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IHosicHuTEeNLHAA 3aNIUCKA

Jannas paGouas mporpamMMa MO XHMHUHU JJIi OCHOBHOW UIKOJBI COCTaBJI€HAa HAa OCHOBE
TpeOOBaHUH K pe3yJibTaTaM OCHOBHOTO 00IIero o0pa3oBaHus, IpeACTaBICHHBIX B DenepaibHOM
I'ocynapcrBennom Crangapre OOmero O0pa3oBaHusi BTOPOTO MOKOJIEHHUS, a TaK)KE Ha OCHOBE
®denepanbHO pabodeil mporpaMMbl IO Y4eOHOMY IIpeaMeTy «XuMus» (0a30BbIi ypoBeHb). Jliis
U3yYEHHsI Kypca PEKOMEHIYeTCsl KJIACCHO-ypOUYHasi CHCTEMa C HCIIOJIb30BAaHHEM Pa3IMYHbBIX
TeXHoJIoTuH, hopM, MeTo10B 00yueHus. Ha u3yueHne XMMUU B OCHOBHOMW IIKOJIE OTBOAMTCS 2
y4eOHBIX yaca B HEAETIO B TEYEHHE Kaxa0ro roxa odyudenus (1 gac u3 o0s3arenbHON YacTH
ydyeOHoro 1urana + 1 gac u3 4dactu, ¢popmupyemoit yuactoukamu OO), Bcero 134 ypoka, 68
qacoB B 8 kiacce m 66 wacoB B 9 kiacce B roia. Pabouas mporpamMma KOHKPETHU3UPYET
CoJIepKaHuEe TMPEIMETHBIX TeM 00pa30BaTENIbHOTO CTaHIApPTA, JACT paclpeleieHue y4eOHBIX
4acoB IO pa3jenaM Kypca, MOCIEI0BATEIbHOCTh M3YYEHHUS pAa3/eloB XUMHH C YYETOM
BO3PACTHBIX OCOOCHHOCTEW YYaIIMXCs, ONpEACIseT Ha0Op NPAKTUYECKHMX W KOHTPOJIBHBIX
pabot, TeMaTu4eckoe IIaHNPOBaHUE Kypca.

Ilnanupyembie pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

JJUUHOCTHBIE PE3YJIbTATBI

JInaHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOTPaMMbl OCHOBHOT'O O0IIIEr0 00pa3oBaHus TIOCTUTAIOTCS
B X0/JI¢ 00yUYeHUSI XMMHH B TUHCTBE YICOHOH M BOCIIUTATEIIBHON JICATEILHOCTH B COOTBETCTBUU
C TPaAULMOHHBIMM  POCCUHCKHUMH  COLMOKYJbTYPHBIMHU M  JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMH B OOINECTBE MpaBUJIaMU U HOPMaMU TOBEICHUS M CIIOCOOCTBYIOT
mpoleccaM CaMOIMO3HAHUS, CAMOPa3BUTUS M CoOLMaIu3alnuu oOydarommxcs. JIM4HOCTHBIE
pe3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS CUCTEMOW MO3UTHUBHBIX
LEHHOCTHBIX OPUEHTALIMA M PACIIMPEHUE OIbITA JACSITEIBHOCTH HAa €€ OCHOBE, B TOM YMHCIIE B
YacTH:

1) DaTPpHOTH4YECKOr0 BOCIUTAHUA: IIEHHOCTHOIO OTHOIIEHHUS K  OTEYECTBEHHOMY
KYJIbTYpPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIEAUIO, MOHUMAHHUS 3HAYCHHUS XUMHUYECKOU
HAyKH B )KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTHU BIAJETh JOCTOBEPHON MH(pOpMarmeid o
MEpPEeIOBBIX  JIOCTHKEHUSX M OTKPBITHSX  MHUPOBOM M OTEYECTBEHHOM  XHUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaKkIaHCKOr0 BOCHHUTAHMSA: TPEACTABICHUS O COIMAIBHBIX HOPMaxX M TMpPaBHIIAX
MEXJIUYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B
OOLIECTBEHHO TIOJIE3HOM, YyueOHO- UCCIIeIOBaTENbCKOM, TBOPUECKOM M JpYyrux BUAaX
JESTENIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHON JEATENBHOCTH TPH BBHIMOJIHEHUU
y4eOHBIX, TMO3HABaTEIBHBIX 3a/1ay, BBHIMOJHEHUH XUMHUYECKUX HKCIEPUMEHTOB, CO3JaHHUH
y4eOHBIX TMPOEKTOB, CTPEMJICHUS K B3aMMOTIOHMMAHUIO M B3aWMOIIOMOINM B TpOIEcCEe ITOU
y4eOHOM NIeATeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE W TIOCTYIIKH CBOMX TOBAapHUILEH
C IO3ULIUY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) UEHHOCTH HAYYHOr0 NO3HAHUM: MHUPOBO33PEHYECKHE TMPEACTABICHUS O BEIIECTBE W
XUMUYECKOM pEeaKIMh, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
COCTABJISIFOIIME OCHOBY JIJIsl IOHMMAHMSI CYIIIHOCTH HAYYHOW KapTHUHBI MHUpPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSl MPUPOJBI, B3aUMOCBA3SX YeEJIOBEKa C MPUPOIHON
Cpenoi, O PO XUMHUU B TIO3HAHWHM OTUX 3aKOHOMEPHOCTEH; IO3HABATEIbHBIE MOTHBHI,
HANpaBlIeHHbIE HA TONYy4YEHUE HOBBIX 3HAHMA IO XWMHUHU, HEOOXOAMMBIE N7 OOBSCHEHHS
HaOJIOZJaeMBIX TPOIECCOB M SIBJICHWH, MO3HABATEIIBHOW, WH()DOPMAIMOHHOW W YHUTATEITHCKOU
KYJIbTYpbl, B TOM 4HCIIE€ HAaBBHIKOB CaMOCTOSITEJIbHOW  pabOThl C y4eOHBIMU TEKCTaMHU,
CIIPAaBOYHOM JIMTEPATypOH, JOCTYIMHBIMA TEXHHUYECKUMH CpPEICTBaMH HWH()OPMAIMOHHBIX
TEXHOJIOTHI; WHTepeC K OOYyYeHHI0O ¥ TIO3HAHWIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH H



CIOCOOHOCTh K €aMOOOpa30BaHUIO, NPOCKTHOH M HCCIIENOBATENbCKOM JAEATENbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMpaBIECHHOCTH U YPOBHA 00y4€HHUS B JAIbHEUIIEM;

4) ¢opMupoBaHUS KYJIbTYPbI 310POBbSI: OCO3HAHWE IICHHOCTU JKHM3HHM, OTBETCTBEHHOTO
OTHOIIEHHUSI K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 KHU3HU, OCO3HAHHE
NOCJEACTBUA W HENpUATHE BPEIHBIX MPUBBIUEK (YMOTPEOJNEHHUS aAIKOTOJs, HApKOTHKOB,
KypeHUus1), HEOOXOJUMOCTH COOJIFOJACHHS TMpaBUil 0O€30MacHOCTH TpH  OOpaIieHuu ¢
XUMHUYECKHMH BEIIECTBAMH B OBITY M pEaTbHOM KU3HH;

