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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmmu mnpenonaBaHus
yueOHOro mpeamera «XuMHs» B 0Opa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIAEICHUIO
oO1elt ctpareruu oOy4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4arOUUXCsl CpeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpXKaHUs, PE3yJbTaTOB OOydYeHHWs H TPEeOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTallOM pealu3aiud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIIHX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo OOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4eJi0BeKa, a TaKKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 W TPUPOTHOW cpeae. Peammsyercss xummueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpOBHE CPEIHEro O0IIero oopa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHSA», COJEpPKAHHE M TOCTPOCHHE KOTOPOro OIPENEIECHbl B
nporpaMme Mo XMMHHM C YYETOM CHEHM(PUKH HAYKHM XUMHHM, €€ 3HAYEHUS B
MO3HAHUU TPUPOJIbI U B MaTE€pUAIbHOU >KM3HU OOIIECTBA, a TakXKe C y4ETOM
o0mux T1eNeld W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeHero obmero oopa3oBanus B Poccutickoni @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyr poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpHAIbHON KYJbTYPHI.
Ona BHOCHUT CBOUW BKJIaJl B (DOPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IJaHHUE€ LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOUIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O00JACTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHITHOTO
TpyJa W KU3HU KaKI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pEILICHUE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMH LENSMA W TNPUHIMIIAMH CPEIHETr0 OOIIEero
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHX
OpPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IPOJOJIKEHUS
o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndmIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWWA MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHNE JaHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0ecnedyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO0 MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUS» CPOpPMHpPOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXOJa K H3Y4YEHHIO Yy4eOHOro wmartepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpPEEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHUHM BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX
OpeICTaBICHUH O CTpoeHMu BemecTB. CBeAeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHnyecKou XUMHM IIOJIY4YalOT DPa3BUTHE
chOopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUUECKON PEAKIIUH.

ITon HOBBIM yrJOM 3peHuss B IHpeaMmeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (DAKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias v HeopraHuyeckas
XUMHSD» OOy4YaroIUMcs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3ULMM,



riy0ke TOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aromIeit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBAaX U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMPOTEeKaHusi JomoiHsercss B Kypcax 10 m 11 kmaccos
AJIEMEHTAaMHU COJACpXKaHHUs, WMEIOIUMHU KYJIbTYPOJOTUYECKUN M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEILHOM W MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKHUX MPUTIOKEHUH XMMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(MOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEeIIEeHUS HWHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIEI0BATENbCKUX 3a7a4.B 11enom conepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
¢unocockux uaed, TakMX Kak: MaTepUalbHOE €IMHCTBO HEOPTraHHMYECKOro M
OpTraHUYEeCKOTO0 MHupa, OOYCJIOBJICEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh TMPUPOJHBIX SBICHUM MYTEM SKCHEPUMEHTA U
pellieHusi MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMH U  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke MpoOJeM cOepexeHus: YHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUIA U MaTepUasOB.

B nmuane pemenus 3anady  BOCHMTAaHUS, pPa3BUTHA U COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHUIO
CONlEp)KaHUsA M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4e€OHBIX JEHCTBUN, HUMEIIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHajau3a M
00paboTku nH(popMannu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJIEeNOBATEeIbCKON NEATENbHOCTH, 3aHMMAIOUIEH Ba)XHOE€ MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 0011ero 00pa3oBaHusl, MPU ONPEAEIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU IeJed HU3yYeHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO MNpU3HAETCs (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOMYECKOW TOYKH 3PEHUs TAKOM MOJAXOJ K OIpEACNICHUIO Ielied H3y4YeHUs
npeaMeTa sIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJAaBHBIMHM LIETSIMU W3YYECHHS MpEaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SBHIAIOTCSA:

e (opmupoBaHuMe cHUCTEMbl XUMHUYECKMX 3HAHMW Kak  BaKHeWIIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOM
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAILHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M MOHHMMAHHME CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOAUMBIX [UIsi TpPUOOpeTeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJEHUEM  MpPaBHI
0e30macHOr0 OOpAIIeHUs C BEIIECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA LIeJiel U 3a/1ad U3y4eHUs
npeaMeTa B IporpamMme 1o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooimiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCs  MPEAroYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAJCIOIErO He
HA0OpOM 3HaHWW, a (YHKIMOHAIHHOW TIPaMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHWUN W MPUMEHEHUS WX B PEaIbHOU KU3HU
JUTS PEIICHUs] MPAKTHUECKUX 3aad.

