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IHHOACHUTEJIBHAA 3AIIMCKA

[Tpumepnas pabodasi mporpaMMa 1Mo XUMHUH JUIsE 00YJaIOIIUXCS C 3aJIePKKON IICUXUYECKOTO pas3-
ButHs (nanee — 3I1P) Ha ypoBHE OCHOBHOro 0011Iero 00pa3oBaHMsl COCTaBlIe€Ha B COOTBETCTBUU ¢ Dere-
paJIbHBIM TOCYAApCTBEHHBIM 00Pa30BaTeIbHBIM CTAaHIAPTOM OCHOBHOTO obmiero oOpaszoBanus (IIpukas
Munnpocsemenns Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBan MunuctepctBoM roctunuu Poc-
cutickoit ®enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O0OO), [IpumepHoit aganTUpo-
BaHHON OCHOBHOI 00pa3oBarenbHOI MPOrpaMMOil OCHOBHOI'O 0O0IIero o0pa3oBaHus 00ydaroIuxcs ¢ 3a-
nepxkoi mcuxuyeckoro passurusa (nanee — [TAOOIT OOO 3IIP), IlpumepHoii pabodeil mporpaMmsl
yuebHoro npeamera «Xumus» (6a3oBblil ypoBeHs), [IpumepHoii mporpaMMoii BocnuTaHus 00y4aromuxcs
IIPU MOJTyYEHUH OCHOBHOTO 00IIero 00pa3oBaHMsl, ¢ YIETOM paclpeesieHHbIX 110 KjaccaM MpOBEPsSEMBIX
TpeOOBaHUH K pe3y/IbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTesIbHON IPOrpaMMbl OCHOBHOTO 0011ero oopa-
30BaHMA M BJIEMEHTOB COZICPKaHMUsI, TPEICTABICHHBIX B YHUBEPCAIBHOM Konudukarope mno xumuu, Kon-
LEeNIUK MpernojaBaHus yuyeOHoro mpeamera «XuUMHS», B 00pa3oBaTelibHBIX opraHu3auusax PO, peanu-
3YIOIIMX OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

OO0masi XxapakTepuCTHKA y4e0HOr0 npeamMera « XuMmus»

VYueOHblil penMeT «XUMHS» BXOIUT B MPEeaMETHYIO 001acTh «EcTecTBeHHOHAy4YHBIE MpenMe-
Tel». B cucreme ecrecTBEeHHOHaAy4HOro 0Opa30BaHUs XUMMs KaK Y4eOHBIN MpeIMeT 3aHMMAET BaXKHOE
MECTO B TIO3HAHUH 3aKOHOB HPUPOABI, (OPMUPOBAHMH HAYYHOW KaPTHHBI MUPA, CO3IAHUH OCHOBBI XH-
MHUYECKUX 3HAHHWH, HEOOXOAMMBIX Ul IMOBCEIHEBHOW JKU3HHU, HaBBIKOB 3JI0POBOr0 U 0€30MaCHOro JUIs
YeJI0BEKa U OKPY’KaIoILEel ero cpeibl o0pas3a )KU3HH, a TAKKE B BOCIIUTAHUU 3KOJIOTUYECKON KYJIBTYPBI.

YcneuHocTh U3y4eHHs: XUMHUM CBsI3aHa C OBJIQJICHUEM XMMHUYECKHM SI3bIKOM, COOJIFOJICHUEM Ipa-
BIJI 0€30MaCHOM pabOTHI PU BHIIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHCIICHHBIX
CBsI3ell XUMHHM C APYTMMHU IPEIMETaMH LIKOJBHOIO Kypca.

[TporpaMma BKJIHOYaeT B ce0si OCHOBBI HEOPraHUYECKOW M opraHndeckod xumuu. ['nmaBHOI naeei
IIpOrpaMMbl SBJISIETCS CO37aHNe 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUHN MO XUMUH, BBIPAXKEHHBIX B (Op-
Me, COOTBETCTBYIOLIEH BO3pacTy 00y4aromuXcs U UX 0COOBIM 00pa30BaTeNbHBIM TOTPEOHOCTSM.

B conepxaHuM 1aHHOrO Kypca IpPEACTaBJICHbI OCHOBOIOJIAralOIME XUMUYECKUE TEOPETUUECKUE
3HAHHUS, BKIIIOYAIOLINE U3YUYEHHE COCTaBa M CTPOEHUS BELIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHUS,
IIPOrHO3MPOBAaHUE CBOMCTB BEILECTB, NCCIIEIOBAHUE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPAIEHUN U ITy-
Tel yIpaBJIeHUs MU B LEJSIX MOJy4YEHHS BEIIECTB U MaTepUasoB.

TeopeTnueckyl0o OCHOBY M3yU€HHUS HEOPTaHWYECKOM XMMHUHM COCTAaBIISIET aTOMHO-MOJIEKYIISIPHOE
yuenue, [lepuonnuecknii 3akon J[.M1. MenneneeBa ¢ KpaTKMMH CBEJICHUSAMH O CTPOCHHMM aTOMa, BUJAX
XUMHYECKOH CBSI3H, 3aKOHOMEPHOCTSX POTEKAHUS XUMUYECKUX PEAKLIUI.

B u3yuyeHun kypca 3HauMTeIbHas pOJIb OTBOJUTCS XUMHUYECKOMY 3KCIEPUMEHTY: MPOBEIECHUIO
MPAKTUYECKUX U Ja0OpaTOpHBIX padoT, OMHCAHUIO PEe3yIbTATOB YYEHHMUYECKOI'O KCIIEPUMEHTa, COOII0-
JICHUIO HOPM U MpaBuIl 0€30MacHOi paboThl B XUMUYECKON J1a00paTopuu.

Peanuzanus naHHO# mporpaMMsl B mporecce 00ydeHus mo3BoauT odydarommumes ¢ 3[IP ycBoutsb
KJIFOUEBbIE XUMUYECKHE KOMITETEHIIUHU U MOHATH POJIb U 3HAUEHHE XUMHHU CPEJIn APYTUX HAYK O MPUPOJE.

N3yueHne XuMHUH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOLIMXCS HAYYHOTO MUPOBO33PEHUS, OC-
BOCHHUIO OOIEHAYyYHBIX METOOB (HaOII0ICeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEITUPOBAHNE), OCBOCHHIO
IIPAKTUYECKOr0 PUMEHEHUS HAYYHBIX 3HAHNN, OCHOBAHHOTO HA MEKIIPEIMETHBIX CBS35X C IPEeIMETaMU
«Oxpyxaromuiit Mup», «dusukay, «buonorus», «I'eorpadus», «MaremaTuka» u GOpMUPYET KOMIIETEH-
IIUH, HEOOXOAUMBIE JJIS POJODKEHUS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HayK.

W3ydeHne XUMHH CIIOCOOCTBYET pa3BuTHIO y oOyuatomuxcs ¢ 3[1P mpoctpancTBeHHOTO BooOpa-
KEHUs, PYHKIUMOHAIBHON IPaMOTHOCTH, YMEHUSI BOCIPUHUMATh M KPUTHUECKU aHAJIM3UPOBATh UH(POP-
MaIIO, MPEAICTABICHHYIO B pa3Iu4HbIX (opMax. 3HAUUMOCTh MpeIMeTa JUIsl pa3BUTHUS KU3HEHHON KOM-
neteHuuu odyyaromuxcs ¢ 3I1P 3akmiodaercss B yCBOGHUH OCHOBBI XUMHYECKUX 3HAHUH, HEOOXOAUMBIX
111 IOBCETHEBHOM JKM3HU; HABBIKOB 37J0POBOr0 U O€30M1acHOI0 JJIs YEJI0BEKA U OKPYXKAIOIEH ero cpeibl
o0pa3a Ku3H1; HOPMUPOBAHUH HKOJIOTUIECKOHN KYJIbTYpPHI.

[Iporpamma oTpakaeT cofepkaHue OOy4eHHS MPEAMETY «XHUMHsI» C YU4ETOM OCOOBIX 00pa3oBa-
TeNbHBIX oTpedHocTell oOyuaromuxcs ¢ 3[IP. Onanenue yueOHBIM IPEAMETOM «XUMHUS» MIPEICTaBIISA-
€T ONpeNeNIEHHYIO TPYAHOCTD it oOydaronuxcs ¢ 3[1P. D10 ¢Bsi3aHO ¢ 0COOCHHOCTSIMU MBICITUTEIILHON
JESATENbHOCTH, MEPUOJANYECKUMHU KOJeOaHMsIMU BHMMAHUS, MalbiM OOBEMOM IaMATH, HEIOCTATOYHO-



CTBIO OOLIEro 3amaca 3HAHHWH, TOHI)KEHHBIM IT03HABATEIbHBIM HHTEPECOM M HU3KHM YPOBHEM pPEUEBOTO
pa3BUTHSA.

s npeoosieHuss TpyAHOCTEN B M3y4E€HUHU yuyeOHOro npeaMera «XUMHs» HeoOXoauma ajanTa-
nus o0beMa M XapakTepa y4yeOHOro mMarepualia K 1MO3HaBaTelIbHBIM BO3MOXHOCTSAM JIaHHOM KaTeropuu
00yJaromuxcs, y4eT UX OCOOCHHOCTEH Pa3BHTHS: HCIIOJIb30BAaHHE AITOPHUTMOB, BHYTPHIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOXKHEHHE U3y4aeMOoro MaTepuara.

[Tpu n3ydeHUH XUMUHN HEOOXOAUMO OCYILLECTBIISTh B3aUMO/ICHCTBUE HA ITOJINCEHCOPHOM OCHOBE.

Teopernueckuil MaTepuan pPeKOMEHIYeTCS H3ydaThb B IMPOIECCE MPAKTHUECKON NeATEIbHOCTH.
B03MOXHO BbII€JIEHHE OTAEIBHBIX YPOKOB Ha PEIIEHUE 3ajjad B CBSA3HM CO CII0)KHOCTBIO aHaJlM3a TEKCTa
obyuarorumucs ¢ 3I1P. Oprannyeckoe €IMHCTBO MPAKTUYSCKON U MBICIUTEIBLHON JEATEILHOCTH 00Y-
YAIOIUXCS HA YPOKAaX XMMHHU CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO OA3MCHBIX XHMHUYE-
CKUX 3HaHUU U yMeHud. Oco0oe BHUMaHHE MPU U3YUCHUU XUMHUH YIENIETCA U3YYECHUIO «CKBO3HBIX) I10-
HATHHA 1 (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

Lenu u 3a1a4n U3y4eHusi y4eOHOTo npeamMera «XuMHs»

g obyuaromuxcs ¢ 3I1P, Tak e, Kak U JUIsl HOpPMaTUBHO Pa3BUBAIOIIUXCSI CBEPCTHUKOB, OCBaU-
BAaIOIIMX OCHOBHYIO 00pa30oBaTEeNbHYIO MPOrPaMMYy, JTOMUHHUPYIOIIEEe 3HAUeHUE PUOOPETAIOT TaKue ye-
2, KaK:

. (hopMHpOBaHHE UHTEIUIEKTYaJ IbHO Pa3BUTOHN JINUYHOCTH, TOTOBOW K COTPYAHUYECTBY, CAMOCTOSTEIEHOMY
NPUHATHIO PELICHUH, CIOCOOHOH aJanTUPOBATHCSI K OBICTPO MEHSIOLIMMCS YCIIOBHSM JKHU3HU;
= HaIpaBlE€HHOCTh OOY4YEHHS Ha CHUCTEMAaTHYECKOE IPHOOIICHHWE YYallMXcsi K CaMOCTOSATENbHON

MO3HABATEIbHON JEATEIBHOCTH, HAyYHBIM M TIPAKTUYECKHUM METOJaM TO3HAHUS, (OPMUPYIOIINM
MOTHBAIIHUIO U PA3BUTUC CHOCO6HOCTCI71 K XUMHH,;

. obecrieueHne YCIOBUH, CIIOCOOCTBYIONINX IPHOOPETEHHIO OOYYAIOIIUMUCS OIBITa Pa3HOOOpa3HOM
JeATeNIbHOCTH, TO3HAHUS M CaMOIIO3HAHMUS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIWI), MMEIOIIHX
YHUBEPCAJIBHOC 3HAYCHHUE JIA PA3JINYHBIX BUAOB ACATCIBHOCTU,

. (dhopMupoBaHre YMEHHUN OOBSICHSITH U OLICHUBATh SIBJICHHS OKPYKAFOIIIEr0 MUPa HA OCHOBAHUW 3HAHUH U
OIIBITA, NOJIYYEHHBIX IIPY U3YYEHUN XUMHH;
. (dhopMupoBaHUE y OOYUYAIONIUXCS T'YMaHUCTHUECKHX OTHOIICHHWN, TIOHUMAaHHS LEHHOCTH XUMHUYECKUX

3HAHW JJIS1 BEIPAOOTKH IKOJIOTHUYECKH 11eJIecO00pa3HOro MOBEACHUS B OBITY U TPYJOBOH JEATEILHOCTH B

HEJISIX COXPaHEHHsI CBOETO 3/J0POBbsI M OKPYIKAIOIICH PUPOIHON CPEIbI;

. pa3BHTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCHHTAHMIO Ha OCHOBE
YCBOCHHSI OOIIEUEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Tpoduis U
HAaIPaBJICHHOCTH JaJIbHEHIIero o0ydeHHsI.