5) TpyaoBoro BOCHUTAHMSI: HHTEpEC K IPAKTUYECKOMY H3yUEHHUIO Mpodeccuit u Tpyna
Pa3IMYHOTO pOJa, YBAKECHHUE K TPYAY M Pe3yibTaTaM TPYIOBOW JEATEILHOCTH, B TOM YHUCIE Ha
OCHOBE NPUMEHEHHS MPEIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHBIN BHIOOP MHAMBHIYabHOM
TPAEKTOPUU TPOJOLKEHHUST 00pa30oBaHUsl C YU4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, ycmemHoil mnpodeccruoHanbHON
NESITeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHMH, TOTOBHOCTb aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) 3K0JIOrNYecKOro BOCHUTAHUS: SKOJOTHYECKH LI€IeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK
MCTOYHUKY XU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 37J0POBOTO U
Oe3omacHoro obpasza KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3MUECKOMY M
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOEHUS MPaBHJI OE30MacCHOrO MOBEICHUS
npu paboTe C BEIIEeCTBAMH, a TAK)KE B CHTYAIHAX, YIPOXKAIOUIMX 30POBBIO W JKU3HU JIIOJICH;
CIIOCOOHOCTH TMPUMEHSTh 3HAHMSI, MOJTy4yaeMmble MpPU M3YUYEHUU XUMUH, JUIS pelIeHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPEeHOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHus
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTUYECKOTO MBIIIICHHUS, YMEHUS PYKOBOACTBOBAThHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMATIbHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAUUMblEe U1  (OPMHUpPOBaHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MPOLIECC, SKCIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U yHHUBEpCalbHblE ydeOHbIe NEHCTBUS (TO3HABATENbHBIE,
KOMMYHHUKATHBHbBIE, DETrYJIATUBHBIE), KOTOpble 0OecreunBaroT (HopMUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAaHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBrble Jornyeckue 1eicTBUsI: YMEHUS UCIIOIb30BATh IIPUEMBI JIOTUYECKOTO MBIIIICHUS IIPU
OCBOCHMM 3HAHMM: PACKPBIBaTh CMBICT XUMHUYECKHX MOHATHH (BBLAETATh UX XapaKTepHbIE
MPU3HAKW, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMH TOHSATHSMH), UCIIOJIB30BATh MOHSITHS IS
OOBSICHEHUS! OTIENbHBIX (AKTOB M SBJICHUH, BBIOMPATh OCHOBAaHUS U KPUTEPUH IS
KJIaCCU(UKALUNU XUMHUYECKUX BEHIECTB M XMMHUYECKHX peaklui, yCTaHABIMBaThb MPUYUHHO-
CIIEZICTBEHHBIE CBSI3M MEXKJIY OOBEKTaMH M3Y4YEHHUS, CTPOUThH JIOTUYECKHUE PACCYKACHUS
(MHIyKTUBHBIEC, JAEIYKTUBHbIE, IO AaHAJOTWH), JeJaTh BBIBOJbI M 3aKIIOYEHHUS; YMEHHE
IIPUMEHATH B IPOILECCE NTO3HAHMS MOHATHS (IPEAMETHBIE U METANIPEIMETHBIE), CUMBOJINYECKUE
(3HAaKOBBIE) MOJENHU, HCIOJIb3yeMble B XHUMHUH, MPEOOPa30BbIBATh WIMPOKO MPUMEHSEMbIE B
XUMHUHM MOJEIIBHBIE MPEACTABICHUS — XUMHUYECKMM 3HAK (CHMMBOJ 3JEMEHTA), XMMHUECKas
dbopMyIna U ypaBHEHHE XMMHUECKOMN peakIMK — MPH pelieHnH yueOHO-TT03HaBaTeIbHbIX 33/a4, C
y4€TOM OTHUX MOJENIbHBIX IIPEICTABICHUN BBIABIATH M XapaKTEPU30BaTh CYILIECTBEHHBIC
MPU3HAKN H3Y4YaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKHUX PEaKIUil, BBIABIATH
o0mue 3aKOHOMEpPHOCTH, NPUYMHHO-CJIEJICTBEHHbIE CBSI3M M MNPOTHBOPEUMS B HM3y4aeMbIX
poueccax U sIBJICHUSIX.



Ba3oBble uccienoBareJbCKue AeHCTBUSI: YMEHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B
Ka4yeCcTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI [U1s (POPMHUPOBAHUS TMIIOTE3BI 110
IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUHN; TPUOOpPETEHHE OMbITA 110 TNIAHUPOBAHHUIO,
OpraHu3allii ¥ IPOBEACHUI0 YYEHHUYECKUX OSKCIIEPUMEHTOB, YMEHHE HaOII01aTh 3a XOJOM
nporecca, CaMOCTOSITEIbHO HMPOTHO3MPOBATH €ro pe3ynbTaT, (HopMyaupoBaTh 0000LICHUS U
BBIBOBI 10 pE3yJlbTaTaM IPOBEAEHHOIO OIbITA, HCCIEIOBAaHUS, COCTaBIATH OTYET O
Ipo/IeTIaHHOM paboTe.

Padora c¢ wuHdopmanmeii: ymeHHE BbIOMpaTh, aHAJIU3HPOBATH M HWHTEPIPETHPOBATH
UH(POPMALIMIO Pa3IMYHBIX BUAOB U (POPM MpecTaBlIeHUs, MOITY9aeMyl0 U3 pa3HbIX UCTOYHUKOB
(HayyHO- MONYJISIpHAs JIMTEpaTypa XUMHUECKOT0 COJEpKaHMsl, CIPaBOYHbIE TOCOOUs, PECypChl
WuTepHeTa), KPUTHYECKU OIICHWBATh NPOTHBOPEYMBYI0 U HEIOCTOBEPHYIO HH(POPMALHIO;
YMEHHUE MPUMEHATh Pa3IMuYHble METOJbl W 3alpOChl MPH IMOMCKE W OTOOpe MH(POpPMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YUYEOHBIX M MMO3HABATEIbHBIX 33a4
OIpesieNIEHHOr0 TUIa, MPUOOpPETeHUEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(DOPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIBTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMUHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpeiCTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
Opyrumu ¢popmamMu rpadukd U X KOMOMHALMSAMHU; YMEHHUE HMCIIOJIb30BaTh M aHAJIM3UPOBATh B
nporecce y4eOHOW W HCCIENOBATENbCKOM JICATEIIBHOCTH HMH(DOPMAIMI0 O  BIMSHUAU
IPOMBIIIJICHHOCTH, CEeJIbCKOTO XO3SHCTBA M TPAHCHOPTa HAa COCTOSHUE OKpYXKarolen
IIPUPOJHOM CPEBI.

KomMyHUKaTHBHBIe YHHBepcajibHble y4eOHble JeCTBHSI: YMEHHME 337aBaTh BOIPOCH! (B
xoJie auanora u (WIM) JUCKYCCHH) TO CYHIECTBY 0OCYXKIaeMoil TeMbl, (OpMYIHpPOBATH CBOU
IPEUIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS MPEUIOKEHHON 3aJaud; NpUOOpeTeHue OIbiTa
[IPE3CHTAllUU PE3YJIbTATOB BBIIOJHEHUS XMMUYECKOr0 3KCIepuMeHTa (1a00paTOpPHOIO OIbITa,
nabopaTopHOil paboThl MO MCCIEJOBAHUIO CBOMCTB  BEIIECTB, Y4YEOHOTO MPOEKTa);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM ITO3HABATEIBHOW M MCCIIEIOBATEIBCKON
NeSITeIbHOCTH MPH PEIIEHUHM BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE yuéTa OOLIMX HWHTEPECOB U
coryiacoBaHus Mo3uuuil (00CykeHns, OOMEH MHEHUSIMHU, «MO3TOBbI€ HITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBUIl, ONpesieNeHne KpUTepueB M0 OIIEHKEe KayecTBA BBHIOJHEHHOW paboThl U
Apyrue);

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIC JAeHCTBHSA: YMEHUE CAMOCTOATEIBHO ONPEHEIIAThH
LEeNU JIeATENbHOCTH, MJIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATh U IMPH HEOOXOIUMOCTHU
KOPPEKTHPOBATh CBOIO JEATENBHOCTh, BbIOMpaTh Haubosee 3(pQeKTUBHbIE CIIOCOOBI PELICHUs
yu4eOHBIX W [O3HABaTENbHBIX 3a7ay, CaMOCTOSITEJIBHO COCTaBISATh WM KOPPEKTHPOBATH
IPEUIOKEHHBIA AJITOPUTM JIEHCTBUN IIPU BBHINOJHEHUM 3aJaHUN C Y4ETOM IOTYYEHMsI HOBBIX
3HaHMW 00 u3yyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIMsIX, OLEHUBAaTh COOTBETCTBUE
IIOJIyYUEHHOIO0 pe3y/ibTaTa 3asBICHHOM LEIM, YMEHHE MCIOJIb30BaTh M aHAIN3UPOBATh
KOHTEKCTBI, IIpeJijlaraéMble B YCIOBUH 3aJaHUA.

MHNPEIMETHBIE PE3YJBbTATHBI

K xoHny oOyyeHusi B 8 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(OPMHPOBAHHOCTb Yy OOYYAIOIIMXCSl YMEHHUH:  pacKpbIBaThb CMBICI OCHOBHBIX
XUMUYECKHUX IOHATUI: aTOM, MOJIEKYJa, XMMHUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMECh (OAHOPOJHAs M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas M
MOJIEKYJIIpHasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJs
XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUHU, MOJISIPHBIH 00bEM, OKCHJI, KUCIOTa, OCHOBAaHHUE, COJb,
AIIEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKHUCIEHHS, XHUMHUYecKas peaklMs, KiacCHUpHUKaus
pEaKIMii: peakluu COeTMHEHHUsI, PEaKIMH PA3JIOKEHHsI, PeaKLMU 3aMEeLIeHUs], peaku oOMeHa,
9K30- M 3HJOTEPMUYECKHE PEAKIMHU, TEIUIOBOM 3(PQEKT peakuuu, sapo aToma, 3JIEKTPOHHBIN
CJION aToMa, aToOMHasi opOuTallb, pajnyc aromMa, XMMUYEcKas CBS3b, MOJISAPHAs U HEMOJspHas



