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Ilnanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa, Kypca

JInuHOCTHBIE, MeTanpe/IMeTHBIE U MPeIMEeTHbIE Pe3yJIbTaThI
OCBOEHHS CO/IePKAHUS Kypca XUMUH
W3yuenne XMMUU TIO0 JAHHOH MpOTrpamMMe CIIOCOOCTBYET (POPMHPOBAHUIO Y YYAIIHXCS
JIMYHOCTHBIX, MEeTANpPeJAMETHbIX, NMPEeIMETHBIX Pe3yJbTATOB OOYYCHHS, COOTBETCTBYIOIIMX
TpeboBaHusiM DeneparbHOr0 TOCYJApCTBEHHOTO 00pa30BaTELHOTO CTaHAapTa OCHOBHOTO
o011ero 06pa3oBaHus.

JIM4HOCTHBIE pe3y/IbTaThl:

JIMYHOCTHBIE PpE3yNbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO oOwIero o0pa3oBaHus
JOCTUTAIOTCS B X0/1¢ 0O0yUYCHHsI XUMHUH B €IUHCTBE YU4E€OHON M BOCHHTATEILHOW JEATETHLHOCTH
OpraHu3anuu B COOTBETCTBUU C TPAJULMOHHBIMM POCCHUMCKMMHU COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, HPUHSATHIMH B OOIIECTBE NpaBWIAMH H HOPMaMH
HOBEJCHUS U CHOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS, CaMOPAa3BUTUS M  COLMAIM3ALUU
o0yJaroumxcs.

JIMuHOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:

Ilampuomuueckozo éocnumanus

® [[CHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY, MCTOPHYECKOMY U
Hay4YHOMY HaclleIUI0, IOHUMaHMsI 3HAYCHUsI XUMUYECKON HayKU B XKM3HH COBPEMEHHOI'O
o0miecTBa, CIIOCOOHOCTH BJIANEeTh JIOCTOBEPHOW HMH(OpPMAIME O IepenoBhIX
JOCTHDKEHUSIX U OTKPBITHSX MHUPOBOH M OTEUECTBEHHOM XMMMHM, 3aMHTEPECOBAHHOCTU B
HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa 1 OOIIECTBA;

I'pasicoanckozo éocnumanus

® [IPEICTAaBICHHUS O COIMAIBHBIX HOpPMax M MpPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHHUKATHBHOH KOMITETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, yueOHO-
UCCIIEIOBATENLCKOM, TBOPUYECKOM U JPYIMX BHAAX JIEATEILHOCTH,; TOTOBHOCTH K
pa3HoOOpa3HOM  COBMECTHOM  JEATENIbHOCTM  IPU  BBINOJIHEHUH  Y4YEOHBIX,
MO3HABATEJIbHBIX 3a/1a4, BBIIOJHEHUH XUMHUYECKUX HKCIEPUMEHTOB, CO3JaHUN YUEOHBIX
NPOEKTOB, CTPEMJICHHS K B3aMMONOHMMAHHMIO M B3aUMOIIOMOINM B TIPOIECCE ITOU
y4eOHOI NesATeIbHOCTH; TOTOBHOCTU OLIEHMBATh CBOE IOBEAECHUE U TOCTYIKH CBOHUX
TOBApHUINEH C TO3WIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHWS
HOCJEICTBHM MOCTYIIKOB;

Ilennocmu nayuno2o no3nanus

® MHUPOBO33PEHYECKMX MpPEJACTaBIEHUH O BelleCTBE M XHUMHYECKOW  peakiud,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKU M COCTABJISIIOIIUX OCHOBY
JUIL TIOHMMAaHUSI CYINTHOCTH HAyYHOW KapTHHBI MHUpA; TMPEICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AaUMOCBS3AX YellOBeKa ¢ MPUPOJHON CpeaoH, o
POJIM XMMHH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

® [I03HABATEIbHBIX MOTHBOB, HAllPAaBJICHHBIX HA MOJYYE€HHE HOBBIX 3HAHMHA MO XUMHH,
HEOOXOIUMBIX JUIs 00BSICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBICHUH;

® [03HaBATENbHOHN, NH()OPMAIIMOHHON M YNTATEIHCKOW KYIBTYPHI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM  paboThl C y4yeOHBIMH TEKCTaMM, CIPAaBOYHOM JIUTEPATYpOil,
JOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

e wuyHTepeca K OOyYeHHIO W TTO3HAHUIO, JIFOO03HATEIFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW M HCCIEN0BATEIbCKONW JAEATENbHOCTH, K OCO3HAHHOMY
BHIOOPY HAIPABICHHOCTH M YPOBHS 00YyUEHUS B TaJIbHEHIIIEM;

Dopmuposanusn Kyabmypwl 300p06bs

® OCO3HaHMS LIEHHOCTH MHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37J0pPOBBIO,
YCTQHOBKM Ha 3/10pOBBIN 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUN U HENPHUATHUS BPEIHBIX
npuBblueK  (YMOTpeOJIEHUS  aJKOrojisi, HApPKOTHKOB, KYypeHHs), HE0OXOIUMOCTH
coOmoieHns paBuil 0€30MaCHOCTH TIPH OOpAIIEHWH C XMMHYECKHMMH BEIIECTBAMHU B
OBITY U peasbHOM JKU3HU;

Tpyooeozo éocnumanus



® pHTepeca K MPaKTUYECKOMY U3yUeHHIO Mpodeccuil 1 Tpyaa pa3aIuyHOro poja, yBaKEHUE
K TPyALy W pe3ysIbTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCIIE Ha OCHOBE ITPUMCHEHHUS
IPEIMETHBIX 3HAaHUM IO XMMHH, OCO3HAHHOI'O BbIOOpa WHIMBUIYAJIBHOM TPAEKTOPHUH
IPOJOJDKEHUs 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMUH,
OOIIECTBEHHBIX ~ MHTEPECOB W  MOTpeOHOCTEH;  ycmemHoW npodecCHOHATbHON
JESITEIbHOCTY W Ppa3BUTHSL HEOOXOAMMBIX YMEHMH; TI'OTOBHOCTh aJlallTUPOBATHCS B
npodeccuoHaIbHOM cpere;

IKonozuuecKkozo 6ocnumanu

® DKOJIOTUYECKU IIeJIeCOO0pa3HOT0 OTHOIIEHHUS K MPUPOAE KaK HCTOYHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHWS, MOHMMAHHUS HEHHOCTH 30POBOTO M 0E30MacHOTO
o0pa3a JKM3HM, OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 3[0POBBIO, OCO3HAaHUS IICHHOCTH COOJIIOJICHHS TpaBMil 0e30MacHOro
HIOBEJICHUS NTPH paboTe C BELIECTBAMU, a TAKXKE B CUTYalUsIX, YIPOXKAIOIINX 30POBBIO U
JKU3HU JTIOICH;

e CcHocoOHOCTH MPHUMEHATh 3HAHUSA, MOJydyaeMble IPU H3YYEHUH XUMHH, IS PELICHMS
3a]a4, CBSI3aHHBIX C OKPY)KAIOIIEH NPUPOJHOW CpENOW, TMOBBIIIEHUS YPOBHSA
JKOJIOTUYECKOH KYJIBTYPHI,

® 0CO3HaHMs TIJ00AJIBHOIO XapakTepa SKOJIOTMYECKUX NpoOjaeM M MyTed MX pelIeHHs
IIOCPEACTBOM METOJIOB XUMUU;

® DKOJIOTMYECKOTO MBIIUICHNs, YMEHHS pPYKOBOACTBOBAaTbCA KM B II03HABATEIBHOM,
KOMMYHUKAaTUBHON M COLIMAJIBHOM IIPAKTHUKE.

MertanpeameTHble pe3yJbTaThl:

e OBIIAJICHHE HaBBIKAMU CaMOCTOSITEIbHOTO MPUOOPETEHHs] HOBBIX 3HAHUH, OpraHU3aluu
yueOHOI NesTeNIbHOCTH, TOUCKA CPEICTB €€ OCYIIECTBICHUS;

® yMEHHUE IJIAHUPOBATh IyTH JOCTHKEHHS Lie€Je Ha OCHOBE CaMOCTOSITEIbHOTO aHajIu3a
YCIIOBUH M CPEJCTB UX JOCTHXKEHHs, BBIICNATh aJbTEPHATUBHBIE CIIOCOOBI TIOCTUKEHUS 1IEJU U
BBIOMpaTh HamOoisiee 3(PGEKTUBHBIN CIIOCO0, OCYIIECTBIATh MO3HABATEIbHYIO pedIESKCHIO B
OTHOILIEHUU JACUCTBUI 10 pelIeHHI0 YUeOHbIX U TI03HABATENbHBIX 3a/1a4;

e yMEHUE IIOHMMaThb Mpo0JIeMy, CTaBUTh BOIPOCHI, BBIIBUraTh THUIIOTE3Yy, JaBaTh
onpezeNeHuss TOHATHUAM, KJIacCUQHUIMPOBaTh, CTPYKTYPHUpPOBaTh MaTepual, IPOBOAUTH
HKCHEPUMEHTBI, apryMEHTHPOBAaTh COOCTBEHHYIO MO3MILHMIO, (OPMYIHPOBATh BBIBOABI H
3aKJIIOYEHUS;

® YMEHUE COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLLECTBIISTH
KOHTPOJIb CBOEH JEATENIbHOCTH B MPOLIECCe JOCTUKEHUs pe3yibTaTa, ONpeessiTh CHOCOOBI
JeHCTBUI B paMKax MPeIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JAECUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYallnEeN;

e (GopMUPOBAHNE U PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIb30BAHUSI HHCTPYMEHTOB
U TEXHUYECKHUX CpEICTB HH(POPMAIMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB M IMPOTrPAMMHOIO
obOecrieueHHs) KaK  HHCTPYMEHTAIbHOW  OCHOBBI  Pa3BUTHS ~ KOMMYHHKATHUBHBIX U
MO3HABATEJIbHBIX YHUBEPCATIbHBIX YUEOHBIX JAeHCTBHIA;

® yMEHHE CO3/aBaTh, IPUMEHATH U MPe0oOPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIETH M CXEMBI
JUTS pEIICHUs YUeOHBIX M MO3HABATEIbHBIX 33/1a4;

e yMEHHE U3BJIEKaThb HMH(OpPMAIMIO U3 pa3IMYHBIX HCTOYHUKOB (BKIIOYas CpeACTBa
MaccoBOM HWH(OpMaNUK, KOMMAKT-TUCKH Y4eOHOTO Ha3HadeHWs, pecypchl WMHTepHeTa),
CBOOO/THO IMOJIB30BAThCS CIIPABOYHOM JTUTEPATYpPOil, B TOM YHCIIE M HA AIEKTPOHHBIX HOCUTENSX,
c00JTII01aTh HOPMBI HHPOPMAITMOHHON U30MPATEIHPHOCTH, YTHKH;

® yMEHHE Ha MPAKTHKE MOJIb30BaThCS OCHOBHBIMU JIOTUYECKUMH MPUEMAMHU, METOJIAMU
HAOIIOIEHUS, MOJICIIUPOBAHUS, OOBSICHEHUS, PEIICHUS TPOOIeM, TPOTHO3UPOBAHUS H JIP.;

® yMEHUE OpPraHM30BaTh CBOIO JKU3Hb B COOTBETCTBHH C MPEICTABICHUSMU O 370POBOM
o0Opa3e JKM3HM, MpaBax U OOSM3AHHOCTSX TpaXKJaHUHA, LEHHOCTAX OBbITHUSA, KYIbTYphl |
COLIMAJILHOTO B3aUMO/ICHCTBUS;

® yMEHHE BBINOJHATH M03HABATENIbHBIE U TPAKTUUYECKUE 3aaHUs1, B TOM YHCIIE TPOCKTHBIE;



® yMEHHE CaMOCTOSTEIBHO M apryMEHTHPOBAHO OIICHWBATh CBOM JCHCTBHA W ICHCTBHSA
OJTHOKJIACCHHUKOB, COJIEP)KaTeIbHO 0OOCHOBBIBASI TPABMIIBHOCTD WIIM OIMIMOOYHOCTh PE3YNbTaTa ’
croco0a JEHCTBHS, aJCKBAaTHO OICHUBATH OOBEKTUBHYIO TPYIHOCTh Kak Mepy (haKTHYecKOoro
WIN TPEAIOoIaraéMoro pacxoja pecypcoB Ha pelIeHHE 3aJadd, a TaKKe CBOM BO3MOXKHOCTH B
JIOCTUKEHUU LEIU ONPEACIEHHON CI0KHOCTH;

e ymMmeHue paborarh B rpymmne — 3((eKTHBHO COTpYIHHYATh M B3aMMOJCHCTBOBATH HA
OCHOBE KOOPAMHAIMU DPA3IMYHBIX IO3UIMN MPH BHIPAaOOTKE OOIEro peuieHus B COBMECTHOM
NeSTeIbHOCTH; CIyIIaTh napTHEpa, (GopMynIupoBaTh M apryMEHTHUPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO IMO3WIMIO M KOOPIMHHUPOBATh €€ C MO3UIMEHl MapTHEPOB, B TOM
YHCJIe B CUTYAIlMHM CTOJIKHOBEHHUS MHTEPECOB; MPOAYKTUBHO pa3peliaTh KOH(IMUKTH HA OCHOBE
y4éTa MHTEpPEeCOB W TO3WIHMHA BCEX €ro YYaCTHHUKOB, NMOWCKAa M OIECHKH aIbTEPHATUBHBIX
Croco00B pa3penieHus: KOHQIUKTOB.

