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[NOACHUTEJIBHAS 3AIINCKA

Pabouas mporpaMma 1o XuMHH 7151 OCHOBHOI IIKOJIBI cOCTaBjieHa Ha ocHoBe DenepaabHOTo
rOCYIapCTBEHHOI'O CTaHIapTa OCHOBHOI'O OOLIEero o0pa3oBaHus U IpeAHA3HAueHa Uil 00y4aloUuXCs C
OB3 8-9 knaccos

VYueOHblii npeaMeT «XUMUS» BXOAUT B peAMETHYI0 o0nacTh «EcTecTBeHHOHAYYHBIE TPpeaMEThD». B
CHCTEME eCTeCTBEHHOHAYYHOT0 00pa30BaHMs XMMUS KaK YUeOHBIH peIMET 3aHUMAaeT BaKHOE MECTO B
MMO3HAHUH 3aKOHOB MTPHUPOIBI, (HOPMUPOBAHUH HAYYHOW KapTHHBI MHAPA, CO3/TaHUU OCHOBBI XUMHUYECKHAX
3HaHWH, HEOOXOUMBIX JUIA TOBCETHEBHON KM3HH, HABBIKOB 3/JOPOBOTO M 0€30IaCHOTO ISl YEIOBEKa U
OKpYy>Karolleil ero cpessl 00pasa Ku3HH, a TAKKE B BOCIUTAHUH YKOJIOTMYECKOH KyJIbTYPHI.

YcnemHocTs U3y4eHus] XUMUH CBSI3aHA C OBJIAJICHUEM XUMHUYECKHUM SI3bIKOM, COOIOCHUEM TIPABUI
Oe3omacHol paboTHI MPH BHITOJTHEHUN XMMUYECKOT0 SKCIIEPUMEHTA, OCO3HAHHEM MHOTOUUCIICHHBIX CBS3eH
XMMMH C IPYTUMH MIpeIMEeTaMH1 MIKOJIBHOTO Kypca.

[Iporpamma BKITFOUaeT B ce0s1 OCHOBBI HEOPTaHMYECKOW W OpraHnveckoi xumun. [ maBHoi nueet
IIPOrpPaMMBI SIBJISETCS CO3aHue 0A30BOr0 KOMIUIEKCA OTIOPHBIX 3HAHUM 110 XMMUH, BBIPDAKEHHBIX B (hopMe,
COOTBETCTBYIOIICH BO3pacTy 00YYarOIIUXCSI U UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B conepxanum 1aHHOTO Kypca MpeAcTaBiIeHbl OCHOBONOJIATaoLINe XUMUUECKUE TEOPETHUECKHE 3HAHUS,
BKIIFOYAIOIIAE U3YYEHUE COCTABA U CTPOCHUS BEIIECTB, 3aBUCHMOCTH HX CBOMCTB OT CTPOCHHUS,
IIPOTHO3UPOBAHKE CBOMCTB BEIECTB, UCCICAOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUHN U ITyTei
YIPaBICHUS UMU B LIETAX MOTyUEHHsI BELIECTB U MaTEPHAIIOB.

TeopeTnueckyro OCHOBY U3yUEHHsI HEOPIraHUYECKON XMMUHU COCTABIIIET aTOMHO-MOJIEKYJIIPHOE YUECHHE,
[Tepuonuueckuii 3akon .. MeHneneeBa ¢ KpaTKUMU CBEJICHUSIMU O CTPOEHUU aTOMa, BUIaX XUMUUYECKOU
CBA3H, 3aKOHOMEPHOCTSIX MPOTEKAHHSI XUMHUUECKUX PEAKITHI.

B n3ydeHnu kypca 3HaUMTENBHAs POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPHUMEHTY: TPOBEACHUIO
MIPAaKTUYECKUX U Ja00paTOpHBIX PadOT, ONMCAHUIO PE3yJIbTATOB YUEHHYECKOTO SKCIICPUMEHTA,
COOJIIOJICHUIO HOPM | MIPaBUII Oe301acHON paboThl B XUMHUYECKOH JTa00paTOPHH.

Peanuzanus nanHo# nporpaMMel B mporecce 00ydeHus mo3poiaut oOyuatonumes ¢ 3[1P ycBouTh KiroueBbie
XMMHYECKHE KOMIIETCHIIMU U NOHATh POJIb M 3HAYCHHE XUMUU CPEAH JPYTHUX HAyK O IIPUPOJE.

N3yueHne XumMuu ciocoO0CcTBYeT (OPMUPOBAHUIO Y 00YUAIOLINXCSI HAYYHOTO MUPOBO33PEHHUS, OCBOSHHIO
o0IIeHayYHbIX METOJ0B (HaOII0AeHUE, U3MEPEHNE, IKCIICPUMEHT, MOJCITUPOBAHHUE ), OCBOSHHIO
MPAKTHUYECKOTO MPUMEHEHUS HAyYHBIX 3HAaHUI, OCHOBAaHHOT'O Ha MEXIPEAMETHBIX CBS35X C IPEIMETaMU
«Oxpyxatontuit Mupy, «Pusukay, «buonorus», «['eorpadpus», «Matematnka» u HOpMUPYET KOMITETECHIINH,
HEOOXOAMMBIE JUISI MPOJOHKEHUST 00pa30BaHuUs B 00JIACTH €CTECTBEHHBIX HaYK.

W3yueHne XuMun ciocoOcTByeT pa3BuThio y oOyuaromuxcs ¢ 3[IP npocTpaHcTBEeHHOTO BOOOpaXKeHus,
(YHKIMOHAIBHON IPaMOTHOCTH, YMEHHS BOCIIPUHUMATL U KPUTUUECKH aHAIN3UPOBAaTh HH(POPMAIHIO,
MPEACTABICHHYIO B Pa3IMYHBIX opMax. 3HAUUMOCTh PEAMETa JUIsl Pa3BUTHS KU3HEHHOH KOMIIETEHIINN
oOyuaromuxcs ¢ 3[1P 3akitrouaercss B yCBOSHHH OCHOBBI XUMUYECKUX 3HAHUH, HEOOXOIUMBIX JUISI
MOBCEAHEBHOM JKU3HH; HAaBBIKOB 310pPOBOT0 U O€30IaCHOTO JIs1 YeJIOBEKa M OKpY’KaroIel ero cpensl o0pasa
XKHU3HU; GOPMUPOBAHUHU 3KOJIOTUUECKON KYJIbTYPBI.

[Iporpamma oTpaxaet cojiepkaHue 00y4eHUs IPeAMETY « XUMHUSD» C YI€TOM 0COOBIX 00pa30oBaTeIbHBIX
notpebHocTelt odyuaromuxcs ¢ 3[1P. OBnagenune yueOHbIM peIMETOM «XUMUS TPENCTaBISET
OTIpEICTICHHYIO TPYIHOCTE 1i1s1 oOydarommxcs ¢ 3[1P. DTo cBs3aHO ¢ 0COOCHHOCTSIME MBICITHTEIHEHOMN
JIeSITeIbHOCTH, TIEPUOJMYECKUMU KOJIEOaHNIMH BHUMAHHS, MAJIBIM 00EMOM NaMsITH, HEIOCTaATOYHOCTHIO
oOmiero 3amaca 3HaHUH, TOHMKEHHBIM TIO3HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHSI.
s mpeogonenust TpyAHOCTEH B M3yUEHUH yueOHOro npeaMeTa «XuMus» HeoOXoanMma afganTtamnus oobema
U XapakTepa y4eOHOT0 MaTepHaia K O3HaBaTeJIbHBIM BO3MOKHOCTSIM JIAHHOW KaTerOpHH 00yYaroIixcs,
y4eT UX 0COOEHHOCTEH pa3BUTHS: UCTIOIH30BAHNE AITOPUTMOB, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX
CBA3€EH, IOCTENEHHOE YCIIO)KHEHUE H3Y9aeMOro MaTepHara.

ITpu u3y4eHnn XUMUU HEOOXO0AUMO OCYLIECTBIATH B3aUMO/ICHCTBIE Ha IIOJINCEHCOPHOI OCHOBE.
Teopernyeckuii MaTepHaAll PEKOMEHIYETCS U3y4aTh B IIPOLIECCE MTPAKTUYECKON EeATEIbHOCTH. BO3MOXKHO
BBIJICJICHHE OTAEJBHBIX YPOKOB Ha PEILCHHE 3a/1a4 B CBSI3M CO CIOKHOCTHIO aHAIN3a TEKCTa 00yUYaroIuMHCs
¢ 3I1P. Opraanyeckoe eAMHCTBO MPAKTHIECKON W MBICIUTEIHHON IEATEIBHOCTH 00yJaIONINXCS Ha YPOKaxX
XMMHH CIIOCOOCTBYET IIPOYHOMY U OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XUMHUYECKUX 3HAHUM U YMEHUH.
Oco06oe BHUMaHKE MPH N3YUYCHUH XUMHH YIETSeTCs H3YYeHUIO «CKBO3HBIX) MOHATHHA U (OpMUPOBaHUIO
HaBbIKa CTPYKTYpUPOBaHUS MaTepHaa.

Henu u 3anauu u3yveHus y4e0HOro npeamMera « XMMHUI»

Obwue yenu n3ydeHus yaeOHOTo mpenaMeTa « XUMIsD TpeAcTaBieHsl B [[pumepHoii paboueit mporpamMme
OCHOBHOT0 0011ero oopa3oBanusi. OHH aKTyaJIN3UPOBAHbI C YYETOM HOBBIX IPHOPUTETOB B CHCTEME
OCHOBHOTO 00111€r0 00pa30BaHusl, HAPaBICHHOCTH O0Y4EHHsI Ha pa3BUTHE U CAaMOPA3BUTHE JIUYHOCTH,
(dopMHpOBaHHE €€ HHTEIUIEKTA U 001IeH KynbTypbl. O0yueHHe YMEHHIO YUUTHCS U MPOIOIDKATh CBOE



00pa3oBaHKHE CAaMOCTOATENIFHO B HACTOSIIEE BPEMsI SIBJSIETCS] OAHOW U3 BaKHEWIINX (DyHKIMH y4eOHbBIX

NPEAMETOB, B TOM YHCIE M « XUMHUI».

s obyuatormxcs ¢ 3I1P, Tak ke, Kak 1 JUI1 HOPMaTHBHO Pa3BUBAIOIINXCS] CBEPCTHUKOB, OCBAHBAIOIINX

OCHOBHYIO 00pa30BaTeNbHYIO MIPOrpaMMy, JOMUHHUPYIOIIee 3HaUeHNE MPUOOPETAIOT TaKHEe yeau, Kak:

*  (opMHpOBaHHNE UHTEILICKTYAILHO Pa3BUTON JIMYHOCTH, TOTOBOW K COTPYJHHUYECTBY, CAMOCTOSTEIILHOMY
NPUHATHIO PELICHUH, CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIINMCS yCIOBUSIM KHU3HH;

"  HampaBJICHHOCTb OOYYEHHs Ha CHCTEMAaTHYECKOE MPHOOIIEHUE yUaIluXcsi K CaMOCTOATENIbHON
MO3HABATEIBLHOM JIESITEIbHOCTH, HAYYHBIM U IPAKTUYECKUM METOJIaM MO3HAHUS, (OPMHUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

* oOecredyeHue ycaoBUi, CHOCOOCTBYIOIUX NPHOOPETEHUIO 00yYaIOIIUMUCS OIbITa pa3HOOOPa3HOM
JeSITEIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINI), UMEIOLNX
YHHBEpCaIbHOE 3HAUYEHHE AJISl PAa3INYHBIX BHOB ACSTEILHOCTH;

* (dopMHpOBaHNE yMEHHH OOBACHATH U OLIEHUBATh SBJICHUS OKPY)KAIOLIEr0 MUPa Ha OCHOBAaHWY 3HAHUH 1
OIIBITA, NTOJYYEHHBIX IIPU U3YUCHUHU XUMUHY;

*  (opmupoBaHue y 00yUYarOIUXCS TYMAaHHUCTHUECKIX OTHOIICHHH, TOHUMAaHHS IEHHOCTH XUMUYECKUX
3HAHW A7 BEIPAOOTKH SKOJIOTHYECKH 1eNIECO00pa3HOro OBEACHHS B OBITY M TPYIOBOH NS TENbHOCTH
B LIEJISIX COXPAHEHUsI CBOETO 37I0POBbS U OKPYKAIOLIEH MPUPOAHON Cpebl;

"  pa3BHUTHE MOTHBAIMU K 00YYEHHUIO, CTIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHS OOIIEUEITOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY MPOQUIIS 1
HaNpaBJICHHOCTHU JabHEeHIero o0y4yeHusl.

Kypc HanpasieH Ha pelieHne CIeAyoIuX 3a0ay, 00eCIeYNBAIOLINX PeaTn3alnio JHIHOCTHO-

OpPUECHTUPOBAHHOTO M JICATEIEHOCTHOTO MOIX0A0B K 00ydeHHI0 XuMuH obyuatomuxcs ¢ 3[1P Ha yposae

OCHOBHOTO 00IIIET0 00pa30BaHMSL:

*  (opMHPOBaHHE IEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX IPEACTABICHUN O BEIIECTBAX, UX
IPEBPALICHUSIX U IPAKTUYECKOM IPUMEHEHUH; OBJIaIcHUE IIOHSITUHHBIM allllapaTOM U CUMBOJINYECKUM
S3BIKOM XUMUH;

"  0CO3HaHWE OOBEKTHBHOM 3HAUMMOCTH OCHOB XMMHYECKOW HAYKH KaK 00JacTH COBPEMEHHOI'O
€CTEeCTBO3HAHMS, XHMUUECKHX MPEBPAICHHH HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB KAK OCHOBEI
MHOTHUX SIBJICHH KHBOW M HEXXHBOW PUPOIBI; YIIIyOJIeHHE MPEICTaBICHUI 0 MaTepHaIbHOM €IUHCTBE
MUpA;

"  OBJAaJEHHE OCHOBAMHU XMMUYECKOH IPaMOTHOCTHU: CIIOCOOHOCTBIO aHANN3UPOBATh U OOBEKTHUBHO
OILICHUBATH )KU3HEHHBIE CUTYalluH, CBI3aHHbBIC C XUMHEH, HaBBIKAMH 0€30MacHOT0 00palieHus ¢
BEIIECTBAMH, HCTIOB3YEMBIMH B TIOBCETHEBHOH KH3HN; YMEHHEM aHANN3UPOBATh U MJIaHUPOBAThH
9KOJIOTHYECKH 0€30IacHOE TIOBEICHHUE B IIETISIX COXPAHEHHSI 300POBbS M OKpY>KaroIeil cpesl;

*  (opMHPOBaHNE YMEHHUH yCTaHABIMBATEH CBS3H MEXIY pPealbHO HaOJII0JaeMbIMU XUMHYECKUMHU
SBJICHUSIMH U TIPOLIECCaMU, POUCXOAALINMHU B MUKPOMHPE, OOBSICHATH MPHYMHBI MHOT000pa3ust
BEIIECTB, 3aBUCMOCTb HX CBOIMCTB OT COCTaBa M CTPOEHHUS, a TAaK)Ke 3aBUCHMOCTh PUMEHEHHS BEILIECTB
OT MX CBOMCTB;

"  [pUOOpPETEHHE OMBITA UCTIONHL30BAHMUS PA3IMYHBIX METOJIOB U3yUCHHUS BEIECTB, HAOOACHUS 3a UX
MPEBPALICHUSIMH NIPY TIPOBEJCHNUH HECIIOKHBIX XUMHUUECKUX IKCIIEPUMEHTOB € HCIIOIB30BaHUEM
nabopaTopHOro 000pyIOBaHUS U TPUOOPOB;

*  (opMHpOBaHHE MPEACTABICHUI O 3HAYCHIH XUMUUECKON HAYKH U PEIICHIH COBPEMEHHBIX
9KOJIOTHYECKHX MPOOIIEM, B TOM YHCIIE B IIPENOTBPALICHUN TEXHOTEHHBIX M IKOJIOTUYECKUX KaTacTpod.

Oco0enHocTu 0T0OOpa U AIANTANMYU Y4eOHOT0 MaTepUAaJIa 0 XUMMHUHU

OO0yuenne yueOHOMY IpeaAMETY «XUMHA» HE00X0IUMO CTPOUTH Ha CO3IAHUH ONTHMAJIBbHBIX YCIOBUH IS

YCBOEHHS IPOrpaMMHOT0 MaTepuaia ooydaromumucs ¢ 3I1P. bonbioe BHuMaHue JOMHKHO OBITH yJIENEHO

0TOOpY yueOHOTO MaTepHaja B COOTBETCTBUH C PUHIUIIOM JIOCTYITHOCTH IIPH COXPaHEHUH O0IIEro

6a3oBoro ypoBHs. OH JOIHKEH MO COJIEPyKaHUIO H 00BEMY OBITh aJalTHPOBAHHBIM T oOydatoruxcs ¢ 3[1P

B COOTBETCTBHH C UX 0COOBIMU 00pa3oBaTeIbHBIMH TOTpeOHOCTIMH. ClieyeT 00JIeTINTh OBIaACHHE

MatepuaioM obyuatommmucs ¢ 3I1P mocpeacTBoM ero neTaabHOro 00bSICHEHHS C CUCTEMAaTHYECKUM

MOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOH B IPUMEHEHNH 3HAHUH C UCIIOJIb30BAaHEM ITPHEMOB

ANTOPUTMH3AINHT B BU3YaJbHBIX ONIOP, O0YYEHUS CTPYKTYPHUPOBAHHIO MaTepHaa.

