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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHON 00pa30BaTENbHOW MPOTPaMMbl CPEJHEro o0O0IIero 00pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanuy, peaqu3yOMUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOrpamMMbl, U
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparernu oOydeHusl, BOCIUTAHUS U Pa3BUTHUS O0YUaIOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKoe oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanmusyercss xumuyeckoe oOpa3oBaHue
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme N0 XMMUU C Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHOW U3HM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUaNbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO



Tpyda MU KU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XMMHA KaK Hayka
co3ujareibHas, Kak Hayka BBICOKMX TEXHOJIOTMH HAalpaBi€HAa Ha pELICHHUE
r100agpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOW,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanHus conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOydaromuxcs, HEOOXOOUMYI0 MM IS BbIPAa0OTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmass ¥ HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAaHHUW NPU U3YYCHUU
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHMS BCEr0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHHI0 YydyeOHOro Marepuaja MU 0OOycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBAaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MMEPBOHAYAIILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIEN U TPOTHO3UPYIOILIEH.



Enunas cucreMa 3HaHUN O Ba)XKHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKHX PEaAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgeTcs B Kkypcax 10 u 11 xmaccoB
DIIEMEHTAMHU COJACPKAHMS, UMEIOUUMH KYJIbTYPOJOTHUYECKHN W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENILHONM W MPaKTHUECKOU
JESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUA K IIPOIIECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(GOPMALUIO U
OpUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penieHUs WHTEIIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XuUMHUS»  JAaHHOTO  YPOBHS  W3YYCHHsS OPHUEHTHUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOMUXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAaHHS
¢unocopckux uied, TaKuX Kak: MaTepUalIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOCHHMEM, II03HABAa€MOCTb NPUPOJIHBIX SBICHUA NYTEM OHKCIEPUMEHTa MU
pelieHusT TMPOTUBOPEYMH MEXAy HOBBIMH (akTaMH ¥ TEOPETHUECKUMU
IPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU 3KOJOTHYECKUX Mpodiem, a
Takke MpodieM cOepeKeHusl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS U COIUATHM3AINH
OOyJaromuxcs MPUHATHIE MPOTPAMMON MO XMMHH TOAXOABI K OMPEICICHHIO
CONEp)KaHUSI M TIOCTPOSHHUSI TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HUMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3MyYHBIX BHJIOB JESATENIBHOCTHU: peUIeHHs] NpoOjieM, NOWUCKa, aHalu3a M
00paboTku MH(pOPMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIEIOBATEeNIbCKON NESTENbHOCTH, 3aHUMAIOIIeH BaXKHOE MECTO B MO3HAHUHU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPU ONPEICTICHUN
COJICP)KATEIBHON XapaKTePUCTUKU IIeNiell HM3ydeHHUs TpeAMeTa HarpaBlIeHHUEM
MIEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JESTEIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOU KylbTypbl. C
METOJUYECKOW TOYKH 3PEHUS TaKOW TOIXOJ K OINpENeTICHHIO IeNiel H3ydeHUs
npeaMeTa SIBISICTCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PECHMs TJIABHBIMHU LIETSIMU W3YYCHHUS TMpEaAMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 =11 kJ1.) SABISIOTCS:



e (OpMHUpPOBaHME CUCTEMBl XMMHMUYECKHX 3HAHUM Kak  BaKHeMIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTU JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (OpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS
BEIICCTB U XUMHYECKHX pEaKlud, HEOOXOJUMBIX Ui MPUOOpETEHHUS
YMEHHH OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM 1 MOBCEIHEBHOM KU3HH,

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBbHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e301MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTuMm, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3aJ1ay U3y4CHHS
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
NPAKTUUECKOH KOMIIOHEHTE COJEp)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcoOaMu U
YMEHMSIMU aKTUBHOTO IMOJIyYE€HHUs 3HAHUI U MPUMEHEHMS] UX B peajbHON >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTra «XUMHsS» TOMHHHUPYOIIEe
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS  KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHUBEPCAJbHOE 3HAUYCHHE JUIS Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHaiuu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHHUS OIBITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B I[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BAThH



COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIA IMOMCKA U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHUM JJI TPUHIATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM 1mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YnCcIo 4acoB, OTBEAEHHBIX JIJISl U3YYCHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oOiiero oopazoBanusi, coctapisieT 68 yacoB: B 10 kimacce — 68 yacoB (2
yaca B Hezielo), B 11 kitacce — 68 yaca (2 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUIT dIeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/iesieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuii 3akoH u [lepronnyueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEPUOJUYECKOTO 3aKOHA U [lepnoamyeckoil cucCTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuoaaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3H
(koBaJIeHTHasl HEMOJSIpHAs W TOJSpHAsl, UOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bomopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSHCTBA COCTaBa BEUIECTBA. THIbI KPUCTALIUYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPraHUYECKHWX BEUIECTB,
MPUHAJICKAIUX K Pa3]IMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanmss —XUMHYECKMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMHUECKUX PEaKIIHIX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutryeckas nuccornuanus. CuibHbIe U cladbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHAS, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa XxuMmuueckux snemMeHtoB [l. U.
MenpeneeBay, U3ydyeHHUE MOJEICH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
ONKMCAHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUM HOHHOrO oOMeHa),
MIPOBEICHUE NIPAKTUYECKON paboThl «BiusiHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HMCIIOIb30BAHUEM IOHSATHUS «MACCOBAas
JI0JIS BEILIECTBAY.

Heoprannyeckasi xummusi

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xuMuueckux snemeHToB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHMSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEWIIIMX HEMETAUIOB (TaJore€HOB, CEpbl, a30Ta,
dochopa, yriepoga U KpPEeMHHMs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKALMX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnel. 1lonoxenne meramnoB B llepronnueckoil cucreMe XMMHUYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWIIIMX METAUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
U3Y4YCHUE KOJUIEKINH «MeTauibl M CIUIaBbl», 0O0pa3IOB HEMETAILIOB, pPElICHUE
HKCIIEPUMEHTAJIBHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WiM O00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET PUMECH.



XuMHA U KM3Hb

Posp xumun B 00ecnieYeHHUH HKOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIULUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
IIOJIyYCHUS BaXKHEHIINX BEILIECTB.

UYenoBek B MHpE BEIIECTB M MATEpUAJTIOB. Ba)KHEWINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPaBHJIA HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MaCHOrO MCIOJIb30BaHUS MpPEnapaToB ObITOBON XUMUHU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXOpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwmwed u
HEOpPraHW4YeCKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 MCIIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBbIX TMOHATHH, TaK W MOHATHH, SBISIOMIMXCA
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCupuKaluus, MEepUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHNUE, U3MEPEHUE, SIBIICHHE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUMHULIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKOcHCTeMa, Ouochepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTh, METAJLUTYprusi, MPOU3BOJACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
IPOMBIIIUIEHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCSL TPOTPAaMM CpPEIHEro OOlEero o0pa3oBaHusl (JMYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OOIIEero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTA HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOUIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4MEe MPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM U TpPaBWIAMM  TOBEJEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00yJaroIMXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMUsS»  OTpaxarorT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
OoOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOLUUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 0053aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOPMax H MpPaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENBbHBIX 3a/1ay, BHITOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBECHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCICIYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3AHHBIE C XUMHUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) opMupoOBaHHUS KYJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOTOJIsI, HAPKOTHKOB, KypEHHSI);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAIMPaBICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKU II€JI€CO00Pa3HOr0 OTHOLIEHUSI K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAaHUS JOCTHXKCHUM XUMUU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAIPABJICHHOCTH W BaXHOW pPOJU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAda U DKOJOTMYECKU KOMMOPTHON KHU3HM KAXKIOTO YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJy4daeMble 3HaHUS JUIsl aHAJIM3a M OOBSICHEHHUS SIBJICHUH OKPYXKAIOIEero MUpa H
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus MpodJieM B pealIbHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B pa3lIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusl, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIIuXCs;
COCOOHOCTb oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,



UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()AaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyX AeHUS (MHIYKTUBHbBIE, JCAYKTHUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI IS (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(YOPMAIIMIO PA3IUYHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIMU, HEOOXOAUMOM JJIS BBINIOJHEHUS YYEOHBIX 3amad
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpEe3CHTAIMEel pe3ybTaTOB IMO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX WCCIEAOBAHUM MYyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeSATEIbHOCTh, Ompenessis e€ Ieau W 3a7a4yd, KOHTPOJIMPOBaTH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KJIACC

[IpenMeTHble pe3ysabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XUMUSD OTPAKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[O3HAHUU SIBJIICHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHYCSCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHCIICHUS, XUMUYECKas CBS3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIIMYECKAsT pEIIETKA,
TUIBI ~XMMHUYECKHX  pPEAKUUH, pacTBOp, AJIEKTPOJUTHI,  HEIIEKTPOIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMAIUS, OKHUCIMTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHYECKOE DPABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUS MacChl BEILECTB, 3aKOH COXPAHEHUs U MPEBPAILECHHS YHEPTUU
OpU XMMHYECKUX pEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJMUYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKNE 3HAHU, JISKALUIME B OCHOBE IOHMMAaHUS NPUYUHHOCTH M
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXXHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

C(OPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS NPHU
ONMHMCAHUH HEOPTAHUUYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpMyd BELIECTB M  YPAaBHEHHM XMMHUYECKHUX  pEaKIuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJAEITBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, YIJIEKUCIbI ra3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUH OMPEAENIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBSA3M (KOBaJECHTHAs, MOHHAs, METAJUNINYECKAasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHECHUM,

c(OpPMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KJaccCy/TpyIie
COEJIMHEHUN (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);



Cc(pOPMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [l
U. MenneneeBa u 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuuecknx aiemeHtoB JI. V. MenpeneeBa, UCHONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB 1. .
Meneneena;

C(OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (ONUCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BEIUECTB  PA3JIUYHBIX  KJACCOB,
MIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pPa3IMYHBIM IMpHU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3BMEHEHUIO CTENEHENW OKMCIEHHUS 3JIEMEHTOB, 00paTUMOCTH
peakliy, yYaCTUIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJSATh YPaBHEHHUS PEaKUUW pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ITU PEAKLMU UAYT 10 KOHIIA,

c()OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBATh CYIIHOCTh  OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEaKIHi;

c(OpPMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
peaxkuy OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeicTBus (npuniumn Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IPOLECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUANAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
IpU XMMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MAacce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU



BEILECTB, TEIJIOBOro 3¢ (dexkra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTopHBIM O0OpYIOBaHUEM, a TaKXKe MpaBuia OOpaIIeHHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
AKCIIEPUMEHT (pa3jIoKEHUE IMEPOKCUIAa BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaklvy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHHOHBI, HA KaTUOH aAMMOHMSI, PELIECHUE SKCIIEPUMEHTAIBHBIX 3a1a4 I10
TeMaMm «Metaiey u «Hemeramib»y) B COOTBETCTBHM C MpPaBHIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAIEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OpPEJCTaBISITh pPE3YyJbTaTbl XUMHUYECKOI'O 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOLIUX DPEAKIHUI U (OpPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJia  DKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B LEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt Tokazarens I[IJIK, mosicHAT, Ha mnpuMepax CHnocoObl YMEHBIIICHUS U
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUIS  CJIETIBIX M CJIA0OBUIAAIIMX OOYYaIOUIUMXCsS: YMEHHE HCIOIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitnst s 3amvucu XUMHYECKHUX

bopmyiL.



