o00pa3HOro BEUIECTBA»

«MaccoBas
«00BEMHasA

J0JI4A
J0JIA

36 H%aKTan\}IeCKa’I 6 PaGotator ¢ maboparopHbiM 00OpyIOBaHHEM H 19.01
paboTtaNe
«[IpHroTOBIeHHE HarpeBaTeJIbHBIMU NPUOOpPaMH B COOTBETCTBUH  C Hab
pactBopa ¢ 3a- npasunamu Th. BeImonHAIOT mpoctedmme HpUuéMBL | Op
AaHHOH MacCoBOH obOpamieHuss ¢ jgabopaTopHbIM 00OpyIOBaHUEM: ¢ | 000D
JoNiell  pacTBO-
PEHHOTO MEPHBIM  LHTHHAPOM, C BeECaMil. Habmromaror 3a | ynoB
BEIIECTBA» CBOICTBaMH BEILIECTB U SIBICHUSAMH, MPOUCXOAAIIUMH | aHUS
C BEIICCTBAMHU.
- Homannuii Beimonastor  6e3omacHbie B JIOMAalTHUX — YCIIOBHSIX 23.01
SKCIIEPUMEHT < 6
«BhIpamupanme OKCIIEPUMEHTHI, TIPOBOJUTH HAONIOACHHS 332 POCTOM
KPHUCTAJJIOB  AJII0- KPHUCTAILJIOB.
MOKATMCBERIX Odopmisitor OTU€T 0 MIPOJICITAHHOM
KBacIIOB WA 5
MEJTHOTO pabote c MTOMOIIBIO pyccKoro
KYIIOpOCay (poaHOTO) SI3bIKA U SI3bIKA XUMHH.
37 O06o0meHre 1 cucTeMaTr3alys 3HaHUK 1Mo TeMe «BaxkHel e npeIcTaBuTeNn 26.01
HEOPraHMYECKUX BemecTB. KoM4ecTBeHHBIC OTHOMICHUS B XHMHH))
38 K.P. Ne 2«BaxkHeiimme npeacTaBuTeIu HEOpraHnIecKux BemiecTB. KonumuecTBeHHbIC 30.01
OTHOIICHHS B XMMHU
Tema 3 « OCHOBHBIE KJIACCHI HEOPraHUYecKHX coeuHennii.» (10 yacoB)
39 Ocnpl, ux 11 OOBACHSIOT TIOHSATHUS «Heconeobpazyromue | Jl.o. | 2.02
KJIacCU(PUKALIHS 6 Ne
" i — OKCHUJBI», «coseobpazyromme OKCHJBI, | No
CBOMICTBA «OCHOBHBIC  OKCHJBI», «KHCJIOTHBEIE OKcuUibl». | 17,1
XapakTepu3yloT 0OIMe XUMUYEeCKHEe CBOMCTBA | 8
COJICOOPA3yIOMIMX  OKCHUAOB  (KHUCIOTHBIX U
OCHOBHBIX). COCTaBIAIOT ypaBHEHUS peakuil ¢
y4acTHEM OKCHJIOB
40 OcHoBanmus, ux |1 CocraBnsioT ypaBHeHHs peaknuii ¢ ydvactuewm | Jlo. | 6.02
Kinaccupukanus Hu 5 HaG No
XHMUIUECKIe ocHoBanni. Habmonator i onuceisath peaxiun ¢ | Ne
CBOICTBA. y4acTHEM OCHOBAaHWW C TIOMOIIBbIO pycckoro | 19-
(ponmHOTO) A3bIKa u S3bIKa xumun. | 21
[TpoBOAST ONMBITHI, MOATBEPHKIAIONINE XUMUYCCKUE
CBOIICTBa OCHOBaHMIA, ¢ cobmonenneM npasui T,b,
41 Kucnortsl, ux | 1 Xapaktepu3yloT o0mue xumudyeckue cBorctBa | Jl.o. | 9.02
KJIacCU(PUKALIHS N
kucaoT. CocTaBisAIOT ypaBHEHUs peakuuil ¢ | Ne22
ydacTueM KHcioT. HaOmogaroT u OmuchIBalOT ¢ | -23
42 Kucnors, ux | 1 MOMOIIIBIO PYCCKOTO (POJHOTO) S3blKa M S3bIKa 13.02
XUMHYECKHE
CBOMCTR XUMHUH PEAKIUU C yJacTHEeM KHCJIOT. Hpmioz[slr
OTIBITHI, MOATBEPIKIAIONINE XUMHUECKHE CBONCTBA
KHCJIOT, ¢ coOmonenueM npasui T.5.
43 Coun, ux | 1 PasnuyaroT moHATHSA «cpegHue conm», «kucnele | Jl.o. | 16.02
KIaccupuKanus
COJIN», «OCHOBHBIE COJIM». XapakTepusyroT oduue | Ne24
XUMHUecKue  cBoiictBa  coneil.  CocraBisior | -26
44 XUMUYCCKHE 1 YpaBHEHHS  peakmuid ¢  y4acTHEM  COJICH. 20.02
CBOMCTBa coJieit H
abII0AIOT W OMKCHIBAIOT C MOMOIIBIO PYCCKOTO
SI3BIKA M S3BbIKA XUMHUHW PEAKITUU C YIaCTHEM COJICH.
[TpoBoasT onbITHI € cobmronenuem npasui T.b.
45 I'enernyeckast 1 XapakTepu3yloTh TMOHATHE «TreHeTHYeckuil psamy. | Jl.o. | 27.02
CBSI3b MEXTY
KITACCAMH WnmocTpupyroT TEHETHUYECKYI0 CBS3b  Mexay | Ne27
HEOPTaHUYECKUX BEIICCTBAMH: TIPOCTOE BEIIECTBO — OKCHI —
COCAMHCHNI coJb. 3alUCHIBAIOT YpPaBHEHUS

TUAPOKCUT —




peaKIyii, COOTBETCTBYIOIIMX MOCIEI0BATEIIHHOCTH

(uemouke) peBpaIieHui HEOPTaHUYECKUX
BEIIECTB PA3JIUYHbIX KJIACCOB
46 lpaxruueckas 1 YmMmertior oOpararscs C naboparopubm | Hao | 1.03
pabora Ne7 000py/s0BaHHEM U HarpeBaTelbHBIMU PUOOpPaMH B | Op

cooTBercTBUU ¢ mnpaBwiamu T.b. Pacmosnarot | o60op

HEKOTOpbIE AaHUOHBI U KATHOHBI yII0B
aHUS
u
peax
THUBO
B

47 O0600menre u cucTeMaTu3arys 3HaHui 1Mo Teme «OCHOBHBIC KJIACCHI HEOPTaHUYECKUX 5.03
COEMHECHUIN»

48 KontposbHas padota Ne3 «OCHOBHBIC KJIACCHI HEOPTaHUYECKUX COCTMHCHUM 12.03

Tema 4 «Ilepuoanyeckuii 3aK0H U MEPUOIUYECKA CHCTEMA XHMHYECKHUX YJIEMEHTOB

J. . MenneneeBa. Ctpoenue aroma (8 4)

49 EcrecrBennbie 1 OOBSICHITh NIPU3HAKHU, MMO3BOJsIONIMEe 00beuHATh | JI.o. | 15.03
)C(%TAGH%ICGTCBK%X IPYIIbl 3JIEMEHTOB B €CTECTBEHHBbIE ceMmeHcTBa. | No28
JJIEMEHTOB. PackppiBaTh XMMUYECKHI CMBICI (3THUMOJIOTHIO)
AMQOTEPHOCTS. Ha3BaHUU €CTECTBEHHBIX CEMEHCTB.

