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IHOACHUTEJIBHAS 3ATIMCKA

IlporpamMMa mo XWMHM Ha YpOBHe cpemHero o0mero o6pa3oBaHus
pa3paborana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06
obpazosanuu B Poccuiickoit @enepaunu», TpeGOBaHUN K pe3yabTaTaM OCBOEHHS
(benepanpHOi 00pa3soBaTeNbHON INIPOrpaMMBl CpelHero oOmiero o0pa3zoBaHMs
(®OIT  COO), npencraBneHHelx B  @DemepalbHOM  rOCYOapCTBEHHOM
obpazosatenbHOM cTaHgapre COO, ¢ yuérom Konuemuuu mpenonaBaHus
yueOHOro mpeaMera «XHMHsS» B 00pa3oBaTelIbHBIX OpraHU3alMgX PoccHicKkoi
@enepanyy, peanusyOIIAX OCHOBHBIE 00pa3oBaTeNbHBIE IPOTPaMMEBI, U
OCHOBHBIX MOJNOXeHUuN «CTpaTernu pa3BUTHS BOCHUTaHMA B Poccuiickoi
Oenepaunu Ha nepuon no 2025 roma» (Pacmopsixenue IlpaButensctBa PO ot
29.05. 2015 No 996 - p.).

OcHOByY mOAXOIOB K pa3pabOTKe MpOrpaMMBl MO XUMHH, K OIpeaesICHHIO
oO1mel cTpareruu 00y4deHus, BOCIUTAHUSA U Pa3BUTHUS 00yUaIOIMIMUXCS CPeACTBAMHU
yuebHOro mpenmMera « XuMus» mns 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTABHIIH
konuenryanbusle nonoxenus GI'OC COO o B3anMo0OyCIOBIEHHOCTH MENeH,
coIepXaHus, pe3ydpTaToB OOydeHHS U TpeOOBaHWM K YPOBHIO HOATOTOBKH
BBIITy CKHUKOB.

XUMHAYECKOoe obpa3oBaHue, [I0JTy YaeMoe BBIITYy CKHUKaMH
obmeobpa3oBaTebHOM OpraHu3alliy, SBISETCS HEOTHEMJIEMOM UYacThl0 HX
obpazoBaHHOCTA. (OHO CIYXHUT 3aBepIUAIOLIAM 3TaloM peajgu3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CcHCTeMe XHMHUYECKOro o0pa3oBaHHs. OTH LEHHOCTH KacaroTcs
MTO3HaHUSI 3aKOHOB MPUPOJIEI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEeH KyIbTyphI
YeloBeKa, a TakXXe OKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3NOPOBBI0 M IpUPOAHOXA cpenme. Peamusyercs xuMudeckoe oOpa3oBaHUe
oOydaroImMxcs Ha YpoBHE cpeaHero obmero o0pa3oBaHUs CpPeACTBaMHU ydueOHOTO
mpeaMeTa «XHUMHS», COJEpXXaHWe U TIOCTPOEHHE KOTOPOro OIpedesieHBl B
mporpaMMe IO XHMHUU ¢ Y4€TOM CIeUudUKM HaykKu XAMHUM, €€ 3HAUeHHUS B
MMO3HaHUM TIPUPOJBI U B MaTepHANbHOU XHU3HU OOIIECTBa, a TakXke ¢ y4EToM
o0mux meNed MW TMPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMEI cpejiHero ob1rero oopaszoBanus B Poccuiickoit enepanumu.

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBLIX HayK HIpaeT 0coOyro poib B
COBpeMEHHOU NMBUIN3allUK, B CO3AaHUM HOBOU 0a3bl MaTepHaibHOU KyIbTypBHI.
OHa BHOCHUT CBOU BKJIaJ B (OPMUPOBaHHE PAllMOHATEHOTO HAYYHOTO MBIIIIEHUS,
B CO3J]aHHE LIEJIOCTHOTO IMpEeACTaBIeHUs 00 OKpYy»XaroIleM MHpe KaK O eIHUHCTBE
TIPUPOILI U YeloBeKa, KoTopoe (GopMUpyeTCs B XUMHH Ha OCHOBE IOHMUMAaHUA
BEILECTBEHHOI'O0 COCTAaBa OKPYXXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBS3U MEXIY
CTPOEHHEM BEIIECTB, NX CBOWCTBAMHU U BO3MOXKHBIMH 00JIaCTIMH IIPUMEHEHUS.



TecHo B3amMozeicTBysl ¢ IPYTrMMHU €CTECTBEHHBIMH HAayKaMH, XMMHS cTalla
HEOTBhEMIIEMOH YaCThiO MUPOBOH KyJIbTYPhl, HEOOXOAUMBIM YCIIOBHEM YCIIEIIHOIO
TPyZAa W JKU3HU Kaxaoro wieHa oOmecTBa. CoBpeMeHHass XWMHS KaK Hayka
co3uIaTeNnbHasd, KaK HayKa BBICOKMX TEXHOJIOTHH HalpaBlieHa Ha pelleHue
r100albHBIX TIpoONIeM YCTOMYMBOTO pa3BUTHUS YeJOBEUECTBA — CHLIPLEBOI,
SHEPreTHYECKOH, MTUILEBOM, IKOJIOrHYeCKON 0€30IIaCHOCTH M OXPaHbI 3J0POBb4.