Bonpmioe 3nadenre A1 OTHOIIEHHOTO YCBOCHHS YyI€OHOTO MaTepralia HMEET Oropa Ha MEXIPEAMETHBIE

CBSI3U BOIIPOCOB, M3y4aeMbIX B IJaHHOM Kypce, C TAKUMH y4eOHBIMU NpeaMeTaMu Kak «l eorpadusy,

«®Dusukay, «buonorus». [lo3Bonss paccMaTpuBaTh OIMH U TOT e yueOHBIH MaTepual ¢ pa3HbIX TOUEK

3pEeHNs1, MEXKIIPEIMETHBIE CBS3H CIIOCOOCTBYIOT €ro JyYIleMy OCMBICIICHUIO, 00Jiee TPOYHOMY 3aKPETIIICHUIO

MIOJIYYECHHBIX 3HAHUI U PAKTUYECKUX YMECHHMN.

IIpy OATOTOBKE K ypOKaM YUHTEIb A0OJKEH IPeLyCMOTPETh GOPMUPOBAHKE Y O0YHaIOIINXCS YMEHHUH

aHAJIM3UPOBATh, CPABHUBATH, 00001IaTh N3ydaeMblii MaTepuall, IJIAHUPOBATh IPEACTOSAILYIO padoTy,

OCYILECTBIISITH CAMOKOHTPOJB. He00X0IMMO MOCTOSIHHO CIEANTH 32 MPAaBUIIBHOCTBIO pe4eBOT0 0(pOpMIICHUS

BbICKa3bIBaHUH oOyuatomuxcs ¢ 3I1P.



B cBs131 ¢ 0COOCHHOCTSAMH MTOBEACHUSIH AeaTebHOCTH oOydarontuxcs ¢ 3I1P (pacTopMoXeHHOCTB,
HEOPraHU30BaHHOCTh) HEOOXOIUM CTPOKAUIITNI KOHTPOJIb COOIOACHHSI TPAaBUII TEXHUKH 0€301acHOCTH
NIpY IPOBEJICHUH J1a00paTOPHBIX PadOT B XMMUYECKOM KaOHHETE.

IIpumepHbie BUABI AeATebHOCTH o0ydatomuxcs ¢ 3I1P, o0yc/ioBi1eHHbIE 0CO0OBIMU
00pa3oBaTeJIbHBIMHI MOTPEOHOCTAMH M 00ecTeYrBaIOIIHe OCMBICJEHHOE OCBOEHUE CONePKAHNU
o0pa3oBaHMsl MO NMpeaMeTy « XUMHUS»

CopepxaHre BUIOB JedaTenbHocTH obydatonuxcs ¢ 3[1P Ha ypokax Xxumun omnpenenseTcs uX 0COOBIMU
obpazoBareibHbIMU TOTpeOHOCTSIMH. [ToMuMo mupoko ucnoib3yembix B OOIT OO0 o6mux amst Beex
00yYaromuxcst BUIOB ACATEIFHOCTH CIIEAYET YCHINTh BHIBI ISSATEIBHOCTH, ClieU(UIHBIC 715l JAaHHOU
KaTeropun 00ydJaronIuxcs, st 00ecreYeHnsT OCMBICIEHHOTO OCBOCHHS COJIEPKaHUs 00pa30BaHUsI 110
MPEeIMETY: YCUJICHHE TIPEMETHO-TIPAKTHYECKON NEATETFHOCTH C aKTUBU3AINEH CEHCOPHBIX CHCTEM;
YyepeZ0BaHUE BUJIOB JIEATENBHOCTH, 331€UCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuala
C OIIOPOH Ha alNTOPUTM; «IIOLIArOBOCTEY» B U3yYEHUH MaTepHasa; UCIONb30BaHUE AOOIHUTEIBHOM
BH3YyaJIbHOH OIOPHI (TUIaHBI, 00pa3Ibl, CXEMBI, MMA0JIOHBI, OTIOPHBIC TA0HIIE). st pasBUTHS Y
oOyuqatomuxcs ¢ 3I1P ymenus nenatb BEIBOIBI, (POPMHUPOBAHHS TPAMOTHOTO PEYEBOTO BHICKA3BIBAHUS
HE00XOIMMO HCIIOJIb30BaTh OMOPHBIE clIoBa U Kiuie. Ocoboe BHUMaHUE CIeIyeT YACIUTh 00yUEeHHUIO
CTPYKTYPUPOBAHHUIO MaTEpUaJIa: COCTABICHUE PUCYHOUHBIX U BEpOaIbHBIX CXEM, COCTABJICHUE TaOIHL,
cocTaBlieHHE KitacCu(pUKaIUK ¢ 0003HAYEHHBIMUA OCHOBaHUSIMU JIJIs KIIACCU(UKAIIMN W HATIOJIHEHNE MX
npuMepamHu  JIp.

[Ipumepnast TeMaTuueckas U TepMUHOJIOrnYeckas jgekcuka coorserctsyer OOII OOO.

Jns obydatonmuxcs ¢ 3P cymecTBeHHBIMHA SBISIFOTCSI IPHEMBI paOOTHI C IEKCHIECKHM MaTepHAIIOM T10
npeamety. [IpoBonuTces cniennansHasi padoTa 10 BBEJCHUIO B aKTUBHBIHN CJI0Baph 00YYaIOLIHXCSI
COOTBETCTBYIOLIEH TepMUHOIOTHH. V3ydaeMble TEPMHUHBI BBOJSTCS HA TOJIMCEHCOPHONH OCHOBE,
o0s13aTenpHa BU3yalbHAS TOACPIKKA, aITOPUTMBI PA0OTHI C ONIPEIEICHNEM, OITOPHBIE CXEMBI JJIS
aKTyaJM3allii TEPMUHOIOTHH.

MecTto y4yeOHOro npeaMera «XuMMH» B Y4eOHOM IJIaHe

B cootBercTBHM ¢ DenepanbHBIM TOCYyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro
o0pa3oBaHus yueOHBII peIMeT « XUMUs» BXOJHUT B IPEeAMETHYI0 o0nacTs «EcTecTBeHHOHAayUHBIE
MPEMETBD U SIBIISIETCS 0053aTEIbHBIM JJISl H3Y4YCHHUSL.

Y4eOHBIM TUTaHOM Ha €€ N3y4eHue OTBeAeHO 136 yueOHbIX YacoB — 10 2 4 B Hellenro B 8 1 9 Kitaccax
COOTBETCTBEHHO.

Coneprxanue y4eOHOTO mpeamera « XuMus», pelicTapienHoe B [IpuMepHoii paboyeii mporpamme,
cootBercTByeT @I'OC OO0, pazpaborano ¢ yuetom [IpumepHOit 0CHOBHOI 00pa30BaTEIHLHON MTPOTrPAMMBI
OCHOBHOTO 001IeT0 00pa30oBaHwsI 110 YIeOHOMY MpeaMeTy « XUMHI», COOTBETCTBYeT [IpumepHOit
aJlanTHPOBAaHHOW OCHOBHOW 00Pa30BaTENbHO MPOrpaMMe OCHOBHOTO OOIIEro 00pa3oBaHus 00yUYarOIHXCs
C 33JIEP>)KKOU IICUXUYECKOTO Pa3BUTHSL.

COAEPXAHUE YUYEBHOI'O ITPEAMETA «XUMUS» 110 TOAAM U3YUEHUA
8 KJIACC (2 gaca B Henenro, Bcero 68 4acoB)

IlepBoHayaibHbIe XUMHYECKHE IOHATHUS

ITpeamer xumuu. Posb Xumuu B 5xu3HH YenoBeka. XuMus B cucteMe Hayk. Tena u BemecTBa. Puzndeckne
CBOICcTBa BellecTB. ArperaTHoe COCTOsHUE BemecTB. [loHsATHe 0 MeTo1aX MO3HAHKA B XUMHUHU. UHCThIe
BelecTBa u cMecu. CrocoObl pa3eneHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUECKHUX 31€MEHTOB. [IpocThie u cioxHbIE
BEIIECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popMmynna. BaneHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BeniecTB. OTHOCUTENbHAS aTOMHasA Macca. OTHOCUTENbHAs MOJEKYJIsIpHas Macca. MaccoBast 107
XUMHYECKOTO 3JIEMEHTa B COCTMHEHHH.

Konnuectso BemecTBa. Mosb. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX
eAnHuL BemecTBa. Pacyérel o ¢popmysaM XUMHYECKUX COCTMHEHHM.

dusndeckre 1 XUMHUUECKHUE SBICHUS. XUMHYECKas Peakus U e€ Npu3HaKu. 3aKOH COXPaHEHUSI MacChl
BElIECTB. XMMHUYecKre ypaBHeHHs1. Kitaccudukanust XUMUYeCcKuX peakiuii (CoeTMHEeHNs, Pa3lioKeHHU,
3aMelIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHYECKOH [10CY10M, TpaBuIaMy paboThI B 1a00paTOpuH U MpHEMaMH 00paleHus ¢
nabopaTtopHbIM 000pyIOBaHUEM, U3YUCHUE U ONTUCaHUE (PU3NIECKUX CBOUCTB 00Pa3lOB HEOPTAaHMUYECKUX
BEIIECTB, HAOMIOIeHNE (PU3NYECKHX (TUIABIEHUE BOCKA, TassHUE JIbJIa, PACTHPAHHE caxapa B CTYIKE, KUTICHHE
1 KOHJEHCANUs BOJbI) U XUMUUYECKUX (TOpEHHE CBEUH, IPOKAJNBAHNE MEIHOM IIPOBOJIOKH, B3aUMOEHCTBUE



MeJa ¢ KUCIIOTOH) SABIIEHHH, HaOII0eHre ¥ ONMCaHNe TIPU3HAKOB MPOTEKAHU XUMHYECKUX PEaKIIHA
(pa3nokeHue caxapa, B3aUMOJEHCTBIE CEPHON KHCIIOTHI C XJIOPUIOM OapHs, pa3iokeHHe THAPOKCHIA MEAN
(II) npu HarpeBanuy, B3anMOJCHCTBHE keje3a ¢ pacTBopoM conu Menu (1), nzyuenue cnocobos
paszeneHus cMeceil: ¢ MOMOIIBIO MarHuTa, GUIBTPOBAHHUE, BBITTAPUBAHIE, AUCTHILISAIM, XpoMaTorpadus,
MIPOBEJICHNE OYUCTKH IMMOBAPEHHOW COJM, HAOIOICHHE U OIMCaHNEe Pe3yIbTaTOB IPOBEIEHUS OIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHNe MOJIeleil MOJIeKy (IIIapOCTEPIKHEBBIX ).
BaskHelimue npeacraBuTe I HEOPraHMYECKUX BelleCTB

Boznyx — cmeck razo. CoctaB Bo3myxa. Kucmopoa — a3eMeHT u mpocToe BemiecTBo. Haxoxknenne
KHCJIOpOJia B IPUpOAe, PU3HYECKHE U XUMUYECKUe cBoMcTBa (peakiuu ropenust). Okenapl. [Ipumenenue
kucaopoaa. CriocoOsl MOMyUYeHHsI KHCIOPO/ia B TAOOPATOPHH | MTPOMBIIIUIEHHOCTH. KpyroBopoT kuciopoaa
B npupoze. O30H — ayToTporTHas MOTH(UKAII KACIOPOIa.

TennoBoii 3P PeKT XUMUUECKON peakiy, TEePMOXUMHUYECKHE YPaBHEHHUS, IK30- 1 SHIOTEPMUIECKHUE
peakuuu. TOIKMBO: yroib ¥ MeTaH. 3arpsi3HEHHE BO3AyXa, yCUIIEHHE TapHUKOBOrO 3ddekra, paspyieHne
030HOBOTI'O CJIOS.

Bomopox — anemenT u mpocrtoe BemecTBo. HaxoxaeHne Bogopo/ia B mpupoe, Gpu3nvdeckue 1 XuMHUIeCKHe
CBOWCTBa, IPUMEHEHHE, CII0cOOBI moay4eHus. Kuciorsr u conu.

MonsipHbIil 00bEM Ta30B. Pacu€Thl 10 XMMUYECKUM YPaBHEHUSIM.

dusnydeckue cBoiicTBa BoJbl. Boma kak pactBopurelb. PacTBopsl. HachllieHHbIE M HEHACHIIIEHHBIE
pacTBopbl. PacTBOpMMOCTH BelleCTB B Bojie. MaccoBasi 10151 BEILIECTBA B pacTBOpPE. XMMHUUECKUE CBOMCTBA
Bobl. OcHOBaHUs. Posib pacTBOPOB B MpUPOJIE U B )KU3HU YeNoBeKa. KpyroBopoT BoAbI B IpUPOIE.
3arpsi3HeHHE NPUPOIHBIX BoA. OXpaHa U OUYUCTKA MPUPOIHBIX BOI.

Krnaccudukarus Heopranndeckux coequnennii. Oxcupl. Kinaccudukanus okCHIOB: coneoOpa3yrolme
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U HecolieoOpa3ytonne. Homenkinatypa okcunoB. @uznueckue u
XUMUYECKUE CBOMCTBA OKCHIIOB. IlomyueHne okCcuaoB.

OcnoBanns. Kimaccudukaius ocCHOBaHHHN: MIET0YH U HEPACTBOPUMBIE OcHOBaHMA. HoMeHkaTypa
ocHOoBaHMM. PU3NYECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lonydyeHrne ocHOBaHUM.

Kucnotsl. Kinaccuduxanus xkucnot. Homenknatypa kucnor. @uznveckue 1 XMMHUUECKHE CBOWCTBA KUCIIOT.
Pspa aktuBHocTH MeTtamioB H. H. bekeroBa. ITosyueHue KUcior.

Comu. HomeHkiatypa cosneir. @u3ndeckrue u XUMHIECKHE CBOMCTBa colieid. [lomydenue coen.
['enetnueckast cBsI3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COCTUHEHUU.

Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE OTIPE/IeNICHHE COIePKaHMsl KUCIIOpOoia B BO3/IyXe, MOy4YeHUe, COOMpaHne, paclio3HaBaHue U
W3yUYCHHE CBOMCTB KUCIIOpO/a, HAOMIOIeHHE B3aMO/ICHCTBHUS BENIECTB C KHCIOPOIOM U YCIIOBHS
BO3HUKHOBEHHS U TIPEKpAIIeHUs TOpeHus (IT0Kapa), 03HAKOMIJICHHE ¢ 00pa3aMu OKCHIOB U OMTHUCAHNE MX
CBOICTB, TIONy4YeHHEe, COOMpaHue, paclio3HaBaHNe U U3yUYeHHe CBOMCTB BOAOpOa (TOpeHue),
B3aUMOJIeHicTBIE Bojiopoa ¢ okcuaoM menu (11) (Bo3MOKHO HCTIOIB30BaHHE BUIEOMATEPHAJIOB),
HabroieHre 00pa3IoB BEIECTB KOJINYECTBOM 1 MOIb, HCClIeOBaHHE OCOOCHHOCTEH pacTBOPEHNS BEILIECTB
C Pa3IMYHON PaCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MaccoBOM goJien
PacTBOPEHHOTO BEIIECTBA, B3aMMOACHUCTBUE BOJBI C METAUIAMH (HATPHUEM U KaJbIiieM) (BO3MOXKHO
WCIIOJIb30BaHKE BHICOMATEPHAIOB), HCCIEJOBaHIE 00Pa3ll0B HEOPTaHUIECKUX BEIIECTB Pa3InIHBIX
KJIaCCOB, HAOJIOIEHNE N3MEHEHHUSI OKPACKU UHINKATOPOB B PACTBOPaX KUCIOT U MIETOYEH, n3ydeHne
B3aumoericTBus okcuaa mean (1) ¢ pacTBOpoM cepHOM KUCIIOTHI, KHCIIOT ¢ METAJUIaMH, PEaKITHI
HeNTpanu3auuy, MoTy4eHrne HepacCTBOPUMBIX OCHOBAaHHH, BEITECHEHHE OJIHOTO MeTalia IpyruM U3 pacTBOpa
COJIH, PELLICHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 N0 TeMe «BaxxHelIne Kiacchl HEOPraHUYECKUX COSTUHEHUID.
Ilepuoauueckuii 3axon u Ilepuoanyeckas cucrema xumnuyeckux 3jaemenToB . . Mengesneesa.
CtpoeHue aToM0B. XuMHYecKkas cBsI3b. OKHCIMTETbHO-BOCCTAHOBUTEIbHBIE PeaKINu

[epBbie TONBITKH KIAacCU(DUKALIMA XUMHUECKHUX 371eMeHTOB. [IoHsATHE 0 Ipymax CXOJHBIX JIEMEHTOB
(mIeTovHbIe U MIETT0YHO3EMETbHBIE METAILTBL, TaJOTeHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yIoT
am(poTepHBIE OKCUIBI M THAPOKCHIBL.

[Tepuonuueckuii 3akoH. [lepuognueckas cucreMa xumMmuueckux anemMmeHToB . M. Menneneesa.
KopoTtkoneproanas u anuanonepuonHas Gopmsl Ileproandeckoil CHCTEMBbl XUMHYECKHUX 31eMEHTOB /1.

N. Menpeneesa. Ileproael v rpynnel. @U3HUeCKUid CMBICII IOPAIKOBOIO HOMEPA, HOMEPOB NIEPUOJA U
TpYTIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHEIX siiep. M3oTombl. DnekTpoHbl. CTpOSHHE IIEKTPOHHBIX 000JI0YEeK
aToMoB nepBbix 20 xumuueckux 3aemeHToB [lepuonnueckoit cuctemsl 1. . MenneneeBa. XapakTepucTuka
XMMHUYECKOT'0 JIEMEHTA 1O €ro nosiokeHuto B [lepuoauueckoii cucreme Jl. 1. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHH pajiuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETANIMYECKUX CBOMCTB MO IpyNHIaM U MEPUOIaM.