Kypc nampaBieH Ha pelieHue CIeayrlnX 3a0ai, 00SCIEUHBAIOIINX PEeATU3aIUI0 JINYHOCTHO-
OPUEHTUPOBAHHOTO U JIEATEIILHOCTHOTO MOJAX0A0B K 00y4eHHio xumMuu odydaromuxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00I1IeTO 00pa30BaHMUs:

- q)OpMI/IpOBaHI/Ie TNEpBOHAYaJIbHBIX CUCTEMATU3NPOBAHHBIX HpeIlCTaBJ]eHI/Iﬁ (6] B€OICCTBAxX, ux
NPEBPALICHUAX U MPAKTUUYECKOM NPUMEHEHHH; OBJAJICHHE MOHATUMHBIM alnapatoM M CHMBOJIMYECKUM
SI3BIKOM XHMUH;

= OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKHX IPEBpAILCHUH HEOPraHHYECKUX W OPraHWYEeCKHX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH XMBOM M HEXHMBOW HPHUPOJBI; YIIyOlieHHE NMPEACTAaBICHUH O MaTepualtbHOM EIUHCTBE
MUpA;

. OBJIAJICHHE OCHOBAMH XHMHUYECKOH TPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh W OOBEKTHBHO
OLICHUBATh >KM3HEHHBIC CUTYallMH, CBSI3aHHBIE C XWMHEW, HaBBIKAMH 0€30IacCHOrO OOpameHHus C
BEOIECCTBAMH, MHCIIOJIB3YEMBIMU B HOBCG)IHCBHOﬁ JKU3HU, YMCHHUEM aHaJIM3UpOBaAThb W IIJIAHUPOBATH
IKOJIOTUYECKH 0€30T1acCHOE TIOBEICHHE B TIEIISIX COXPAHEHHS 37I0POBBS U OKPYKAIOIICH CPeJIbl;

= (dopMHpOBaHME YMEHHH YCTAaHABIMBATh CBA3M MEXAY pEaJbHO HAOMIONAaeMbIMU XUMHUYECKUMHU
SBJICHUSIMH M TIPOLIECCAMH, TPOUCXOSIIMMHA B MUKPOMHPE, OOBSICHATH IPUYMHBI MHOTOOOPa3Hs BEIIECTB,
3aBUCHMOCTh HX CBOMCTB OT COCTaBa M CTPOEHHS, a TAKXKE 3aBUCHMOCTH NMPUMEHEHHS BEIIECTB OT MX
CBOMCTB;

= npuoOpeTeHre ONbITa HCIOIb30BAaHUA PA3IMYHBIX METONOB M3YUCHUs BEIIECTB, HAOMIONCHHS 3a HX
NPEBPAIICHUSIMA TIPU  TIPOBEACHHH HECIOKHBIX XHMHUYECKHUX OKCIICPUMEHTOB C HCHOJIB30BAaHHEM
J1abopaTOpHOTO 0O60PYIOBAHUS U TIPUOOPOB;

= (dbopMHupOBaHHE MPEACTABICHUH O 3HAYCHWH XUMHYECKOHM HayKd U PEIICHUH COBPEMEHHBIX
9KOJIOTUYECKUX MTPoOIeM, B TOM YHUCIIE B IPEAOTBPAILEHUN TEXHOTEHHBIX M SKOJIOTHUECKUX KaTacTpod.
OcoGenHocTu 0T0OOpa ¥ aganTAlMU Y4eOHOI0 MaTepHaJia 0 XUMHH



OOyuenue yueOHOMY IpeaMeTy «XHUMHUS» HEOOXOAUMO CTPOUTH Ha CO3aHUU ONTHUMAJIBHBIX yC-
JIOBUH JUIsl YCBOGHHUsS NMpOrpaMMHOro Matepuana odydatrouumucs ¢ 3I1P. bosbiioe BHHMaHME [0JIKHO
OBITH yneneHo oTOopy yueOHOro MaTepuasia B COOTBETCTBHM C MPUHIUIIOM JAOCTYIHOCTH IPH COXpaHe-
HUM o61ero 6azoBoro ypoBHs. OH JOJKEH IO COAEPKAaHUIO U 00beMY OBITh aAaNTUPOBAHHBIM IS 00Y-
yaromuxcs ¢ 3[IP B cOOTBETCTBHM € UX 0COOBIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTIMU. CrieyeT 00ier-
YUTh OBJIaJieHue MaTepuaioM oOyuatomumucs ¢ 3[IP nocpencTBoM ero neTanbHOro OObACHEHHS C CHC-
TEMaTU4YECKUM ITOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B NPUMEHEHMH 3HAHUH C HMCIOJIb30BAaHUEM
IIPUEMOB AITOPUTMU3ALNHU U BU3YaJIbHBIX OIOP, 00y4eHHsI CTPYKTYPHUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue AJIs MOJHOIIEHHOTO YCBOCHHS Y4eOHOTO MaTepualia MMEET Omopa Ha MEX-
IIPEIMETHBIE CBSA3M BOIPOCOB, U3y4aeMbIX B JAaHHOM Kypce, ¢ TAKUMH Y4eOHBIMU ITpeaMeTaMu Kak «I'eo-
rpadusy, «duszukay, «buonorusy. [1o3Bossis paccMaTpuBaTh OJUH U TOT XKe Y4eOHBIM MaTepHal ¢ pas-
HBIX TOYEK 3PEHMsI, MEXIIPEIMETHBIE CBA3H CIIOCOOCTBYIOT €r0 JIyUIIEMY OCMBICIIEHUIO, 00JIee IPOUYHOMY
3aKPEIUICHUIO ITOJIYYCHHBIX 3HAHUM U IPAKTUYECKUX YMEHUN.

ITpy moAroTOBKE K ypOKaM y4YHUTENdb JOJDKEH HPEAyCMOTPeTh (GOpMHpPOBAHHE Y OOyYaroIUXCs
YMEHUH aHAIM3UPOBATh, CPABHUBATH, 0000IATh U3ydaeMblii MaTepHall, TUIAHUPOBATh MPEACTOSIIYIO pa-
00Ty, OCYIIECTBIATH CaMOKOHTpPOJIb. HeoOXOaMMO MOCTOSIHHO CIEIUTh 3a IMPAaBUIBHOCTBIO PEUEBOrO
odopmiteHns BICKa3biBaHui oOydaromuxcs ¢ 311P.

B cBsi3u ¢ 0cOOeHHOCTSMHU NOBEJICHUAN AeaTenbHoCcTH o0ydaromuxcs ¢ 3I1P (pactopMokeHHOCTb,
HEOPTraHM30BAHHOCThH) HEOOXOAUM CTPOKAWIINIA KOHTPOJIb COOJIFOICHHS TPABUII TEXHUKH O€30MaCHOCTH
IIPU IPOBEIEHUH J1a0OPAaTOPHBIX PA0OT B XUMUYECKOM KaOUHeTe.

IIpumepHblie BUABI AesiTeabHOCTH oOyuyarommxces ¢ 3I1P, o6yciioBiaennbie 0codbiMu 00pa3o-
BaTEeJIbLHBIMU MOTPEOHOCTAMH U 00ecreYnBaKOIIMEe OCMBICJIEHHOE OCBOEHHME COepP:KaHuu 00pa3o-
BaHMA 10 NpeaAMeTy « XuMHD)

Copnepxanne BUJIOB JesTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xumuu onpenensercs Ux
0co0bIMU 00pazoBaTeNbHbIMU NOTpeOHOCTAMU. [Tomumo mupoko ucnonbzyembix B OOII OO0 oOuux
11 BceX 00ydaromuxcs BUJIOB AEATEIBHOCTU CIIEIyeT YCUIUTh BUJIBI I€ATENbHOCTH, CeU(DUIHbBIE AT
JAHHOW KaTeropuu 00ydaroluxcs, A 00ecredeHHs] OCMBICIIEHHOTO OCBOEHHUS COJepKaHusl oOpa3oBa-
HUS 110 NIPEAMETY: YCUJIEHUE NPEAMETHO-TIPAKTUYECKON JESITEIBHOCTH C aKTUBHU3AallMEH CEHCOPHBIX CHUC-
TEM; YepeJOBaHNE BUJOB JEATEIbHOCTH, 33aJ€HCTBYIOIIUX DPA3JIMYHbIE CEHCOPHbIE CHCTEMBbI; OCBOCHHE
MaTepuasa ¢ ONOpOil Ha alrOpUTM; «IIOLIArOBOCThY» B M3yUYEHUU MaTepuaia; MCIOIb30BaHUE TOIOIHU-
TENTBHON BU3YAIIbHOW OMOpPHI (TIJIaHbI, 00pa3Ilbl, CXEMBbI, I1a0JI0OHBI, ONOPHBIC Tabnuilbl). s pa3BuTus y
obyuaromuxcs ¢ 3[IP ymenus nenats BbIBOJIbI, (HOPMUPOBAHMS TPAMOTHOT'O PEUEBOT0 BHICKA3bIBAHUS He-
00XOMMO HCHOJIb30BaTh OMOpHBIE ciioBa U Kiuiie. Ocoboe BHUMaHHE CIEAYET YIENIUTh OOyYEeHUIO
CTPYKTYpUPOBAaHUIO MaTepHualla: COCTaBIEHUE PUCYHOUHBIX U BepOaJIbHBIX CXEM, COCTaBICHHME TaOJUI,
COCTaBJICHHE KiIaccU(PUKAIMK ¢ 0003HAUEHHBIMU OCHOBAaHUSMU I KiacCU(UKAIMKM U HalOJIHEHUE UX
IpUMEpPaMH U JIp.

IIpumepHas TemaTudeckas U TepMUHOJIOrH4eckas jJekcuka coorserctsyer OOIT OOO.

s obyuaronmxcs ¢ 3[1P cymecTBeHHbBIMU SBIISIOTCS IPUEMBI pabOTHI C JIGKCHYECKUM MaTepua-
soMm no npeamery. [IpoBoauTcs cnenuanbHas paboTa 1Mo BBEACHUIO B aKTUBHBIN CIIOBaph 00y4YaOLIUXCS
COOTBETCTBYIOILIEH TepMHHONOTUU. M3yyaemble TEpMUHBI BBOASTCS Ha MOJUCEHCOPHOW OCHOBE, 00s13a-
TeJbHa BU3yasJbHas MOJAEPKKA, aJITOPUTMbI pabOThI C OIpe/IeTIeHHEM, OTIOPHBIE CXEMBI JUIsl aKTyalu3a-
LIUU TEPMUHOJIOTHH.

OO1mree uncno 4yacoB, OTBEACHHBIX I M3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO 00-
niero oopasoBanusi, coctaniseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMWSD»

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponb xumuu 6 dcuzHu uenogexa'. Tena u Bemecta. OU3MUECKHE CBOACTBA Be-
1iecTB. ATperaTHoe COCTOSTHUE BEIECTB. Xumus 6 cucmeme Hayk. Yucteie BemecTBa U cMmecu. CriocoOsl
pasnenenus cmeceid. [IpaBuiia 6e30macHOro oOpamieHus ¢ BENIECTBAMU U JTAOOPATOPHBIM 000PYyI0OBAHHU-
eM. [lonamue o memooax noO3HaHUs 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE 3JE€MEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JIeMEHTOB. OTHO-
cuTeNnbHas aToMHas Macca. [IpocTeie u cioXkHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckasi opMmyna. BaJeHTHOCT, aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH NOCMOSHCMEA CO-
cmasa eewjecms. OTHOCHUTENIbHASI MOJIEKYJIsIpHAss macca. MaccoBasi J10J1s1 XUMUYECKOTO 3JIEMEHTa B CO-
€MHEHUHU.

®u3nuecKkue U XMMUYECKHE sIBICHUS. XUMUYecKas peakuus. [Ipu3HaKu XMMHYECKUX peaKiuil.
VYpaBHEHUS] XUMHUYECKUX pEaKIHil. 3aKOH COXpaHEHHs Macchl BemiecTB. Kiaccudukanus XUMHUYECKUX
peakuuii (CoeAMHEeHUs, PA3JI0KEHUS, 3aMELICHHs, 0OMEHa).

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCY/I0H, C IpaBUiiaMH paboThI B 1Tabopa-
TOpUHU U TpuéMamu oOpalleHus ¢ JadopaTopHbIM 000OpPYIOBaHHEM; M3yUEHHE W ONMUCaHHe (UINYECKUX
CBOMCTB 00pa3IioB HEOPTaHUIECKUX BelIeCcTB; HabmoAeHne Gr3udeckux (IUIaBICHUE BOCKA, TasHHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KUTICHUE U KOHJIGHCAIIMs BOJIbI) U XUMHUECKUX (TOPEHUE CBEUH, MPOKAINBa-
HUE METHOM IPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOIOCHNE W ONMCAaHKUEe TIPU3HA-
KOB MPOTEKaHUSI XUMUYECKUX PeaKIuii (pa3iokeHue caxapa, B3auMOJICHCTBHE CEPHOU KUCIIOTHI C XJIOpH-
noM Oapusi, paznoxenue rugpokcuaa meau(ll) npu HarpeBaHuy, B3aMMOJICHCTBHE XKeJle3a ¢ PACTBOPOM CO-
mu menu(Il));u3yuenne cnocoboB pazzieneHus cMeceil (¢ MOMOIIbI0 MarHuTa, (PUIBTPOBAHUE, BBIIAPHUBA-
HUe, UCTUJUISINS, XpoMarorpadusi), MPOBEJACHUE OYHCTKH MOBAPEHHOM COJIM; HAOIO/IEHUE U OTMHCAHHE
PE3yJIbTAaTOB MPOBEACHMS OIBITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl; CO31aHUE MOJIeTIEN MoJie-
KyJI (IIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe Il HEOPraHUYECKUX BElIECTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopo — aneMeHT u npoctoe BemecTBo. Haxoxenue
KHCIIOpO/ia B MpUpoAe, PU3NYECKUE U XUMUYECKHE CBOMCTBA. Peakinuu ropeHus MpOCTBIX U CIOKHBIX
BeniecTB. CriocoOb! MOTy4YeHHs] KUCI0poia B 1a00paTopuu u npomsiuneHnocmu. IlpuMenenne Kuciopo-
na. Ilonstue 06 oxcunax. Kpyrosopot kucinopoaa B npupone. Q301 — aniomponHas Moougurayus Ku-
cnopooa.

Tennogotl 3¢hghexm xumuyeckou peaxkyuu, mepmoxumuiecKue ypasHenus, 3K30- U dHI0TepMUYe-
CKHE peaKkUUH. Tonaueo: y2oiv u meman. 3azpsasHenue 6030yxa, yCuileHue napHuKoeozo s¢gexkma, pas-
pyuieHue 030H06020 CIO0A.

Bonopon — anemeHT u npocroe BemectBo. Haxoxaenue Bogopo/ia B npupoje, Gu3nyeckue u Xu-
MUYECKHE CBOMCTBA (HA MPUMEPE B3aUMOJICUCTBUS C HEMETAINIAMU U OKCHUJIaMU METAJIJIOB), IPUMEHEHHUE,
cnocobwl nonyuenus. IIoHsATHE O KMCIOTaX U COJISX.

KonmuecTBo BemecTBa. Mosb. Momsipaas macca. 3akoH ABoraapo. Mossipabiii 006EM Ta3oB. Pacue-
THI 110 XUMHUECKOU (hopmyrte. PacueTsl MaccoBOM A0JIM XUMHUYECKOTO JI€MEHTA B COSTMHEHUH, KOINYEeCTBA
BEIIECTBA, MOJIIPHON MacChl, MOJIIPHOTO 00BbeMa ra3oB. PacyéThl Mo XUMHUYECKUM YpaBHEHHUSIM.

