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INOSICHUTEJIBHAS 3AITMCKA

IlporpaMmMa 10 XHMMMM Ha YPOBHE CpeAHEro OOIIEro O0GpPa3OBAHUS
paspaborana Ha ocHoBe DenepanbHoro 3akona or 29.12.2012 Ne 273-®3 «06
obpasoBanuu B Poccuiickoit ®eneparmmy, TpeGOBaHHM K pe3yibTaTaM OCBOECHHS
(emepanbHOK 06pa3OBATENBHON IIPOrPaMMbl CpEeIHEro OOIIEro o6pa3oBaHs
(®OIT  COO), npeacraBneHHBIX B  DemepalbHOM  roCyJapCTBEHHOM
obpazosarensHoM cTaHgapTe COO, ¢ yuérom KoHuenuuu npenogasasus yae6HOro
npeamera «XuMus» B 06pa3oBaTeNbHEIX OpraHu3anusx Poccumiickoit ®eneparmy,
peanu3yroIX OCHOBHBIE 00pa3oBaTeNlbHbIe TPOrPaMMEI, H OCHOBHEIX IIOJIOKEHMUM
«Crtparernu pa3sBuTHs Bocnutanus B Poccuiickoit @enepanyu Ha nepuox m0 2025
roga» (Pacnopsbxenue IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBy moaxonoB K pa3paboTke MPOrpaMMBI MO XHMHH, K OIPEIEIEHHUIO
o01mie¥ cTpaTeru o6ydeHHs, BOCIUTAHUS U Pa3BUTHS O0YYAIOIIUXCS CPENCTBAMU
ydebHoro npeameta «Xumus» st 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
KoHuenrtyanbHele nojoxenus ®I'OC COO o B3auMo0OyCIIOBIEHHOCTH IIeJEi,
COIepKaHUs, pe3ylbTaTOB OOYy4YeHHS M TpeOOBaHMN K YPOBHIO IOATOTOBKHU
BBIILyCKHUKOB.

XUMUYECKOe obpazoBaHue, [I0JIy9aeMoe BBIITYCKHUKaMHU
o0mieobpa3oBaTeIbHOM OpraHU3allUU, SBISETCS HEOTHEMJIEMOM YacThI0 UX
obpazoBaHHOCTH. (OHO CIYXHT 3aBeplIAlOIMM 3TallOM peajlu3alud Ha
COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEIOCTHOM CHUCTeMe XHMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcs
TIO3HAHUS 3aKOHOB MPHPOJBI, HOPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyIbTypbl
YeNloBeKa, a TAKXKe SKOJIOrMYecKr 0O0CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[I0POBBIO
U MpUPOIHO# cpene. Peamusyercs xuMmmdeckoe oOpa3oBaHHe OOydaroIUXcs Ha
YPOBHE CpeIHETO 00IIero 00pa3oBaHus CpecTBaMH yueOHOro npeaMeTa « XUMHUs»,
coliep)kaHue W TOCTPOEHHE KOTOPOIO OINpENeNeHBl B IPOrpaMMe II0 XHMHH C
y4€TOM creuubUKd HAayKu XWMHUM, €€ 3HA4eHUs B IIO3HAHWUM IIPUPOABI U B
MaTepHaIbHON KM3HK OOILIECTBa, a TAKKe C yIETOM OOLMX Iienel U MPUHLUIIOB,
XapaKTEPU3YIOIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpEIHEro oO0IIero
obpazoBanus B Poccuiickoit @eneparum.

XuMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK MIPaeT ocoOylo ponb B
COBpPEMEHHOW IMBUWIM3AILNK, B CO3JAaHUU HOBOM 0a3bl MaTepHAIbHOM KyJBTYpHI.
Omna BHOCHUT CBO#1 BKJIaJ] B GOpMHUPOBaHKE PALIMOHATHFHOIO HAyYHOT'O MBIIIUICHUS, B
CO3/IaHHE IIEJIOCTHOIO TPEACTaBICHUS 00 OKpY)KAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOABI U 4YejioBeka, KoTopoe (GopMHUpyeTcss B XMMUH HAa OCHOBE ITOHMMAaHMUs
BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aHMOCBS3H MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIaCTIMU IPAMEHEHUS.




TecHo B3aMMOJEHCTBYsI C IPYIrMMHU €CTECTBEHHBIMM HAyKaMHM, XUMHS CTala
HEOTHEMJIEMOH YaCThbI0 MUPOBOH KyJIbTYpHI, HEOOXOAUMBIM YCIIOBHEM yCIEIIHOTO
TpyZla M JXM3HH KaXIOro wieHa oOmectBa. CoBpeMeHHass XHMHs KaK Hayka
Co3uzaTeNlbHasA, KaKk HayKa BBICOKMX TEXHOJOTHH HampaBlieHa Ha pelleHde
rOOANBHEIX TIPOOIEM YCTOMYMBOTO pa3BHTHS YEJOBEYECTBA — CHIPHEBOW,
SHEPreTUYECKOM, ITUIIEBOM, SKONIOTMIECKOH 6€30IIaCHOCTH M OXPaHBI 310POBBS.

B coorseTcTBMM ¢ OOmMUMH LENSMH W TPHHIUIAMH CPEIHEro OOIIEro
obpaszoBanus cofiepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BEIi ypoBeHb
M3y4EHNs]) OPUEHTUPOBAHO IIPEUMYINECTBEHHO Ha OOIIEKYIBTYPHYIO IIOATOTOBKY
oOy4aromuxcs, HEOOXOMUMYI0 MM JUisi BBIPAa0OTKH MHPOBO33PEHYECKAX
OPHEHTHPOB, YCIEIIHOIO BKIIOYEHHS B JKHU3Hb COIMYyMa, MPOIOJDKEHHUS!
00pa30BaHUs B Pa3IUYHBIX 00IACTAX, HE CBSI3AHHBIX HETMIOCPEACTBEHHO C XMMHEH.

CocraBisirolmuMy  npeaMeTa  «XUMUS»  SBISIOTCS  0a30Bble  KypChl —
«Opranuueckas xumus» U «OOmas ¥ HeopraHW4YecKas XHMHUS», OCHOBHBIM
KOMITIOHEHTOM COJEp)KaHUs KOTOPBIX SBIIAIOTCS OCHOBBI 0230BOM HAYKHU: CHCTEMaA
3HAaHUM [0 HEOPraHMYECKON XUMMHU (C BKIIIOUEHHEM 3HAaHWUU M3 OOIIed XUMUHU) U
opraHr4yeckor xumuu. OopMHpOBaHHE NAHHOW CUCTEMBI 3HAHUU TNPU U3YUEHUU
npenMera obOecreuMBaeT BO3MOXHOCTH PAacCMOTPEHHSI BCEro MHOT000paswust
BEIIIeCTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUH XUMHUH.

Crpykrypa coaepxanusi KypcoB — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckass XuUMHs» cHOpMHpOBaHa B IporpaMMe II0 XMMHHM Ha OCHOBE
CUCTEMHOTO TIOAXOJa K WU3y4eHHI0 ydeOHOro warepuaia U 0OycllOBlIE€Ha
UCTOPHYECKA OOOCHOBAaHHBIM  pa3BHUTHEM 3HAaHWM Ha  ONPENENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOM XUMHHU BEIIECTBa
paccMaTpHBAIOTCS Ha YPOBHE KJIACCHYECKOW TEOpUU CTPOEHHUS OPraHUYEeCKHUX
COSOMHEHWH, a TaKkke Ha YPOBHE CTEPEOXMMHUYECKAX U BIEKTPOHHBIX
IpeACTaBIeHUH 0 CTpoeHNH BenecTB. CBefieHus 00 U3ydaeMbIX B Kypce BeIIecTBaxX
IAlOTCS B Pa3BUTHH — OT YTJIEBOJOPOJOB IO CIIOXKHBIX OMOJIOTHYECKH aKTHBHBIX
coemdHEeHWH. B  Kypce  OpraHM4YecKOl XMMHUU  IONY4YalOT  pa3BUTHE
chopMHUpOBaHHBIE Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs NepBOHAYAIHHEIE
NPEACTaBICHUS O XUMHUUECKON CBSI3M, KIIaCCU(MUKAIMOHHBIX NPU3HAKAaX BEILECTB,
3aBHCUMOCTH CBOMCTB BEIIECTB OT MX CTPOEHUS, 0 XUMUIECKOU PEaKLIUH.

[Ton HOBBIM YIJIOM 3peHHS B TipeaMere «XHUMHUS» ©0a30BOT0 ypOBHS
paccMaTpuBaeTCs W3YYEHHBIH Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs
TEOpEeTHUECKUd Marepral U (aKTOJIOTMUYECKHE CBEICHUS O BEIIeCTBaX U
XMMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHWdecKas
XUMHS» OOYy4YaloIUMCSl TPENOCTABISIETCSI BO3MOXKHOCTH OCO3HAaTh 3HAYEHUE
TIEPUOIUIECKOTO 3aKOHA C OOIIETeOpeTUUEeCKUX M METOJOJOTHMYECKUX IO3HUIINH,




rny0e IIOHATh MCTOPUYECKOE W3MEHeHWe (YHKIMHE 5TOrO0 3aKOHAa — OT
obobmaromnieit 10 0OBACHAIOIIEN U IPOrHO3UPYIOIIEHA.

Enunas cucTeMa 3HaHMH O BaKHEHIINX BEINECTBaX, MX COCTaBE, CTPOCHHH,
CBOWMCTBaX ¥ NMPUMEHEHMH, a TAKXKe O XUMHUYECKHX PEAKIHUsSX, UX CYLIIHOCTH U
3aKOHOMEPHOCTAX NMPOTEKaHMs JONOIHAETCs B Kypcax 10 u 11 xmaccoB aneMeHTaMu
COZIepXXaHUsl, MMEIOIUMH KyJIbTYPOJIOTMYECKMH M NPHKIAIHON XapakTep. DTu
3HAHUs CIIOCOOCTBYIOT MOHHUMAHMIO B3aHMOCBSI3H XMMHH C JPYTMMH HayKaMH,
PaCKpBIBAIOT €€ POJIb B IO3HABATENFHOMN M IIPAKTUYECKOM AEATEILHOCTH YeI0BeKa,
CIIOCOOCTBYIOT BOCIIMTAHHMIO YBa)KEHHS K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPHUH
¥ IPAKTHYECKHUX IIPUITOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATLCS B
OOILECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX IIpOOJEMaX, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATH UHOOPMAITUIO U IPUMEHSTH €€ IS [TOIOIHEHHS 3HAHU,
pelleHus] HHTEIUIEKTYalbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIeIOBaTEeIbCKUX 3a1a4. B
LIeJIOM CoZepKaHue ydebHoro mpemmera «XWMUsS» TaHHOTO YPOBHS HM3y4eHHs
OpPHEHTUPOBAHO Ha (POPMUPOBAHUE y OO0YJAIOLIMXCS MUPOBO33PEHUECKONW OCHOBBI
Ul TIOHMMaHus (uiuocopckux wHIeH, TaKuX KakK: MaTepHaJbHOE €IUHCTBO
HEOPraHU4YeCKOro U OPraHM4ecKoro Mupa, 00yCJIOBI€HHOCTb CBOMCTB BEIECTB HUX
COCTaBOM U CTPOCHHEM, II03HABAEMOCTD IIPUPOIHBIX SBICHUH Iy TEM SKCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYMA MEXIy HOBBIMU (akTaMU M TEOPETHUYECKUMHU
IPEeIIOChUIKaAMU, OCO3HAHUE POJIM XMMUU B PELICHUU SKOJIOTUYECKUX Mpobiem, a
TaKxke MmpobiieM cOepexeHus SHEPreTUIECKIUX PECYpPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUY ¥ MaTEepPHAJIOB.

B nmaHe pemeHus 3amad BOCHUTAHMS, pPa3BUTUS U COLMAIU3ALIN
O0yYaroImuxcsi MPHUHATHIE NPOrpaMMOM IO XMMHHM INOAXOIAbl K OIPENeNCHHIO
COIep)KaHHUS U IIOCTPOEHHUS TpeAMeTa IperycMaTpuBaloT (HOpMUpPOBaHUE
YHHUBEPCAIBHBIX Y4eOHBIX AEUCTBUM, MMEIOIUX 6a30Boe 3HaAUEHHE IS Pa3IMYHbIX
BUJIOB JIEATEIBHOCTH: pemeHus TMpobieM, IOHWCKa, aHamm3a HU 00paboTku
uHpopManvy, HEOOXOAMMBIX M TNPUOOPETEHHs OINbITa IPAKTUYECKOH MU
HCCIIEIOBATENBCKON IEATEIBHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B ITO3HAHUU
XAMMH.

B mpakTHKe mnpernonaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOIrO 0OIero
o0pa3oBaHWsl, TaK U Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus, IPH ONpPeIeIeHuN
COIEepKATEIbHOM XapaKTepUCTUKHU IeNiel W3y4eHHUs IpelMeTa HallpaBlIeHHEM
IIEPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO NpU3HAETCS (POPMUPOBAHKE OCHOB
XUMHYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAaKTUYECKOM
JESITENHHOCTH YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C

METOAUYECKON TOYKH 3pCHUA TaKOM HIOAXOH K OIIPEACICHUIO Heneun HU3Yy4YCHUS
MpeaMeTa ABISACTCA BIIOJTHE OIIPaBAAaHHBIM.