3nauenue [lepuonunyeckoro 3akoHa u Ilepruoanueckoi CUCTEMbl XUMHUYECKUX 3JIEMEHTOB JIJIS1 PA3BUTHUS
Hayku ¥ npaktuku. . 1. MenneneeB — y4€HbIN U rpaXKJaHuH.

Xumuueckas cBsizb. KoBaneHTHas (MoJsipHast U HEMOJSIpHAs) CBSI3b. DIEKTPOOTPULATEIBHOCTD XUMUUECKUX
aneMeHTOB. IoHHas CBs3b.



Crenenb okucneHust. OKUCIUTENbHO-BOCCTAaHOBUTEbHbIE Peakiuy. IIporecchl oKUCIeHus 1
BoccTaHOBJIEeHHsI. OKUCIUTENN 1 BOCCTAHOBUTEIIH.

Xumuueckuii 3kcnepumenm:

U3y4YeHHEe 00pa3IoB BEIIECTB METAJIIOB U HEMETAJIIOB, B3aUMO/ICHCTBHE THAPOKCH IA IIMHKA C PACTBOPAMHU
KHCJIOT U IIENIOYEH, IPOBEJCHUE OTBITOB, HILTIOCTPUPYIONINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiy Pa3IoKeHUs, COSTUHEHHS).

Meosrcnpeomemnunie ceasu

Peanu3zanus MeXnpeAMETHBIX CBSI3eH MPU U3YUYEHUH XHUMHUH B § Kilacce OCYIIECTBIISIETCS Yepes3
WCIIOJIb30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U MOHATHH, SBISIONINXCSI CACTEMHBIMH IS
OTJENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0111e ecTeCTBEHHO-HaY4HbIE IIOHATHS: HAy4HBIN (aKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIM3, CHHTE3,
KJaccupuKanys, NepruoIuIHOCTh, HAOII0IeHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MOJIEb,
SBIICHUE.

dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI, PalHOAKTUBHOCTbD, MOJIEKYJIA,
AIIEKTPUIECKUH 3apsijl, BEMECTBO, TENO, 00hEM, arperaTHoe COCTOSTHHE BEIECTBa, ra3, pusndyeckne
BEJIMYMHBI, €TUHULIBI U3MEPEHHUS, KOCMOC, ITaHeThl, 3BE31b1, COMHIIE.

Buonorus: ¢porocunTes, apixanue, 6uocdepa.

I'eorpadus: armocdepa, runpocdepa, MEHEPAIBI, TOPHBIE IIOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC (2 4 B Heneno, Bcero 68 u)

BemecTBO M XUMHYeCKasi peakuus

[Tepuoanueckuii 3akoH. Ilepuoanueckas cucreMa xumudeckux aneMmeHToB M. V1. Menneneera. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX MIEPHOOB, KA,
KaJIbLIUA U UX COSIUHEHHUI B COOTBETCTBUU C MOJOKEHUEM dIIeMEHTOB B [lepuoauueckoil cucreme u
CTPOCHUEM HX aTOMOB.

CTpOCHI/Ie BCIIIECTBA: BUJbI XUMHYECKOU CBSA3H. THUIIBI KPUCTATNIMYECKHUX pe]_HéTOK, 3aBHUCHUMOCTH CBOMCTB
BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKY U BUIa XUMUUECKOMN CBA3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPTaHUYEeCKHUX BEIECTB. XUMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K Pa3IMYHBbIM KJlaccaM HEOPTaHUYECKUX COSMHEHUH, TeHeTHIeCKask CBS3b HEOPTaHNMIECKIX
BEIIIECTB.

Knaccudukanus XuMHYECKHX PEaKIUi 10 pa3InYHbIM pU3HaKaM (TI0 YUCITY U COCTaBy yYacTBYIOIINX B
PEaxIiy BemeCTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHUIO CTeTIeHeH OKHCICHHS XUMHYECKUX AIIEMEHTOB,
0 00pPaTHUMOCTH, TI0 YYACTHIO KaTaau3aTopa). JK30- H SHAOTEPMUIECKHE PeaKInH, TEPMOXIUMHYIECKUE
YpaBHEHHUSL.

[NonsiTue 0 ckopocTn XUMHYECKOW peakiuu. [loHsTHe 00 00paTUMBIX U HEOOPATHUMBIX XUMUYECKHIX
peaxmusix. [loHATHE O TOMOTEHHBIX M reTeporeHHbIX peakiusx. [lonstie o karanusze. [lonsTue o
XUMUYCCKOM PaBHOBECUH. CDaKTOpI)I, BJIMAOIINE HA CKOPOCTH XUMHYECKON PEAKIINHN U ITOJIOKCHHUE
XUMUYECKOTO PAaBHOBECHS.

OKHCIUTETHHO-BOCCTAHOBUTEBHBIE PEAKINH, DIIEKTPOHHBIN 0allaHC OKUCIUTEIBHO-BOCCTAHOBUTEILHOM
peaxiun. CocTaBiieHHE YPaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHHA C MCIIOIH30BAHNEM METO/1a
3JIEKTPOHHOTO OayaHca.

Teopust 3JIEKTPOTUTHIECKON TUCCOIUAIINH. DIEKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIHMAIINH BEIIECTB C Pa3IMYHBIMU BUIaMH XUMUYECKOH CBs3U. CTETeHb TUCCOIHAIINH.
CusbHbBIC U c1a0bIe AICKTPOJTUTEHI.

Peakuuu monHOro 0OMeHa. Y CJIOBUS MPOTEKAHUS PEAKIIMI HOHHOTO OOMEHA, TTOJIHBIC U COKPAIIEHHBIC
MOHHBIC ypaBHEHHSI peaknuii. CBOMCTBA KUCIIOT, OCHOBAHUH M COJICH B CBETE MPEACTABICHUH 00
3JIEKTPOIUTHYECKOM qucconuanuu. KauecTBeHHbIe peakiiui Ha HOoHbL. [IoHATHE O TUAPOIU3€e CONel.
Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMUECKUX BEUIECTB — METAJNIOB U
HeMeTayuioB (Tpadura 1 anMasa), CIIOKHBIX BEIIECTB (XJIOpHUIa HATPHS), HCCIIeIOBaHIE 3aBHCHMOCTH
CKOpPOCTH XMMHUYECKOW PEaKIUK OT BO3JICHCTBHUS Pa3IMYHBIX (PAaKTOPOB, UCCIIEIOBAHUE
ANIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOUAIIIMH KUCIIOT, MEI0Yel U coliel (BO3MOKHO
WCTIOJIb30BaHKE BUJIE0 MAaTEPHAIIOB), IPOBEICHUE OIBITOB, HILUTIOCTPUPYIOIINX ITPU3HAKH MPOTEKAHUS
peaknuii "oHHOTO 0OMeHa (00pa30BaHME OCa/IKa, BBIICICHIE ra3a, 00pa3oBaHue BOIbI), OMBITOB,
HWITIOCTPUPYIOHIUX MTPUMEPHI OKHUCIIUTCIIbBHO-BOCCTAHOBUTECIIbHBIX peaxum‘fl (FOpeHI/Ie, PCaKu pa3jioKCHUs,
COETMHEeHHS ), pACTIO3HABaHNE HEOPTaHIMYECKUX BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEeaKIUi Ha HOHBI,
pelIeHne SKCIIepUMEHTATBHBIX 3a1a4.

HeMmeTtanjnbl u X coeUHEHHUS

O01mas xapakTepucTHKa raoreHoB. OCOOEHHOCTU CTPOSHUS aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHMSL.
Crpoenne u pu3ndecKre CBOMCTBA MPOCTHIX BEIMIECTB — TaJIOTEHOB. XMMHYECKHE CBOMCTBA HA TIPHUMEPE



xJ10pa (B3aUMOJICHCTBHE ¢ METaNIaMH, HEMETaIIaMH, TesiouamMu ). XiopoBogopo . CostHast KHCIIOTa,
XMMUYECKUE CBOMCTBA, OJTy4YeHHEe, TpUMeHeHne. [leiicTBIe Xiopa U XJIOpOBOAOPOIa Ha OPTaHU3M
yenoBeka. BaxxHelre XI0puabl U UX HAX0XKICHUE B IIPUPOJE.

OO6mras xapakTepucTrka 371eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTETICHA
okucinenus. CtpoeHne 1 GU3NIEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CePbl. AJIOTPOITHBIE
MOIU(UKALINK KUCIIOPO/Ia U cepbl. XHMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO/I, CTPOCHUE, (DU3HUYECKUE H
XUMHYECKUE CBOHUCTBA. OKCHIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTA,
(du3nUeCcKre 1 XUMHYECKHE CBOMCTBA (00IIHME KaK MPeICTABUTEIS Kilacca KUCIOT U crieliuduieckue).
XuUMHUYECKHE PEaKIH, JIe)KalIie B OCHOBE MTPOMBIIIIIIEHHOTO CTIOc00a MOTyueHHsT CEpPHON KHCIOTHI.
[Ipumenenue ceproit KUCIOTH. COJH CEpHOI KUCIIOTHI, KAYeCTBEHHASI PEaKIUs Ha CyIb(aT-uOH.
Haxoxnenue cepbl 1 €€ coeIMHEHUH B IpUpoAe. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpebl
COCIIMHEHHUAMH Ccepbl (KUCIOTHBIC I0KIH, 3arpsi3HEHUE BO3AyXa 1 BOIOEMOB), CIIOCOOBI €T0
NpeIOoTBpAILCHHS.

OO6mas xapakTepuCcTHKa 3JIeMeHTOB VA-Tpynmsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETICHH
OKHCJICHHUS. A30T, paclipoCTpaHEeHUe B IPUPOIe, PU3HYecKHe U XUMUIecKne cBoiictBa. KpyroBopor a3ora B
npupojae. AMMHaK, ero pu3ndyeckue 1 XMMHUYECKHE CBOWCTBA, TOTy4eHHe U npuMeHenue. Cou aMMOHuS,
uX (pu3mueckue u XUMHUYECKUE CBONCTBA, TprMeHeHne. KauecTBeHHas peakiivs Ha HOHBl aMMOHUS. A30THas
KHCJIOTa, €€ ToTyueHre, QU3nIeCKUe M XUMUIECKUE CBOMCTBA (00IUe KaK MPEACTaBUTENS Kiacca KHUCIOT 1
cnenuguueckue). Mcnonp3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPAIILHBIX yI00PEHHIH.
XuMudeckoe 3arpsi3HeHUe OKPYIKaloIIel Cpe/bl COSMHEHNUIMH a30Ta (KUCIOTHBIE TOXKAH, 3arpsA3HEHUE
BO3/yXa, MOYBHI 1 BO0EMOB). Docdop, ammorpornHsie Mogudukamuu Gochopa, pusmdeckne 1 XUMHIECKUE
cpoiictBa. Oxcun gocdopa (V) u pochopHas kucnora, pusndeckue 1 XUMUIECKUE CBOWCTBA, TIOITyICHHE.
Hcnonw3oBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX YI00PSHUH.

OO6mmas xapakTepucTrKa 31eMeHToB [V A-Tpymel. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTETIEHU
OKHCIICHUS. YTIIEpO, aJUTOTPOITHBIE MOIU(UKAIINH, PACTIPOCTPAHEHUE B IIPHPOIE, PU3NIECKUE U
XHMUYecKue cBoiicTBa. Ancopobuus. Kpyrosopot yrinepona B npupoae. OKcuabl yriepoaa, ux Gusndeckue 1
XMMUYECKUE CBOMCTBA, AEHCTBHE HA )KUBbIE OPTaHU3MBI, OJTY4YEeHUE U TPUMEHEHHE. DKOJIOTUIECKUE
po0JIeMBI, CBA3aHHBIE ¢ OKCHIoM yriaepoaa (IV), rumoTesa riro6ansHOT0 MOTEIICHUS KInMaTa,
MapHUKOBBIH dQQeKT. YTonbpHas KHUCIOTa U €€ COJH, NX PU3HYECKHE M XUMUYECKUE CBOMCTBA, IOJTY4YCHUE U
npuMeHeHue. KauecTBeHHas peaknys Ha KapOOHAT-HOHBI. Vcrionb30BaHue KapOOHATOB B OBITY, MEAHUIINHE,
MTPOMBIIIUIEHHOCTH ¥ CEITBCKOM XO3SHCTBE.

[NepBoHavanbHBIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX yriepoaa (MeTaH, 3TaH,
STHJICH, alleTHJICH, 3TaHOJI, TIUIEPUH, YKCYCHas KUCToTa). [[pUpoIHbIE HCTOYHHUKH YTIEBOAOPOIOB (YIOb,
MIPUPOTHBIN Ta3, HePTh ), IPOAYKTHI UX ITepepaboTKu (OEH3UH), UX POJIb B OBITY U POMBIIIIIEHHOCTH.
[lonrsiTre 0 OMONIOTHYECKN BaXKHBIX BEIIECTBAX: XKHUPaX, OeIKax, yriIeBoJaxX — U UX POJIH B )KU3HH YEIIOBEKa.
MarepuanbHoe eIUHCTBO OPraHUYECKUX M HEOPTaHUYECKUX COCIMHEHHM.

Kpemnuii, ero ¢puznueckue u XuMHUUECKHE CBOWCTBA, TIOIydeHHe U npuMeHeHne. CoeTMHEeHUs] KpEMHUS B
npupoze. O6mue npenctaBienus 00 okcuae kpeMuus (IV) n kpemuaneBoit kuciaore. CHITMKATHI, HX
UCIIOJIb30BaHKE B OBITY, B IPOMBIIIIJICHHOCTH. BakHeHIe cTponTebHbIe MaTepHalbl: KepaMHKa, CTEKJIO,
LEMEHT, 0eToH, xese300eToH. [TpobieMsr 6e30macHOro UCTIONB30BAHMUS CTPOUTENBHBIX MAaTEPHAJIOB B
MOBCEAHEBHOM JKU3HH.

Xumuueckuil IKcnepumenm:

U3yueHHe 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, MPOBEICHHE Ka4eCTBEHHBIX
peaxuii Ha XJIOpUA-UOHKI U HaOII0IeHNE PU3HAKOB X MPOTEKAHHUS, OTIBITHI, OTpaXKaromue PU3NIecKue U
XUMHYECKHE CBOWCTBA TAJIOT€HOB M UX COeIMHEHHH (BO3MOYKHO MCTIOIH30BAHNE BUAECOMATEPHAIIOB),
03HAKOMJICHHE C 00pa3IaMu XJIOPUIOB (TAIIOTSHUIOB), 03HAKOMIICHUE ¢ 00pa3IiaMu Cephl U e
COeMHEHUAMH (BO3MOKHO HCIIOIb30BaHKE BUACOMATEPHAIIOB), HabIr0IeHHEe TIpoliecca 00y TITUBaHUS
caxapa noji IeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOU KUCIOTHI, M3YUEHUE XUMHUYECKUX CBONCTB
pa30aBIIEHHOW CEPHOU KHCIIOTHI, IPOBEICHNE Ka4eCTBEHHON peakny Ha Cynb(haT-uoH 1 HAOII0eHNE
NpU3HaKa e€ MpOTeKaHus, O3HAKOMJICHHE ¢ GU3MUECKIMHU CBOMCTBaMH a30Ta, pocopa U UX COeTUHEHHHA
(BO3MO>KHO HCIIONIb30BaHUE BUAECOMATEPUAIIOB), 00pa3aMu a30THBIX B (HocHOPHBIX ya0OpEHHH,
NoJy4eHue, cCOOMpaHue, paclio3HaBaHHe U U3yueHHe CBOWCTB aMMHaKa, MPOBEICHUE Ka9eCTBEHHBIX
peaknuii Ha HIOH aMMOHWUSI U pocdaT-uoH U U3yUCHUE MPU3HAKOB HX NMPOTEKAHUS, B3aUMOJICHCTBHIE
KOHIICHTPUPOBAHHOHN a30THOM KHUCJIOTHI C MeJIbI0 (BO3MOXKHO UCIIOIH30BAHNE BUICOMATEPHAIIOB), U3yUEHHUE
MoJieJIel KPUCTAJUIMIECKHX PenI€ToK anMasa, TpaduTa, QyuiepeHa, 03HaKOMIIEHHE C IPOIIECCOM afcopOIuu
pacTBOPEHHBIX BENIECTB aKTHUBUPOBAHHBIM YTIIEM H YCTPOWCTBOM MPOTUBOTa3a, ONIydeHre, CoOOnpaHue,
pacro3HaBaHUe U H3yUYEeHUE CBOWCTB YTIIEKHUCIIOTO ra3a, IpoBeJeHNE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CHJIMKAT-UOHBI ¥ U3yYeHHe NMPU3HAKOB UX MPOTEKAHUs, 03HAKOMIJICHHE C MTPOYKIHENH CHITNKaTHON
MIPOMBIIIUIEHHOCTH, PEIIEHUE IKCIIEPIMEHTANBHBIX 331ad 10 TeMe «Ba)kHeHIIre HeMeTasuTbl U UX
COCIIMHEHHS».

