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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XWMHUHM Ha YpPOBHE CpelHero oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanumy», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBbl CPEAHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM crangapre COO, c¢ yu€rom KoHuenmuu mpenogaBaHusI
y4ueOHOro mnpeameTra «XUMHs» B 00pa3oBaTelbHBIX OpraHu3aiusx Poccuiickoit
denepanyy, pealu3ylOUMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TOJNIOKeHH «CTparerun pa3BuTUs BoclnUTaHuss B Poccuiickoii
Oenepanuu Ha nepuoj 10 2025 rona» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPENEIICHUIO
oOwiel crpareruy 00y4eHus, BOCOIUTAHUS U Pa3BUTUSL 00yUalOLIUXCsl CPEACTBAMU
yueOHoro npeamMera «Xumusi» aiig 10—11 kmaccoB Ha 6a30BOM ypPOBHE COCTaBUIIM
koHnentyanpHbie TonokeHnss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJCH,
CoJlep KaHMs, PE3yJIbTaTOB OOy4YeHUs MU TPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MoJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHu3aluM, SBISIETCS HEOTHEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTallOM pealu3alyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIITIX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeJIoBeKa, a TaKXe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpeme. PeammsyeTcs XuMudeckoe 0Opa3oBaHHE
oOyyJarommxcsl Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs CPEICTBAMU YU4eOHOTO
npeaMera «XUMHUSD, COJEpKAaHUE U TIOCTPOCHHE KOTOPOTO OIpEAeeHbl B
nporpaMMe IO XUMHU C YY4ETOM CHeludUKA HAyKH XUMHUM, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI U B MaTEpPUATBHOW KU3HM OOINECTBa, a TaKXKe C Y4YETOM
o0ImuX Tele W TPUHIUIOB, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBbI cpeaiHero oo1iero oopasonanus B Poccutickoit deneparum.

XuMUs Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyk0 pojib B
COBPEMEHHOW LMBUJIM3AINHU, B CO3JJaHUM HOBOW 0a3bl MaTepUaNbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHKE PAIMOHAIHHOTO HAYYHOTO MBIITUICHHSI,
B CO3/IaHHE IIEJIOCTHOTO TPENICTABIICHUS 00 OKpPYXAIoIeM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY>KAIOLIEr0 MHUpPa, OCO3HAHUSA B3aMMOCBS3U MEKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUS.



TecHO B3aMMOJEWUCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJIHUMBIM YCIOBHUEM yCIIELIIHOTO
TpyJla W KM3HM KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHS KakK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HAampaBjicHAa Ha pEIICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTUSL YENOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30MMacCHOCTH U OXPaHbI 3J0POBbS.

B cootBercTBHM € OOMMMM I[EMIMA W TNPUHIUIAMH CPETHETr0 OOIIEeTo
oOpa3oBaHus cojaepxkanue npenmera «Xumus» (10-11 kmaccrl, 0a30BbI YpOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0O MM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEUIHONO BKJIIOUEHHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
0o0pa30BaHus B Pa3IMYHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomUMHA  npeaMera  «XUMHUS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xuMus» U «OOmas W HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKu: CUCTEMA
3HaHUU MO0 HEOPTraHMYECKONW XMMMHU (C BKIIOYEHUEM 3HAHUM U3 oOlIel XUMUM) u
OpraHn4YecKor xumuu. POpMHUPOBAaHUE JAHHOW CHCTEMBI 3HAHUW IPU W3yYECHHUH
npeaMeTra 00€CleuyrMBaeT BO3MOXKHOCTb PACCMOTPEHHUsT BCEro MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB M TEOPHUI1 XUMUHU.

CrtpykTypa cojaepxkanus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyecKass XUMHUsS» CPOpPMHUpOBaHA B MPOrpaMME MO XMMHHM Ha OCHOBE
CUCTEMHOI0 TOJAXO0Ja K U3YYEHUI0 YYEOHOro wmarepuana U 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHU BEIlEeCTBa
paccMaTpHUBAKOTCSI HA YPOBHE KIIACCUYECKOM TEOPUH CTPOECHHUS OPTraHUYECKHUX
COCIIMHEHHH, a TaKK€ Ha YpOBHE CTEPEOXMMHYECKHMX U DJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJAOB JIO CIOKHBIX OMOJOTUYECKH
AKTUBHBIX COCIUHEHWH. B Kypce OpraHM4eckom XHWMHUH IMOJYy4arOT pPa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs MEPBOHAYAIBHBIC
MPEAICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU pEaKII1H.

[lonx HOBBIM yIJIOM 3peHUss B MpeaMeTe «XuMus» 0a30BOT0 ypOBHSA
paccMaTpuBaeTCsl M3YyUYEHHBIM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKH Marepual M (PAKTOJOTMYECKHE CBEIEHUS O BEIIeCTBaX M
XUMHUYECKOM peakiuu. Tak, B "acTHOCTH, B Kypce «OOIias u HeopraHMYecKas
XUMUS» 00ydarouuMcsl MPeJoCTaBIsIeTCs] BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTUYECKUX IMO3UIINM,



ryoXke TMOHATh HMCTOPHUYECKOE H3MEHeHHE (yHKUUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIONMEH 1 MPOTHOZUPYIOLICH.