KOBaJIEHTHAasl CBS3b, HOHHAsl CBS3b, MOH, KaTHOH, aHMOH, PAacTBOP, MAaccoBas JOJs BELIECTBA
(mpolleHTHAsT KOHLIEHTpAllUs) B PacTBOpPE; WIUTIOCTPUPOBATH B3aUMOCBSI3b  OCHOBHBIX
XUMHUYECKHUX NOHATUN M NPUMEHATH 3TU NOHITHSI IIPU ONMCAHUM BELECTB M UX MPEBpAllCHUI;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JIJIsi COCTaBieHHsS (OpMYJ BEIIECTB W ypaBHEHUU
XUMHUYECKHX PEAKIUN; OMPEACISTh BAICHTHOCTh aTOMOB SJIEMEHTOB B OMHAPHBIX COCIHMHEHUSX,
CTENEeHb OKHUCJIEHHUS DJIEMEHTOB B OHHAPHBIX COCAMHEHHUSAX, MPUHAMICKHOCTh BEIIECTB K
onpeAeIEHHOMY KJIaccy COCIUHEHHH Mo (GopMmyiaM, BHJ XUMHUYECKON CBS3U (KOBAJICHTHAs U
MOHHAs) B HEOPTaHWYECKUX COEMHEHUsX; pacKpbiBaTh cMmbica [lepumomuueckoro 3akona J[.U.
MengeneeBa:  J1€MOHCTPUPOBaTh IMOHMMAaHHWE IIEPUOJUYECKON  3aBUCUMOCTU  CBOMWCTB
XMMUYECKHUX AJIEMEHTOB OT MX MojokeHusa B [lepmoanueckoil cucreme, 3aKOHOB COXpaHEHUs
Macchl BEIIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJSPHOIO Y4Y€HHs, 3aKOHa ABOraapo;
ONKCHIBATh U XapakTepu3oBaTh TabmuuHylo ¢opmy Ilepuoanueckoil cucTeMbl XMMHYECKUX
AJIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHAs moArpymnna (A-rpymnmna)» u «modounas noarpynmna (b-
rpynmna)», Majible U OOJbIINE MEPHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE HUMEIOTCA B TaOJInLIe
«llepuognueckas cucremMa xumuyeckux odieMeHtoB [[.M. MenneneeBay ¢ YUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj sjapa, oliiee
YHCIIO SJEKTPOHOB U paclpeleieHue WX IO JJIEKTPOHHBIM CJOsIM); KJacCH(UIPOBATH
XUMHUYECKHE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKHUE peakluu (10 YUCITY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((EeKTy); XapakTepu30oBaTh (OMUCHIBATH)
o0lIe XHWMHUYECKHME CBOMCTBA BEIIECTB pPAa3IUYHBIX KJIACCOB, TOATBEPKIasl OIMMCaHUE
OpUMepaMu  MOJIEKYJSIPDHBIX ~ YPAaBHEHUH  COOTBETCTBYIOUIMX  XHMHUYECKUX  peakLuil;
MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTM OT HMX KAayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH HPOTEKAaHUS XUMHYECKHX IPEBPALICHUN B Pa3IMUYHBIX YCIOBUSX; BBIYHUCIATH
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO
JJIeMEeHTa MO (OpPMYyJe COCTUHEHHs, MAcCCOBYIO JIOJNIIO BEIIECTBA B PacTBOPE, IMPOBOAUTH
pacu€Tbl 1O YPAaBHEHUIO XHUMHUUYECKOW pPEaKLUU; MIPUMEHATh OCHOBHBIE ONEPALUU
MBICITUTENILHON JIEATENbHOCTH — aHaJU3 M CHUHTE3, CpaBHEHHUE, 0000IeHne, CHCTEMATH3aIHIO,
KJaccU(UKAILMIO, BBIABICHWE NPUYMHHO- CIEJCTBEHHBIX CBs3€ll — AN M3y4eHHs CBOMCTB
BEIIECTB U XMMHUYECKUX pPEaKIMi, €CTeCTBEHHO-HAYYHbIE METO/bI MO3HaHUS — HaOJIOJEHHE,
U3MEpEeHUe, MOJIEIMPOBAHUE, SKCIIEPUMEHT (peajbHbIi U MBICIIEHHBIN); CIeloBaTh MpaBHiIaM
MOJIb30BAHNS XUMHUYECKOW IOCYIOW M J1abOopaTOPHBIM OOOpYIOBaHHEM, a TaKXKe MpaBUIaM
oOpallleHns ¢ BELECTBAMU B COOTBETCTBHM C MHCTPYKLUSAMH IO BBIIIOJHEHUIO JTAOOPAaTOPHBIX
XUMHUYECKUX ONBITOB IO TOJYYCHHI0O U COOMpPAaHMIO Ta3000pa3HBIX BEHIECTB (BOJOpOJa M
KHCJIOPO/a), MPUTOTOBJIEHUIO PAcTBOPOB C OINpENeNEHHOW MaccoBOil josiell pacTBOPEHHOTO
BEIIECTBa, IUJIAHUPOBAaTh U MPOBOJUTH XHWMHUYECKHE OHKCIHEPUMEHTHl IO pacro3HaBaHHUIO
pPacTBOPOB ILIEJIOUEH M KHCIIOT C MOMOUIbIO MHIMKATOPOB (JaKMycC, peHondTanenH, METUIOpaHX
U IpyTHeE).

K koHmy oOyuenusi B 9 Kiacce InpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkatb C(HOPMUPOBAHHOCTh Y OOYYarOmIMXCS YMEHHUH: pacKpbhlBaTb CMBICT OCHOBHBIX
XUMHUYECKHUX TMOHATUI: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KAaTUOH, aHUOH, IIPOCTOE
BEIIECTBO, CJIOXHOE BEIIECTBO, BAJIEGHTHOCTb, JEKTPOOTPHUIATENLHOCTb, CTENEHb OKUCIICHUS,
XUMHYECKas peakiusi, XMuMHUUecKasi CBsA3b, TEIUIOBON 3((EeKT peakiuu, MOJb, MOJISPHBINA 00BEM,
pacTBOp, JIEKTPOJIUTHI, HEANEKTPOJIUTHI, SIEKTPOIUTHUECKAs THUCCOLMALINS, PEaKIIUU HOHHOTO
oOMeHa, KaTaJlu3aTop, XHUMHYECKOe paBHOBecHEe, OOpaTHMMble M HEoOpaTHMbIe peaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU, OKHUCIUTENIb, BOCCTAaHOBHUTENb, OKHCIEHHE U
BOCCTaHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTh, XHWMHUYECKasi CBs3b (KOBAJEHTHAs, HMOHHasd,
MeTaJlJIM4ecKasi), KpUCTallInyeckassh pemeéTka, KOppo3Us METauloB, CIUIaBbl, CKOPOCThb
XUMHYECKOM  peakuMM, InpelaenbHo  jgonmyctuMmas — koHueHtpauus  IIJIK  Bemiectsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U MPUMEHSITHITU MOHATHUS NIPU
ONMCAHWU BEIIECTB M UX MPEBPALICHUM; HCIOIb30BaTh XUMHUUYECKYI0 CHMBOJUKY JUIS
cocTaBiieHUs (HOPMYIT BEIIECTB U ypaBHEHUI XUMUUYECKUX PEAKIIHUil; ONpeAesiTh BaJICHTHOCTh U
CTENEHb OKMCJIEHUS XMMHMUYECKHX DJIEMEHTOB B COEAUHEHMSIX pPa3IMUYHOTO COCTaBa,