CornmacHO NaHHOM TOYKe 3peHHs IMABHBIMA LESAMH H3yYeHHs HpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 Ki1.) SBIsIOTCS:

o (GOpPMMpOBaHHE CHCTEMBI XHMHYECKHX 3HAHMH KaKk BaKHEHIIeil
COCTABIISIOIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JIeXAT KIFOYEBBIE MOHATHUSA, QyHIaMEHTAIbHbIE 3aKOHbI M TEOPUM XUMUH,
OCBOCHHE S3BIKA HAYKM, YCBOECHHE M IOHMMaHUE CYIIHOCTH JOCTYIIHBIX
00001eHHI MEPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOPHEH UX
Pa3BUTHS U CTAHOBJICHHUS;

o (hopMUpOBaHHE M pa3BUTHE TPEACTABIECHUN O HAyYHBIX METOAX MTO3HAHUS
BEIIECTB ¥ XUMHYECKHX PEaKI1i, HEOOXOAUMBIX JUISl IPHOOPETEH S yMEHMI
OPHUEHTHUPOBATHCS B MHUpPE BEIIEeCTB W XUMHYECKHX SIBICHHM, MMEIOLIX
MECTO B IIPUPOJE, B IPAKTUIECKON U MIOBCEIHEBHOW KHU3HH;

e pa3BUTHE YMEHHH U CIIOCOOOB JESATETFHOCTH, CBA3aHHBIX C HAOIIOIEHHEM 1
OOBSCHEHMEM XHMUYECKOTO OKCIIEPUMEHTa, COOJIIOJIEHHEM  IIpaBUIl
Oe3o0macHOro obpaleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepxaTtenbHasi XapakTepUCTHUKA LeNed U 3a1a4d U3ydeHUs!
IIpeaMeTa B IporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHU C
HOBBIMM NIPHOPUTETaMHU B CHCTEMe cpefqHero obmiero obpasoBanusi. CeromHs B
MIpeToJaBaHuU XMMHH B OOJIBIIEH CTENIEHH OTAAETCS NPeNOYTeHUE MPaKTHYECKOM
KOMIIOHEHTE COJAEp)KaHUs OOydYeHHUs, OpPHUEHTHPOBAHHOW Ha IOATOTOBKY
BBIYyCKHUKA 0O0IIe00pa3oBaTebHON OpraHW3alliy, BIAJACIOLIEro He Habopowm
3HaHWHM, a (YHKIHMOHAJIBHOH TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M yMEHUSIMHU
AKTHUBHOTO TIOY4YEHHUS 3HAaHUHM U IPUMEHEHUS X B PeaTbHOM JKU3HU ISl PEeILCHMS]
MPaKTHYECKUX 3a/1aY.

B cBsI3M ¢ 3TUM IpU U3YYEHUH NIpeIMeTa « XUMUS» JOMUHUPYIOILee 3HAYCHUE
MpUOOPETAIOT TaKKe LU U 3a/1a4H, KaK:

aZanTaiys o0ydJaromuxcs K yCIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MUDA,
bopMHpOBaHHE  WHTEUIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY NPHHSATUIO I'PAMOTHBIX
pelleHNi B KOHKPETHBIX JXM3HEHHBIX CUTyaLUsX, CBS3aHHBIX C BEIIECTBAMHU U UX
IpUMEHEHUEM;

dopMupoBaHHe y OOYYalOIIUXCS KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMH), WMEIOIMX YHHBEPCAIbHOE 3HAUEHUE U1 Pas3lIMYHBIX BHUIOB
IeATENLHOCTH: PelIeHus mpobieM, ToucKa, aHanu3a U 06paboTku MHPOpMaNKy,
He0OXOIUMBIX JIJIS IPUOOPETEHHS OIbITA IS TENIEHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B ITO3HAHWM XUMHM, a TaKXe JUIs OLEHKH C MO3UIMHA 3KOJIOTHYECKOM
0€e30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX ITPOLIECCOB Ha OPraHu3M
YeJloBeKa ¥ MPUPOIHYIO Cpey;




Pa3BHUTHE II03HABATENLHBIX HMHTEPECOB, MHTEIUICKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 06yUaromuXcs: CIOCOGHOCTH CaMOCTOSATENBHO PHOOPETATE HOBhIE
3HAHMS 10 XMMHH B COOTBETCTBUH C JKH3HEHHBIMU NOTPEOHOCTSIMH, HCIIOIB30BAThH
COBpeMEHHBIE MH()OPMALOHHbIE TEXHOIOIMH VIS TIOUCKA M aHaiu3a y4eOHOM U
Hay4HO-TIOILyJIIPHOM MHPOPMAIIUH XUMUYECKOT0 COJePKaHuI,

(GopMUpOBaHUE U pa3BUTHE Y 00YUYAFOIIMXCS ACCOIMATUBHOIO M JIOTHYECKOIO
MBIIIICHUS, HaOII0JaTeNbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOIUMBI, B YaCTHOCTH, IpU IUTAHUPOBAHUU U MPOBEACHUM XUMHYECKOTO
9KCIIEPUMEHTa;

BOCIIMTaHWE Yy oOOy4aromuxcs YyOeXIEHHOCTH B T'yMaHHCTHYECKOU
HaNpaBleHHOCTH XWMHUHU, €€ BaXHOH PONM B pELIEHWH IIIOOANBHBIX MpobiieM
paIMOHAIBHOTO IIPUPOIOIOIB30BaHMSI, TTOTIOTHEHUSI YJHEPTeTHUECKUX PECYPCOB U
COXpaHEHHs TPHPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOOUMOCTH OepexHOro
OTHOIIIEHHS] K TPUPOJE W CBOEMY 3[OPOBBIO, a TaKkKe HIPUOOPETEHHUs OIbITa
UCIIOJIH30BaHUS IOJMYYeHHBIX 3HAHUK Ui NPUHATUS TIPaMOTHBIX pEIIEHUH B
CHTYyallHsX, CBI3aHHBIX C XUMUYECKAMHU SIBICHUSIMHU.

B yueOHOM maHe cpexHero oOmero o6pa3oBaHUS IpeIMeT «XUMHUS»
©a30BOro ypoOBHS BXOIHT B COCTaB IpeIMEeTHON 001acTu «EcTecTBEHHO-HayYHbIE
IIPEIMETBD».

O6111ee YUCIIO YaCOB, OTBEIEHHBIX IS U3yYeHNUs XMMUH, Ha 6a30BOM ypOBHE
cpezHero o6mero o6pasoBanus, cocTaBisieT 68 dacos: B 10 kmacce — 34 yaca (1 vac
B Heslemo), B 11 kmacce — 34 vaca (1 gac B HeZiemo).




COJAEPXAHUE OBYUYEHUS

10 KJIACC
OPI'AHUYECKAS XUMUS

Teopernyeckne OCHOBBI OPraHHYECKOM XHMHH

ITpenMeT opraHu4eckoid XUMUU: €€ BOZHHKHOBEHHUE, Pa3BUTHE W 3HAYECHHE B
NIOYYCHW! HOBBIX BEIIECTB M MaTepUalioB. TeopHs CTPOEHUS OpraHWYeCKUX
coenunenui A. M. ByTieposa, e€ ocHOBHBIE NONOXeHUsI. CTPYKTYpHBIE HOPMYIIBI
OpraHMYeCKuX BemecTB. I'omomorusi, wu3zoMmepus. XuMHYecKas CBi3b B
OpPraHMYECKUX COCIUHEHUSIX — OJUHAPHBIE ¥ KpPAaTHBIE CBSI3H.

IIpencraBnenne o KinaccupUKalUM OpraHMYECKHMX BellecTB. HoMeHknaTypa
OpPraHUYECKHUX COEIVHEHWM (CUCTeMaTWdeckas) W TpPUBHAIbHBIE HA3BaHUS
BOXHEUIIUX MIPEACTaBUTENECH KJIaCCOB OPraHMYECKUX BEIIECTB.

OKCIIepUMEHTAIbHbIE METOAbl WM3YYeHHUS BelIeCTB W WX IpEeBpalleHui:
O3HaKOMJIEHHE ¢ 0Opa3IiaMi OpraHuYeCKUX BEIeCTB M MaTepHallaMi Ha UX OCHOBE,
MOJIETUPOBAaHWE MOJIEKYJI OpraHMYECKHX BEIIeCTB, HAOJIOACHHE W OIMCAHUE
JEMOHCTPALMOHHBIX OIBITOB II0 IIPEBPALLEHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesogopoast

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKH psn. MeraH U 3TaH —
MPOCTEUIINE TPEJCTaBUTENN AJIKaHOB: (U3UUECKHe M XUMHUYECKHEe CBOUCTBA
(peakyy 3aMeIleHUss M TOPEeHMs), HAXOXIEHHWE B IMPUPOJE, MOIydeHHEe U
MIpUMeHEeHHE.

AJNKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAn. DTUIEH W NPOIMIEH —
MPOCTEHINIMe TpeACTaBUTEeN alKeHOB: (U3WYeCKHMe M XUMUYECKHe CBOWCTBa
(peakuudyd TUOPUPOBAHUS, TaAJIOTEHUPOBAHWs, TIHIpaTalid, OKHUCICHUSA U
MOJTUMEPU3ALINH ), TOy4YeH’e U IPUMEHEHHUE.

AnkanuweHsl: OyramueH-1,3 W MetunOyTanueH-1,3: cTpoeHue, BaKHEHIIHe
XUMHYECKHe CBOMCTBa (peakmus monuMepusanuu). [lomydyeHne CUHTETHYECKOTro
KaydyKa U pe3UHBI.

AJKHWHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— TIPOCTEHINMH TNpeACTaBUTENIb AJKHHOB: COCTaB, CTPOEHHE, (QU3UUECKUEe U
XUMHUYECKHEe CBOWCTBA (peaklUu THAPUPOBAHMS, TaJJOTEHUPOBAaHUsA, TUIpaTallly,
TOpeHHUs ), TIOTy4eHHE ¥ IPUMEHEHUE.

Apensl. benszon: cocraB, crpoeHue, GU3MYECKHEe U XMMHYECKUE CBOMCTBA
(peakiyy raJIOreHUPOBAaHMS W HUTPOBaHUs), NONyYeHUe U NpUMeHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U Xumuueckue ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUSA), NONyYeHue U npumeHerue. TOKCUYHOCTh apeHOB.




I'eHeTnyeckast CBS3b MEXIY yIIEBOIOPONAMH, NPUHANIEKAIMME K Pa3THYHBIM
KJIaccaM.

IIpuposiHBIE HMCTOYHHMKM YIIeBOAOPOHOB. IIPHpOAHBIA a3 M IONyTHbIE
HeQTsHble rasel. Hedts u e€ mpoucxoxnerne. Criocobsl nmepepaboTkn HedTw:
IIEPErOHKa, KPEKUHT (TEePMHMYECKMH, KaTaIUTHYECKUii), mUponiu3. I[IpomyKThl
nepepaboTky He)TH, UX IPUMEHEHHe B IPOMBIILIEHHOCTH U B OBITy. KaMeHHEIi
yToJIb ¥ IIPOAYKTHI €r0 MepepaboTKH.

OKCIIEpUMEHTANBHbIE METOIB! H3y4YeHHs BEUIECTB M HMX IPeBpalleHMIA:
O3HAKOMJIEHHE ¢ 00pa3liaMy IIaCTMAcC, KaydIyKOB U Pe3UHBI, KoyuteKimu « Hed1oy
U «YTOJb», MOJEIMPOBAHUE MOJIEKYJ YITIEBOJOPOJIOB U TaJOTeHONPOU3BOJHEIX,
IPOBEJEHUE IPAKTUIECKON pabOThI: MONTyUeHHe STUIeHA U H3YYEHHE €r0 CBOUCTB.

Pacuérnpie 3agaun.

Belynicienuss 1O ypaBHEHHIO XWMHYECKOH peaknud (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOI'O BEIIECTBA MJIMA NMPOLYKTa peaKkiiH IO U3BECTHBIM Macce,
00BEMY, KOIUYECTBY OIHOTO U3 UCXOIHBIX BEIIECTB WU MIPOIYKTOB PEAKIUH).

Kucaopoacoaep:kauue oprannyecKue coeiHHEHUs

IIpenenpHble ONHOATOMHBIE CHHUPTHL. MeETaHOI U 3TAHON: CTPOEHWE,
busnyeckue U XUMHUYECKHE CBOWCTBA (peakUuMyd C aKTUBHBIMH MeTalllaMH,
raJJoreHOBOAOPOJaMH, TOpeHue), INpHMeHeHue. BonopomHble CBsS3M MeXIy
MOJIEKyJIaM{ CIHpTOB. JleficTBHEe MeTaHOJa U 3TaHOJIa Ha OPIaHM3M YelIOBeKa.

MHoOroaroMHble  CHOUPTHL. OJTWIECHIVIMKONb M [JIMLEPHH: CTPOCHUE,
du3uueckie ¥ XUMHYECKHE CBOMCTBA (B3aUMOIEWCTBHE CO INEIOYHBIMHU
MeTajlllaMHi, KadeCTBEHHAas peakis Ha MHOrOaTOMHBIE CIMpPTHI). JlelcTBue Ha
opraHu3M 4enoBeka. [[ppuMeHeHue riuneprHa U STUICHITTUKOIIA.

®eHON: CTpOeHWE MONEKYNbl, (U3UYEeCKHe U XHUMUYECKHe CBOMCTBA.
Tokcmunocth denona. [Ipumenenue Genona.

Anpuerufibl M kemoHvl. DOpMaNblIEryj, aLETAIbIETUI: CTPOCHUE,
busnyecKkue U XMMHUYECKHE CBOWCTBA (pEaKLMM OKHUCIEHHS U BOCCTAHOBIEHUS,
Ka4eCTBEHHbIE PEaKIiH), IOTy4YeHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeieNTbHBIE KapOOHOBBIE KUCIOTHL. MypaBbUHas U YKCyCHas!
KHUCJIOTBI: CTpOeHHe, PU3NUeCKue U XMMUYIECKIEe CBOMCTBA (CBOMCTBa, O0IIMe /s
KJlacca KHUCJIOT, peakiyst STepU(HKaINK), ToTydyeHne U npuMeHeHue. CteaprHoBast
W OJIEWHOBAsI KUCJIOTHI KaK MPEICTaBUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIA BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIee AEHCTBHE.

Cnoxuble >(Qupsl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ maponus

COXHBIX 3¢upoB. XKupsl. ['uaponus xupos. IIpumenenne xxupoB. buonorugeckast
POJIb KUPOB.

YrieBoAsl: coCTaB, KiIacCHQUKAIUs  YyriIeBOAOB (MOHO-, OU- W
nonucaxapubl). ['moko3a — mpocTemii MOHOCaXapHl: OCOOCHHOCTH CTPOEHUS




MOJIEKYJIBI, PU3MYECKUE U XUMUYECKHE CBOMCTBA (B3aMMOIEHCTBHE C THIPOKCHIOM
meu(II), okucnenne aMMHavHBIM pacTBOpOM okcua cepebpa(l), BoccTaHOBIEH e,
Opo’keHue TIIFOKO3BI), HAXOXKIEHHE B IPUPOJIE, IPIMEHEHHE, GHOIOruYecKas polb.
®ortocuHTe3. PpyKTO3a KaK H30MEP IIFOKO3BL.

Kpaxman u memmonosa kak IpHpoaHble moiuMepsl. CTpoeHne Kpaxmana U
nemtono3sl.  PusnueckWe W XUMHYECKHME CBOMCTBa Kpaxmaia (THIpOIHS,
KaYeCTBEHHAsl PEaKLUs C HOJIOM).