IIpenmeTHbIe pe3yJibTATHI:

¢ (¢dopMuUpOBaHUE MEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEJICTABICHUI O BEIIECTBAX,
UX TpEBpallleHUs X M MPAKTUYECKOM TNPUMEHEHUH; OBJIAJICHHE IOHATUIHHBIM ammnaparoM u
CUMBOJIMYECKUM SI3BIKOM XHMUU;

e OcOo3HaHWE OOBEKTHBHON 3HAYMMOCTH OCHOB XHUMHUYECKOW HAayKh Kak o0lacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALICHIUI HEOPraHUYECKUX U OPTraHHYECKUX
BCIICCTB KAaK OCHOBBI MHOTHX SIBJICHHW JKMBOW W HEXKHBOW TPUPOIBI;, YIIIyOJIeHUE
MPEJICTABICHUI O MAaTEPUAILHOM €/IMHCTBE MUPA;

® OBIJIQJICHNEC OCHOBAaMH XHWMHYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBATH U
O00BEKTUBHO OIICHUBATH JKU3HCHHBIC CHTYAI[MH, CBSI3aHHBIC ¢ XMMHEH, HaBBIKAMH 0€30I1aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU, UCIIOIb3yeMbIMH B MIOBCETHEBHOM KU3HU; YMEHHEM aHAIU3HPOBATh
U TUTAHUPOBATh DJKOJOTMYECKH O€30IacHOe IOBEICHUE B LENAX COEpPEeKEHHs 30POBbS H
OKPYXKaroIIel Cpeibl;

e (GOpMUPOBAHWE YMCHHH YCTaHABJIMBATH CBSI3W MEXKIY PpPEaTbHO HAOJIOTaeMbIMH
XUMHUYCCKHMH SIBJICHUSIMH H TIPOIIECCAMU, TPOUCXOSIIMMHA B MUKPOMHPE, OOBSICHITH TIPUIHNHBI
MHOT000pa3usi BEIIECTB, 3aBHCHUMOCTh HMX CBOMCTB OT COCTaBa U CTPOCHHs, a TaKkKe
3aBUCHUMOCTh IPUMEHEHUS BEIIECTB OT X CBOICTB;

® TpUOOpETEHHE OIbITa WCIONb30BAHMUS PA3IUYHBIX METOJOB M3YyUEHHUs BEIECTB;
HAOJTIOICHUS 332 WX TPEBPAIICHUSMH ITPU NIPOBEJICHUH HECTIOKHBIX XHMHUECKUX IKCIICPUMEHTOB
C UCTOJIB30BaHUEM JTA00OPATOPHOTO 000PYAOBaHUS U TIPUOOPOB;

e yYMEHHE OKa3blBaTh IEPBYIO TOMOIINb IMPH OTPABICHUSAX, 0KOTax M JPYTHX TpPaBMax,
CBSI3aHHBIX C BEUICCTBAMH H JJaOOPATOPHBIM 000PYIOBAHHEM;

e oBnazeHue npuéMamMu paboTel ¢ uHGMOpPManUed XUMHUYECKOTO  COJEpKaHUS,
MpEJICTaBICHHON B pa3Hoil opme (B BUaE Tekcta, (Gopmyl, rpadUKoB, TaOIUYHBIX JAHHBIX,
cxem, Gororpaduii u 1p.);

® CO3/1aHH€ OCHOBBI Ui (OPMHUPOBAHUS HHTEpPEca K PACIIUPEHHIO W YIIyOJIeHHIO
XUMHUYECKHUX 3HAaHUN M BBIOOpA XMMHUHU Kak MPOQHUILHOTO MpeAMETa MpH Mepexoe Ha CTYIEHb
cpennero (mosHOr0) oOmiero oOpa3oBaHHs, a B JaJbHEHIIEM W B KauecTBe cdephl CBOEH
npohecCHOHANEHOM e TeNbHOCTH,

e (GopMUpOBAaHHWE TMPEACTABICHUH O 3HAYCHUH XUMHYCCKOH HAyKH B pEIICHUU
COBPEMEHHBIX JKOJOTHYSCKHX MPOOJIeM, B TOM YHCIIE B TPEIOTBPAIICHHH TEXHOTCHHBIX W
IKOJIOTMUYECKUX KaTacTpod.

I[lnannpyemble pe3yabTaThbl 00y4eHHsI
Xumumu B 8-9 ki1accax
OcHOBHbBIE NOHATHSI XUMUH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NPeICTABJICHNI)

I1o okoOHYAHNH U3YyUYEeHUS KYPCa YYalUiicsl HAYUYUTCS:

® OIIMCHIBATHL CBOMCTBA TBépI[bIX, KHUIOKUX, ra3006pa3H1>1x BCIICCTB, BBIACIIAA HX
CYILIECTBEHHbBIE MTPU3HAKY;

® XapaKTepHU30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBaM, YCTAHABJIUBATH
NPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY JaHHBIMU XapaKTE€PUCTUKAMHU BEIIECTBA;



® pacKpbiBaTh CMBICI OCHOBHBIX XHUMHYECKUX MOHATUI: aToM, MoOJIeKya,
XUMUYECKUM dJIEMEHT, TMpPOCTOE BELIECTBO, CJI0XHOE BELIECTBO, BaJEHTHOCTb,
HCTIOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;

e 1300pa)xkaTh COCTaB MPOCTEHIIMX BEHIECTB C MOMOIIBIO XUMHUYECKUX QOpPMYI H
CYLIHOCTbh XUMHUUYECKUX PEAKIUN C MOMOILIbI0 XUMUUYECKUX YPaBHEHUI;

® BBIYUCIIATH OTHOCHUTCIBHYIO MOJICKYJIAPHYIO M MOJAPHYHO MACChl BCHICCTB, a
TaK)Xe MAacCOBYIO JOJII0 XMMUUYECKOTO 3JIEMEHTA B COCIMHEHUSX

® CpaBHHBATh 10 COCTABY OKCH/Jbl, OCHOBAHMUS, KUCIOTHI, COJIH;

e xiaccuGUUUPOBATh OKCHUABI U OCHOBAHHS MO CBOMCTBAM, KUCJOTHI U COJIU — IO
COCTaBYy;

® ONHUCHIBATH COCTaB, CBOWCTBAa W 3HaueHHe (B MPUPOJEC U MPAKTHICCKOU
NesITeJIbHOCTH YEJIOBEKAa) MPOCTHIX BEIIECTB — KHUCIOpPOJia U BOJIOPOa;

® JlaBaTb CPABHUTCIIbHYIO XapPAKTCPUCTUKY XUMHUYCCKUX 3JICMCHTOB U BaXXHEHUIIUX
COGI[I/IHCHI/Ifl €CTECTBEHHBIX CEMEHCTB IICJIOYHBIX MCTAJJIJIOB U I'aJIOITCHOB,

® T0Jb30BaThCs 1aOOPATOPHBIM 000PYAOBAHUEM U XUMHUUECKON MOCYIOM;

® IIPOBOJUTH HECIOXKHbIE XUMHYECKHE OMNBITHI M HaONIOJEHUS 3a HU3MEHEHUSIMU
CBOWCTB BEINIECTB B Ipollecceé UX IMpeBpalleHUil; coOnoaaTe MNpaBujia TEXHUKH
0e30IMacHOCTH NPH MPOBEJICHUU HAOIIOCHUN U OTIBITOB;

® pa3iIuyaTh SKCHEPUMEHTAJIbHO KHCIOTH U IIET0YH, MONB3YSICh HHIUKATOPAMU;
0CO3HaBaTh HEOOXOIMMOCTh coOOJIONeHUsT Mep O€30MacHOCTH MpU OOpallleHUH C
KUCIIOTAMH M IIEJIOYaMH.
Yyamuiicsi MOJYy4YHT BO3MOKHOCTh:

® TPaMOTHO OOpaIIaThCs C BEIMIECTBAMH B IIOBCEHEBHOM KU3HU;

® OCO3HAaBaTh HEOOXOJMMOCTH COOJIIOJICHHSI TPaBUJI HKOJOTHYECKH OE30MacHOro
MOBEJICHUS B OKPYKAIOUIEH TPUPOAHON Cpeie

® TIOHMMaTh CMBICI U HEOOXOAMMOCTH COONIOJNCHHS TMPEANUCAHUN, TMpEeAaraeéMbiX B
MHCTPYKIUSAX 110 UCTIOJIb30BAHUIO JIEKAPCTB, CPEJCTB ObI/IOBONM XUMHHU U JP.

® JCMOJB30BaTh MPUOOPETEHHBIE KITIOYEBBIE KOMIETEHTHOCTH TIPH  BBIMIOJHEHUHU
MCCJIEIOBATENLCKUX MPOEKTOB M0 M3YYEHUIO CBOMCTB, CIIOCOOOB MONYUEHHUS U PACIO3HABAHUS
BEIIIECTB,;

® pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIONb3Ysl CpPEICTBA YCTHOTO U
MUCHbMEHHOTO OOIIEHHUs, MPOSBIATH TOTOBHOCTh K YBAKEHUIO HMHOW TOYKHU 3PEHHUS TPHU
00CYXXJICHUH PE3yJIbTaTOB BHIMOJTHCHHON pa0OTHI;

e OOBEKTUBHO OICHMBATh WHGOPMAIIMIO O BEIIECTBaX W XHWMHUUYECKHUX Ipolieccax,
KPUTHYECKH OTHOCUTBCS K TICeBIOHAy4yHOW uH(pOpMalui, HEeT00pOCOBECTHONW peKiaMme,
KacaromIencs HCIOTb30BaHMS PA3JINYHBIX BEIIECTB.

IlepuoanyecKkuil 3aK0H M EPHOANYECKasA cHCTeMa XuMu4eckux diementos /1. U.
MenneneeBa. CTpoeHue BeuecTsa
IIo oxOHYaHMHU M3YYECHHUS KypPCa YYALMUCHA HAYYUTCH:

® ONHKCHIBATH U XapakTepu3oBaTh TaOIUUHYIO (QOpMY MHEpHOIUUYECKON CHUCTEMBI
XUMHUUYCCKHUX DJICMCHTOB,

e kjaccu(PUIUPOBATH XUMHUYECKUE DJIIEMEHTHl Ha METaJlJIbl, HEMETaJIbl, SJI€MEHTHI,
OKCHUJIBl U THUAPOKCUIBI KOTOPHIX aM(OTEpHBI, U HHEPTHBIE D3JIEMEHTHl (ra3bl) IS
OCO3HAaHUA BAXKHOCTU YINOPAJOYCHHOCTHU HAYUYHBIX 3HaHHfI;

® packpbIBaTh CMBICT nepuoanueckoro 3akoHa J[. 1. MenneneeBa

® XapaKTEpPU30BaTh COCTAB ATOMHBIX SANEP U pacCHpelesICHUE YHCJa JJIEKTPOHOB IO
3JIEKTPOHHBIM CJIO0SIM aTOMOB XMMHUUYECKUX 3JIEMEHTOB MAJIBIX IEPUOJOB NEPUOIUIECCKON
CUCTCMBI, 4@ TAKXC KaJlusi U KaJIbIUA,

® pa3iuyaTbh BHUIABl XMMHYECKOM CBS3UM: HOHHYIO, KOBAJIEHTHYHI MOJISPHYIO,
KOBAJICHTHYIO HCIIOJAPHYIO U MCTAJJIMYCCKYIO;