NPUHAIICKHOCT BEIIECTB K OMNpPEACTIEHHOMY KIIAacCy COEIMHEHUH 1o QopMmynam, BHI
XMMHUYECKON CBS3M (KOBAJICHTHAs, NOHHAs, METAJUIMUYECKas) B HEOPIraHUYECKUX COEIMHEHMSX,
3apsil MOHA MO0 XMMUYECKOH (opMyIie, XapakTep Cpellbl B BOJHBIX PAaCTBOPaxX HEOPraHHMYECKUX
COCJMHEHUH, TUN KPUCTAUNIMYECKOM pPEHMETKM KOHKPETHOI'O BEILECTBA; PACKPBIBATH CMBICI
ITepuonnueckoro 3akona .M. MenzeneeBa U JEMOHCTPUPOBATh €r0 IOHUMAHUE: ONKUCHIBATH U
XapakrepuszoBaTh TaOunuHyro ¢opmy [lepuoanyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pa3inyath MOHATUS «TJaBHas moArpynmna (A-rpymma)» u «mnobouyHas noarpynna (b-rpynma)y,
MaJible U OOJIbLIME MEepUOJIbl, COOTHOCUTh 0003HAYEHMS, KOTOPbIE UMEIOTCS B MEPHUOAMYECKOM
Ta0JINLE, C YNCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U
3apsi siipa, OOIee YHUCIO JJIEKTPOHOB M pacIlpelesieHue UX IO 3JIEKTPOHHBIM CIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB 3JIEMEHTOB M MX COCIMHEHHU B
npefenax MajblX IE€pUOJOB U TIJIABHBIX MOArPYNI C Y4YETOM CTPOCHMsS HUX AaTOMOB;
KJIaccu(UIMpPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIUu
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B PpEaKUUU BEIIECTB, IO TEIUIOBOMY H(PQEKTy, Mo
U3MEHEHHUIO CTENEHEM OKHCIEHMSI XUMHYECKHX JJIEMEHTOB); XapaKTepU30BaTh (OMHUCHIBATH)
olmue U crenupruecKue XMMHUUECKHEe CBOMCTBA MPOCTBIX U CIIOKHBIX BELIECTB, NOATBEPXKIas
ONMCAHUE IPUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIH COOTBETCTBYIOLIMX XMMHMUYECKHUX
pEaKIMii; COCTABIATh YPABHEHUS JIEKTPOIUTUYECKON JUCCOLMALMU KUCIIOT, IeIouel u coel,
NOJIHBIE ¥ COKpAlIEHHbIE YpaBHEHUS peakuuii HOHHOTO OOMeHa, ypaBHEHHS pEaKIIHid,
HOJATBEPXKIAIOIIMX CYIIECTBOBAHUE TI'€HETUYECKOM CBSI3M MEXIYy BELIECTBAMHU Pa3IUYHBIX
KJIACCOB; PAaCKpbIBATh CYIIHOCTb OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA MOCPEICTBOM
COCTaBJICHUS BJIEKTPOHHOIO OajlaHca 3TUX peakluil; IpOrHO3MpOBaTh CBOICTBAa BELIECTB B
3aBUCUMOCTM OT HX CTPOCHHS, BO3MOXXHOCTH HPOTEKAaHUS XMMHUUYECKUX IpPEBpallleHUll B
Pa3IMYHBIX YCIIOBHSIX; BBIYHCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTA 110 (OpMyJie COEAUHEHHs], MaCCOBYIO JOJIIO
BEIIIECTBA B pacTBOpPE, IPOBOJUThH PACUYETHI MO YPAaBHEHUIO XMMHUYECKON peakluu; coOIr0aaTh
IpaBWJia MOJIb30BAHUS XHUMHUYECKOW MOCYJOW M J1TabopaTOpHBIM O00OpYIOBaHUEM, a TaKXKe
npaBuia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMHM IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BELECTB
(aMMHaKa 1 YrJeKUcIIOro rasa); MpoBOAMTH PeaKIUH, MOATBEPKIAt0IINe KaueCTBEHHBIH COCTaB
Pa3IUYHBIX BEILIECTB: PAaClO3HABATh OMBITHBIM MYTEM XJIOpUI-, OPOMHUI-, HOAUI-, KapOOHAT-,
doctar-, cunukar-, cyiabdar-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS M HMOHBI M3Y4YEHHBIX
METaJIJIOB, TMPUCYTCTBYIOUIME B BOJHBIX PAacTBOpaX HEOPIaHWYECKUX BEILECTB; MPUMEHSTh
OCHOBHBIE OIEPaIlUN MBICIUTENBbHON AEATENbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 000011IeHue,
CUCTEMATH3allNI0, BBISBICHUE IPUYUHHO-CIEACTBEHHBIX CBA3€H — M HM3y4yeHHUs CBOWCTB
BEIIECTB M XUMHMUYECKUX DPEaKLUi, eCTECTBEHHO- Hay4Hble METObl MO3HAHUS — HaOJIIo/eHue,
U3MEepeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIN).

Conepxanue y4e0HOro npeamMera

8 knacc
(68 uacos, 2 uaca 6 neoenio)

Tema 1. HauanbHble NOHATHS U 3aKOHBI XUMHUM. (21 yac)

Tena u BemectBa. CBONCTBA BEIIECTB. DTAIOHHBIE (PU3HUYECKUE CBOMCTBA BEIIECTB.
Marepuana u MaTepuanoBeneHrue. Poib XUMuUM B KU3HU COBpeMEHHOT0 001ecTBa. OTHOIIEHNE
oOmiecTBa K XUMHUU.: XeMOPUIUs U XeMo(poOus.

Mertons u3ydenust xumuu. Habmrogenne. JxcniepumeHT. MoaenupoBanue. Mojaenu
MaTepuaibHble U 3HAKOBbIE UM CUMBOJIbHBIE.



I"a3b1. XKuakoctu. TBepasle BemecTa. B3anmuble epexoibl MEXAY arperaTHbIMH
COCTOSIHMSIMH BEIIIECTBA: BO3TOHKA (CyOJIMMaIus) U 1ecyoauManusi, KOHJACHC A U UCTIapEeHHE,
KpUCTAJIIIN3aLus U IUIaBJICHUE.

®duznyeckue sBiIeHUs. YuCThle BENeCTBA U CMECU. | OMOreHHBIE U I€TEPOrCHHBIE CMECH.
Cwmecwu razoobpasHsie, )xuakue, TBepsie. CriocoObl pa3aesieH s CMeceil: eperoHka min
JUCTUIIIALMS, OTCTauBaHKe, PUIbTPOBaHUE, KPUCTAJUIM3ALMS, BbIIApUBaHUe. Xpomarorpadus.
[TpumeHenue 3TuX crocoOoB B 1a00PATOPHOM MPAKTHKE, Ha MPOU3BOJACTBE U B OBITY.

XUMHYECKHUE 3IIEMEHTBI. ATOM U MOJIEKYJIbL. IIpocThie 1 cioXkHbIE BelecTBa. AJIOTPONIMS
Ha npuMepe Kuciiopoaa. OCHOBHbIE MOJOKEHUSI aTOMHO-MOJIEKYJIIPHOTO yueHus. MIoHBI.
BemniecTBa MONEKYJIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3HaKu (CUMBOJIbI) XUMUYECKUX 37eMeHTOB. MHpOopMaius, KOTOpYyIo HECYT 3HAKH
XUMUYECKHUX AJIEMEHTOB. DTUMOJIOTHS HA3BaHUI HEKOTOPBIX XUMUYECKUX 31eMeHTOB. [ICXD
J.1. MenneneeBa: KOpPOTKOIIEPUOAHBIN U JUIMHHOIIEPUOIHBIN BapuaHThl. [Ieprnoasl U rpymisl.
I'naBHas n no6o4Has noarpynnsl. OTHOCHUTENIbHAS aTOMHAs Macca.

Xummnuaeckue Gopmyibel. Maaekcsr u ko3 duumenTsr. OTHOCUTENbHAS MOJIEKYIISIpHAS
Mmacca. MaccoBas 0151 XMMUYECKOI'0 3JIeMeHTa B coeiuHeHnH. MHdopmarus, KoTopyro HecyT
XUMHUYECKHE (DOPMYIIBL.

BanentHocth. CTpyKTypHBIE (hOpMYIbl. XUMUYECKHUE 3JIEMEHTHI C IOCTOSHHON U
NEPEMEHHOI BaJICHTHOCTHI0. BeIBO (hopMyiibl coeiHeHus 10 BasieHTHOCTH. Onipenenenne
BAJIECHTHOCTH XMMHUYECKOI0 3JIeMeHTa 1o ¢opmyiie BemecTBa. CocTaBiieHHe Ha3BaHUI
COEIMHEHUH, COCTOSALINX U3 JBYX XMMUUYECKUX 3JIEMEHTOB, 110 BaJIECHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

Xumuueckue peakuuu. PeareHTel 1 IpoayKThl peakuud. [Ipu3Haky XMMUYECKUX peaKiuil.
VYcnoBus ux NpoTeKaHus U npekpanieHus. Peakuyun ropeHus. DK30TEpMUUYECKUE U
AHAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHMsI MAacChl BEIECTB. XMMHUYECKHE ypaBHEeHUA. COCTaBIeHNE XUMUUYECKUX
ypaBHeHu. THpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccugukaius XuMHUECKUX peaklyii 0 COCTaBy M YHCIY PEareHTOB U NPOAYKTOB. THIIBI
XUMHUYECKHX peakiuii. Peakuinu coenuHeHus, paznoxeHus, ooMeHa, 3amelenus. Karanuzaropsl
Y KaTaJus.

JdemoHcTpaumu.

o Komnexknumn marepualioB U U3AeIul U3 HUX.

e Mogenu, ucnoib3yeMble Ha ypoKkax (PU3HMKH, OUOJIOTUH U Teorpaduu.

e OObeMHBIE U HIAPOCTEPHKHEBBIE MOJIEIN HEKOTOPHIX XUMUYECKUX BEIIECTB.

e Mopenu KpUCTAJUIMUECKUX PEIIETOK.

e Cobupanue mpubopa JIsi MOTyUYECHUsI Ta30B U MPOBEPKA €ro Ha TePMETHYHOCTb.

o Bosronka cyxoro npja, oja uiam HaTaJIMHA.

e ArperaTHble€ COCTOSIHUS BOJIBI.

o Paznenenue IByX HECMENIMBAIOIIUXCSA KUIKOCTEN C TOMONIBIO ICIUTEIIHbHON
BOPOHKH.

e VYcraHoBKa Ul QUIBTPOBAHUS U €r0 padboTa.

e VYcraHOBKa AJis BbIIIApUBAHUS U €ro padboTa.

o Pa3zgenenue kpacsiero BemiecTa prromacrepa ¢ MOMOIIbI0 OyMaXKHOM
xpomarorpaduu.

e Mogenu auTOTPOITHBIX MOAU(MUKAIIUHN yIIIepoa U CephI.