Qu3zuueckue ceoticmea 600bl. Bona. Ee cocTtaB, cTpoeHHe U MOJNEKYIbl. Boda kak pacmeopumern.
PactBopbl. Ilonamue o HacvlujenHvlx u HeHacvlujeHHblX pacmeopax. Ilonamue pacmseopumocmu eewecma
8 600e. Pacuer MaccoBOil 1oyM BelecTBa B pacTBope (MpOIeHTHAs KOHIEHTpalus).MaccoBasi 10Jisl Be-
IIeCTBa B PacTBOpE. Xumuueckue ceocmea 800bl (PA3N0NHCEHUE, peaKyul ¢ Hampuem, OKCUOOM KATbYUsl,
oxcudom cepwvl (\V) peaxyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHBIMU OKcudamu). Ilonsamue 06 ocHo-
sanusx. Ponv pacmeopos 6 npupode u 6 sxcuznu yenogexa. Kpyeoeopom 600wl 6 npupooe. 3arps3HeHue
MPUPOIHBIX BOJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Baxneiimue kimacchl HEOPraHMYECKUX coennHeHni. Kinaccudukaius HeOpraHMIeCKuX COSIUHe-
Hui. OKCHUIIBI: cOCTaB, Knaccudukaius (KHUCIOTHBIE, OCHOBHBIC, ampomepHble, Hecoleobpasyujue - Ha
npumepe okcuoa yeaepooa (11) u okcuoa azoma (1)), nomenxnamypa. Ionyuenue u XUAMAYECKUE CBOMCT-
Ba OKCHJIOB (B3aUMOJICHCTBUE C BOAOH, KuciaoTaMu, menodamu). OcHoBanus. Knaccudukanus ocHoBa-

13H€CL " gajgee KypCuBoOM 0003HaYEHBI TEMbI, U3YyUYCHNUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTCIILHOM I1JIaHE. He,uaror caMo-
CTOATCIILHO OIPCALCIIACT 00BeM n3y4acMoro mMmarepuala.



HUW: MEI0YM U HEpPacTBOpUMbIE OCHOBaHMs. HoMmeHkiarypa ocHOoBaHUN. PuU3NYECKUE U XUMUYECKUE
CBOMCTBAa OCHOBaHHM (B3aUMOJICHCTBUE C OKCHJAAMU HEMETAJIOB, KUCIOTaMH, COJIsIMU). [lonyuenue oc-
HOBAHU.

Kucnotsl: cocras, kiaccuduxaiys, HOMEHKIATypa, GU3nueckue U XMMHYECKHUEe CBOMCTBa (B3au-
MOJIEHCTBUE C METa/llaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMH, COJISIMHU, HAa IIPUMEPE COJIIHOM U cep-
HOHM KHCIIOT), cnocoowvl noayuenus. Psn aktuBHoctu MeramuioB H. H. bekeroBa. Comu (cpeaHue): HO-
MEHKJIaTypa COJIeH, cnocobvl noayuenus, B3aUMOJIEUCTBUE COJIEN ¢ METaJlJIaMH, KUCIIOTaMU, LEN0YaMU U
COJIIMM, IPUMEHEHHE.

[Tonsitrie 06 aM(OTEPHBIX THAPOKCUAAX (HA IPUMEPE IIUHKA U ATIOMUHUSL) XUMUUECKUE CEOUCEA
(83aumooeticmaue ¢ KUCIOMAMU U WeLoYaMU, Pa3lodcenue npyu Hazpeeanuu) u noaydexue.

I'eneTnueckas CBS3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN. [ 'eHeTnueckue psaapl.

XHUMHYECKUHN SKCIIEPUMEHT: KaUECTBEHHOE OIPEEIICHUE COACPKAHUS KUCIOPOJa B BO3AYXE; MO-
Jy4YeHUE W W3YYEHHUE CBOMCTB KHUCIOPOAa; HAOIIOAeHNE B3aUMOACHUCTBUS BELIECTB C KUCIOPOJIOM U yC-
JIOBHSI BOBHUKHOBEHUS U MPEKpaIIeHNs TOpeHus (Iokapa); 0O3HaKOMIIEHHE ¢ 00pasliaMu OKCHJIOB U OIHU-
CaHUE WX CBOMCTB; MOJIyYCHHE M M3YUYCHHE CBOWMCTB BOJOpOJa (TOpeHHe); HabMtoJeHHe 00pas3loB Be-
IIECTB KOJMYECTBOM | MOIIb; UCCIIEJOBAaHHE OCOOCHHOCTEH PAaCTBOPEHUS BEILIECTB C Pa3IMYHON pacTBO-
PHUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OINPENCIEHHOW MAacCOBOM JOJEH PAaCTBOPEHHOTO BELIECTBA;
B3aMMO/ICIICTBUE BOJBI C METa/lIaMu (HATPUEM M KabIueM) (BO3MOXKHO UCIOIb30BaHUE BUECOMATEpHa-
JIOB); OIpENEJICHUE PACTBOPOB KUCIOT U IIEIOYEH C IMOMOIIBI0O MHJIMKATOPOB; UCCIIEI0BaHUE 00Pa310B
HEOPraHMYECKUX BEIIECTB Pa3NIMYHBIX KJIACCOB; HAOJIOJCHUE W3MEHEHUS OKPACKU MHIUKATOPOB B pac-
TBOpAx KUCJIOT U IIeJouell; u3yueHue B3aumojeiictsus okcuaa meau(ll) ¢ pactBopoM cepHOM KHCIOTHI,
KHUCJIOT C METaJUIaMU, PEaKUUid HEWTpanu3aluy; MOJTYyYEeHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHUE
OJIHOTO METaJlla IPYTUM U3 pacTBOpa COJIM; PEIICHUE dKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme «Baxkneiue
KJIaCChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauyecknii 3akon u Ilepnoanyeckas cucrema

xummnueckux 3jeMeHTOB /I. . MenpaeneeBa. Ctpoenne atoMoB. Xumuueckasi ¢Bsizb. Oxkuc-

JINTEJIbHO-BOCCTAHOBHMTE/IbHbIEC PeaKIMHU

[TepBble MOMBITKY KiIaccU(UKAUN XUMUYECKHUX 3JIeMEeHTOB. [IoHATHE O Tpynmax CXOAHBIX 3Jie-
MEHTOB (ILI€JIOYHBIE U IIETIOUYHO3EMENbHBIE METAJIIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). Dl1eMeHmbl, KOmopbule
obpazyom amgomepHvle OKCUObL U 2UOPOKCUODL.

Ilepnonnueckuit 3akoH. llepuonnueckas cucrema xmMmudeckux snemeHToB [[. M. Menneneesa.
Kopotkonepuonnas u oaunnonepuoonas ¢hopmsel [leproandeckoit cucTeMbl XUMUYECKHX 3JIeMEHTOB /.
N. MenneneeBa. Ilepuoas! u rpynnbl. @U3HMUECKUN CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOJA U
TPYIIIBI JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3omonsi. InekTpoHbl. CTPOCHUE IIEKTPOHHBIX 000-
JI04eK aToMOB NepBhIX 20 xumuueckux 3neMeHToB llepuoauueckoit cucremsl 1. 1. MengeneeBa. Xapax-
TEPUCTUKA XUMUYECKOTO 3JIEMEHTA 10 ero nojoxeHuto B [lepuonnueckoit cucreme /. 1. Menneneena.

3akonomepHoCmuU USMEHEHUs C8OUCME DNEMEHNO08 MATbIX NePUOO08 U 2IABHBIX NOOSPYNN, 6 3a6U-
cumMocmu om amomHo20 (nopsaokosozo) Homepa 3nauenue Ilepuoouyeckozo 3axona u Ilepuoouueckotu
cucmembvl XUMUYECKUX d1eMenmos 0ns pazeumus nayku u npakmuxu. /[. U. Menoenees — yuénwiil u epa-
HCOAHUH.

Xumnueckas cBsi3b. KoBaneHnTHas (MOJpHAs U HETIOJISIPHASA) CBSI3b. DNeKMpOoOmpuyamenbHoCms
amomog xumuyeckux snemenmos. IOHHas CBS3b.

Crenenb okucnenus. OKMCINTENBHO-BOCCTAHOBUTENIbHBIE peakuu. [Ipouieccrl okucaeHus u Boc-
ctaHoBJeHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUHN 3KCIIEPUMEHT: M3y4eHHEe 00paslioB BEIIECTB METAIJIOB U HEMETAJIOB; B3aMMOEH-
CTBUE T'MJPOKCHJA IIMHKA C pPACTBOPAMHU KHUCIJIOT U IIEI0Yel; MPOBEJCHUE OIMbBITOB, WILTIOCTPUPYIOIINUX
IIPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN (TOPEHNE, PEAKIIUY PA3JI0KEHUS, COEAUHEHNS).

Me:xnpeameTrHblie CBA3H

Peanuzanus MeXNpeaMETHBIX CBA3EH NMPU M3YYEHHH XMMHUU B § KJacce OCYLIECTBISETCS 4epes
HCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK M TMOHSATHIA, SBISIONIMXCS CHCTEMHBIMU
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO0me ecTecTBEHHO-HAYYHbIE MMOHATHSA: HAY4YHBIN (DaKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAJIN3, CHH-
Te3, Kiaccuukanus, MepuoOIUYHOCTb, HAOIIOJEHNE, KCIEPUMEHT, MOJAEIUPOBAaHUE, U3MEpPEHUE, MO-
NeJIb, SIBJICHUE.



dwusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIbI, PaIHOaKTUBHOCTD,
MOJICKYJIa, JIEKTPUUYCSCKHIA 3apsi]l, BEMIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSTHUE BEIIECTBa, Ia3, QU3n-
YEeCKHE BEJIMYMHBI, SAMHUIBI U3MEPEHUSI, KOCMOC, IJIaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TIOPOIBI, TOJE3HBIC UCKOTIAEMBIE, TOTI-
JIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuognuecknii 3akoH. Ilepmonnueckas cucrtema xumuueckux snemeHToB /[l M. Menneneesa.
CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHO-
JIOB, KaJIWs, KAJIbLMSA U UX COCMHEHUN B COOTBETCTBHUHM C IIOJIOKEHUEM 3JIeMEHTOB B [lepuonnueckoil cuc-
TEME U CTPOEHUEM HX aTOMOB.

CrpoeHnue BelecTBa: BUAbl XUMHUUECKOW CBA3U. THUIIBI KPUCTAIMYECKUX PEIIETOK, 3A8UCUMOCHDb
Ce0liCmeE geujecmea om muna KpUCMaiiuyeckol peuémru u 6U0d XUMU4ecKou Ces3u.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB (MEXIYHApOAHAs M TPUBHUAIbHAS).
XUMHYECKHUE CBOMCTBA BEILECTB, OTHOCSIIUXCS K Pa3MYHBIM KjaccaM HEOPraHWYECKHUX COCIUHECHUM,
TE€HETUYECKasl CBSI3b HEOPTraHUUYECKHUX BEILIECTB.

Krnaccudpukanusi XMMUYECKUX PEaKIHiA 10 Pa3InYHBIM MPU3HAKAM (II0 YHCIYy B COCTaBy yJacT-
BYIOLIMX B PEAKIMH BEILIECTB, MO TEIJIOBOMY 3 (HEKTy, 0 U3MEHEHUIO CTeleHeH OKUCICHHS XMMMYe-
CKHUX JJIEMEHTOB, TI0 0OpAmMuMOCmu, no y4acmuro Kamaiuzamopa). IK30- U JHAOTEPMHUECKUE PEaAKIINH.
Tepmoxumuueckue ypasHeHusl.

Ionamue o ckopocmu xumuueckou peakyuu. [lonamue 06 obpamumvlx u HeOOPAMUMbBIX XUMUYE-
ckux peakyusx. Ilonamue o comozennvix u cemepocenuvix peakyusx. llonamue o xumuueckom pagHoge-
cuu. Cmewenue xumuyeckoz2o pasrnogecus. Pakmopwl, erusgiowjue Ha CKOPOCMb XUMUYECKOU peakyuu u
NOJIOHCEHUE XUMUYECKO20 PABHOBECUSI.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  pPEaKlUU,  DJIEKTPOHHBI  OajaHC  OKHMCIUTENIBHO-
BOCCTAHOBUTEIBHOMN peakunu. COCTaBIeHUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN C
MCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOIMAIUMU. DIIEKTPOIUTHYECKAsT TUCCOUALUA. DIEKTPOIUTHI U
HeIeKTposInThl. KaTnonsl, aHMOHBL. Mexanusm ouccoyuayuu eeuecme ¢ pasiuyHblMy UOAMU Xumuye-
ckou ceazu. [lonamue o cmenenu ouccoyuayuu. CUIIbHBIE U c1a0ble SJIEKTPOIHUTHI.

Peakuuu noHHOro 0OMeHa. Y cioBUs MPOTEKAaHUS peaklMii HOHHOro ooMeHa /10 KoH1a. [lonHble u
COKpAIlEHHbIE HOHHBIE YPABHEHUS peaKkIui. XUMUYECKUE CBOWCTBA KHUCIIOT, OCHOBAHUM U COJIEH B CBETE
IpesicTaBiIeHU 00 3neKkTpoauTHueckoi nucconnanuu. Cpena pacrBopa. KauecTBeHHbIE peakliuy Ha Ka-
THOHBI U aHUOHBIL: XJIOPU[-, OpOMHI-, HOTUA-, CyTb(dat-, KapOoHaT-, CUIHKAT-, pochar- aHMOHBI; THIIPO-
KCHUJI-MOHBI; KATHOHBI aMMOHMSI, MarHusi, KaJabIus, allfOMUHMS, kene3a (2+) u (3+), menu (2+), unHKa,
MPUCYTCTBYIOIINE B BOJHBIX PacTBOpax.

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHu-
YEeCKUX BEIECTB — METAJUIOB U HEMEeTaIoB (TpaduTa U aiMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPUS);
HCCJIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT BO3JIEHCTBHS pa3iU4YHBIX (PAKTOPOB; UC-
ClIeZIOBaHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLiecca IUCCOLHUAIMH KUCIIOT, 1IeI04el U cosen
(BO3MOKHO HMCMOJIb30BAaHUE BUACOMATEPUATIOB); MPOBEACHUE OMBITOB, WILTIOCTPUPYIOMIMX MPU3HAKU MPO-
TEKaHMs PEaKIuii HOHHOTO 0OMeHa (00pa3oBaHME OcajliKa, BbIIEICHHE ra3a, 00pa30BaHUE BOJBI); OMBITOB,
WUTIOCTPUPYIOIIUX MIPHUMEPHl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, PeaKIuy pa3ioxe-
HUS, COCIMHEHMS); PACllO3HABAaHUE HEOPTAaHMYECKUX BEIIECTB C MOMOIINBI0 KAYECTBEHHBIX PEaKIUid Ha
HOHBI; pelIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl M MX coeIUHEHNS

OO6mast xapaktepucTtuka ramoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTETICHH
okucaeHus. CtpoeHue M GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'AJIOTCHOB. XUMHYECKUE CBOMCTBA
Ha npuMepe xjopa (B3auMoIeiCTBHE C MeTaUIaMH, HEMETallIaMi — BOJAOPOJIOM U KUCTIOPOAOM, 1yen0ua-
mu). XnopoBoaopoa. ComsiHasg KHCJIOTa, XMMHUYECKHUE CBOMCTBA, nosayueHue, TpUMEHEHUE. /[eticmeue
X2I0pa u X10p080O0PO0OA HA OP2aHU3M YeNlogeKa. BaxkHeHIe XJI0puabl U UX HaX0XKICHHE BIIPUPO/IC.