e u300paxaTh DJIEKTPOHHBIC (OPMYJIBI BEIIECTB, OOpa30BAHHBIX XUMHYECKUMU
CBA35IMU Pa3HOIO BHUA;
® BBIABIATH 3aBUCHUMOCTH CBOWCTB BEILECTBA OT CTPOEHHUSA €T0 KPUCTAIIMYECKOU
peméTKU (MOHHON, aTOMHOM, MOJIEKYJIAPHON, METAJNINYECKOM);
® XapaKTepu30BaThb XUMHUUYECKHE DJJIIEMEHTBl U HX COCJAMHEHUS Ha OCHOBE
MOJOXEHUS JJIEMEHTOB B MEPUOAUYECKOW CUCTEME MU OCOOCHHOCTEH CTPOCHHS UX
aTOMOB;
® ONHUCHIBATH OCHOBHBbIE mpeanocbuiku  oTkpeiTuss . W. MeHnneneeBpiMm
NEpUOJUYECKOT0 3aKOHAa M MEepPUOJAUYECKOH CHCTEMBl XHMHUYECKUX OJJIEMEHTOB H
MHOT000pa3HyI0 HAYYHYIO JAEATEIbHOCTh YUEHOI0;
® XapakTepu30BaThb HAy4YHOE M MHUPOBO33PEHUYECKOE 3HAUEHUE IEPUOJUYECKOTrO
3aKOHA ¥ NEPUOJUYECKON CHCTEMBbI XUMHUUECKUX 3eMeHTOB /. 1. Menneneena;
® OCO3HaBaTh HAay4YHbIE OTKPBITHUA Kak pe3yiabTaT [IUTENbHBIX HaOII0AeHUH,
OIIBITOB, HAYYHOMW IMOJIEMUKH, IPEOJOJIECHHUSA TPYIHOCTEN U COMHEHUN.
Yyamuiicst MOJIy4UT BO3MOKHOCTb:
® O0CO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JUIS NPAKTUUECKON JAESITEeIbHOCTU
YeJI0BEKa,
® ONUCHIBATH U3YYECHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSS IOTUKY CUCTEMHOT0O aHaJN3a;
® [IPUMEHATh 3HAHMS O 3aKOHOMEPHOCTSX NEPUOJUYECKONM CHCTEMBl XUMHUYECKUX
AJIEMEHTOB /7151 OOBSICHEHUSI U IIPEJIBUJICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;
® pa3BuUBaTh MHPOPMAIMOHHYIO KOMIIETEHTHOCTbH MOCPEACTBOM YIiayOneHusl 3HaHWi 00
MCTOPUM CTAHOBJICHUSI XUMHUECKOU HAYKH, €€ OCHOBHBIX ITOHATUH, IEPUOJIUYECKOTO 3aKOHA KaK
OJIHOTO U3 BaKHEHIIMX 3aKOHOB INPUPOIBI, & TAKKE€ O COBPEMEHHBIX JOCTHUKEHHSIX HAyKU U
TEXHUKHU.
MHoroo0pa3ne XUMHYECKUX pPeakIuii
ITIo oxoHYAHMHU M3YYEHHUS KypPCa YYALMUCHA HAYYUTCH:
® 00BSACHATH CYTh XMMHUUYECKHUX MPOILIECCOB;
® Ha3bIBaTh NPU3HAKHU U YCIOBUS NPOTEKAaHUSI XUMUUECKUX pEaK Ui,
® YCTAaHABIMBATh NMPHUHAJIEHKHOCTh XMMUUECKON pEAKUUU K ONPEACIEHHOMY THUITY
M0 OJTHOMY M3 KJacCU(PUKAIMOHHBIX TPU3HAKOB:
1) mo yMcly M cOCTaBYy HMCXOJHBIX BEHICCTB M MPOJNYKTOB peakiuu (peakiuu
COCJIUHEHUs, pa3JI0KEHUs, 3aMellleHUs U 00MeHa);
2) 1O BBIJCJICHHUIO MJIM IOIJIONMEHUIO TEIJIOThl (peakiuu 3K30TEPMUUECKUE U
SHJIO0TEPMUUYECKHUE);
3) 1O M3MEHCHUIO CTENECHEH OKUCICHUSI XUMHYCCKUX JIEMEHTOB (OKMCIUTEIbHO-
BOCCTaHOBUTEIbHBIC PEAKIIUN);
4) mo oOpaTuMOCTH mporecca (peaknuu oOpaTuMble B HEOOpaTUMBIE);
® Ha3pIBaTh (PAKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKUX PEAKIIUA;
® Ha3bIBaTh (PAKTOPHI, BIUSIONMINE HA CMEIIEHNE XUMHUYECKOTO PaBHOBECHS;
® COCTaBJSATh YpPaBHEHUS DIECKTPOIUTHUYECKON JUCCOLMAIMMU KHUCIOT, IIeJouel,
cojieil; moJHBIE M COKpalléHHbIE HOHHBIE YpaBHEHUs peakUuidl oOMeHa; ypaBHEHUS
OKHUCJHUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKI[Uil;
® [IPOrHO3MPOBATHh MPOAYKTHl XUMHYECKUX peakuud 1o ¢opMyiaM/Ha3BaHUSIM
HUCXOJHBIX BEIIECTB; OMNpEeNeNsiTh MCXOJHBIE BelecTBa Mo (opmyiaamM/Ha3BaHUAM
NPOAYKTOB pEAKIUH;
® COCTaBJSATh ypaBHEHUsS peaKUHh, COOTBETCTBYIOUIUX IOCIEI0BATEIbHOCTH
(«1memoykey») mpeBpalleHuii HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB;
® BBISABIATH B IpPOLECCE HKCIEPUMEHTAa MPU3HAKU, CBUIETENIbCTBYIOIIUE O
NPOTEKAHUU XUMHUYECKON pEaKInHu;
® TOTOBUTH PACTBOPHI G ONPEACIEHHON MAaCCOBOM J0JIEW pAaCTBOPEHHOTO BEIIECTBA;
® OIpeneNsATh XapakTep CpeAbl BOAHBIX pacTBOPOB KHUCIOT M IHIeJ0o4Yeil 1o
W3MEHEHUI0 OKPACKU UHAUKATOPOB;
® [POBOJAUTH KAyeCTBEHHbIE pEaKUHHU, MOATBEPXKIAIOIIUE HaJWu4Ylue B BOJHBIX



pacTBOpax BEIIECTB OTAEIbHBIX KATHOHOB U AHUOHOB.
Yyammiicst MOJyYUT BO3MOKHOCTh:

® COCTaBJISITh MOJIEKYJIIPHBIE M TIOJIHBIE MOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HMOHHBIM
YPaBHEHUSIM;

® [IPUBOAUTH NMPUMEPHI PEAKLIUM, MOATBEPKIAIONIUX CYIIECTBOBAHUE B3aUMOCBS3U MEXK]Y
OCHOBHBIMH KJIaCCaMH HEOPTraHUYECKUX BEIIECTB,;

® IIPOTHO3UPOBATH PE3YNbTAaThl BO3ACHCTBHUS pa3NUYHBIX (AKTOPOB Ha CKOPOCTh
XUMHYECKON PEAKIIUY;

® IIPOrHO3UPOBATH PE3YyIbTAaThl BO3JACHCTBUS pPAa3IUYHBIX (DAKTOPOB HA CMEIICHUE
XUMHYECKOIO0 PaBHOBECHS.

MHuoroo0pa3ue BelecTs

IIo okOHYAHNH U3YyUYEeHUS KYpPCa YYalIUiicsl HAYUYMTCS:

® OIpeaeNsiTh NPUHAIIECKHOCTh HEOPTAHUUECKUX BEIIECTB K OJHOMY M3 U3yYEHHBIX
KJIACCOB/TPYIII: METAaJIJIBI © HEMETAJIJIbl, OKCUJIBI, OCHOBAHUSI, KHCJIOTHI, COJIH;

® COCTaBJATH POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

® OIpEaeNsiTh BAaJEHTHOCTh U CTENEHb OKUCICHHUS 2JIEMEHTOB B BEIIECTBAX;

® COCTaBJATH (GOpPMYJbl HEOPraHUYECKUX COCJAMHEHUM MO0 BaJCHTHOCTSAM W
CTEMEHSIM OKHCIICHHS JJEMEHTOB, a TaKKe 3apsjaM HOHOB, yKa3aHHBIM B TalJuile
PacTBOPUMOCTHU KHUCIJIOT, OCHOBAHUM U COJIEH;

® OO0BSACHATh 3aKOHOMEPHOCTH HW3MCHCHHUS (PU3MUYECKUX M XUMHUUYECCKUX CBOWCTB
MNPOCTHIX BEIIECTB (METAJJIOB W HEMETAJJIO0B) M HMX BBICIIMX OKCHUJIOB, 00pa3OBaHHBIX
AJIEMEHTAMHU BTOPOTO U TPETHEro MEPHUOJIOB;

® Ha3plBaTh OOIIME XHUMHUUYECKHE CBOICTBA, XapakTepHbIC ISl TPYMHI OKCHAOB:
KUCIIOTHBIX, OCHOBHBIX, aM(pOTEPHBIX;

® Ha3bpIBaTh OOIIHE XMMHUUECKHE CBOMCTBA, XapaKTEPHBIC IS KaXXKJOTO M3 KJIACCOB
HEOpPraHUYECKUX BEHIeCTB (KUCIOT, OCHOBAHUM, COJICH);

® PUBOJUTH NPHUMEPHl peakUWid, MNOATBEPXKAAIMNX XHUMHYECKHE CBOWCTBA
HEOPTaHWYECKHUX BEUIECTB: OKCUJIOB, KUCIOT, OCHOBAHUM U COJIEH;

® OMpeaensiTh BEIECTBO-OKUCIHUTENb u BEIECTBO-BOCCTAHOBUTENb B
OKHUCJUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUAX;

® COCTAaBJIATH JJIEKTPOHHBIN OanaHC (JJIsI U3YUYEHHBIX PEaKIUi) MO MPeI0KEHHBIM
CXeMaM peakiui;

® TIPOBOAUTH IJ1a0OpaTOpHBIE OMBITH, MOATBEPKAAIOIINE XUMHYECKHE CBOICTBa
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB;

® TIPOBOAUTH J1abOpaTOpHBIE OMBITHl MO MOJYYEHHUI0O U COOMpPAHHUI0 Ta3000pa3zHBIX
BELIECTB: BOJOPOJA, KHCIOpPOAA, YIJIEKHUCIOro raza, aMMHaKa; COCTAaBJSATh YpPaBHEHUS
COOTBETCTBYIOIIUX PEAKIHUH.
Yyammiicst MOJYyYUT BO3MOKHOCTD:

® MIPOTHO3MPOBATH XUMHUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBa M CTPOCHUS;

® [IPOTHO3MPOBATH  CIOCOOHOCTh  BEIIECTBA  NPOSBISITH  OKUCIWUTEIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOWCTBA C Y4ETOM CTENEHEH OKHUCIEHHUS 3JIEMEHTOB, BXOJSIIUX B €ro
COCTaB;

® BLIIBIIATH CYIIECTBOBAHME T'€HETUYECKON CBA3M MEXKIY BEUIECTBAMU B PSIYy: IMPOCTOE
BEIIECTBO—OKCUI—KHCII0Ta/ THAPOKCHI —COJIb;

® XapaKTepH30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THON KHUCIIOT;

® T[PUBOJUTH TPHUMEPHl YPAaBHEHHWH peaKIMii, JIeXKalMX B OCHOBE MPOMBIIIICHHBIX
Croco00B TMOJIyUYEHUsI aMMHUAKa, CEPHOUM KUCIIOTHI, UyTyHA U CTaJIH;

e omnuchiBaTh (U3NYECKHE M XUMUYECKHE MPOLIECCHI, SBIAIONIMECS YacThbl0 KPyroBOpoTa
BEILECTB B IPUPOJIE;

® OpraHu3OBBIBaTH W OCYIIECTBIATh HPOEKThl MO KCCIECIOBAHUIO CBONCTB BEIIECTB,
MMEIOIINX BAKHOE MPAKTUYECKOE 3HAYECHUE.



Conep:xanue yueOHOro nmpeamMera, Kypca

8 ki1ace

Pazgen 1. OcHoOBHble MNOHATHSA XUMUM (YPOBEHb AaTOMHO-MOJEKYJISAPHBIX
npeacTaBJIeHU)

IIpeamer xumuu. XyuMHUs KaK 4acTh €CTECTBO3HAHUA. BemiecTBa n ux croiictBa. MeTo bl
MO3HAHUS B XUMHUHU: HaOmojaeHue, oskcnepuMeHT. [lpuémbl  GezomacHoW paboTh ¢
obopynoBanueM U BeulecTBamu. CTpOCHHE TJIAMEHH.

UYuctelie BemecTBa U cMecu. CriocoObl OUUCTKH BEIIECTB: OTCTauBaHHe, (PUIBTPOBAHUE,
BBITIAPUBAHUE, KPUCMALIUZAYUS, OUCTIULIAYUS, xpOMamoepaqbwzl. DU3NYECKHE U XUMHYECKUE
ABJICHUS. XUMHUUYECKHE peakuuu. [Ipu3Haky XMMUYECKUX pEaKLil U YCIOBUS BO3SHUKHOBEHUS U
TEUCHHS] XUMUYECKUX PEAKLIUM.

ATOMBI, MOJIEKYJIbl U MOHBI. BellecTBa MOJEKYISIPHOrO U HEMOJEKYJISIPHOTO CTPOCHUS.
Kpucraumyeckue pemerkyd: HWOHHAsg, aToMHas W MoJjekyisipHas. Kpucramimueckue u
amop(HbIe BellecTBa. 3aBUCUMOCTh CBOMCTB BEUIECTB OT THUIA KPUCTAITMYECKOW PEIIETKU.
KauecTBeHHBIN 1 KOJIMUECTBEHHBIN cOCTaB BelecTBa. [IpocThie U clIoKHBIE BeliecTBa. MeTaibl
U HEMeTaulbl. XHUMHMYECKUH HJIEMEHT. S3bIK XUMHMHM. 3HAKM XHMHUYECKHX 3JIEMEHTOB,
xumMudeckue Gopmybl. 3aKOH TOCTOSHCTBA COCTaBa BEIIIECTB.

AToMHas eauHuna Maccel. OTHOCUTENbHAsT AaTOMHAsT U MOJIEKYJSIPHAsT MAacChl.
KosmmuectBo BemecTBa, Mmosib. MolisipHas Macca.

BanenTHOCTP XMMHMUYECKUX 3JeMEHTOB. OmpeneneHue BaJIEHTHOCTH 3JIEMEHTOB 10
dopmyne OuHapHBIX coeauHeHUi. CocTaBieHne XUMUYECKUX (OpMYIT OMHAPHBIX COCTUHEHHUN
110 BaJIEHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE YYE€HHE. 3aKOH COXPAHEHMsI MacChl BEIIECTB. XHUMHUYECKHE
ypaBHeHud. Krnaccudukamuss XMMHUYECKHMX pEaKIUil IO YUCIYy M COCTaBy HCXOAHBIX U
IOJTy4eHHBIX BemecTs. JKnu3Hsb u nedarensHocts M. B. JIoMmoHOCOBA.