« Tloprpers M.51. Bepuemnyca u JI.1. Menneneesa.

o Koportkonepuoanslii u anuHHONepruoaHbli BapuanTtsl [ICXD JI.M1. Menneneesa.

o KoHcTpynpoBaHue mapocTep>KHEBBIX MOAEIIEN.

e Amnnapar Kunna.

o Paznoxenue 6uxpomara aMMOHHMSL.



e BizaumojeilicTBue COIIHON KUCIOTHI C IUHKOM.
o Ilonydyenue ruppokcuaa Meau (2) u €ero pasioKeHUe Npy HarpeBaHUU.
JlaGopaTopHble ONBITHI.
1. O3HaKOMIIEHUE C KOJUICKIHEH J1a00paTOpHOM MOCY/IbI.
[TpoBepka mpubopa AJis MOTyuyeHUs Ta30B Ha TePMETUYHOCTb.
[TpuroTroBiaeHNE reTEPOreHHON CMECH OPOILKOB CEPHI U JKeJe3a U UX pa3/ieCHHE.
BzaumopeiicTBie pacTBOpOB XJIOpUAa HaTpUsl U HUTpaTa cepedpa.
[Tonyuenue rugpokcuia Meau (2) v ero B3auMOJEHCTBUE C CEPHOM KUCIOTOM.
B3aumozeiicTBue pacTBopa coabl ¢ KUCIOTOM.
ITpoBepka 3aKkOHa COXPAHEHUs MAcChl BELIECTB HA IPUMEPE B3aUMOAECUCTBUS
HIEJIOYN U KUCIIOTHI.
8. Paznoxenue nepokcua BoI0PO/Ia C HOMOIIBIO OKCHAa MapraHia (4).
9. 3aMelieHHe KeIe30M MEIU B METHOM KYyIIOpoce
IIpakTnuyeckue padoThl.
1. 3HaKOMCTBO € JJabopaTopHbIM 000pynoBanueM. [IpaBuia TeXHUKH 6€30MaCHOCTH MPU
pabote B kabuneTe xumMun. HekoTopsie BUIbI padoT.
2. OuucTKa NOBapEHHOM COJIH.

NouswnN

Tema 2. BaxkHeiimue npeacraBuTe/ M Heopranmieckux pemecrs. KojimuecTBeHHbIE
OTHOIIeHHusI B Xumuu. (18 yacoB)

CocraB Bo3ayxa. [Tonsitue 06 00beMHOI 10JIe KOMIIOHEHTA MPUPOTHON ra30BOM CMECH —
Bo3yxa. Pacuer o0bemMa KOMIIOHEHTA ra30BOM CMECH 110 €r0 00bEMHOM /10J1€ U HA00OpOT.

Kucnopon. O3omn. [Tonyuenue kucnopona. CoObupanue U pacro3HaBaHue KUCIOPOa.
XUMHYeCKHe CBOWCTBA KMCIOPO/1a: B3aUMO/EICTBHE ¢ MeTaJlJIaMH, HEMETaJJIaMU U CJIOKHBIMU
BeniectBamu. [Ipumenenue kucnoponaa. KpyroBopor kuciaopoja B Ipupo/ie.

Oxcunel. OOpazoBanue Ha3BaHU OKCHIOB 10 UX (popmyrnam. CocraBierue Gopmy
OKCHJOB 110 Ha3BaHUAM. [IpencTaBuTenn OKCHIO0B: BOJA, YIJIEKUCIIBIN ra3, HETalleHas U3BECTh.

Bognopon B npupojie. duznueckne u XUMUUYECKHE CBOMCTBA BOAOPO/A, €T0 MOIYYEHNUE U
IIPUMEHEHHE.

Kucnotsl, ux cocras u knaccudukarus. Maruburopst. Tabnuia pactBopumoctu. ComsiHas
Y CEpHAasl KUCJIOThI, UX CBOWCTBA U IPUMEHEHHE.

Conm, ux cocTaB U Ha3BaHUs. PacTBopuMOCTh coseit B Boae. [IpeacraBurenu comneit:
XJIOpUJ HaTpusl, KapOoHAT HaTpus, pocdar KaabLus.

[TocTostnuas ABoraapo. KonmruectBo Bemectsa. Monb. Monsipaast macca. KpaTHbie
€AMHMILIBI U3MEPEHUSI KOJIMYECTBA BEIIECTBA — MIJIJIMMOJIb M KWJIOMOJIb, MWJUIMMOJISIPHAS U
KUJIOMOJISIpHAsi MacChl BELIECTB.

PacyeTs! ¢ HcrosIb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASI Maccay,
«TMOCTOSTHHAs ABOTAIPO».

3akoH ABorajipo. MosnsipHblil 00beM razoo6pa3Hbix BeniecTB. OTHOCHTENbHAS TNIOTHOCTD
OJIHOTO Ta3a Mo IPyroMy.

. KpaTHble e1MHUIIBI U3MEPEHNUS KOIMYECTBA BEIIECTBA —MUIIJIUMOJISIPHBIN 1
KUJIOMOJISIPHBIN 00bEMBI ra30B.

PacueTsl ¢ ncosb30BaHUEM MTOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIpHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO ABOTaIpo».

I'uapocdepa. KpyroBopoT Boab! B npupojie. Puznueckrue 1 XUMHUYECKHE CBOMCTBA BOJIBI:
B3alMOJICCTBUE C OKCUIAMHU.

OcHoBanusl, ux coctaB. PacTBOpMMOCTh OCHOBaHUH B BoJie. MI3MeHeHne okpacku
WHJUKATOPOB B IIEJIOYHOM cpene. [IpeacraBureny menoden: TMIpOKCUAbI HATPUs, Kaausi U
KaJbIHUS.

PactBoputens u pactBopenHoe BemectBo. PactBopel. PactBopenue. ['mapatel. Maccoas
JI0JIs1 PACTBOPEHHOT'O BEIIECTBA. PacyeThl, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHATUA»MACCOBAs
JIOJIsl PACTBOPEHHOTO BEIIECTBAY.



JdemMoHcTpanuu.
o IlonydyeHue KucIOpoaa pa3ioKEHUEM NIEpMaHraHaTa Kalus U NEPOKCHIA
BOZIOPOZA.
o CobupaHue METO/I0M BBHITECHEHHS BO3yXa U BOJIBL.
o Pacno3naBanue kucimoposa.
o T'openue maruus, xxenesa, yris cepsl u ¢pochopa B Kuciopoze.
o Komneknus okcunos.
o Ilonyuyenue, cobupanue, pacrozHaBaHHe BOJIOPOJA.
o [T'openue Bopopona.
e BsaumopnelicTBHe BOIOpOJa C OKCUIOM MEIH.
o Komneknus MuHEpanbHbIX KUCIIOT.
o IlpaBuio pa3daBiieHUsI CEPHOI KUCIIOTHI.
o Komreknus cosen.
o TalnMua pacTBOPUMOCTH OCHOBaHM, KUCIIOT U COJIEH B BOJE.
o Hexkoropslie MeTasuibl, HEMETAJUIbl U COEIMHEHUS KOJIMYECTBOM BellecTBa B 1
MOJIb.
o Kosmnexnus ocHoBaHUM.
JlaGopaTopHble ONBITHI.
10. [TomyTHEHNE U3BECTKOBOM BOJBI ITPU NIPOIYCKAHUU YIVIEKHCIIOTO rasa.
11. ITomydeHnue BoOpOaa B3aMMOIECHCTBUEM LIMHKA U COJISTHOW KUCIIOTHI.
12. Pacrio3zHaBaHu€ KUCIOT UHAUKATOPAMH.
13. MI3MeHeHnEe OKpPAaCKU MHIMKATOPOB B LIEJIOYHOU CpeIE.
14. O3HaKOMJIEHHE C IIpenapaTaMy JOMaIlHEN WINA HIKOJBHOM allTeyKu — pacTBOpaMu
IIEPOKCHUAa BOJOPO/IA, CHUPTOBOM HACTOMKH HOJa U HAIIATBIPHOIO CIIUPTA.
IIpakT4yeckune padoThl.
3. Ilony4yenue, coOupaHue U pacro3HaBaHUEe KUCIOPOa.
4. Ilonyuenue, coOMpaHue U paclo3HaBaHUE BOJOPOAA.
5. IIpuroroBieHue pacTBOPOB COJIEH C UX 3aJaHHOW MACCOBOM JOJIEH.

Tema 3. OcHOBHBIE KJIACChl HCOPTAHMYECKUX coeqrnHeHuii. (11 yacoB)

O06o01enue cBeeHni 00 OKCHaax, X KiaccuuKaluy, Ha3BaHusIX U cBorcTBax. CrocoObl
MOJIYYEHHUS] OKCUIOB.

OcHoBaHusl, UX KJaccu(ukaiys, Ha3BaHUS U CBOMCTBA. B3auMoeiicTBue ¢ KucmoTamu,
KHUCIIOTHBIMH OKCHUJIAMU U COJIAMHU. PaznoskeHne HepacTBOPUMBIX OCHOBaHUH. CiocoObI
MOJTYy4YEeHUS] OCHOBAHUM.