OO6mras xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS aTOMOB KHCIOpOJa U
cepbl. XapakTepHbIE CTEIIEHU OKUCIICHHUS.



Crpoenue u pu3nveckre cBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOA U CEPBI. AJINIOTPOITHBIE MOJTU-
¢dbuKkanuu Kuciaopoja u cepbl. XUMHUECKHUE CBOMCTBA cepbl (B3aUMOJICHCTBUE C HeMemallamu— BOIOPO-
JIOM U KUCJIOPOJOM, METAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U ceproti Kucromamu). CEpoBOIOPOA:
CTpoeHHe, PU3NYECKUE U XUMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIbI
cephl KaK MPEJICTaBUTENN KHCIOTHBIX OKCHI0B. CepHasi KMCIOTa: (PU3NUYECKUE M XUMHUECKUE CBOICTBA
(obmue u cnenudpuyeckue). Coiau cepHOM KUCIOTHI, KAYECTBEHHAsI peaklus Ha cyibdaT-uoH. CepHuUCTas
KHUCII0Ta. Xumuueckue peakyuu, rexcauwjue 8 0CHO8e NPOMbIUIEHHO20 CnOCoba NOYUeHUsl CEPHOU KUCTO-
mol. Haxoxaenue cepbl u €€ coequHeHuil B npupoae. [IpuMenenue cepbl U ee CoeMHEeHH B ObITY U B
IIPOMBILIIIEHHOCTU. Xumuueckoe 3azps3HeHue OKpyjicaoujell cpeovl COeOUHEHUAMU cepbl (KUCTOmHble
0021c0U, 3a2ps3HEeHUe 8030YXA U 8000EMOB), CNOCOOBL €20 NPedOMBPAUCHUSL.

OO0mmast xapakTepucTUKa MeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpPOEHUSI aTOMOB a3oTa u (oc-
¢dopa, XxapakTepHbIE CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHEe B MpHUpPOJE, PU3MUECKUE U XMMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
MeTaJlJIaMH U HEMeTallJIaMH - KUCIOPOJIOM U Boaopoaom). KpyroBopot asora B mpupoje. AMMuak: ¢u-
3MYEeCKHE M XMMUYECKHE CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOTO PAcTBOpPA), MOAyYeHUe N
npuMmenenue. Colnu aMMOHUS: COCTaB, (pU3MUECKHEe U XUMUYECKHE CBOWCTBA (pa3liocKeHUe, B3auMOJeH-
CTBHE CO IIEJI0YaMH), MpuMeHeHne. KayecTBeHHas peakuusi Ha MOHbl aMMOHHS. A30THas KHCJIOTa, €
busznueckue U XMMHYECKHe cBoicTBa (o0mue u cnenuduieckue), noayuerue. HuTparol (pas3noxxeHue).
A3zotHcTas KucioTa. Vcnoab30BaHHE HUTPATOB U COJIEH aMMOHHS B KQUE€CTBE MHUHEPAIBHBIX YAOOPCHHIA.
Xumuueckoe 3azpsazneHue okpyicaroujeli cpedvl COeOUHeHUAMU a30ma (KUCTOMHble 00XCOU, 3a2ps3HeHUe
6030yXa, NO4BbL U B0OOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GU3NUECKUe U XUMHICSCKUE CBOMCTBA (B3aUMO-
JEWCTBUE C METAIJIAMH, HEMETAIUIAMH, KOHYEHMPUPOBAHHIMU A30MHOU U ceproll kuciomamu). OKCHL
dbocdopa (V), oprodhochopHas kucnora: Gpu3nyecKue U XUMUUECKUE CBONCTBA, nonyyenue. Ilonamue o
MUHEPANIbHLIX YO0OpeHusax: nHumpamoel u gocghamol. I[lonamue o komniekcuvix yooopenusx. O0mas xa-
pakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB YIiiepoJa U KpeMHus. BaneHt-
HOCTh M XapaKTepHbIE CTENICHH OKHCICHHS aTOMOB yIiiepoJa W KpeMHus. Pacnpoctpanenue yriepona B
MIPHUPO/IE, XapaKTEePHbBIE CTETIEHN OKUCIICHUSI.

VYrnepon, amnorponHsie Moaudukauu (rpadut, anMas), pU3MUecKrue ¥ XMUMHUUYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (B3aMMOJAEHCTBHE C METaJUIaMH, HEMETAUIaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepHotl kuciomamu). Ancopouusi. Kpyroopot yriepoaa B npupoje. OKCuasl yrieposaa, ux Gpusndeckue
U XMMHYECKHE CBOMCTBA, MOJTYYCHHE U MPUMEHEHHE, NEHCTBUE Ha OPraHU3M YelOBeKa. JKosnozuyecKue
npobnemsl, ceazannvie ¢ okcuoom yenepooa(lV), eunomesa enobanrbhoco nomenieHus KiumMama, napHu-
K08blll 3¢hpexm. YTONbHAS KUCIOTA U €€ CONH, UX (PU3MUecKre U XUMUYECKHe CBOMCTBA, nOyYeHUe U
npumenenue. KauecTBeHHasi peakius Ha KapOOHAT-HOHBI. Vcmonbp30BaHue KapOOHATOB B OBITY, MEIHIIH-
HE, MPOMBIIIIEHHOCTH U CETbCKOM XO03SHCTBE.

OO6mue npeacraBiaeHuss 00 0COOEHHOCTSIX COCTaBa M CTPOSHUSI OPTraHUYECKUX COCTUHEHUN yTiie-
poJa (Ha mpuMepe MeTaHa, STHJIEHA, 3TaHOoJa, YKCYCHOM KUCIOTHL. Mx cocmas u xumuyeckoe cmpoeHue.
Knaccugpurayus opeanuyecxkux eewecme. IloHsTHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oel-
Kax, yriieBoJlaX — W UX POJIM B XKHU3HH 4eJoBeKa. MamepuanbHoe eOuHCMBE0 OpeaHu4ecKux u Heopeanu-
YecKUx coeOUuHeHUl.

Kpemuuii, ero gusuveckre 1 XUMHUYECKHE CBOMCTBA (Ha IpUMEpE B3aMMOJICHCTBUS ¢ MeTaJlIaMU
¥ HeMeTaJlJIaMu), noayueHue u nipuMmenenne. Coedunenus kpemHus é npupooe. Odbwue npedcmasieHus
06 oxcuoe kpemnua(lV) u kpemnuesoui kucrome. Cunuxamel, husuueckue u Xumuyeckue ceoUcCmad, noy-
yeHue u npumMeHenue 8 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU, 21eKMPOHHOU, CMPOUMensHoU U Op.).
Baoicnetivuue cmpoumenvhbvie mamepuanvl: Kepamuka, cmekio, yemenm, 6emon, dxcenezooemon. Ilpoobue-
Mbl 6€30NACHO20 UCNONIL308AHUS CIPOUMETIbHBIX MAMEPUATIO8 8 NOBCEOHEBHO HCUSHU.

XUMHYECKUN HKCIEPUMEHT: M3ydeHHe 0Opa3I[OB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSTHOU
KHCIIOTBI; IPOBEJIEHNE KAUYEeCTBEHHBIX pPeakuil Ha XJIOPUI-UOHBI U HAOIIO/IeHUE PU3HAKOB UX MPOTe-
KaHHUS, OMBITHI, OTpaXKaIue GU3NIECKHEe U XMMHUYECKHE CBOWCTBA TAJIOTCHOB M MX COCTUHEHUH (BO3-
MOHO HMCTIOJIb30BaHUE BHJICOMATEPUATIOB); 0O3HAKOMIICHHE C 00pa3liaMu XJIOPHUIOB (TaJOTE€HUIOB); 03-
HaKOMJICHHE ¢ oOpasliaMu cepbl M €€ COeAMHEHUSMH (BO3MOXXHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB);
HabIoIeHre Mpoliecca 0O0YIIIMBaHMs caxapa MoJ JeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTHI;
M3yYeHUE XMMUYECKHX CBOMCTB Pa30aBICHHON CEPHOM KUCIOTHI, IPOBEJICHUE KAaUeCTBEHHON peaKIiu
Ha cyib(aT-uoH U HAOIIOJeHHe MPU3HaKa e€ MPOTeKaHus; 03HAKOMJIEHHE ¢ (PU3UYECKUMHU CBOMCTBaAMU



a30Ta, ¢pocdopa U UX COeTUHEHNH (BO3MOKHO HCIIOIH30BAHUE BHIEOMATEPUATIOB), 00pa3iaMy a30THBIX
1 (hochopHBIX yA0OpEeHUii; MOTydeHHEe aMMHaKa U U3YYeHHE ero CBOWMCTB; MPOBEICHHE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHUS W (ochaT-uOH M U3YUYCHHE MPU3HAKOB UX NPOTEKAHUS, B3aUMOJCHCTBHE
KOHIEHTPUPOBAHHOM a30THON KHUCIOTHI ¢ MEJbIO (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEPUAJIOB); U3Y-
YeHHE MOJIEeNIeH KPUCTAITNYECKUX PEHIETOK aiMasa, rpaduTa; 03HAaKOMIICHHE C MPOLIECCOM aAcopOIuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTUBOra3a; MOJIYyYEHUE YTIEKUCIIO-
ro ra3a U U3y4YCHHE €r0 CBOWCTB; MPOBEJICHUE KAaYSCTBEHHBIX PEAKIMi Ha KapOOHAT- M CHIIMKAT-HOHBI
Y U3y4YEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C MPOIYKLIMEN CUIMKATHONM MPOMBILIIEHHOCTH;
pelIeHne HKCIepUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelilne HeMeTaJTbl U X COSTUHEHUS.

MeTa/ibl M UX COeIUHEHUS

OO0mrast xapakTepuCTHKa XUMHUYECKUX JIEMEHTOB — METAJIOB HA OCHOBAHUU UX IOJIOKEHUS B
[lepuoauueckoil cucreme xumuueckux 3iemeHToB Jl. 1. MenneneeBa u crpoenust aromoB. CtpoeHue
MeTaiioB. Metajinueckasi CBsi3b U METAJIMYECKasi KpUCTANIMUECKas peiérka. DIeKTPOXUMUY €CKUM
psAn HampsKeHU MeTamnoB. Ouznueckre U XMMHYECKUE CBOMCTBA METAJUIOB (B3aUMOJICHCTBUE C KU-
CJIOPOAOM, BOJIOM, KUCIHOTaMu). Obwue cnocobwl nonyuenus memannos. [lonamue o kopposuu meman-
7108, OCHOBHble cnocobObl 3auwumsl ux om kopposzuu. Cniasel (cmanb, yyeyH, OOpATIOMUHUL, OPOH3a) U
Ux npumenenue 8 Obimy u NPOMbIULIEHHOCTU.

[l{enounble MeTaiuibl: mojokeHue B Ilepmonnueckoil cucreMe xumudeckux siemeHToB [ U.
MenpeneeBa; crpoeHre aromoB. Haxoxnenue B npupoje. duznueckue U XMMUYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIIBI U TUAPOKCUIBI HATpUS U Kanus. [IpuMeHeHune menoYHbIX METaIoB
U UX COEMHECHUM.

[[{erouHO3eMeNnbHBIE METAIBI MATHUM W KajdbUUi: nosioxkeHue B [lepuonnueckoil cucreme Xu-
Muueckux 3emeHToB . . MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHUE B npupojae. Pusnyeckue u
XMMHUYECKHE CBOMCTBA MarHus M Kajiblusl. Baxkueiiue coequHeHus Kaablus (OKCU, THAPOKCHU, COJIN).
Kécmrxocmub 600bl u cnocobwl eé ycmparnenus.

AmomuHui: nonoxxenue B [lepuoanueckoi cucteme xumuyeckux snemeHToB /. . Menneneesa;
CTpPOEHHE aToMa; HaXOXACHHUE B mpupojae. Pu3nueckre U XUMUUECKHE CBOWCTBA amtoMUHUS. AMboTep-
HbIE CBOMCTBA OKCUJA U TUIPOKCUAA ATTFOMUHUSL.

Keneso: nonoxenne B Ilepmonnueckoin cucreme xmMuueckux snemeHToB [[. M. Menneneesa;
CTpOCHHE aTOMa; HaXxoxJaeHue B npupojae. Ousndeckre U XUMHUYECKHE CBOMCTBA Kene3a (B3auMOoIecT-
BHE C MeTaJulaMH, KHCJIOTaMu U cofisiMu). Oxcusl, ruapokcuasl U conu sxeneza(ll) u xenesa(Ill): co-
CTaB, CBOMCTBA U NOJYYEHUE.

XUMHYECKUHN DKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CIUIABOB, UX (PU3MUYECKUMHU
CBOMCTBaMM; U3YyUYEHHE PE3YJIbTaTOB KOPPO3UH METaNIOB (BO3MOXKHO HCIOJIh30BAaHUE BUIEOMAaTEpHa-
JIOB), OCOOEHHOCTEH B3aMMOJAEWCTBUSA OKCHJA KaJIbLIMSI U HAaTpUsl C BOJOW (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB); MCCIIEIOBAaHHE CBOMCTB KECTKOW BOJMBI; MpoIlecca TOPEHHUs jKele3a B KHCIOpOJe
(BO3MOXHO HCIIOIB30BAHUE BHICOMATEPHANIOB); MPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEAKIUi Ha HO-
HBI (MarHusi, Kaablus, amroMuHus, uHKa, xkene3a(ll) u xenesa(Ill), menu(Il)); HabmroeHue U onucaHue
MPOLIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMU HATpUsl, Kalus M KalblMs (BO3MOXHO HCIIOJIb30BAHUE BU-
JIeOMaTepUalioB); MCCIeAOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATIOMHHHUS W THUIAPOKCHIA ITHMHKA;
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHel1ne MeTasuibl U UX COSTUHEHUSD.

Xumus u okpysyncarouias cpeoa

Hoevie mamepuaner u mexnonoeuu. Bewecmsea u mamepuanvl 8 n08CeOHE8HOU HCUZHU UeN08eKd.
Xumus u 300posve. bezonacnoe ucnonvsosanue sewecms u xumuyeckux peaxyuti 6 bvimy. Ilepsas no-
MOWb NPU XUMUYECKUX 0dxco2ax u ompaeienuax. OcHosbl sKon02UtecKol epamomuocmu. Xumuieckoe
3aepsA3Henue oKpycaloujeli cpedvl (npedenvHas oonycmumas konyenmpayus eeuwjecms — I1/]K). Ponw
XUMUU 8 peueHUU IKOL02UUECKUX NPOOTIeM.

Ilpupoonvie ucmounuxu yeneeo0opooos (y2oib, NPUpOOHbIll 2a3, Hehmyb), NPOOYyKmvl ux nepepa-
OOmMKU, UX pob 8 66IMY U NPOMBIULEHHOCMU.