ApPTyMEHTHPYIOT  OTHOCUTCIILHOCTh  Ha3BaHUs
«UHEPTHBIE  Ta3bD». OOBACHAIOT  TOHSTHE
«amdorepHble  coequHEHUs». Habmomator
OMKCHIBATh PEaKUUU MEXKAY BEIIECTBAMU C
MOMOIIBI0 PYCCKOTO sI3bIKA M SI3bIKA XUMUHU.
XapakTepu3yroT JABOMCTBEHHBIN XapaKTep CBOWCTB
aM(pOTEepPHBIX OKCHIOB W TUAPOKCHIOB. [IpoBosT
OMBITBl 1O TOJNYYEHUI0O U  MOIATBEPKICHHUIO
XUMHUYECKHX CBOWCTB aM(OTEPHBIX OKCHUIOB U
THJIPOKCHUIOB ¢ cobmoenuem npasui T.b.

50 OrtkpeITHE 1 Pa3nmuyaroT e€CTECTBEHHYHO U HCKYCCTBEHHYIO 19.03
gaelgglgémqecmro KJIaccu(uKaIum. OOBsACHSIOT, o4YeMy
MennaeneeBeIM MEPUOJNYECKUN 3aKOH OTHOCAT K €CTECTBEHHOU

knaccupukanuu.  MoAeTupyloT — XUMHUYECKHE
3aKOHOMEPHOCTH, BBIJICIISIS CYIIIECTBEHHBIC
XapakTepUCTHUKN OO0BEKTa W TPEACTaBIAS UX B
MIPOCTPAHCTBEHHO-TPAPUUECKON WM  3HAKOBO-
CUMBOJINYECKOU popme

51 OcHoBHBIC 1 OOBSICHSIIOT, YTO TaKOE <«IIPOTOH», «HEHUTPOHY, 22.03
gggggl}{lﬁ; ATOMOB ° (OIEKTPOHY», «XUMUYECKUH 3JIEMEHT», «MacCOBOE

yuciao». ONHUCBHIBAIOT CTPOEHUE sIpa  aToMa,
UCIIONB3YS MEPUOINYECKYIO CUCTEMY XMMHUYECKUX
anementoB JI. M. MengeneeBa Ilomywaror
uHpOpMAILIMI0O TIO  XUMHUU U3  PA3TAYHBIX
HCTOYHWKOB, AHAJM3UPOBATH €€

52 Ctpoenue 1 OOBSICHSIIOT TIOHATUE <AJIEKTPOHHBIA CION», WU 2.04
ANEKTPOHHBIX .
060IOYEK ATOMOB «OHEpreTudyeckuii ypoBeHb». (COCTaBISIIOTCXEMBI

pacmpesieiecHuss  JJIEKTPOHOB IO  AJIEKTPOHHBIM
CJIOSIM B DJIGKTPOHHON 000JI0UKE

53 Hepnomaeckas 1 PackpriBatoT ¢buznueckuit CMBICTT 5.04

f(ﬁi:{rgyeixnx MOPSTKOBOTO HOMeEpa XUMHUYECKOTO




DJIEMEHTOB
. . MenneneeBa

AIIEMEHTa, HOMepa Iepuoja W HOMepa TIpYIIIbI.
OOBACHSIOT 3aKOHOMEPHOCTH W3MEHEHUs
METAJIMYECKUX UM HEMETAJNIMYEeCKHX CBOICTB

XUMUYECKUX  JJIEMEHTOB U HX COCJAMHEHHUH B
MEepUOJIax U rpynnax.
o4 XapaKTepUCTHKa 1 XapakTepu3yloT XUMHUYECKUE 3JIEeMEHTHl 1—3-To 9.04.
3JeMEHTa °
10 €ro HOJIOKEHIIO MIEPUOJIOB MO MX MOJOKEHUIOD B NEPHOIUYECKOMN
B TEPUOJIMYECKOUN cucremMe  xuMuueckux — anmemeHtoB . .
CUCTEME MeneneeBa ApryMEHTUPYIOT CBOHMCTBA OKCHJIOB U
55 KapaKTepucTHka 1 TUAPOKCHJIOB METaJIOB u HEMETaJJIOB 12.04
>JIEMEHTA APOKCUA V .
10 €ro IOJIOYKEHHUIO MIOCPEJICTBOM YPAaBHEHUH peaKUid
B IEPHOJIUYECKON
cuUcTeMe
56 3HaueHue 1 Ornpenenstor UCTOYHUKU XHUMUYECKOH 16.04
MEPUOIUYECKOTO b N 006
3aKOHA - uH(popmanuu. OJIy4aroT HEO0OXOANMYIO
MEePUOINYECKON uH(pOpMALIMI0O U3 Pa3IUYHBIX ~ HMCTOYHUKOB,
CHCTCMBI aHaJIU3UPOBaTh €€, 0POopMIIATH MHGOPMAIIMOHHBIN
XUMUYECKUX  DJIe-
mentos  JI. W MPOJIYKT, TPE3EHTOBaTh €ro, BECTH HAYYHYIO
Meneneena JUCKYCCHIO, OTCTauBaTh CBOIO TOYKY 3PEHHUS WIH
KOPPEKTUPOBATH €€
Tema 5 «Xumuueckasi cBsizb. OKHCJIUTEJIBbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (10 1)
57 Mounas 1 OOBSACHSIOT, 4YTO TaKO€ HOHHAs CBS3b, HOHBI. 19.04
XUMUYECKas CBS3b
Ucnons3ytor 3HaKOBOE MOJICIMPOBAHHUE.
OnpenensitoT THI XUMUYECKOW CBSI3U MO (opmyie
BEILECTBA. VYcraHaBIMBarOT IIPUYHHHO-
CJIE/ICTBEHHBIE CBSA3U MEK]ly COCTAaBOM BEIllECTBA U
BUJIOM XMMHYECKOW CBSI3U, MEXKY HOHHOU CBS3BIO
U KPUCTAJUIMYECKUM CTPOCHHUEM BEIIECTBA, MEXKIY
KPUCTAJUTMYECKUM CTPOEHHUEM BEIIECTBA U €ro
bu3nYECKUMU CBOMCTBAMH
58 KosanenTHast 1 OOBSICHAIOT TIOHATHS  «KOBAJICHTHAS  CBS3bY», 23.04
XUMHUYECKas CBSI3b
«BaJIEHTHOCTHY. COCTaBJISAIOT CXeMbI 00pa3oBaHUs
KOBAJICHTHOM HEIOJSIPHOW XWUMHYECKOH CBSI3H.
Hcnons3ytor 3HaKOBOE MOJEIMPOBAHHUE.
OrnpenensoT TUI XUMUYECKON CBSI3U 1O (hopmyre
BemiecTBa. llpuBomatr mpuMepbl  BEIIECTB €
KOBAJICHTHOM CBA3BIO. Y CTAHABIMBAIOT NPUYUHHO-
CJIEICTBEHHBIE CBSA3U MEK]y COCTAaBOM BEILIECTBA U
BUJIOM XHWMHYECKOW CBSI3H, MEXKIY KOBAJICHTHOM
CBSI3bI0 U KPUCTAINIMYECKUM CTPOCHHUEM BEIECTBA,
MEXIy KPUCTAUTMYECKUM CTPOEHUEM BEIIECTBA U
€ro CBOMCTBAMH
59 KopanenTHas 1 OOBSICHSIOT TOHATHS «KOBAJICHTHasl MOJIIpHAs 26.04
HETIOJIsIpHAS u
nonspHAs CBSI3b, DJIEKTPOOTPULIATENILHOCTEY», «BO3TOHKAY,
XUMHUYECKas CBS3b umm  «cyomumarusiy.  COCTaBISIIOT — CXEMBI