B cB3u ¢ 3TUM npu U3yyeHUH TMpeaMera «XUMHUS» JOMUHUPYIOIEe
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIENIU U 33]1a4M, KaK:

amanranusi 00yJaromMxcs K YCJIOBUSAM TWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIINI), UMEIOUIMX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IUYHbIX BUIOB
NEeATEIbHOCTH: pElIeHHs] MpobJieM, MOoUcKa, aHajau3a U 00padoTKu MHGOpMaIH,
HEOOXOAUMBIX [JIs MPUOOPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B T[IO3HAHMM XHWMHHM, a TaKXke i1 OUEHKHM C TMO3ULHUN
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOIAHYIO CPENY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHocoOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a yuyeOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMUIECKOTO COIePIKAHNUS;

(dbopMupOBaHKE U PA3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMUH, €€ BAXKHOM POJM B PEUICHUM TJI00ANbHBIX MpoOsieM
paIMOHAIBHOTO MPUPOJONOIB30BaHNUS, TIOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0OPOBBIO, a TAaKKe MPHOOPETEHHUsS OIbITa
WCTIOJIB30BAaHUSl TIOJNYYCHHBIX 3HAHWUU Ui MPHHATUS TPAMOTHBIX DEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMU SIBIICHHSIMH.

B yueOnom mnane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOIHT B COCTaB MpeAMETHOH oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1ee YrcIo 4acoB, OTBEIEHHBIX JJI1 U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 ximacce — 34 gaca (1
yac B HeJzento), B 11 kimacce — 34 yaca (1 gac B Hefieno).



COJEPKXAHUE OBYUYEHUA

11 KITACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XHAMHYECKUI 3neMeHT. AToMm. Sapo aroma, H30TOMNBI. OJIEKTPOHHAs
o0oJiouKka. DHEpPreTHyecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTU pacHpeesIeHUsl JIEKTPOHOB 0 OpOUTAISIM B aTromax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHAS! KOHPUTypalrs aTOMOB.

[lepnonnuecknii 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHUX JJIEMEHTOB
JI. U. MenaeneeBa. CBsi3b MepuOAHYECKOro 3aKoHa U Ileprnonnyeckoil cuctemsl
xuMuueckux aneMeHToB /Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMMYECKMX DJIEMEHTOB U
o0Opa3yeMblX MMM MPOCTBIX M CJOXKHBIX BEUIECTB MO IpynnamM M MEpUOJAM.
3Ha4YEHHE NMEPUOJANYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJICHTHasl HEMOJIIpHAsl W IOJIApHAs, MOHHAas, MeTajuindeckas). MexaHu3mbl
o0pa30oBaHUsI KOBAJIEHTHOW XHUMHUYECKOM CBsA3M (OOMEHHBIH M JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BasleHTHOCTB. DNEKTpOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecrBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOIO  CTPOECHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEILIETKHU.

[lonatne 0 nucnepcHsIXx cucremax. VICTMHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10151 BELIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTHyeckas CBsA3b HEOPIaHMYECKHX BEILECTB,
IPUHALICKANIMX K PA3JIMYHBIM KJaccaM.

Xumudeckass  peaknus. Knmaccudpukamuss  XUMHUYECKHX — PEaKIuid B
HEOPraHWYEeCKOM M OPraHWYecKOW XMMHH. 3aKOH COXPAaHEHHsS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUN ITPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuUMHYECKoe paBHOBecue. @DakTOpbl, BIMAIOIME HA COCTOSHHE
XuMHu4ueckoro paBHosecus. [Ipunnnn JlelllaTense.

Dnextposmtryeckas aucconuanus. CunbHbIe U citadbie dnekTponuTthl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHUCJIAsl, HEUTPAJIbHASL, IEI0YHAas.



OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKITUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX MPEBpALCHUN:
neMmoHcTpanums Tadmmn «[leproanueckas cuctema XuMUIecknx 3yeMenToB J[. 1.
MenneneeBa», M3ydeHHUE MOJICNICH KPUCTAUIMYECKUX PEIIETOK, HAONIOJCHUE U
ONMCAHNUE JEMOHCTPAIMOHHBIX 1 JJAOOPATOPHBIX OIBITOB (Pa3yIOKEHHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBIO YHHUBEPCAJIbHOTO HWHAMKATOPA, pPEAKIHUH HOHHOTO OOMEHa),
MIPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3IuuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKOUN peaKium.

Pacuétnrlie 3agaun.