MeTanibl 4 UX COeAMHEHUS



O01mas XxapakTepruCTHKa XUMHUIECKHUX 3JIEMEHTOB — METAJNIOB Ha OCHOBAaHHH WX TMOJIOKEHUS B
[lepuoanueckoii cucremMe xuMudeckux >nemeHToB Jl. 1. Menneneesa u crpoenust aromoB. CTpoeHue
MeTaJuIoB. MeTalmuueckas CBSA3b U METAJUIMUECKAsl KPUCTAJUTMUECKAs! peIIETKA. DIEKTPOXUMUUYESCKUHN Pl
HaNpsHKEHUH MeTaioB. Ou3nueckne 1 XUMHYECKHE CBOWCTBA MeTaiuToB. O0IIre CItocoObI OTyYeHHS
MeTaiuioB. [IoHATHE 0 KOPPO3KK METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOoppo3uu. CrijiaBsl (cTajb,
YYT'YH, TIOPATFOMUHUH, OpOH32a) M UX MTPUMEHEHHUE B OBITY U POMBIILIEHHOCTH.

[Ilenounble MeTamIbL: onoxeHue B [lepuoanueckoit cucteme xumuyeckux snemeHToB J[. 1. Menneneena,
CTPOEHHE WX aTOMOB, HaX0XI€HUE B Ipupoae. Ou3nueckre 1 XUMUYECKHUE CBOMCTBA (Ha IpUMeEpe HATPUs U
kanus). OKCUIBI ¥ THAPOKCUIBI HATPUS U Kanud. [[puMeHeHne meI0uHbIX METAILIOB U UX COCTMHEHUH.
[leouHO3eMENpHBIE METAIITBI MATHUH ¥ KaJIBIHIL: ITosIokeHue B [leproaiaeckoil cucteMe XUMHYECKUX
anemenToB [[. 1. MeHieneeBa, cTpoeHHE UX aTOMOB, HaXOXJeHHe B npupoje. dusnueckue 1 XUMUYECKHUE
CBOWCTBa MarHus 1 Kanblust. Baxkneime coequHeHns KanbLus (OKCHI, THAPOKCH, coin). JKECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHeHHS.

AmomuHuii: nonoxxkeHue B [lepuoguyeckoit cucreme xummieckux snemeHToB . 1. MenneneeBa, ctpoeHue
aToMa, HaxOXKAeHHe B pupoze. Pu3ndeckrne 1 XUMHUECKHe CBOWCTBA allfOMUHUSA. AM(OTepHBIEe CBOMCTBA
OKCHJIa ¥ TUAPOKCHU]IA ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoit cucteme xumudeckux sneMmentoB Jl. 1. MenaeneeBa, crpoeHue
aToMa, HaxOXKAeHKE B Tpupoze. Pusndeckre 1 XUMHYECKHe CBOWCTBA kene3a. OKCUAbI, THAPOKCUIBI U
conu xene3a (II) u xenesa (III), mx cocTas, CBOWCTBA U MOIYICHHE.

Xumuueckuit Ikcnepumenm:

03HaKOMJIEHHE C 00pa3IaMi METAJUIOB U CIIABOB, MX (PM3WIECKIMHU CBOMCTBAMU, H3yUeHHE PE3YIbTATOB
KOPPO3WH METAJUIOB (BO3MOXKHO HCIIOJIB30BaHHE BHICOMATEPHAIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS
OKCH/Ia KaJbIUs U HATPHUs C BOAOH (BO3MOKHO HCIIOJIb30BaHME BUIEOMATEPHAlOB), HCCIEJOBAHNE CBOWCTB
XKECTKON BOJIBL, TIpOIlecca TOPEHUS JkeJe3a B KUCIOpo e (BO3MOXKHO HCIIONIb30BaHUE BHIEOMATEPHUAJIOB),
MPU3HAKOB MTPOTEKAHUS Ka4eCTBEHHBIX PEAKIIMA Ha MOHBI: MarHUs, KaIbIUs, aTFOMUHUS, IWHKA, jxere3a (11)
u xkenesa (I111), mequ (11), HaOiroIeHNE U ONTMCAHKE MTPOIIECCOB OKPAIIMBAHUS TIAMEHU HOHAMY HATPUS,
KaJUs M KaJbIusi (BO3MOXKHO MCTIIOIB30BAHKUE BUACOMATEPUAIIOB), UCCIIC0BaHUE aM(OTEPHBIX CBOHCTB
THIPOKCH/A aTIOMUHIS U THIPOKCHIA IWHKA, pElIeHNe SKCIIEPIMEHTAIBHBIX 33724 1o TeMe «Baxueime
METaJIIBl M UX COETUHEHUS.

XuMus H OKpy:Kamias cpeaa

BemectBa 1 Marepuaisl B TOBCETHEBHOW )KM3HM YellOBeKa. be3onacHoe NCoip30BaHNe BEMIECTB U
XMUMHYECKUX PeaKiiuii B ObITY. [lepBas mOMOIIb P XUMUYECKHX 0)KOTaX U OTPABJICHHSIX.

XuMHYecKoe 3arpsi3HeHHe OKpY Kalollel cpes! (peaeabHast JomycTUMasl KOHIIEHTpallks BEIIecTB, Jajiee —
[TJK). Posb xuMuu B peIieHny 3KOJIOTHIECKUAX TMPOOIIEM.

Xumuueckuit IKcnepumenm:

n3yueHHe 00pa3oB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJUIOB, IOJUMEPHBIC MaTEPUAIIBI).
Mesicnpeomemnuie ceazu

Peanmsanms MeXTpeIMETHBIX CBSI3€H MPH U3YUEHUH XUMUH B 9 KJlacce OCYIIECTBISIETCS 4epe3
HCITOJIB30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK U MMOHITHH, SBIISIOIIIXCS CHCTEMHBIMHE IS
OTAENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIE ITOHITHS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CHHTE3,
KJaccupUKaIys, MepUoIMIHOCTh, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MOJICIb,
SIBJICHUE, TAPHUKOBBIN 3P (QEKT, TEXHOJIOTHUSI, MATEPUAIIBI.

®dusuka: MaTepus, aTOM, DIIEKTPOH, POTOH, HEHTPOH, MOH, HYKIIN/I, U30TOIbI, PAAHOAaKTHBHOCTh, MOJIEKYIIA,
ANEKTPUYECKUHN 3apsil, TIPOBOTHUKH, ITOTYTIPOBOIHUKH, TUIIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3, PACTBOP, pACTBOPUMOCTbD, KPHCTAIUTNYECKas! peIIéTKa,
CIUTaBbI, (PU3MUECKUE BEIIMYMHBI, SAMHULIBI N3MEPEHHS, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3IHI,
Comnxie.

buonorus: dorocunres, nerxanue, 6buochepa, IKocrcTeMa, MUHEPAIBLHbBIC YAOOPESHISI, MUKPOIJIEMEHTEHI,
MaKpORJIEMEHTHI, IUTATEIbHBIEC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTUINBO,
BOJIHBIE PECYPCHI.

1. INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHIA YYEBHOI'O ITPEJIMETA, KYPCA

B nenom pesynbTathl ocBoeHus ody4datronumucs ¢ 3[1P yuebHoro npeaMera « XuMus» OKHBI COBIIAIATh C
pesynbTatamu padodeit mporpammel MBOYCOIII Ne 28 ocHoBHOTO 00mmiero obpa3oBanus. Hanboree 3Ha-
YUMBIMH SABJIAKOTCA:



JInuHoCTHBIE pe3yJbTaThl:

MOTHUBAIMA K O0Y4YEHHIO U IIeJIeHANPaBIeHHON T03HABATENbHON A TENBHOCTH;

YCTaHOBKA Ha OCMBICIICHUE JIMYHOTO OMbITA, HAOJIIOJICHUH 38 XHMUYECKUMH SKCTIEPUMEHTAMU;

OpHUCHTAIlMsl Ha TpaBHWJa MHAMBUIYAIHLHOTO M KOJUICKTHBHOTO OE30IIACHOTO TOBENICHHS MPU B3aUMOJICH -
CTBHHM C XMMUYECKUMH BEIIECTBAMU M COCTMHEHHUSIMU;

MPaKTHYECKOe HM3y4ueHHe npodeccHii M Tpyna pasMuHOro poJa, B TOM YHCIIE HA OCHOBE NMPUMEHEHUS
W3y4aeMoro MPeMETHOTO 3HaHUs (HampuMep, Jad0paHT XMMUYIECKOTO aHaJN3a);

YBaKEHHE K TPYIY U pe3yibTaTaM TPYyI0BOil JesITeNbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHIO JaJIbHEHINeH WHAWBUAYAJIbHON TPAaeKTOpUM OOpa3oBaHUS Ha
OCHOBE OPUEHTHPOBKU B MHpe npodeccuil 1 npodeccuoHaIbHbIX NPEAIOYTEHUH, YBa)KUTEIBHOTO OTHOIIIE -
HUS K TPYLLY;

OCO3HAaHHE CBOETO TIOBEACHHUSI C TOYKM 3pPEHHs] OMACHOCTH MM O0e30MacHOCTH Uil ceOs WM JAjs
OKPY’KaIoIUX;

OCHOBBI 3KOJIOTUYECKOW KYIBTYPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO MBIIILIE-
HUSI, TIPUOOPETEHUE OMbITa SKOJIOTHUECKH OPUEHTUPOBAHHOW MPAKTHUYECKOH JESTENbHOCTH B >KU3HEHHBIX
CUTYyalusX;

OCO3HAHHUE TOCIECTBUN W HENPUITHE BPEIHBIX NMPUBBIYEK (YHNOTPEOJIEHUSI ajKOTOJs, HAPKOTHKOB, Kype-
HUS) ¥ UHBIX (GOopM Bpena it GU3NIECKOro U IICUXUIECKOTO 3J0POBBS;

NPUHATHE PELICHUH B )KU3HEHHOM CUTYallMM HAa OCHOBE MEpeHOca MOIYyYEHHBIX B X0€ 00yueHHs 3HaHUH B
AKTYaJlbHYIO0 CUTYalHIO, BOCIIONHATH JeQULIUT HHPOPMALIH;

TOTOBHOCTh OTOMPATh M HMCIOJB30BaTh HYKHYIO HH()OPMAIUIO B COOTBETCTBHH C KOHTEKCTOM >KU3HEHHOM
CUTYyaluH.

MeTtanpeaMeTHbIe pe3yJbTaThbl

OgnadeHnue yHugepcanbHplMu Y4eOHbIMU NOZHAGAMEIbHOIMU 0CHUCIEUAMU:

BBISIBIISITH IPUYHMHBI U CIEICTBUS MPOCTHIX XUMHUYECKUX SIBICHHIA;

OCYILECTBIISITH CPaBHEHHE, KIaCCUPHUKALNIO XMMUYECKUX BELIECTB MO 3aJaHHBIM OCHOBAHUSIM M KPUTEPHUSIM
JUTSL YKa3aHHBIX JIOTHYECKUX OTIepaIluii;

CTPOHUTH JIOTHUECKOE CY)KJCHHUE TTOCIIEe TIPEIBAPUTEIHLHOTO aHAIIN3a, BKIIOYAIOIIee YCTAaHOBJICHHE IPUIUHHO-
CJICZICTBEHHBIX CBSI3CH;

BBISBIIATH Ae(PUIUTHI HHPOPMALIUH, JaHHBIX, HEOOXOANMBIX JUISl PEIIeHHs TOCTaBICHHOM 3a1auH;
npeoOpa3oBBIBATh MHPOPMAIUIO U3 OJTHOTO BHJIA B APYroH (TabiHIly B TEKCT U TIp.);

CO03/1aBaTh, MPUMEHSTHh W MPEOOPa30BhIBATH 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI JUIS PEHICHUS YUYeOHBIX H
MO3HABATEIbHBIX 33/1a4 C IIOMOILBIO IIe/1arora;

C IOMOIIBIO IeJlarora MPOBOAUTh XMMUYECKUI OIBIT, HECIOXKHBIH SKCIEPUMEHT, sl YCTAHOBIIEHHUS OCO-
OCHHOCTEH 00BEKTa N3YUCHUS, IPUUUHHO-CIIC/ICTBEHHBIX CBA3CH U 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

C TIOMOUIBIO MEAArora Wir CaMoOCTOSITENbHO (OpMyIHpOBaTh 000OLICHNUS U BEIBOJBI IO Pe3ybTaTaM MpoBe-
JICHHOT0 HaOJII0/IEHHS, OIIBITA;

MPOTHO3HPOBATh BO3ZMOXKHOE Pa3BUTHE XUMHUIECCKUX MPOIIECCOB U UX MOCICICTBHUS;

WCKaTh WIH OTOMpaTh HH(POPMALIUIO WK JaHHBIE U3 HCTOYHUKOB C YUETOM IPEUIOKEHHOW yueOHOM 3a1aun
Y 3a/1aHHBIX KPUTEPHUEB.

Ognadenue yHuGEPCAnbHHIMU YUCOHBIMU KOMMYHUKAMUGHBIMU OCTICIGUAMU.

OpraHU30BBIBATh YUeOHOE B3aMMOJICHCTBUE B rpymIie (ONpeaesaTh O0IHe HeIH, pacipeaessTh POy, I0ro-
BapuBaThCA APYT C APYIOM U T. 1.).

C MTOMOILBIO NIEAArora Uik CaMOCTOSTEIBHO COCTABIATh YCTHBIE M MCbMEHHBIE TEKCTHI C HCIIOJIb30BaHUEM
WITFOCTPATUBHBIX MaTEPUANIOB [ BBICTYTUICHUS TIEpe ay JUTOPHUEIH;

OpraHU30BBIBATh YUeOHOE COTPYIHHUYECTBO M COBMECTHYIO JCATEIBHOCTD C YUHTEJIEM U CBEPCTHUKAMU; pa-
00TaTh UHIUBHUYaJIbHO U B TPYIIE: HAXOAUTH 00lIee pelieHne 1 pa3penats KOH(IMKTH Ha OCHOBE COIJla-
COBaHUs NMO3ULUHI U y4eTa HHTepecOB; GOPMYJIUPOBATh, ApTyMEHTHPOBATh U OTCTAUBAaTh CBOE MHEHHE;
OLIEHUBATh Ka4eCTBO CBOETO BKJa/a B OOMIMH MPOLYKT, MIPUHUMATE U Pa3feisiTh OTBETCTBEHHOCTh M MPOSIB-
JISITh TOTOBHOCTb K MIPEJOCTABIICHUIO OTYETA MEPe IPYMION.

Ognadenue yrugepcanbHblMu Y4eOHbIMU PECYIAMUGCHBIMU OCTICINGUAMU:

00HapyKMBaTh U POPMYJIMPOBATH YUECOHYIO IPOOJIEMY, ONPEACIATD 1Ie)Ib YUeOHOH eATSIIbHOCTH;

BJIaJIeTh OCHOBAMH CAMOKOHTPOJIS, CAMOOLICHKH, IPUHATHS PELLICHUH U OCYILECTBIICHNS OCO3HAHHOT'O BBIOO -
pa B yueOHOH ¥ NO3HABATEIbHOM NESITENbHOCTH;

COOTHOCHTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISTh KOHTPOJIb CBOCH JESITEIbHOCTH
B TIpollecce JOCTHKEHUS pe3ysbTaTa, ONpeNeNsTh CIIOCOOB! AEHCTBUI B paMKax MpPeIIoKEeHHBIX YCIOBUHN U
TpeOOBaHMH, KOPPEKTUPOBATH CBOM JCHCTBHSI B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYalUeH;

JlaBaTh aJIeKBaTHYIO OLICHKY CUTYAIlMH U IIpeularath IJIaH €€ H3MEHEHUS;

NPEABUICTH TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTD IIPU pEIICHUN Y4eOHOH 3a1auu;

MOHUMATh NPUYHHBI, IO KOTOPBIM He OB JOCTUTHYT TpeOyeMblil pe3yiIbTaT AesiTeIbHOCTH, ONPEAesITh Mo-
3UTHBHbIE H3MEHEHUS U HAaIlpaBJIeHUs, TpeOyIoMe fanbHeHel paboTsl;