Kucnotsl, ux xnaccuduxanus u Ha3BaHus. OOIIMe XUMIUYECKHE CBONCTBA KUCIOT.
B3anmoneiicTBre KUCIOT ¢ METAJUIAMH. DIEKTPOXUMHUYECKUN PAJT HAMPSHKEHU METAJIOB.
B3aunmopeiicTBre KMCIIOT C OKCUAaMHU METaIoB. B3auMoaeiicTBue KUCIOT C OCHOBAaHUSMH —
peaxuus HeliTpanuzanuu. BzaumoneiictBue kucior ¢ comnsimu. [loydenne 6ecKUCIOpOAHBIX U
KHUCIIOPOJICOACPKAIINX KUCIIOT.

Conu, ux kiaccudukanms u cBoicTBa. B3anmoenicTere comeit ¢ MetaaiaMu, 0COOEHHOCTH
JTUX peakluil. BzaumoaencTeue coeu ¢ CosimMu.

['eneTndeckue psiipl MeTaIa 1 HeMeTasuta. [ eHeTudeckas CBsI3b MEXy KjaccaMu
HEOPTraHUYECKHUX BEIECTB.

JlabGopaTropHbie ONBITHI.

15. B3anmoieicTBrE OKCUIA KaJIbIUs C BOJIOM.

16. [loMyTHEHHE U3BECTKOBOM BOBI.

17. Peakuus HEUTpaIu3aLUum.

18. Ilomydenue ruapokcuaa Meau (2) U ero B3auMoICHCTBHE C KUCITOTOM.
19. Paznoxxenue ruipokcuaa Meau (2) npyu HarpeBaHUU.

20. BzaumonelcTBie KUCIOT C METAJUIaMHU.



21. B3anmMoaeCTBHE KUCIIOT C COJISIMH.

22. O3HaKOMJIEHHE C KOJIJIEKIIMEH comeil.

23. B3aumonetictBue cynbgara Meau (2) ¢ xKeIe30M.

24. BzaumoelcTBre Coeil C COJISIMHU.

25. I'eHeTnyecKas CBsA3b Ha IIPUMEPE COCAMHEHUN MEU.

IIpakTnyeckune padoThbl.

6. Perienue skcriepuMeHTalbHBIX 3a/1a4.

Tema 4. Ilepuoauyecknii 3akon u [lepuoanyeckasi cucreMa xXuMudeckux jiemenro JI.H.
MemnpesieeBa u cTpoeHne aroma. (8 4acoB)

EcTecTBeHHBIE CEMENCTBA XUMUYECKHUX JIEMEHTOB: IIEJIOYHbIE U IIEJIOYHO3EMENBHBIE
METAJIJIBI, TaJIOTE€HBI, UHEPTHBIC ra3bl. AM(OTEPHOCTh. AM(OTEPHBIE OKCHJIBI U THAPOKCHUIBI.
KomiuiekcHsie cou.

Otxpeitue .M. Menneneessim 113 u cozpanne um IICXD.

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUUYECKUX 3J1eMeHTOB. OCHOBHBIE CBEICHUS O
CTpOCHHUH aTOMOB. JloKa3aTellbcTBa CIIOKHOCTH CTpOoeHHs aToMOB. OnbITEl Pezepdopaa.
[1nanerapHas MoJieJIb CTPOECHHUS ATOMOB.

CocraB aTOMHBIX s/Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3anmMocBs3b
MOHATUHN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHASL AaTOMHAsI Macca.

Mukpomup. DIEKTPOHBL. CTPOSHUE FJIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX 3JIEMEHTOB

NoNe 1-20. [TonsiTuE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. ®usnueckuii cmbica cuMBoiauKky [lepuoanueckoit cucrembl. CoBpeMeHHast
dbopmynupoBka [13. FI3MeHeHus: CBOMCTB 371€MEHTOB B IIEPUOAAX U IPYIIaxX, Kak QyHKIHS
CTPOCHHUSI DJIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTajlla U 3JIEMEHTa-HeMeTasula 1o ux nojoxenuto B [ICXD
J.N. Menneneena.

JdeMoHcTpanmnm.

e Paznuunsie popmsr Tabmui I1C.

e Mopenuposanue nocrpoenus I1C JI,1. Menneneesa.
e Mojenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

e Mopuenu aToMOB 31eMeHTOB | — 3 mepuoaoB.

JlaGopaTopHble ONBITHI.

26. [Tonyuenue am(poTepHOT0 THAPOKCUA U UCCIIEIOBAaHUE €T0 CBOMCTB.

Tema 5. Xumudeckas cBsi3b. OKHCINTENIbHO-BOCCTAHOBUTEIbHBIE peakuun. (10 yacos)

Honnast xumuueckast cBsi3b. MloHbI, 00pa3oBaHHbIE aTOMAMH METAJIJIOB U HEMETAJLJIOB.
Cxembl 00pa30BaHMs MOHHOM CBSA3M U1l OMHAPHBIX coenHeHn. MloHHbIe KpUcTaIMyecKue
pemeTku u pu3ndecKre CBOMCTBA BEIIECTB C 3TUM TUIIOM pemieTku. [lorstue o popmynbpHOU
€JIMHULIE BEIECTBA.

KoBanentHas xummuueckast CBsi3b. JJIEKTPOHHBIE U CTPYKTYpHBbIE hopMyiibl. KoBaneHTHas
HenoJsipHast cBsA3b. CxeMbl 00pa30BaHMs KOBAJIEHTHOMN CBSI3U JUIsl OMHAPHBIX COCTUHEHUH.
MouekysspHbIE U ATOMHBIE KPUCTAJUINYECKHE PEIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM
PELIETOK.

DIIEKTPOOTPULIATEIBLHOCTh. P antekTpooTprnarensHocTi. KoBaneHTHas nosspHas
XUMHYecKast CBsA3b. CxeMbl 00pa30BaHUsl KOBAIEHTHOM MOISAPHOMN CBSI3U JUIsl OMHAPHBIX
COeTMHEHUI. MONEKyISIpHbIE M ATOMHBIE KPUCTAIUIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C 3TUM
TUIIOM PEILETOK.

Merammueckass XUMUYECKas CBA3b U METAJUINYECKask KpUCTaJuIn4Yeckas penietka. CBoiicTBa
BEILECTB C TUM THUIIOM peleToK. EnrnHas npupoaa XUMHYECKUX CBS3EH.

Crenenb okucnenusi. CpaBHEHUE CTEIIEHEN OKHCIICHUS U BAJICHTHOCTH. [IpaBuiia pacuera
CTETIEHU OKUCIICHUS 10 POpPMYyJIaM XUMUYECKUX COCTUHEHUN.

OKHMCIUTENTBHO-BOCCTAHOBUTENbHBIE peaknu. OnpeeneHre CTeNeHe OKUCICHUS s
3JIEMEHTOB, 00pa3yOIINX BEIIECTBA Pa3HBIX KJIAcCOB. Peakiuy HOHHOTo oOMeHa U



OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBIeHUE YPABHEHUI OKUCIUTENbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OaiaHca.
JemMoHCTpaumu.
e Buneodbparmentsl u cnaiiapl «MloHHasE XUMHYECKas CBS3hY.
o Koieknus BemecTB ¢ HOHHOM CBA3BIO.
e Mojenu HOHHBIX KPUCTAIIIMYECKUX PEIIETOK.
o Buneodpparments! u cnaiinpl «KoBaeHTHas XUMUYECKask CBS3bY.
o Komieknus BeecTs MOJIEKYJISIPHOTO U aTOMHOTO CTpoeHus. Mozenu
MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAJUTMYECKUX PEIIECTOK.
e Cnaiignsl «MeTamanyecKkass XUMAYECKas! CBSI3bY.
o Komneknus «MeTallIbl U CILIaBbI»
e BsanmosaeiicTBHe IIUHKA C CEPHOM M COJISTHOM KUCJIOTOM, XJIOPUIOM MEJIU.

9 knacc
(66 uacos, 2 uaca ¢ neoenro)

Tema 1. O0masi XapakTepUCTHKA XMMHYECKHX 3J1€eMEHTOB U XuMuieckux peaxkuuii (10 u)
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumuueckux iemeHToB [l. 1. Menneneesa
B CBETE YUCHMS O CTPOCHUM aTOMa, X 3HA4YCHUE.

XapakTepucTUKa JJIEMEHTa II0 €ro IOJOKEHHIO B Ilepmonnueckod cUCTEME XHUMHYECKHX
snemenToB /1. 1. MenneneeBa. CBoiicTBa OKCHUJIOB, KUCIIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU
AIEKTPOJIUTUYECKON AUCCOLHUALMY U OKUCICHUS-BOCCTAHOBIICHUS.

I'eHeTnyeckue pszapl MeTalla M HEMeTalla. XapaKTepUCTHKAa XMMHMUYECKOTO JJIEMEHTa II0
KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEIMHEHUH.

[Tonsatne o0 mepexoAHbIX 3eMeHTax. AMQOoTepHOCTh. ['eHeTHyeckuil psa  MepexoHOro
areMeHTa. AMQOTEpHbIE OKCUJIBI U THAPOKCHUBI.