Pacuérel 1O ypaBHEHUMAM XUMHYECKMX pEaKUUd, B TOM  YHCIE
TEPMOXHUMHUYECKAE PACUETHI, PACUEThl C KCIOJIB30BAHUEM IIOHSITUA «MacCcOBas
JIOJISI BEILIECTBAY.

Heoprannuyeckass xumus

Hemeramer.  Ilonmoxxenne HemertamioB B llepuoamueckont  cucreme
xumudeckux snemeHtoB [[. M. MenzaeneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriaepoaa).

XHUMUYECKHE CBOMCTBA Ba)KHEWINIMX HEMETAJUIOB (TajOreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS) W WX  COCOWHEHUN  (OKCHIIOB,
KHUCJIOPOACOIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IpyuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Mertaiuibl. [lomoxenue mertauioB B Ileproanyeckor cUCTEME XUMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIUiaBel METaJUIOB.
DNEeKTPOXUMHUYECKHUI Pl HAIPSHKEHUI METAILIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWINMX METAUIOB (HATPHM, Kaliui, KaJbIUH,
MarHui, a;lfOMUHUN, IIUHK, XPOM, KEJI€30, MeJIb) U UX COCAMHEHUH.

OOmue cnocoObl mofydyeHus: MeTaioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W MX MPEBpAlCHUN:
W3YYEHHUE KOJUICKIIMU «MeTaibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, pelIeHHe
AKCTIIEPUMEHTAJIbHBIX 3a/7a4, HaOIIOJIeHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA AJTIOMHUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA KATUOHBI METAJUIOB).

Pacuétnrlie 3agaun.

PacuéTel mMacchl BemiecTBa WM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,



pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OHO
Y3 BEILIECTB UMEET MPUMECH.

XHuMuA M KU3Hb

Ponp xumum B 00eCreUeHUH SKOJOTMYECKOM, DHEPreTUUYECKOW M MHUIIEBON
0€30MacHOCTH, Pa3BUTUM MeAUIUHBL. [IOHSATHE O HAay4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnernss 00 OOMMX HAyYHBIX MPUHIUIIAX  MPOMBIIIJICHHOTO
MOJy4YE€HHUS BAXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUATIOB: BAKHEHUIINUE CTPOUTEIHHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl s JJNEKTPOHUKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
yInoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpPaBWIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO MCIOJIb30BaHUs MpenapaToB OBLITOBON XUMHUHU
B IIOBCEJIHEBHOM JKU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXINpeAMETHBIX CBSi3ed NpU  HM3yYeHUH OOIIed W
HEOpraHu4ecko XxuMuu B 11 Kacce oCylecTBISIETCS YEPE3 UCIOJIb30BAHUE KaK
OOIIMX €eCTeCTBEHHO-HAYYHBIX TOHATHUM, TaK W TIOHSATUM, SBJISIIOLIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAY4YHBIC TMOHSTHUS: HAy4YHBINH (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kilaccuukaius, IMepUOJUIHOCTh, HAOJIOJCHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNE, SIBJICHUE.

dusuka: MaTepus, SHEPTUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPTE€TUYECKUN YPOBEHD, BEMIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSITHHE BEIIECTBA, (PM3NUYECKHE BEITUYHHBI U CIMHHIIBI MX
M3MEpPEHUSI, CKOPOCTb.

buonorusi:  kjeTka, oOpraHu3M, SKOCHUCTeMa, Owuocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OpPraHU3MeE.

['eorpadusi: MuHEpabI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHL.

TexHomorusi: XuMH4ecKasi MPOMBIIUIEHHOCTh, METAJUTyprus, MPOU3BOJICTBO
CTPOUTEINIBHBIX MAaTEePUAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIEBAS
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MpenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarIMMHUCI TPOTpaMM CcpeaHero oOmiero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HaydHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIEero
o0pa30BaHUs SBJISETCA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKONW TPAKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HaJIM4KMe MOTUBALIMU K O0YyUEHHUIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTA HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaaAULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€JIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEIM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeamMeTa «XUMHUsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBLHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMH POCCHICKOTO Tpa)KAaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W TPaBWIAMH  TOBEIEHUS, CIHOCOOCTBYIOIIUMH  TIpOIEccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIMIHOCTU
00yJaroImuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JAESITEIBHOCTH
00ydJaronmxcs 1Mo peajm3auu IPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBbHOCTH TpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKHM CBOMX TOBApHUIIEH C
NO3UIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMo/iIeHUsT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI HWHAMBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUIUX 3IOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NEATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIMPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOdEecCuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaylied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1I€JIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPABJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBHJIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUHU I100AIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXXJIOTro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAHUsA CYIIHOCTH METOOB
MO3HAHMS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEro MUpa U
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEeJbl0 MOJYy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHust npo6yieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

UHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TPyJAa B pa3inyHbIX cdepax mpodhecCHnoHaTIbHOMN
JESITENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeHETo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHPOBAHUS  MHUPOBO33PCHUS  OOYYArOIIUXCS
MEKTUCIMIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPaXKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHCHU(PUKY METOIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, DHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbI (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICIOBaHUE, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaromnme dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTHU M COI[MAIBHON KOMIETEHLUN 00y4Yaroluxcs;
CIIOCOOHOCTh oOyJaromuxcs MCIIOJIb30BATh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMo3HaBaTeJIbHbIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATB;

ONpENEATh LN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUH;

BBEIOMpPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKANMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBATh IPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKACHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — MpU PElICHWH Y4eOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3aJ1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISIBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUM.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

dbopMyaMpoBaTh LU U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKAa3bIBAEMbBIX CYXICHHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpoiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJISITh 0OOCHOBAaHHBIM OTYET O MPOJIEITAHHOM padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B MTO3HAHUSL.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETA), aHAMU3UpOBaTh WH(POPMAIIMIO PA3THYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTD;



GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM $A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XMMHMUYECKON HMHpOpMaLMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYDY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJ1ajeHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ Juajora u/uiu
JIUCKYCCUM,  BBICKAa3bIBaTh  HJE€H, (OPMYyIHPOBATh CBOU  MPEAJIOKEHHUS
OTHOCHTEJIbHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYNIaTh C MPE3CHTAllMell PEe3yJlbTAaTOB IMO3HABATEIbHOU 1E€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPU BBIOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl M0 HCCIIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOTro MpoeKkTa U (OpMyIHpPOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraeMblii aJropuT™M ACUCTBHA mpu
BBIMIOJJTHEHMM Y4E€OHBIX M HCCIEJOBATENbCKUX 3ajady, BblOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
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[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmass U HeopraHu4eckas
XUMUSD) OTPaKAIOT:



c(hOPpMUPOBAHHOCTh  TPEJCTABICHUNA: O XUMHYECKOM  COCTaBJISIONMIEH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpA, POJM XHMUUW B TIO3HAHUU SIBJICHUU
npupoasl, B (OPMUPOBAHWUU MBINUICHWS] W  KyJbTYPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIIle MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
ANIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBS3b
(KOBaJICHTHAs, MOHHASA, METAJUIMYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TANBl XUMHUYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklud, XUMHYECKOE PaBHOBECHE);T€OPUU U 3aKOHBI (Teopus
AIEKTPOJIMTUYECKON IHUcconManuu, nepuoanyeckur 3akoH J[. M. Menneneesa,
3aKOH COXPAaHEHHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN SI3bIK XUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (PAKTOJOTUYECKHUE CBEJIEHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U O€30MacCHOM UCIOJIb30BAaHUU BOXKHEUIIINX HEOPTAHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBIABIIATH XapaKTEpPHbIE MPHU3HAKU MOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCHOJb30BAaTh COOTBETCTBYIOLIME IOHATHS MPU
ONMCAaHUH HEOPTAaHWYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIH30BaTh XUMHUYECKYI0 CUMBOJHKY JIJIS
cocTaBieHus (HOpPMyNT BEMIECTB MW  ypaBHCHUH XUMHUYECKUX  PEAKIIUM,
cucteMatuyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTaHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETAILIEHAS] U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUN OMPEEISITh BAJICHTHOCTh U CTETICHh OKUCJICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTaBa, BUJ XMUMUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAsA, METaJUIMYecKasi, BOAOPOIHAs) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJEKYJsSpHasi,
MOHHAsl, METAJJIMYECKAs1), XapaKTep Cpe/ibl B BOAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHM;