Enunas cucreMa 3HaHMI O Ba)XKHEMIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBAX W MPUMEHEHHH, a TAKK€ O XUMHUYECKHX PEaKIMIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MNpoTekaHus jomonHserca B Kypcax 10 m 11 kiaccos
AJIIEMEHTAaMHU COJEpXKaHUs, HMEIOIUMHU KYJbTYpPOJOTUYECKUH U MPUKIAIHOM
XapakTep. OTW 3HAHHUA CHOCOOCTBYIOT NOHHMAHHIO B3aWMOCBSI3U XHMHH C
JIpYTMMH HayKaMHd, PacKpblBalOT €€ poJib B MO3HABATENbHOM M MPAaKTHUYECKOM
JESTEIIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IpoOLEcCy
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTHUUECKUX MPHIIOKEHUN XUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAaThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npobiieMax, CBSI3aHHBIX C XWMHEH, KPUTUYECKHM OCMBICIMBATh WH(OPMALUIO H
OPUMEHATH €€ [ TOMOJHEHUS 3HAHWM, pEIIeHUs WHTEIUICKTYalbHBIX H
AKCIIEPUMEHTAIbHBIX MCCIIEN0BAaTENbCKUX 3a/1a4. B 1enom copepkanue yueOHOTO
npeaMera  «XUMHSD»  JAHHOTO  YPOBHSI  M3yY€HUS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOyYarONIMXCS MHPOBO33PEHUECKOW OCHOBBI JJii MOHUMAaHUS
bunocockux UAEH, TaKUX KaK: MaTepuUaJbHOE E€IUHCTBO HEOPTaHUYECKOIO H
OpraHUYeCcKOro MHpa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOCHHMEM, [103HAaBAEMOCTh MPHUPOAHBIX SIBICHUNH MyTEM OHKCIEPUMEHTAa U
pellieHusT TMPOTUBOPEYMH MEXAYy HOBBIMH (pakTaMd U  TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PELICHUU IKOJIOTMYECKUX MpoOieMm, a
TaKxe MpoOJeM cOepexeHnss IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemeHus 3amad BOCHUTAHMS, pa3BUTHUA W COLMAIM3ALUU
oOyyarolmuxcs MNPUHATBIE MNPOTPaMMON MO XUMHUHM TOJIXOJbl K OMNPEICIICHUIO
COJEpKaHUsl M TOCTPOCHUSA NpeaMeTa IpeaycMaTpuBaloT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEWUCTBHUI, HMEIOIIMX 0a30BO€ 3HAYEHHUE IS
pa3IMYHBIX BHUAOB JESATEIBHOCTU: pEIIeHUs NpodsieM, MOHCKa, aHalu3a |
00paboTku nHbOpMAIIK, HEOOXOIUMBIX I PUOOPETEHUS OTBITA MPAKTHIECKOM
U HCCJIEeIOBATEIbCKON JIEATENbHOCTH, 3aHUMAIOUICH Ba)XHOE€ MECTO B TO3HAHUU
XUMHH.

B mnpakTtuke mnpemnomaBaHWs XWMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIEro 00pa30oBaHUs, IIPU OINPEICICHUN
COJIEPKATEIbHON XapaKTEpUCTUKU ILeJied HM3ydeHHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIMOHHO MNPU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM IOAXOJ K OIPEACICHUIO LENEN H3Yy4YEHUs
npeaMeTa SIBJISIeTCS BIIOJHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHMs TJIABHBIMU LIENSIMU HM3Y4Y€HHUS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 xi1.) ssBAsIIOTCS:

e (opMupoBaHmMe cCcHCTEMBl XWMHYECKMX 3HAHWWA KaK  BaKHEUIIEH
COCTaBJISIIONIECH €CTEeCTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOU
JIeXKAT KIIOUEBBbIE MOHSTHUS, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAaHHUE CYUIHOCTH JOCTYIIHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBIICHUS,

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX peaKlIuid, HEOOXONUMBIX HJs MPUOOPETEeHUs
YMEHUW OpPHUEHTHUPOBATHCA B MHPE BEIICCTB M XHWMHUYCCKHX SIBJIICHHMH,
MMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HH;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHYECKOTO HKCIIEPUMEHTAa, COOJIIOICHHEM  IIPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepraTenbHasi XapaKTepUCTUKA eI U 3a7a4 U3ydeHUs
IpeaMeTa B IporpaMme 1Mo XMMHUHM YTOUHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBHUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME cpelHero oduiero odpazoBanus. Cerogas B
NpenoJaBaHui XMMUM B  OOJIbIIEd CTENEHUW OTHAETCA  NPEAroYTEHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHusl OO0ydeHUs, OpPHUEHTHPOBAHHON Ha
MOJIFOTOBKY BBIMYCKHHKA 00II€00pa30BaTEIbHON OpraHu3aliy, BIAJACIOIIETO0 HE
HA0OpOM 3HaHUW, a (YHKIUOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIOCOO0aMHU H
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M MPUMCEHEHHUS WX B PEabHOU KU3HH
JUTSl peLIEHUs TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM TpU W3YyYEHHM TMpeaMeTra «XUMUs» JTOMHHUPYOIIEe
3HAaUEHUE MPUOOPETAIOT TAKKE 1IEJIN U 3a]]a4M, KaK:

ajanTamnys 00y4yarolmuXcsl K YCJIOBUSIM JTMHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHHE  HMHTEIUIEKTyalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CUTYaIlUAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMmupoBaHre y OOYy4YalOIMUXCS  KITIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMITCTCHIIUM), WMEIONINX YHUBEPCATLHOE 3HAUYCHHE IS Pa3IMYHBIX BHUIOB
NEeATEIbHOCTH: PEelIeHUs MpoOJieM, MOUCKa, aHaau3a U 00paboTku MHGOpMaIIIH,
HEOOXOAMMBIX [JIs MPUOOpPETEHHUsl OMbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIIO3HAHUM XWMHH, a TaKXKe JUIsl OLEHKH C  TO3HIINH
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHAHHUA BEUIECTB W XHUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEAY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CIIOCOOHOCTEH 00YyUaroIINXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSMHU, UCIIOJIH30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTUH IS TIONCKA M aHalln3a Y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(DOPMAIIMKY XUMHYECKOTO COJIePKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HA0JII01aTEeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIUTaHHE Yy oOydaromuxcs yOexJAEHHOCTH B T'yYMaHUCTHUECKOH
HAMpaBICHHOCTH XUMHH, €€ BaKHOW POJM B PEIICHUH TJOOANBHBIX IMPOOJIeM
paIMoOHATBHOTO MPHUPOAONOIB30BaHNUS, TTOTIOTHEHNUS SHEPTETUIECKIX PECYPCOB H
COXpaHEHHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOILIIEHUS K TPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHUs OIbITa
UCTIOJIb30BAaHUS TOMyYEHHBIX 3HAHWW [UIS TPUHATHA TPAMOTHBIX pPEIICHUH B
CHUTYAIIUsX, CBI3aHHBIX C XUMHYCCKIMH SBJICHHUSMHU.