Xumuueckuil IKCnepUMEeHm: uzydenue oopasyo8 Mamepuaios (Cmekio, Cniagvl Memaiios, noau-
MepHble Mamepuavl).

Me:xnpeameTrHblie CBA3H

Peanuzanus MeXnpeaIMETHBIX CBS3€d NPHU M3YyYEHUH XMMHUHM B 9 Kilacce OCYLIECTBISIETCS 4epe3
MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U MOHSATHH, SABISIONINXCS CUCTEMHBIMH
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.



OO01Me ecTeCTBEHHO-HAYYHBIC MMOHITHS: HAYYHBIN (DAaKT, THIIOTE3a, 3aKOH, TCOPHs, aHAJIN3, CUH-
Te3, KiaccuuKanus, MepUOJANIHOCTh, HAOIIOJCHHE, YKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MO-
JIeJTb, SIBJICHHUE, TAPHUKOBBIH 3((EKT, TEXHOJIOTHS, MATEPUAIIBI.

®dwusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOIIbI, PaIHOAKTHBHOCTD,
MOJICKYJIa, SJICKTPUUCCKUIN 3apsill, IPOBOJHHUKH, MTOJYITPOBOIHUKH, AUIICKTPUKH, (POTOIIEMEHT, BEIIECT-
BO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs pe-
IE€TKA, CIUTaBbl, (U3NYCCKUE BEJIUYMHBI, CIMHHIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, ILUIAHETHI,
3BE3151, CoHIIE.

buosorus: gorocunres, npixanue, ouochepa, SIKOCUCTEMA, MUHEPAIbHBIC YI00pEHUS, MUKPOAJIe-
MEHTBI, MAKPOAJIEMEHTBHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE MTOPOJIBI, TTOJE3HBIC UCKOTIAEMBIE, TOTI-
JIMBO, BOJHBIE PECYPCHI.

BobInoiHeHHE PAKTHYECKUX PadoT

[Tpu mpoBeeHUH MPaKTHUECKOW PabOThI KaKIbIH €€ dTal BHINONHsAETCS oOydatomumucs ¢ 3[1P
BMECTE C YUHUTEJIEM M IO/ €ro pyKoBOJACTBOM. Ha j0ocke 0053aTeIbHO BHIBEIIMBAIOTCS MPABHIIA TEXHUKU
0€30MaCHOCTH, COOTBETCTBYIOIIUE JAHHOMY BUAY PaOOTHI, TACTCs MPaBHIIbHAS 3alTUCh POPMYIT U YKa3bI-
BaeTCs 1Ieb MPOBeAcHUs pa0boThl. [Ipr HEOOXOAUMOCTH JACTCs BU3YyalIbHBIH QTOPUTM BBIIIOJHCHHUS 3a-
JaHus. DTO CIIOCOOCTBYET OCO3HAHWIO OOYYAIOIIMMHUCS BBIMOJIHAEMBIX JICHCTBHI W IMOJYYCHHOTO pe-
3yJbTaTa.

IIpuMepHBIe KOHTPOJIBbHO-U3MEPHUTEIbHbIE MATEPHAJIbI 10 XMMHH

Jlns opranuzanuu NpoBepKH, yueTa U KOHTPOJIS 3HaHUN 00ydaroluXcsl 10 MPeAMETY MpeaycMOT-
PEHBI KOHTPOJIBHBIC pa60TI)I, CaMOCTOATCIIbHBIC pa6OTI)I, 3a4CThbl, IPAKTHYCCKUC pa6OTI)I, TCCTUPOBAHUC.
OpHuM U3 METOJIOB KOHTPOJIA pe3ysbTaToB o0yueHus obyuaromuxcs ¢ 3[IP sBusercs metoq nonuBapua-
TUBHOI'O SKCIPECC-TCCTUPOBAHNA C KOHCTPYUPYEMBIMU OTBETAMMU. Ero ornnuntenbHBIMU ycpTaMu SABIIA-
IOTCSI ONEPAaTUBHOCTb, BBICOKAs CTENEHb WHIWBUIyAIM3allMM 3HAHWUW, CPaBHUTEIBHO Mallble 3aTpaThl
BPEMEHHU U TPYJla Ha TPOBEPKY OTBETOB 00YUAIOIIUXCH.

Hns obyuaronmuxcs ¢ 3[IP Bo3MokHO u3MeHeHHEe (POPMYITHPOBKU 33JaHUN HA «IIONIATOBYIOY,
ajanranus npeiaraeMoro o0ydarouiemMycs TECTOBOTO (KOHTPOJIbHO-OL[EHOYHOI'0) MaTepuala: UCHOJb-
30BaHHE YCTHBIX M MUCHbMEHHBIX HHCTPYKIIMMA, YIPOIIEHHUE UTHHHBIX CIIOKHBIX (OPMYITUPOBOK HHCTPYK-
LU, pEIICHHE C OTIOPOH Ha aJITOPUTM, 00pa3ell, UCTIOIb30BAHKUE CIIPABOYHON MH(POPMAIIUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPEJIMETA «XUMMUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B uenom pesynbrarhl ocBoeHus oOyuaromumucs ¢ 3[1P yueGHoro mpeamera «XuMHS» JOIKHBI
COBIIQJATh C pe3yiabTaTaMH NpPUMEpHOM pabodell mMporpaMmbl OCHOBHOTO 00mero oOpa3oBa-
Hus. Hanbosiee 3HAYNMBIMU SIBJISTFOTCS:

JIMHHOCTHBIE PE3YJIBTATBI

MOTHBAIMS K O0YyYEHHIO U LIeJICHANpaBIeHHOW MO3HABATEIbHOMN 1eATeIbHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JIMYHOTO OIbITa, HAOJII0ICHUM 32 XUMHUUYECKUMU IKCIIEPUMEHTAMU;

OpUEHTAIlMsl Ha MpaBUia WHIUBUAYAIBHOTO M KOJUIEKTMBHOIO O€30MaCHOTO MOBEACHUS IIpU
B3aUMOJICCTBUH C XUMUYECKMMU BEIIECTBAMU U COEAUHECHUSIMU;

MpPaKTHYECKOe M3yueHue npodeccuili U TpyAa pa3iudyHOro poja, B TOM YHCIIE Ha OCHOBE MpHMe-
HEHUS U3y4aeMOT0 MIPEJAMETHOTO 3HAHUS (HAIIPUMED, TA00PAHT XMMUYECKOTO aHAIN3a);

YBa)KE€HUE K TPYLY U pe3yJbTaTaM TPYI0BOH AESATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHUIO JTAIBHEUINCH MHAUBHIYaTbHOW TPAaeKTOpUU 0Opa3oBa-
HUS HA OCHOBE OPHUEHTUPOBKHU B MUpE mpodeccuii u mpodheCcCHOHATBHBIX MPEANOYTEHHH, YBAKUTEIHHOTO
OTHOIIEHUSA K TPYAY;

OCO3HAaHHE CBOETO MOBEJECHUSI C TOYKU 3PEHUS OMACHOCTU WM 0€30MacHOCTH IS ceOs WM JUIs
OKpY>KaroIlHuX;

OCHOBBI 3KOJIOTHYECKON KYJIBTYPhl, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOIrO
MBIIUICHUSI, TPHOOPETECHUE OMBITA IKOJOTMYECKH OPUEHTHUPOBAHHOW MPAKTHUYECKOW IEATEIHLHOCTH B
KU3HEHHBIX CUTYalLUsIX;

OCO3HAHUE TMOCJEACTBUN U HENMPHUSATHE BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS aTKOrojsi, HAPKOTH-
KOB, KypeHHs1) U UHbIX (hopM Bpeaa it (U3NIecKoro U ICUXUYECKOTO 30POBbS;

MIPUHSATHE PEIICHUN B )KU3HEHHOM CUTYaIlMM Ha OCHOBE TMEPEHOCA MOJYUYCHHBIX B XOJIe 00yUeHUs
3HAHUU B aKTYaJIbHYIO CUTYAIUIO, BOCTIONHSTH JeUIIUT HHPOpMAIUH;

TOTOBHOCTh OTOMpaTh U HCIOJB30BaTh HYXHYIO MH(OPMAIUIO B COOTBETCTBHH C KOHTEKCTOM
YKU3HEHHOU CUTYaIIUU.

METANPEIMETHBIE PE3YJIBTATBI

Oénadenue ynugepcanbHblMu y4eOHbIMU NOZHACAM ENbHBIMU OCHUCMEUAMU:

BBISIBJISITH IPUYMHBI U CJIEICTBUS IPOCTHIX XUMUYECKUX SIBICHUH;

OCYILECTBIISATh CPAaBHEHHE, KIACCU(UKALMIO XUMUYECKUX BEIECTB MO 33aJaHHBIM OCHOBAaHUSM M
KPUTEPUSIM JUTsl YKa3aHHBIX JIOTHYECKUX Olepaluii;

CTPOUTH JIOTUYECKOE CYKIEHHUE IOCIIE MPEIBAPUTEIBLHOIO aHAIN3a, BKIIOYAIOIIEE YCTAaHOBIICHNE
MIPUYHUHHO-CJIE/ICTBEHHBIX CBA3EH;

BBISABIIATH 1e(UIUTHI UH(GOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS PELICHUs IOCTaBIEHHON 3a1a4H;

peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUAA B APYToil (TabyMIly B TEKCT U IIp.);

CO3/1aBaTh, MPUMEHITh M MPeoOpPa30BbIBATh 3HAKU U CUMBOJIBI, MOJEIH M CXEMBI JJIS PELICHUS
y4eOHBIX M MO3HABATEIbHBIX 3aa4 C IIOMOILBIO NEarora;

C ITOMOIIBIO Mearora NPOBOAUTh XUMUYECKUI OMBIT, HECIOXKHBIN SKCIIEPUMEHT, ISl YCTAHOBJIE-
HUSL 0COOEHHOCTENW 00BEKTa U3yUYEeHHsI, TPUUMHHO-CIIEICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN 0OBEKTOB Me-
KTy COOOM;

C IOMOIIbIO NIEAarora Wik CaMOCTOATENbHO (HOPMYIHPOBATH 000OIIEHHUS U BBIBOJIBI 110 PE3YJIbTa-
TaM MPOBEJCHHOTO HAOJIIOICHHSI, OTIbITA;

IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE XUMHUYECKHX IMPOLIECCOB U MX MOCIEACTBHUS;

UCKaTh WM OTOMPaTh MH(POPMAIUIO WK JAaHHBIE U3 UCTOYHUKOB C YYETOM MPEUIOKEHHON yueo-
HOM 3aJ]auyl U 3aJJaHHBIX KPUTEPUEB.

Oénadenue ynugepcanbHbiMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpraHU30BBIBaTh Yy4e€OHOE B3aMMOJAEHCTBHE B Ipymne (ONMpelessaTh OOLIUe LeNn, paclpenensTh
poJIu, 10rOBapuBaThCs IPYr ¢ APYTOM M T. 1.).

C TIOMOIIBIO TEJJarora WK CaMOCTOSTENIBHO COCTABIIATh YCTHBIE U MUChbMEHHBIE TEKCThI C UCIIOJIb-



30BaHUEM WIUTIOCTPATUBHBIX MAaTEPUANIOB VISl BBICTYIUICHUS MIEpe Ay AUTOPUEH;

OpPraHU30BBIBATH Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YYUTENIEM U CBEPCT-
HUKaMH; padoTaTh MHAWBUAYAIBLHO U B TPYIIE: HAXOAUTH 00Iee pelIeHne U pa3penaTth KOH QIUKTHI Ha
OCHOBE COIJIACOBAHMS IMO3ULMK U ydyeTa MHTEPECOB; POPMYyIUPOBATh, aPIyMEHTUPOBATh U OTCTAWBATh
CBOE MHEHHUE;

OLICHMBATh KAYeCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT, IPUHUMATD U Pa3iesaTh OTBETCTBEHHOCTD
U TIPOSIBIISATH TOTOBHOCTH K MPEJOCTABICHUIO OTUYETA [IEPE] IPYNIION.

O¢n1adenue yHugepcatbHblMu y4eOHbIMU PECYIAMUBHBIMU OCUCMBUAMU:

oOHapyXuBaTh U (POPMYIHPOBATH YUCOHYIO MPOOIEMY, OMPEICNATh 1ellb YIeOHOH IesTebHO-
CTH;

BJIa/IETh OCHOBAMM CaMOKOHTPOJISl, CAMOOLICHKH, IIPUHATHUS PEIIEHUN U OCYLIECTBIEHUS OCO3HAH-
HOTO BbIOOpA B Y4eOHOI U 10O3HABATEIbHOU JAESITETbHOCTH;

COOTHOCUTH CBOM JEWUCTBUS C IUIAHMPYEMBIMHU pE3YJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb CBOEH
NEeSTeNIbHOCTH B MpoIlecce AOCTHKEHUS Pe3yNIbTaTra, ONpenessaTh crocoObl IeHCTBUI B paMKaxX Mpeano-
KCHHBIX YCJIOBUH U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBHH C M3MEHSIOLICHCS CH-
Tyauuen;

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh IJIaH €€ U3MEHEHMUS,

MPeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU pellIeHUU y4eOHOM 3a1auu;

MOHMMAThH MPUYMHBI, 10 KOTOPHIM HE ObLI JOCTUTHYT TpeOYEMBbIil pe3ysbTaT AeATeIbHOCTH, OIl-
penensTh NO3UTUBHBIC U3MEHEHUS U HAMpaBJICHHUsI, TPeOyIoIIHe JalbHeneil paboThI;

OCO3HAHHO OTHOCUTBCS K JPYTOMY YEJIOBEKY, €T0 MHEHUIO.