OCO3HaHHO OTHOCUTBCA K IPYTOMY YEJIOBEKY, €0 MHEHUIO.
IIpenmeTHbIE pe3yabTaThI
B cocraBe mpeaMeTHBIX Pe3ybTaTOB MO OCBOCHHUIO O0S3aTEIBHOTO COJECpPKaHUs, YCTAHOBICHHOTO AaHHON
MPUMEPHOH pabodel MporpaMMoid, BEIJIENAIOT: HAyYHbIE 3HAHUS, YMEHHS U CTIOCOOBI efcTBHH, crienupude -
CKHe ISl y4eOHOTo rpenMeTa « XUMESDY, BUIBI JeSTeIFHOCTH 110 TOIYYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIpE -
Taluy, MpeoOpa30BaHMI0 M MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX  HOBBIX CUTYaIUSIX:
® TIPEACTaBJICHHE O 3aKOHOMEPHOCTSX W II03HABAEMOCTH SIBIEHUH TNPHUPOJbI, NMOHHMaHHUE
00BEKTUBHON 3HAYUMOCTH OCHOB XMMHUYECKOH HAyKH Kak 00JacTH COBPEMEHHOTO €CTECTBO -
3HAaHWSA, KOMIIOHEHTa OO0Ied KylbTypbl W NPAKTUYECKOW [eATENbHOCTH YellOBeKa B
YCIIOBHSIX COBPEMEHHOT0 00IIIecTBa; MOHNMaHUE MECTa XUMHUHU CPEIH IPYTHX €CTECTBEHHBIX
HayK;
e RBIIaJI€HHE OCHOBaMH MOHATUIHOTO ammapaTa ¥ CHMBOJIMYECKOTO SI3bIKa XUMMHU JJIST COCTaB-
JeHus: GOpMyJT HEOPraHMUECKHX BELISCTB, YPABHEHUH XMMHYECKUX peakUuil (C omopoil Ha
aNTOPUTM YUeOHBIX NISHCTBHIA); BIaJieHHe OCHOBaMU xumuieckoit HomeHknatypsl (IUPAC u
TPUBHAIBHON) ¥ YMEHHE HCITONB30BaTh €€ IS pelIeHus] yueOHO-TT03HaBaTeNbHBIX 3a7ad C
MOMOILBIO YUUTENS; YMEHHE HCIONb30BaTh MOJAETH IJIsi OOBSCHEHUS] CTPOCHHUS aTOMOB U
MOJIEKYJI IO aJTOPUTMY C OITOPOH Ha ONPEEIICHUS;
® [IPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUA U YMEHHUE C MOMOLIBIO YUUTENS IPUMEHSITh
CHUCTEMY XMMHMYECKHUX 3HAHHMM NIJIS1 YCTAHOBJICHUS B3aMMOCBS3EH MEXIy U3YUCHHBIM Mate-
pHaJIOM ¥ TIPU TIOJYYeHUH HOBBIX 3HAHUM, a TAaKXKe B MPOIIeCcCe BHITIOIHEHUS yIeOHbBIX 3a/1a -
HUI 1 Ipu paboTe ¢ UCTOYHMKAMU XUMHUECKOH HH(OPMAaLIMH, KOTOpasi BKIIOYAET:
BaYKHEHIINE XUMUYECKHE TIOHATHUS: XUMUUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE
BEILECTBO, OTHOPOAHASI U HEONHOPOJAHAS! CMECh, OTHOCUTEIbHBIE ATOMHASI U MOJIEKYJISIPHAs MAaCChl, KOJIHYE -
CTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BhEeM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHss), XM -
MHUYECKasl PEeakiysl, peakuyd COCIUHEHHs, PEaKkMy Pa3lIoKeHUs, Peaklui 3aMEIeHHUs, peaku oOMeHa,
TEIUIOBOH 3((EKT peakiuu, 3K30- U DHIOTEPMHYECKUE PEaKIMH, PACTBOP, MAccoBas OIS XUMHUYECKOTO
3JIEMEHTA B COEMHEHUH, MacCoBasl 10JI1 U NPOLEHTHAs KOHIIEHTPalus BELIECTBA B PACTBOPE, SAPO aTOMa,
JNIEKTPUUECKUH CIIOH aTomMa, aTOMHasi OpOUTalIb, paAuyC aToMa, BaJICHTHOCTb, CTETIEHb OKUCIICHUS, XUMHUYE -
CKasl CBSI3b, ANEKTPOOTPULATENBHOCTD, OJAPHAS U HEMNOJSPHAS] KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, METAN-
JUYecKas CBA3b, KpUCTAIUTMYECKAs perieTka (aTOMHas, MOHHAs, METaJNTNIeCKast, MOJIEKYIJIApHasi), MOH, KaTH -
OH, aHHOH, 3JIEKTPOJIUT U HE 3JIEKTPOJUT, IIEKTPOJUTHUYECKAS IHCCOLMAIS, PEaKIMM MOHHOTO OOMeEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIIUU, OKHCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBIIE -
HUE, DIEKTPOJIN3, XUMUIECKOe PaBHOBECHE, OOpaTUMBbIE W HEOOpaTHMbIE PEaKIHh, CKOPOCTh XUMUYECKOH
peaxIum, Katanm3arop, npeaensHo gomyctumas kornentpamus (I1/1K), koppo3us merasios, CIutaBsl;
OCHOBOIIOJIAararoIiye 3aKOHbI XUMHH: 3aKOH coXpaHeHus macchl, [lepuonudeckuii 3akon Jl. 1. Menneneena,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo;
TEOPUU XUMHUH: aTOMHO-MOJIEKYJISipHAs TEOPHsl, TEOPHUS AIIEKTPOIUTUIECKON AUCCOIMALNH, a TAKXKe Tpe -
CTaBJICHUS O HAyYHBIX METO/AX IIO3HAHUS, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX M TEOPETHIECKUX METO/aX HC-
CJI€IOBAHUSA BELLIECTB U U3YUCHUS] XUMUYECKUX PEAKIINIA;
® TIpEeJCTaBJICHHE O MEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB (pajauyc
aToOMa, 3JIEKTPOOTPHULATENBHOCTH), IPOCTHIX U CJI0KHBIX BEIIECTB OT MOJOKEHUS 3JIEMEHTOB
B Ileproamueckoil cucrteme (B MajibIX MEPHOAAX M TIABHBIX MOATPYMIIAX) U JIEKTPOHHOTO
CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b IOJIOKEHUS 3neMeHTa B llepmoamueckoil cu-
CTeME C YHCJIOBBIMHU XapaKTEPUCTHKAMU CTPOCHHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB
U 3apsiz Apa, o0IIee YUCIIO SJIEKTPOHOB), pacpeAesIiCHHEeM IEKTPOHOB 110 SHEPTreTHIESCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KaJHs M KaJbIIUs; KIACCUPHUIUPOBATh XUMUYE-
CKHE JIEMEHTBI C OTOpO Ha orpesesieHus: (pru3ndeckoro cMbicia MH(POBBIX JaHHBIX MEPH -
OIMYECKOMN TaOJIHIIbI;
® yMEHHE KIacCUPHUUUPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHUUECKUE BEIECTBA U XUMHYE -
CKHE pEaKklUy C ONMOPOI Ha CXEMBI; ONPEAEIATh BaJIEHTHOCTh U CTENEHb OKUCICHUS XUMH -
YECKUX 3JIEMEHTOB, BHJI XHMHYECKOW CBA3HM M THIT KPUCTAJUIMYECKONW CTPYKTYPBI B COSIHHE -
HUSX, 3apsii MOHA, XapaKTep Cpelbl B BOJHBIX PacTBOpaxX BEMIECTB (KHUCIOT, OCHOBaHUIN),
OKHCITUTEINTh U BOCCTAHOBUTEIb IO AITOPUTMY YUEOHBIX TCHCTBHIA,
® YMCHHE XapaKTEpPH30BaTh C OMOPOH Ha cXeMy (HU3MYECKHE M XUMHYECKHE CBOMCTBa MpPO-
CTBIX BelIEeCTB (KHCIOPOA, 030H, BOJOPOA, rpadut, anMas, KpeMHUi, azot, docdop, cepa,
XJIOp, HATPUH, KaJIWii, MarHuH, KaJbIMK, aFOMUHAN, KEJIe30) U CIIOKHBIX BEIECTB, B TOM
YHCIie UX BOAHBIX PacTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I, CEPOBOIOPO, OKCUIBI U THI-
poxcunbl metamios | - [IA rpymm, amomunus, menu (II), munka, xeneza (11 u 1), okcumbr
yraepoaa (I u IV), kpemuus (IV), azora u ¢pocdopa (Il u V), ceprt (IV u VI), cepuucras,
CepHasi, a30TUCTas, a30THas, GpocdopHas, yronpHas, KpeMHHUEBAs KUCIOTA U MX COJIH); OTIH -
CBIBAaTh C OTIOPOM Ha IUIaH W KIIIOYEBBIE CIIOBA; YMEHHE MTPOTHO3UPOBATH U XapaKTepHU30BaTh
CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX COCTaBa U CTPOCHUSA MOCIIE MIPEABAPUTEIBLHOTO aHa -



JM3a TOJ PYKOBOACTBOM II€Jarora, NMPHUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX CBOWCTB,
BO3MOKHOCTB TMPOTEKAHHMS XUMHYECCKUX MPEBPALICHHI B Pa3JIMUHBIX YCIOBHUSX, BIUSHUE BE-
IIECTB M XUMHYECKUX IPOIIECCOB HA OPraHMW3M 4YeJOBeKa M OKPYKAIOIIYI0 IPHPOAHYIO
cpeny;

YMEHHE COCTaBIIATH 110 00pasily, cXxeMe, aJrOPUTMY Y4eOHBIX ACHCTBHUI MOJICKYJISIPHBIC U

WOHHBIE YpPaBHEHUS PEaKkUWil (B TOM 4YHCIE peakliii MOHHOTO OOMEHa W OKUCIHTEIHHO-
BOCCTAHOBHUTEJBHBIX pPEaKUUi), WUIIOCTPUPYIOMNUX XHMUYECKHE CBONCTBA H3YyUYEHHBIX
KJIaCCOB / TPYIIIT HEOPTaHUYECKHUX BELIECTB, @ TAKKE MOATBEPIKAAIOIINX TeHETHUECKYIO B3a-
HUMOCBSI3b MEXly HUMH;
YMEHHE BBIYHCIIATH OTHOCHTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa B COSTMHEHHH, MacCOBYIO JIOJIO BEUIECTBA B pac-
TBOpE, KOJMMUYECTBO BEIIECTBA U €ro Maccy, o0ObEM ra3zoB C OMOpoi Ha oOmue (GopMyIbI;
YMEHUE IIPOBOJAUTH PACUETHI 110 YPABHEHUAM XUMUYECKUX PEAKIUI U HAXOAUTH KOJIUYECTBO
BEIIlECTBA, 00BEM U MACCy PEareHTOB WM MPOIYKTOB PEAKIMH C ONOPOi Ha oOpaser, ajro-
PUTM YUeOHBIX TEHCTBHIA,

BJIaACHUC OCHOBHBIMHM MCTOJAMH HAYYHOI'O IIO3HaHHA (H36HIOI[CHPIC, HN3MEPCHHUE, DOKC-
MEPUMEHT, MOJIEIMPOBAHNE) MPH M3YUYEHUH BEIIECTB U XUMUYECKUX SIBJICHUI C OMOpON Ha
AITOPUTM YUYEeOHBIX JICHCTBUIT, yMeHHE CHOPMYIHUPOBATH MPOOJIEMY U PEAJIOKHUTh MYTH €€
penIeHus ¢ TIOMOIIBIO TIeAarora; 3HaHue OCHOB 0€30MacHON padoThl ¢ XMMHYECKUMH BelIle-
CTBaMHM, XMMUYECKOH OCYHOH 1 1a00paTOpHBIM 000PYIOBAaHHEM;

HaJINMYUC MPAKTHYCCKHUX HABBIKOB IUIAaHUPOBAHWA W OCYHICCTBJIICHUA CICAYIOHNIUX XUMHUYC-

CKHX OKCIICPUMCHTOB IIOJA PYKOBOJCTBOM YUHUTECIA C 06CY)KI[CHI/ICM IIJIaHa pa60TBI niIn
COCTaBIICHHEM TAOJHIIBI:

W3yUYCHHE U OMMCcaHue PU3NIECKUX CBOWCTB BEIICCTR;

03HAKOMIJICHHE C (PUBNICCKUMH U XUMHUYCCKHMU SIBICHUSMHU;

OTIBITHI, HIUTIOCTPUPYIOIINE MPU3HAKY TPOTEKAHHUS XUMHUUECKUX PEaKIIHiA;

M3yUYCHHE CITOCOOOB pas/ieieH s CMecei;

MOJyYEeHUE KUCIOPOJIa U U3yUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOAOPOa U U3yUYEHHUE €r0 CBOMCTB;

MOJyYEeHHUE YIIIEKHUCIIOTO ra3a U U3y4YeHUE ero CBOMCTR;

MOJYYCHUEC aMMHAKa U U3YUCHHE er0 CBOWCTR;

MIPUTOTOBJIEHUE PACTBOPOB C OTIPEIEIEHHON MaCCOBOM JI0JIEi paCTBOPEHHOTO BEIIECTBA;

MCCIICIOBAHNE U OMTUCAHUE CBOWCTB HEOPTAHMUYECKHX BEIIECTB PA3IMYHBIX KIIaCCOB;

MPUMEHEHUE WHANKATOPOB (JITaKMyca, METUIOpaHka U (peHoadTarenHa) 11 OnpeeICHUs XapaKkTepa Cpe/ibl
B PACTBOPAX KHCJIOT U IIEIOYEH;

M3y4YeHHE B3aUMOJIEHCTBHSI KHCIOT C METAIaMH, OKCHIAMH METAJUIOB, PACTBOPUMBIMH U HEPACTBOPHUMBIMH
OCHOBaHHUSIMH, COJISIMHU;

MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHUE OJIHOTO MeTaJljIa APYTHM U3 PACTBOpPA COJIH;

HCcliefoBanne aM(pOTEPHBIX CBOWCTB THAPOKCUIOB ATFOMUHUS U IIMHKA;

pelieHre SKCIIEPUMEHTANTBHBIX 337124 10 TeMe «OCHOBHBIE KJIACCH HEOPTAHMUYECKUX COCTUHECHUI;
pellleHre SKCIePUMEHTAIBHBIX 3aa4 10 TeMe « DIEeKTPOTUTHYESCKAS TUCCOLIHAIHS;

pelleHre 3KCIIEPUMEHTATBHBIX 3a71a4 110 TeMe « BayKHeHe HEMETATBI U UX COEIMHEHSD»;

pellIcHHE SKCIIEPUMEHTANTBHBIX 337124 M0 TeMe « BaykHeHIne MEeTaJIbl U UX COCTUHECHUS;

XMUMHYECKUE SKCTICPUMEHTBI, HILTIOCTPUPYIOIIHE PU3HAKH MPOTEKAHHUS PEAKIUi HOHHOTO 0OOMEHA;
Ka4eCTBCHHBIE PEAKIINHM HA TIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMHU/I-, HOAU/I-, CYIIb -
¢dat-, docdar-, kapOOHAT-, CUIMKAT-aHUOHBI, TUAPOKCHJ-UOHBI, KATHOHBl aMMOHHMS, MAarHHs, KaJbLus,
aJTIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), ITUHKA;

YMEHHUE TPEJICTABIATh PE3yJIbTAThl SKCIIEPUMEHTA B (POPME BBIBOJIOB, IOKA3aTENLCTB, rPa)UKOB M TAOIHIL U
BBISIBIISITH OMITUPUUYECKHIE 3aKOHOMEPHOCTH;

BJIaJICHUE TPaBWIIaMH 0€301acHOTO OOpalIeHus! ¢ BEIIECTBAMH, UCIIONB3yeMbIMU B IOBCE-
JHCBHOW JKU3HH, a TAaKKe IMPAaBUIIAMHU TIOBEACHUS B IEIAX COCPEKEHHUS 3I0POBbS U
OKpY>KaroIel MPUPOTHON Cpellbl; TOHUMMaHue Bpeaa (OMacHOCTH) BO3JIEHCTBHS Ha YKHBBIS
OpraHu3Mbl OINPECICHHBIX BEIECTB, a TAKXKE CMOCOO0B YMEHBIIECHHUS U MPEIOTBPAIICHHS
UX BPEIHOTO BO3JEHCTBHSI, NMOHUMAHUE 3HAYCHUS YKHUPOB, OCIKOB, YIJIEBOJOB IS Opra-
HHU3Ma YeJIOBEeKa;

BIIQJICHUE OCHOBaMU XMMHYECKOW TPAMOTHOCTH, BKJIIOYAOIIEH YMEHUE MMPABUIIEHO UCIIOJNb-
30BaTh U3yYCHHBIC BEIIECTBA U MaTepHUAIBI (B TOM YUCIIC, MUHEPAILHBIC YAOOPEHUS, METaJ -
JIBI U CIUIABHI, TPOYKTHI IepEepadOTKH MIPUPOIHBIX UCTOYHUKOB YTIEBOJOPOIOB (YTIJIs, IPH-
poaHOTro Ta3a, HepTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha MIPOU3BOJICTBE;, YMEHUE NMPUBOANTH
MIPUMEPbI PABUIIBHOTO MCIIOJIB30BAHUS U3yUSHHBIX BEIICCTB U MaTCPHAJIOB;



® yYMCHHUE YCTaHABIMBATH CBSA3U MEXIY PEIbHO HAOII0IaeMbIMH XUMUYECKUMH SBJICHUSIMH U
MpoLeccaMt, IPOUCXOIAIINMHI B MAaKPO- H MUKPOMHUPE, OOBACHITH PUIMHBI MHOT000pa3us
BEIIECTB; YMEHUE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU APYTHX YUeOHBIX Tpes-
METOB C TIOMOIIBIO NIe/1arora;

e nmpencraBieHue o cepax NpodecCHOHATBHON MEesTEeIbHOCTH, CBSI3aHHBIX C XHMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha TOCTIKEHHUAX XMMHUYECKOW HAYKU; HaJH -
Yyre ombITa paboTHl C Pa3IUYHBIMH MCTOUYHMKAMHM MH(GOpPMALUU MO XUMHUHU (HAy4HO-IOIY -
JSIpHAs JUTepaTypa, CIOBapH, CIPAaBOYHHUKH, MHTEPHET-PECYPCHI) C OMOPOIl HA aJrOpUTM:
yMEHHE OOBEKTHBHO OIICHMBATH MH(OPMAIIHIO O BEIIECTBAX, UX MPEBPALICHUSIX U MPAKTH -
YECKOM ITPUMEHEHUH.

TpeOoBaHus K NMpeIMEeTHBIM pe3yJbTATAM OCBOEHHS Y4eOHOro mpeaMeTa «XMMHUsS», pacnpeaejeHHbIe
10 rofgaM o0y4eHus

Pe3ynbTate! 110 rogaM GopMyInpyOTCS [0 MPUHIMITY JOOABICHHUS HOBBIX PE3yJbTaTOB OT rojia K rofy, yxe
Ha3BaHHbIE B NMPEIBIAYIINX I'OJaX IO3UIMM, KaK IIPABUIIO, JOCIOBHO HE IOBTOPSIOTCS, HO YUHUTHIBAIOTCA
(pe3yabTaThl OYepeTHOTO rojia MO0 YMOIYaHUIO BKIIOYAIOT PE3YJIbTaThl MPEABIAYIIUX JIET).