B yueOHOM mIaHe cpeaHero oOWEro oOpa3oBaHUS MPEAMET «XHUMHS»
©a30BOT0 ypOBHS BXOIHUT B COCTaB MpEAMETHOMN oOnactu «EcTecTBeHHO-Hay4YHbIE
IPEIMETHD».

OOmiee 4uCiIO 4YacoB, OTBEACHHBIX MJS H3Y4YEHHMs] XMMHUH, Ha
0a30BOM ypOBHE cpesiHero ooiiero oopazoBanusi, coctabisieT 34 yaca (mo 1 gacy B
HEJICITIO).

Peanu3zamust manHO mporpaMMbl MpeTyCMaTPpUBAET HCIIOIb30BAHNE
o0opynoBaHus, cpeAcTB 00yueHust u Bocnutanust Llentpa «Touka pocTay.

e [ludporas yuennueckas 1abopaTopus 0 XUMUH.

e Kommiekt mocyasl U 000OpYyJOBaHMs AJsl YUEHUYECKUX OIBITOB
10 XMMUH.



COJAEPKAHUE OBYUYEHUA
11 KJIACC
OBILIAA N HEOPTAHUYECKASA XUMUSA

Teopernyeckre OCHOBbI XUMMH

XUMHYECKUI 3ieMeHT. AToMm. Sfnpo aroma, H30TONBL. JJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOMTAISIM B aTomax
AJIEMEHTOB TEPBbIX YETHIPEX MEPHUOJIOB. DIICKTPOHHASI KOHPUTYpalHsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoanyeckas cucreMa XUMHAUYECKUX IJIEMEHTOB
J. . MenaeneeBa. CBsi3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cuctemsl
xuMuueckux aneMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XWUMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BELIECTB MO TpynmnaM U TEpUOIaM.
3HaYeHUe NEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

CrpoeHue BemecTBa. XHUMHUYECKas CBS3b. BuUIbl XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, METaJUIM4ecKas). MeXaHU3MbI
oOpa3oBaHUsI KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH U  JIOHOPHO-
aKuenTtopHsiil). BomoponHas cBsi3b. BaneHTHOCTb. DIIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. IoHbl: KAaTHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PELIETKHU.

[TonsTe 0 aucnepcHbIX cucrtemax. VMICTMHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['‘€HeTHUecKas CBSI3b HEOPraHWYECKUX BEIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peaknus. Krnaccubukamuss — XUMUYECKUX — PEAKIUd B
HEOPTaHUYECKOM M OPraHhyYecKOil XHUMUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIHSIX.

CKOpoCTh peakinu, e€ 3aBUCUMOCTh OT pas3nudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIUSIIONME HA COCTOSIHUE
xumuueckoro pasHoBecus. [Ipunnun Jle larenbe.

Dnextponutryeckas aucconuanus. CunbHbIe U cialdbie AIeKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.



OKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEUIECTB W MUX MPEBPAILCHUI:
neMoHcTpauus Tadimn «llepuoanueckas cucreMa xumuueckux asnemeHTos . U.
MenjeneeBay, U3ydeHHE MOJEIEH KPUCTANIMYECKUX PEHIETOK, HaOJIOJeHHE U
ONKMCAaHKUE JEMOHCTPALMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3iI0KEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, OMPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCATHHOTO WHAMKATOpPA, PEAKIMH HWOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiusHue pa3nudHbIx (akTOpOB Ha CKOPOCTh
XUMHYECKOUN pEAKIIUN.

PacuérHble 3anaumn.

PacuéTtel 10 ypaBHEHUAM XUMHYECKMX pEaKIUud, B TOM YHUCIE
TEPMOXUMUYECKHAE PACUYETHI, PACUETHI C MCIIOJIb30BAHUEM IIOHATHS «MacCCOBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnpel.  Ilonoxenue HemertauioB B llepuoamyeckont  cucreme
xummudeckux asnemeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
@u3nuecKue CBOKWCTBA HEMETAJUIOB. AJUIOTPOIHUS HEMETAIOB (HA MpPUMEPE
KHUCJI0poaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TajOoreHOB, CEPhI, a30Ta,
dbochopa, yrmepoga W KpEeMHHS) M HUX  COCAMHCHHH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IprMeHEeHNE Ba)XKHENIIMX HEMETAIIOB U UX COCTMHEHU.

Meramisl. [lonoxenue meraiuioB B llepuoanueckor cucremMe XUMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mue gusnyueckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSI HANIPSIKEHUN METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWUIIMX METAUIOB (HATpUM, Kaaui, KablUM,
MarHui, aJTlOMUHUN, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue cnocoObl MmonmyyeHus: MetauioB. [IpuMmeHenre mMeTamwioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M MX MPEBpAILCHHI:
W3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAJILHBIX 3aja4, HaOJI0OJIEHUEe W OINUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pAaTOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIPOKCHUIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIE PEAKI[UU Ha KATUOHBI METAJLIIOB).

PacuétHrble 3agaun.

Pacuétel maccel BemecTBa M 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKlUU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.



XuMHuA ¥ KU3Hb

Ponb xumuu B 00ecrieueHUN SKOJOTUYECKOM, YHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, pPa3BUTHUM MeAUIUHBL. [lOHATHE O HaydHBIX METOJax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBnenuss 00 OOHMMX HAy4YHBIX MPUHLUINAX  TPOMBIIICHHOTO
MOJTYYEHHUS BaXKHEUIIINX BEIIECTB.