00pa3oBaHUs KOBAJICHTHON MOJSIPHON XUMHUYECKOM
cBsi3u. OnpenessitoT THI XUMHUYECKOW CBSI3U IO
dbopMyne BemiecTBa. YCTaHABIMBAIOT MPUYHHHO-
CJIEZICTBEHHBIE CBSI3M MEXKAY COCTAaBOM BEILIECTBA U
BUJIOM XHUMHYECKOW CBSI3U, MEXKIY KOBAJICHTHOU
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHHEM BEIIECTBA,
MEXK]1y KPUCTALINYECKUM CTPOEHUEM BELIECTBA U
ero ¢usnyeckumMu cBoiicTBaMu. COCTaBISIOT




(dbopMysIbl OMHAPHBIX COCTUHEHUN TI0 BAJICHTHOCTH
n HaxogdaT BaJICHTHOCTHU 3JIEMEHTOB 10

dbopmyie OMHApPHOTO COCTMHCHMUS.
Vcnonp3yroT MaTepragbHOE MOACITUPOBAHHE

60 Merammuyeckas 1 CocTaBisoT CXEMBI obpazoanus | Jl.o. | 30.04
XUMHYECKas CBA3b . .

METAJLIINYECKON XAMHYECKON cBsi3u. | Ne29
Hcnonb3yror 3HAKOBOE MOJIETTUPOBAHUE.
XapakTepu3yoT MEXaHU3M o0pa3oBaHUs
MeTaliueckod  cBsi3u.  [IpuBomar  mpumepsl
BEIIECTB C METAJUIMYECKON CBSI3BIO.

61 Crenenb 1 OOBSICHAIOT IIOHATUS  «CTENEHb  OKHCIEHHUS, 3.05

OKUCJICHUS
«BaNeHTHOCTbY». COCTaBIAIOT (GOPMYIbI OMHAPHBIX
COETMHEHUIT Ha OCHOBE o0miero
crocoba ux Ha3zBaHui. CpaBHUBAIOT BaJCHTHOCTh
U CTENEHb OKHUCIICHHUS. PaccuuThIBaIOT CTENEeHU
OKHCIICHHS 1o bopmynam XUMHUYECKHIX
COeIMHEHUN

62 OxwuciuTensHo- 1 OOBsICHSIOT HOHSTHUS «OKHCJIUTEIBHO- 7.05
BOCCTaHOBH-

TebHbIE PEAKIHH BOCCTAHOBUTENIbHBIE  PEAKIUU»,  «OKHUCIUTENb

63 OKUCIUTENLHO- 1 BOCCTaHOBUTCIIb, OKUCJICHHUC, BOCCTAaHOBJICHUC 14.05
BOCCTaHOBH- Knaccupumupyor XUMHYECKHE  pPEaKIHH [0
TeJbHbIE PEaKINH .

NpU3HAKY  W3MEHEHHUS  CTCICHEW  OKHCICHHS
HIIEMEHTOB

64- | O6oOmenne wu cucremarm3anus 3HaHu 1o TemaMm «llepmommueckmii 3akoH wu | 17.05 21.0

65 nepuoandeckas cucrema xumudeckux siemeHToB J[. . Menneneea. CTpoeHue aroma» u
«XuMu4ecKas CBs3b. OKHCINUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKITUN)

66 KonTponbnas padora Ned «llepuoanueckuii 3aK0H U MeprHOUYEcKas cucreMa xummuaeckux | 22.05
sanemenToB J[. . MenneneeBa. CTpoenne aroma» u «XuMH4ecKasi CB3b. OKHCIUTEIHbHO-
BOCCTAHOBUTEJIHHBIC PEAKITHI)

67 [TIpomexxyrounas 1 24.05
aTTecTanus
TectoBas paboTa

68 pe3€epB 1 28.05

TemaTH4eckoe MJIAHMPOBAHME C YKA3aHHEM KOJHYECTBA 4YaCOB, OTBOAMMBIX HA OCBOEHHUE
Ka:KI0i TeMbl 9 kJ1acc
Ne Tema K- | [Inanupyemslie npeaMetHsie | Jl.onelT | nara
BO | pE3yJbTaThI BI,
4ac obopyn
OBaHHE
IUIaH ‘ daxt

Pa3znea Nel BemecTBo 1 XUMHYECKHE

peakuuu 17 yac

1 [Tepuonnueckuii 3aKoH. XapakTepu3yrT XUMUYECKUN 1.09
TlepuognaecKas 3JIEMEHT (OT BOAOPOJA IO Kallb-
CHCTEMA XHMIUCCKIX IMs1) Ha OCHOBE €ro MOJIOKEHUS
1 | B Ilepuomnueckoii cucreme
dnementoB J1. 1. OCyIIEeCTBIAIOT ~ TOUCK |
Menneneena BBIJEIIEHUE HEOOXOAUMONH WH-
Wuctpykrax mo T.b. dbopmanun.
2 3aKOHOMEPHOCTH B 1 | XapaKTepu3yioT XUMHYCCKHH Ha 5.09

OCHOBE €TI0 ITOJIOKCHHA B




W3MEHEHHHU CBOMCTB
XUMHYECKHX 3JI€MEHTOB
IIEPBBIX TPEX IEPUOIOB

Ilepuonnueckoi cucreMe .

3HAIOT MOJIOXKEHUE METAIIOB U 8.09
HeMeTtaimioB B IICXD, orinmume
Kiaccuduxamus u ¢usuueckux cpoiictB Me u
HOMEHKJIATYPa HeMe. CocTaBisioT
TEHETUYECKHEe PsAbl METauia u
HEOPTaHUYECKUX
HEeMeTaJla. CocTaBisoT
BCIICCTB YpaBHEHHUS pEaKUUid XUMHUYe-
ckux coiictB Me u HeMe
Onpenensar, THI XHMHYECKOM 12.09
cBsi3u 1o (opMmyne BemiecTsa.
YcraHaBiuBaTh IIPUYMHHO-
CIIC/ICTBEHHBIC CBS3U  MEXKIY
COCTaBOM BEIIECTBA M BHIAOM
XUMHUYECKOH  CBSI3H,  MEXKIY
HOHHOM CBSI3BIO u
Bupl xumudeckoi KPUCTAUIMYECKUM  CTPOCHHEM
CBsI3U U TUIIBI BEILICCTBA, MEXIY
KPUCTALTIICCKIX KPUCTAJUTMYECKUM  CTPOCHUEM
pemeTox BEIIECTBA U €ro (U3UYCCKUMU
cBOIicTBaMUOOBICHITS MOHATHS
«KOBAJICHTHAs TOJISPHAs CBS3b,
AIIEKTPOOTPHUIIATEIILHOCTDY,
CocTaBiiTh CXEMBI
00pa3zoBaHus
METaJUIMYeCKOM XHUMHYISCKOMN
CBSI3H
CraptoBas 15.09
KOHTpOJIbHAs paboTa
no Teme «I[loBTopenue u
yriyosieHne 3HaHUu!
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kkitaccay
19.09
Kraccndurarms BeiOupator OCHOBaHMS u|JLo :
N KPUTEPHUH TS ABHECHUS o] -
XUMHUYECKHUX PEeaKIIHii PHTEp a cpasHenns, | N
KIaccupuKauu 00OBEKTOB.
MO Pa3INYHbIM
CtpositT  nmoruyeckue LIEeTTH
npU3HaKaM .
paccyxaeHH
- 122.09
TToHATHE O CKOPOCTH O0bsicusitor ¢ npuBeneaueM | JI.oNe6
XUMHHeCKOH PEaKiTuH. IpUMEPOB BIMsSAHUE HeKoTophx | 10
($akTOpoOB Ha CKOPOCTh XUMHUYE-
[ToHsITHE O TOMOTCHHBIX 8
CKMX peaKuui Bri6upator,
U TeTEePOTCHHBIX
COIIOCTABJISIIOT U 00OCHOBBLIBAIOT
peaKIusIX
CIocoObI peleHus 3a/1a4.
[ToHsITHE O XUMHYECKOM O0mBsicHAIOT crmocobsr  casura | JL.oNell | 26.09