c(hOpMUPOBAHHOCTH YMEHHUI YCTaHAaBJINBATh MIPUHAJIEAKHOCTh
HEOPTraHWYECKUX BEHIECTB MO HUX COCTaBY K OINpEACIIEHHOMY Kiaccy/TpyIie
COEIMHEHUM (MPOCThIE BELIECTBA — METAJUIBl U HEMETAJIbI, OKCUIbI, OCHOBAHU,
KHUCIIOTBI, aM()OTEpPHBIC TUAPOKCHIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICI TIEPUOAUIECKOTO 3aKoHa /.
U. MenneneeBa u IeMOHCTPUPOBATH €TO CUCTEMATU3UPYIONTYI0, O0BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMsl
xumudeckux 3meMmentoB J[. M. MennmeneeBa, ucnosib3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHEHHI
10 IIEpUoIaM | rpymmaM lleppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XMMHUYECKUE CBOWMCTBA HEOPraHWYECKHX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUUYECKUE PEAKIIMH TI0
pa3IMYHBIM TpU3HAKaM (YUCITYy U COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 00OpaTMMOCTH
peaKIMK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMN pa3InyHBIX
THUIIOB, TTOJHBIE M COKPAIIEHHBIC YPABHEHUS PEAKIN HOHHOTO 0OMEHA, yUUTHIBAS
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUHA UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHH PpaCKpbIBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMIA MOCPECTBOM COCTaBJIEHUS 3JIEKTPOHHOrO OaslaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMUYECKON
pEeaKIuu OT PA3IMIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuuin Jlelllatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH TPEACTABICHUN 00 OOIMWX HAYYHBIX TPHUHIMIAX H
HKOJIOTMYECKUX MPOoOIeMax XMMHUYECKOTr0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HUCIOJb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XMMHUYECKUX PEAKIUSIX, MAacChl BEIIECTBA WK 00bEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WJIN O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU



BEIIECTB, TEMJIOBOro 3¢ (deKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHS] MacChl
BEILIECTB, IPEBPALCHUS U COXPAHEHUS DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBMia MOJb30BAaHUS XUMUYECKON
NOCYJIOM M J1abopaTOpHBIM OOOPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBIIIOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUIAHUPOBATh M BBINOJHATH XHUMHUYECKHUN
IKCIIEPUMEHT (pa3jo’KEeHUEe MEePOKCHUIA BOAOPOAA B NMPUCYTCTBUM KaTalaW3aTopa,
ONPENEIICHUE CPEAbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBLHOTO
WHIUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE SKCHEPUMEHTAIBHBIX 3a1a4 0
TeMaMm «Metaiey u «Hemeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MU OOpAIllEHHUU C BEUIECTBAMU M JIA0OPATOPHBIM 000PYAOBAHUEM,
OPEICTaBIsATh pPE3yJabTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX pPEAKIUil U (OPMYyIUPOBATH BHIBOJBI HAa OCHOBE
ITUX PE3YNbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uH(pOpMAIMIO, TMOJy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
KOMMYHUKaIK, IHTepHET U ApyTHX);

chOpMUPOBAHHOCTh ~ yYMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHaATe Ha mpumepax CcrmocoObl YMEHBUICHHUS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEIIOBEKA;

JUisi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAaHMS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUIS CIIETBIX M CHAa0OBUAAIIMX OOYyYaloOlUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucn XMMHYECKUX

bopmyL.
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KosanyecTBouyacon DJIeKTPOHHbIE
Ne HaumeHoBaHMepas3aeioB U (mudpoBbie)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnuecknepadorsl P
o0pa3oBaTejibHbIEPeCyPChI
Pa3zgen 1.TeopeTnyeckneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
bubnunorexa [IOK
1.1 Ilepuoanueckas cucrema 3
https://myschool.edu.ru/
XAUMHUYECKUX djieMeHToB /1. .
Menneneena
12 CrtpoeHueBeniecTna. 4 bu6muoreka [IOK
' MHoroo0Opa3ueBeniecTs https://myschool.edu.ru/
but6mmoreka [IOK
1.3 X 6 1 1
HMITHCCRACpCartind https://myschool.edu.ru/
bubnunorexa [IOK
4 13
roronopaseiy https://myschool.edu.ru/
Pa3nen 2.Heoprannyeckasixumusi
but6mmoreka [IOK
21 Meraner 6 ! https://myschool.edu.ru/
but6mmoreka [IOK
2.2 Hewmeranst ? ! ! https://myschool.edu.ru/
CBsI3p HEOPraHUYECKUX U bu6nuorexa [IOK
2.3 2
OPraHUYECKUX BEILIECTB https://myschool.edu.ru/
but6mmoreka [IOK
Hroronopasneny 17 https://myschool.edu.ru/
Pa3zgen 3.XuMus ¥ :XKU3HL
3.1 XuMusl ¥ 5KU3Hb 4 bubmuorexa [{OK




https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET
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