INPEJIMETHBIE PE3YJIBTATHI

B cocTaBe npeaMeTHBIX pe3ysIbTaTOB MO0 OCBOEHUIO 00s13aTEIBHOTO COJEPKAHUS, YCTAHOBIEHHOTO
JaHHOM NpUMepHON pabodel MporpaMMoii, BBIACISAIOT: HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIeHCTBUH,
crenuduueckue sl yueOHOro npeaMera «XUMHUs», BUAbI JESITEbHOCTH O MOJTYYEHHUI0O HOBOTO 3HAHUS,
€ro MHTEepIpeTaIiy, IpeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsIX:

. MIPEACTABICHUE O 3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBIICHHM INPUPOJBI, ITOHUMaHUE
00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKU KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUSI, KOM-
MIOHEHTAa OOLIEH KYIbTyphl U MPAKTUYECKOH JEATEIbHOCTH YeIOBEKa B YCIOBUAX COBPEMEHHOI0 001IecT-
Ba; IOHUMAHKNE MECTA XUMHH CPEIU IPYTUX €CTECTBEHHBIX HAYK;

o BJIQJICHUE OCHOBAMHU IOHATHIHOIO ammapara U CUMBOJIMYECKOTO SI3bIKA XMUMMHM JUIS CO-
cTaBJIeHUs (POPMYJI HEOPTaHMYECKHUX BELIECTB, YPABHEHUHM XMMHUUECKHUX PEAKIHii (C OMOpOi Ha aJropuT™M
y4eOHBIX JeiicTBU); BIaJeHre ocHOBaMU XxuMuyeckoit HomeHkIaTypsl (IUPAC u TpuBuansHON) U yme-
HUE HCIOJIb30BaTh €€ JUIsl pelIeHus] yueOHO-TI03HABATeNbHbBIX 33a4 C MMOMOIIBIO0 YUHUTENS; YMEHHE HC-
MIOJIb30BaTh MOJIENH Ul OOBSACHEHHs CTPOCHUSI aTOMOB U MOJIEKYJI TI0 aJlTOPUTMY C OIOpPOM Ha orpejie-
JIEHMS;

. MPEACTABICHUE O CUCTEME XMMHMUYECKUX 3HAHWM M YMEHHUE C MOMOIIBIO YUHUTENsS MpHUMeE-
HATb CUCTEMY XMUMHUYECKUX 3HAHUM JUIsl yCTAHOBIIEHUS B3aMOCBSI3€H MEKy U3yUYEHHBIM MAaTepHalIoM U
IIPY TOJYYEHUH HOBBIX 3HAHUI, a TaK)Ke B MPOIECCE BBINMOJIHEHUS YUeOHBIX 3a/laHui U MPpH paboTe ¢ uc-
TOYHUKAMH XUMHUYECKONH MHPOPMAIIUH, KOTOpas BKIIOYAET:

BAKHEWIINE XUMUYECKHE MMOHATHS: XMMUYECKUI JIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO, IPOCTOE U
CJIOKHOE BEIIECTBO, OJAHOPOJHAs U HEOJHOPOJHAs CMECh, OTHOCHUTEIIBHBIE aTOMHas U MOJIEKYJIspHas
MAacchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIAPHAsl Macca, MOJISIPHBIM 00beM, OKCHJI, KHCIO0Ta, OCHOBaHHE,
coib (CpenHsis), XUMUUYEecKasl peakiusi, peakui COeIMHEHMs, PEaKIIMK Pa3JIoKEHUs], peaKkIuy 3amele-
HUS, peakIuu 0OMeHa, TeTI0BOH A(h(PEeKT peakiuu, 3K30- U SHIOTEPMHUCCKUE PEAKIIMH, PACTBOP, MacCo-
Basl 10JIs1 XMMUYECKOT'O 3JIEMEHTA B COEMHEHUHN, MacCOBas OISl U IIPOLICHTHAs] KOHLEHTPALUs BEIECTBA
B PacTBOpE, AAPO aTOMa, PJIEKTPUUYECKUN CIIOM aToMa, aTOMHasi OpOuTallb, painyc aToMa, BaJE€HTHOCTb,
CTENEHb OKUCIICHUs, XUMUYECKasl CBA3b, DJIEKTPOOTPULIATEILHOCTD, IIOJISIPHAsl U HEIOJISAPHAs KOBAJICHT-
Hasl CBs3b, MOHHAsI CBA3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMUYECKAs peIlleTKa (aTOMHas, MOHHasl, MeTaJl-
JMYECKasl, MOJIEKYJIIpHas), MOH, KATHUOH, aHUOH, DJIEKTPOJIUT U HE JJIEKTPOJIUT, FIEKTPOIUTHYECKAS U C-
COLMAlNs, PeaKLU HOHHOTO 0OMEHa, OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE PEAKIH, OKHCIUTENb U BOC-
CTaHOBHTEJb, OKUCIEHUE ¥ BOCCTAHOBJICHUE, SJICKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOO-
paTHMBIE PEAKLUH, CKOPOCTh XUMHUYECKOW PEaKkLUU, KaTaau3aTop, IPEAENIbHO JOIYyCTUMAas KOHLICHTpa-



uus (I11K), koppo3ust MmeTaiioB, CIUIaBbI,

OCHOBOIIOJIAralollue 3aKOHbl XMMHU: 3aKOH COXpaHeHusi wmacchl, Ilepuonuyeckuii 3akoH
J1. 1. MenneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XHMHH: aTOMHO-MOJIEKYJISIpHAsT TEOpHs, TEOPHUS AIIEKTPOJIUTUUYECKONW TUCCOLMALUU, a
TaKXe MPEJICTABICHHSI O HAYYHBIX METOJIaX MO3HAHUS, B TOM YHCIIE KCIIEPHUMEHTAIBHBIX M TEOpEeTHYe-
CKHX METOJaX UCCIIEIOBAHUS BEIIECTB M U3YyUCHHS] XUMUYECKUX PEaKIuii;

o IIPEJICTABICHUE O IEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB (pagnyc
aToMa, AJIEKTPOOTPHUIIATEIBLHOCTD), MPOCTHIX U CIOKHBIX BELIECTB OT MOJ0KEHH 3J1eMeHTOB B [leproau-
YeCKOl crcreme (B MajbIX MEPHOAAX M TIaBHBIX MOJATrPYINax) U JMEKTPOHHOTO CTPOCHUS aTOMa; YMEHUE
OOBSICHATH CBSI3b IMOJIOKEHHUS yeMeHTa B llepuonnueckoil cucrteme ¢ YUCIOBBIMH XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB M 3aps[ Aapa, o0Iee YuCIo 3JIEKTPOHOB), pactpee-
JICHUEM DJIEKTPOHOB IO 3HEPTeTUYECKUM YPOBHSAM aTOMOB IEPBBIX TPEX MEPUOJIOB, KU U KaJbIIMS;
KJ1acCU(UIIUPOBATh XUMHUECKUE AIIEMEHTHI C OMOPON Ha onpeAeTeHus PU3NIECKOTO CMBIC/IA HU(POBBIX
JTAHHBIX EPUOTUIECKON TaOIHUIIBL;

o YMEHHE KIacCU(UIMPOBATH XUMUYECKHE DIIEMEHTHI, HEOPTaHNYECKUE BEIECTBA U XUMH-
YeCKHEe PEaKIMH C OMOPOH HAa CXEMBI; ONPEACISATh BAJICHTHOCTD M CTEIIEHb OKUCIICHHSI XUMUYECKUX dJIe-
MEHTOB, BHJI XUMUYECKOW CBSI3U U THUIl KPUCTAITUYECKOU CTPYKTYpPHI B COCAMHEHUSX, 3apsj HOHA, Xa-
paKkTep cpeibl B BOAHBIX PAaCTBOPAX BEIIECTB (KHCIOT, OCHOBAHMM), OKUCIHUTENb U BOCCTAHOBHUTENH 10
ITOPUTMY YU4E€OHBIX JACHCTBUN;

o YMEHHE XapaKTepU30BaTh C OMOPOM Ha cXeMy (pU3MYecKHe U XMMHUYECKHUE CBOWMCTBA MpPO-
CTBIX BEIIECTB (KHCIOPO, 030H, BOJIOPO, TpaduT, aamas, KpeMHUH, a3ot, hocdop, cepa, XI0p, HATPUH,
Kallui, MarHui, Kajabluii, aMlOMUHUHN, ’Kelle30) U CIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJAHBIX PaCTBOPOB
(Boma, aMMHaK, XJIOPOBOJOPOJ, CEPOBOAOPO/I, OKCUIBI U THAPOKCU bl MeTaiioB I - IIA rpynm, amromu-
nus, meau (1), nunka, sxenesa (II u 1), okeuast yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepsl (IV u VI), cepaucras, cepnas, a3otucras, a3oTHas, ¢pochopHas, yrojipHas, KpeMHHEBasT KU-
CJIOTa U MX COJIM); ONUCHIBATh C ONMOPOI Ha IUIaH U KIIIOYEBBIE CIIOBA; YMEHUE MTPOrHO3UPOBATh U XapaK-
TEpPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS IOCIIE MTPEIBAPUTENILHOTO aHa-
JM3a M0J1 PYKOBOJACTBOM I€Aarora, IpUMEHEHHE BEIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOKHOCTh
MPOTEKAHUS XUMHYECKUX TPEBPALNICHUN B PA3JIMYHBIX YCIOBHSX, BIMSHAE BEUIECTB M XUMUYECKHUX TIPO-
[IECCOB HAa OPI'aHU3M YEJIOBEKA U OKPYXKAIOILYIO IPUPOIHYIO CPELY;

. YMEHHE COCTaBJIATh 0 00pa3ily, CXeMe, aITOpUTMY YUeOHBIX AEHCTBUI MOJEKYJISpHbIE U
WOHHBIC YypaBHEHUs peakuuid (B TOM UHCIIE peakuii MOHHOTO OOMeHa W OKHCIUTEIhHO-
BOCCTAHOBHTEIIBHBIX PEaKIUii), WUTFOCTPUPYIOLIMX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB / TPy
HEOPTraHMYECKUX BEIIECTB, a TAKKE MOTBEPKIAIONINX TeHETHYECKYIO B3aUMOCBS3h MEXK/1y HUMU;

o YMEHHUE BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO Macchl BEIIECTB, Mac-
COBYIO JIOJIFO XMMUYECKOT'0 3JIEMEHTA B COEIMHEHHH, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, KOJINYECTBO
BElIeCTBa U €ro Maccy, o0bEM ra3zoB ¢ ONMopoi Ha oOmie (GopMylibl; YMEHHE MPOBOAUTH PacuyeThl MO
YpaBHEHMUSM XMMHYECKHX PEAKIUH U HaXOIUTh KOJMUYECTBO BEIIECTBA, OObEM M MacCy peareHTOB WM
MIPOJYKTOB PEAKIUU C ONOPOH Ha oOpa3zel, aNropuT™ yueOHBIX AeHCTBU;

o BJIaJIeHHE OCHOBHBIMHM METOJIaMH HAY4HOTO TMO3HaHUs (HaOnroleHue, U3MepeHue, dKCIe-
PUMEHT, MOJICTUPOBAHNE) TIPU U3YUYEHHH BEIECTB U XUMHUECKUX SBJICHHUN C OMOPOIl Ha aJropuT™ yueo-
HBIX JICHCTBHIA; YMEHHE CHOPMYITHPOBATH IPOOIEMY | MPEJIOKHUTD ITYTH €€ PEIICHHUs C TIOMOIIBIO Tie/a-
rora; 3HaHue OCHOB 0e30MacHOi paboThl ¢ XMMUYECKUMH BEIIECTBAMH, XUMHUECKON MOCYA0H 1 Jabopa-
TOPHBIM 000PYJOBaHHUEM;

o HAJINYME MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYLIECTBICHUS CIEAYIOMIMX XHUMUYe-
CKUX JKCIIEPUMEHTOB MMOJI PYKOBOJACTBOM YUYHUTENs ¢ OOCYXJIEHUEM IUIaHa paboThl MJIM COCTABJICHUEM
TaOJIUIIBI:

U3y4eHHE U ONUCaHNe (PU3UUYECKUX CBOMCTB BEILIECTB;

03HAKOMJICHHE C PU3NYECKUMHU U XUMUUYECKUMH SIBIICHUSMU;

OTIBITHI, WTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMHUUECKUX PEAKIINI;

U3y4eHHEe CII0OCOO0B pa3ieNieHUs] CMeceii;

MOJIyYEeHUE KUCIIOPOJIa M U3YUYEHHUE €r0 CBOWCTB;

MOJIy4YeHHUE BOJIOPO/Ia U U3YUEHUE €ro CBONCTB;

MOJIyYEeHUE YTTIEKUCIIOTO ra3a U U3y4eHHe ero CBONCTB;

MOJIyYeHUE aMMHaKa U U3y4eHHE €ro CBOICTB;



IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM JJ0JIEN paCTBOPEHHOT' O BEILIECTBA;

UCCJICIOBAaHUE U OIIMCAHUE CBOMCTB HEOPTaHUYECKUX BELIECTB PA3JIMYHBIX KIACCOB;

NpUMEHEHHE NHANKATOPOB (JJaKMyca, METHIIOpaHXa U (heHondTanenHa) Ais ONpeeIeHus Xapak-
Tepa cpezibl B paCTBOPAX KUCIOT U LIEJI0UEH;

M3YYEHUE B3aUMOJAEUCTBUS KUCIOT C METalllaMi, OKCHJIJaMU METaJNIOB, paCTBOPUMBIMU U Hepac-
TBOPUMBIMU OCHOBAaHUSIMHU, COJISIMH;

[I0JIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJJHOI'O MeTajlla IpyT'UM U3 pacTBOpa COJIH;

UCCIieIOBaHNE aM(POTEPHBIX CBOWCTB T'HAPOKCH/IOB AIFOMUHUS M IUHKA;

pelleHre SKCHEPUMEHTAIbHbIX 3a1ad Mo TeMe «OCHOBHBIE KJIAaCcChl HEOPraHWYECKHUX COEAMHE-

HUW»;
pellIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME «DJIEKTPOIUTHYECKAS JUCCOLUALU;
pELICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaykHeHIne HEeMEeTauIbl U UX COCIUHEHU;
peLICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BajkHelIlne MeTallIbl U UX COCIUHECHHUS,
XUMHYECKHE IKCTIEPUMEHTBI, HIUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHMs PeaKluii HOHHOTO 00OMe-
Ha;

KaueCTBEHHbIE PEAKI[MU Ha PUCYTCTBYIOLIUE B BOAHBIX PaCTBOPAX MOHBI: XJIOPUI-, OpOMUI-, KO-
-, cynegar-, pocdar-, kapOOHAT-, CHINKAT-AHUOHBI, TUAPOKCU-UOHBI, KATUOHBl AMMOHUSI, MarHus,
KaJlbLusl, aJIFOMUHUS, Kene3a (2+) u xxenesa (3+), meau (2+), nuHKa;

YMEHUE MPEACTaBIATh Pe3yIbTaThl SKCIEPUMEHTA B (hOpME BBIBOJIOB, 10KA3aTENIbCTB, IPa(UKOB U
TaOJUI] ¥ BBIABIISITH SMINPUIECKHE 3aKOHOMEPHOCTH;

o BJIaJIeHHE TpaBUJIaMu 0€3011acHOro OOpallleHus ¢ BELECTBAMU, UCIOIb3yEMbIMU B MIOBCE-
JTHEBHOM JKM3HU, a TAaKXKe MpaBUJIAMM MOBEIEHUS B LIEIIX cOepekeHUs 3710pOBbs U OKpYXKarolel npu-
POJIHOM cpenbl; TOHUMaHKE Bpena (0MacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3Mbl ONpEAEICHHBIX Be-
IIECTB, a TAK)KE CIOCOOOB YMEHBILIEHUS U MPEAOTBPALIECHUS UX BPEIHOIO BO3/AEHCTBH; TOHUMAaHNE 3Ha-
YEeHMsI )KUPOB, OEJIKOB, YIJIEBOJIOB JUIsl OpraHu3Ma YeJI0BeKa;

o BIIQJICHHE OCHOBAaMHM XUMHYECKON IPaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE INPaBWIBHO HC-
M10JIb30BAaTh M3YyUEHHBIE BEIIECTBA W MaTepHasbl (B TOM 4YMCIIE, MUHEpaJbHbIE yIOOpEHUs, METAJUIbl U
CIIaBbl, MPOJYKTHI MEepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB (YIJis, MPUPOJHOrO rasa,
He(TH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha MPOU3BOICTBE; YMEHUE MPUBOAUTH MPUMEPHI IPABUIBHOTO HC-
II0JIB30BAHNS N3YYEHHBIX BELIECTB U MAaTEPHUAJIOB;

o YMEHHE yCTaHABJIMBATh CBA3H MEX]y pealbHO HaOII0Aa€MbIMI XUMUUYECKUMU SBJICHUSMU
U TIpolieccaMu, MPOUCXOJAIIMMH B MaKpO- U MUKPOMHPE, OOBSICHATh MPUYMHBI MHOI000pa3us BEIIECTB;
yYMEHHUE UHTErpUpOBaTh XUMUYECKNE 3HAHUS CO 3HAHUSAMU JPYTrUX YUeOHBIX MPEAMETOB C IOMOIIBIO Me-
Jarora;

o npeacTaBiIeHne o cepax nMpopecCHOHATBLHON JIEATETbHOCTH, CBI3aHHBIX C XUMHEH U CO-
BPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMHU Ha JOCTH)KEHUAX XMMHMUYECKOM HAyKU; HaJU4ME OIbITA pa-
OOTBI C Pa3IMYHBIMU UCTOYHUKAMH MHGOPMAIIMU N0 XUMUHU (HAyYHO-TIONMYJIIpHAs JUTepaTypa, ClIOBapH,
CNPAaBOYHHUKH, MHTEPHET-PECYPCHI) C OMOPON Ha aJrOpUTM: yMEHHE OOBEKTHBHO OLIEHMBAaTh MH(poOpMa-
LMIO O BEIIECTBAX, UX MPEBPALIEHUIX U TPAKTUUYECKOM MPUMEHEHUH.