paBHOBecHH. DAKTOPEI, XUMHUYECKOTO paBHOBecHsl mpu | -12
BIIUSIONINE HA CKOPOCTh W3MCHCHUHN TEeMIIEpaTyphl,
XUMHUYECKON peakinu u JABJICHUS U KOHIICHTPAIIUU
MOJIOKEHUE
XUMHUYECKOT0
paBHOBECHS
9 OOBSICHITH TTOHSATHS 29.09
«OKHCITUTEIIBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIUN,
OxkwucnurensHo- «OKHUCJIUTEINb BOCCTAHOBUTEID,
BOCCTaHOBHUTCJIbHBIC OKHCJICHUE, BOCCTAHOBJICHHE
peaxiuu Knaccudumnuposats
XUMHUYECKHE peaxkuuu 1o
MPU3HAKY W3MEHEHUS CTereHeu
OKHCJICHUS JIEMEHTOB
10 OOBSICHATD MexaHusM | JI.oNel3 | 3.10
ANEKTPOIUTUYECKOMN
JTUCCOLIMAIMU W acCOIMAIIUU,
Teopus BEIIECTB C PA3IMYHBIM THUIIOM
IICKTPOIUTUICCKON cBs3U.. Pasznmnuarh CuibHBIE U
nuccounanuu. CuibHbIE cimalbie DJCKTPOJIMTHI, CTEIICHb
U c1a0ble JIEKTPOTUTHI 9L Auccouranyu. 3Hath
OCHOBHBIC  TIOJIOKCHHUS  OJI.
JUCCOLIMAIIMU, UOHBI MPOCThIE U
CJIOXKHBIC
11 Honnble ypaBHEHUS YMETh  COCTaBIATH  MOHHBIE 6.10
peakuit ypaBHECHUS
12 XHUMHYECKHE CBOWCTBA JlaBathb XapakTepucTHKy | JI.oNel4 | 10.10
KHUCTIOT ¥ OCHOBAHUII B XUMHUYECKUX CBOWCTB KHCIOT, | -23
CBETE TIPEJCTABIEHHUI OCHOBAHWH W CONEH C TOMKH | JT oNo24
06 SICKTPOTATHICCKOM 3peHus DIIEKTPOIIUTAYECKOH | g
JTUCCOIIAITHH.
AmcconHanim Hcnonb30BaTh MOTHBIE u
13 XuMHU4YeCcKrue CBOMCTBA COKpAILEHHbIC nonnsie | JI.oNe29 | 13.10
COJIEH B CBETE ypaBHeHHs Uil  0ObsAcHeHus | -31
npeJIcTaBIeHU 00 XUMHAYECKUX CBOUCTB
AIIEKTPOIUTUIECKON
JTUCCOLIMAITUU
14 Hcnonb30BaTh MOHHBIE 17.10
YpaBHEHHUS JUII  OOBSCHEHHS
TonATHE O THAPOIHSE mporecca mzqzonmav B paSHOE/'I
ol cpele: KHUCIIOH, HEWTpaIbHOM,
HIEJIOYHON. 3HATh MPAKTUYECKOE
3HAYCHHE © OHMOJOTHYECKYIO
POIIb TUPOIIH3A..
15 O60o6menue u BbIOMparoT ~ OCHOBaHUS U 20.10
CUCTEeMAaTH3aIIH KpUTEpUU Ui CpaBHEHHS,
3HaAHUU KIaccupuKauu 00BEKTOB.




Ctpost JIOTHYECKHE enu
paccyxIeHUI

16 IIpaxruyeckas padora YMEIOT BBINONHATH xuMuyeckuit | Habop | 24.10
Ne 1. «Pemienue JKCIIEPUMEHT, IEJIAI0T BBIBOJBI | PEAKT U
AKCIIEPUMEHTAIbHBIX 0 CBOMCTBaX BEIIECTB. nocyna
3a/1au»

17 KoHnTtposbHas padota 27.10
Nel mo Teme
«ONEeKTPOIUTUYECKAS
JUCCOLMALUS.

XUMUYECKUE PEAKIIUU B
pacTBopax»

Pa3zgen 2. HemeTra/uibl M HX cCOeIMHEHHUSI 25 yacoB

18 XapakTepuszyrT CTpPOCHHE, 7.11
OO611ast XapaKTepHCTHKA buznYecKue W XUMHUYECKHE
FAJIOICHOB. CBOICTBA, MOJIyYeHUe u

. MIPUMEHEHUE raJOreHOB.
XHUMHYECKUE CBOMCTBA
OOBICHSAIOT 3aBUCUMOCTh
Ha IpUMEpE XJ10pa CBOWCTB raJoreHOB oT
nosnoxenus B [ICXO
19 Y CTaHABIMBAIOT JLo.Ne3 | 10.11
MPUYUHHO-CIICACTBEHHBIE 2
XII0pOBOAOPOA. CBSI3U  MEXKIY XHUMHYECKOU
C CBSI3bI0, . TUTIOM
OJIsTHAs KMCJIOTA, KPUCTAITHIECKON PELIETKH
XMMHYECKHE CBOMCTBA, COCOIMHCHMM  TIaJIOrCHOB, HX
(pu3UUECKUMU ¥ XUMUYECKUMHU
MOJIy4CHHUC, cBoiictBamu. HaOmromaror u
pUMEHEHHE OTHUCHIBAIOT XUMUYECKUN
AKCIIEPUMEHT o
pacro3HaBaHUIO  TaJOTEHU/I-
HMOHOB.
20 PaGorator ¢ nabopaTopHbIM Habop | 14.11
00OpyIOBaHMEM U HArpeBa- | peakTHB
TEJIbHBIMU npudopamu B | op -
MpakTuueckas pabora COOTBETCTBUM C IpPaBHIIaMHU
p p TEXHHUKHU Oe3onacHoctu. | 1OCYaa
Ne 2 o Teme HaGmromaror CBOMCTBA
«HonyquHe COJISHOU COCJIMHEHUH TaJIOTEHOB W SIB-
. JICHUH, POUCXOAIIUX C HUMHU.
KHCJIOTEI, U3yCHNE €C OnuceBalOT XUMUYECKUM
CBOMCTBY» OKCIIEPUMEHT C  TIOMOIIBIO
PYCCKOTO  si3bIKa U sI3bIKA
XAMUMU. @opMyIHpPYIOT
BBIBOJABI MO  pe3yJbTaTam
MIPOBEJACHHOTO KCIEPUMEHTA. .