Kucnopon. Haxoxnenune B mpupoxae. dusmyeckue M XuMuyeckue cpoiicTBa. O30H.
[Tomyyenue u npumenenue kuciopoja. Kpyroropor kucimopoza B npupoje. ['openne. OKCHABL.
Bozayx u ero coctaB. MeieHHOE OKHCTIeHHE. 3alnuTa aTMOC(hEpPHOTro BO3/IyXa OT 3arpsi3HEHUH.

Bonopoa. Haxoxnenue B mpuponae. Pu3ndyeckre 1 XuMHYECKHUE CBOKMCTBA. Bogoposa kak
BOCCTaHOBUTENb. Mepbl Oe3o0macHocTH mpu pabote ¢ Bogopoom. [lomyuenue, mpuMeHeHue.

Boma. Meronsl ompeneneHus coctaBa BOAbl — aHAIW3 W cuHTe3. Dusznueckue u
XUMHYECKHE CBOMCTBA BOJbl. Boaa B mpupoie u crocoOsl e€ ouncTku. Aspaiius Bobl. Boga kak
pactBopuTenb. PacTBopuMocTh BemiecTB B Bojie. OmpeesieHne MacCOBOM JI0JIM PaCTBOPEHHOTO
BEILIECTBA.

Oxkcuapl. CocraB. Knaccudukanus. OCHOBHBIE U KUCJIOTHBIE OKCHbl. Homenkiarypa.
dusnyeckue U xuMuueckue cpoiictsa. [lonyuenue. [Ipumenenue.

OcnoBanus. CocrtaB. Knaccudpuxanus. Homenknatypa. ®dusnyeckue M XUMHYECKHE
cBoiicTBa. Peakius nerrpanuzanuu. [Tonydenue. [Ipumenenue.

Kucnotsl. CocrtaB. Knaccudukanus. Homenknatypa. ®Pusnueckue U XUMHYECKHE
cBolicTBa. BeiTecHUTENBHBIN psAl MeTAILIOB. [IprmeHeHue.

Comu. CocraB. Knaccudukanusa. Homenknatypa. ®Pusudeckue CBOICTBA COJEH.
PactBopuMocTb coneil B Boge. XuMudeckue cBoicTBa cosiei. CriocoObl MOTY4YEHUs CONEH.

['enernueckas cBsA3b MEK1y OCHOBHBIMU KJIaCCaMH HEOPTAaHUYECKUX COCITMHEHUN.

JemMoHCTpPauMu

O3zHakoMIIeHHE ¢ 1a00paTOPHBIM 000PYIOBaHHEM; PUEMBI O€30TACHOMN pabOTHI C HUM.
CnocoOsr  ouncTku BemiecTB. [lpumepsl (usnuecknx W XUMUYECKUX siBeHUU. [Ipumepsr
NpPOCTBIX W CIOXHBIX  BemecTB. Mojaenu  KpUCTAIMYECKUX  pemeéTrok.  ONbITHL,
MOATBEPKIAIONINE 3aKOH COXpaHeHusi Macc. Peaknuu pasHbix TUNoB. CBOMCTBa KHCIOpOAA.
Ornpenenenne coctaBa Bo3nyxa. BzaumopeiicTBue Bobl ¢ MeTaJlJIaMu, OKCHAAMU. XUMUYECKUE

1
Martepuai, BbICTICHHBIH KYpCUBOM, U3y4daeTcs 0030pHO U HE MOJICKUT 0053aTeIbHOM
IIPOBEPKE.



COCTMHEHUS B KOJIMUECTBE MOJIb. OOpa3iiel coemuHeHnid. BzanmoenicTBre Bo10poia ¢ OKCHIOM
menu (1)

JlaGopaTopHble ONBITHI

PaccmoTpenue BemecTB ¢ pa3nuyHbBIME (PU3MUECKUMH CBOWCTBaMH. PazneneHue cmecu
maruutoMm. llpumepsl ¢usmueckux W XuUMHUecKUX sBIeHHH. O3HakomiieHue ¢ oOpa3uamu
MPOCTBIX U CJIOXHBIX BemecTB. ONBITHI, MOATBEPKAAIOININE XUMUYECKHE CBOMCTBA OKCHIOB,
KHUCIIOT, aM(OTEpHBIX THJIPOKCHIOB U COJCH.

IIpakTHyeckne padboThI

[Ipuemsl 6e30macHo paboThl ¢ 000pynOBaHUEM U BellecTBaMu. CTpoeHHe MIaMeHH.

OuncTka 3arpa3HeHHON MOBaPEHHOMN COJIH.

ITonyyenue u CBOMCTBA KUCIOPOJA.

[Tonyuyenue BOAOpOIA U UCCIEAOBAHUE €TI0 CBOMCTB.

[IpuroroBneHue pacTBOPOB COJIEM C OIPENEICHHOW MAacCOBOW [J0JIEM pacTBOPEHHOIO
BEILECTBA.

Peakuus oomeHna.

Pemenue skcnepumeHTanbHBIX 3a7ad N0 TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COCTMHEHUI».

PacuerHsble 3agaun

BreruncneHne  OTHOCUTEIIBHOM  MOJIGKYJISIPHOH Macchl  BemmectBa 10 (hopmyiie.
Bbluncnenre MaccoBOW JOJIM  3JIEMEHTAa B XUMHUYECKOM COCIMHEHHH. Y CTaHOBIICHHE
npocteinield (GopMylibl MO MAacCOBBIM JIONSIM  3JIEMEHTOB. HAXOXKIACHHWE MAaCCOBOW JOJH
PacTBOPEHHOTr'0 BELIECTBA B pacTBOpe. BbluMcieHne Macchl paCTBOPEHHOI'O BEIIECTBA M BObI
JUIsl IPUTOTOBJIEHUSI PACTBOPA OINpEAEIEHHON KOHIIEHTpalK. Berunciaenus ¢ moHsATHil — macca,
KOJIMUECTBO BEIECTBA, MOJISIPHBII 00beM, MOJISIpHAs Macca.

Paznen 2. Ilepuogumyeckuii 3aKOH W IepHOAUYECKasi CHCTeMAa XMMHYECKHX
3jemMeHTOB /[. U. Menneneea. Ctpoenne atroma

[lepBoHayasbHbBIE TPEICTABICHUS O €CTECTBEHHBIX CEMEICTBAX XUMUYECKUX 3JIEMEHTOB.
EcTtecTBeHHOE ceMEHCTBO MIENIOYHBIX METAIOB. M3MeHeHne (U3NYeCKHX CBOMCTB IIETOYHBIX
METAUIOB C YBEJIMYEHUEM OTHOCUTEIBHOW aTOMHOW Macchl. VI3MEHeHue XHUMUYECKOU
AKTHUBHOCTH ILIEJTOYHBIX METAJJIOB B PEAKIUAX C KUCIOPOAOM U BOJOM.

["anorensl — camble akTHBHbBIE HEMETAUIBI. I3MeHeHnue pu3nueckux cBOMCTB rajJoreHoB
C YBEJIMYEHUEM OTHOCUTEIBHON aTOMHOM Macchl. MI3MeHeHre XUMHUYEeCKON aKTUBHOCTH rajore-
HOB B PEAKIMSIX C BOAOPOJOM U MeTajslaMu. BeITecHeHne rajjoreHaMu Jpyr Ipyra U3 pacTBOpOB
UX COJIEH.

OcHoBanust  kinaccupukauuu  xumuueckux snemeHtoB J[. WM.  Mengeneesa.
[lepuoanueckas cucreMa Kak €CTeCTBEHHOHay4YHasl KIacCH(PHUKAIUS XUMHUYECKHX SJIEMEHTOB.
Tabnuunas ¢opma npeacTaBieHUs KIAacCU(PUKALUU XHUMHUYECKUX 3yeMeHToB. CTpykTypa
tabmuubl «llepuoguueckas cucrema xumudeckux anemeHToB J[. M. MenneneeBa» (KopoTkas
dopma): A- u b-rpynmbl, nepuoasl. OU3MUECKHI CMBICT MOPSIKOBOTO (ATOMHOTO) 3JIEMEHTA,
HOMepa Mepro/ia, HoMepa rPpYIIbI (I AJIEMEHTOB A-TPYIII).

CrtpoeHue aroma: siIpo U 3JEKTpOHHas oOojouka. SlnepHas (miaHeTapHasi) MOJETb
crpoenust atoma. CocTaB aTOMHBIX si/iep: MPOTOHBI U HEUTPOHBIL. M30TOmBI. 3apsii aTOMHOTO
A7Ipa, MacCOBOE YHUCIIO, OTHOCUTENNbHAs aToMHas Macca. CoBpeMeHHast (POpMyIHPOBKA MOHATHS
«XUMHYECKHUH IIIEMEHT.

DOnekTpoHHass 000J04YKa aToma: IOHATHE 00 JJIEKTPOHHOM CJ0€, €ro EMKOCTH.
3anoHeHne AMEKTPOHHBIX cTI0EB y atoMoB d1emMeHToB |— | || mepromos.

CoBpeMeHHast (popMyIHpOBKa MEPUOANIECKOTO 3akoHa. Ku3ub u aestenbHOCTh 1. .
Meneneesa.

JleMmoHcTpanumn

@uU3NYECKUE CBOKCTBA MIEJIOYHBIX METAIIJIOB, TAJIOTEHOB.



Pazngen 3. CTpoeHue BeliecTBa

DJIEKTPOOTPUILIATEIIBHOCTh XUMHYECKUX dJIeMEHTOB. (OCHOBHBIE BHIAbl XHUMHYECKOU
CBSI3U: KOBaJCHTHAs HETOJISApHAs, KOBAJICHTHAs TOJISIpHAs, MOHHAsA. BajleHTHOCTh DJIEMEHTOB B
cBeTe dJIeKTpoHHOW Teopuu. CreneHb okuciaeHus. [IpaBmia onpeaeneHusl CTENEHN OKUCISHUS
3JeMeHTOB. 3akoH ABoraapo. MousipHblii 00BEM ra3oB. OTHOCUTENbHAS IUIOTHOCTH T'a30B.
OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIUSX.

JeMoHcTpanuun

ConocraBneHne (U3HKO-XMMHYECKUX CBOHCTB COCIWHEHUH C KOBAJCHTHBIMH U
MOHHBIMH CBI3SIMU.

9 kJaacc

Pazngen 1. MHoroo6pa3ue XuMHUYECKHX peaKIMid

Kiraccudukanus XuMU4YeCKUX peakiuid. Peakiuu coeIMHCHUS, Pa3ioKCHHs, 3aMEIICHU,
oOMeHa, PK30TepMHUUYECKHE, YHIOTCPMUUECKHIE, OKHUCIUTEIHFHO-BOCCTAHOBUTEILHBIE, HEOOpATH-
MbI€, 00paTUMBbIE.

CKOpOCTh XMMHYECKUX peakuuii. DakTopbl, BIUSAIONIME HA CKOPOCTb XUMHYECKHX
peakuuii. [lepBoHayanbHbIE TPEACTABICHUS O KaTAJIU3E.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC peaKIuu. OKucCnuTeNb, BOCCTAHOBUTEIb,
OKHCJICHUE, BOCCTAHOBJICHHE C TOUYKHU 3PEHUS U3MEHEHUS CTENIEHEH OKMCIICHUSI aTOMOB.

DJIEKTPOJIUTHI U HEAEKTPOIUTHI. DIEKTPOIUTHYECKAsT JUCCOIUAIUS BEIIECTB B BOJHBIX
pactBopax. Mounbl. Katronsl u anuoHsl. [ udpamuas meopus pacmeopos. INEKTPOIUTUYECKAS
JUCCOIMAIS  KHUCIIOT, Ienodedr u cosieil. CmaOble W CHIIbHBIE SJEKTPOIUThL. CTEleHb
JUCCOLMAIMU. Peakiuu MOHHOTO OOMeHa. YCJIOBHS TEUCHHSI pEaklIuid MOHHOTO OOMEHa JI0
KOHI[a. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX COCIUHEHUUA B CBETE
MPEACTABICHUN 00 3JIEKTPOIUTHYECKON TUCCOIMAIMU U OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakumsX.

Pazjnen 2. Muoroo6pa3ue BeuiecTn

EcrecTBeHHBIE CEMENCTBAa XUMUUYECKHUX 3JIEMEHTOB.

OO6mrast XxapakTEepUCTHKa HEMETA/UIOB IO HUX IOJOKEHUIO B TIEPHOIUYECKON CHUCTEME
xuMuueckux snemMeHToB JI. M. MenneneeBa. 3akOHOMEPHOCTH HM3MEHEHHsI B MEPUOAAX H
rpymnmax (U3NYECKUX W XUMHYECKHX CBOWMCTB TMPOCTHIX BEIIECTB, BBICIIUX OKCHIOB H
KHCTIOPOJICO/IEPKAIIUX KUCIIOT, 00pazoBaHHBIX HemeTaiamu [[—III mepuonos.