8 KUIACC

PpacKpbIBaTb CMbICII OCHOBHBIX XUMHUYECKHUX MTOHSTHI: aToM, MOJICKYJIa, XHUMHYICCKUM QJIEMEHT, IIPOCTOC BE-
LIECTBO, CJIO’KHOE BEIECTBO, CMECh (OHOPOIHAS U HEOJHOPOAHAs), BaJIeHTHOCTh, OTHOCUTEIbHASL aTOMHasI
U MOJEKYJspHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XUMHUYECKOTO
3JIEMEHTa B COCIMHEHWH, MOJIIPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb, I1EKMPOOMpuyamens-
HOCmb', CTENEHb OKHWCIIEHMS, XUMHWYECKas PEaKius, KlacCU(PUKAMs PEaKIuii: PEakuuH COEIUHEHHMS,
pEaKLUU PA3IOKEHUS, PeaKLUN 3aMEILCHUs, peakul OOMEHa, 3K30- U dHAOTEPMUUYECKUE PEAKLUU; men-
710801 2¢hpexm peaxyuu,; IAPO aTOMa, SJIEKTPOHHBIN CION aToMa, aTOMHasi OpOUTab, PaIuyC aTOMa, XUMH-
4yecKasl CBS3b, HOJSIPHAs U HEMOJIAPHAs KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH, PAacTBOP,
MaccoBast I0JI BelIecTBa (MPOLEHTHAs KOHIIEHTPAIHs) B pacTBOPE;

WITIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATUH (CM. M. 1) ¥ MPUMEHSTh 3TU MOHSITHUS TPH
OIMCAaHMU BELIECTB U UX IPEBPALICHUIL;

WCTIONIb30BaTh XUMHUYECKYIO0 CHUMBOJIHKY IS COCTAaBIEHHS ()OPMYJT BEIIECTB, MOJIEKYJISIPHBIX YPAaBHEHUN XU -
MHUYECKUX PeaKIHii, 3JICKTPOHHOT0 OanaHca;

OIpeNeIsiTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSX; CTEIICHb OKHCJICHHUS JIEMEHTOB B
OMHAPHBIX COCAMHEHHSIX C OIMOPOW Ha OIMpEAeNCHUS, B TOM YHUCIIEC CTPYKTYypHPOBAHHBIC; MPHUHAICKHOCTD
BEIIECTB K OMpPENeNEHHOMY KIIACCy COCTMHEHHWH MO (GopMyliaM; BUA XMMHYECKOW CBs3M (KOBaJCeHTHAas U
MOHHAsI) B HEOPTaHNYECKUX COeINHECHUSX;

HUMETb IPEACTaBICHUE O CUCTEME XUMUUECKUX 3HAHUH, YMETh C IOMOIIBIO YUUTENS IPUMEHSITh CUCTEMY XU -
MHYECCKHUX 3HaHI/II71, IJId YyCTAHOBJICHUSA B3aMMOCBA3U MCXKAY U3YYCHHBIM MAaTCpUAJIOM U IIPU MOJITYYECHUHN HO -
BBIX 3HAHMH, a TAKKe MPU PadOTe C UICTOUHUKAMH XHUMHUYEcKor nHpopManur. OpUeHTHPOBATHCS B TIOHSTH -
X ¥ ONEpUPOBATH UMM Ha 0Aa30BOM ypOBHE, IPUMEHATH IPH BBHIIOIHEHUH Yy4€OHBIX 33JlaHUM U PELICHUU
pacyeTHBIX 3a/1a4 C OIIOPON Ha aJIrOPUTM y4eOHBIX JEHCTBUM M3yUYEHHbIE 3aKOHBI U TEOPUH: 3aKOH COXPaHE -
Hus Maccel, [lepuonuueckuii 3akon [I.M. Menneneesa, 3axon nocmosncmea cocmaéa, 3aKOH ABOraipo;
aTOMHO-MoJIeKyJsipHasi Teopus. COOTHOCUTH 0003HAUEHHsI, KOTOpBIe UMeroTes B Tabimue «lleproandeckas
CHUCTCMA XUMHUYCCKUX 3JICMCHTOB 21 n. MCH)ICJIeeBa» C YHMCJIOBBIMH XapaKTCPUCTUKAMH CTPOCHHSA aTOMOB
XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa, olllee Yucio MIEKTPOHOB U paclpelesiCHUe UX 110 JIeK-
TPOHHBIM CJIOSIM);

KJIaccu(UIUPOBATbXUMUYECKUE 3IEMEHTHI; HEOPIraHUUECKUE BEIIECTBA; XUMHUECKHE Peakuuu (110 YUCITy U
COCTaBy Yy4YaCTBYIOLIUX B p€aKIMK BCHICCTB, 110 TCIIJIOBOMY 3(1)(1)GKTy, 110 UIBMCHCHHUIO CTCIICHU OKHCJICHUA
XUMHMYECKUX DJIEMEHTOB) C OMIOPO Ha CXEMBI;

XapaKTepU30BaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEILECTB Pa3jIMYHBIX KJIaCCOB, HOATBEPKAAs
OIMCaHHE MPHUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIMX XMMHUYECKHUX PEaKLHMH C ONOpOi Ha
CXEMBI;

MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS; BO3MOXHOCTH MPOTEKAHUS
XMMHYECKUX [IPEBPALICHUH B PA3JIMUHBIX YCIOBUAX MOCIE IPEABAPUTEIILHOIO O0CYKICHUS C IIEIarOroM;
BBIUMCIISITh OTHOCUTEIHHYIO MOJIEKYJISAPHYIO W MOJISIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJI0 XUMHYECKOTO
ayeMeHTa 1o (OopMyJie COSAMHEHMS; MAaccOBYIO JONIO BELIECTBA B PACTBOPE; MPOBOAWTH PACUYETHI MO
YPaBHEHHUIO XMMUYECKON PEAKLIUU C OIIOPOM Ha aJIrOpUTM;

MIPUMEHSTH OCHOBHBIC OTICPAIX MBICIUTEILHON NEITeTLHOCTH — aHAJN3 U CUHTE3, CpaBHEHHE, 00001IeH e,
CcUcTeMaTHu3anus, KJIaCCI/I(i)I/IKa]_[I/IH, BBIABJICHHUC MMPUYMHHO-CJIICACTBCHHBIX CBsI3eH — AT U3Yy4YCHUA CBOICTB
BEIIECTB U XMMHUYECKHX PEaKIHii; €CTeCTBEHHO-HAYYHBbIE METOIbl MO3HAHWA — HaOJIIOneHHE, U3MEPEHHE,
MOJIEIUPOBAHUE, FIKCIIEPUMEHT (PeanbHblil U MbICIeHHbIN) TI0]] PYKOBOJCTBOM I1€Aarora,

"31eck 1 nanee KypcHBOM 0003HAYAKOTCS IUTAHUPYEMBIE TIPEAMETHBIE PE3YIIBTATEI, KOTOPBIE MOTYT OBITH TIOTEHI[HAIb-
HO NOCTHTHYTHI oOy4arommumcst ¢ 3[1P, Ho He ABISIOTCS 00S3aTEITFHBIMHE.



CJIeZI0BaTh IPaBUJIaM I0JIb30BAHUS XMMUYECKON MOCYA0H 1 1ab0opaTopHBIM 000pyIOBaHUEM, a TAKKe IIpa-
BUJIaM OOpalleHusl ¢ BeUIECTBAMH B COOTBETCTBUHU C MHCTPYKIHMAMH MO BBIIOJHEHHIO TaOOPaTOPHBIX XUMH-
YECKHX OIBITOB IO MOJIYYECHHUIO U COOMPaHHUIO ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPOa), IPUTOTOB-
JICHUIO pacTBOPOB C OMpeJIeTEHHON MacCOBOM J10JIel pacTBOPEHHOTO BENIECTBA; MJIAHUPOBATh U MPOBOJIUTH
XMMHUYECKUE IKCIIEPUMEHTBI TI0 PACIIO3HABAHHIO PACTBOPOB MIEJIOYEH M KHCIOT C MOMOIIBI0 HHIUKATOPOB
(maxmyc, ¢eHondTanentH, METUIOPAHX U Jp.), MOATBEPXKIAIOIINX KaueCTBECHHBI COCTaB HEOPraHUYECKUX
BEIIECTB (KaUECTBEHHBIE PEaKMU Ha HOHBI) I10JI PyKOBOJCTBOM IEAArora.

9 KJIACC

PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHUX MMOHATHI: XUMHUYECKHI JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH,
AQHHMOH, MIPOCTOE BEIIECTBO, CJIOXHOE BELIECTBO, BAIEHTHOCTh, 3IEKTPOOTPHULATEIBHOCTh, CTEIICHb OKHCIIE-
HUSI, XMMUYECKasl peaKiys, XUMUYECKas CBsI3b, Menyiogou d¢gexm peaxyuu,Moib, MOJSIPHBII 00BEM, pac-
TBOP; DIIEKTPOJIUTHI, HEXJIEKTPOIHTHI, JIIEKTPOIUTHYECKAsT JUCCOLUANNS, PEaKM HOHHOTO OOMeHa, KaTa-
TM3aTop, XUMUYECKoe pagHosecue, oopamumsle U HeoOpamumsle peaxyuu, OKUCIUTEILHO-BOCCTAHOBUTEIb-
HBI€ PEAKLUH, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCJIEHHE U BOCCTAHOBJICHUE, aJUIOTPONMS], aM(OTEPHOCTb,
XMMHUYeCKasi CBs3b (KOBaJICHTHAsI, MOHHAS, METAIMYECKAs), KpUCTAIIMUECKas PeETKa, KOppo3usi Mema-
JI08, CNIABbI; CKOPOCMb XUuMUu4eckoll peaxyuu, npenensHo gomycrumas konnentpanus (I1/1K) Bemectsa;
WTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUH (CM. M. 1) ¥ IPUMEHSTH 3TU MOHITHUS MPH
OIMCaHWU BEUIECTB M UX MPEBPAIICHUIT;

WCIIOJIb30BaTh 3HAKH M CUMBOJIBI JIJIsl (PUKCAIIMK PE3YNIbTAaTOB HAOIIOACHUA, COCTABICHUs (OPMYIT BEIIECTB
W ypaBHEHMH XUMHYECKHX pEaKLuil, 3alicu [NaHHBIX YCIOBHH 3azad. lcmonb3oBaTh 0003HAa4YeHHS,
nmeronecs B Ileproanyeckoil cucteme u TabauLe pacTBOPUMOCTH KHCIIOT, OCHOBaHUH M COJIEH B BOAE AJIS
BBIIIOJIHEHUS 3aJaHUH.

OTIPEIeIISATh BAJICHTHOCTD U CTETICHb OKUCICHHSI XMMHUYECKUX DJIEMEHTOB B COCJMHEHUAX PA3IMYHOTO COCTA -
Ba; MPHUHAAJIECKHOCTh BEILECTB K ONPEAEIEHHOMY KIIAacCy COEIMHEHHUM C OIOpOH Ha ONpEAEsICHUs, B TOM
quCie CTPYKTYPUPOBAHHbIC; BUIbl XMMUYECKON CBA3M (KOBAJICHTHAsI, HOHHAsI, METAJUINYECKasl) B HEOPraHU -
YEeCKUX COeIMHEHUSX; 3aps/l HOHA [0 XUMHYECKOH (opMyIie; XapakTep Cpebl B BOOHBIX pacTBOpax KHCIOT
W ILENOYEH, Mun KpUCmaiiuyeckol peuémru KOHKpemHo2o geuecmed;

packpsiBaTh cMbIca [leproandeckoro 3akoHa J[.M. MeHeneeBa U IeMOHCTPHPOBATh €r0 MOHUMAHUE: ONl-
chleams U Xapaxkmepuzosams TaONMMUHYI0 QopMy [lepromudeckol CHCTEMbl XUMHUYECKHX 3JIEMEHTOB: pa3-
JMYaTh NOHSTHA «TJIaBHas moiarpymnna (A-rpynmna)» u «nobounas noarpymmna (b-rpymmna)y», mansie u 606 -
LIME TIEPHOABL;, coomHOocumb 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPHOANIECKOM TabanLe, ¢ YHCIOBBIMH Xa-
PaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij s1pa, OO0Iee YUCIO DJIeK-
TPOHOB U paclipeelieHHe UX IO 3JIEKTPOHHBIM CIIOSIM); 00BsACHAMb OOINEe 3aKOHOMEPHOCTH B U3MCHEHHUH
CBOWCTB XMMHMYECKHX 3JIEMEHTOB U MX COCAMHEHUH B Mpenenax MaiblX NePHOAOB U IJIABHBIX MOATPYMII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIacCU(pHUIUPOBATh XUMUYECKUE DIICMEHTHI; HEOPTaHMYECKUE BEIIECTBA; XMMUYECKUE PeaKiH (110 YHCITY U
COCTaBY YYacTBYIOIIMX B PEAaKIUHU BELIECTB, IO TEIIOBOMY 3((eKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHHUS
XMMHYECKHX 3JIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMHUCHIBATH) OOMME W CHEMU(UIECKAEC XUMHYECKHE CBOWCTBA BEIIECTB Pa3TUIHBIX
KJIaCcCOB, MOATBEPKJast ONMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XH-
MHYECKUX PEaKHid C OTIOPOi Ha CXEMBI;

COCTaBIISITh YPaBHEHHS JICKTPOIUTHYCCKOM TUCCOIMAIIUH KHCIIOT, IIeTI0Yel U COJIeH; TIOJIHbIE U COKpaIIEH -
HBIE YPaBHEHHS peakifii HOHHOTO 0OMeHa; YpaBHEHUs peakluii, TOATBEPKAAIONINX CYIIECTBOBAHUE I'eHE -
TUYECKOW CBSI3U MEXIy BEIIECTBAMHU PA3INYHBIX KJIACCOB;

PacKphIBaTh CYLTHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEJIBHBIX PEAKLHUI MOCPEACTBOM COCTaBJICHHS HJIEKTPOH -
HOTo GajlaHca 3THUX PEeaKINi;

MPOTHO3UPOBATHCBOIMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHHST; BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX
IPEBPALICHUI [TOCTIe IPEABAPUTEIBHOTO OOCYKICHHUS C I1€AaroroM;

BBIUHUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPDHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO OO XMMUYIECKOTO
ayeMeHTa 1o (opMysie COSAMHEHMsS; MAacCOBYIO JONIO BELIECTBA B PAacTBOPE; MPOBOAWTH PACUYETHI MO
YPaBHEHUIO XUMHUYECKON PEaKiMy C OTIOPOl Ha alrOPHUTM;

CJIeZIOBAThIIPABUIIaM TIOJIb30BAHHS XUMHUECKON TOCY0H 1 JIAOOpAaTOPHBIM 000PYAOBAaHHEM, & TAKIKE ITPABH -
JlaM OOpaIlleH s C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIMSIMU TI0 BBIOJIHEHHIO TA0OPATOPHBIX XUMHYE -
CKHUX OIIBITOB IO MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOrO Ia3a);
MIPOBOJMTH PEAKLHUH, MOATBEPXKIAIONINE KaUYeCTBEHHbBIM COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABAThH OIIBIT-
HBIM ITyTEM XJIOpHJ- OPOMHI-, HOIU-, KapOoHAaT-, ocdar-, CHIMKAT-, CyIbdaT-, THAPOKCHI-UOHBI, KATHO-
HBl aMMOHHS W MOHBI U3yYCHHBIX METAJUIOB, MPHCYTCTBYIONIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX Be-
IIECTB;

IPUMEHATh OCHOBHBIE OTIEPALIH MBICIUTEIILHON AEATEIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE, 00001IeHNE,
CHUCTEMAaTU3alHIO, BBISIBICHUE IPUUMHHO-CIICICTBEHHBIX CBA3EH — ISl M3yUEHHS CBOMCTB BELICCTB U XMMHU -
YEeCKHUX PeaklUil; eCTeCTBEHHO-HAYYHbIE METOIbl MO3HAHMS — HAONIOJCHUE, U3MEPEHHE, MOJICIINPOBAHUE,
AKCIIEPUMEHT (peabHBIN 1 ¥ MBICIICHHBIN).