OKCIIepMMEHTANbHbIE METOAbl HM3YyYeHHWs BEIIECTB W WX IPEBPAIECHMI:
IpOBEJICHHE, HAOMIOfIEHHE M ONMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: I'OPEHHE
CIMPTOB, KAUECTBEHHBIE pPEaKIMl OIHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TAHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOICWCTBHME TIIIUIIEPHHA C
runpoxcuzniom Menu(Il)), anbaerunoB (OKUCIEHHEe aMMUAAYHBIM PACTBOPOM OKCHJA
cepebpa(l) u rugpoxcumom wmemu(Il), B3amMozeiicTBHe Kpaxmalia C HOIOM),
[IPOBE/IEHUE ITPAKTUIECKOM pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTEIL.

Pacuérnrle 3agaun.

Brlunicienuss 1m0 ypaBHEHHIO XWMHUYECKOM peakuuud (Macchl, 00BEMa,
KOJIMYeCTBa MCXOQHOI0 BEIeCTBA WIIA MPOAYKTa PEaKkidu MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEILIECTB UM MIPOAYKTOB PEaAKIIUH).

A3zoTconepikaiye OpraHuuecKue COeIMHEHUSI.

AMUHOKHUCIIOTH Kak aM(OTepHbIe OpraHndeckue coequHenus. Ouznaeckue u
XUMHYECKHE CBOMCTBAa aMHHOKHMCIOT (Ha IpuMepe TJMIMHA). buonormueckoe
3HaYeHHe aMUHOKUCIOT. [lenTumpl.

Benku kak NpHPOIHBIE BHICOKOMOJEKYINSpHble coenuHeHus. IlepBuunas,
BTOpPWYHAs W TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB:
THIPOJIH3, IeHATypalus, Ka4ueCTBEHHbIE PeaKIMy Ha OeNIKH.

OKCIIEpUMEHTAIbHBIE METONbl HM3Y4YeHHs BELIECTB M MX IIpeBpalleHU:
HaOJIO/IeHUe U ONKCaHKe IEMOHCTPAIIMOHHBIX OINBITOB: AEHATypalus OeNKoB Mpu
HarpeBaHUH, [[BETHBIE peaKLUH OEIKOB.

BbicokoMoieKyJIsIpHbIe COeHHEHHS

OCHOBHBIE TIOHATHS XWUMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUN: MOHOMED,
TIOJIMMED, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEpPHU3AINU, CPEIHAIS MOJNEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —
TIOJTUMEPU3ALIHS U TIOTMKOHIEHCAITHS.

DKClIepUMEHTATBHEIE METOABl HW3y4YeHHs BeIleCTB M HX IPeBpalleHHN:

O3HaKOMJIEHHe ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC,
Kay4yKOB.

MexXImpeIMETHbIE CBSI3H.
Peanuzanusi MeXIpEIMETHBIX CBS3€H IPU U3y4YEeHUU OpPraHN4eCcKOol XUMUU B
10 Kkimacce OCYIIECTBIISIETCS Yepe3 MCIIONb30BaHWE KaK OOIMX €CTECTBEHHO-




HAyYHbIX TOHATHH, TaK Y NOHATHH, SBISIOIIAXCS CHCTEMHBIMHU UIS OTIETBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIHKIIA.

OOmye ecTecTBEHHO-HayYHbIE IOHATHS: SBICHAE, HAYYHBIH (aKT, THIOTE3a,
3aKOH, TEOpHs, aHAllM3, CUHTE3, KiIacCUQUKAIMs, MEPHOAUIHOCTh, HAOIOACHNE,
U3MEPEHNUE, FIKCIIEPUMEHT, MOJIETTUPOBAHKE.

®usnka: MaTepus, OSHEpPrus, Macca, aTOM, OJIEKTPOH, MOJIEKyJa,
OHEPIeTUYECKUH YPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, PU3UUECKUE BEITMYUHBI M €qUHUIIEI HX H3MEPEHHS.

buonorus: xmerka, opraHusM, 6uoctepa, oOMeH BEUIECTB B OpraHM3Me,
poTocuHTE3, OHONOTHYECKH aAKTHUBHBIE BEIECTBA (OENKH, YINIEBOMABI, KMPHI,
(bepMeHTHI).

I'eorpacdusi: MUHepaibl, FOpHbIE MOPOBI, MOJNE3HbIE UCKOMAaeMbIE, TOILIUBO,
pecypCHlL.

TexHonorus: nNUIIEBBIE NPOMAYKTHl, OCHOBBI PpAIlMOHAJIBHOTO ITMTAHWS,
MOIOIIIME CPENCTBA, IEKapCTBEHHbIE X KOCMETHYECKUe IpernapaTsl, MaTepHabl 13
UCKYCCTBEHHBIX ¥ CHHTETUUECKHIX BOJIOKOH.

11 KJIACC
OBIIIAS N HEOPTAHUYECKAS XUMHUA

TeopernyeckHe OCHOBbI XHMHH

XuMHYeCKUH sneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000104Ka. DHEepreTHYeCKue ypOBHH, MOJYPOBHU. ATOMHBIE opOuTanw, s-, p-, d-
snemMeHTsl. OCOOEHHOCTH paclpeneseHus] 3JIeKTPOHOB 10 OpOUTaIsIM B aToMax
3]IEMEHTOB TIEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTypalyisi aTOMOB.

[epuoauueckuii 3axoH u [lepuoaudeckas CUCTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3p NMEepHOAUUYECKOr0 3akoHa W llepmonuyeckod CHCTEMBI
xumudeckux sneMeHToB JI. 1. MeHzneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOEHUSs
aTOMOB. 3aKOHOMEpPHOCTA HW3MEHEHHs CBOWCTB XWMHMYECKHUX 3JIJIEMEHTOB WU
oOpa3yeMbIX MMH HPOCTBIX U CIOXHBIX BEIIECTB IO IPyNIaM M IEPHOJAM.
3Ha4YeHUE IEPUOUYECKOI0 3aKOHA B PA3BUTHUH HAYKH.

CrtpoeHue BemecTBa. XHWMHUYECKass CBA3b. BHIBI XUMHUYECKOH CBS3U
(KOBaJICHTHas] HETOJIIpHAs W TOJIIpHAas, WOHHAs, MeTalimdyeckas). MexaHu3Mbl
o0pa3oBaHMs KOBICHTHONW XUMUYECKOW CBA3M (OOMEHHBI M JIOHOPHO-
aKnenTopHeid). BogopoxHas cBsi3b. BaneHTHOCTh. ONEKTPOOTPULIATENBHOCTS.
Crenens okucieHus. VIOHbI: KATUOHBI U aHUOHBI.

BemiecTBa MONIEKYJISpHOTO ¥  HEMOJIEKYISIPHOIO CTPO€HHA. 3aKOH
IIOCTOSTHCTBA COCTaBa BeIleCTBA. Wbl KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBa BEIIECTB OT THUIIA KPUCTAININYECKON PEIIETKH.




IloHsTHe O AMCTIEPCHBIX CHCTeMaX. VICTHHHBIE ¥ KOJUIOWIHBIE PacTBODEL
MaccoBas fjois BeIecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHEHUIA. Homenknatypa
HEOpraHM4YeCKUX BeEIIeCTB. l'eHeTWdeckas CBS3b HEOPTaHUYECKHX BEIIECTB,
IIPUHAJIEXKAIIUX K Pa3IMYHBIM KJIaCcCaM.

Xumudeckas peaknusa. Kiaccudukammss XUMHYeCKMX — peakuuii B
HEOPTraHWYECKOW M OPraHM4YecKod XUMUH. 3aKOH COXpaHEHHS MAacChl BEIECTB,
3aKOH COXPaHEHHS H NPEBPAILCHUS SHEPTUHU IIPY XUMUUECKUX PeaKITUsX.

CxopocTs peaknuu, €€ 3aBUCHMOCTb OT Pa3IUYHBIX (akTopoB. OGpaTHMbIe
peakuuu. XuMH4YecKoe paBHOBecHe. DaKkTOpbI, BIHSIONHE HA COCTOSHUE
xumuyeckoro pasHosecus. [ Ipunmun Jle [aTense.

OnextponuTtrdeckas guccoryanus. CunpHble U cnabbie snekTponutsl. Cpena
BOJHBIX paCTBOPOB BEILECTB: KUCJasi, HEUTpalibHas, IeJI0YHasl.

OKHCIUTETPHO-BOCCTAHOBUTEIBHBIE PEAKITHH.

OKCIIepUMEHTAIbHBIE METOAbl HW3y4YeHHWs BEIIeCTB M HX MpeBpaICHHUI:
nemoHcTpauusi Tabmun «Ilepuonudeckas cucreMa XUMHYECKHX 3iieMeHToB JI. .
MenpeneeBa», U3ydeHUE MOIENEH KPUCTAIIMYECKUX PEIIETOK, HaOMIOIEeHHE U
ONKCaHUE JeMOHCTPAIIMOHHBIX U JTaO0paTOPHBIX OIBITOB (pa3oXKeHHe TePOKCH A
BOZOPO/ia B MMPUCYTCTBUHU KaTallU3aTOPa, ONPEAEIICHNE CPelbl PaCTBOPOB BEILIECTB
C TIOMOIIIBIO YHUBEPCATBHOT'O HHAMKATOPA, PeaKIIMi HOHHOTO 0OMEHa), POBE/ICHUE

IpakTHYecKoi paboTs! «BiusHue pa3niuyHbIX (aKTOpOB Ha CKOPOCTh XMMUUECKOH
peaKIum».

Pacuérnrle 3agaun.
Pacu€Tel 10 ypaBHEHMSM XWUMUYECKUX peaklUuid, B TOM YHCIE

TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCTIONB30BaHUEM OHATHS «MaccoBasi 0TI
BEII[ECTBAY.

Heopranuueckasi XuMusi

Hemeramnel. Ilomoxxenue HemetauioB B Ilepuoanueckodt  cucreme
XuMHYeckux ayeMeHTOB JI. Y. MenneneeBa U OCOOEHHOCTH CTPOEHHUSI ATOMOB.
®wusnyeckre CBONCTBA HEMETAJUIOB. AJIOTPONUS HEMETANIOB (Ha MpHUMEpe
KHCIIOpOJia, cepsl, pocdopa u yrieposa).

XHWMHYECKHEe CBOWCTBA Ba)XXHEWIIMX HEMETAJUIOB (TaJIOr€HOB, CEPBI, a307Ta,
dbochopa, yriaepoga U KpeMHHUSI) M HUX  COeQUHEHUN  (OKCHIOB,
KHCJIOPOJICOJIEPIKAIIUX KUCIIOT, BOJOPOJHBIX COSIUHEHUH).

[IpuMmeHeHUEe BaKHENUIITNX HEMETAIJIOB U UX COEAUHEHUH.

Meramnbl. [lonoxxenue mertannoB B Ileprogudeckodl cucTeMe XMMHYECKHAX
anemenToB JI. Y. MenneneeBa. OcoOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UeK
aToMOB MeTauioB. O6mue Qusnyeckre cBoWcTBa MeTaUioB. CriaBbl METAaJLIOB.
DONeKTPOXUMUYECKUHN Psi/i HAIPSHKEHUN METaIIIOB.




XUMHUYECKHE CBOKMCTBA BaXHEHIINMX METALIOB (HATpHH, Kaluii, Kalblwi,
MarHuy, alfOMAHHUH, ITHHK, XPOM, JKENE30, MEIb) ¥ KX COEINHEHMI.

Obmme crocobsl MoMydeHHs: MeTauioB. IIpuMeHeHHe METaIIoB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIBl H3YYeHHs BEIIECTB W WX IpPEBpAIleHMA:
U3y4eHHe KOJUIEKIMH «MeTaisl M CIUIaBbl», 00pa3lOB HEMETAIOB, PEIEHUE
OKCIIEPUMEHTAIBHEIX 3a/1a4, HaONIOfeHHe U OIMCaHWe NEeMOHCTPAI[MOHHBIX U
nabopaTOPHEIX ONBITOB (B3aUMOJCHCTBHE T'MAPOKCHIA AMIOMUHHS C PAacTBOPaMU
KHCJIOT U IIIeJI0Y€eH, KAYECTBEHHbIE PEaKLIUU Ha KATHOHEI METAJLIOB).

PacuétHrie 3amaun.

Pacué€Tel Macchl BemecTBa MM 00BEMa ra3oB IO M3BECTHOMY KOJMYECTBY
BEILECTBA, Macce HIM OOBEMY OJHOIO M3 YJYAaCTBYIOIIMX B PEaKIHHM BEINECTB,
pac4éThl Macchl (00BEMa, KOMYEeCTBa BEIIECTBA) MPOAYKTOB PEAKIHH, €CIIA OJHO
U3 BEILIECTB UMEET IIPUMECH.

XuMHS 4 )KH3Hb

Ponp xuMum B obecnieueHUH >KOJOTMYECKOM, SHEPreTHYeCKON M IHUINEBOM
0€30IaCHOCTH, Pa3BUTHH MeTUIMHBL [IOHATHE O HAayYHBIX METOHAaX ITO3HAHHS
BEIIECTB ¥ XUMUUYECKUX PEaKIIUM.

[MpencraBnenuss o6 o0OmMX HAay4YHBIX MPHUHIMIAX POMBIIUIEHHOTO
MOJIyYEHHUs] BAXKHENIINX BEILECTB.

UenoBek B MHpE BELIECTB M MAaTE€pUalIOB: Ba)XXKHEWIIWE CTPOUTEIBHBIE
Marepuanbl, KOHCTPYKLIMOHHBIE MAaTepUaibl, KpacKH, CTEKJIO, KepaMHKa,
Marepraibl Uil 3JIEKTPOHWKH, HaHOMAaTepHallbl, OPraHWYeCKHe U MHHEpaIbHbIE
ynobpeHus.

XUMHS ¥ 3[0pOBbE 4YelOBEKa: IIpaBHJla HCIIOJIB30BaHUs JIEKAPCTBEHHBIX

IpenapaToB, IMpaBmiIa 6€30IIaCHOTO UCII0NIF30BaHNUS [IPENapaToB OBITOBOM XUMHUY B
OBCETHEBHOM XU3HHU.

MexXIpeaMeTHbIE CBA3H.

Peanusanus MeXNpeOMETHBIX CBs3e IpU H3ydYeHUH OOmed u
HeOopraHW4Yecko xuMuu B 11 Kimacce OCyIIECTBISETCS Yepe3 MCIOIL30BaHUE Kak
OOIIMX EeCTEeCTBEHHO-HAyYHBIX TIOHSATUM, TaK U IIOHATUH, SBIISIOIIUXCS
CHCTEMHBIMH JIJISL OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOlLe eCTeCTBEHHO-HAyUYHBIE TOHSATHS: HAay4YHBIN (akT, TUIOTe3a, 3aKOH,
TEOpHUs, aHalW3, CHHTe3, Kiaccu(uKanus, NepUOJUIHOCTh, HabIIoneHuE,
SKCIIEPUMEHT, MOJEIAPOBAHNUE, U3MEPEHHE, SIBIICHHUE.