Temamuueckoe njiaanupoeanue

NoNo Makcum N3 Hux
mn | HanmeHoBaHWE TeMbI | anbHas Teopetu- | IIpaktu | Kontpo- | Camocto
HAarpy3ka | 4YecKOoe | -UecKHe | JIbHBIC STEIb-
qac. oOyueHue | paboTel | pabOTHI HbIE
q q. q paboThI
q

1 |Tema 1. CtpoeHnue 8 7 - 1 1
aroma u
[Teprnoanueckuit
3akoH JI.H.
MeneneeBa

2 | Tema 2. CtpoeHue 19 17 - 1 1
BEILIECTBA

3 | Tema 3. 17 14 1 1 1
XUMHUYECKHUE
peakuuu

4 | Tema 4. BemectBa 20 17 1 1 1
Y UX CBOMCTBA

5 |Tema 5. Xumus u 4 4 - - -
COBPECMCHHOC
0011eCTBO
Hrtoro 68 58 2 4 4




IHOYPOYHOE IINTAHUPOBAHHME

Neri/ | HaumeHnoBanwue paszgenos u | Konnge OKcIiepUMeHTaNbHAs Hara
I TEM CTBO 4acTh (IEMOHCTPALIUH, IIpOBEACHUSA
9acoB peenye 3ay1a4) 3aHATHS
[Inanupy | Pakruue
emasi cKast
Tema 1. Crpoenne aroma
1 u [lepuoanyeckuii 3aKoH 8
JI.LA. MenaeneeBa
1.1 | ATom — cioXHas yacTuua 1
1.2 | CocTostHuE 3JIEKTPOHOB B 1
aToMe
1.3 | DnexTpoHHBIE 1
KOH(HUTypaIuu aTOMOB
XUMHUYECKUX HJIEMEHTOB
1.4 | BaneHTHbIE BO3MOXHOCTH 1
XUMHUYECKUX HJIEMEHTOB.
1.5 | Ileproanyecku 3aKOH U 1
[Iepnonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
J.. MeHneneeBa B cBeTE
YUEHHsI O CTPOCHHUH aTOMa.
1.6 | Ilepuoanuecku 3aKOH U 1
[lepuonnueckas cucrema
XUMHUYECKUX DJIEMEHTOB
J.1. MeHaeneeBa B CBETE
YYEHHS O CTPOCHUU aTOMa.
1.7 | O0OoO1IeHne 3HaHUH 10 TEME, 1
MTOATOTOBKA K KOHTPOJIBHOU
pa0ore.
1.8 | KonrpoJusHas padora Nel 1
o Teme «CTpoeHue
BellecTBa u [lepuonnueckuit
3akoH .M. MeneneeBa»
2
Tema 2. Ctpoenne 19
BeIIeCTBA.
2.1 | Nonnas xumMu4eckas CBs3b 1 HA.1. Monenu
KPUCTAJUTMYECKOU
PELIETKH XJIOpUaa
HaTpusl.
J1.2 OGpa3ipl MUHEPAJIOB
C UOHHOM
KPUCTAJUTMYECKOU
PEIETKON KaJIbIIUTA U
TaJnTa
2.2 | KoBasieHTHast XuMH4ecKast 1 J.1. Moaenu aTOMHBIX U

CBs3b

MOJICKYJISIPHBIX
KPHUCTAJUIMYECKUX
pPEMETOK.