21 Beruncnenus no Breimonssror pacuersl o 17.11
YpaBHEHUSAM XUMHUYECKUM  dopMylaM |
XUMUYECKHUX PEaKLNH, YpPaBHEHUSAM peakuumii,
€CJIIM OJUH U3 PCarcHTOB nopoTreKaromux € y4aCTHEM
JIaH B U30BITKE COCIMHEHUH TaJIOr€HOB

22 OO01ast xapakTepuCTHKA OOBsICHSIOT 3aBUCUMOCTh 21.11

3eMeHTOoB VIA-
TPYUIIBI

CBOMCTB CEpBI OT IOJIOKECHUS B
[1CXD.




23 AnnoTponHsie Y cTaHaBIMBaIOT MPUYUHHO- 24.11
MOIH(HKALINHI CEPBL. CIICICTBEHHBIC CBS3U  MEKIY
Haxoxierue cepbi i 66 XUMHUYECKOW  CBSI3bIO, THIIOM
o KPUCTAJUINYECKOU peleTKu
COCIMHEHUH B IPUPOJIE. .
< . COCTMHEHU N CepBhl, ux
MMIICCKUC CBOMCTBA (GUBHYECKUMU U XHUMHYECKUMU
Cephbl CBOMCTBaMH
24 CepoBogopoy, CocCTaBIISIIOT MOJIEKYJIsSIpHBIC, | JT.0.Ne3 | 28.11
cTpoeHue, punyeckue TTOJTHBIC u COKpalllCHHbIC | 3
¥ XUMA9ECKHE CBOHCTBA WOHHBIC YpPAaBHEHUsS PpEaKIud ¢
acTueM AJIEKTPOJIUTOB
25 Oxcunsl cepbl. CepHast i . P JLoNe3 | 1.12
YpaBHECHHIA peaxiui, Xa- 4
KHCII0Ta, PU3HIECKHE U PaKTEpU3YIOIMHUX  XUMHUYECKHE
XHMUICCKHC CBOHCTRA, CBOICTBA CEPHOM KUCIIOTHI
IPUMEHCHHNC CocCTaBIISIOT
26 [TpoMbInIeHHBII MOJICKYJIIPHBIC YPaBHCHM 5.12
peaKkuui,  XapaKTepU3YIOLIHUX
CoCo0 Mmosy4eHuUst XMMHUYECKHE CBOMCTBA CEpPHOM
CepHOIt KHCIOTB. KHCIIOTBI ~ KaK  OKHUCIIUTENS,
AIIEKTPOHHBIX yYpaBHCHHUI
XHUMHYECKOe IIPOLIECCOB OKHUCIICHUS-
sarps3HenHe BOCCTaHOBJICHHUSI.
OKPYKarOILEeH Cpebl
COCTUHEHUSIMU CEPBI
27 Beruucnenue maccoBoii VMET pemaTh 3ajadd  Ha 8.12
JIOJTU BBIXO/1a IPOIYKTa BBIYKMCIICHHE MAacCOBOM  J0JH
peaKIuu BBIXO/Ia MMPOJyKTa peakiuu
23 XapakTepus3yroT a3orT: 12.12
OO0m1as XxapaKTepuCcTUKa CTpOCHHE,  (u3MYECKHE 1
XUMHUYECKHE CBOMCTBA,
3JIEMEHTOB V A-TPYIIBL. MOJIy4YeHUE, U INPUMEHECHHUE.
A30T, pacpocTpaHEHUE Cocrasustor Ha3BaHUS
b COeIMHEHUH a30Ta 1o Gopmyie
B HPHUPOAL, PUINICCKNC U ux (GopMyn O Ha3BaHUIO.
1 XUMHUYECKHUE CBOMCTBA OOBACHSIOT 3aBUCUMOCTD
CBOICTB a30Ta OT MOJOXKEHUSA
B [ICXD
29 AmMuax, ero Y CTAHABIMBAIOT JL.o.Ne3 | 15.12
dusHueckue 1 MIPUYNHHO-CJICICTBEHHBIC 5-36
. CBS3M  MEXIYy XHUMHUYECKOH
XUMHUYCCKHUE CBOUCTBA, CBS3bI0, THUIIOM
MoTyYeHHe H KPUCTAIITUIIECKON peleTKu
aMMuaka, uX (U3NYECKUMHU U
MIPUMCHEHUE XUMHUYECKUMH CBOMCTBAMU
30 PaGorator ¢ naGoparopubiv | Habop | 19.12
000pyaOBaHHEM W  HATPeBA- | peakTHB
TEIbHBIMHU npubopaMu B
COOTBETCTBUM C_ TpaBwiamu | OB u
[IpakTuueckas pabota TEXHUKHA 0€30I1aCHOCTH. nocyza
Ne 3 110 Teme Habmonator CBOICTBa
- COCTMHEHUN Ccepbl U SIBIICHUM,
«[Tony4yenne aMmMuaka, TIPOMCXOISIINX C HUMU.
. MHACHIBAIOT XUMHYECKUN
W3YYEHHUE €r0 CBOWCTBY KCTICPUMEHT ~ C  TIOMOIIBIO

PYCCKOTO S13bIKa U SI3bIKA XUMHH.

OPMYJTHPYIOT BBIBOJIBI 110
pe3ynbTaTam MPOBEJICHHOTO
AKCIEPUMEHTA.