[TonoxxeHre rajioreHoB B MEPUOIUUYECKON CHUCTEME AIEMEHTOB U CTPOCHHE MX aTOMOB.
®u3nueckue U XMMUYECKHE CBOWCTBA rajloreHOB. CpaBHUTENIbHAS XapaKTEPUCTUKA TajJOre€HOB.
[Tpumenenue ranoreHoB. XnopoBoaopoa. [Tonyuenne. dusnueckue cpoiictBa. CossiHas KUCIOTaA
u e€ conu. Pacno3HaBaHue XJI0pHI0B, OPOMHIOB M HOAHIOB.

[TonoxxeHrne KUCJIOPOAA W Cepbl B MEPUOTUUCCKON CHUCTEME DJIEMEHTOB, CTPOCHUE WX
atomoB. Cepa. Amnotrponusi cepbl. Pu3nueckue M XUMHYecKue cBoiicTBa. HaxoxneHue B
npupone. IIpumenenune cepsl. Oxcua cepsl (V). CepoBonopoaHas U cepHUCTast KUCIOTHI U UX
comu. Oxcua cepel (V1). Cepnas xucimora u € coau. OKHUCIUTEIBHBIC CBOMCTBA
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.

ITonoxenue azora u (¢ocdopa B NMepUOAMIYECKON CHUCTEME 3JIEMEHTOB, CTPOCHHE HUX
aTOMOB. A30T, pU3MUECKHE W XUMHUYECKHE CBOWMCTBA, MOJIyYeHHE W MpuMeHeHue. KpyroBopor
azora B mpupoge. AMMuak. Pu3znueckue U XUMHUYECKHME CBOWCTBA aMMHaKa, MOJYYEHHE U
npumenenue. Comu ammonus. Okcua azora (ll) u okcun azora (IV). A3otHas kucnora u eé
cosid. OKUCIH TEJIbHbIE CBOMCTBA a30THOM KUCIIOTHI.

®ocdhop. Amnorponust pocdopa. Puznueckue U XUMUUIECKH cBoMcTBa Qochopa. Oxenp
docdopa (V). Oprodochopnas kuc 10Ta u €€ CoJu.

[Tonoxxenue yrijiepoaa 1 KpeMHHUSI B IEPUOIUYECKON CUCTEME AJIIEMEHTOB, CTPOEHUE UX
aTOMOB. YTJEpOJA, €ro auioTponHble Moaudukanwu, (GU3NYecKrne U XUMUYECKUE CBOMCTBA.
VYrapHsl Ta3, €ro CBOMCTBA M (PU3UOIOTHYECKOE NEUCTBHE. YTIICKUCIBINA Ta3, YroJbHAs KUCIOTa
u e€ conu. XKupoit Mup — mup yriepoaa. Kpyrosopot yrieposaa B mpupoe.

Kpemunii. Oxcua kpemuusi(1Y). KpemuueBas kuciora u € conmu. Cmexno. Llemenm.

[TonoxxeHne MeTaJlI0OB B NEPUOAUYECKOW CUCTEME XUMHUUYECKUX dieMmeHToB /J[. .
Meunneneesa. Metamnueckas cBi3b. DU3HUECKHE U XUMHYECKHE CBOWCTBA METAJUIOB. Pan



CTaHJAPTHBIX DJICKTPOIHBIX MOTCHITMAIOB (DJIEKTPOXUMUYECKHUH Pl HAITPSHKCHHI ) METAIIIOB.

lesounbie MeTa/uibl. [loM0XEHUE IMIEIOYHBIX METAUIOB MEPUOAUYECKON CUCTEME U
cTpoeHue aromoB. Haxoxnenue npupojae. @usznueckue U XumMudeckue cBoiictBa. [Ipumenenue
IIEJIOYHBIX METAIIOB U UX COCOUHCHHI.

Ilenouno3zeMeibHbIe MeTa/LIbl. I[lonokeHHEe IIEIOYHO3EMEIbHBIX METAIIOB B
NIEPUOJUYECKON CHCTEME U CTpoeHue atomoB. Haxoxxnenume B npupozae. Kampnmii u ero
coeauHeHus JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHCHUS.

Anromunuid. [lomoxeHnue aTlOMUHUS B MIEPUOIUUECKON CH TEME JIEMEHTOB U CTPOCHHE
ero aroma. Haxoxaenme B mpupoge. dusmdyeckme M XUMHUYSCKHE CBOWMCTBA aIIOMUHHS.
AMQOTEpHOCTh OKCHJIA ¥ THUIPOKCHUIA ATTFOMUHUS.

Kenezo. [lonoxeHue xene3a B NEPUOJUUYCCKON CHUCTEME DJIEMEHTOB M CTPOCHHUE €ro
aromMa. Haxoxnenue B mnpupoae. Pu3nUecKUe M XUMHUYECKHE CBOWCTBa xkejeza. OKCUibl,
rugpokcuabl u conu xenesa (I1) u xenesza ().

Pasznen 3. Kparkuii 0030p BaxkHeilIIUX OPraHUYeCKUX BeleCTB.

[Ipenmer opranmueckodl xumuu. Heoprannyeckne u OopraHu4ecKue COEIMHEHMUA.
Yraepon — ocHoBa xu3HH Ha 3emiie. OcoOEHHOCTH CTpPOEHHUS aToMma yriepojaa B
OpraHuYEeCKUX COCIMHCHUIX. YrneBoaopoasbl. [IpenenbHbIC (HaCBHIIIEHHBIC)
yrieBoAgopoasl. MeraH, 3TaH, NpPONaH — MPOCTEUIINE MPEACTABUTEIN NPEIEIbHBIX
yriaeBogoponoB. CTpyKTypHbIE (GOPMYJIBI YIJIEBOJOPOAOB. [ OMoONOTHYECKHH psij
npeaenbHbix yrieronopoaoB. ['omonorun. ®dusnyeckue u XUMHUUYECKHE CBOMCTBA
NpeneNbHBIX YII€eBOAOPOAOB. Peakuunu ropenusa u 3amenienus. Haxoxaenue B nmpupoje
NpeaebHbIX YriieBoaopoaoB. IIpuMenenne metana.

Henpenenpnbie (HeHacCBIIIEHHBIE) YIJ€BOAOPOIBI. OTunEeHOBBII pan
HENPENCIbHBIX yIIIEBOAOPOAOB. OTmieH. dDusnueckue U XHUMHYECKHUE CBOMCTBA
stuneHa. Peaknus npucoenuHenus. KauecTBeHHBIE peaknuu Ha H3TWieH. Peakuwus
nonumepusanuu. I[Tonustunen. [IlpuMenenne sTuneHa.

ALeTUIEHOBBIA psii  HENpeaeslbHBIX YriaeBonoponoB. ArmerunedH. CBoiicTBa

anetuieHa. [IpuMeHenue aneruineHa.

[IpousBonubsie yraeBomoponoB. KpaTkuii 0030p OpraHUYECKHX COCIMHECHHM:
OJTHOATOMHBIE CHUPTHI (METAHOJ, 3TAaHOJ), MHOIOATOMHBIE CIHUPTHI (ITUIEHTIHMKOJb,
TJIUIEepUH), KapOOHOBBIE KHUCIOTHI (MypaBbHMHas, YKCyCHas), CJIOHBbIE 3(UPBI, KUPBHI,
yrieBonbl (TJIIOKO3a, caxapo3a, Kpaxmal, LeJUi0j03a), aMUHOKHMCIOTHI, Oenku. Pomb
O0enkoB B opranusme. [loHATHE O BBHICOKOMOJEKYIAPHBIX BemecTBax. CTpyKTypa MoJu-

MEpPOB: MOHOMEp, NOJHUMEP, CTPYKTYpHOE€ 3BE€HO, CTENEHb IOJUMEpPHU3ALUH.
[TonusTHIIEH, MOTUTPONUIICH, TOJUBUHUIXIOPU.
TemaTuuyeckoe NJIAHUPOBAHUE
Xumus 8 kiace (2 yaca B HeeJ10, Bcero 70 4yacon)
Peanu3zanusn
BOCIIMTATEJILHOIO
MoTEeHIHAaJIa XapakTrepucTuka
Ne Conepxanue Kou1-Bo ypoka(Buabl U GopMbl OCHOBHBIX BU/10B
) y4eOHOoro J1esITeJIbHOCTH) AeSITeJIbHOCTH YYeHUKA
pasaena 4acoB .
MaTepHaJa MopnyJab padoueit (Ha ypoBHe y4eOHBbIX
NPOorpaMMbl AeHCTBHI)
BOCIIUTAHMSA
«IKkoJbHBIH YPOK»
1 OcCHOBHBIEC TOHATHS 47 JleHb 3HaHUH. Paznuuate npenmeTsl
XUMHH «[IIupoko npocTupaer W3y4YEHUS
XUMHUS PYKH CBOM B €CTECTBCHHBIX HayK.
Jlabopamopnuvie Jiena yejioBeueckue...» | HaOmrogats CBOMCTBA
OnbvImMbl: M.B. JloMmoHOCOB BCILIECTB UX H3MEHCHUS B
Paccmompenue (KpyTJIBIi CTO). X0J1¢ XUMHUYECKHX Pe-




seujecmas ¢
PA3TUYHbIMU
Gusuueckumu
CBOUCMBAMU.
Pazoenenue cmecu ¢
NOMOWbIO MACHUMA.
Ipumepwr puzuueckux
U XUMUYECKUX 68IeHULL
O3nakomneHue ¢
obpasyamu npocmulx
(memannvl u
HemMemalivl) u
CILOJICHBIX 8euyecms,
MUHEPANO8 U 2OPHBIX
nopoo.

Pasznoorcenue
OCHOBHO20 Kapboxnama
meou(ll). Peaxyus
3ameweHusi meou
JHCeNEe30M.
O3nakomieHue

¢ 0bpasyamu oxkcuoos
Bzaumooeticmeue
6000p00A ¢ OKCUOOM
meou(Il)

[Ipenmernas
OJIUMITHAIA.

Huckyccust o nosib3e
XUMHH.

«Muxaiino JlIomoHOCOB
U POCCHICKas HAyKay,
(mpocMoTp yueOHOTO
¢bmIbMa, MOCBSIIEHHOTO
JHuto poxnenuss M.B.
JlomoHOCOBa)

aKIUH.

YuuTtbcs MpoOBOAUTH
XUMHYECKUI
skcniepuMent. CoOro1aTh
MpaBHJia TEXHUKH
0€30MacHOCTH.
Oxa3bIBaTh NEPBYIO
MOMOIIIb TTPU
OTpAaBJICHUSX, OKOTaX U
TpaBMax, CBSI3aHHBIX C
peakTuBaMu U
1a00paTOpPHBIM
000pyI0OBaHUEM.
3HAKOMUTHCS C
J1a00paTOPHBIM
o0opyoBaHUEM.
Paznuyarh noHsaTHS
«YUCTOE BEIICCTBO» H
«CMECh BEIIeCTB». YMETh
pa3neniaTh CMecu
METOJIaMU OTCTauBaHUS,
GbuIbTpOBAHUS U
BBIMIAPUBAHUS.

Paznmuats Qusnueckue u
XUMHYECKUE SBICHHUSI.
Paznuyate moHsTHS
«aToOM», «MOJIEKYJIa»,
«XUMHUYECKHUH PIIEMEHT,
«HOH»,  «3JIEMEHTApHBIC
YaCTULIBI».

Paznuyate moHsTHS
«BEIECTBA
MOJICKYJISIPHOTO
CTPOCHHSI» U «BEIECTBA
HEMOJIEKYJISIPHOTO
CTPOCHHSI.
PopMyIHpOBaTH
oTpeeNieHUE MOHSATHUS
«KPHUCTAJUTHYCCKUE
pemérkn». OOBSICHATH
3aBHCHMOCTH BEIIIECTBA OT
THUIIA €T0
KPUCTAJUTMYECKOU
PELIETKY.

Onpenenars
OTHOCHUTEIILHYIO aTOMHYIO
Maccy 3JIEMEHTOB U
BaJICHTHOCTH DJIEMEHTOB B
OMHAPHBIX COCTUHEHUSIX.
Omnpenensatb cocTaB
MPOCTEUIIINX COCTUHECHHI
0 UX XUMUYECKUM
dbopmynam. CocTaBisiTh
(bopMyIbl OMHAPHBIX
COETMHEHUH 10




M3BECTHOMN BaJI€HTHOCTH
3JIEMEHTOB.

N3o0pakats mpocreiime
XUMHUYECKHE PEaKLIUU C
MTOMOUIBI0 XUMHYECKUX

YPaBHEHUM.
Pasnmnyare  mowsATuA
«CHHJIEKC» u

«K03(PUIHEHTY; «cXeMa
XUMHYECKON pEAKIIUN» U
«ypaBHEHHE XUMUYECKON
peaxIum.

PaccuuteiBath
OTHOCHUTEIHHYIO
MOJIEKYJISIPHYIO Maccy To
(dbopMyiaM BEIIECTB.
PaccunteiBaTh MaccoByio
JIOJII0 XUMHYECKOTO
9JIEMEHTA B COEIMHEHMH.
VcranaBiuBarhb
npocreiiimue  GopmyIbl
BEIIECTB 10 MAaCCOBBIM
TIOJISIM DJIEMEHTOB.

ITomp30BaThCS
uHpopmanuen U3 IpPyrux
NCTOYHHUKOB JJISL
IIOATOTOBKH KpaTKI/IX
COOOIIEHHIA.