®usnka: MaTepus, SHEPIrusi, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HMOH,
U30TOII, PaJIHOAaKTUBHOCTE, MOJIEKyJIa, SHEPIeTUUYECKUN YPOBEHb, BEILIECTBO, TEJIO,

O6’BéM, arpe€raTHo€ COCTOsIHUEC BCIIICCTBA, (1)I/I3H‘ICCKI/IC BCIIMYHUHBI U €AWHHUIIBI UX
HU3MEPCHUSA, CKOPOCTh.




buonorus: kieTka, opraHusM, OJKocucTema, Owocdepa, Makpo- u
MHKpO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPraHU3Me.

I'eorpadusi: MUHEpaIbl, TOPHBIE TIOPOJBI, MOJIE3HBIE UCKOIIaeMbI€e, TOILIMBO,
PECypCHL

TexHomorus: XUMU4ecKasi POMBIILIEHHOCTb, METAUTYPrHsl, TPOM3BOACTBO
CTPOMUTENBHBIX MAaTEepPHUaNIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IIHIIEBAs
IPOMBIIUIEHHOCTh,  (hapMaleBTHYeCKass  IPOMBIIUIEHHOCTb,  IIPOM3BOJACTBO
KOCMETHYECKAX IIperapaTroB, NPOW3BOJICTBO KOHCTPYKIMOHHBIX MAaTepHaJOB,
BIIEKTPOHHAS TPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.




IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOITPAMMBI IT0 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILIET'O OFPA30OBAHU A

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOEHHSI
00yJaromMMHUCs IIPOrpaMM CpeIHEero oOmero o6pa3oBaHMs (JIMYHOCTHBIM,
MeTanpeIMETHEIM W IpeaMeTHbIM). HaydHo-MeTomuueckoii OCHOBOM  miist
pa3paboOTKK IJIaHUPYEMBIX PEe3YJITATOB OCBOEHHs IPOTPaMM CPEIHEro OOILIEro
00pa30BaHus SBISETCS CHCTEMHO-IEATENBHOCTHBIN IIOIXOI.

B coorBeTcTBMM € CHCTEMHO-ZEATENBHOCTHBIM MOAXOAOM B CTPYKTypE
JMYHOCTHBIX PE3yJbTAaTOB OCBOEHHMS IpeaMmeTa «XUMHsS» Ha ypPOBHE CPEIHETO
ob1iero o6pazoBaHus BBIAEIEHBI CIIEAYIOIIME COCTABIAIONIHE:

OCO3HaHMWE OOYYaIOIIMMHUCS POCCUHCKOW TpaXKAaHCKOHW MIEHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH H CaMOOIIPEIEIEHHUIO;

HaJIM4Kie MOTHBAIMH K O0yUYEHUIO;

IieJIeHallpaBlIeHHOe Pa3BUTHE BHYTPEHHHUX YOEXXISHHH JTMYHOCTH HA OCHOBE
KIIFOYEBBIX [IEHHOCTEN M UCTOPHUYECKUX TPaIUIiii 6a30BOM HAYKU XUMUH;

TOTOBHOCTh U CHOCOOHOCTH 00ydaroIUXcs PYKOBOJACTBOBAaThCSI B CBOEH
IESITeIbHOCTA LIEHHOCTHO-CMBICIIOBEIMA YCTaHOBKAMHM, MPUCYIIMMHU LIETOCTHOMH
CHUCTeMe XMMHYECKOTO 00pa3oBaHuUs;

HaJIMYUe TPAaBOCO3HAHMS SKOJIOTUIECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTh
L[eNU U CTPOUTH KU3HEHHbIE IUTaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IpeAMeTa «XHUMHsSD IOCTUTAIOTCS B
eIUHCTBE Yy4YeOHOM W BOCHUTATENBHOM MESATENTBHOCTA B COOTBETCTBHM C
TYMaHHUCTHYECKUMHU, COITMOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HIealaMd POCCHHCKOTO TPaXTaHCKOrO OOIeCTBa, NMPUHATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWIaMH  TIOBEJEHUS, CIIOCOOCTBYIOIIMMHM  IIpoLEeccaM
CaMOITO3HAHHUS, CaMOpa3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTU
00y4JarOIINXCS.

JINYHOCTHBIE pE3yJbTaThl OCBOEHHMs IMpeaMeTra «XUMUS» OTpPaxaroT
chOPMHUPOBAHHOCTh OIBITa IIO3HABATENIFHOM U IPaKTUYECKOH MIesTeNbHOCTH
00yJaronuXxcs M0 pealn3aliy MPUHATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpa’KgaHCKOro BOCIIMTAHHS:

OCO3HaHHUs 00YYAIOIMMHUCS CBOMX KOHCTUTYIIHOHHBIX IpaB U 00SI3aHHOCTEH,
YBa)XEHHUS K 3aKOHY U IIPaBOIOPSIIIKY;

[IpPEACTABIIEHUsST O COLMAIBHBIX HOpMax M IIpaBUIaX MEXINYHOCTHBIX
OTHOIIIEHHUH B KOJIJIEKTHUBE;




TOTOBHOCTH K COBMECTHOM TBOPYECKOH JeATENbHOCTH IPH CO3JaHHH YIEOHBIX
TIPOEKTOB, PEIIEHNH y4eOHBIX U II03HABATENbHBIX 33/1a4, BEIIIOIHEHNH XUMUYECKIAX
SKCIIEpPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh M IPUHAMATh MOTHBBI, HAMEPEHHs, IIOTHKY |
apryMEHTHI IPYTHX IIPY aHAIKU3€e Pa3INYHbIX BUIOB YU€OHOM NEeSITENLHOCTH;

2) NaTPHOTHYECKOr0 BOCIHTAHHS:

[IEHHOCTHOIO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIHIO
OTE€YECTBEHHOMN XMMHHU;

YBa)XKEHHMs K IIPOLIECCY TBOpYECTBA B OOJIACTH TEOPUU U IPAKTHYECKOI'O
NPUMEHEHHs] XMMHH, OCO3HAaHHsA TOrO, YTO JOCTHXKEHHsS HAayKHU eCTh pe3yibTar
JUIMTENIPHBIX ~ HAOMIONEHMH, KpPOMOTIUBBIX 3KCIIEPUMEHTANBHBIX  ITOUCKOB,
IIOCTOSIHHOT'O TPyZAa Y4€HbBIX U IPAKTUKOB,;

MHTEpECa ¥ [TI03HaBaTENbHBIX MOTUBOB B [TOJyY€HUH U ITOCIIEIYIOIIEM aHATH3E
MH(OpMAIIUH O NEPEIOBHIX JOCTIKEHUIX COBPEMEHHOM OTEUECTBEHHOM XUMUM;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO ITOBECHMSI,

CIIOCOOHOCTH OlLIEHUBATh CHUTYAlllH, CBSI3aHHBIE C XUMUYECKAMU SIBIICHUSIMH,
Y IpPUHUMAaTh OCO3HAHHBIE pPEIIeHMs], OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHLIE
HOPMBI ¥ [IECHHOCTH;

TFOTOBHOCTH OLICHMBAaTh CBOE MOBEJEHUE U IOCTYIKH CBOMX TOBApHUIIEH C
NIO3HMIIMA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HaHHWE IOCIEACTBUM 3ITHUX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPbl 310POBbS:

IIOHMMaHMsI IIEHHOCTel 370poBoro u Ge3omacHoro obpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (H3UYECKOMY U
MICUXWYECKOMY 3[I0POBBIO;

coOmoieHusT TpaBui Oe30macHOro oOpalleHuss ¢ BellecTBaMH B OBITY,
TOBCETHEBHOM KU3HU U B TPYAOBOHU EATENBHOCTH;

MMOHUMaHUS IIeHHOCTH TPaBWJ HWHAMBHIYalbHOTO M  KOJUIEKTUBHOI'O
©e30MmacHOro MOBEEHUS B CUTyalUsX, yTPOXKAIOLIUX 30POBBIO U XKU3HHU JIFOJEH;

OCO3HaHHUS TIOCIENCTBHI U HENPHUATHS BPEIHBIX NMPHUBBIYEK (ymoTpebieHus
aJIKOTOJIsl, HAPKOTHUKOB, KypEeHHS );

5) Tpya0BOro BOCIIUTAHHS:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBaTeIbCKOM
NesTeNbHOCTH, OOIIECTBEHHO TIIOJIE3HOM, TBOPUECKOM M JPYrux BHAAX
e TENbHOCTH;

YCTQaHOBKM Ha aKTHMBHOE Yy4YacTHe B PpEIIEHWH NPAKTHUYECKUX 3ahay
COLMA/IbHOM HAIPaBICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIBI);




MHTepeca K NPaKTHYECKOMY U3YYEHHIO MPOGECCUH pa3IuyHOro poaa, B TOM
YKCJIe Ha OCHOBE NPHMEHEHUS IPEIMETHBIX 3HAHUH 110 XMMHUH;
YBXXEHHS K TPYAY, TIOIIM TpyZAa U pe3yiIbTaTaM TPYIOBOM AeATEIbHOCTH;
TOTOBHOCTH K OCO3HaHHOMY BbIOODY HHIMBHIYalbHOH TpaeKTOPUU
obpasoBanus, Oynymeil mpodeccHd W peanu3aldy COOCTBEHHBIX J>KM3HEHHBIX

IUTAHOB C YY€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIEeCTRa;

6) 3K0/10rH4€eCKOro BOCIIUTAHMS:

OKOJIOTMYECKH IIEJIECOO0OPAa3HOr0 OTHOLIEHHS K IPHUpOAe, KaK HCTOYHHKY
CyLIECTBOBAHHMS XU3HHA Ha 3eMJIe;

IIOHUMaHHs TIJ00AIBHOTO XapakTepa AKOJOTHYECKHX IPOOJIEM, BIIHSHUS
SKOHOMHYECKHUX IIPOIIECCOB HAa COCTOSIHUE IIPUPOAHOM U COLIMANBHOMN Cpebl;

OCO3HaHMS HEOOXOAMMOCTH HCIOJb30BaHMS JOCTHIKEHHM XHUMHMH JIS
pelIeHs BOIIPOCOB PallHOHAIBLHOTO IIPUPOIOIIOIB30BAHHS;

AKTHBHOI'O HEIPHUATHS JEWCTBHUM, IPUHOCAIIMX BpEN OKpYXKarolen
IPUPOJHOM Cpelle, YMEHMs NPOTHO3UPOBATh HEOIAroNpHUSTHBIE SKOJIOTHYECKHUE
IIOCJIEICTBUS NIPEANIPUHUMAEMBIX NEACTBUM U NPENOTBPAILATh UX;

HaJIM4¥sl Pa3BUTOIO SKOJIOIMYECKOIO MBILUIEHHUS, SKOJIOTUYECKON KyIbTYpHL,
onbITa NEATEIBHOCTH 3KOJIOTUYECKOU HaIpPaBIIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOMN
IpaKTHKe, CIOCOOHOCTM W YMEHHS aKTUBHO IIPOTHBOCTOSTH HJIEOJTOTHU
xemoobum;

7) 1eHHOCTH HAYYHOI0 MO3HAHHA:

c(OpPMUPOBAaHHOCTA MHPOBO33PEHHS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKU U OOIIECTBEHHOW IIPAKTHKY;

MOHUMaHMs CHeUMUKA XUMHUKA KaKk HayKd, OCO3HaHHUS €€ pold B
(GOpPMHUPOBAaHUN DPALMOHATHHOIO HAyYHOI'O MBIIUICHUSA, CO3JaHUHM IEJIOCTHOIO
MIpeJICTaBIeHUs. 00 OKpYXaroIlleM MHUpe KaK O €IMHCTBE IIPUPOIBI U YEIIOBEKa, B
[IO3HAHHU TPUPOAHBIX 3aKOHOMEPHOCTEH U pelleHWHd NpoOJIeM COXpaHEeHUs
IIPUPOTHOIO PaBHOBECHS,

yOexXIEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
[IABWJIM3ALIMA: B €€ TYMaHUCTHYECKON HAIIPaBIEHHOCTH ¥ BAXKHOM POJIM B CO3aHUU
HOBOM ©0a3bl MaTepHalbHOW KYyJNbTYpBl, pEHIEHWH TJIOOANbHBIX IpobieM
YCTOWYMBOIO Pa3BUTHs YEIIOBEYECTBA — CHIPHEBOM, SHEPIETUYECKOU, MUILEBON U
9KOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTUM MEIULIMHBEL, OOECIEUEHUHN YCIOBUMN
YCIIENTHOTO TPYAa ¥ SKOJOTHIeCKU KOMGOPTHOH KU3HU KaXKAOT0 4ieHa 00IIecTBa;

€CTEeCTBEHHO-HAy4YHOH TIpPaMOTHOCTH: IIOHUMaHHWS CYIIHOCTA METOIOB
TIO3HAHMSI, UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIB30BaTh
ToJTlyJ4aeMble 3HAHUS Ui aHau3a U OOBSCHEHUS SIBICHUM OKPYXAIOILIEro MUpa U




IIPOUCXOOAIINX B HEM I/I3MCH6HI/IFI, YME€HHA OCIIaTh 000CHOBaHHEIE 3aKIIFOYEHHUS Ha
OCHOB€ Hay4IHBIX (baKTOB A UMCIOIIMXCA TaHHBIX C IEJIBIO IIOJTYY€HHA JOCTOBEPHBIX
BEIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIBHO HCIIONIB30BaTh XUMHUYECKHE SHaHUA JJIsd
PEICHUA l'IpO6J'IeM B PE€ANIbHBIX JXU3HCHHBIX CUTYalIUAX,

HHTEPECA K ITIO3HAHHUIO U KCCIIeJOBATEIbCKOM ACATCIIBHOCTH,

IOTOBHOCTH H CIIOCOOHOCTH K HETTPEPBIBHOMY 06pa303aHH10 u
caMoo6pa303aHmo, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM TI0 XUMHH B
COOTBCTCTBHH C XXU3HCHHBIMU HOTpCGHOCTSIMI/I;

UHTEpeca K OCOOEHHOCTSM TpyZAa B pa3iu4HBIX cdepax mpodecCHOHANTBHOM
NesTeNbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHBIE pE3yNbTaThl OCBOEHMSI y4eOHOro mpeaMeTra «XUMHS» Ha
YPOBHE CpeZJHET0 0011ero o6pa3oBaHusl BKIIFOYAIOT:

3HAUMMBle  JUIi  (GOPMHUpPOBAaHHS  MHPOBO33PEHHS  OOYYAIOIIHAXCS
MEXJUCLUIUIMHAPHBIE (MEXIIpeIMeTHbIE) OOIeHay4YHble OHITUS, OTpa)kalollue
IIETIOCTHOCTh HAY4YHOW KapTHHbl MHpa U CHEIU(UKY METONOB IO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO, SHEPIus, SBICHUE,
IpoLecC, CUCTEMa, HayYHbIH (akT, NPUHIMI, TUI0Te3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopusl, UCCIIeI0OBaHNe, HaOIOIeHNe, U3MEPEHNUE, SKCIIEPUMEHT U IpyTHe);

YHHUBepCaJlbHble y4eOHble NeHcTBUS (TI03HaBaTeNbHbIE, KOMMYHUKATUBHEIE,

pETyJISTUBHEIE), obecrieynBaronye bopMupoBaHUE GYHKIIMOHAIBHOM
I'PaMOTHOCTH U COI[MATBHON KOMITIETEHIIUU 00ydaromuxcs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIh30BAaTh OCBOEHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33pEHUYECKUEe 3HAHUS U yHHUBEpCAJIbHBIE Yy4eOHbIE
JIECTBUS B ITI03HABATEIILHON U COLIMAIIBHOM IIPAKTUKE.

MeranpeaMmeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEJbHBIMH, KOMMYHUKAaTUBHBIMH M  PETyJSTUBHBIMYU
JNIeCTBUSIMHU.

OBinanenune YHHBepCaJbHbIMH y4eOHBIMH NMO3HaABaTeJbHbIMH
JAeHCTBHSIMH:

1) 6a3oBble JTOTHYECKHE TeHCTBHSA:

CaMOCTOSTENFHO  (OpMyNHUpPOBaTE U aKTyallM3UpoOBaTh  Mpodliemy,
BCECTOpPOHHE €€ pacCMaTpUBaTh;

OIpeneNsiTh LEeNu JeATEIbHOCTH, 3aJaBas IapaMeTphl U KPUTEPUM UX
JIOCTHXKECHUSA, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C IIOCTABIEHHBIMHU LIEJISIMU;

WCIIOJIB30BaTh NPU OCBOCHWM 3HAHUW NPHUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJIETIATh XapaKTEpHbIC NPU3HAKW MOHATUM U YCTaHABIUBATh UX B3aWMOCBS3b,




HCIIONIE30BaTh COOTBETCTBYIOIINE MOHSATHS I O0BSICHEHUS OTIENBHBIX (DAKTOB U
SIBIICHHH,

BBIOMpATh OCHOBaHHMS M KpPHTEPHH JUIs KIACCH(DUKALMM BEIIECTB U
XUMHUYECKUX PEaKLIHi;

YCTaHaBIUBaTh INPUYMHHO-CIECICTBEHHBIE CBSI3U MEXIY HM3y4aeMBIMU
SBIICHUSIMH;

CTPOWTH JIOTMYECKUE pACCYXXICHUS (MHIOYKTHBHbBIC, IEIyKTHBHEIE, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IIPOTHBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSAX, (GOPMYIMPOBATH BEIBOBI M 3aKIIFOUEHUS,

IIPUMEHATE B NPOLIECCE IIO3HAHUS, UCIIOIb3yEMbIE B XUMHH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIETH, TPE0OPA30OBEIBATE MOJIETIbHEIE IIPEICTABIEHUS] — XMMUYECKHAN
3HaK (CHMMBOJ) 3JI€EMEHTa, XUMHUYecKast popMyIia, ypaBHEHHE XMMHYECKOM peaKkuu
— NIPH PELICHUH y4eOHBIX I03HABATENBHBIX M MPaKTHYECKUX 3a/1ad, IPUMEHSThH
Ha3BaHHbIE MOJEIbHBIE NPECTaBIECHHs Ul BBIBICHUS XapaKTEPHBIX NPU3HAKOB
M3y4aeMBIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCIeAOBaTEIbCKHE IeHCTBHSA:

BJIaJIETh OCHOBaMM METOJOB HAy4YHOI'O ITO3HAHHUS BEIIECTB U XUMHUYECKUAX
peaKLuii;

(bopMyITUpOBAaTh eI U 3aJa4M UCCIIEJOBAHUS, UCIIOIB30BaTh MIOCTABIEHHBIE
U CaMOCTOSTENBHO CGOPMYTHPOBAaHHbIE BOIPOCHI B KauecTBE WHCTPYMEHTa
ITO3HAHHUSA ¥ OCHOBBI JJii (DOPMHUPOBAHUS TMIOTE3Bl IO NMPOBEPKE MPaBUIBHOCTH
BBICKQ3bIBAEMBIX CYKJICHUW;

BIIQJIETh HABBIKAMH CaMOCTOSITEIBHOIO IUJIAHUPOBAaHUS M IIPOBEJECHUS
YUEHHYECKUX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHUSI HAaOMIOAATH 32 XOA0M
IpoIlecca, CaMOCTOSTENEHO TPOTHO3UPOBATh €ro pe3ylbTaT, (OpMyIUpOBATH
000011IeHUs ¥ BBIBOJIbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIIBTATOB UCCIENOBAHMS,
COCTaBIIATH 0OOCHOBaHHEIM OTYET O IPOJIeNIaHHOM paboTe;

MPHOOpETaTh ONBIT YYEHWYECKOM HCCIENOBATENbCKOM M IIPOEKTHOU
JEATENBHOCTH, IIPOSBIATH CIOCOOHOCTP M TOTOBHOCTHE K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PEILEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3INYHBIX METOJ OB
MO3HAHUS.

3) paborta ¢ uHpopmManHeH:

OPMEHTHPOBAThCA B Pa3IMYHBIX WCTOYHHMKAaX UHGopManuu (Hay4dHO-
NOMyJIApHAs JIATepaTypa XHMHYECKOTO COIEpXKaHUs, CIIpaBOYHBbIE I10CO0Ms,
pecypcel MIHTepHeTa), aHAIM3MPOBAaTh MHGOPMALMIO Pa3IM4YHBIX BUIOB U (QOpM
MIpEeACTaBJICHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTH u
HETIPOTHBOPEYUBOCTH;




(hopMyIHpOBATh 3amPOCHl ¥ NPUMEHSTh PA3IAYHBIE METONBI IIPH IIOMCKE ¥
otOope uHGOpPMAIMM, HEOOXOAMMOM IS BBIIIOJHEHUS y4eOHBIX 3a7au
OINpeIeNIEHHOTO THUIIA;

NpUOOpETaTh OMNBIT HCIONB30BaHMUS HH(YOPMAMOHHO-KOMMYHHKATUBHEIX
TEXHOJIOTHH U Pa3IMYHbIX TIOUCKOBBIX CHCTEM;

CaMOCTOSTENEHO  BBIOMpAaTh  ONTHMANBHYIO  (GOpMY  IIpeICTaBIEHUS
uHbOpMaLuHK (CXeMBl, rpadKy, AUArpaMMBl, TaOIHIIE], PUCYHKH U IPyTHE);

UCIIOJIE30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA IPU PabOTE C XUMHUUECKON
uHQOpManuel: IPHUMEHATh MEXIpPEAMETHbIe ((hH3UYECKHe W MaTeMaTHYecKue)
3HaK{ ¥ CUMBOJIBI, (hopMyIibl, ab0peBUaTyphl, HOMEHKIIATYPY;

UCIIONIB30BaTh U IPeoOpa3oBHIBATH 3HAKOBO-CHMBOJIMYECKHME CPENCTBA
HaTJIS AHOCTH.

OBnageHHe yHHBepCaJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBHSAMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOW TEMbI B XOIe OHaliora H/Wiu
IOUCKYCCHM, BBICKa3bIBaTh  HJeH, (GOpPMYIHpPOBaTh CBOM  IIPEIOKEHUsI
OTHOCHTEJIFHO BHITIOJTHEHHUS MPEAJIOKEHHOM 3a1a4H;

BBICTYIIaTh C Mpe3eHTaI[deld pe3yJIbTaTOB II03HABATEIHHON IesITeLHOCTH,
MOJTyYE€HHBIX CAMOCTOSTENIHHO MITH COBMECTHO CO CBEPCTHUKAMMU IIPH BBHITIOTHEHUN
XUMHUYECKOTO SKCIIEPUMEHTa, MPaKTHYeCKOW paboThl MO UCCIEIOBAaHUIO CBOUCTB
H3y4aeMBIX BEIIECTB, pealli3alii y4eOHOro npoekTa U GopMyIHpOBaTh BEIBOJIBI
[0 pe3yibTaTaM MPOBEIEHHBIX HCCIENIOBAHUN IYTEM COIIACOBAHHUS IMO3UIUK B
XoJie 00CyXIeHUsI 1 0OMEeHa MHEHUSIMHU.

OgiaieHHe YHHBEPCAJbHBIMH PeryJsiTHBHbIMH [1eHCTBUSIMH:

CaMOCTOSTENIFHO IUIAHMPOBAaTh M OCYIIECTBISTH CBOIO II03HABATEIbHYIO
JeSTENBHOCTD, ONpeaeNss e€ Ield X 3aJadyd, KOHTPOIMpOBaTh U IO MeEpe
HEOOXOIUMOCTH KOPPEKTHUPOBATh INpeAaraeéMbli alrOpUTM MAEUCTBUM Ipu
BHIIOTHEHNM Y4YeOHBIX M MCCIIEOBAaTENbCKUX 3a/ad, BbIOMpaTh Haubolee
3¢ deKTUBHBIN Crmoco0 WX pelIeHHs C Y4E€TOM IONy4eHHs HOBBIX 3HAHUM O
BEIECTBaX M XUMHUECKUX PEaKIIHIX;

OCYLIECTBJIAAITE CAMOKOHTPOJIb CBOEM JeSTEIbHOCTA Ha OCHOBE CaMOaHalIn3a 1
CaMOOIICHKH.

NPEIMETHBIE PE3YJIbTATDBI
10 KJJACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHMs Kypca «OpraHudyeckas XHMUA»
OTPAXKAIOT:

chOPMHPOBAaHHOCTh  IPEACTABIEHUHA O XUMHUYECKOM  COCTaBISIOIIEH
eCTeCTBEHHO-Hay4YHO! KapTUHBI MUPA, POJIX XUMUH B [IO3HAHUH SIBJIEHUM IIPUPOJIEI,




B (DOPMMPOBaHMM MBIIUIEHHS ¥ KyJNBTYPHl JHMYHOCTH, €€ (YHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJUMOH [Uisi pelIeHUs MPAaKTHYECKHMX 3aa4 U SKOJOTMYEeCKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 30POBBIO ¥ IIPUPOIHOM CpefeE;

BIQICHHE  CHCTEMOM  XMMHMYECKHMX 3HAaHHUH, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIATAIOIME IOHATHA (XHMMHYECKHH D3JIEMEHT, aToM, 3JeKTPOHHas
0007104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPULIATELHOCTD, XUMHYECKast
CBA3b, CTPYKTypHas (opMyia (pa3BEpHyTas M COKpauIEHHas), MOJIb, MOJSpHAs
Macca, MOJISIPHBIA 00BEM, YIIIepOJHbIH CKeNleT, pyHKIMOHAIBHAS TPYIITa, PAIUKAIl,
HU30MEPHsI, H30MEPBI, TOMOJIOTUYECKHUHU PsiJl, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPOT U
a30TCOAEpXKAIllE COEIMHEHHs, MOHOMEp, IIOJIUMEDP, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COENVHEHUs); TEOPHH U 3aKOHBI (TEOPHS CTPOEHHS
opranuyeckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XHMMHH; MHPOBO33PEHUECKHE 3HAHUS,
JeXallye B OCHOBE MOHUMAHWS IPUYMHHOCTA U CUCTEMHOCTA XHMHUYECKHUX
SIBIIEHUM, (DaKTOJOTHYECKHEe CBEIEeHUS O CBOMCTBAaX, COCTaBe, IOJNyYEHHUH U
0e30MacHOM HCMOJIB30BAHUM BaXKHEHIINX OpPraHMYECKHWX BEIIECTB B OBITYy M
IIPAaKTUYECKOH AESITEIIbHOCTU YEII0BEKa,;

chOPMHUPOBAaHHOCTh YMEHUU BBIABISATh XapaKTepHble NPU3HAKU TTOHSATHIM,
yCTaHaBIMBaTh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE IOHSATUS IIPU
ONMCaHUM COCTaBa, CTPOCHHS U MPEBPALLIEHUNA OPTaHUYECKUX COCIUHEHUN;

chOpMHPOBAaHHOCTh YMEHHUM HCIONB30BAaTh XUMUYECKYIO CHMBOJIUKY [JIsSt
COCTaBJIEHHS MOJEKYISAPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyT OpPraHMYeCKMX BEIIeCTB U YyPaBHEHHM XHMHMYECKHX peaklyi,
W3TOTaBIIMBaTh MOJEIM MOJIEKYJ] OPraHWYEeCKHMX BEILECTB I WIUIFOCTPALMU HX
XAMHYECKOT0 ¥ ITPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMUPOBaHHOCTh YMEHWH YCTaHABIMBATh IPUHAIJIEKHOCTE HM3YYEHHBIX
OpraHMYECKMX BEIIECTB II0 HX COCTaBy M CTPOEHHUIO K ONpEHEIEHHOMY
KJIacCy/TpyIie COeIWHEHWH (yriaeBOJOpOAbl, KHCIOPOZ M a30TCOAEpXKallue
COEUHEHMS, BBICOKOMOJIEKYJISIpHBIE COEIMHEHUs), JaBaThb WM Ha3BaHUS 10
cucremarudeckord HomeHknatype (IUPAC), a Taxxke NpUBOAUTH TPUBHAIBHLIE
Ha3BaHUs OTHOEIBHBIX OpPraHWYECKHMX BEIIECTB (3TWIIECH, IPONWIEH, AaleTUIIEH,
STHJICHIJIMKOJIb, TIUIEpUH, (eHOJN, (opMalbIerui, aueTalbAeThll, MypaBbUHAas
KHCIIOTa, YKCYCHasl KACJIOTa, OJIEMHOBAs! KUCIIOTa, CTEAPUHOBAast KACIIOTa, TIIF0K034,
GpyKTO3a, Kpaxmal, HeJUII0I03a, TITULUH);

chOpMHPOBAaHHOCTh YMEHHs OIPENEIATh BHUIbI XUMHYECKOW CBI3U B
OpPraHUYECKUX COeTUHEHUSX (OIUHApHBIE U KPATHBIE);

chOpMHPOBaHHOCTh YMEHHS IPUMEHSATH IIOJNOXKEHHWS TEOPHH CTPOEHHUs
oprann4eckux BemecTB A. M. ByTiepoBa aisi 00BSCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpaHEHUs MacChl BEIIECTB;




c(hOpMHUPOBaHHOCTh YMEHHUH XapaKTepPU30BATh COCTAB, CTPOCHHUE, HDU3HUECKHUE
U XUMHUYECKHE CBOMCTBA THUIMYHBIX IIpECTaBUTENed pa3IUYHBIX KIIACCOB
OpraHMYeCKHUX BELIECTB (METaH, 3TaH, STUIICH, IPONUIIeH, alleTUIEH, OyTaguen-1,3,
MeTunbyTaaues-1,3, 6eH30I, METaHOI, 3TaHOJ, STHIEHIJIUKOIb, TIIMLEPHH, HEHOII,
aleTalubAeru/l, MypaBbHHAs U YKCYCHas KUCIIOTHI, TIIFOK03a, Kpaxmall, IeJIJII0I03a,
aMHUHOYKCYCHasl KHCIIOTa), HIUIIOCTPUPOBATh I'€HETHYECKYIO CBSI3b MEXAYy HUMMU
YPaBHEHMSMHU COOTBETCTBYIOIIMX XUMHMUYECKUX peakldd C HCIOIL30BaHHEM
CTPYKTYPHBIX (GOpPMYTT,

cOpMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOIO
ChIpbs (HeD T, IPUPOJHBIN ra3, yroib), CHOCOOB! MX MepepaboTKU U MPAKTUYECKOE
IIpPUMEHEHHUe MPOTYKTOB IepepaboTKH;