31 A3ornas kucnora, cé COCTABIISIOT J.o.Ne3 | 22.12
dusndeckue u MOJICKYJISIpHbIE,  IIOJIHBIE W | 7
. COKpaICHHBIC HWOHHBIC
XUMHUYCCKUEC CBOUCTBA yYpaBHEHUS peaKI_[I/Ifl C
Hcnonb3oBanue yiacTuem JICKTPOJINTOB 26.12
32 . VpaBHEHHUU  peakiui,  Xa-
HUTPATOB M COJICH PaKTEPU3YIOIMX XMMHYECKUE
CBOICTBA COJICH aMMOHHSI
aMMOHHS B KAYECTBE
CocCTaBnsioT yp-4
MHUHCPATbHBIX peaKuui,  XapakTepU3YHOLIMX
yI0OpeHHii. XHMHYECKHE CBOMCTBA a30THOM
X KHUCJIOTBI, JJICKTPOHHBIC yp-
HUMHYCECKOC [IPOLIECCOB OKHUCJIEHUS-
3arpsi3HCHIE BOCCTAHOBJICHUS,
. MOJICKYJISpHBIC, ITOJHBIC U CO-
OKPY?Karouieu Cpeabl Kpalll€eHHbIE HWOHHBIC
COEIMHEHUSIMH 230Ta YPaBHCHUH PCAKILINH .
33 ®dochop. Okcua COCTABISIOT JL.o.Ne3 | 29.12
q)oc(bopa (V) u MOJICKYJIAPHBIC u MOHHBIC 8
YpaBHCHUS  PEAKIIHH, xa-
ocopuas kucioTa, PaKTEpU3YIOIIHUX XUMHYECKUE
dusmueckue n coiicta _(ochopa u  ero
. COCIUHCHUM,
XHMUYECKHE CBOWCTBA,
MOJTy4eHUE
34 Vcnonbsosanne JlenaloT BBIYUCIEHHA IO 12.01
dbocdaroB B kKauecTBE XUMUYEeCKHM  (opMysiaM U
MUHEPATHHBIX YPaBHCHHSIM peakuui,
N MPOTEKAIIUX C  y4acTUEM
YAO0OpCHUIA. azota u ¢ochopa ©m UX
3arpsi3HEeHuE COCIMHEHUM. OO0BscHAIOT
. 3arpsi3HEHUE MPUPOJTHON CPEIbI
MIPUPOJTHON Cpebl bocharami
docharamu
35 XapakTepu3yroT Yriaepoa, 16.01
€ro CTPOCHHE, aJIOTPOIHIO,
Yrnepon, buznyeckue U XUMHUYECKHE
CBOMCTBA. CocTaBisoT
pacipoCTpaHCHUC B Ha3BaHUSA COE€IUHEHUI
npupoje, Gu3nyecKue u yrmepoga mo Qopmyne u HX
. opMyIl o Ha3BaHUIO.
XUMHWYCCKHNE CBOUCTBA BACHSIIOT 3aBUCUMOCTD
CBONCTB aepoga  OT
nojoxkerus B IICX0D.
36 Oxcuppl yraepoaa, ux CocraBsioT 19.01
MOJICKYJISIDHBIE W WOHHBIE
pusuyeckue n YpaBHEHMUS peakumm, xa-
XUMHUYECKHE CBONCTBA. PaKkTCPUSYIOUINX ~ XUMHUHYCCKUC
CBOICTBA OKCHJIOB YIJIEpOJa,
DKOJIOTHYECKUE OBP.
poOJIEMBI, CBSI3aHHBIE C
okcusom yriepoaa (IV)
37 COCTaBISIOT JLo.Ne3 |23.01
MOJICKYJISIPHBIC ypaBHEHHS | Q
peakiui,  XapakTepU3YIOIIue
XUMHYECKHE CBOMCTBa

VYronnHag kuciiora u eé
COJIN

YTOJBHON KHUCIIOTBHI U €€ COJIEH,
YpaBHEHUS JJIEKTPOIUTHUECKOU
JUCCOLMAIINN; MOJIEKYJISIPHEIE,

IIOJIHBIC )51 COKpAalICHHbIC
HOHHBIC YpPaBHCHUA PCAKIUH C
Y4aCTUuECM OJICKTPOJINTOB.




OIUCBHIBAIOT CIIOCOOBI
YCTPAHEHHS KECTKOCTH BOJBI U
BBIITOJIHAOT

COOTBeTCTBXIOH_[I/Iﬁ
XUMHUYCCKHUH BKCHepI/IMeHT.

38 IIpakTiieckas pabora PaGorarot ¢ naGoparopusiv | Habop | 26.01
Ne 4 o Teme 000pyOBaHHEM U ~ HAIPEBA- | peaKTHB
| TEJIbHBIMA  HpubopamMu B
Homnyyenne COOTBETCTBUM ¢ TmpaBuiamu | OB 1
YIJIEKHCIIOTO rasa. TEXHHUKHU 0€301aCHOCTH. nocyzaa
KauecTBennas peaxkuus
Ha KapOoHaT-uoH"
39 CocraBnsioT 30.01
MOJIEKYJISIpHBIE ypaBHEHUs
peaKkuuii,  XapaKTEePU3YHOLIMX
IlepBoHataibHble XUMHUYECKUE CBOIiCTBa
HOHATHUS 00 COEIMHEHUI KpEMHUS,
AIIEKTPOHHbBIE ypaBHEHUs
OpraHN4CCKHX MPOIECCOB OKHCJIEHUS-
BEIIECTBaX KakK O BOCCTAHOBJICHUA,
MOJICKYJISIPHBIE, MOJIHBIE U CO-
COCMHCHMAX yriaepona KpallleHHbIE HOHHBIE
YpaBHEHUS. Jarot
XapaKTepUCTUKY CHIIMKATHOMN
IPOMBINIIEHHOCTH.
40 Xapakrepusyror kpemmmii: | J1.0.Ned 2.02
CTpoeHHe,  (QHU3MYECKHE U | ()
XUMHUYECKHE CBOICTBA,
IOJIyuUeHUEe U  IPUMEHEHUE.
. Cocrapnsor HA3BaHUS
Kpewmuuii u ero COETMHEHUIT erMq})mﬂ o ¢op-
Myle U HX OpMyIl  TIO
COCAHHCHHA HA3BaHHUIO. _ O6pacusror
3aBHCHUMOCTH CBOMCTB KPEMHHUS
OT IIOJIOKEHUS B CXO
Jlenmator ~ BBIYMCIICHUS 1o
XUMHYECKHM  GopMylnaM H|
YPaBHEHUSM peaKIuil
41 [Ipaktuueckas pabora PaGorator ¢ maGoparopueim | HaGop | 6.02
Ne 5. Pemrenne o0opysOBaHHEM U  HarpeBa- | peaKkTUB
AKCIEPUMEHTAIbHBIX TEIbHBIMU npudopamu B | OB u
3a/1a4 110 TEME COOTBETCTBUM € TpaBWIAMHU | IOCYyJa
«Baxcueiimme TEXHHUKHU 0€3011aCHOCTH.
HEMeTaJlJIbl U X
COEIMHEHUS
42 KonrponbHas pabora [IpencraBisitor  uHGOpPMAIUIO 9.02
Ne3 o Teme M0 TEME B BHAE TaOJIUI[, CXEM,
«Baxnenmmue OMOPHOTO KOHCHEKTa. YMEKT
HEMETAIUIBI U UX MPUMEHSATH nonydeHHbie 3YHbr
COETUHEHUS
Pa3nes 3. Merajibl n ux coefunenusi 20 yacos
43 OO0m1as XxapakTepucTUKa OCyHmIeCTBIISIIOT ~ TIOMCK | 13.02
XUMUYECKUX 31€MEHTOB BBINCIICHNEC HEOOXO0/IMMOH
nHpopmanuu. [IpoBoasr

— METAJIJIOB.
Meramnnueckas CBA3b U
MeTajuIndecKast
KpHCTAJUITMYECKas

aHaJIU3  CHOCOOOB  pEeUIeHHS
3aga4u € TOYKHU 3pCHHA HUX
paonOHAJIBHOCTH W 3KOHOMMHY-
HOCTH