YemoBeK B MHUpE BEIIECTB M MaTEpUAJOB: BAXXHEHIIME CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKIMOHHBIE MAaTepHallbl, KpPACKH, CTEKJIO, KepaMuKa,
MaTepuaiibl JJsl 3JIEKTPOHHKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

Xumus ¥ 370pOBbE YEJNOBEKA: IPaBHJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30MAaCHOTO KCIONIb30BAaHUS NPEMAPATOB OBITOBOM XUMUU
B IMIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpeaMETHBIX  CBsSI3ed TpU  HM3yYeHUM OOmed u
HEOpPraHUYEeCKOW XUMHUH B 11 Kjacce oCymiecTBISETCS Yepe3 UCMOJIb30BAHUE KAK
OOlMX EeCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHATUMA, SBISIOMIUXCS
CUCTEMHBIMH JIJI1 OTAEJIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSATHS: HAy4YHbIH (akT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KilacCUpUKaIMsa, TMEPUOIUIHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHHE.

®duzrka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PaMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUUECKHUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIUYMHBI U CIMHMIIBI MX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuMs3M, OJKOCUCTEMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoynorus: XMMUYecKasi NPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTEIBHBIX MATEPHANIOB, CEIbCKOXO3SHUCTBEHHOE MPOU3BOJACTBO, IMHUIIEBaAs
IMPOMBIIUIEHHOCTh,  (apMalleBTUYEeCKass  MPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX TMpEenapaToB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUaJOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 XMMHWN
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
OoOy4JaronMMHUCsl MpPOrpaMM CpelHero ooOmero o0pa3oBaHusl (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-mMeTonMuecKkod OCHOBOM  Jist
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBHMM € CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOUMHCS POCCUUCKOM Tpa)KJaHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMHU 1EIOCTHOMN
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
[[EJN U CTPOUTDH KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS TMpeaMera «XUMHUsS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIHUTATEIHHOM JEATETLHOCTH B COOTBETCTBHUU C
T'YMaHHUCTHYECKUMHU, COIMMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HIealaMd POCCUKCKOT0 TpakJaHCKOro O0OIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMH U TpaBWJIaMH  TOBEJICHUS, CHOCOOCTBYIOIIMMU  IpOIlECCam
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTU
oOy4Jarommxcs.

JIuyHOCTHBIE pE3yJbTaThl OCBOCHUSI TIpeAMeTa «XHUMHS» OTpakaroT
c(hOPMUPOBAHHOCTh OIbITA TO3HABATEIILHOM M TMPAKTUYECKON JEATCIBbHOCTH
OOy4Jaronuxcs Mo peaju3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpakaaHCcKOro BOCIIMTAHUSI:

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY W MTPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAThb MOTHUBBI, HAMEPEHMs], JIOTUKY MU
apryMEHThI JPYTHUX PU aHAJIM3€ Pa3INYHbIX BUIOB yU€OHOU JAESTENIbHOCTH;

2) IATPUOTHYECKOTO BOCTIUTAHUS

LHEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€UYECTBECHHOM XHUMUU;

YBaXEHHUs K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IPAKTHUUYECKOTO
IIPUMEHEHUSI XMMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHMSI HAyKH €CThb pPe3yJIbTar
JUINTEIbHBIX ~ HAaONIOAEHUH, KPOIMOTJIMBBIX  AKCIEPUMEHTAJIbHBIX IIOMCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJIYYEHHU U MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYalluH, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMHUpOBaHUS KYJIbTYPHI 310POBbSI:

NOHMMAaHUsl LIEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3a KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

cOOMIOICHNs TpaBWJI OE30MacCHOTO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAaHUsl LEHHOCTM NpaBWJ HWHAUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOr0 MOBEACHUSI B CUTYALIUAX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpya0BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  Y4eOHO-HCCIEA0BATENIbCKOM
JEATEeTbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKOM W JAPYyTHX  BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE€ B PEIICHUM IPAKTUYECKHUX 3a1ad
COLIMAJIBHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCeHUIO MPpodeccruii pa3auyHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHECHUS NMPEIMETHBIX 3HAHUM IO XUMHUH;

YBAKEHUS K TPYAY, JIOJAAM TPYJa U pe3yJibTaTaM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATBLHON TPACKTOPUHU
oOpa3oBaHus, Oyayiied Npopeccuu W peanu3alud COOCTBEHHBIX >KMU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUHM, HHTEPECOB U
NOTpeOHOCTEN 0011IeCTBA;

6) 3K0JI0rHYecKOro BOCTUTAHMS:

HKOJIOTMYECKU 1€JIeCO00pPa3HOT0 OTHOIICHUSI K TPUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAHUSI TJIO0AJTBLHOIO XapakKTepa JKOJOTUYECKUX MpoOsIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOTHON U COLUAIBHOM CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKCHUM XUMHUHU IS
pelIeHus: BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX BpEI  OKPYKAOLIEH
NPUPOJIHON Cpelie, YMEHHUSI MPOTHO3UPOBATH HEOJIATOMPUSTHBIE SKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa NEATEITBHOCTH 3KOJIOTUYECKOU HAIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLUUAIBHOMN
MpPaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH UJICOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeIU(PUKA XUMUM KaK HAyKd, OCO3HaHUs €€ poJih B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, CO3/IaHUM IIEJIOCTHOIO
MpeCTaBICHUs] 00 OKPYKaloIllleM MUpE KaK O €IWHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIeM COXpaHCHHUS
MIPUPOJHOTIO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHU i1  COBPEMEHHOMU
UMBWIM3ALIUU: B €€ TYMAaHUCTUYECKOW HAIPABJICHHOCTH W BAXXHOW pOJHA B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, pEHICHUU TI100aIbHBIX MPOOIeM
YCTOWYHUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOECIEYECHUU YCIOBHM
YCHENIHOTO TpyJa € OKOJOTUYECKH KOM(OPTHOM KUZHM KAKIOTO UJIeHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHUMAHHUS CYIIHOCTH METOIO0B
MO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOIh30BaTh



MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUIN OKPYKAIOMIEro MUpa |
MIPOUCXOMSIINUX B HEM U3MEHCHHM, YMEHHS JIeJIaTh 000OCHOBAHHBIC 3aKJTIOUCHHUS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMCIOIIUXCS JaHHBIX C [EJIbI0 IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIFHO HCIIOJIB30BaTh XUMUYECKUE 3HAHUSA IS
pelIeHus mpodyieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEIILCKON IeATEeIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oOBaHUIO |
caMo00pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH 10O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSAM TpyJla B pa3MyHbIX chepax npodhecCuoHaIbHOM

JESTEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS y4eOHOTO TMpenMera «XUMHUS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (GopMHpOBaHHA  MHPOBO33PEHHS  OOyHarOUIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE MOHATHUS, OTPaKaAIOIINe
LEJIOCTHOCTh HAyYHOW KapTHHbBI MHpa M cHeuupuKky METOAOB IO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPIHsl, SIBJICHHUE,
Ipoliecc, CUCTEMA, HAYYHBIM (aKT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHuE, HaOII0ACHHE, U3MEPEHHE, IKCIEPUMEHT U JIpYTHE);

yHHUBEpcajbHble y4ueOHbIE NEeHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pErYJIATUBHEBIE), o0ecreunBaroIme dbopmupoBaHue (GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOW KOMITETSHITMH 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIH30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EeOHbIC
JIEUCTBYS B TIO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSSTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
HeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHSA:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENEINIATh LENM ACATEIbHOCTH, 3aJaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI AEATEILHOCTHU C IIOCTABIEHHBIMU LIEIAMU;

MCMOJIB30BaTh MPHU OCBOEHUH 3HAHUN MPUEMBI TJOTHYECKOTO MBILIIJICHUS —
BBIJICIISITh XAPAKTEPHBIC MPU3HAKMA IMOHATUM M YCTAaHABJIMBATH UX B3aUMOCBS3b,



UCIOJIB30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHHS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHUS M KPUTEPUU M KIACCU(PUKALMU BEUIECTB MU
XAMHUYECKUX PEAKIUN;

YCTaHaBIMBAaTh NPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4acMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKJIE€HUA (MHAYKTHBHBIE, JAENYKTHBHBIE, IIO
aHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PACCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHATh B MPOLECCE MO3HAHUSA, UCIIOIb3YEMBIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30OBBIBATH MOJIEIbHBIC TPEICTABICHUS — XUMHUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEcKas QopMyna, YpaBHEHHE XHMHYECKOU
peakluu — MpU PELIEHUU Y4YEOHBIX MO3HABATEIbHBIX W IMPAKTHYECKUX 3a/ad,
IIPUMEHATh Ha3BaHHbIE MOJEIIBHBIC ITPEACTABIICHUS IS BBISBICHUS XAPAaKTEPHBIX
IIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuu;

(bopMyIUpPOBaThH LIENIM U 3a/1a4M UCCIEA0BAHMS, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAaueCTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHMS THIOTE3bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAaMOCTOATEIBHOTO TUIAHUPOBAHUA W TPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAOI0JaTh 32 XOJI0M
npolecca, CaMOCTOSATENbHO MPOrHO3MPOBATh €ro pe3yibTar, (OpMyIHpOBaTh
000O0IIEHHS U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEI0BaHuUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJIETaHHOUN padoTe;

npuoOpeTaTh OMNbIT YYEHUUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
JESITEIBHOCTH, TMPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB pEHIEHUs MPAaKTHYECKUX 3aJad, MPUMEHEHUIO PpPa3JIHMYHbIX
METO/I0B MTO3HAHUS.

3) padora ¢ nHpopMmanmeii:

OPUEHTHPOBAThCSI B PA3IUYHBIX HMCTOYHMKAX HHQOpMauu (HAy4dHO-
NOMyJIsSIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CHpPaBOYHBbIE IOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;



dbopMyIMpOBaTh 3aMpOChl U MPUMEHATH PA3TUYHbIE METOJbI IMIPHU MOUCKE U
orbope wuHpOpMalMK, HEOOXOAUMOW [JIsi BBIMNOJHEHHS Y4YEOHBIX 3ajad
OINIPENENEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCIOJBb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHH U Pa3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TpeacTaBICHUA
uHbopMaluu (cxembl, TpaduKu, AMArPAMMBI, TAOIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAay4HbIM S3bIK B KayecTBE CpeacTBa Hpu pabdore cC
XMMHUYECKON HMHpOpMaIMel: NpPUMEHATh MEXNpeAMETHbIE (pu3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISTHOCTH.

OByaieHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMY /Ie/iCTBUSIMH:

3aJlaBaTh BOIPOCHI IO CYLIECTBY OOCYKJa€MOI TEMBbI B XOJI€ AHAJIOTa W/UITU
JUCKYCCUM,  BBICKAa3bIBaTh  MJEU, (HOPMYJIHpPOBaTH CBOM  IPEIJIOKECHUS
OTHOCHUTEJBHO BBIITOJIHEHMSI PEIOKEHHOM 3a1a4H;

BBICTYNATh C NPE3EHTAlUEd pe3yJIbTaTOB MO3HABATEIbHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW PabOThl MO HMCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluu YUYeOHOro MmpoekTa u (opMyIHpOBaTh BBIBOIbI
[0 pe3ysibTaTaM IMPOBEACHHBIX HMCCIEAOBAaHUN IyTEM COIJIACOBAHMS IO3HMLMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHCHUSIMU.