TpeOoBaHusl K NpeIMETHBIM pe3yabTaTaM OCBOCHHMs y4eOHOro npeamera «XuMus», pac-
npeaeeHHbIe 110 roJaM 00y4eHHus

Pe3ynbrarel o ronaM GopMyaHpyroTCs O NPUHIUITY 100aBIE€HUS HOBBIX PE3YyJIbTaTOB OT Tofa K
roJly, YK€ Ha3BaHHBIC B IIPEABIAYIIUX TOAaX IMO3UIUH, KaK IIPABUIIO, JOCIOBHO HE IIOBTOPSIOTCS, HO y4H-
TBIBAIOTCS (PE3yJIbTAaThl OUEPEAHOI0 TOla 10 YMOIYAHUIO BKIIIOUAIOT PE3YIbTaThl MPEIbITYIINX JIET).

8 KJIACC

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATHUN: aTOM, MOJIEKYJIa, XUMHUYECKUI JJIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS W HEOJTHOPOAHAS), BaJCHTHOCTh, OTHOCH-
TeJbHas aTOMHAsl M MOJICKYJISipHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MaccoBast OIS
XUMHUYECKOTO AJIEMEHTa B COSAMHEHUHU, MOJIIPHBIM 00BhEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb, J1EeKMPO-



ompuyamensHocmy’, CTeNeHb OKHCIICHMS, XMMUUYECKAs! PEaKIis, Kiaccu(GUKAIs peaKkiiil: peakiun co-
€IMHEHUS, pEeaKLUU pa3JIoKEHUs, peaKkI[ui 3aMeleHus], peakui oOMeHa, 3K30- U IHAOTEPMUUYECKUE pe-
aKIUK; Menyiosoll d¢hgexm peakyuu, SIpo aToMa, IEKTPOHHBIN CIIOH aToma, aTOMHasi OpOUTAallb, PaaNyC
aToMa, XMMHUYECKasl CBS3b, MOJSPHAS M HENOJIIpHAs KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, UOH, KAaTHOH,
aHWOH, PacTBOP, MacCcOBasl 10Jis BeLleCTBa (IIPOLIEHTHAs KOHLIEHTpAIHsl) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. . 1) U IPUMEHSTH 3TH MO-
HATUS IPU ONMCAHUU BELIECTB U UX NPEBPALLEHUI;

UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJIEHUS (POPMYJT BELIECTB, MOJIEKYJISPHBIX
YPaBHEHUH XMMHUYECKHUX PEaKIIM, JIEKTPOHHOIO OajlaHCca;

OTpeeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHHSX; CTENEHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX C OMOPOM Ha OIMpEeNeNieHHs, B TOM YHUCIE CTPYKTYpUPOBAHHEIC,
MIPUHA/IJICKHOCTD BEUIECTB K ONpeAeIEHHOMY KJIAcCy COeIMHEHUH 1o (Gopmynam; BUJ XUMUYECKON CBS-
34 (KOBaJIEHTHAs U MOHHAs1) B HEOPTaHUYECKUX COEIMHEHUSX;

MMETh MPEJCTABICHUE O CUCTEME XMMUYECKUX 3HAHUM, YMETh C MOMOILBIO YUUTENS PUMEHATh
CUCTEMY XMUMMYECKUX 3HAHWH, JUIsl YCTAaHOBJIEHUS B3aMMOCBSA3H MEXKIY M3YUEHHBIM MaTEpUajIoOM U IIpU
MOJIyYEHUU HOBBIX 3HAHHM, a TakKe Mpu padoTe ¢ UCTOYHUKAMU XUMHUYECKO uH(popmaruu. OpueHTu-
pPOBAaThCS B MOHATHUAX M ONEPHPOBATH UMM Ha 0a30BOM ypOBHE, IPUMEHSTH NPU BBIOJHEHHH y4EOHBIX
3aJlaHu¥ U PElICHUU PACUYETHBIX 33/a4 C OMOPOil HA aNrOPUTM Y4eOHBIX JACWCTBUN M3ydyeHHBIC 3aKOHBI U
TEOPHUH: 3aKOH cOXpaHeHMs maccel, [lepuoanueckuit 3axon .M. MenneneeBa, 3akon nocmosincmea co-
cmaea, 3aK0H ABOTapo; aTOMHO-MOJIEKysipHasi Teopus.COOTHOCUTH 0003HaueHUs, KOTOPhIE UMEIOTCA B
tabymmne «lleproanueckas cucremMa XUMHYECKHX dieMeHToB []. V. MeHeneeBay ¢ YMCIIOBBIMH XapaKTe-
PUCTHKAMU CTPOCHHSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U 3aps] siipa, 00Iee YHCIIO0 SIEKTPOHOB U
pacnpeziesieHue UX M0 3JIEKTPOHHBIM CIIO0M);

KJIaCCU(UIIUPOBATbXUMUYECKUE DIIEMEHThI, HEOPraHWYECKHE BEIIEeCTBA; XUMHUYECKHE pPEaKluu
(Mo yKCy M COCTaBy Y4acTBYIOLIUX B PEAaKIIMU BELECTB, MO TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTele-
HU OKHCJIEHUS] XUMHUYECKUX 3JIEMEHTOB) C OIOPON Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKUE CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJI-
TBEp:KJlasl ONMCAaHUE IPUMEpPAMU MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN C
OTOPOM HA CXEMBI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX COCTaBa U CTPOECHMS; BO3MOXKHOCTH
MIPOTEKAHUS XUMUYECKUX MPEBPALEHUI B Pa3IMYHBIX YCIOBUAX MOCJE MPEIBAPUTENHLHOTO 00CYXKIEHUS
C MEeIaroroM;

BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB; MAacCCOBYIO JIOJIIO XHU-
MHYECKOT0 3JIEMEHTa Mo (popMyJie COETUHEHNUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH pac-
YETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUU C OIIOPOU HA aJITrOpPUTM;

IPUMEHSATH OCHOBHBIE OINEPALIMH MBICIUTEIBHONW IEATENbHOCTH — aHAIM3 U CHUHTE3, CPaBHEHUE,
00o011IeHe, cucTeMaTu3alus, KiaccuuKaiys, BbIIBICHUE TPUUNHHO-CIIEACTBEHHBIX CBS3eH — JUIS U3Y-
YEHHUsI CBOIMCTB BEILECTB U XMMHUYECKUX PEaKIHii; eCTeCTBEHHO-HAYUYHbIE METO/Ibl TIO3HAHUS — HAOMIO/1e-
HUE, U3MEPEHNE, MOJEIIUPOBAHNE, IKCIIEPUMEHT (peabHblll U MblCIeHHbll) IO PyKOBOJCTBOM I€arora;

CJIeZIOBaTh IMpaBHJIaM IOJb30BAaHMS XMMUYECKOH MOCYA0i M 1abopaTOpHBIM 000pyIOBaHHEM, a
TaK)Ke MpaBuiIaM oOpalleHus ¢ BELECTBAMH B COOTBETCTBUH C MHCTPYKLMSIMHU 1O BBINOJIHEHHUIO J1abopa-
TOPHBIX XUMHYECKUX OIBITOB MO MOJYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIIO-
poJia), IPUTrOTOBJIEHUIO PACTBOPOB C OINpeAeIEHHON MacCOBOM J10Jiel pacTBOPEHHOTO BEILECTBA; IJIAHU-
poBaTh M NPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PAcHO3HABAaHUIO PACTBOPOB ILEIOYEH U KHUCIOT C
MTOMOUIBI0 UHJIMKATOPOB (JaKMyc, (peHOoaPTaNIenH, METUIOPAHX U Jp.), MOATBEPKIAIOUIMX KadeCTBEeH-
HBIM COCTaB HEOPraHMYECKHX BEIIECTB (KaUYECTBEHHBIE PEAKIIMM HA MOHBI) IT0JI PYKOBOJICTBOM II€/1arora.

9 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IOHATHN: XMMHYECKHHM DJIEMEHT, aTOM, MOJEKYJIa,
HOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BaJCHTHOCTb, MIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHCIICHMS, XMMUYECKas peaKkiysi, XUMUUECKasi CBs3b, Menniogol 3¢ghexm peaxyuu,Moib, MO-
JSpHBIA 00BEM, pacTBOP; SJIEKTPOIUTHI, HEINEKTPOIHUTHI, FIMEKTPOIUTHUYECKAsT TUCCOIUAIINS, PEAKIIUU
HMOHHOI0 0OM€Ha, KaTalu3aTop, Xumuueckoe pasHogecue, oopamumele u Heobpamumbvie peaKyuu, OKHC-

23}:{60]) " gajgee KypCuBoOM 0003HaYarOTCs IJIaHUPYCMBIC TPEAMETHBIC PE3YyJIbTAaThl, KOTOPBLIC MOT'YT OBITH MNOTCHIHUAJIBbHO J0C-
TUTHYTBL O6y‘laIOHII/IMCH C 3HP, HO HE SIBJISIOTCS 00s13aTeIbLHBIMU.



JIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCINUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIICHUE,
AJUIOTPONHsL, aM(pOTEPHOCTh, XMMHUUYECKasl CBA3b (KOBAJICHTHAs, MOHHAs, METAJJIMUECKasi), KpUCTalJInde-
CKasl peli€rKa, Koppo3usi Memanios, CHiagbl;, CKOpOCMb XUMUYECKOU peakyuu, TIPEJEIbHO JOIyCTUMAs
konnentpanus (I1/1K) Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. II. 1) ¥ IPUMEHSATH 3TH I10-
HATHS [IPU ONMCAHUM BELIECTB U UX NPEBPAIEHUN;

UCIIOJIb30BaTh 3HAKM M CUMBOJIBI JUTs (PUKCALUU PE3yJIbTaTOB HAOIIOACHUH, COCTaBIeHUS (hopMyI
BEIIECTB U YPaBHEHUM XMMHUYECKUX PeaKLui, 3al1CH JaHHbIX YCIOBUH 3aaa4. Mcnonb3oBaTh 0003Haue-
Hus, umeromuecs B [lepuoanueckoi cucreme u Tabivile pacCTBOPUMOCTH KUCIOT, OCHOBaHUHM U COJIEH B
BOJI€ /17151 BHIIIOJIHEHUS 3a1aHUM.

OIpPEAEIATh BAJIGHTHOCTh U CTENIEHb OKHCIEHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSAX Pa3jIny-
HOT'O COCTaBa; MPUHAAJIEKHOCTh BEIIECTB K ONpPeeIEHHOMY KJIacCy COEIUHEHUN ¢ OMOpPOH Ha oIpeaese-
HUS, B TOM YMCII€ CTPYKTYPHUpPOBaHHbIC; BUAbl XUMUYECKOW CBSA3M (KOBAJIECHTHAs, MOHHAs, MeTaJljInye-
CKasl) B HEOPraHWYECKUX COEIMHEHMSX; 3apsi/l HOHA M0 XUMHUYECKO (Gopmyiie; XxapakTep cpeabl B BOJ-
HBIX PACTBOPAX KUCJOT U LIENOYEH, mun KpUCMaiiuieckol peuémky KOHKPemHo20 eeuecmaeda,

packpeiBath cMblca Ilepuonuueckoro 3akona .M. MenzaeneeBa u 1eMOHCTPUPOBATH €ro MOHMU-
MaHHE: Onucbléamy U xapakmepuzoéams TaOMMUHy0 (Gopmy [leproandeckoit CHCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3iuyaTh MOHATHS «rjaBHas noarpynna (A-rpynma)» u «mobounas noxarpymmna (b-
rpymnna)», Majble ¥ 00sbllIne NEPUOAbL; COOMHOCUMb 0003HAUEHUS, KOTOPbIE UMEIOTCSI B IEPUOINYECKON
TabJuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps]
sJipa, 0011ee YUCIIO IJIEKTPOHOB U PACIPENEICHUE UX IO 3JIEKTPOHHBIM CIIOAM); 00bACHAMb 00ILUE 3aK0-
HOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKHMX HJIEMEHTOB U UX COEIMHEHUH B Ipe/ienax MalblxX Ie-
PHOJIOB U IVIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJaccu(uIUpoBaTh XMMHUYECKHE 3JIEMEHTHI; HEOPraHMYECKUE BELIECTBA; XMMMUYECKHE PEeaKIMu
(Mo yKCly M COCTaBy YYacTBYIOLUX B PEAKIIMU BEILIECTB, IO TEIUIOBOMY 3(PeKTy, Mo U3MEHEHUIO CTere-
Hell OKUCIIEHUS] XUMHUECKUX HJIEMEHTOB) C OMOPOH Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATh) OOLIME M CHeNMPUUECKHEe XUMUYECKHE CBOWCTBA BEILIECTB pa3-
JUYHBIX KJIACCOB, IIOATBEPKAasi ONMCAHNE IPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCT-
BYIOIIMX XMMHUYECKUX PEAKIUH C OIIOPOH HA CXEMBI;