Uccnenosats cBoOiiCTBa
M3y4aeMbIX BEIIECTB.
Ha6mronates ¢pusnueckue
U XUMUYECKHUE
MpeBpaIICHUS
M3y4aeMbIX BEIIECTB.
CoctaBnath HopMyIbl
OKCHJIOB U3BECTHOM
BaJICHTHOCTH DJIEMEHTOB.
3anuceIBaTh IPOCTEUIINE
YpaBHEHUS XUMHUYECKHUX
peaKuui.

Brrunciars MmaccoByro
JIOJII0 PaCTBOPEHHOTO
BEIIIECTBA B PaCTBOPE,
Maccy pacTBOPEHHOTO
BEIIIECTBA U BOJIBI JIJIsI
MPUTOTOBJIEHUS PAaCTBOPA
ONpeIeIEHHON
KOHIIEHTpauuu. ['0TOBUTH
pacTBOpHI C
ONpeACIEHHON MacCOBOM
JIoJIEN paCTBOPEHHOTO
BEILIECTBA.

Hcnonb30Bath BHYTpU- U
MEXIPEAMETHBIE CBSI3U.
PaccunTtheiBaTh MOJISIpHYIO




Maccy BEIIECTBa,
OTHOCUTEIIbHYIO
IUIOTHOCTD Ia30B.
Breraucnars mo
XUMUYECKUM (popMyIIaMm u
XUMHUYECKUM YPaBHEHUSAM
Maccy, KOJIM4€CTBO
BEILECTBA, MOJISIPHBIN
00BEM MO U3BECTHOM
Macce, MOJISIPHOMY
00BEMY, KOJIMUECTBY
OJIHOT'O U3 BCTYIMAIOIINX
WJIY TIOJTY4YaroIIUuXCs B
pEeaKiMK BEIIECTB.
Beruuciaars 00bEMHEIE
OTHOIIIEHUS Ta30B MIPU
XUMHYECKUX PEaAKIUX.
Hcnons3oBath nmpuMepsl
pelIeHHs TUIIOBBIX 3a/1ad4,
3aJJaYHUKH C
MPUBEAEHHBIMUA B HUX
QITOPUTMAMH PEIICHUS
3agad. MccnegoBarh
CBOICTBA BEIICCTB.
Ha6mronate ¢pusnveckue
H XUMHUYECKHE
MIPEBPAIICHHS N3y9aeMbIX
BCIIECTB.
Knaccugunuposats
M3y4aeMble BEIIECTBA MO
COCTaBY U CBOMCTBAM.
CoctaBiiats HopMyIibl
OKCHJIOB, KHCJIOT,
OCHOBaHUI, COJIEH.
XapakTreprus3oBaTb COCTaB
M  CBOHCTBA  BEIICCTB,

OTHOCSIITIXCS K
OCHOBHBIM KJaccam
HEOPTraHMYECKUX
COCIMHECHUM.
11 IIpakTH4eckasn Y4uutbcst NpoBOIUTH
padora Ne 1: XAMHYECKHUI
«IIpnémsl 6e3onacHoM JKCIIEPUMEHT.
padoThI ¢ Cobmronats npaBuiIa

00opy10BaHUEM U
BellleCTBaMHU.
CTpoeHue njiaMeHmn».
JlaGoparopHas paboTa
No8 N3zyuenue
CTPYKTYPBI IIJIAMEHU
YacTs 1, cTp.22

TEXHUKH 0€301MacCHOCTH.
Oxka3piBaTh  MEPBYIO
MOMOIIb TIPA
OTpaBJICHUSIX, OXKOTrax |
TpaBMax,

CBA3aHHLIX C pCAKTHBAMU
1 1abopaTOpHBIM
00opy/IOBaHUEM.

N3yuarh cTpoeHue
IIJ1aMCHHU, BBIABUT as1
TUIOTE3bl U MPOBEPsis UX




3KCIEPUMEHTAIBHO.
JlenaTh BBIBOJBI M3
pe3yJIbTaToOB
MIPOBEIEHHBIX
XHUMHYCSCKHX OITBITOB.

1.2

IIpakTuyeckas
padora Ne 2:
«O4ucrka
3arpsi3HEHHOM
MOBAPEHHOM COJI.

Yuurtscsa MPOBOJUTH
XHUMHYCSCKHI
HKCIIEPUMEHT.
CoOnronaTs MpaBuIa
TEXHUKUA 0€30IIaCHOCTH.
Oxa3bIBaTh MEPBYIO
IIOMOIIb npu
OTpaBJICHUSIX, OXKOrax H
TpaBMax, CBSI3aHHBIX C
peakTUBaMH H
1a00paTOPHBIM
00opynoBaHUEM.

Jlenatb BBIBOABI U3
pe3ynbTaTOB
MPOBEAEHHBIX
XMMHYCSCKHX OITBITOB.

1.3

KonTposbnas padora
Ne 1 mo Teme:
«IlepBoHayanbHbIE
XMMHYeCcKHe
MOHATHS».

Paznmuuare TTOHSTHUS
«K023PHULHECHTY; «cXema
XUMHUYECKON PEaKLum» U
«YpaBHEHHE XMMHUUYECKOU
peaKIum».
PaccuntniBath
OTHOCHUTEJIbHYIO
MOJIEKYJIIPHYIO Maccy
BeIecTB. PaccunThIBaTh
J1oI10 XMMHYECKOTO
JJIEMEHTA B COCIMHECHUH.
YcraHaBiauBaTh
npocreiimue GopmMyIibl
BEIISCTB 110 MaCCOBBIM
JIOJISIM DJICMEHTOB.

14

IIpakTuyeckas
padora Ne 3:
«Ilosryyenue

U CBOMCTBA
KHCJIOPOAA».

Y4uThcst NpOBOIUTH
XUMHYECKUMN
IKCIIEPUMEHT.
CobmronaTh mpaBmIa
TEXHHUKHU 0€30MacHOCTH.
Oka3piBaTh  IEPBYIO
MIOMOIIIb TTPU
OTpaBJICHHUSIX, OYKOTaX U
TpaBMax, CBSI3aHHBIX C
peaKkTUBaMHU U
1a00paTOPHBIM
000pyTI0BaHUEM.
Pacrio3HnaBath OMBITHBIM
MyTEM KUCIOPOA.
OnuceiBaTh XUMHUYECKHE
peakiuu, HaOIo1aeMbIe B
X0J1e
JEMOHCTPALIMOHHOTO U
71a00paTOpPHOTO




3KcrepuMenTa. Jlenars
BBIBOJIbl M3 PE3YJILTATOB
MPOBEAEHHBIX
XUMHUYECKHUX OMBITOB.
VYyacTBOBaTh B
COBMECTHOM OOCY>KJICHUH
PE3yJIbTaTOB OIBITOB.
Oxka3blBaTh  INEPBYIO
MOMOIIb OTPABIICHUSX,
0’KOrax U TpaBMax,
CBSI3aHHBIX C PEaKTUBAMU
U 1a00paTOPHBIM

000pyTIOBaHUEM.

15 IIpakTuyeckas YuuTtbCs MPOBOAUTH
padora Ne 4: XUMUYECKUN
«Ilosryyenue JKCIIEPUMEHT.

BOJ0PO/JA U Cobmonath npaBuIia

HCCJIeJOBAHME ero TEXHUKHU 0€30I1aCHOCTH.

CBOMCTBY. OnuceiBaTh XUMHUYECKHE
Ha0JII0/1aeMBbI€ B X0/1€
JEMOHCTPALIMOHHOTO U
1a00paToOpHOTO
JKCIIEPUMEHTA.
Pacrno3naBatrh ONBITHBIM
IIyTEM BOJOPOI.
ColmronaTh mpaBmiIa
TEXHHUKHU 0€301aCHOCTH.
Jlenatb BBIBOABI U3
pE3yNbTaTOB
MIPOBEAEHHBIX
XUMUYECKHUX OMBITOB.
VYuyacTtBOBaTh B
COBMECTHOM
00CYyXJIEeHUH pe3ylIbTaToOB
ONBITOB

1.6 IIpakTuyeckas Y4uThCs MPOBOIUTH
pabora Ne S: XUMHUYECKUM
«IIpurorosienne JKCIIEPUMEHT.
PacTBOPOB coJieii ¢ Cobmoiath npaBuiIa
onpeaeaéHHOM TEXHUKH 0€30MMacHOCTH.
MacCoOBOM J0/1eH Oxa3blBaTh  INEPBYIO
PacCTBOPEHHOTI0 MOMOIIb TIPU
BelIeCTBa». OTpaBJICHUSX, OXKOrax u

TpaBMax, CBS3aHHBIX C
peaKkTuBaMu U
1a060paTOpPHBIM
000pyJI0BaHUEM.
JlemaTe BBIBOABI U3
pe3yabTaTOB
MPOBEAEHHBIX
XUMHUYECKUX OTIBITOB.




1.7

KonTpoabHas padora
Ne 2 o Temam

Brruucnars MacCCOBYIO
JIOJIEO pacTBOPEHHOTO

«Kucaopoa», BELLIECTBA B  PacTBOpE,

«Boxopon», «Bona. Maccy pacTBOPEHHOTO

PacTBopbI». BELIECTBA M BOJBI IS
IIPUTOTOBJIEHUS] pacTBOpa
ONpeIeIEHHON
KOHLIEHTpALUH.

1.8 IpakTuyeckast Y4uThCcs MPOBOIUTH
padora Ne 6: XUMUYECKUM
«Pemenue JKCIIEPUMEHT.
IKCIIEPUMEHTAJBHBIX Cobnronath IpaBuIIa
3aJa4 [0 TemMe TEXHUKH
«Baxueiimmue 0€30MacHOCTH.

KJIACChI Oxka3bIBaTh NEPBYIO

HEeOpraHu4ecKux MIOMOUIb TIPU

coeIMHEeHHUI». OTpAaBJICHUAX, OYKOTaX U
TpaBMax, CBSI3aHHBIX C
peakTuBaMu U
1a0opaTOpPHBIM
obopynoBanuem. [lenarp
BBIBOJIbI U3 PE3YJbTAaTOB
MPOBEAEHHBIX
XUMHUYECKUX OIIBITOB.

1.9 KonTpoubnas Onpenensrsb THUI
pabora Ne 3 mo Teme: XUMHUUYECKOH CBSI3U
«OcHOBHBIE B COEIMHEHUSIX Ha
KJIACChI OCHOBAaHUU XUMHUYECKOU
HEOPraHu4ecKux ¢dopmynbel.  Onpenendarsb
COCJUHEHHII». CTENIEHb  DJIEMEHTOB B

COETUHEHMUSIX.
CocraBiATh bopMyIb
CTETEeHU OKUCJICHUS
JJIEMEHTOB.
VYcraHaBnMBaTh BHYTpHU-
U MEXIIPEAMETHBIE CBSI3H.
2 Iepuoauyeckni 8 despans - Jlenn Onpenensarsb YHUCIIO
3aKOH H Pocculickoil Haykn IIPOTOHOB,  HEUTPOHOB,
nepuoguvecKas AJIEKTPOHOB Y aTOMOB

CUCTEMA XUMHNYECCKUX
3J1eMEHTOB

.. MenneneeBa.
Ctpoenue atoma

JI.1. Menneneen-
ocHoBatelnb Pycckoro

XUMHYECKOTO OOIIECTBA.

(08.02.1834-1904)
01.03.1869 r-otkpsiTHe
ITepuonnueckoro
3aKOHa

Co3znanue
[Tepuoanueckoit
CUCTEMBI XMMHUECKHUX
3JIEMEHTOB

(Ypox-xoH(pepeHLus)

«I{BeTHBIC XUMUYECKHUE

XUMUYECKUX DJIEMEHTOB,
UCIIONb3Ys
MEPUOTMIECKYIO
tabnuiry. CocTaBisaTh
CXEMBI CTPOCHHS aTOMOB
nepBbIx 20

AJIEMEHTOB
MEPUOJNYECKON CUCTEMBI
3JIEMEHTOB.
XapakTepus3oBaTh
XUMHUYECKHE  DJIEMEHTHI
Ha OCHOBE UX MOJIOKECHHS
B MePUOINYECKOMN
crcTeMe U O0COOEHHOCTEH




AJIEMEHTBI» (BUKTOPHHA)

CTPOCHHMSI HX aTOMOB.
Henats yMO3aKIrO4eHUs
0 Xapakrepe

W3MEHEHUS CBOWCTB
XUMHUYECKUX

3JIEMEHTOB c
YBEJIMYEHUEM 3aPsI0B
aTOMHBIX saep.
Uccnenosats cBoicTBa
M3y4aeMbIX BEILIECTB.
HaOmronars

¢busnveckue u
XUMUYECKHE
MIPEBPAIICHUS U3y4aeMbIX
BEILIECTB U3y4YEHHbIE
XUMHUYECKUE DJIEMEHTHI U
ux COEIMHEHMUS.
CpaBHHBaTh CBOICTBA
BEILIECTB,
MPUHAICIKALUX K
pa3HbIM KJlaccaM,
XUMUYECKUE  DJIEMEHTHI
pa3HbIX

Ipyni.  YcTaHaBJIMBaTh
BHYTpH- u
MEXIIPEJIMETHBIC  CBS3H.
PopMyIMpOBaThH
nepuoandeckuil 3akon Jl.
n. Menneneena u
pacKpbIBaTh €ro CMBICI.
XapakTepru3oBaTh
CIPYKTYPY
MEePUOIUYECKON
TaOIUILBL.