pemérka. Pu3nvyeckKue
CBOMCTBa METAJJIOB

. CocCTaBIIOT aBHEHHUS o .
44 XUMHUYECKHE CBOUCTBA peaKqu/i BSaI/IMO,Z[e%{II()DTBI/IH C -:]LIO-N_4 10.02
METAaJLJIOB. HEMETAIIAMHU, KHCIIOTaMHU,
DJIEKTPOXUMUYECKU I COILAMH,  ACTOIIBS YA
8 AIEKTPOXUMUYECKHI pan
pAA HAIIPSKECHUU HaIpsDKCHUS  METAJIOB s
METALIOB XapaKTePUCTUKH ~XUMHYCCKHX
CBOICTB
45 O6mue crnoco6k CocraBusitor 20.02
[0/ IeHHA MCTAILIOB. MOJIEKYJIIPHBIC YpPaBHEHUS W
AJIEKTPOHHbIE YpaBHEHUS
CmaBel. Beraucnenus MIPOIIECCOB OKHMCJICHUS-BOCCTA-
MO YpaBHEHHSM HOBJICHHS, XapaKTEPU3YIOIINX
. CHocoObl  IOJIyYEHUS  Me-
XUMHYECKUX PEaKIUH, TAJIOB.
€CJIM OJMH U3 PEareHTOB
COAEPKUT IPUMECH
46 Crpost JIOTHUECKHE LETH 27.02
pacCyXJICHUM. CocraBusitoT
HonsiTie 0 Koppo3uu IIeJIoe W3 4YacTel, CcaMOoCTOs-
METaJJIOB TEIBHO JIOCTpauBasi, BOCIIOJIHSA
HEJOCTAIOIINE KOMIIOHECHTEI.
a7 OOBSICHSIOT 3aBHCUMOCTD 1.03
CBOMCTB (MJM  IpelCKa3aHHe
[Ilenoynble MeTAILIIB CBOICTB) IIEIOYHBIX METAJIOB
ot nojioxkenus B IICXD.
48 CoCTaBisIOT ~ MOJIEKYJISIPHBIE, 5.03
ITOJTHEIE n COKpaIllCHHbIE
WOHHBIC YpAaBHEHHUS pEaKIuil ¢
OKCHIBI 1 THAPOKCHJIbL y‘IaCTI/IeMU BﬂeK”prJ'II/ITOB
ypaBHEHUM peaKIuid, xa-
HATpHS U Kaaus
PaKTEpU3YIOIIUX  XUMUYECKHE
CBOICTBA IIEJIOYHEIX METAJIOB
U UX COCTUHECHUIA.
49 YcTaHaBIuBarOT IIPUYUHHO- 12.03
CJIEICTBEHHBIE CBSI3M  MEXIY
CTPOCHHEM aToMa, XMMHUYECKOU
[llenouno3eMenbHEIS CBSI3BIO, THIOM KpHC-
MeTaJjbl — KaJblIUK U TaJJIMYEeCKOMU peLeTKU
MAarHui MICTIOYHO3EMEIBHEBIX METAJNIOB
u 150:4 COCIMHEHH, uX
XHUMHUYECKHMHU CBOMCTBAMH.
50 Habmonaror u |JloNed | 15.03
OITMCHIBAIOT XUMHAYCCKAM | 2
Baxneiimniue SKCIIEPUMEHT. Jlemarot

COCAUMHECHUS KaJIbIIWs

BBIUHMCJIEHHUS 10 XHUMHYECKHUM
dbopMynaM U ypaBHEHHSIM
peakuuii, MOpOTEeKAalUMX C
Y4acTHUEM IIECIOYHO3EMEIbHBIX




METAJUIOB U X COEOUHEHUN

51

O060061eHNE U
CUCTCMaTu3aluAa
3HAHUH

[Ipeacrapnsitor  wHGOPMAITHIO
o TeMe B BHJC TaOJIUI, CXEM,
OIOPHOTO KOHCIICKTA.

19.03

52

KéctkocTb BOIBI U
CrocoObl e€ ycTpaHeHus

22.03

53

[TpakTuyeckas pabora
Ne 6 o Teme
"YXEcTKOoCTh BOIBI U
METO/Ibl €€ ycTpaHeHus"

PabGorator ¢  mabGopaTOpHBIM
obopyloBaHHEM W  Harpena-
TeIbHBIMU npubopaMu B
COOTBETCTBUU C  MpaBUIAMH
TEXHHUKHU 0€3011aCHOCTH.

Hab6op
peaKTuB
OB u
nocyna

2.04

54

AJTIOMAHAN

CocraBnsioT
XapaKTepUCTUKY ATIOMHHHUS T10
ero mnojioxenuto B IICXD.
YcraHaBiIuBaroT IIPUYMHHO-
CJIEZICTBEHHBIE  CBSI3U  MEXKAY
CTPOCHUEM aTOMa, XMMUYECKOH
CBSI3bIO, TUIIOM KpHC-
TaJIJINYECKOM peLIeTKH,
(GU3NYECKUMU M XUMHUYECKUMHU
CBOWMCTBAaMH AJTFOMHHUSI.

5.04

55

AmdoTepHbIe CBOICTBA
OKCHJa ¥l THIIPOKCHIA

CocTaBisitoT ~ MOJIEKYJISIPHBIE,
HOJIHBIE U COKpallleHHbIe
VMOHHbIE YpPAaBHEHUS peakUui c
y4acTHeM 3JIEKTPOJIUTOB
YpaBHEHUN peakuui, Xa-
PaKTEpU3YIOIUX  XUMUYECKHE
CBOMCTBA COCIMHEHU I
IIOMUHUSL.

9.04.

56

Kemezo

CocTaBisioT
XapaKTePUCTHUKY JKejie3a M0 €ro
[TOJI0KEHUTO B TICXD.
VYcraHaBiIuBaroT MIPUYMHHO-
CIICJICTBEHHBIC CBSI3U  MEXKIY
CTPOEHHEM aTOMa, XUMHUYECKOU
CBSI3BI0, THIIOM KpHcC-
TaIAYECKON pEIIeTKH,
buznuecKkuMu 51 XUM.
CBOMCTBAMH JKeJIe3a.

12.04

57

OKCuabl, THAPOKCUIBI U
conu xxene3a (I1I) u
xenesa (I11)

Hab6monator "
OTUCHIBAIOT XUMUYECKUM
AKCIIEPUMEHT. Henarot
BBIYUCIICHUSI TI0 XUMHUYECKUM
dbopMmynaM W ypaBHEHUSIM
peakuuii, TPOTEKAIUX  C
YYaCTHEM COEJIMHEHUM JKene3a

JI.o.Ne4
3-44

16.04

58

O060061EHNE U
CUCTEMATHU3ALIUI
3HAHUU

IIpencrasmnsror
UH(pOPMALINIO 1o TeEMeE
«Metamuip» B Bue TaOuIl,
CXEM, OIIOPHOIO KOHCIIEKTa, B
TOM 4YHUCJIE€ C MPUMEHEHHEM
cpeacts UKT

19.04

59

[TpakTudeckas pabota
Ne 7. Pemenue
BKCHepI/IMeHTaJ'H)HI)IX
3a/1a4 10 TeEMe

PaGorator ¢  maGopaTOpHBIM
o0OpyJIOBaHMEM M  HarpeBa-
TEJIbHBIMU npubopamu B
COOTBETCTBUM C  IpaBWIAMHU

Hab6op
peaKkTus
OB n
nocyna

23.04




«BaxHenIme MeTauibl
U UX COCIUHEHUI

TEXHUKHU 0€30IIaCHOCTH.