2. TEMATHUYECKOE IINTAHUPOBAHUE

8 KJITACC (1 uac B Henemto, Bcero 68 vaca)

Paznen Kon-Bo | Temsbr Kou-Bo XapakTepucTuka aesareabHocTH yuanierocs (YY) OCHOBHBIE
(kK0J-BO Ya- [4acoB 4acoB HaIpaBJICHUS
COB) BOCITUTATEb-
HOH JIesTEIb-
HOCTHU
Paznen 1. 20 |11 5 PaznuuaTth mpeaMeTsl M3Yy4eHHUS eCTECTBEHHBIX HayK. HaOmionaTh cBOICTBA BEIIECTB M UX U3MeE- 1,5
IIeponaua HEHUS B XOJI€ XMMHMYECKUX pEaKIM. YUUTbCA NPOBOAUTh XUMHUYECKHU dKcnepuMmeHT. Co-
JIbHBIE Xnmus — OroaTh MpaBuila TEXHUKN Oe3omacHOCTH. OKa3bIBaTh IMEPBYIO IMOMOIIL MPU OTPABICHUSAX,
XUMHYECKU BayKHAs OKOTax W TpaBMax, CBA3AHHBIX C PEAKTHBAMH U JaOOPATOPHBIM 000pYyJ0BaHHEM. 3HAKOMUTHCS
€ TIOHATHUS 0671acTh ¢ naGopaTopHbM o0OoOpynoBaHueM. M3ydyaTh CTpOCHHE IUIAMEHH, BBIBUras THIIOTE3bl U
CCTECTRO- MpOBEpsisl UX DKCIEPUMEHTANIbHO. Pa3nuuaTh MOHATHS «4HCTOE BEIIECTBO» M «CMECh Be-
S IIECTBY». YMETh pa3ieisaTh CMECH METOAAMU OTCTauBaHUs, (DUIBTPOBAHUS W BBIAPUBAHMUSL.
Paznuuate ¢usnueckue u xumuueckue siBiaeHUs. OnpenensTh NMPU3HAKM XMUMHUYECKHUX PEaKIUu.
HpaIU(TI/ILIe- @ukcUpoBaTh B TETpaau HaOJtoJaeMble NPU3HAKM XUMHYECKHX peakuuid. Paznnyare moHs-
CKOH Ziest- TUSL «aTOM», «MOJIEKYJIa», «XUMHUYECKHUH 2JIEMEHT», KHOH», «3JIEMEHTapHble YacTUlb». Pazmu-
TEIbHOCTH 4aTh MOHATHSI «BELIECTBA MOJIEKYJISIPHOTO CTPOEHHUS» U «BELIECTBA HEMOJIEKYJISIPHOTO CTPOCHHUSD.
4eJI0BeKa ®opMyIHpOBaTh ONPEICIICHNUE TOHATHS «KpUCTAIITHYECKHe pemeTkm». OOBACHATh 3aBH-
CUMOCTb CBOWCTB BELIECTBA OT TUIIA €TI0 KPUCTAUINUECKON pem€TkH. ONpenensiTb OTHOCUTEIb-
HYI0 aTOMHYIO Maccy »3JI€MEHTOB M BAJIEHTHOCTb JIEMEHTOB B OMHAPHBIX COCAMHEHHUSX.
OnpenensaTb cOCTaB NPOCTEHIINX COCTUHEHUN MO WX XUMUYEeCKUM (opmynaM.CocTaBiIsITh
¢dopMynbl  OMHAPHBIX COEIMHEHUH MO M3BECTHOM BaJIEGHTHOCTU 3JIeMeHTOB. M300paxaTts mpo-
CTEHMIINE XUMHUYECKHE PEAKLUH C NOMOIIbI0 XMMHUYECKMX ypaBHEHUH. Paznuuate noHATHA
«UHICKC» U «KOA(P(UIUEHT»; «CXeMa XUMHUYECKOW pEaKkIuu» M «ypaBHEHHE XUMHYECKON
peakuumy. PaccunThIBaTh OTHOCHUTENBHYIO MOJIEKYJSIpHYIO Maccy 1o (hopMyJiaM BELIEeCTB.
PaccunThiBaTh MaccoBYIO JIOJIF0 XMMHUYECKOTO 3JEMEHTa B COCJUHEHHMH. Y CTAHABIIMBATH MPO-
creiimme GopMyJbl BELIECTB 10 MAacCOBBIM JOJIsM 31eMeHTOB. Ilonbp3oBatecss  uHpoOpMaruen
U3 JPYTUX MCTOYHUKOB Ui MOJATOTOBKHM KPaTKUX COOOIIeHUH. 'OTOBUTh Npe3eHTaluu 10 TeMe
1.2 15 3HaTh: onpeeIeHIs TOHATHI: PEaKIIUy COSAMHEHHUS, PEaKIIUU Pa3I0KEeHUs, PEAKIIUU 3aMeIIeHUS U 6,8
peaxkiun ooMeHa.
BerectBa YMeTb: onpeaeaTs NPUHAUIEKHOCTh XUMUYECKON PEAKIIMN K TOMY WJIA HHOMY THUILY U COCTABIIATh
U XUMU4Ye- YPaBHEHHUS XMMHUYECKHUX PEAKLIMHA Pa3IMUHBIX TUIIOB




CKHC

peaxkuuu
Paznen 2. 30 2.1 6 HccnenoBaTh CBOMCTBa W3ydaeMbIX BellecTB. HaOmronaTh Qu3MUeckue U XHMHUYECKHE Tpe- 3,6
Baxxuei- BpalllCHUsl M3y4YacMbIX BEILECTB. Pacro3HaBaTh ONBITHBIM IyTEM KUCIOPOA. ONUCHIBATE XHMH-
1IMe npea- Bosayx. YeCKHE pPEeaKIMu, HAOMI0JaeMble B XOJ€ JIEMOHCTPAIIMOHHOTO M JIa0OpaTOpHOTO 3KCIIEPHUMEH-
CTaBUTEIU Kucnopogn. Ta. Jlenate BBIBOABI M3 PE3yJIbTATOB IPOBEACHHBIX XMMHMUYECKHUX OIBITOB. Y4YacCTBOBAaTh B
HEOpraHu- [MousTHe COBMECTHOM OOCYXJECHHUU pPE3yJbTaToB OMNbITOB. OKa3blBaTh IMEPBYI IIOMOIIbL IPU OTpaBIIe-
YECKUX Be- 06 OKCIL- HUSX, OKOraXx M TpaBMax, CBA3AHHBIX C PEAKTUBAMU U Ja00OpaTOPHBIM O0OPYJOBAHUEM.
LIECTB ax CoctaBnsaTe (OpPMYJBI OKCHIOB TI0 M3BECTHOM BaJEHTHOCTH 3JIEMEHTOB. 3alHMCHIBATh  IPO-
CTellMe ypaBHEHMsI XMMUYeCKHUX peakuuid. [lonb3oBatbcsi uH(poOpManuend U3 APYrMX HC-
TOYHHMKOB JJIsl TOJATOTOBKH KPaTKUX cooOmieHuil. [OTOBUTh Npe3eHTaluu Mo TeMme
2.2 8 HccnenoBaTh CBOMCTBa H3y4yaeMbIX BemiecTB. Habmogarh ¢Gu3nMuecKkue U XUMHUECKHE Ipe- 2,8
BpallleHusl M3ydaeMbIX BemiecTB. OMUCHIBAaTh XHMMHUYECKUE peakUH, HaOIiogaeMble B XOJe Je-
Bozopon. MOHCTPAIIMOHHOTO M J1a0OpaTOpHOrO 3KCIEepUMeHTa. Pacro3HaBaTh ONBITHBIM MYyTEM BOJOPOA.
[TonsTne 0 CobmoiaTh mpaBuiIa TEXHUKH Oe30macHOCTH. [lenaTh BBIBOABI U3  pE3yJIbTAaTOB MPOBEAEH-
KHUCIIOTaX HBIX XMMUYECKHUX OIBITOB. YYacTBOBaTb B COBMECTHOM OOCYJEHUHM DPE3yJbTAaTOB OIBITOB. 3a-
1 COTSIX MUCBIBATh MPOCTEHIINE YypaBHEHHUs XUMHUYeCKHX peakuuid. [lonmp3oBaTecsi  mHbOpMarueit
U3 IPYTUX HMCTOYHHMKOB JJISi MOJATOTOBKH KPAaTKHX COOOIIECHUH.
['OTOBUTH NpE3eHTALMU IO TeMe
23 5 Hcnonbs30BaTh BHYTPU- U MEXIPEIAMETHBIC CBSA3H. 5,7
PaccuuThiBaTh MOJISIPHYIO Maccy BEIECTBA, OTHOCU-TENIbHYIO IUIOTHOCTH ra30B. BbIUMCIATH 1O
Bopa. Pac- XUMUYECKUM (opMyJaM H© XMMHUYECKUM YypPaBHEHMSM Maccy, KO-JINUeCTBOBEIIECTBA, MOJISIP-
TBOPBIL. HBI 00BEM 10 U3BECTHON Macce, MOJISIPHOMY OOBEMY, KOJMYECTBY OJHOTO W3 BCTYMAIOIIUX
[MousTre WIN TIOJIYYAIOUIMXCSl B PEAaKUUH Be-IIECTB. Borunucisare 0OBEMHBIE OTHOIICHMS I'a30B IIPU XU-
06 OCHOBA- MUHECKIX PEaKIMAX. Hcnonp3oBaTh NpUMEpPHl pe-IIEHUS TUIOBBIX 337ad, 3aJaYyHUKU C IpH-
— BEJEHHBIMU B HUX AITOPUTMaMU DPELIEHUS 3a1ay
2.4 11 Knaccugunupopate nuzyuaemble BeleCTBA M0 cocTaBy U cBoHcTBaM. CocTaBIATh (HOPMYJIIbI OKCH- 3,4,8
JIOB, KUCJIOT, OCHOBaHUM, COJIEN M HA3bIBaTh UX MO MEXKIyHApOAHON HOMEHKIIarype. [Iporao3upo-
OcHoBHbIC BaTh CBOICTBA BEIIECTB HA OCHOBE OOILIMX XUMHUYECKUX CBOMCTB M3yUEHHBIX KJIACCOB/TPYIIN Be-
KJIACCBhI He- IIECTB, K KOTOPBIM OHU OTHOCATCA. COCTaBNISTh MOJIEKYJISIPHBIE YPaBHEHUSI peakUui, WILTIOCTPUPY-
opraHmye- IOIIMX XUMHUYECKHE CBOIMCTBA U CIIOCOOBI MOJTyUYEHHsI BEILIECTB N3YUEHHBIX KJIACCOB/TPYIIII, a TAKXKe

MNOATBCPKAAOMINX T'CHETUYCCKYIO B3aMMOCBA3b MCKAY HUMMU. HpOI/ISBO)II/ITI) BBIYUCJICHU 110




CKHUX CO- YPaBHEHUSAM XUMHUYECKUX PEaKIIUM.
€AVMHEHUI
Paznen 3. 15 (3.1 KnaccugunupoBars u3ydeHHbIE XMMHUYECKHE 3JEMEHTHl M MX coenuHeHus. CpaBHHUBATH 1,7
[Tepuonu- CBOMCTBA  BEILECTB, IPUHALIEKAIINX K Pa3HbIM KJIaccaM, XUMUYECKHE 3JIEMEHTBHl pa3HBIX
YECKUU Hepuou- IpyIIL Y CTaHABIMBATH BHYTPU- U MEXKXIPEIMETHbIE CBsA3U. DOPMYIMPOBAaTh NEPUOJUIECKUN 3aKOH
3akoH u Ile- YECKUMN . Y. MeHnneneeBa U pacKpblBaTh €ro CMBICI. XapaKTepU30BaTh CTPYKTYpPY HNEPUOINYECKON
puoauye- 3aKOH U tabnuupl. Pasnuuats nepuoasl, A- u b-rpymnmel. OOBSCHATE (U3NYECKUN CMBICT MOPSAIKOBOTO
cKas Cu- Tepuomu- HOMEpa  XMMUYECKOTO 3IEMEHTA, HOMEPOB IPYIIIIbl 1 IEPHOAA, K KOTOPBIM S/IEMEHT MpH-
cTeMa XHU- qecKast CHi- HAJUIe)KAT B rnepuogudeckon cucreme [[. M. MengeneeBa; 3aKOHOMEPHOCTH H3MEHEHUS
MHUYECKHUX CBOMCTB JJIEMEHTOB B IIpelenax MajblXx NepuonoB U A-rpyni. ©opMyIupoBaTh ONpeneIie-
3JIEMEHTOB crema Xu- HUS TOHATHM «XMMHUYECKUIN DJIEMEHT, «IIOPSIAKOBBI HOMEDP», «MAacCOBOE UHCIIO», «H30TOIBI»,
1. 1. MHYECKUX «OTHOCHTEJIbHAS aTOMHAsl ~ Macca»,  «3JIEKTPOHHAs 000JI0UKa», «IJICKTPOHHBIM  CIIOI»
Menpnenee- 3JIEMECHTOB («?HEpreTUYecKuil ypoBeHb»). ONpenensTh YUCIO NPOTOHOB, HEHTPOHOB, AJIEKTPOHOB Y
Ba. Ctpoe- 1. 1. aTOMOB XMMHUYECKHUX 3JEMEHTOB, HCIOJIb3Ys NepUoauuecKyto Tadauiy. COCTaBlIATh CXEMBI
HUE MeHnnerne- CTpO€HMsI aTOMOB NEpBbIX 20 3JIEMEHTOB MEPUOAMYECKONM CHCTEMBI 3JIEMEHTOB. XapaKTepHU30-
aTOMOB. eRa. BaTh XMMHYECKHE DJIEMEHThl Ha OCHOBE HUX IIOJIOKEHHUS B IIEPUOJMYECKON cucremMe U ocoOeH-
Xumnue- CrpocHne HOCTEM CTPOCHMS MX aTOMOB. JlenaTh yMO3aKIIOUEHUS O XapaKTepe U3MEHEHUSI CBOWCTB  XU-
CKasl CBA3b. MHUYECKHX JJIEMEHTOB C YBEJIMYEHHEM 3apsioB aTOMHBIX sep. Mccienosars cBolicTBa
Oxucnu- aToma u3ydaeMbIxX BeiecTB. Habmonate (uszndyeckue u XUMUYECKHE TNPEBPAILICHUS HM3YYaeMBIX Be-
TEJBbHO- mecTB. ONUCBHIBaTh XMMUYECKHUE PEAKIMHU, HAOII0JaeMble B XO/I€ SKCIIEPUMEHTA. Y4acTBOBaTh B
BOCCTaHOBU COBMECTHOM OOCYXJEHUU DPE3YJIbTaTOB OIBITOB.
TEJIbHbBIC 3.2 PackppIiBaTh CMBICI N3y4aeMbIX NOHATHNA. ONpenensTh BUJL XMMUUYECKOM CBSI3U B COEIUHEHHH.
peakuuu MojenupoBaTh CTpOEHUE MOJIEKYJI ITPU MIOMOIIU PUCYHKOB, MOJEIIEH, 3JIEKTPOHHBIX U CTPYKTYp-
Xumnye- HBIX (popmyi.Mcrionb30BaTh XUMHUYECKYIO CUMBOJIUKY Il COCTaBJICHUs (POPMYJI BEIIECTB, JJIEK-
CKasl CBS3b. TpOHHOTO OanaHca peakiuil. OnpeaensiTh CTENEeHb OKUCIEHNS aTOMOB XUMHUYECKUX 3JIEMEHTOB 10
OKUCITH- dopmynaM U coCTaBIATH (POPMYIIBI OMHAPHBIX COCMHEHUH 10 CTENIeHH OKUCICHUS aTOMOB XUMH-
TeNBHO- YEeCKUX 3J1eMeHTOB. OnpeensaTh OKUCINUTENb U BOCCTAaHOBUTENb. PaccTaBisaTh K03(pPUIIMEHTHI B
BOCCTAHOR cXeMax MPOCThIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM JIEKTPOHHOIO OajaHca.
Habmo1aTh XMMHUYeCKHUe OMBITHI 10 TUIaHy, aHAJIU3UPOBaTh U AenaTh BeIBOAbL. Mcnons3zoBats MKT
MTCIBHBIC JUISL CO3JJaHMsI MOJIEJIE, MOATOTOBKY MPE3EHTAlUH, TOKIAI0B 10 TeMe. BricTpanBaTh pa3BEpHYThIE
PCaKIiu MUCHbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha MHGOPMAIUIO U3 yUeOHUKA U IPYTUX HCTOYHUKOB, B
ToM uucie MHTepHera
PesepBHoe 3 S
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9 KJIACC (2 4 B Hegemnto, Bcero 68 u)

Pazpen 1.
BemecTBo u
XUMHAYE-

17

1.1

[ToBTOpE-
HUE U

5

XapakTepru30BaTh XMMUYECKUE IEMEHTHI IIEPBBIX TPEX MEPUOIOB, KA U KAJIbLMA 110 UX I10-
noxxennro B [lepuonnueckoii cucreme J1. V1. Menneneera. KnaccudummpoBats 1 Ha3pIBaTh HEOpra-
HUYCCKHC BCIICCTBA U3YUYCHHBIX KJIACCOB. OmnuceIBaTh 06H_[I/Ie XHUMHUYECKHE CBOUCTBA BCUICCTB pa3-
JIMYHBIX KJIACCOB, MOJITBEPKJIaTh CBOMCTBA MPUMEpPAMU MOJIEKYJIIPHBIX YPaBHEHUH XUMHUYECKHUX