XrMHYecKasi opraHu3anus Npupoabl. XuMu4eckue peakunu. CKOpoCTb XUMUYECKOW PEaKIIHU.
KaranusaTops! u kaTanms.

JlabopaTopusbie onbiThl 1. [Tomyuenue rugpokcuja IMHKA M UCCIENOBAHUE €TO CBOWCTB. 2.
MopenupoBanne mnoctpoeHuss llepuogudeckol CHCTEMBI XMMHYECKMX 3JIeMEHTOB [l
N.Menneneea. 3. 3aMmenieHue xene3oM Meau B pactBope cyibdarta meau (II). 4. 3aBucumoctsb
CKOPOCTH XMMHMYECKOM pEAaKUUH OT MPUPOJBl PpPEarupyrolux BEUIECTB Ha IpUMeEpe
B3aMMOJEMCTBHS KHCIOT C MeTajlaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKON peakluu OT
KOHIICHTpAllUM pEarupyrollux BEIIECTB HAa NPUMEPE B3aUMOJCHCTBHUS LMHKA C COJITHOU
KHCJIOTOM pa3iIM4HON KOHLEHTpanMH. 6. 3aBHCHUMOCTb CKOPOCTH XHMMHUYECKOM pEakuuu OT
IIJIOIIAY CONPUKOCHOBEHHUSI PEarupyroluX BelmecTB. 7. MOAEINpPOBAHNE «KUITALLIETO CIOA». 8.
3aBUCHUMOCTb CKOPOCTH XHMHYECKOM pEaKkIHMU OT TEMIIEpaTypbl PEarupyroluxX BEIIECTB Ha
npuMmepe B3aumopelctBus okcuga menu (II) ¢ pactBopoM cepHOM KHCIOTHI pa3IuYHON
Temneparypbl. 9. PasnokeHue mepokcuia BOJOpoJa ¢ NoMouibro okcuzaa Mapranua (IV) u
karanasel. 10. OGHapykeHue KaTajga3bl B HEKOTOPBIX MUILIEBIX MpoaykTax. 11. arubuposanue
B3aMMOJENCTBHS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 2. Metanbi(16 u)

[Tonoxxenne meramnoB B [lepuoanueckoit cucteMe xumuueckux anemeHToB . 1. Menpaeneena.
Merannuyeckas KpUCTAIUIMUECKas pelieTka W MeTaTMdecKas XUMHYecKas cBsi3b. OOImue
¢dbuszndeckue cBoricTBa MeTayuioB. CIUtaBbel, MX CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBHTEIIEH, & TAK)KE B CBETE UX IMOJIOKEHUS B DJIEKTPOXUMHYECKOM Py
HanpsHKEHUH METAJIOB.

Koppo3ust meramioB u cmocoObl 60prObI ¢ Heil. Meramisl B mpupojae. OOmue crnocodbl ux
MOJIyYEHUSI.



Obwas xapakmepucmuka wenounvix memannos. Metainsl B mpupoge. OO0mue cmocoObl ux
nonyuenusi. Ctpoenne atomoB. lllenounbie MeTamibl — MNpoOCThIE BeliecTBa. BaxkHeiimne
COCTMHEHUS IIEIOYHBIX METAUIOB —OKCHUBI, THAPOKCHIBI W COMH (XJIOPHIBI, KapOOHATHI,
Cynbdarbl, HUTPAThI), WX CBOWCTBA W TPUMEHCHHWE B HApOJHOM Xxo3siicTBe. KanmiiHbie

ya00peHusl.

Obwas xapakmepucmuka 371emMeHmos 2iaeHou nooepynnol Il epynnel. CTpoOeHHUE aTOMOB.
[[lenouno3emenbHbIE  METAUIBI —  TPOCThIE  BellecTBA.  BaxHelnue  coequHEHUs
HIEJIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOPUIbI, KapOOHATHI,

HUTPATHI, cyabQaTsl, pocdaTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.
Anmomunuti. CtpoeHe artoma, (uU3MYEeCKHMe M XHMHYECKHE CBOMCTBA IPOCTOTO BEIIECTBA.
CoenuHeHNs AIIOMUHUS — OKCHJI M THIPOKCH, NX aM(oTepHBIi Xapakrep. Baxuneiimue conun
amomunus. [IpuMeHeHne aJlOMUHUS U €r0 COSAMHEHUH.

Kenezo.Ctpoenne artoma, (uU3MYECKHE UM XHUMHYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
['enetnueckue psabl Fe?* u Fed'. Bakueilmmne comu jkeie3a. 3HAUCHHE jKelie3a W €ero
COEOMHEHUN ISl IPUPOJIbI U HAPOJIHOTO XO35KCTBA.

JemoncTpanuu. O0pa3upl METOYHBIX U IIEJI0YHO3EMENbHBIX MeTauioB. OOpasibl CIUIaBOB.
BzaumopeiictBue HaTpus, JIUTHS U Kaiblus ¢ BOAOM. B3aumopaeicTBue HATpusi U MardHus C
KHciIopoioM. BzaumoneiictBue MetaiioB ¢ HemetauiaMu. [lomyuenue ruapokcuos sxenesa (I1)
u (II).

JlaGopaTtopuble onbIThl 12. B3auMmopeiicTBue pacTBOPOB KHUCJIOT M COJIeM ¢ meTrauiamu. 13.
O3nakomieHue ¢ pyaamu skenesza. 14. OkpammBaHue MJIaMEHU COJISIMU IIEJIOYHBIX METAJUIOB.
15. Ilonyuenue ruapoKcHIa KaabIusl U UCClieoBaHue ero cBOMCTB. 16. [lomyuenue rugpokcuaa
AIIOMHUHUS U HCCIIeI0BaHuE ero cBoicTB. 17. B3aumopeiicTBue xenes3a ¢ CoJIIHON KUciaoTou. 18.
[Toryuenue rugpokcuos xenesa (1) u (III) u uzyuenne ux cBONCTB.

Tema 3. [Ipaktukym 1. CBoiicTBa MeTAJUIOB M UX COeMHEHUI (2 1)

1. OcyiiecTBieHre LENOYKH XUMHUYECKUX MpeBpamieHuidl. 2. IlomydyeHue wu cBoiicTBa
COeIMHEHUN MeTaluioB. 3. PelieHue SKCIEpUMEHTANBHBIX 3aJad Ha paclo3HaBaHUE U
MOJIy4eHUE COCIMHEHMM MeTauioB. [Ipm IByX4acoBOM IUTAHMPOBAHMM IIPOBOAMTCS TOJIBKO
npakTuyeckas pabora 1 u 3.

Tema 3. Hemeraminl (25 4)

OOmiass xapakTepuCTUKa HEMETAJUIOB: MoJyiokeHue B Ilepuoauueckoil cuctemMe XMMHUYECKHUX
snemeHToB /[. U.MenaeneeBa, 0COOEHHOCTH CTPOEHHsI aTOMOB, AJIEKTpooTpHLaTenbHOCTh (D0)
KaK Mepa «HeMeTaIITMYHOCTHY, pal D0. Kpucramiueckoe CTpoeHHE HEMETAIJIOB — IMPOCTHIX
BeniecTB. Asutorponus. Pusmdyeckue CBOWCTBa HeMeTalioB. OTHOCUTENBHOCTb IOHATUI
«METAJII» U «HEMETAJLI.

Booopoo. Tlonoxenue Bogopoaa B Ilepuonmueckoil cucreme xumuyeckux snemeHtoB /J[. U.
MenneneeBa. CTpoeHue atoma U MOJIEKYJbl. PU3NUECKME U XMMHYECKHE CBOWMCTBA BOJOPOJA,
€ro MoJIy4YeHue U IpUMEHEHHE.

Booa. Ctpoenne monexkynbl. Bomopoanas xumudeckass cBsizb. DU3HMYECKHE CBOWCTBA BOJIBI.
AHoManuu cBoicTB Boabl. ['mapodunbubie u runpodoOHbIe BelecTBa. XUMUYECKHE CBOICTBA
Boabl. Kpyrosopor Boasl B mpuponae. Bomooumctka. Aspamusi Boabl. BwITOBBIE (UIBTPHI.
MunepanbHble BoJbI. JJUCTUIIMPOBAaHHAS BOJIA, €€ TIOJYY€HHE U IPUMEHEHHUE.

Obwas xapaxmepucmuxa eanocenos CTpoeHue aTtoMoB. IIpocTeie BelecTBa U OCHOBHBIC
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBemeHus o xiyope, Opome, ¢rope u Honue.
IIpuMeHeHne TaJIoreHOB U UX COCAMHEHUHN B HAPOJHOM XO3SIICTBE.