Pasznuuars nepuonsl, A- u
b-rpynmnsr. OOBACHATH
¢buznueckuit CMBICII
MOPSAIKOBOTO HOMeEpa
XUMHUYECKOTO 3JIEMEHTAa,
HOMEPOB TPYIIIBI U NIEPU-
0/1a, K KOTOPBIM 3JIEMEHT
IIPUHAJIEKUT B
MIEPUOTUYECKON CUCTEME
JI.I. MeHaeneeBa;
3aKOHOMEPHOCTH
U3MEHEHHUS CBOICTB
AJIEMEHTOB B Mpejenax
MalblX NEPUOAOB U A-
rpynn.  DopMynupoBaTh
ONpEACIICHUsT  TOHITUHI
«XUMHYECKHHA DJIEMEHTY,
«TIOPSIAKOBBIA  HOMEpPY,
«MaccoBOE 4HCIION,
«U30TOMBIY,
«OTHOCUTENbHAS aTOMHAas




Macca»,  «3JIEKTPOHHAsI
000J104KaY,

«QJICKTPOHHBIN CIIOM»

3 CtpoeHne BelecTBa. 6 «ONeMeHTHI TaOIHUIIbI ®opmynupoBaTh
Xumuueckast MeneneeBa Ha 3alllUTE | ONpPEETCHUS TOHATUIA
CBSI3b PonuHbDy «KOBaJICHTHAas

(XumMu4geckas HETIOJISIPHASI CBA3BY,
BUKTOpPUHA) «KOBAJICHTHAs MOJIIpHAs
CBSI3bY», KAOHHAS CBS3bY,
«XHMUYCCKHE «CTETNEHb OKUCIICHUS,
3JICMEHTHI Ha BOMHE» «AIEKTPOOTPHUIIATEIT-
(KOHKYpC Ha JTyUIIyIO HOCTBY.
CTEHTa3eTy) Onpenensarp THIT
XHUMHUYECKOH CBSI3H
«I1laru caxxeHbHU B COCOUHCHHIX Ha
XMMHUYECKON HAYKH B OCHOBAaHUHM XHMHYSCKOMN
roael Benukoi dbopmynel.  Onpenensarsb
OTedecTBEHHOM BOMHBD) | CTEICHb OKHUCIICHUS
(momutuHdOpMaIs) AJIEMEHTOB B
COCIMHCHHUSX.
CocraBnare  popmyssl
BEIIIECTB 110
CTEIICHU OKHCIICHHS
3JIEMEHTOB.
YcTanaBnuBaTh BHYTPH-
Y MEXIPEIMETHBIC CBS3U.
CocTaBnsTh
CpPaBHUTEJIHHBIC u
o0oO0maronMe TaOIUIIbI,
CXEMBI
3.1 KonTposbsnasi padora 1 Omnpenensars Tun

Ne 4 nmo Temam:
«Ilepuoanyeckuut
3akon /JI. W.
MenpeeeBa,
«CtpoeHnue
atoma», «CTpoenue
BellecTBa».

XUMHYECKOH CBSI3H

B COCAUMHCHUIX Ha
OCHOBAaHUH XHMHYECKOM
dbopmynel. OnpenensiTh
CTEIICHb DJICMCHTOB B
COCTUHECHMSX.
CoctaBnath HopMyIbl
CTEIICHU OKHMCJICHUS
SJIEMCHTOB.
¥YcraHaBnuBaTh BHYTpHU-
Y MEXITPEIMETHBIC CBS3U.

Xumus, 9 kiaacc (2 yaca B HeJ1eJIl0, Bcero 68 yacoB)

XapakrepucTuka
Peanuzanus
Conep:xkanue Kou- OCHOBHBIX BU/I0B
Ne BOCITUTATEIBHOTO
yueOHOro BO AeATeIbHOCTH
pasaeJa noTeHuuania (BUasl u
MaTepuaJia 4yacos yueHHKa (Ha ypOBHe
(bopMBI 1eATEILHOCTH) . N
Y4eOHBIX J1eiiCTBHI)
1 MHuoroodpa3sue 18 Pounb poccuiickux ydyensix B | Kmaccudunuuponarsb
XHMHYECKHX peaKknuii Pa3BUTUU HEOPTraHUYECKON | XUMHUYECKHE
XUMUHU peakuuu. IlpuBoguTh
Jlabopamopmwiii onvim: PaGoter 1.A.KaGmykoBa u MIPUMEPHI peakuui
Peaxyuu obmena Kuctsakosckoro KaX10T'0 THUIIA.




Medncoy pacmeopamu
9NEKMPOIUMO8

«['unparanust HOHOB»

JI.1. Mennenees-
«'unparHas Teopus
pacTBOpPOB»
B.A.YepHos,A.Jl.3eneHcku
i, M.C Lier-«Teopus
MOHHOT'O OOMEHa»
(cooOrienwust, KpyTJblii
CTOJT)

Pacno3nasartn
OKHUCJIUTEIIHHO-
BOCCTAHOBUTEJIbHEIE
peakuuu. OnpenensThb
OKHCJIUTEND,
BOCCTAaHOBUTEIIb,
MpoIIECC  OKUCJICHUS,
BOCCTaHOBJICHHS.
HaoOmronars u
OIINCBLIBATh
XUMUYECKHE PEaKIIUU
c IIOMOIIILIO
€CTECTBEHHOI'0 S3bIKa
U sA3bIKa  XHMMHUM.
YyacTBOBaTh B
COBMECTHOM
o0CyXIeHUU
pe3yJbTaTOB OMBITOB.
CocraBliTh
TEPMOXUMHUYECKUE
yYpaBHEHHUS PEaKIUil.
Bremaucnares TemioBoit
s dexT peakuuu 1O
eé
TEPMOXUMHYECKOMY
YpaBHEHUIO.
O0600mars 3HaHHUSA O
pacTBOpax.
[IpoBoauTh
HaOJIIOIeHUS 3a
IOBEJCHUEM BEIIECTB
B pacTBopax, 3a
XAMHUYECKAMU
peaxIusIMHu,
MPOTEKAIOIUMHU B
pacTBOpax.
DopMynMpoBaThH
ONpEACIICHUS TTIOHITUI
«OIEKTPOJIUT,
«HEDITIEKTPOJIUTY,
«OIEKTPOTUTHIECKAS
JIICCOITHAITAS.
KonkpetnsupoBathb
MIOHSATHE «HOH.
O0600marTe  HOHATHSI
«KaTHOH»,  «aHHOH.
Uccnenosats cBoiicTBa
pacTBOpOB
3JICKTPOJIUTOB.
OnuceiBaTh CBOMCTBaA
BEIICCTB B XoJe
JIEMOHCTPALIMOHHOTO U
1a60paTOPHOTO
3KCIEpPUMEHTA.
ColOmrogaTe  MpaBuiia




TEXHUKHU
0€30MaCHOCTH.
XapaxkTepus3oBaTh
YCIIOBUS TEUCHHUS
peakuuii B pacTBopax
DJIEKTPOJIUTOB bi (o)
KOHIIA.

Ornpenendarsb
BO3MO>XHOCTh
IIPOTEKaHUsl PpeaKUuil
HOHHOTO OOMEHa.
IIpoBonuTs
IPyNIOBbIE
HaAOJIOICHUS

BO BpeMs IPOBEICHUS
JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX
OTIBITOB.

OO6cyxnath B rpyImmnax
pEe3YJIbTAaThl  OTIBITOB.
OOBSICHATH CYIIHOCTh

peakuuii HOHHOTO
oOMmeHa. Pacno3naBath
peakuuu MOHHOI'O

obmena. CocTaBusiTh
WOHHBIE  ypaBHECHHS
peakmuii. CocTaBisTh
COKpaIi¢HHbIE HOHHBIE

yYpaBHEHUS peaKnid

11 IIpakTHyeckasn Cobnroate  mpaBuMIIa
padora Ne 1: TEXHUKHU
«A3yvyeHue BIAUSIHUA 0€30IacCHOCTH.
YCJIOBHIi MPOBeIeHUs HccnenoBath ycrnoBus,
XMMHYECKOH peakuuu BITHSTFOIIIE Ha
Ha e€ CKOPOCTb». CKOpPOCTh XMUMMYECKON

pEaKIum.

OnwuceiBaTh  yCIOBHS,
BIHSTFOIIIE Ha
CKOpPOCTh XUMHMYECKOU
pEaKIum.

IIpoBonuTs
TpYTIIOBBIE
HaOIro1eHUs

BO BpeMs MPOBEACHUS
JIEMOHCTPAIIMOHHBIX
OTIBITOB.

1.2 IIpakTH4eckasn Cobnronate  mpaBuiIa
padora Ne 2: peienue TEXHUKH
IKCHEPUMEHTATbHBIX 0€30IMaCHOCTH.
3a/a4 Mo Teme: XapakTepu3oBaTh
«CBoiicTBa KHCJIOT, yCIIOBUSA TEUYEHUs
OCHOBaHUM M coJjiei peakuuii B pacTBopax
KAaK 3JIEKTPOJIUTOBY. JJIEKTPOJIUTOB bi (4]

KoHI[a. Onpenensith
BO3MO>KHOCTh




MPOTEKAHUS PeaKIui
HOHHOTO OOMEHa.
[IpoBOaUTH
TPYIIOBBIE
HAOJIFOICHUS

BO BpEeMs IPOBEICHUS
JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX
OIIBITOB.

OO6cyxnarp B rpymmax
PE3yJIbTAThI OIBITOR.

13 KonTposbnas padora 1 YcranaBnuBarhb

Ne 1 mo Temam: IIPUHAJICKHOCTD

«Kiaccnpukanus BCINECTB K

XHMHYECKHX ONpENCICHHOMY

peakuuii» u KJ1acCy COECIMHEHUM.

«DJIEKTPOIMTHYECKAS ConocrasiATs

AUCCOLMALMSD). ceouctsa
pa3z0aBlIeHHON u
KOHIIEHTPUPOBAHHOU
A30THOM KHCJIOTBHI.
CocTaBisaTh ypaBHEHUS
CTYIEHYaTON
JMCCOLIMALIUU Ha
npumepe  pocdopHoit
KHCJIOTBI. 3aIlluChIBaTh
YpaBHEHUSI peakuuil B
MOHHOM BUJIC c
yKa3zaHHEeM TIepexoja
JJIEKTPOHOB.
Bpruncisate  MaccoByro
JIOJIF0  PacCTBOPEHHOTO
BEIIIECTBA B PAaCTBODE.

2 Mmnoroo0pazue 16 okTsa0ps - [lenb oxpanbl | Beruucnars

BelIeCTB 030HOBOTO CIIOS 3eMITH 110 XUMUYECKUM

Hemertasbl 24 (coobmieHue) ypaBHEHMSIM Maccy,

Jlabopamopnvie 00bEM 1in

onvimwl: 07-13 HOsA0D4 - KOJIMYECTBO OZHOIO

Bvimecnenue MexnyHapoiHas Heens W3 IPOAYKTOB

eanozeHamu opye opyaa
U3 pacmeopos ux
coeOuHeHutl
Osnaxomierue c
obpazyamu cepul u eé
NPUPOOHBIX
COeOUHeHUIl.
Kauecmeennoie
peaxyuu Ha cyrb@uo-,
cynohum-

u cynogham-uonsl 8
pacmeope.
Bzaumooeticmsue
cosetl AMMOHUSL CO
wenouamu
Kauecmeennas
peaxkyusi Ha YeaeKucvlil
eas. Kauecmeennas

HayKy U MUpa
(KOHKYpC pUCYHKOB I10
TeMe)

13 Hos1Ops 1918 - Jlenn
CO3IaHMST BOMCK
XUMHUYECKOHN 3aIUTEI
(cooOieHue)

J.H. IIpsgHauiHnKos-
OCHOBOTIOJIOKHHK
XHMH3ALUN OTE€UECTBEHHOTO
CENIbCKOTO XO03sI1CTBA
(cooO1eHue)

A.A. Mycun-Ilymxkun
OTKPBUI aJUIOTPOITHOE
Buzon3MeHeHue pochopa-
dbochop puoneroBbIit

PCaKkuu 1Mo Macce
HUCXOJHOTO BEUICCTBA,

00BEMY WM
KOJIMYECTBY BEIIECCTBA,
coJiepKaIiero
OTPENICIIEHHYIO JOJIEO
MPUMECEOHOMEPHOCTH
U3MCHEHUS CBOMCTB
HEMETAJIOB B
nepuoaax u A-
rpyImnax.
XapakTepu3oBaTh
rajioreHbl Ha OCHOBE UX
MOJIOKEHUS B
NIEPUOIUYECKON
CHUCTEME . n.
Menaeneena u
0COOCHHOCTEM




peaxkyusi Ha KapooHam-
UOH.

H3zyuenue obpazyos
Memannos.
Bzaumooeticmsue
MeMannos ¢
pacmeopamu coell.
Osznaxomnenue co
ceolcmeamu u
npespawjeHusimu
KapOoHamos u
2UOPOKAPOOHAMO8.
Tonyyenue euopoxcuoa
ANIOMUHUSL U
g3aumooeticmeue e2o ¢
Kuciomamu u
wenouamu.
Kauecmesennvie
peaxyuu Ha uonsl Fe2+
u Fe3+.