COCTAaBJIATh YPaBHEHUS DJIEKTPOIUTHUECKON ITUCCOLMALNN KUCIIOT, IEN0YEH U COJIEH; MOIHbBIE U
COKpalI€HHbIE YPAaBHEHUS peakUii HOHHOTO OOMEHA; ypaBHEHUS PEaKIUil, MOATBEPKAAIOIINX CYILECT-
BOBAaHUE IN'€HETUYECKON CBS3H MEXKAY BELIECTBAMU Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYHUIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIINM;

IIPOrHO3MPOBATHCBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS; BOZMOKHOCTU MPOTEKAHUS
XUMHUYECKHX MPEBPAILCHUH OCIIE TPeABAPUTEIBLHOI0 00CYXICHHS C TIeIaroroMm;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB; MAacCCOBYIO JIOJIO XHU-
MHYECKOT0 3JIEMEHTa Mo (pOopMyJie COETUHEHNUS; MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH pac-
YETHI 10 YPAaBHEHUIO XMMHUECKOH peaklMy C OTIOPOM Ha aJTOpUTM;

CJIeZIOBAaThIIPAaBUIIaM IOJIb30BAHHUSI XUMHUYECKOM MOCyIoi M 1ab0paTOpHBIM O0OpYIOBaHUEM, a
TaK)Ke MpaBuiIaM oOpalleHus ¢ BELECTBAMH B COOTBETCTBUH C MHCTPYKLMSIMHU 1O BBINOJIHEHHUIO J1abopa-
TOPHBIX XUMHUECKUX ONBITOB 110 MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aAMMHUAKa U yTIIEKH-
CJIOTO Ta3a);

IIPOBOAMTDH PEAKIIMH, NOATBEPKAAIOIINE KAUECTBEHHBIM COCTaB Pa3jIMYHbIX BEILECTB: paclo3Ha-
BaTh OMBITHBIM IYTEM XJIOpU- OPOMHI-, HOTUA-, KapOooHat-, pocdar-, crumkar-, cyabdar-, TMAPOKCU -
MOHBI, KATUOHBI aMMOHMSI ¥ MOHBI U3yYEHHBIX METAJJIOB, IPUCYTCTBYIOINE B BOJHBIX PacTBOpax HEOp-
raHMYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE OIE€pALlMM MBICIUTEIBHON JEATENIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eHNe, CUCTEMATH3allMIO, BBIABICHNE IPUYNHHO-CIIEICTBEHHBIX CBSI3€H — JUI U3y4€HHs CBOICTB Be-
IIECTB M XUMHYECKUX PEaKIMi; €CTeCTBEHHO-HAyYHbIE METO/Ibl IO3HAHHS — HAOII0IeHNE, U3MEPEHUE, MO-
JeIUPOBaHKE, SKCIIEPUMEHT (PeabHbIN 1 MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC

KosnuectBo yacoB
Ne HaumeHoBaHue pa3ieioB K I JaeKkTpoHHbIe (HU(pPOBHIE)
n/m | M TeM NPOrpaMMbl Bcero OHTPOJILHBIC pa- PaKTHICCKHE pa- o0pa3oBaTe/ibHbIE PECYPCHI

00ThI

00ThI

Pa3znen l.HepBonaqanLHHe XUMHNYECCKHUEC TTIOHATHSA

XumMusa — BaxkHas 00J1aCThb

11 €CTECTBO3HAHHMS U MPAKTH- 5 5 bu6mmoreka [IOK
YECKOM JEATCIILHOCTH Ye- https://m.edsoo.ru/7f41837¢c
JIOBEKa
12 BemecTtBa 1 XUMHYECKHE 15 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro o pasneny 20
Pasnen 2.BaxHeiimme npeacTaBuTe/ il HEOPraHNYECKHUX BelIECTB
21 Boznyx. Kucnopon. Ions- 6 bubnnoreka [JOK
THE 00 OKCHIaxX https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o ku- 3 1 bu6nmoreka [JOK
CJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsl. [Tonsitue 5 1 1 bu6mmoreka [IOK
00 OCHOBaHUSX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIaCChI HEOPTa- 11 1 1 bubnuoteka [JOK
HHUYECKUX COEIUHEHNI https://m.edsoo0.ru/7f41837c
Wroro no paszneny 30

Paspnen 3.11epunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /. . MennesieeBa. CTpoenne aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PCaKIUH

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
3.1 XAMHYECKHUX 3JIeMEHTOB /JI. 7
N. MenpneneeBa. CTpoeHue
aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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Xumuueckas cBsi3b. Okuc-
32 JINTEIBHO- 8 1 bu6mmoreka [IOK
' BOCCTAHOBUTEJIbHBIC PEaK- https://m.edsoo.ru/7f41837c
1007051
bu6mmoreka [IOK
Hroro no pasxerny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4 5
I10 ITPOI'PAMME
9 KJIACC
KoanyecTBO YacoB
Ne HaumenoBaHue pasjae- JuiekTpoHHbIE (LU pPOBbIE)

n/n

JIOB H TEM IIPOrpamMmabl

Bcero

KoHTpoJbHbIe pa-
00THI

IIpakTnuyeckune padoThl

oOpa3oBaTeIbHbIE Pecypchl

Pasnen 1.BemiecTBO U XUMHYeCKHE peaKIIUA

IToBTOpenue u yriyoie-

bubanoreka LIOK

11 HHE SHATHI OCHOBHBIX > . https://m.edsoo.ru/7f41a636
pa3zenoB Kypca 8 kiacca
12 OcCHOBHBIE 3aKOHOMEPHO- 4 bubnmnoreka [JOK
' CTH XUMHYECKHUX PEaKIHUil https://m.edsoo.ru/7f41a636
13 | conmann Xmmoome. 8 1 1 Bubmmorexa LIOK
' FRAETS. https://m.edsoo.ru/7f41a636
pEaKIy B PacTBOPAX
Uroro no pazgeny 17
Paznea 2.Hemerasuuibl 1 MX COeIMHEHMSI
OO6m1ast XxapakTeprucTruKa Bubnmorexa [IOK
2.1 XHUMHYECKHUX 3JIEMEHTOB 4 1 ]
https://m.edsoo0.ru/7f41a636
VIIA-rpynnsl. ['asiorenst
2.2 OO6m1ast XapaKTeprucTUKa 6 bubnuorexa [JOK
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XUMHUYECKUX IJIEMEHTOB
VIA-rpynmel. Cepa u eé

https://m.edsoo.ru/7f41a636

COCIMHEHHUS
OOm1ast xapaKTepUCTHKA
23 XAUMHUYECKHUX DJIECMEHTOB 7 but6mmoreka [IOK
VA-rpynmnsl. A3zor, ¢oc- https://m.edsoo.ru/7f41a636
($hop 1 UX COCTUHEHUS
OO6m1as XxapakTepucTruKa
XHMHYECKUX DJIEMEHTOB Eu6miorexa [IOK
2.4 g?ﬁ;;%?;igggﬁi _H 8 https://m.edsc%.ru/7f41a636
HHSA
Htoro no pazneny 25
Pa3zgen 3.MeTaJJIBI M MX COeAUHEHUSA
31 OO01ue cBolicTBa MeTAall- 4 bu6nuorexa [IOK
JIOB https://m.edsoo.ru/7f41a636
32 Baxueiinine MeTaIbl 1 16 bu6anoreka LIOK
UX COEIUHEHUS https://m.edsoo0.ru/7f41a636
Hroro no paszneny 20

Pasznen 4. Xumusi u okpyxaomasi cpeaa

41 Bemecrtsa u maTepuansl B 3 bubnmnoreka [HOK
KM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE BpeMms 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOI'PAMME
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TemaTH4ueckoe IVIAHUPOBAHUE, B TOM YUCJIE€ C YYETOM paﬁoqeﬁ nporpaMmsbl BOCIIMTAHUS

TemaTuyeckoe TIAaHUPOBAHUE MO YUYEOHOMY MPEAMETY «XUMHUD» U 5-9 KIIacCOB COCTABJICHO C y4eToM paboueit
porpamMMbl BOCTIMTaHMs. BocnuTaTeNbHBIA MOTEHIMAN JaHHOTO Y4eOHOro mpeamera oOecleurBaeT peaau3alluio clie-
JTYIOIIMX LIEeJIEBbIX MPUOPUTETOB BocniuTanusi ooyyvaronuxcs OOO:

1. Jmanor, HanpaBJIeHHBIN HA IEHHOCTHOE OTHOIIEHHUE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEIMIO0, TOHUMAHWE 3HAYEHUS XUMHUYECKOW HAyKH B JKHU3HU COBPEMEHHOrO OOIlEeCTBAa, CIIOCOOHOCTh BIAACTh
JIOCTOBEPHOU MH(pOpMAIE O MEePEOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHONW XMMUH, 3aUHTE-
PECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2. becena, HanpaBIeHHAs HA TIPEICTABICHUS O COIMATBHBIX HOPMAaX W MpaBUjIaX MEKINIHOCTHBIX OTHOIIICHHUH B KOJI-
JIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HON, Y4eOHO-UCCIIe0BaTEIBCKOM, TBOPUECKOM
U JAPYTUX BUJAX JESITEIHHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM NESITEIBHOCTH MPH BBIMOJHEHUH Yy4eO-
HBIX, TTO3HABATENBHBIX 3a/1a4, BHIMOJHEHUU XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU y4eOHBIX MPOEKTOB, CTpEMIIe-
HUS K B3aMMOIIOHUMAHHUIO ¥ B3aUMOIIOMOIIIU B MPOIECCE ITOM yUeOHOM e TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE
IOBEJCHNUE U MOCTYIIKM CBOMX TOBAPHUILEW C MO3ULMHA HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS IO-
CJIEACTBUH MOCTYIIKOB;

3. Jluckyccusi, HampaBJieHHass HA MUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XMMUYECKOM peaKIiu, COOTBET-
CTBYIOLIIME€ COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIOLIME OCHOBY IS IIOHUMAHHUS CYIIIHOCTH HAYYHOU
KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AMMOCBSI3SIX YEJIOBEKA C
MPUPOIHOM CPEAOM, O POJIA XMMHUM B MO3HAHUHU ITUX 3aKOHOMEPHOCTEH; TO3HABATEIbHBIE MOTUBBI, HAMPABJICHHBIC
Ha MOJyYeHUE HOBBIX 3HAHUU M0 XUMUU, HEOOXOAUMBIE 1151 0OBICHEHUS HAOJIIOAaEMbIX MIPOLIECCOB U SBJICHUH, TO-
3HaBaTeJIbHOU, MH(GOPMAITMOHHON U YMTATEIBCKOU KYJIBTYpPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIBHOU pabOThI C
y4€OHBIMH TEKCTAMHU, CIIPABOYHOM JTUTEPATYpPOH, TOCTYIMHBIMU TEXHUUYECKUMH CPEACTBAMHU MH(POPMAITMOHHBIX TEX-
HOJIOTH; MHTEpEC K 00YYEHUIO U MO3HAHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0OOPa30BaAHMIO,
MPOCKTHON U HUCCJIEIOBATEIILCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHS 00y4YeHUs B
JTaJIbHEUIIIEM;

4. becena, HampaBlieHHas: HAa OCO3HAHUE LIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOILIEHUS] K CBOEMY 3/I0POBBIO, YCTAHOB-
KM Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TIOCIEJCTBUN M HEMPUATUE BPEIHBIX MPUBBIUEK (YIIOTPEOIEHUS aIKOTO-



J151, HAPKOTHKOB, KYpPEeHHsI), HEOOXOAUMOCTH COOJIIO/IEHHUSI TIPABHII OE€30MaCHOCTH MIPH OOpAIICHUH ¢ XUMUYECKUMU
BELIECTBAMU B OBITY U peabHOM JKHU3HH;

5. Jluckyccus, HanpaBiIeHHasl HA UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Ipodeccuii U TpyJa pa3IuyHOro poja, yBaxe-
HUE K TPyAy U pe3ysbTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHUU 110
XMMHH, OCO3HAHHBIN BBIOOP MHIMBUIYAJIBHOW TPAEKTOPUH NMPOAOHKEHUS 00pa30oBaHMsl ¢ Y4ETOM JIMYHOCTHBIX WH-
TEPECOB U CIOCOOHOCTU K XMMHH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, yCIIEIIHOW MPOPeCCUOHANBHOM e -
TEIbHOCTH U Pa3BUTHsI HEOOXOIUMBIX YMEHUI, TOTOBHOCTh a/IallTUPOBATHCS B MPO(PECCUOHANBHOM CpEsie; NHTEPEC
K NMPAKTHYECKOMY M3YYEHHUIO MPOPECCUil U TpyAa pa3IMdHOTO POJa, YBAKECHHE K TPYAY M pe3yjbTaTaM TPYIOBOU
NEeSATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XMMUU, OCO3HAHHBII BHIOOP MH/IUBU-
IyaJIbHOM TPAEKTOPUHU MPOJOJKEHHS 00pa30oBaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XHWMHH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCIEIHON MPOodecCUuOHANBHON AEATENbHOCTH U PA3BUTHA HEOOXOAU-
MBIX YMEHUH, TOTOBHOCTb a/IalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6. becena, HampaBiieHHAas: Ha KOJOTHYECKH 11€1eCO00pa3HOe OTHOIIEHHE K MPUPOIEC KaK CTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAaHMsI, IOHUMAaHNE LICHHOCTH 3/I0pOBOro U 0e30macHoro o0pas3a >KU3HHM, OTBETCTBEHHOE OTHO-
HIEHHE K COOCTBEHHOMY (DHU3MYECKOMY M ICUXUYECKOMY 3/J0POBbIO, OCO3HAHHE LIEHHOCTU COOJIOIACHMS MpPaBUI
0€e30IacHOro MoBEACHUS IPU pabOTe C BEIIECTBAMH, a TAK)XKE B CUTYaIUSIX, YIPOXKAIOIIUX 310POBBIO U KU3HU JIO-
Jieil; cnocoOHOCTH MPUMEHSTh 3HaHUS, TOJy4YaeMble IPU U3YYEHUU XUMMHU, JJI PELICHUS 3a/1a4, CBSI3aHHBIX C OK-
pyKaroIie mpupoaHON CPeloH, JJIS MOBBIIICHUS! YPOBHS SKOJOTUYECKON KYJIBTYphI, OCO3HAHMS TT100aTBbHOTO Xa-
pakTepa 3KOJOTMYECKUX MPOOJIeM M MyTed MX peuieHUs] MOCPEACTBOM METOJIOB XMMHH, 3KOJOTHYECKOIO MBbIIILIe-
HUS, YMEHUS PYKOBOJCTBOBAThCA UM B ITI03HABATEIBHOW, KOMMYHUKATUBHOM M COLMATIBHON MTPAKTHKE.