COPMHPOBAHHOCTh YMEHHH MPOBOIWTH BBIYMCICHHSA 110 XHMHYECKUM
ypaBHEHMsIM (Macchl, 00BbEMa, KOJIMYECTBa MCXOJHOTO BeleCTBAa MM MPOAYKTa
pPeaKIXu 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OIHOTO M3 UCXOIHBIX BEIIECTB
WM MIPOAYKTOB PEAKINHN);

chOpMHPOBAHHOCTh YMEHHMH BJIaJeTh CHCTEMOW 3HAaHUH 00 OCHOBHBIX
METO/IaX HAYy4YHOrO MO3HAHUS, UCIOIb3yEeMBbIX B XUMHUH IIPH U3YUYEHUU BEIIECTB U
XUMHUYECKUX sIBICHUH (HabioeHune, U3MepeHne, SKCIIEpUMEHT, MOJIEIIUPOBaHUE ),
KCIIOJIb30BaTh CHCTEMHBIE XWUMHUYECKHE 3HaHWS Ul TNPUHATUS pEIIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U UX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOIOIATh IIpaBUila MOJIb30BaHM XMMHUYECKOU
ocyIoi u JabopaTOpHBIM 00OpYyIOBaHMEM, a TakKe IpaBUia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMHU IO BBIOJIHEHUIO JabOpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

chOpMHPOBAaHHOCTh yMEHHMM IUIAHUPOBAaTh M BBIIOJIHATE XUMUYECKUM
SKCIIEPUMEHT (TpEBpaALEHNs] OPraHUYECKUX BEIIECTB IIPY HArPEBAHUH, IIOIyYEHUE
STHJIEHA U U3yUeHHUE ero CBOMCTB, Ka4eCTBEHHBIE PEaKLUU OPraHUYECKUX BEIIECTB,
JieHATypaIl¥si OEJIKOB IPH HAarpeBaHWH, IBETHBIE peaKlUi OEIKOB) B COOTBETCTBUM
C TpaBUIaMHd TEXHWKH O€30MacHOCTH TIpH OOpallleHHH C BEIIeCTBAMU U
1a6opaTOpHBIM ~ O0OpPYINOBaHMEM, NPENCTABIATh pPE3yJNbTaThl XUMUYECKOIO
JKCIIepUMeHTa B (OpMe 3amucCHh YpaBHEHUM COOTBETICTBYIOIUX pEaKIUil u
(GhopMyIMpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOPMHPOBAaHHOCTh YMEHHN KPUTHUECKH AHAIU3UPOBATH XUMUYECKYIO
WHQOpMaIUIO, MONy4aeMyl0 W3 pa3sHBIX HCTOYHHKOB (CpelICcTBa MacCOBOM
uHbopMaiuu, IHTEpHET U APYTHX);

chOPMHPOBAaHHOCT  YMEHUH  cOOmoOAaTh  IpaBHia  SKOJIOTUYECKU
L[€JIECO00Pa3HOr0 TOBEACHUsT B OBITY M TPYJOBOM JEATEIIBHOCTH B LEJIX
COXpaHEHHsI CBOETO 3J0POBBbS U OKpYXAIOLIeH NpUPOAHON Cpefbl, OCO3HaBaTh




OIIaCHOCTH BO3/ICWCTBHMS Ha JXMBBIE OPraHM3MbI ONPENENEHHBIX OPraHMIECKUX
BEILIECTB, MOHUMas CMbICH nokasarens IIJIK, mosicHATH Ha mpuUMepax CIOCOOLI
YMEHBIICHUS M TPENOTBPAINEHHS HX BPEIHOTO BO3AECHCTBHS HA OpraHW3M
YEJIOBEKa;

1y 00y4aroIyXcsl ¢ OrPaHMYCHHBIMH BO3MOXHOCTSIMH 3[J0POBBSA: YMEHHE
IPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHEIX METOJAX IIO3HAHMS BELIECTB U
XUMHUYECKUX SIBICHUMA;

Ul CIENBIX ¥ ClIabOBUIAMIMX OOYYAIONMIMXCS: YMEHHE HCIIOIL30BaTh
penbedHO-TOYeUHyI0 cucTeMy 0003Hauenuit JI. bpaiins s 3anucu XUMUYeCcKux
bopmy.

11 KJJACC

IIpenmeTHBIE pe3ynbTaThl OCBOeHMs Kypca «OOmas W HeopraHudeckas
XUAMUSD OTPaXKaroT:

cOpMUPOBAHHOCTh MpPEACTABIEHUH: O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAY4YHOM KapTUHBI MUPA, POJIA XMMHUU B IO3HAHHUH SIBIICHUMN PUPOIHI,
B (OpMHUpPOBAaHMM MBILUIEHUS M KyJIbTYphl JHUYHOCTH, €€ (GYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOUMOM UIsl PeLIeHUs] MPaKTHIECKUX 3aa4 U 3KOJOTHIECKH
000CHOBaHHOT'O OTHOIIEHHUS K CBOEMY 3IOPOBBIO M IIPUPOTHOMN Cpee;

BIIAJICHUE  CHUCTEMOM  XUMHUUYECKUX  3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOITOJIAralolye MOHATUS (XUMHUYECKUW 3JIEMEHT, aToM, H30ToI, S-, p-, d-
AJIEKTPOHHBIE OpOUTAM aTOMOB, HOH, MOJIEKyJa, MOJIb, MOJSPHBIA O0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHh OKUCIEHUs, XUMHUYECKas CBS3b
(xoBasileHTHas1, MIOHHAs, METAJUIMYECKasi, BOJOPOHAs), KpHCTaNInYecKas peréTka,
TUNBl XUMUYECKUX PpEaKLUUW, pacTBOpP, JJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
JJNIEKTPOJINTUYECKAs OUCCOLMAIUs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XAMHYECKON peaKlud, XHMHYECKOe paBHOBECHE); TEOpPUH M 3aKOHBI (Teopust
AJIEKTPOIMTHUECKON IuccolManuu, nepuoauueckuid 3axoH [I. M. Menpeneesa,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUs U IIPEBPAILCHUS SHEPIUAU
IpA XUMHAYECKUX PEaKLHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMUH,
MHPOBO33PEHYECKHAE 3HAHUS, JIEKAIUE B OCHOBE IIOHUMAHUS IIPUYHMHHOCTH X
CHUCTEMHOCTH XWMHYECKUX SBIIEHUH, (HaKTONOTHYECKHE CBENEHHUS O CBOMCTBAX,
coCTaBe, TOy4YeHUH U 0e30MMacHOM HCIOJIb30BaHUHU BaXXHEUIINX HEOPTraHUYECKUAX
BEILIECTB B OBITY ¥ IPAKTUYECKOM IESITEIHbHOCTH YEII0BEKA;

chOpMHPOBaHHOCTh YMEHUW BBISBISTh XapaKT€pHbIE NPU3HAKU ITOHSTHH,
yCTaHaBIIMBaTh MX B3aMMOCBS3b, MUCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHS MpPHU
OIIMCaHHUHU HECOPraHUYECCKHUX BEIIECTB U UX npeBpameHIdﬁ;

chOpMHPOBaHHOCTh YMEHUW HCIOIB30BaTh XUMHUYECKYIO CHMBOJIUKY JJIsI
cocTaBieHHss (GOpMyJl BeHmECTB W YpPaBHEHHN XMMHYECKUX peakiyi,




cucreMatryeckyro HomeHknarypy (IUPAC) u TpuBuanbpHble Ha3BaHUS OTIETBHbBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, YIJIEKHUCNBIA Ta3, aMMHaK, TaliéHas
U3BECTh, HETalI€Has U3BECTh, IUThEBAst COMA, IIUPUT U IPYTHE);

cOpMHPOBaHHOCTh YMEHHIA ONPEIENATh BAIEHTHOCTh M CTENEHb OKUCICHUS
XUMHYECKHX 3JIEMEHTOB B COECOWHEHHSIX Pa3MYHOTO COCTaBa, BHJ XMMHYECKOMN
CBs3M (KOBaJICHTHas, HOHHAs, MEeTaLIMIecKasi, BOXOPOIHAs) B COEAUHEHUSIX, THUII
KPUCTAIMIECKON DPEIIETKA KOHKPETHOIO BEIeCTBAa (ATOMHAs, MOJIEKYJISpHasi,
MOHHAas1, METAJUIMYECKas), XapaKTep Cpelbl B BOOHBIX PACTBOPaX HEOPTaHUYECKUX
COCIMHEHMH,

c(OPMHUPOBAHHOCTH YMEHUU yCTaHaBIIUBATh IIPUHAIIIEKHOCTh
HEOPraHMWYECKUX BEIECTB IO MX COCTaBy K OIPeNeN€HHOMY KIacCy/TpyIie
COEeMHEHHUH (IIpOCThIE BEIeCTBa — METAJUIBI M HEMETAJLIbl, OKCHJIBI, OCHOBAHUSI,
KHCJIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH);

C(OPMUPOBAHHOCTh YMEHHUH PacCKpPBIBaTh CMBICI TIEPUOAMYECKOr0 3aKoHa JI.
W. MeHpeneeBa U IeMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
¥ TIPOTHOCTUYECKYIO QyHKIIUY;,

cOpPMUPOBaHHOCTh YMEHHMHM XapaKTepU30BaTh OJIIEKTPOHHOE CTPOEHHE
aTOMOB XHUMHYECKHX OdyeMeHToB 1-4 mepuonoB Ilepumomudeckoil CHCTEMbI
xuMuuyeckux snemeHToB JI. V. MenzeneeBa, HCHoNb3ys MOHATHS «S-, p-, d-
3JIEKTPOHHBIE OPOUTATI, «IHEPTETHUECKUE YPOBHI», O0BACHATH 3aKOHOMEPHOCTH
W3MEHEHUs! CBOWCTB XMMHUYECKUX 3JIEMEHTOB U MX COEIWHEHWH MO TepuojgaMm u
rpynnam I leprogudeckoii cuctemsl xumudeckux 3neMeHToB /. 1. Menneneesa;

chOpMHpPOBAaHHOCTh YMEHUH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHe
XUMHUYECKAE CBOMCTBAa HEOPraHMYECKHMX BELIECTB pa3IUYHBIX  KJIAcCOB,
MOATBEPXKIATh CYIIECTBOBAaHHE T'€HETUYECKOW CBSI3U MEXAY HEOPTraHWYEeCKUMU
BEIIeCTBAMH C TIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIINX XUMUIECKIX PEaKIIH;

C(hOPMHUPOBAHHOCTh YMEHHS KIACCH(PHUIMPOBATH XUMHUUECKHE PEAKIMU II0
pa3IMYHBIM NpU3HAKaM (YUCIy M COCTaBy peardpylollyX BEIIEeCTB, TEIJIOBOMY
b GheKTy peakiuy, U3MEHEHUIO CTENeHEeW OKHCICHUS 3JEMEHTOB, 00pPaTUMOCTH
peaKITiy, YYacTHIO KaTallu3aTopa);

c(hOPMHUPOBAaHHOCTP YMEHUN COCTABISATh yPaBHEHHs DPEaKIUHA pPa3IUYHbIX
THUIIOB, TIOJIHBIE U COKpAIEHHBIE YpaBHEHHS peakluii HIOHHOTO oOMeHa, yUUuThIBast
YCIIOBHS, IIPX KOTOPBIX 3TH PeaKLUU UIYT JO KOHIIA;

chOpPMUPOBAHHOCTh YMEHHWM IPOBOAWTH pEaKLUUH, I[OATBEPXKAAIOLINE
KaueCTBEHHBI COCTaB pa3jMYHbIX HEOPraHWYECKHUX BEIIECTB, paclO3HaBaTh

OIBITHBIM ITyTEM HMOHBI, PUCYTCTBYIOIIHE B BOAHBIX pacTBOpaxX HEOPraHUYECKUX
BEIIIECTB;




COPMHPOBaHHOCTb ~YMEHHH pPAaCKpHIBaTh CYIIHOCTh OKHCIIHTENBHO-
BOCCTAaHOBUTEIIBHBIX PEAKIMK IIOCPENCTBOM COCTaBIEHUS 3JIEKTPOHHOro GanaHca
3TUX PEaKIuii;

copMUPOBaHHOCTh YMEHUIA OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOH
peaKiuy OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHSI
B 3aBUCHMOCTH OT BHeIlHero Bo3aeicTus (mpunuun Jle Illarense);

C(hOPMUPOBAaHHOCTh YMEHMH XapaKTepH30BaTh XUMHYECKHE IIPOIIECCHI,
Je)KAIHe B OCHOBE IPOMBILUIEHHOIO IIOJNyYE€HUsI CEpHOM KHCIIOTBHI, aMMHakKa, a
TaKXke C()OPMUPOBAHHOCTh NPENCTABICHUH 00 OOIIKUX HAYYHBIX IPHHIMIAX U
9KOJIOTMYECKUX NpobiieMax XUMHYECKOTO IPOU3BOICTBA;