2.3 | MeTtaiutnueckast XUMUYECKAS 1 d.Monenu
CBSI3b METaJUTMYECKUX
KPUCTAJUTUYECKUX
pEMIETOK
2.4 | BogopoaHass Xxumu4eckas 1 A. Mopgenb MOJIEKYIIb
CBSI3b JJHK
2.5 | [Tomumepsl, cIOCOOBI 1 J. O3nakomieHue ¢
MOJIYYEHUS], CTPOCHUE KOJUICKIIMEH MOJIMMEPOB
2.6 | [ImacTMacchl 1 BOJIOKHA, UX 1
CTpPOCHHUE A. OsnHakomiieHHE ¢
KOJUICKIIMEH TJIacTMacc
Y BOJIOKOH.
JI.O. Os3HakomjeHue ¢
KOJUJIEKIMEW TOJMMEPOB:
IJJACTMAcC M BOJIOKOH, M
WU3JICJIUM U3 HUX
2.7 | T'azo00pa3Hoe cocTosiHUE 1
BEIIIECTBA.
2.8 | Monsipublil 06bE€M ra3oB 1
2.9 | XKunkoe cocTosiHME BEIIECTBA 1 JI.O. XKéctkocTh BOJIBI.
YcrpaneHue KECTKOCTH
BOJIBI.
JI.O. O3HakoMIIeHHE C
MUHEPAITLHBIMHA BOJAMH.
2.10 | TBépuoe cocrosiHMe 1 JI.O. Onucanue CBOWMCTB
BEILIECTBA HEKOTOPBIX BEIIECTB Ha
OCHOBE TUTIA
KPUCTAIITUYECKIX
peLETOK
2.11 | JlucriepcHble CUCTEMBI 1 JI.O. O3HakoMIiIeHHE C
JIUCTIEPCHBIMU
CHUCTEMaMHU
2.12 | Cocras BemectBa. CmecH. 1
2.13 | Tlonsarue « nons» u eé 1
Pa3HOBHUIHOCTH.
2.14 | MaccoBas 10715 3JIeMeHTa 1
2.15 | MaccoBas u 00BEMHas 0JIs 1
BEIIECTBA.
2.16 | Jlons BBIXOJA IPOIYKTA 1
pEeaKIH OT TEOPETUYECKU
BO3MOYKHOTO.
2.17 | Pemenue 3amay 1mo reMe 1
«CocTaB BelIECTBA U CMECH»
2.18 | O60061IeHNE IO TEME 1
«CTpO€eHHE BeleCcTBay
2.19 | KonrpoJasHas padota Ne 2 1
o teme «CTpoeHue
BemectBay (ITpomexxyrounas
aTTeCTaIus)
3 | Tema 3. Xumuueckue 17

peaKuum.




3.1 | Kimaccudukamnmsi XuMUIeCKIX JI.O. Peakiuu
peaxkuuii B OpraHuyeckoi u 3aMelIeHUs MeIn
HEOPTraHNYECKOW XMMUHU. JKENe30M B PacTBOpeE

MEIHOI0 Kynopoca

3.2 | Knaccudukamms XuMHYECKIX JI.O. Peaxuun, nayume c
peakuuii B OpraHuyeckon u o0pa3oBaHHEM OCajiKa,
HEOPTraHNYECKOW XMMUHU. rasa, BOJIbI

3.3 | CKOpOCTh XUMUYECKUX JI.O. [Tonyyenue
peakuuil. Kartanus KHCJIOPOJIa PA3JI0KEHUEM

MEePOKCHJIAa BOJIOPOAA.

3.4 | 3aBUCUMOCTb CKOPOCTH JI.O. Ilonyuyenue
peaKkuuu oT KOHIEHTPAIUH, BOJIOpOJA
TeMIIepaTypbl, TPUPOIBI B3aMMOJICHCTBHEM
pearupyonux BemecTs. KHCIIOTHI C IIMHKOM.

3.5. | IIpome:xkyTOUHBIH
KOHTPOJIb

3.6 | OOparuMbie XUMUYECKUE
peakiuu. XUMHUYECKOEe
paBHOBeCHE.

3.7 | Bousnue naBieHwus,

KOHIICHTPALIUH, TEMIIEPaTypPbl
Ha XUMUYECKOE PaBHOBECHE

3.8 | DnekTposMTHYEeCKas .1. 3aBHCHMOCTH

mucconnanus (D). CTETIEHU JIUCCOLUAINN
YKCYCHOM KHCIJIOTBI OT
pa3baBieHHUS.

3.9 | 'mpponus.

3.10 | I'maponus. JI.O. Paznuunble cayyan

THJIPOJIN3A COJICH.