Cepa .CtpoeHue atoma, aJlJIOTPOIHUS, CBOICTBa M NpUMEHEHHEe poMOuueckoil cepbl. OKCHUIBI
cepol (IV) u (VI), ux nomyuyenue, cBoiictBa u mpuMeHeHue. CepHas KHCIOTa U €€ COJNH, UX
IIPUMEHEHNE B HAPOJHOM X03s1cTBe. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

Asom. CTpoeHHE aTOMa M MOJIEKYJbl, CBOMCTBA IIPOCTOrO BELIECTBA. AMMMHAK, CTPOEHUE,
CBOICTBA, MOJy4YeHHE U MpuMeHeHue. Coll aMMOHUS, UX CBOMCTBA M MpUMeHEeHHEe. OKCHUIbI



azora (II) u (IV). A3otHas kuciora, ee CBOICTBa M NpuMeHeHUEe. HUTpaTtbl U HUTPUTHI,
npo0JieMa UX COJEPIKaHMsI B CEIbCKOXO3SMCTBEHHON TPOYKIIUU. A30THBIE YIOOpEHUS.

@ocgop .CtpoeHue artoma, ajUIOTPONHMsA, CBOWCTBAa Oegoro u KpacHoro ¢ocdopa, ux
npumeHnenue. OcHOBHbIE coeauHeHus: okcua ¢ocdopa (V) u oprodocdopHas Kuciaora,
docdarer. DochopHbie YAOOpEHUS.

Yenepoo. Ctpoenuwe aroma, ajuIOTPONHs, CBOWCTBAa Moaudukanuii, npuMmeHeHUe. OKCHIBI
yraepoxa (II) u (IV), ux cpoiictBa u npumeHenune. KapOoHATHI: KaJBLUT, COJAA, MOTAI, HX
3HaYEHHE B MPUPOJIEC U KUZHU YETIOBEKA.

Kpemnuii. Ctpoenue atoma, KpUCTANIMYECKUN KPEMHUM, €ro CBOMCTBA U npuMeHeHue. OKcu
kpemuus (IV), ero npuponnbsie pazHoBUIHOCTH. CHUIMKATHI. 3HaUYE€HUE COSAMHEHUN KPEMHHUsS B
JKUBOU U HEXUBOY nipupoae. [IoHATHE 0 CUIMKAaTHON IIPOMBIIIEHHOCTH.

JemoncTpanuu. OOpasipl rajloréHOB — MPOCTHIX BelecTB. B3anMopelicTBUe TajJoreHoB ¢
HATpUEeM, C AITIOMHHHEM. BBITECHEHHE XJIOpOM Opoma MM HOJa M3 PAacCTBOPOB HX COJEH.
BsaumopeiictBue ceppl ¢ MeTaJulaMH, BOJOpPOJOM U  KHCIOpoAoM. BsaumoneicTBue
KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTHI ¢ Mebto. [lornoienue yriem pacTBOPEHHBIX BEIIECTB
win ra3oB. BoccraHoBnenne menu u3 ee okcunaa yrieM. OOpasibl NPUPOIHBIX COEIUHEHUN
XJiopa, cepsl, pochopa, yriepoaa, kpemaus. OOpa3ipl BaXHEWIINX Ui HAPOJHOTO XO3s5iCTBa
cynbs(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3lbl CTEKIIA, KEPAMHUKH, LIEMEHTA.
Jladoparopubie onbIThbl. 19. Ilonyuenue u pacnosnaBanue Bojopoaa. 20. HccrmenoBanue
MOBEPXHOCTHOTO HaTshKeHHUsT Bojabl. 21. PacTBopeHue mnepMaHraHata Kaius WIH MEIHOTO
Kynopoca B Boje. 22. I'mmparanus obGe3BoxxeHHoro cynbdpara menu (II). 23. UsroroBnenue
rurncoBoro otnedatka. 24. O3HakOMIIeHHE C KOJUIGKIMEH OBITOBBIX (MIBTPOB. 25.
O3HakoMJIEHHE C COCTaBOM MHHEpajibHOM BOJbI. 26. KauecTBeHHas peakuus Ha TalOTCHH]I-
nonbl. 27. Ilomydenue u pacmno3HaBaHue kuciopoga. 28. ['opeHue cepbl Ha BO3AyXe U B
kuciopoje. 29. CpoiicTBa pazbaBieHHOl cepHO KucaoThl. 30. M3yuenne cBoiicTB ammuaka. 31.
Pacno3naBanue conelr ammonus. 32. CBoiicTBa pa30aBiICHHONW a30THOM KHCIOTHL. 33.
B3anmopeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Meawto. 34. T'openne docdopa Ha
BO3ayxe U B kuciopojne. 35. PacnosnaBanue ¢ocdaron. 36. ['openue yrias B kucioponae. 37.
[Tonyuenue yrojapbHOW KHUCIOTBI W u3ydeHue ee cBoiictB. 38. Ilepexon kapOoHaToB B
ruapokapOonarel. 39. Paznoxenue ruapokapbonata Hatpus. 40. IlomyueHue KpemHEBOH
KHCJIOTBI M U3yYEHUE €€ CBOMCTB.

Tema 5. IlpakTuxkym 2. CBoiicTBa coeIMHEHU HeMeTAILIOB (44)

1. Pemenne skcnepuMeHTanbHbIX 3agad no Teme «lloarpynma ramoreHoB». 2. Pemenue
OKCIIEpUMEHTANIbHBIX  3amad 1o  Tteme  «llogrpymma  kuciopoma». 3.  Pemenue
DKCIEPUMEHTAIbHBIX 3a1ad 1o teMe «lloarpymnma asora». 4. PemieHue skcneprMMeEHTaIbHBIX
3aaa4 o Teme «lloarpymnma yraeponay. 5. [lonyuenue, cobupanue u pacro3HaBanue ra3os. [1pu
JIByX4acCOBOM IJITAHUPOBAHUU MPOBOAITCS TOJIBKO MpakTHYeckue padbotsl 2, 3,4 u 5.

Tema 6. O0001eHHe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM IIKO0JbI (9 1)

Ilepnonnueckuit 3akoH u Ilepnognyeckas cucrema xumuyeckux anemeHToB /. 1. Menneneesa
B CBETE YYEHUS O CTPOEHMM aTOMa, MX 3HauyeHHe. Buabl XMMHUYECKON CBSI3UM W THIBI
KPUCTAJUIMYECKUX PEHIETOK. B3aMMOCBs3b CTPOEHUS U CBOMCTB BEIIECTB. XUMUYECKHAE PEAKIINH.
Knaccugukanus XUMUYECKHX peakiuid Mo pa3nuyHbIM Mpu3HakaM. CKOpOCTh XUMHYECKUX
peaxnuii. Kinaccuduxamus u cBoiicTBa HeOpraHMUECKUX BellecTB. [ eHeTuueckue psiabl MeTalia,
HEMETa/lla ¥ IEPEXOIHOT0 MeTaslIa.



TemaTH4yeckoe MUIAHNPOBaHUE YPOKOB XMMHHU B 8 Ki1acce

Ne HaumenoBanue paznena Bcero yacos B TtoMm uncne B Tom
pasne KOHTp. pal. | Ywucie mpax.
na paod.
1. HauanbHble TOHSATHA U 3aKOHBI XUMUHU 21 1 2
2. Baxneiive npencraButenu 18 1 3
HEOPTraHWYECKHUX BEIECTB.
KomnnyecTBeHHBIE OTHOILIIEHHUS B XUMUH
3. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1
COCIMHEHHNH
4, [Tepunoanueckuii 3aKoH U 8
[Tepuoanyeckas cuCTeMa XUMHUYCSCKUX
anemeHToB J[.11. MenneneeBa u
CTPOEHHE aToMa
5. Xumnueckas cBI3b. OKUCIUTEIHLHO- 10 1
BOCCTaHOBUTENbHBIE PEAKIIUU
Hroro 68 4 6
TemaTuveckoe NJIAHUPOBAHUE YPOKOB XUMHUU B 9 Ki1acce
No Haumenosanue paznena Bcero gacos B ToMm uncne B Tom
pasne KOHTp. pal. | 4HCIE MpaK.
aa paod.
1. OO0mass XxapakTepUCTHKa XHWMHYECKHX 10
DIIEMEHTOB M XUMHUYECKHX PEaKIIii
2. Merasisl 16 1
3. ITpakTukym Nel «CBoiicTBa METaIOB U 2 2
UX COeINHEHUI
4, HemeTamnsl 25 1
S. [TpakTrKyMm Ne2 «CBolicTBa 4 4

CO@}II/IHGHI/II\/'I HEMCTAJIIIOB»




O06o0menre 3HaHUN IO XUMHH 32 KypC 9
OCHOBHOM IIKOJIBI

Hroro 66 2 6
COJIACOBAHO COI''TACOBAHO
HpOTOKOH 3accaaHusA METOOAUYECKOT'O 3aMeCTI/ITeHB JUPEKTOpA O VYBP
00BbEIMHEHUS yuuTeNnen /IleBnos F0.1./

€CTECTBEHHO-MAaTEMATUYECKOT'0 nozmHch ®.1.0.

mukia MOY «TonMaueBckas 20 rogma
cpennsis mkona» Ne 1
oT 20 roma
/JleontheBa H.M./

noAnuch pykosoaurenst MO d.1.0.