(coobmenue)

M.B. JJoMmoHOCOB-

OCHOBOIIOJIOKHUK HAYYHOTI'O

M0JIX0/1a K IPOU3BOJICTBY
CTCKJISTHHBIX M3/ICTUi B
Poccuu (pedepar)

Anmaznsriii o Poccun
(exrus)

Kepamuxka (I'xenb,
JIpIMKOBCKasi UTPYIIKA) -
HAPOHBIC TIPOMBICIIBI
Poccuu (mpe3enTarnys)

CTPOEHUS HX AaTOMOB.
OOBSICHATD
3aKOHOMEPHOCTH
U3MCHEHUS CBOMCTB
rajoreHoB Mo MEPUOAY

u B A-rpynmnax.
OmnucelBaTh  CBOKMCTBA
BCIICCTB B Xone
JEMOHCTPAIIMOHHOTO U
71a00paToOpHOTO
JKCTIEPUMEHTA.
Cobnronate  TEXHUKY
0e30IMacHOCTH.
Pacno3naBarth
ONBITHBIM IIyTEM
COJISTHOM KHCJIOTHI U €€
COJIH, OpoMU/IBI,
1500010701058
Hcnons3oBaTh
IpuoOpeTEHHBIE
3HAHUS W YMEHUS B
MPAKTUYECKOU
JIeATEIIbHOCTH u

OBCENHEBHOMN KU3HU C
LEBIO 0e301acHoro

oOpareHust

C BeIIleCTBaAMN u
MaTepuaraMu u
9KOJIOTHYECKH

TPAMOTHOT'O TOBEACHUS
B OKpYXKarolllel cpee.
Briuucnsate maccoByro
JIOJII0  pacTBOPEHHOTO
BEILIECTBA B paCTBOPE
XapakTepu3oBaTh
3JIEMEHTBI IVA-
rpynnsl  (HOATpYyNIbI
KHCJIOpOJIa) Ha

OCHOBE HX TIOJIOKCHHS
B MIEPUOANYECKON
cucTeme . .
Menaeneena u
0COOEHHOCTEM
CTPOEHHUSI KX aTOMOB.
OOBSCHATH
3aKOHOMEPHOCTHU
W3MEHCHUSA CBOICTB
3JIEMEHTOB IVA-
TpyHONbl 10 NEPUOAY U
B A-rpynmnax.
XapakTepu3oBaTh
AJIOTPOIIHIO
KHUCIIOpOJia U CEephI Kak
OJIHY U3 IPUYNH
MHOT000pa3us




Bemiects. ONOHCHIBATH

CBOMCTBaA BEILIECTB
xXoze
JEMOHCTPAIIMOHHOTO U
1a60paTOPHOTO
IKCIIEPUMEHTA.
CoOmo1aTh  TEXHUKY
0e30IMacHOCTH.
Oxka3pIBaTh  IEPBYIO
ITOMOII[b npu

OTPABJICHUSIX, OXKOTax
U TpaBMax, CBSI3AHHBIX
c peakTuBaMu u
71a00paTOPHBIM
00opynoBaHUEM.
Ornpenenarsb
MPUHAJIEKHOCTh
BEII[ECTB K
OnpeAcIEHHOMY
KJIACCY  COCOUHEHUH.
ComnocTtaBisiTh
CBOMCTBA
pa3z0aBlIeHHON u
KOHLICHTPUPOBaHHOU
CepHO KHUCJIOTHI.
3anuceiBaTh ypaBHEHUS
peaKuuii MOHHOM BHJIE
C yKa3zaHWeM mepexoja
3JIEKTPOHOB.
XapakTepu3oBaTh
3JIEMEHTBI

rpynnsl  (MOATPYMIIBI
a3oTa) Ha OCHOBE WX
MOJIOKEHUS B
MEPUOINYECKOMN
cucreme u
0COOeHHOCTEHN
CTPOEHHUSI KX aTOMOB.
OOBSCHATH
3aKOHOMEPHOCTHU
W3MEHCHUS CBOWCTB
3JIEMEHTOB VA-
TPYIIIIBIL.
XapakTepus3oBaTh
amorponuio  ¢docdopa
KaK OJIHYy M3 MPUYUH
MHOT000pa3us
BEIIECTB.
XapakTepu3oBaTh
3JIEMEHTBI IVA-
['pynmer  (moarpymnmsl
yrieposa) Ha OCHOBE
UX  TIOJIOKEHUS B
MIEPUOINYECKOMN
cucTeMe "




0co0eHHOCTEH
CTpOCHI/IH HUX aTOMOB.

OOBICHATD
3aKOHOMEPHOCTHU
W3MEHEHHS CBONCTB
3JICMEHTOB IVA-
TPYIIIIBL.
XapakTepus3oBaTh

AJUIOTPOIIHIO yTriiepoza
KaK OJHY U3 IPUUUH

2.1

IpakTnyeckas
padora Ne 3:
«IlosryueHue cosisiHOM
KHCJIOTHI M U3y4YeHHue
eé CBOICTBY.

Cobnronats nmpaBuiia
TEXHHUKHU
0€30MMacHOCTH.
Pacno3naBatb
ONBITHBIM NIYTEM
aMMuaKa, pacTBOPbI
KHUCJIOT, HUTPAT- U
dbocdar-noHbl, HOH
aMMOHHSI.
Hcnonb3oBaTh
npuoOpeTEHHBIC
3HAHUS U YMEHHUS B
MPAKTUYECKOU
JeSATeTbHOCTH 1
MTOBCEIHEBHOM KU3HU C
1eJIbI0 0€3011aCHOTO
oOparieHus ¢
BEII[ECTBAMHU U
MaTepHalaMH 1
9KOJIOTUYECKH
TPaMOTHOTO TTOBEICHUS
B OKPY’KaIOILIEH cpene.
OnuceIBaTh CBONMCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBE HaOIIOIeHUH 32
UX MPEBPALICHUSIMHU.

2.2

IIpakTuyeckas
padora Ne 4:
Pemenne
IKCIEPUMEHTAJIbHBIX
3aJa4 mo rTeme
«Kucaopoa n

cepay.

CobmtoiaTh npaBuia
TEXHUKHU
0€e30IMacHOCTH.
OnuceIBaTh CBOMCTBA
M3y4aeMbIX BEILIECTB
Ha OCHOBE
HaOIIOAEHUHN 3a UX
MPEBPAIICHUSIMHU.
Hcnonb3oBath
MPUOOPETEHHBIE
3HAHWS U YMCHHUS B
[IPaKTUYECKON
NESITENLHOCTH U
MMOBCETHEBHOM
’KH3HH C LENBIO
0€30I1aCHOTO
oOpareHus ¢
BEIIECTBAMH U
MaTepuatamMH u
DKOJIOTHYECKHU
IPaMOTHOTO
MIOBEIECHUS B




OKpY>Kalollen cpenie.

2.3

IIpakTuyeckas
padora Ne S:
«Ilosryuyenue
aMMHMAKa M H3Y4YeHHE
€ro CBOMCTBY.

Cobmronate npaBuiia
TEXHUKU
0e30IMacHOCTH.
Hcmons3oBaTh
npruoOpeTEHHbIE
3HAHUS U YMCHHS B
MPAKTUYECKOU
IEeATEIbHOCTH U
MMOBCETHEBHOM KM3HHU C
LIeJIbI0 0€30MacHOro
oOparmeHus ¢
BEIIESCTBAMU U
MaTepuataMH u
JKOJIOTHYECKU
rPAaMOTHOTO MTOBEICHHUS
B OKpYKarollen cpene.
OnuceiBaTh CBOMCTBA
M3y4aeMbIX BEUIECTB HA
OCHOBE HaOJIIOJICHUH 3a
WX MPEBPALICHUSMH.

2.4

IIpakTuyeckas
padora Ne 6:
«IlosryyeHue oxcuaa
yriaepoaa(IV) n
U3yYeHue ero
cBoiicTB. Pac-
NMO3HABaHHE
Kap0OHaTOBY.

CobnronaTh mpaBuiIa
TEXHUKH
0€30I1aCHOCTH.
Hcnonn3oBarh
pUoOpeTEHHBIE
3HaHUS U YMEHUS B
IPaKTUYECKON
JIeSITeIIbHOCTH B
TMOBCETHEBHOMN KU3HHU C
1[eJIbI0 OE30I1aCHOTO
oOparieHus ¢
BEIICCTBAMM U
MaTepHaaMH 1
9KOJIOTHYCCKHU
TPaMOTHOTO TTOBEICHUS
B OKPY’KaIOILIEH cpene.
OmmceIBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBE HAOIIOIEHUH 3a
UX MPEBPALIECHUSMH.

2.5

KonTtpoubHas padora
Ne 2 o Teme:
«HemMeTaLiIbD).

Bremaucnars mo
XUMHUUYECKUM
YpaBHEHUSIM Maccy,
00BEM UJIU KOJIMYECTBO
OJHOTO U3 MPOJTYKTOB
pEaKUuu Mo Macce
HCXOJIHOTO BEIISCTBA,
00BEMY HITH
KOJINYECTBY BEIIECTBA,
COAEPKAILIETO
OTPENICIIEHHYIO JOJIEO
IpUMecen.

MHuorooopa3sue
BeLeCTB

13

Kenezo. CrmaBbl Jxenesa.
[{app — kostokou1. [{aps-




MeTtajLibl

nyIiKa (CooOIeHne)

Xy[0KeCcTBEeHHAs
00paboTka MeTaia
(punudTH, PruMrpaHs)
JlexopaTuBHas pocnuch Ha
MeTaJljie U JJaKoBast
skuBonuch (JKocToBckue
MOJIHOCHI) - HAPOJHbIE
npomebicibl Poccun
(Kpyrasrii ctom)

Paoote! A.Il. AnocoBa-
Hayunoe o6ocHoBaHme
noJIydeHus cTaiu (oK)

3.1

IIpakTuyeckas
pabora Ne 7 pemienue
JKCIIEPUMEHTAJIBHbBIX
3aJa4 Mo TeMe:
«MeTaibl 1 MX
COeIMHEHUSD).

Ha6monate u
OIHCHIBATh
XUMHUYECKHE PEAKIIHH
C TOMOIIBIO
€CTECTBCHHOTO SI3bIKa U
SI3bIKA XUMUHU.
OrnuceIBaTh CBOKCTBA
M3y4aeMbIX BEUIECTB Ha
OCHOBE HaOJIIOICHUH 3a
UX MPEBPALICHUSIMHU.
Pacno3znaBatb
OIBITHBIM ITyTEM
THJIPOKCH/I-UOHBI,
nonbl Fe2+ u Fe3+.
Cobinto1aTh TEXHUKY
0€e30MacHOro
oOparieHus ¢
XAMHUYECKOU MOCYHO0MN
1 J1abOpaTOpPHBIM
00opynoBaHUEM.
OcyiecTBiIsITh
peaxiuu,

TTO/ITBEPIK TAOIITHE
TeHETUYECKYIO CBSI3b
MEXTY
HEOPraHUYECKUMU
COCTUHEHUSIMH.
3anuchIBaTh YpaBHEHUS
peakuuii B MOHHOM
BHUJIC C YKa3aHUEM
nepexo/ia AIEKTPOHOB.

3.2

KonTposbnas padora
Ne3 o Teme:
«MeTaJLlIBDY.

Breraucnars mo
XUMHYECKUM
YpaBHEHUSIM Maccy,
00BEM WIIH KOJIMYECTBO
OJIHOTO U3 MPOJIYKTOB
peaKIiu Mo Macce
HCXOJHOTO BEIIECTBA,
00BEMY WITH
KOJIMYECTBY BEIIECTBA,




CoJIeprKaIlero
ONPEAECIEHHYIO JOJIIO
MIpUMECEH.

Kparkuii 0630p
BasKHeHIIMX
OpPraHUYeCcKuX
BeIleCTB

29 mas - JleHb XuUMUKa
Y10 MBI 3HaEM 0

BEIIECTBAX, UX CBOMCTBAX U

TPEBPAILCHUSIX
(kBecT-Hrpa)

Hcnons3oBars BHYTpU-
U MEKIIPEIMETHBIC
cBs3u. CocTaBsATh
MOJICKYJISIPHBIE U
CTPYKTYpHBIC

bopMyIIBI
YTJIEBOJIOPOIOB.
Onpenenars
MPUHAICKHOCTD
BEIIECTBA K
OIPEIEIEHHOMY
KJIACCy OPTaHUYECKUX
COEIMHEHUM.
3anuceIBaTh YpaBHEHHS
pEaKUHil 3aMEeICHUS U
MPUCOEANHECHUS
y4acTHEM
OpPraHHYECKUX
BEIIECTB.

Ha0mronare
JIEMOHCTPUPYEMBIE
OTIBITHI. OnuceiBaTh
CBOMCTBA  M3y4aeMBbIX
BEIIECTB HA OCHOBE
HaOMIOZICHUN 3a UX
MPEBPAICHUSIMH.
YuacTBOBaTh B
COBMECTHOM
00CyXIeHUHU
pe3yJIbTaTOB  OMBITOB.
[IpoBoauTh
KauyeCTBEHHBIE PEAKIIUU

Ha HEKOTOPbIE
OpraHU4YeCcKHue
BEIIIECTBA.
ITonp3oBaThes
nHpopMaruen u3
JIPYTUX HCTOYHHUKOB
IS IMOATOTOBKH

KPaTKHX COOOIIEHUH.
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