C()OPMUPOBAHHOCTh YMEHHWI HPOBOAUTH BBIYUCIECHUS C HCIIOJIb30BAHHEM
IIOHATHUS «MacCcoBas J0JIs BEIIECTBA B paCTBOPE», 00BbEMHBIX OTHOIIEHUH ra30B NP1
XUMHWYECKHMX pEaKIUsIX, MacChl BellecTBa WU 00BEMaA ra3oB MO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIIAM
BEILECTB, TEIUIOBOro 3(@deKra peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, [IPEBPAILCHUS U COXPAHEHMSI SHEPTUH;

c(OpMHPOBAHHOCTh YMEHHH COOJIIOIaTh MIPaBUIIa MMOJIB30BAHUS XUMHUIECKO
nocyfod W nabopaTopHBIM 00OpyZOBaHUEM, a Takke IpaBWiia OOpallleHHs C
BEIIECTBAMUA B COOTBETCTBUM C MHCTPYKLHUSMH 10 BBIIOJHEHHIO JIaOOPATOPHBIX
XUMHYECKUX OIIBITOB,;

COPMHUPOBaHHOCTh YMEHHMH IUIAHUPOBaThb M BBINOJNHATh XUMUYECKUI
SKCIIEPUMEHT (pa3iiokeHHe MepoKCHAa BOAOPOAA B NMPUCYTCTBHU KaTalu3aTopa,
ONpENeNeHre Cpelbl pacTBOPOB BEIIECTB C IIOMOLIBI0 YHUBEPCAIBHOIO
WHJIUKATOpa, BIUSHUE PA3UUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON peakivi,
peakiud MOHHOTO OOMeHa, KayeCTBEHHble peakluu Ha cynbdar-, kapOoHaT- u
XJIOPU/I-aHAOHBI, HA KaTUOH aMMOHUS, PELIECHUE 3KCIEPUMEHTAIBHBIX 3a1a4 I10
TeMaM «Metauibl» U «HemeTtauibly) B COOTBETCTBUH C IpaBHIIaMU TEXHUKU
0e30macHOCTH TpU OOPAIIEHUH C BELIeCTBaMH U J1abOpaTOpHBEIM 000pYyJOBaHUEM,
NPENCTaBIATh pe3yJbTaThl XWMHUYECKOro »JKCIEepHUMEHTa B (opMe 3amucu
ypaBHEHH COOTBETCTBYIOIINX PeaKLUi 1 OPMYyIHUPOBATH BEIBOABI HA OCHOBE 3THX
pe3yJIbTaToB;

cOPMUPOBAHHOCTh YMEHHH KpUTHYECKHA aHAIU3UPOBAaTh XUMHUYECKYIO
HHGOPMAITHIO, TOTyYaeMyl0 U3 pa3HBIX MCTOYHHKOB (CpeAcTBa MacCOBOM
KOMMYHHUKaluy, IHTepHET U Ipyrux);

COPMHUPOBAHHOCTh ~ yMEHUN  coOmofaTh  MpaBHIa  JKOJIOTHYECKH
1[eNecoo0pa3HOro MOBENeHUS B OBITY W TPYINOBOW [EATEIBHOCTH B IEISIX
COXpaHEeHMWs] CBOEr0 3I0pPOBbS M OKPYXXAIOLIEW IIPUPOIHONM Cpensl, OCO3HABATh
OIaCHOCTbH BO3JEHWCTBUS HA )KUBbIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs




cmelcn mokasarens IIJIK, mosicHATe Ha mpuMepax cHnocoObl yMEHBIIEHHS ¥
IIpeIOTBPAICHHs] UX BPEIHOTO BO3/ICUCTBUS HA OPIraHU3M YEJIOBEKa,;

Ui 00yJaroIUXCsl C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbSI: YMEHHE
OPUMEHSTh 3HAHWS OO0 OCHOBHBIX JOCTYIHBIX METOJax ITO3HAHHUS BEIIECTB U
XUMUYECKHUX SIBICHUM;

Ul CHENbIX W CIabOBHIOAMMX OOydYaloOIMXCsS: YMEHHE HCIIONb30BaTh
penbehHO-TOUEYHYI0 cUcTeMy oOo3HaueHUH JI. bpaidns Ans 3amucu XMMHUYECKIX
hopmyar.
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IlosicuuTeabHAS 3anIMCKA

Pa6ouas nporpamma no yye6HOMy mpeamery «XuMus», 11 Kiacc COCTaBIeHa B COOTBETCTBUM
TpeboBaHusIMK (eIEpaTbHOr0 KOMIIOHEHTA TOCY IaPCTBEHHOTO CTaH[apTa O6IEro 06pa3oBaHys,
IPUMEPHOM IPOrpaMMBI CpeIHETO (IOJIHOr0) 06Imero 0bpa3oBanus o XxuMuH, 11 xiacc.

Yyebnuk 11 obmeobpazoBaTenbHbX yueOHbix 3aBeaennit O. C. [abpuemnsan. «Xumus.11 xacce.
ba3zoBeblit ypoBens». M.: [lpoda, 2021r;

VueOHbIi npeaMeT uzydaercs B 11 kimacce, paccunran Ha 34 yacos (1 yac B HEZENIO), B TOM
YHCIIe Ha IPaKTUYECKyIo paboTy — 3 daca, KOHTPOJIBHYIO paboTy — 4 gaca.
Kypc «Xumus. bazoBblit ypoBeHE» HMEET KOMILIEKCHBIA XapaKTep, BKIFOYAET OCHOBEI
OpraHMYeCKOM XMMMH, CBEJICHUS O IPUIUHHO-CIIEICTBEHHOM 3aBHCUMOCTH MEXKIY COCTABOM,
CTPOEHMEM, CBOMCTBAMHU ¥ IPUMEHEHUEM PA3IMYHBIX KIIACCOB OPraHMYECKUX BEINECTB,
CBEJICHUS O NIPUKIIAJHOM 3HAUCHUH OPraHUYECKOH XUMHUH.
IIporpamMmMoii IpeyCMOTPEHO IPOBEACHHE:

1. KOHTpPOJIBHBIX paboT 4;

2. mpakTHYecKux pabort 3;

3. TpoBEpOYHBIX paboT 4.

N3yuenne xuMHuU B cTapiiel mkoje Ha 6a30BOM ypOBHE HAIIPABJIEHO Ha TOCTIKEHHE
CIEAYIOLIUX LETIEH:

* OCBOCHUE 3HAHUM 0 XMMHUYECKOH COCTABIIAIONIEN ECTECTBEHHOHAYYHON KapTUHBI MUDPA,
BOXHEUIIUX XUMUYECKUX TOHATHUAK, 3aKOHAX U TEOPUSIX;

* OBJIAJICHAE YMEHHSMH PHUMEHSATH TOJTyUYECHHBIE 3HAHUS Ul 00bICHEHUS pa3HOOOpa3HbIX
XUMHYECKHX SIBJICHUH U CBOMCTB BEIIECTB, OLICHKH POJIM XUMUHU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTWH U MOIyYEHUH HOBBIX MAaTEPUAIIOB;

* pa3BUTHE TO3HABATEIHFHBIX HHTEPECOB M HHTEIUIEKTYaTbHBIX CIOCOOHOCTEH B IIpoliecce
CaMOCTOSITETTFHOTO IPHOOPETEHUS XUMHUYECKHX 3HAHUH C HCIIOJIb30BaHUEM Pa3IMYHBIX
UCTOYHUKOB HH(OpPMAIIUH, B TOM YHCIIE KOMIBIOTEPHBIX;

* BOCIIUTaHHE YOEXKICHHOCTH B IIO3UTHBHOM POJIM XMUMUH B KHU3HH COBPEMEHHOTO 00IIIeCTBa,
HEOOXOJMMOCTH XUMHUUECKH I'PaMOTHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M OKPYXKaroIeh
cpezne;

* IPUMEHEHUE TTOTyYEHHBIX 3HAHUH ¥ yMEHUH JUIsi 6€30I1aCHOTrO MCIIOJIb30BaHMs BEIECTB U
MaTepHaJIOB B OBITY, CEJIbCKOM XO035HCTBE U Ha IIPOU3BOACTBE, PEIICHUS IPAKTUYECKHX 3a1a4 B
TIOBCEAHEBHOM XW3HH, IPEAYIPEKIACHUS SIBICHUH, HAHOCAIUX BpeJl 3I0POBBIO YEIIOBEKA U
OKpYKarolllen cpele.

Llenu u 3amauu u3ydeHus yueOHoro npeamera « Xumus. ba3ossli ypoBeHb», 10 kiacc:

. OCBOCHHE 3HAaHUH OCHOBHBIX IIOJI0OXKEHUH TEOPUH CTPOECHHUS OPTaHUYECKUX COCTUHEHUM
A.M.ByTiiepoBa; HCTOpPUH Pa3BUTHS COBPEMEHHBIX NpeacTapiaeHui o BMC; Beigatomuxcs
OTKPBITHSAX XUMHH; POJIA XUMUAIECKOH HayKu B (HOPMUPOBAHIH COBPEMEHHOM
€CTECTBEHHOHAYYHO! KapTHHBI MHPA; METOJIaX HAyYHOI'O TO3HAHUS,

. OBJIaJICHUE YMEHUSIMH 000CHOBBIBATH MECTO U POJIb XMMUYECKUX 3HAHUH B
NPaKTHYECKOM JEeSTeTPHOCTH JIIOAEH, Pa3BUTHU COBPEMEHHBIX TEXHOJIOTUH; IPOBOJUTE
HaOIIOEHHE 32 SKOCUCTEMAMH C IEJIBI0 HX OMUCAHUSA ¥ BBISBICHUS €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX H3MEHEHHH, CBI3aHHBIX C Pa3BUTHEM XHMUYECKOH IPOMBIIIIICHHOCTH;

HaXOOWTh U aHAJIIM3SUPOBATH PIH(bOpMaL[I/IIO 0 XUMHUYECCKOM 3arpsa3HEHUU oxpyxca}omeﬁ Cpeanl
" €T0 NOCICACTBUAX,

° Pa3BUTHE IO3HABATCIIBHBIX HHTEPECOB, MHTECIIJIEKTYAIbHBIX U TBOPYCCKHUX criocodHocTER
B npouecce H3YUYCHH BbIAAIONUXCS I[OCTI/I)KCHI/Ii;I XUMHUH, BOHICAIITHUX B 06IH€‘{€HOBC‘-ICCKY}O
KyJIBTYpY;




. BOCIIUTaHKE YOEXKIEHHOCTH B BO3MOXKHOCTH [IO3HAHKS JKUBOM IPHPOJIBL,
HEOOXOIMMOCTH GEPEXHOTO OTHOIIEHHS K IPUPOHON Cpere, cOGCTBEHHOMY 310POBbIO;
YBa)KCHHSI K MHEHHIO ONIIOHEHTA P 00CYKICHHH TPOOIIEM.

3amaun

* (popMEpOBaHHE y IMKOIBHUKOB CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, OCHOBAaHHOTO HA
NOHMMaHHH B3aMMOCBS3H 3JIEMEHTOB JXHBOM M HEXUBOM PHPOJIBI, OCO3HAHUM YEJIOBEKa KaK
YacTH IPHPOJIBL, IIPOLYKTa SBOIIOMH KUBOM IIPUPOJIBL;

E (bOpMPIpOBaHI/IC Y IIKOJIBHUKOB 3KOJIOTHYECKOI0 MBIIIJICHUS HA OCHOBE YMEJIOTO BJIaJCHUSA
cnocobamu CaMOOpraHu3aly XU3HECACIATCIIbHOCTH,

. npn06peTeHHe IIKOJIbHUKAaMH OIIbITa pa3H006pa3H0171 HpaKTHqCCKOfI JCATCIIPHOCTH, OIIbITa
IIO3HAHHA U CaMOITIO3HAaHHS B IIPOLECCE U3YUCHUS OKPYKAIOIIEro MUpa,

* BOCIIHTAHHUEC rpaxcnaﬂcxoﬁ OTBETCTBEHHOCTH ¥ IPABOBOI'0 CaMOCO3HAHH s, CAMOCTOSTEIbHOCTH
M MHUIHAaTHBHOCTH y4JallIUXCs Y€PE3 BKIIFOYCHUE UX B IIOSUTUBHYIO CO3UIATEIIbHYIO
9KOJIOTHYCCKYIO OCATEIIBHOCTD,

* CO3[aH¥E YCIIOBHIA JIIi BO3MOXXHOCTH OCO3HAHHOTO BBIOOpA WHIUBHIYaIbHOM
00pa3oBaTeNbHON TPAECKTOPHH, CIIOCOOCTBYIOMIEH OCIEnyomeMY IPoheCCHOHATEHOMY
CaMOOIIPE/IENICHUIO, B COOTBETCTBHH C HHIUBHYaJIbHBIMH HHTEpECaMU peOeHKa U
NOTPEOHOCTSIMU PETHOHA.

ObmeyuyeOHbIE YMEHUS, HABBIKH U CIIOCOOBI JEATETFHOCTH CPENHETO (IIOJIHOTO0) 00IIero
obpa3zoBanus Mo yueOHOMY npeaMeTy «Xumus. ba3zoBbii ypoBenb», 10 kiacc:

YMEHHE CaMOCTOSTENHHO U MOTUBHPOBAHHO OPraHU30BHIBATH CBOIO MIO3HABATEIBHYIO
JESTeNFHOCTD (OT IOCTAaHOBKY IEJTH J0 TTOJIy9eHHsI ¥ OLIEHKH Pe3yibTara);
HCIIOJIF30BAHKE HJIEMEHTOB IPHYMHHO-CIIEICTBEHHOTO M CTPYKTYPHO-()YHKIIHOHAIEHOTO
aHaJIN3a; OIpeeNIeHHe CYIHOCTHRIX XapaKTEPUCTHK U3y4aeMoro 0ObeKTa;

YMEHHUE pa3BEPHYTO 0OOCHOBBIBATH CYX/IEHUSI, 1aBaTh ONPENEIICHNS, IPUBOUTD
JIOKa3aTeNNbCTBA; OIICHUBAHKUE M KOPPEKTUPOBKA CBOETO IIOBEIEHUS B OKpYIKaroIel cpere,
BBINIOJIHEHHUE B IPAKTHUECKOHN IEATETHHOCTH U B IOBCETHEBHOM KHU3HU HKOJIOTMYECKUX
TpeOOBaHMIA;

UCIIOJIb30BaHNE MYJIbTUMEIUHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHH [t 00paboTKy,
nepeaayn, CHCTeMaTh3alui HHGOpMaIiy, co3qanus 0a3 JaHHBIX, IPE3CHTAIUH.