60 Beryucienus mno JlenaroT  BBIYUCIICHUS o 26.04
YPaBHEHUSAM XUMUYECKUM  (dopMmynaMm U
XUMUYECKUX PEaKLUu, YPaBHEHUSAM peakuuid,
€CJIM OIVH U3 pCarcHTOB MPOTEKAOMINX Y ydacTueEM
JaH B N30BITKE WIH METAJIJIOB U UX CoeHHHCHHﬁ.
COJICPKUT IPUMECH.
Beruucnenus maccoBoit
JIOJIA BBIXOJ1a MPOIYKTa
peakuuu
30.04
61 O6oGenue u [Tpencrasusitor uHGOPMAIHIO B
BUJE TaOJHI], CXEM, OINOPHOTrO
cUCTEeMaTU3aIus
. KOHCIIEKTa, B TOM 4YHCIE C
3HAHUU
npumeHenuem cpencts UKT
62 KonTponbnas padota 3.05
Ne4 o Teme
«BaxHelye MeTamibl
U UX COCIUHEHUS»
Pasjnen 4. Xumus u okpyxkamomias cpena 4 yaca
63 [IpencTaBnsaoT MHPOPMALHUIO B 7.05
BeliiecTsa i MaTepHATBI BUJE TaOJHI], CXEM, OMOPHOTrO
o KOHCIIEKTa, B TOM 4YHCIE C
B [TIOBCETHEBHOM KU3HU
npumeHenuem cpeacts UKT , o
YyeJoBeKa
BELIECTBAX U MaTepuasax B
MTOBCEJHEBHOM KU3HU YEJIOBEKa
64 Xumudeckoe OOBACHAIOT OIaCHOCTh 14.05
3arpsi3HEHUE XUMHUYECKOTO 3arps3HEHUS
OKPY>KaIOIIEH CpeIbl OKpYKaroleun CpeIbl
65 Ponp xumuu B pemieHun [Tpennararot criocoObI 17.05
npoGiem npobdieM
66 O6o06menue u [pencraBnsior UHGOPMAILMIO B 21.05

CHCTEMAaTH3aIUs
3HAHHM.
IIpomexxyTouHas
arTecranus. TecToBas
pabora

BHUJIC€ TaOIHI], CXE€M, OMOPHOTO
KOHCIIEKTa, B TOM 4YHCIE C
npuMeHenneM cpeacts UKT

MarepunanbHO-TeXHHUYECKOe o0ecnieyeHne

ABropckas mnporpamMma Xumus: 8-9 kmacceli— ABTopbl: O.C.I'abpuensH, A.B.Kymosa M.:

Hpoda, 2015r;

Xumus. Paboune nporpammel. [Ipenmernas nunus yue6nukos O. C. ['aGpuensna, U. T

OctpoymoBa, C. A. CnagkoBa. 8—9 kiaccel: yaebHOoe mocobdue st o01eo0pa3oBaTeIbHbBIX
opraam3anuii / O. C. I'abpuensH, C. A. CnaakoB — M.: [Ipocsemienne, 2019.
O.CTaopuensn, WN.I'.OctpoymoBa, C.A. CnagkoBa «y4eOHUK.

ITpocsenienue, 2019r

Xumusi 8 Kimacce»,-M.:




['abpuensn O.C., «KoHTpoJbHBIE U TPOBEPOUHBIE pabOTHI 8Kiace»,- M.: «/Ipoday 2004r.
Henuncona B.I'. , «IToypounsie miiansi»,- Bonrorpan: «Yautensy, 2003r.

['abpuensn O.C., «Meroandeckoe nmocobdue 8§ kimace» ,- M.: «Zpoda» 2003 r.

JI.C. I'yzeii. B.B. Copokun. P.I1. CypoBueBa. Xumus. 8 k1. M.: «Ipoda» 20031

[TaBnoBa H.C.,«/IunakTnueckue kKapTOUKU-3a1aHuUs 110 XUMUN»,-M.: «Dx3amen» 2004r.
CranmapT OCHOBHOTO 00IIero 0Opa3oBaHUs MO0 XUMHHU.

Ceunkuna E.B., « CoopHuk 3amau 8-9 kimace»,- M. : «Act- [Ipecey, 2001 r.

I'.E. Pym3utuc, @.I'. ®enpaman. «Xumus». M. «IIpocsemenue» 1998r

[upmmaa H.B., « COOpHUK 37IE€KTUBHBIX KYpCOBY»,- Bonrorpan: «Yuutenasy», 2005T.
Hayuno-mMeroauueckuii xxypHai « XuMus B mKoie»,- M.: «lIkoma-IIpecce»

Y4eOHO - METOIMYECKH KOMILJIEKT B 3JIEKTPOHHOM BH/JIE.

WNHuTepHeT-pecypcesl

1. http://www.alhimik.ru. IIpencraBnensl cienyromue pyOpUKH: COBETbl AOUTYPHECHTY, YIUTEIIO
XUMUH, CIIPABOYHUK (OYCHB OOJIBIINAs MOJ00PKA TAOIUIl U CIIPABOYHBIX MaTepHalioB), «Becénas
XUMUS», HOBOCTH, onumnuaabl, «KyHcTkamepay» (MHOTO MHTEPECHBIX UCTOPUUYECKUX CBEICHUIN)
75

2.  http://www.hij.ru.  Kypuan «Xumus u  KU3HB» 3aHUMATEIBHO  PACCKa3bIBaeT
000 BCEM MHTEPECHOM, 4YTO IPOUCXOAUT B HAYKE U MHUpPE, B KOTOPOM Mbl KHUBEM.

3. http://chemistry-chemists.com/index.html. DJIeKTPOHHBIM KypHaI «XUMHUKH
U XMMHS», B KOTOPOM IIPEJICTABJIEHBI OIBITHI [0 XMMHH W 3aHUMarelibHas HWH(opMarms,
TI03BOJISIOIINE yBJI€Yb YYEHHKOB OKCIIEPUMEHTAIBLHOM YJaCThIO IpeaMeTa.
4. http://c-books.narod.ru. BceBo3morkHast JaUTeparypa 1o XUMHH.

5. http://www.prosv.ru/. [locobust nasi ygammuxcsi, B TOM YHCIE AJsi MOATOTOBKH K HTOTOBOM
arrecrauun (OI'D u EID), Mmeronumueckue nocoOus Uisl yduTelei, Hay4dHO-IOMYJIsSpHas
auTepaTtypa 1o XUMHH.
6.  http://Iseptember.ru/.  XXypHan  mnpemHasHau€H HE  TOJBKO I YYHUTENCH.
B ném npezacraBiieHo 60JbII0E KOTHYECTBO padOT YIYCHUKOB, B TOM YHCJIE UCCIIEA0BATEIHCKOTO
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mIKOIbHBIN MOPTal CO CChUIKAMU
Ha o0Opa3oBaTelbHEIC CaMTHI 1o XUMHH.
8. www.periodictable.ru. COOpHUK cTaTeil 0 XMMHUYECKMX 3JEMEHTaX, WIUTIOCTPUPOBAHHBIH
ONMCAHUEM HKCHEPUMEHTOB. http://webelementes.com. Coaep>KUT HCTOPHUIO OTKPBHITUA U
OIHCaHue CBOWCTB
BCEX XMMUYECKHX JIEMEHTOB.

Jureparypa nis ydyammxcs

O.C.T'abpuensn, M.I.OctpoymoBa, C.A. CnankoBa «y4eOHUK. Xumus & Kiaccey,-M.:
[Ipoceemenue, 20191

E.A. Epemuna, B.B. Ilpemun, H.E. Ky3pmoii CnpaBounuk no xumuu. 8-11 kmacc. M.,
«poda»,'1997

JL.IO. AnukOepoBa. 3anumarenbHast xumus. M. : «Act- IIpeccy, 2015 1.

INa6puensa O.C, Bockoboitankosa H.IT. Xumus B Tectax, 3agavqax U ynpaxHeHUsx. 8 - 9 kir. -
M.: [Ipoda, 2017.

NHuTepHeT-pecypcesl

http://schoolbase.ru/articles/items/ximiya.

http://www.prosv.ru/.
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