5,6




CKHE yriryoiie- peakuuid. Onpenenars BUJl XUMHUUECKON CBSI3U M TUI KPUCTAITIMYECKOW PEIIETKN BEIIECTBA.
peakiuu HUE 3Ha- ITporno3upoBaTh CBONCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUs. BricTpanBaTh pa3BEPHYTHIE
— MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha MHGOPMAIUIO U3 yUeOHNKA U CIIPAaBOYHBIX MaTepH-
OCHOBHBIX aJI0B, TPAMOTHO UCIOJIb30BaTh U3YUYEHHBIN MOHATUMHBIN anmnapaT Kypca XUMUU
pazzenoB
Kypca 8
KJlacca
1.20cHoB- PackpbIBaTh CMBICHT H3y4aeMbIX MOHATUNA U PUMEHSATH 3TH MOHATHUSA MPHU ONMHCAHUN CBOMCTB BE- 3,6
HBIE 3aKO- IIECTB M UX MpeBpaieHuil. Knaccupunupoars XUMUYeCKHE PEAKLUH 110 Pa3IMYHBIM IPU3HAKAM.
HOMEpHO- YcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XMMHUECKOHN peakiMu OT pa3anydHbiX (aktopos. [Iporuosu-
S —— pPOBaTh BO3MOXXHOCTH MPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B pa3iIMuHbIX yciaoBusax. Onpene-
JSATh OKUCTUTEND B BoccTaHoBUTENb B OBP. CocTaBnsaTh 3eKTpoHHBIN OanaHc peakiuu. [Ipouns-
quKHXv BOJIUTH BBIYMCIICHUS TI0 XUMUYECKUM YPaBHEHUSAM. Y4acTBOBATh B COBMECTHOI paboTe B mape Wiu
pearimnu rpyie. BeicTpauBath pa3sBépHyThIE IMCHMEHHBIEN YCTHBIE OTBETHI C OMOPOI HA MH(POPMAIUIO U3
y4eOHHKa U CTIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO MCIIOJIb30BaTh U3YUECHHBIA MOHATHIHBIN anmapaT
Kypca XUMHH
1.30nexk- PackppIBaTh CMBICII U3y4aeMbIX MOHITHMH, @ TAK)KE CMBICI TEOPUH JIEKTPOIUTUYECKON TUCCOLU-
TPONHTH- aruu. OOBSACHATH MPUUYMHBI SJIEKTPOIIPOBOJHOCTH BOIHBIX PACTBOPOB BEILECTB, pa3InyaTh cialdble
yeckast Y CWJIBHBIE 3J1EKTPOJIUTHL. COCTaBIIATh YPABHEHMSI TUCCOLUALMUKNCIIOT, EJI0YEN U COoJIEH, TIOJIHbIE
HCCOIH- 1 COKPALEHHBIE HOHHDIE YPABHEHN XUMHIECKHX PEAKINit HOHHOTO oOMeHa, KpaTKue HOHHbIE
YpaBHEHMS MIPOCTHIX PEaKLUil THAPOIIN3a cosiel. XapaKTepr30BaTh 00IIME XUMHUUECKUE CBOICTBA
ams. Xu- BEIIECTB Pa3IMYHbIX KJIACCOB Ha OCHOBE TEOPHH JIEKTPOIUTUYECKOMN TMCCOLMALNN; TOITBEPKIATh
MHECKAC CBOIICTBA NPUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI XUMUYECKUX peakiuil. Pemars skc-
peaxkuuu B IIEpUMEHTANbHBIC 3a/1a4M 110 TeMme. [[lTaHnpoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMHUYECKHE JKC-
pacTBopax HEPUMEHTBI, IPOBOIUTH HAOJIOACHUS, 1eaTh BBIBO/IBI 10 pe3yJIbTaTaM 3KCIIEpUMEHTa MPpH MpoBe-
JIEHUH JTaOOPaTOPHBIX ONBITOB U MpakTU4eckux padoT. CreoBarh mpaBuiiaM 6€30MacHoil paboThI B
Ja0opaToOpUu MPHU MCIIOIB30BAaHUM XUMUYECKOH MoCy bl 1 000pynoBaHus. I[IpoBOUTE BEIYUCICHHS
110 XUMUYECKUM YPaBHEHUSIM. Y 4acTBOBaTh B COBMECTHOM paboTe
Paznen 2. 25 |2.1006mas OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIOB U UX COEIMHEHUH B Ipeje- 7,8
Hewmeransl XapakTe- JaX MaJIbIX NEPUOJIOB U MIABHBIX noArpymnn [leproandeckoil cHCTEeMbl XUMUYECKUX IJIEMEHTOB C
U UX COEIH- pHCTHKA y4€TOM CTPOEHHUS UX aTOMOB. XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKUE CBOWCTBA IPOCTHIX BeE-
HEHUs IECTB TAJIOT€HOB (Ha MpUMepe XJI0pa) U CIOKHBIX BEIIECTB (XJIOPOBOIOPOIA, XJIOPUAA HATPHS),

XUMHNYC-




CKHUX CHOCOOBI UX TIOJYYCHHUsI, TPUMEHEHUE W 3HAYCHUE B MPUPOJIE U KHU3HH deroBeka. OnpeaensaTs XJo-
3JIEMEHTOB pHUI-MOHBI B pacTBope. [ImanupoBaTh U OCyIIECTBIATh HAa MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
VIIA- NPOBOJUTH HAOJIOACHUS, JIENIaTh BBIBOJBI IO PE3yIbTaTaMIKCIIEPHMEHTA TPH MTPOBEICHNH JIabopa-
IpyIIEL TOPHBIX ONBITOB U NMpakTHYecKuX padboT. CiiegoBaTh MpaBuiaM 0€30MacHON paboThI B 1abopaTopuu
NIPY UCTIOJIB30BAaHUH XHMHUYECKOH TIOCY/IBI M 000pyA0BaHus. BbicTpanBaTh pa3BEpHyThIC TTHCEMEH-
I'anorers: HbI€ M YCTHBIE OTBETHI C OMOPON Ha MH(POPMAIIHIO U3 yUeOHUKA U CIIPABOYHBIX MaTEpPHAJIOB,
IpPaMOTHO MCIIOJIb30BaATh N3YUCHHBI
2.200mas OOBsACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMEHTOB VIA-TpyIbl U UX COeIUHE-
Xapakre- HUH ¢ y4€TOM CTPOEHHUS UX aTOMOB. XapaKTepru30BaTh (pU3HUECKUE U XUMUYECKUE CBOMCTBA IIPO-
pHCTHKA CTOr'O BEILECTBA CEPbl U €€ COeTMHEHUH (CepOBOI0PO/Ia, OKCHIOB CEPbl, CEPHOM KUCIIOTHI, Cybda-
— TOB), CIIOCOOBI MIX TIOJTYYEHUs, IPIMEHEHHE U 3HAUYEHHUE B IPUPOJIC U )KU3HU deoBeka. OmnpenersiTb
HaJln4ue cyib(ar-uoHOB B pacTBope. OOBSICHAThH CYIIIHOCTh IKOJIOTMUECKUXITPOOIIEM, CBA3aHHBIX C
cux nepepabdoTKOM coennHeHni cephl. [maHMpOBaTh U OCYIIECTBIIATH HA MPAKTHKE XUMHUECKUE IKC-
SJICMCHTOB HEPUMEHTBI, IPOBOIUTH HAOIOACHUS, JIeaTh BBIBO/BI 10 pe3yJbTaTaM 3kcrnepuMenTa. CienoBarb
VIA- npaBuiiaM 06e30MacHoOi paboThl B 1a00paTOpUU MPU UCIIOJIB30BAHUN XUMHUYECKOM MOCY bl U 000pYy-
TPYIIIIBL. noBanus. [Ipon3BoAUTE BEIYMCICHUS IO XMMUYECKUM ypaBHEHUSAM. VICII0/Ib30BaTh MPU BBIMOJIHE-
Cepa u & HUM y9eOHBIX 33J]aHNi TEKCTHI yUeOHHKA, CTipaBoYHbIe MaTtepuaisl ([lepruoandeckyio cucremy Xu-
COSITHHE- Muueckux sneMmeHToB /. Y. MenneneeBa, Tabauily paCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U coJiei B
— BOJIC, BJECKTpOXI/IMI/IquKI/Iﬁ psn HanpsDKerIﬁ MeTaJutoB). MIconp30BaTh MPH BHITIOJTHEHUHN YIEOHBIX
3aJlaHUi ¥ B IIPOLIECCE UCCIIEI0BATEIbCKON AEATEIIbHOCTH HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY XUMHU-
YEeCKOT0 COiep)KaHusl, CIIPAaBOYHbIC MaTepHalIbl, pecypchl MHTEepHETa
2.3006mas XapakTepu3oBaTth  31€MEHThl  VA- rpynnsl (MOATPYIIBl a30Ta) HA OCHOBE HX IOJIOXKEHHS B 5,8
XapakTe- NepUOIUYECKOM  cucreMe M 0CcOOeHHOCTeH cTpoeHHus uX aToMoB. OOBICHATH 3aKOHOMEPHO-
pHCTHKA CTH U3MEHEHHS CBOMCTB 3JIeMEHTOB VA-rpynmbl. XapakTepu30BaTh auIOTPOINui0 (ocdopa Kak
—— OJIHYy W3 NpUYUH MHOrooOpas3us BemiecTB. ONUCHIBaTH CBOWCTBA BELIECTB B XOJE Jie-
MOHCTpAIMOHHOTO M JabopaTopHOro sKcnepumenTta. CoOmonaTh TEXHUKY Oe3omacHocTH. Oka-
cux 3bIBaTh MEPBYIO IOMOUIb IIPU OTPABICHUAX, OXKOrax M TpaBMax, CB3aHHBIX C PEaKTUBAMH U
SJICMCHTOB 71a00paTOpHLIM 00OPYIOBaHKHEM. Y CTAHABIMBATE IPHHAUIEKHOCTh BELMIECTB K ONpPENEIEH-
VA- HOMY Kiaccy coequHeHui. ConocTaBiiTh CBOMCTBA Pa30aBICHHOW M KOHLEHTPHUPOBAHHOM
TPYTIIIBL. a30THOM KUCIOTHI. COCTaBIATh ypaBHEHMs CTYNEHYATOW JMCCONMAINK Ha TipuMepe GpochopHOH
Asor, KHCIJIOTHI. 3alMChIBaTh YPABHEHUS peakMil B MOHHOM BMJE C yKa3aHHUEM Mepexoia 3JeK-
bochop 1 TpOHOB. Pacrio3HaBaTh ONBITHBIM nyTéM" aMMHaK, PacTBOPBI KHCJIOT, HUTpaT- U il)OC(l)aT-I/IOHBI,
— MOH aMMOHHs. Mcrionb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B IMPAKTUYECKOH JEesATEIbHO-

HCHUA

CTH U TOBCEIHCBHOM JXU3HHU C IICNIBIO 0e30macHOro O6paIIICHI/I$I C BCOICCTBAMU W MaTcpuajiaMunu




U JKOJIOTMYECKH TPaMOTHOTO IOBEACHUS B OKpYXaroulel cpene. BuucisTh MaccoByro J0JIO
pacTBOpEHHOTO BemiecTBa B pactBope. [lonmb3oBathess  uHGpOpManuel U3 APYTUX HMCTOYHUKOB
JUIsl TIOATOTOBKH KPATKUX COOOIIeHWA. ['OTOBUTh KOMITBIOTEPHBIC MPE3CHTALUHU TI0 TEME.

2.400mas | 8 XapakrepuszoBartbe 31eMeHTHl [VA- rpynnsl (MOArpymmel yrjiepoja) Ha OCHOBE MX IIOJIOXKeE- 2,8
XapaKTe- HUSI B TIEPUOIMUYECKONW CHCTEME M OCOOCHHOCTEH CTpoeHUs WX aToMoB. OOBSACHATH 3aKO-
pHCTHKA HOMEPHOCTH HM3MEHEHHUSI CBOWCTB 3JeMeHTOB I[VA- rpymmsl. XapakTepu3oBaTh aJuIOTPOIUIO
— yriaepojga Kak OJIHY M3 NMPHYUH MHOTrooOpas3usi BemecTB. ONUCHIBATh CBOWCTBA BENIECTB B
X0/€ JIEMOHCTpAIlMOHHOTO U JabopaTopHoro skcnepumenta. CoOmoaTh TEXHUKY O€30IacHO-
cux ct. COTOCTaBNATh CBOMCTBA OKCHJIOB YIJiepola W KPEMHHS, OOBSCHATH MPUYNHY HX
SJICMCHTOB paznuuus. YCcTaHaBIMBATh NPUHAUISKHOCTh BEIIECTB K OINpPEJCIEHHOMY KIIacCy COCIHHE-
IVA- HUiA. Jloka3pIBaTh KHCJIOTHBI XapakTep BBHICIIMX OKCHIOB YIJIEpoAa W KPEMHHS.
TPYIIIIBL.
Yraepon u
KPEMHHU U
UX COoelu-
HEHUS
Paznen 3. 20 |3.106mue | 4 PackppiBaTh CMBICI U3y4aeMbIX MOHITUN U IPUMEHATH 3TH MOHSTHSI IPU ONMCAHUU CBOWCTB Be- 1,8
Mertamnsl u CBOMCTBA IIECTB U UX MpeBpaiieHnil. OObACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JI€MEH-
UX COCMIH- METAIIIOR TOBMETAJIJIOB ¥ KX COSIMHEHHH C YIETOM CTPOCHHUS MX aTOMOB. XapaKTepU30BaTh CTPOCHHE METAaI-
HEHUS JI0B, 001Me pU3NUECKUe U XUMUYECKHE CBOMCTBA METAJIIOB. XapaKTepU30BaTh 00IIHE CIIOCOOBI
NOJy4YeHUs1 MeTautoB. ONUCHIBATh CIIOCOOBI 3alIUTHI METAIIOB OT KOppo3uu. CiieZ1oBaTh MpaBmiiaM
0e3omnacHoi paboThl B 1a00paTOPUX NPU UCIIOJIB30BAHUHM XUMUYECKOH MOCY/IbI M 000PY10BaHMUS.
[Tpon3BOIUTH BEIYHCIICHUS TI0 YPABHEHUSM XUMHUUECKUX PEAKIINH, €CIIH OJIUH M3 PEarcHTOB CO-
JIepKUT IPUMECH. YUacTBOBaTh B COBMECTHOW paboTe B mape wiM rpymne. Mcrnoab30BaTh MpU Bbl-
MIOJTHEHUH YYeOHBIX 3a/IlaHHid TEKCTHI y4eOHHKa,cIipaBovyHble MaTepuaisl (Ilepuoamueckyro cu-
CTeMy XUMHUecKuX aemMeHToB . 1. MenneneeBa, Tabauily pacCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U
coJiel B BOJI€, DJIEKTPOXUMHUECKUN Psii HAIPSDKEHUN METaJlJIoB)
3.2Bax- 16 OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOBMETAIUIOB M UX COCTUHEHUIN
Heitmme B TPYIINax ¢ Y4ETOM CTPOCHHUS UX aTOMOB. XapaKTepHU30BaTh (PU3HMUECKUE U XUMUIECKHAE CBOUCTBA
METAILIEL 1 IPOCTBIX BEIECTB METAIJIOB U UX COENHEHUH (OKCUIO0B, THAPOKCUIOB, COJIEH), CTOCOOBI UX IO0-
1X COGITH- Ty"eHNs, IPUMEHEHNE 1 3HAUCHUE B PUPOJE 1 HKH3HU HENOBeKa. YcranaBiIMBaTh NPUIUHHOCIET -
eHI CTBEHHYIO CBSI3b: CTPOEHHE BEIIECTBA — CBOICTBa — NMPUMEHEHHE — Ha IPUMepax U3ydyaeMbIX Be-

HICCTB. Pacno3naBats ¢ TTOMOIIBIO KAYCCTBCHHBIX peaKuMﬁ HMOHBI MCTAJIJIOB: MarHus, KaJbIiusi,




anmoMuHMs, nKHKa, xene3a (I11) u xenesa (I11), menu (I1). loxa3piBaTh aMpOTEpHBII XapaKTep OKCHU-
JI0B M TMJIPOKCHUJIOB AJIFOMUHMS U IMHKa. I [maHnpoBaTh U OCyIIECTBIIATh HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOJAUTH HAOIIOIEHNS, AeTaTh BBIBOBI IO pe3yJibTaTaM 3KCIIEpUMEHTA MPU
NpOBEICHUH Ja0OPATOPHBIX OIMBITOB M MPAKTUYECKUX paboT. CienoBaTh MpaBuiaM 0e30MacHoO pa-
00Tl B 1a00paTOPUU IPU UCIIOJIB30BAHUN XUMHUYECKOM MOCy bl U 000pyAoBaHus. [Ipon3BoauTh
BBIYUCIICHHS 110 XUMUYECKHM YpaBHEHHUSIM. YYacCTBOBAaTh B COBMECTHOW paboTe B Mape WM IpyTIIe.
BricTpauBaTh pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOIl Ha HH(pOpMaLUIO U3 YUeOHU-
Ka U CIIPaBOYHBIX MaTE€PHUAJIOB, IPAMOTHO MCIIOJIb30BaTh N3yUYEHHBIN OHATUIHBIN anmnapaT Kypca
XUMHHA

Paznen 4. 4.1Berue- XapakTepu30BaTh POJIb XUMHUH B PA3JIMYHBIX chepax AesTeIbHOCTH JII0/IeH, OCHOBHBIE BEILECTBA U
Xumust u CTBA U MaTepHuaibl, IPUMEHSIEMBIC B )KU3HA COBPEMEHHOTO YesioBeka. OOBACHITH YCIOBUS O€30I1aCHOTO
OKpY>KaroIil MaTepHa- MCIIONb30BaHUS BEIIECTB U XUMHUYECKUXPEAKIIHiA B ObITY. AHATU3UPOBATh U KPUTUYECKH OIIe-
as cpena P — HUBATh HHPOPMALIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO X035HUCTBA, TPAHCIIOPTA | Jp. HA
COCTOSIHUE OKpYXKarolllel cpesibl. YMeTh OKa3bIBaTh MEPBYIO MOMOIIb IPU XUMUYECKUX 0XKOTax U
Hi HeloBe- oTpaBiieHUsIX. [I[puHIMaTh y4acTie B 00CYKACHUU MPOOIIEM XUMUIECKOH U IKOJIOTHYECKON
Ka HaIpaBJIEHHOCTH, BHICKa3bIBATh COOCTBEHHYO MO3UIIMIO 10 MPOoOIeMe U IpesiaraTh BO3MOXKHbIE
IIyTU €€ peLICHUs
PesepBHoe
BpeMsI

HUroro
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