CrnenuaibHble yMEHHUS, HABBIKK U CIIOCOOBI IEATETFHOCTH 0 YueOHOMY IpenMeTy « XUMHUS.
bazoBrrit ypoBeHb», 10 kace

Yyammuecs T0MKHBI 3HATh:

© 8adiCHetiuwUue XUMu4ecKue NOHAMUS: BEIECTBO, XUMUYECKHUH SJIEMEHT, aTOM, MOJIEKyJIa,
OTHOCHTEJIbHBIE aTOMHAs M MOJIEKYJIIPHAS MAaCChl, XUMUYECKasl CBSI3b,
AIIEKTPOOTPULIATENLHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHHUS, MOJIb, MOJISIpHAs Macca,
MOJISIDHEIM 00BEM, BEIecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS, OKACIUTEND U

BOCCTAaHOBHUTEIb, OKUCIIEHHE M BOCCTAHOBJIEHHE, YTIIEPOIHBIH CKeNeT, QyHKIMOHAIbHAS IPYIIIia,
HU30MEPHSL, TOMOJIOTHS;




" OCHOBHbIE 3AKOHbL XUMUU: COXPAHCHHS MaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, IIEPUOTAYCCKH I
3aKOH;

* OCHOBHble Meopuy XumMuu:. XAMAUIECKOM CBS3H, BHCKTpOJII/ITI/I‘{CCKOﬁ AUCCOIIAIIAA, CTPOCHUA
OPranu4CcCKux COCIMHECHUH;

* 6ADICHeUULUe Beuyecmea U Mamepuansl: CEpHasl, COJIHAs, a30THAS ¥ YKCYCHAS KMCIIOTHL,
INEJI0YH, aMMHUaK, MUHEPAJIbHBIE YI00PEHH S, METaH, STHIIEH, allETHIICH, GEH30JI, 3TAHOII, JKHUPBL
MBLIa, III0K03a, Caxapo3a, Kpaxmall, KiieT4arka, O€Kku, HCKYCCTBEHHBIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHL;

* OCHOBHEIE 0071aCTH IPUMEHEHUS XUMHYECKUX 3HAHUM B IPAKTUKE CEILCKOTO XO35MCTBA, B
psizie IPOMBIIEHHOCTH, IIPH OXpaHe OKPYKAIOIEeH CPeIbl YeNIOBEeKa U 3J0POBhS YEIOBEKA.

Yuanecs DOKHBI YMETh:

" Ha3vbl6amb U3YYCHHBIE BEIECTBA 110 « TPUBHAIBHOM» WIIM MEXAYHAPOIHOM HOMEHKIIATYPE;
BIIAJETh SI3BIKOM IIPEIMETA;

* Onpeoensimy: BAICHTHOCTh U CTETIEHb OKUCIICHHUS XUMUYECKUX JJIEMEHTOB, THII XMMHYECKOM
CBSI3U B COCIMHEHUAX, IPUHAUIEXKHOCTH BEIIECTB K pa3lInYHbIM KJlacCaM OPraHUYECKHX
COETUHEHHI;

© Xapakmepu306amyp: 00IIHE XUMHAYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COEUHEHHH; CTPOEHUE ¥ XMMUIECKHAE CBOMCTBA H3yUYEHHBIX OPraHUYECKUX COCTUHEHMIA;

* 00BACHAMYb: 3aBUCUMOCTE CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; IPUPOAY XUMHUIECKOH
CBSI3H;

* 8bINOJIHAMb XUMUYECKUU SKChepumMeHm TI0 PaCIIO3HaBaHUIO BAXHEUINNX OPraHUYECKUX
BEIIECTB; peulams pacueTHEIE 3aIaul Ha BEIBOJ GOPMYIIbI OPraHUYECKOTO BEIIECTBRA;

* NPOBOOUMb CAMOCTOSITENIHHBIN TOUCK XUMUIECKON HHPOPMALIUH C UCIIOJIb30BAHHEM
Pa3IMYHBIX HCTOYHHKOB (HAYYHO-TIOIY/ISIPHBIX W31aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WHTepHeTa); UCIIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH UL 00pabOTKY U Iiepeiadun
XMMHYECKOM HHGOpPMAIIUH U €€ IPEICTaBIICHHS B Pa3IMYHbIX (opMax; JaBaTh
apryMEHTHPOBaHHYIO OIICHKY HOBOM MH(OpMalMyU 10 XMMUYECKHAM BOIIPOCaM;
Hcnonp30BaTh NMpHOOPETEHHBIE 3HAHUS X YMEHUS B IPAKTUIECKON AEATEIBHOCTH U
TIOBCETHEBHOM XKHU3HU JJIA:

© peam3alyy JesTeIbHOCTHOTO, IPaKTHKO-OPUEHTHPOBAHHOIO ¥ JIMYHOCTHO
OPUEHTHPOBAHHOI'O IIOAXO/0B;

* OCBOCHHS yYalIUMUCS UHTEIUIEKTYaJIbHOM U IMPAaKTUYECKOH NEATENBHOCTH;

- OOBICHEHMS] XAMWYECKHUX SBIICHHUM, IPOMCXOASAIIUX B IPAPOJIE, OBITY U Ha IPOU3BOJICTBE;

* OIpEJIEICHUS BOZMOXXHOCTH IPOTEKAHUS XUMUYECKHUX IIPEBPALIEHNHN B PA3IMYHBIX YCIOBHIAX U
OILIEHKH MX ITOCJIEICTBHM;

* OKOJIOTHYECKH I'PaMOTHOI'O ITIOBEJACHHS B OKp}’)I(aIOHICf;I cpeac;

* OOCHKH BIIUAHUAA XUMHAYCCKOI'O 3arpA3HCHUSA 0pr>1<a10meﬁ Cp€abl HA OPraHu3M 4€JIOBEKA U
APYTUC XXUBBIC OPIraHU3MBbI,

- 6e30macHOro 0OpalIeHust C TOPIOYAMHE U TOKCHYHBIMU BELIECTBAMHU, JIAOOpaTOPHBIM
obopynoBaHUEM;

- KDUTHYIECKOM OIIEHKH JOCTOBEPHOCTH XHUMHUYECKOH HHPOPMAIIUH, IIOCTYTAIOIIEH U3 pasHbIX
HUCTOYHUKOB.




IIpu oprammsanmuu mpomecca OOy4eHHS B paMKaX [aHHOW IIPOrPaMMBI IPEAIOJIAraeTcs
[IPUMEHEHKE CIIEAYIOIMX NEeIarOTHYECKUX TEXHOJIOTHH 00yJeHHU:

OpraHM3alsi CAMOCTOSTENEHON paboTH;

JUCTaHIIMOHHOE OOyUYeHHE;

po0JIEMHO-IUATIOTOBOTO O0YUESHHUS;

o0y4yeHre Ha OCHOBE COIIMATTHBHOTO B3aUMOICHCTRHS,
UH(GOPMaAMOHHO-KOMMYHHKAITMOHHEIE TEXHOJIOTHH;

CaMOKOHTPOJIS;

Pa3BUTHUS KPUTHUECKOTO MBIIILICHHS;

OpraHM3alMy IPYNIIOBOTO B3aUMOICHCTBHS.

BHeypquax NEATEIbHOCTE 10 IpeAMETy IIpeaycMaTpuBaeTcsi B (opMax OSKCKYpCWid,

IIPEAMETHBIX M MEXIPEIMETHBIX WIP U KOHKYpPCOB, ONMMIIHAJ OYHBIX W JUCTAHIIMOHHBIX,
TBOPYECKUX paboT.

© NN AW =




COJIEPXXAHUME TEM YYEBHOI'O KYPCA
xumuH 11 xinacca

Tema 1 CTPOEHHE BEHIECTBA.

B nannoi TeMe Kypca 3aIllJaHHPOBaHO M3yUeHHE OHATHI: aTOM, AP0 U SIEKTPOHHAS
00607104Ka, 3JIEKTPOHBI, IPOTOHEL, HEUTPOHBL. MUKpOMED B MakpoMup. JlyanusM JacTHiy
MHKPOMHDPA. DJIEKTPOHHOE 0611aK0, OpOuTaib, hopMa opOuTaeil, SHEPreTHUECKHE YPOBHH 1
IIOZyPOBHHM, aTOMHEIE OpOHTAITH.

OneKTpOoHHO — rpadudeckue GopMyIIbl aTOMOB SJIEMEHTOB, SJIEKTPOHHAS KIIaCCH(pUKAIs
91eMeHTOB. OU3MYECKHUH CMBICII IOPSIKOBOIO HOMEpA 3JIEMEHTa, IPUIUHBI H3MEHEHHS
METAJUIMYECKUX ¥ HEMETAJUIMYECKUX CBOMCTB JIEMEHTOB, 3HaYEHHE 3aKOHA IS Pa3BUTHS
Hayku. VloHHas CBA3b M MOHHBIE KPHCTANIMYECKHUE PEMIETKH, HIIEKTPOOTPUIIATETIHHOCTb,
KaTHOHBI, aHMOHEL. KoBaJleHTHas CBA3b U €€ Pa3HOBUIHOCTH M MEXAHU3MBI 00pa30BaHuUsL.
Merannngeckas CBA3b M METAJUIMYECKUE KPUCTAJUINYECKUE peeTKH. BomopoaHast CBs3b U e
pasHoBHIHOCTH. [Iprupona XuM. cBs3ei.

Tema 2 ATPEI'ATHBIE COCTOSIHUS BEIIECTB.

B manHOM TeMe Kypca 3alIaHipoBaHO W3ydeHHe MOHATHH: momumepsl, BMC, cTpykTypHOE
3BEHO, CTENEHb MoauMepru3anun. CriocoOsl NOTydeHNs NOIUMEPOB, CTPOSHUE MTOJTHMEPOB.
I"az006pa3ubie BemecTBa. Bo3myx u npupoausiii ra3. Kucnopoa, 030H, aMMHaK, yrileKUCIIbIH
raz, stTuinied. CpoiicTa ra3oB. [lapaukoBsii 3¢ dext. 3akoH ABaranpo. MospHEIA 00BEM ra3os.
KpyroBopoT BobI B iprpojie. BpeMeHHast # MOCTOSIHHAS XECTKOCTh BOAbI. Kucibie comn.
Musnepansasie Boabl. JKunkue kpuctamuibl. Kpucrammdyeckue u aMop(HBIE BEIIIECTBA.
JlucriepcHBIE CUCTEMBI, IUCIIEPCUOHHAS Cpeia ¥ quciepcHas (a3a, TUIBI JUCTIEPCHBIX CHCTEM U
WX 3HAYEHUE B IPUPOJIE, 30JIH, T, KOJUTOUAbL. J{uddy3us, crnocoOs! BeIpaxeHus. 3aK0H
MIOCTOSHCTBA COCTaBa BEIIECTBA, MAacCOBAs I0JII KOMIIOHEHTA B CMECH, MaccoBast JHOJIs

PacTBOPEHHOT'O BEIIECTBA, MaccoBast A0JIsI IpUMECEH, MaccoBast OIS IPOTyKTa PEaKIluy,
MOJISIpHAs. KOHIIEHTPAIIHs.

Tema 3 XUMHWYECKHUE PEAKIIUN.

B manHo# TeMe Kypca 3alIaHMpOBaHO U3ydYEeHHUE MOHITUH: XUMUIECKHE PEaKIIuu.
Annmorponnsle Mogudukanuu cepsl, pochopa, yriepona, onora. M3omepus. zomepsl. Peakiiun
COeTMHEHUS, Pa3JIoXKEHHUs, 3aMeneHus, oOMeHa. Peakiuu 5k30- 1 s3HIOTEpMUdeckue. [IpaBuiio
bepromnne. TemnoBoit a3 dext peakimu. Tepmoxumudeckue ypaBHeHUS. CKOPOCTh XMMHUECKUX
peaKInii, SHeprHsl, XUMH4Yeckast KuHeTuka. O6paTUMOCTh XUM. peakiuid, CKOPOCTh PEaKLIUH.
KoncranTs! pasaoBecusi, npuniun Jle [llatense. D1eKTpoauThl, HEANEKTPOIUTHL, TUCCOLUALIH,
accoLMaIysl, THIPaTHPOBAHHBIE HOHBI, KATHOHBI, aHUOHBI, CTENIEHB IEKTPOIUTHYECKON
JACCOIIMAIIAH.

['uaponus, THAPOIU3 IO KATHOHY, aHHOHY, MOJIEKYJIIPHBIM U MOHHBIM BU/I YPaBHEHHUS, pEaKI{Hsl
cpenbl. OKUCITUTETFHO-BOCCTAHOBUTEIEHBIE PEAKIHH, OKUCIUTENb, BOCCTAHOBUTEIT,
9JIEKTPOHHBIH Oasanc

AJII‘OpHTM, CX€Ma BJIEKTPOHHOI'O 6ancha, IIPOLECChI OKUCIICHUSA, BOCCTAHOBJICHUS, OKACIIUTEIIb,
BOCCTaHOBHUTCIIb. 3JICKTp0J'II/I3.

Tema 4 BEII[ECTBA U X CBOMCTBA.

B nmannO# TEeMe Kypca 3allIaHUpOBaHO U3y4YCHHUEC MMOHSATHH: METAJUIMYHOCTD, SJICKTPOHHOE
CEMEMCTBO, MakKpo- U MUKPOJJIEMEHT, METAJUINYICCKAsA CBA3b, METAJUINYECKAsA KPUCTAIIIINYECKAS
peueTKa, napaMarHuTHasl U JuaMarnuTHast CIIOCOOHOCTE




XuMmudeckas KOppo3us, 3IEKTPOXUMUIECKas KOPPO3HUS, IPOIIECCH OKUCIIEHHS, BOCCTAHOBIIEHNS,
IPOTEKTOp, ITACCUBALSL, MHTUOUTOP. HemeTamibl, 31eKTpOHHOe CTPOEHHE, CBOMCTRA,
XUMHUYECKHE TPEBPAICHUs, IPUMEHEHHE

OcHOBHOH XapakTep, KHCIOTHBIH XapaKTep, OKHUCIUTENb, BOCCTAHOBUTENH, KOBAJIEHTHAS
noJsipHasi cBsi3b. bunapable coequaenus. Oxcuapl. KucnoTHsle 1 OCHOBHBIE OKCHIIBL.

Kucnotsl, Texauka 6e30macHOCTH IpH paboTe ¢ HUMHU, KUCIIOTHBIA OCTAaTOK, OECKUCIOPOIHbIE H
KHCIIOpoAocoAepxamue KuciaoTel. OCHOBaHMS, THAPOKCUIIbHAS rpynna, menouu. Comu,
KHCJIOTHBIM OCTaTOK, HOMEHKJIaTypa COJIEH.
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