3.11 | OkucnurensHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.12 | OkucnuTensHo-
BOCCTAHOBUTEJIbHBIE PEAKIINU

3.13 | DiekTponus

3.14 | DnekTponu3

3.15 | IlpakTuyeckasi padora Nel IIpakTHyeckas padora
Pewmenue Nel
AKCIIEPUMEHTAIBHBIX 337a4
1o TeMe «XHUMHu4ecKas
peaKIms

3.16 | [ToBTOpenue u oboOIIeHNE

U3y4EHHOTO MaTepHaa.




3.17 | KontpoJsbHas padora Ne3 1
o TeMe «XUMHYIECKHIE
peaKIm
4 | Tema 4. BemecrBa u ux 20
CBOMCTBA
4.1 | Merasl. 1 JI.O. O3HaKOMJICHHE C
o0OpasiamMu MeTaioB
4.2 | XuMHUYECKHE CBOMCTBA 1 JI.O. B3aumoneiictBue
METaJIJIOB KHUCJIOT C METaJlJIaMHU
4.3 | Koppo3usi MeTasuios. 1
4.4 | Obuue crocoObl MOTYICHUS 1 . 1. Komnekuus
METAJIJIOB. «MuHepasbl U TOPHBIE
TIOPOJIBI».
J.2. [TonyueHue xene3a
B3aMOJCHCTBHEM
AJTIOMUHUS C OKCUIOM
xkenesa (3).
4.5 | O6mue crocoObl MoTy4yeHus 1
METaJIJIOB.
4.6 | Hemeraminl 1 JI.O. O3HaKOMJICHHE C
o0pasiamMu HEMETaJIOB
4.7 | XuMHYECKHE CBOMCTBA 1
HEMETAJIJIOB
4.8 | Kucnotsl 1 JI.O. O3HaKoMJICHHE C
o0Opasiamu KJ1accoB
BEIICCTB
4.9 | Kucnorsl 1 JI.O. CpaBHeHMe
CBOMCTB CEPHOU U
YKCYCHOM KHUCIIOT

4.10 | OcHoBanus. 1 JI.O. BzaumoneiicTBue
THJIPOKCH/Ia HATPUS C
COJISIMU.

4.11 | OcHoBaHus 1 JI.O. Ilony4yenue n
pasnokKeHHe TUIPOKCUIA
meu (I1)

412 | Comu 1

4.13 | Commn

4.14 | IlpomexyTouHas 1

aTTecTranus
4.15 | 'eneTnueckas CBSI3b. 1
['enernueckuii psag Metajuia
4.16 | I'enetnueckuii psia 1
HeMeTaa
4.17 | OcoOEHHOCTH TEHETUYECKOTO 1 JI.O. I'eneTnueckas
psaa B OpraHu9IeCKOW XUMHH CBSI3b M@Ky KJIacCaMH
HEOPraHUYECKUX U
OpPTaHWYECKHUX BEIICCTB
4.18 | Ilpaktuueckas padota Ne2 1 IIpakTnyeckas padora

«Perenune
SKCIEPUMEHTAIIbHBIX 337124

Ne2




no TeMe «BemecTBa 1 nx
CBOICTBa»

4.19

O06o061ieHue U
cHCTeMaTH3anus 3HaHuH 110
TeMe «BeriecTBa 1 uxX
CBOMCTBa»

4.20

KonTtpouabnas pa6ora Ned
o TeMe «BeecTBa 1 ux
cBoiicTBa» (Mtorosas
KOHTpOJIbHAs paboTa)

Tema 5. Xumusa n
COBpPeMEeHHOE 00111eCTBO

5.1

XuMHUeCcKasi TEXHOJIOTHS.
[Ipon3BoaCTBO aMMuaKa u
MeTaHoJIa

5.2

XHUMHYECKasi TPAMOTHOCTh
KaK KOMIIOHEHT 00111ei
KYJIbTYpBI YEJIOBEKA

5.3

Pemenue 3agau u
yOpaKHEHUN

5.4

IToBTOpEeHune




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInoOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

O.C. I'abpuensH "HacronbHas kaura yuurtens xumun 10-11 xkmacc”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