OgByaieHHe YHHBEPCAJIbHBIMH PeryJIATHBHBIMHU AeHCTBHAMM:

CaMOCTOATENbHO IJIAHUPOBATh M OCYIIECTBISTH CBOK IO3HABATEIBHYIO
NEATEIbHOCTh, ONpenesas €€ Leau W 3aJayd, KOHTPOJMPOBAaTh U IO MEpE
HEOOXOJMMOCTA KOPPEKTHUPOBATH TMpEAjiaraéMblii  ajITOpPUTM JEHCTBUM TIPH
BBINIOJIHEHUHM YYEOHBIX U HCCIEIOBATEIbCKUX 3a/lay, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX peleHuss ¢ y4E€TOM TMOITY4YEHHUsT HOBBIX 3HAHUH O
BEILECTBAX U XUMUUYECKUX PEAKIIMSIX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEU JIEATEIBHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.



ITPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

[TpenMeTHble pe3ynbTaThl OCBOEHMS Kypca «OOmass M HeopraHudecKas
XUMHS OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTHHBl MHUpPa, pPOJM XHMHUU B II03HAHWUU SIBJICHHUU
opuponbl, B  (DOPMHPOBAHMM MBINUICHUS W KyJIbTYpbl JUYHOCTH, €&
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peLICHUs MPAKTUYECKUX 33134
U DKOJOTM4E€CKH OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3J0POBBIO M MPUPOAHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XHMHMYECKHX  3HAHHM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHYECKUH 3JIEMEHT, aroMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTATM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIECHUS, XUMUYECKasl CBS3b
(KOBaJIeHTHAas, MOHHAs!, METAJUTMYECKAsl, BOJIOPOHAS ), KPUCTAIIINYECKAS PEIIETKA,
THANBI ~XUMHWYECKUX  pPEaKLUMM, pacTBOpP, JJIEKTPOIMUTHI,  HEIEKTPOJIUTHI,
IEKTPOJIMTHYECKAST JUCCOLMALIMSA, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pEaKIMM, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON JucCColanuu, nepuoandeckuid 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHECHUS U INPEBPALICHUS dHEPTUU
IpU XMMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHMUs, JIEKAllMe B OCHOBE IIOHMMAaHUA IPUYUHHOCTU M
CUCTEMHOCTH XUMHYECKHX SIBICHHUM, (DaKTOJIOrMUeCKHe CBEJCHHUS O CBOWMCTBAX,
COCTaBe, MOJYYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BaXKHEUILIMX HEOPTaHUYECKHUX
BEILECTB B OBITY U MPAKTUYECKOM 1€ATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIE MPU3HAKU MOHSATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHNN HEOPIaHUYECKHUX BELIECTB U UX MPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMUYECKYI0 CHMBOJUKY IS
coctaBieHuss (OpPMyJ BEIIECTB U  ypaBHEHUHM  XUMHUYECKUX  PEAKIIHM,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeWECTB (yrapHblid ra3, YrJEKHCIbIA ra3, aMMHaK, rami€Has
W3BECTh, HETalIEHAs! U3BECTh, IUThEBAS COJA, TUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUIN ONPEEISITh BAJCHTHOCTh U CTENIEHb OKUCIICHUS
XAMHUYECKUX DJJIEMEHTOB B COCIUHEHUSX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, HOHHAs, METAJUIMUECKas, BOAOPOIHAs) B COEIMHEHUSX, TUI
KPUCTaJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBAa (ATOMHAs, MOJEKYJSpHas,
VWOHHAsl, METAILIMYECKAs), XapaKTep CPeabl B BOJHBIX pacTBOpPaX HEOPraHUYECKHUX
COCJIMHECHUN;



c(OpMUPOBAHHOCTD YMEHHUI yCTaHaBJIUBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNPEACIEHHOMY Kiaccy/Tpyrie
COEJIMHEHU (TMPOCThIE BEIIECTBA — METAJIbI M HEMETAJUIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCIIOThI, aM(OTEepHBIE TUAPOKCU/IBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MIEPUOIUYECKOTO 3aKoHa /.
N. MenneneeBa u 1EMOHCTPUPOBATH €70 CUCTEMATUZUPYIOUTYI0, O0BICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XUMHUYECKUX J3JieMeHTOB 1-4 mnepuonoB Ilepuoanyeckoit CUCTEMBI
xuMudeckux snaemeHtoB [I. M. MenpgeneeBa, MCHONB3ys MHOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTanm, «3HEPreTUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIUHCHUM
0 repuoAaM U rpynmnam llepuonudeckon cucTeMbl XUMUYECKUX A1eMeHTOB []. 1.
Meneneena;

chOpMHPOBAHHOCTh YMEHMH  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3jIMYHbIX  KJACCOB,
MOATBEPAKAATh CYILECTBOBAHUE TEHETUYECKOW CBSA3M MEXKAY HEOPTraHUYECKUMU
BEILIECTBAMHU C ITOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

c(hOpMHPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIMH T10
pa3NUYHBIM TPU3HAKaM (YUCIY M COCTaBY pPEAarupyrolIMX BEIIECTB, TETIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peakiiy, yYacTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTaBIISATh YpPaBHEHHS PEAKIUH Ppa3IMYHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJOBUS, TPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH PEAKIUU, TOATBEPKAAIOLINE
KAUECTBEHHbI COCTaB pPAa3JMYHBbIX HEOPraHWYECKUX BEILECTB, pPACIO3HABAThH
OTBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

cOPMHPOBAHHOCTh yYMEHUH  PACKPHIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOro OallaHca
ITUX PEaAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM
peakiuu OT PA3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUSI XUMUYECKOTO PABHOBECHSI
B 3aBUCHMOCTH OT BHeIIHEro Bo3aeiicTBus (npuniui Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh XHUMHUYECKHE MPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO MOJIyYEHHUsI CEPHOM KHCIIOThI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIMMX HAYyYHBIX TPHHIUIAX H
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;



c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
MOHATHUSL «MaccoBasi J0Js BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHWW ra3oB
IPU XUMHUYECKUX PEAKIUIX, MAacChl BEIIECTBA MM 00BEMA ra3oB MO HW3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIUX B peakluu
BEIIECTB, TEIJIOBOro 3(d(dexra peakiuu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHHSI SHEPTHH;

c(hOpMHPOBAHHOCTh YMECHHI COOJIOIaTh TIpaBUJja MOJIh30BAHUS XUMUYIECKOM
NOCYJIO M J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIMIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBIMOJHITE XUMHUUYECKUN
AKCIIEPUMEHT (Pa3joKEeHHE MEPOKCHJIa BOJOpPOAA B MPUCYTCTBUHU KaTalu3aTopa,
ONPENENICHUE CpEIbl PpPacTBOPOB BEUIECTB C IOMOINBI  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakuuy HOHHOTO OOMEHA, KaueCTBEHHbIE PEaKUMU Ha cyJbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a1ad 10
temam «Metauiby u «HemeTtamwibl»y) B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e30macHOCTH IpU O0OpaIlleHUHU C BELECTBAMHU U J1a00paTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpME 3alucu
YpPaBHEHUN COOTBETCTBYIOIIMX pEaKIUil U (HOpMYJIMpPOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJbTATOB;

c(hOPMHPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIUIO, TOIy4YaeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYyHUKaIruu, MUHTepHeT u ApyTux);

c(hOpMUPOBAHHOCTh ~ YMEHUW  COOMIOJATh  MpaBujia  IKOJOTUYECKHU
1€JeCO00pa3HOro TMOBEAECHUS B OBITY W TPYAOBOW JAESATENBHOCTH B UEISAX
COXpaHEHHUs] CBOErO 3J0POBbS U OKPYKAIOIIEH NPUPOAHON Cpebl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA XKUBbIC OPTraHW3MbI ONPEACIEHHBIX BEUIECTB, TOHUMAs
cmbpicn mokasarens [IJIK, mosicHaTe Ha mnpuMepax CrmocoObl YMEHBIICHUS U
MpeI0TBpAIIeHUS] UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa,;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX TMO3HAHUS BEIIESCTB U
XUMUYECKUX SIBJICHUI;

JUIS CJENBbIX W CHA0OBUASIIMX OOYYarONIUXCS: YMEHHUE HCIOJb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins st 3anmucu XMMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauuecTBo yacoB DJEeKTPOH- Hcnonb-
HaumenoBaHue HBIC 30BaHUE
Ne n/m Kontpoabnbie | IpakTHueckune
pa3aesioB U TeM Bcero (mdpoBsIe) o0opy10B
NMPOrpaMmblI padoreI padoTeI oOpa3oBa- aHus
TeJbHbIC MPOeKTa
pecypchl «Touka
pocTa»
Pa3nen 1. Teopernueckue 0OCHOBbI XUMUM
CtpoeHue aTOMOB. DNEeKTPOHHBIE
1.1 Ilepronnueckuii 3aKOH 3 IUIaKaThl U
u [leproanyeckas cucrema TabIHIIbI
XUMHUYECKUXAJIEMEHTOB [].
N. Menneneesa
19 CrpoeHue BemiecTna. 4 DIEeKTPOHHBIE
' MHoroo0Opa3ueBemecTB LTAKaThI 1
TaOIUILHI,
naboparopHoe
obopyoBaHue,
natyuk pH,
HHUKATOPBI
13 XUMHYeCKUe peakuu 6 1 1 ONEKTPOHHBIE
TJTAKaTBI,
n1abopaTtopHoe
o0opyoBaHue,
JTaTYUK
AJEKTPOIIPO-
BOJHOCTH
Hroro no pazneny 13
Pa3gen 2. Heopranuyeckasi XuMust
2.1 Mertambt 6 1 DNEKTPOHHBIE

IJIaKaThl U




TaOJINLIBI,
naboparopHoe
obopyoBaHue,

naryuk pH

2.2 Hewmerasuisl

DIJIEKTPOHHBIE
TUTaKaThl U
TaOJIMIIbI, annapar
MOJTyYEHUS T'a30B,
amnmapar 1o
OIIpeICNICHUIO
HUTPATOB,
nabopaTopHoe
o0opyI0BaHue

53 CBs13b HEOPraHUUYECKUX U
' OPraHMYECKHXBEIECTB

ONEeKTPOHHBIE
TUTAKAThI U
TaOIUIHI,

UHIUKATOPBI,

nabopaTopHoOe

o0opyoBaHue,
jJatyuk pH

Hroro no pazneny

17

Paznen 3. Xumus v :KU3HbL

3.1 XUMHUA U )KU3HD

ONEKTPOHHBIE
TUTAKAThl U
TaOIAIBI

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




IHOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThbI

Jlara
U3YyYEeHUS

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHYECKHUH 2JIEMEHT. ATOM. DIIeKTPOHHAs
KOH(HUTypaIysi aTOMOB

[Iepnonnueckuit 3akoH u [lepunoauueckas
cUCTeMa XUMHUYecKUX 3nemeHToB 1. U.
Menpeneesa, UX CBS3b C COBPEMEHHOM
TEOpUEN CTPOEHUS AaTOMOB

(1 mapra 1869 — JleHb OTKPBITHSI
[lepuoanueckoro 3akoHa)

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB H UX COCIUHCHHI 110
rpynmnam u nepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux aneMeHToB .M. MenaeneeBa B
Pa3BUTHHU HAYKH

Crpoenue BeniecTBa. XUMHAYECKas CBA3b, €€
BUJbI, MEXaHU3MBI o6pa301saHI/m
KOBAJICHTHOM CBA3U. BomopoHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okuciecHusa. Beniectsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
crpoenus (28 despanst 1901 r. — Jlens
poxnaenust JI.Ilonunra)




[TonsiTHE O AMCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUAHBIE PACTBOPBI.
MaccoBast 107151 BEIeCTBa B PacTBOpPE
(ecrecTBEeHHOHaY4YHAasi IPAMOTHOCTD )

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX COEMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, PA3TUYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKux peakuuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHUS] SJHEPTUH IIpU
XUMHUYECKUX PEAKLUAX

Ckopoctb peakuuu. O6paTUMbIe PEAKIINH.
XHMMHUUYECKOE PAaBHOBECHE

(08 oxTs16ps 1850 r. — [lensb poxeHue AHpu
Jlyn Jle llarenne)

10

ITpakTruueckas pabora Ne 1. « Bnusiaue
pa3aMYHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkiium»
(ecTecTBeHHOHAy4YHAs! TPAMOTHOCTB )

11

DnexTponuTuueckas aucconuanus. [loustue
0 BoJopoaHOM moka3zatene (pPH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX U HEOPTAHNYECKUX BELIECTB
(19 dbespans 1859 r. — Jlenb poskacHUS
Caante Appenuyca)

12

OKHCIIUTENHHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [lonstue 06 3nexTponuse




pacrmiaBoB ¥ pacTBOPOB COJIEi

13

KonTponbHas paboTa 1o pasaeny
«TeopeTryeckre OCHOBBI XUMUNY

14

Meraiutbl, ux nojoxenue B [lepruoanueckon
CUCTEME XMMHUYECKHUX 3J1eMeHTOB J1. 1.
MeHpeneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O0mue pu3nIecKue CBOMNCTBA
METAJIJI0B

15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHUH Psijt
HaIlpsDKEHUH METaJlIoB
(ecrecTBeHHOHAYYHAsI TPAMOTHOCTB )

(29 uronst 1796 - Jlens pokaeHus AHOCOBa
ILIL)

16

XHMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, Kajaui, KaabIlui, MarHui,
ATIOMUHHI) U UX COETUHEHUI

17

XHUMHUYECKHE CBOMCTBA XPOMA, MEJIU U UX
COE€IUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, KeJle3a U UX
COE€IUHEHUN

19

IIpakTuyeckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«Mertamne»" (eCTeCTBEHHOHAYUYHAas
IPaMOTHOCTb)

20

HemeTamnel, X MOJI0KEHUE B
[Tepuoanyueckoit cuCTEME XUMHUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB




21

®du3nyecKre CBOMCTBAa HEMETAILIIOB.
AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpo/1a, cephl, hocdopa u yriaepoaa)
(8 dempais — Jlenb poccuiickol HayKH)

22

XUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COE€IUHEHUN

23

XUMHUECKUE CBOICTBA a30Ta, Gocopa u ux
COCIMHEHU I

24

XHWMHMYECKHUE CBOWCTBA YIVIEPOAA, KPEMHUS U
HUX COeOUHEHNN

25

[IpumeHeHne BaxXHEHIIIUX HEMETAIJIOB U UX
COE€IUHEHUN

26

O00011eH1Ee B CHCTEMATHU3alMs 3HAHUI 110
TEMEC «HeMeTaJ'[J'II)I». BI)I‘-II/ICJ'IGHI/U[ 10
ypaBHeHI/IfIM XUMHUYCCKUX peaKIII/Iﬁ n
TepMOXI/IMI/I‘-IeCKI/IC pvaéTBI

27

[TpakTruyeckas pabora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemeramisl"»

(ecrecTBeHHOHay4YHasi TPAMOTHOCTB )

28

KonTponpHas pabota no remam « MeTanabh»
u «Hemertamabn»

29

HeOpFaHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC " OpTraHNUYCCKUC OCHOBAHUA

30

AMdoTepHbIE HEOPTAHUYECKUE 1
opraHudeckue coenrHenus. ['eneTnueckas
CBSI3b HEOPTAaHWYECKUX U OPTAaHUYECKUX
BeriectB (1814 r. — BBeicHHE TOHATHS




amporeproctu XK. I'eii-Jlroccakom u JI.
Tenapom)

Pone xumuu B o0ecrieueHun 3KOJ'I01"I/ILICCKOI71,
3HepFeTHqCCKOﬁ u HHIIIeBOfI 6630HaCHOCTI/I,

31 1
Pa3BUTHH MEAULIMHBI
(ecrecTBEeHHOHay4YHasi TPAMOTHOCTB)
[IpencraBienust 06 0O0MKX HAYUHBIX

39 MPUHIUIAX TPOMBIIUIEHHOTO TOTYYESHHUS 1
BaXHEUIIINX BEIIECTB
(ecTecTBEHHOHAy4Hasi TPAMOTHOCTb)

33 YeoBeK B MHpE BELIECTB U MaTEPHATIOB 1

34 XUMHUS ¥ 310pOBbE YETIOBEKA 1
(26 mas — Jlenp xumunka)

OBUIEE KOJIMYECTBO YACOB 10 34

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

Xumus 11 knace. bazoBsiit ypoBeHb. YueOHuK (k HoBomy PII, 2023 rox). YMK "Xumus
INabpuensua O.C.". ®I'OC

METOJINYECKHUE MATEPHUAJIBI VIS YAUTEJIA

1. Xwumus 11 knacc. ba3oBeiit ypoBeHb. Yueonuk (k Hoomy PII, 2023 rox). YMK
"Xumus Nadpuensna O.C.". @I'OC
2. "Xwumus. 11 xnacc. [IpoBepounbie 1 KOHTPOIbHBIE pa0b0oTHl. bazoBeiii ypoenb. ®I'OC"

3. I'paduueckue nukrantel mo xumuu: 11 kimace. — M.: BAKO, 2017. — 64 c.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

. Poccuiickas snekTponnas mkosa. https://resh.edu.ru/

. «Yuu.py» - https://uchi.ru/

. «SIKmacey - https://www.yaklass.ru/

. MoOuibHOe 351ekTpoHHOE 00pa3zoBanue https://mob-edu.ru/

. ®okcdopn - https://foxford.ru/about

. «Cupuyc. Onnaitny - https://edu.sirius.online/#/

. «MapkerTrieiic odpasoBarebHbIX ycayr» - https://elducation.ru/
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