B coorBercTBUM ¢ OOIIMMH LEISIMH U TPUHLHUIAMU CPENHErO OOIIETO
obpazoBaHus conepkaHue npeamera «Xumus» (1011 kmaccel, 6a30BEI YpOBEHb
U3y4eHHs) OPUEHTUPOBAHO IIPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO MOArOTOBKY
o0yd4aromuxcs, HeoOXOOUMYI0 MM AN BBIPaObOTKM  MHPOBO33PEHYECKHX
OPHEHTHPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMa, IPOJODKEHUS
00pa30BaHus B pa3UYHbIX 00IACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEHM.

CocraBnstoliuMu  IpeaMeTa «XUMHUS» SBIAIOTCS 0a30BBIE KypChl —
«Opranudeckas xuMus» U «OOmas v HeopraHWYecKas XUMHSL», OCHOBHBIM
KOMITOHEHTOM COZEPIKAaHUSA KOTOPBIX SBIAIOTCS OCHOBHI 0a30BO¥ HayKH: cCHCTEMa
3HAHUMN 0 HEOPraHWYEeCKOW XUMUH (C BKIIOUEHHEM 3HaHUI U3 O0IIeH XHMHH) U
OopraHu4eckoi xuMuu. POpMUpOBaHUE NAHHOW CHUCTEMBI 3HAHUW TPU HU3yHUEHUH
npenMera 00ECIeYMBAaeT BO3MOXXHOCTB PACCMOTPEHHS BCEro MHOroo0pasus
BEIIECTB Ha OCHOBE OOIUX MOHATHUH, 3aKOHOB U TEOPUH XUMUHU.

CrpykTtypa comepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuueckas XUMUsS» C(hOpMHUpOBaHa B IporpaMMe II0 XHMHH Ha OCHOBE
CUCTEMHOI0 IOAXO0Ja K M3YUYEHHIO Y4eOHOro marepuaia U 00ycClIOBIEHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWUM HA  ONpPEAeNEHHBIX
TEOpEeTUYeCKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XWMHH BelllecTBa
paccMaTpuBalOTCA Ha YPOBHE KIIACCHUYECKOW TEOpUH CTPOCHUS OpraHH4YeCcKUX
COENUHEHHWM, a TakXke Ha YpPOBHE CTEPEOXUMHYECKHX U DIIEKTPOHHBIX
IIpeNCTaBleHUd O CTpoeHuHM BellecTB. (CBemeHuss 00 u3ydaeMBIX B Kypce
BeI[eCTBaxX HAIOTCS B PA3BUTHUU — OT YIVIEBOJOPOIOB 10 CIIOKHBIX OMOIOTHYECKH
aKTUBHEIX coeluHEeHHH. B Kypce OpraHu4YeckOd XWMHUHU IIOIy4aloT pa3BUTHE
cthopMHUpOBaHHEIE Ha YPOBHE OCHOBHOrO 0011ero o0pa3oBaHUs NMEpBOHAYAIBHBIE
IIPEeNCTaBICHHUS O XUMUYECKON CBS3H, KIacCU(DPUKAIIMOHHEIX IIPU3HAKaX BELIECTB,
3aBHCHUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIHH.

[Tonm HOBEIM yIVIOM 3peHUs B IpeaMmeTe «XUMHUsD»» 0a30BOro ypOBHS
paccMaTpuBaeTCs W3yUEeHHBIH Ha YPOBHE OCHOBHOIO o0Ilero ofpa3oBaHMs
TEOpeTHYEeCKHii Marepuan ¥ (PAKTONOTHYECKHE CBENEHHS O BeIecTBax H
XMUMHYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOlias ¥ HeopraHuyeckas
XUMHUS» OO0YYaIOIIMMCS TPEeNOCTaBIIeTCsl BO3MOXKHOCTH OCO3HATh 3Ha4yeHHE
TIEpHOMYECKOr0 3aKOHa C OOILIETEOPETUYECKUX M METOJOJOIMYECKHX ITO3HMLIHUH,



riny0Xe TOHATh HCTOPHYECKOEe H3MEHEeHHe QYHKIIMM 3TOro 3akoHa — OT
obobmarolei 10 0OBACHAIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHHM O BaKHEHIIMX BELIECTBaX, MX COCTaBe, CTPOEHHUH,
CBOMCTBaX M NPHMEHEHHM, a TAKXKE O XUMHYECKUX pPEeaKlUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX IIPOTEKaHus JomoyHseTrcd B Kypcax 10 um 11 xmaccos
JJIEMEHTAMH COJEPXKaHUs, HMMEIOLIMMHU KyJIbTYpPOJIOTHYECKUH M IPUKJIaIHOMN
XapakTep. OTH 3HaHUSA CIIOCOOCTBYIOT IIOHMMAaHMIO B3aMMOCBS3H XUMHHU C
OPYTHMH HayKaMH, PacKpeIBalOT €€ pojib B II03HABATENBHOM U MPaKTHYECKOM
NEATENLHOCTH YENIOBEKA, CIIOCOOCTBYIOT BOCIHTAHHIO YBaXKEHHS K IIPOLIECCY
TBOPUYECTBA B 00JIACTH TEOPHH U NPAKTUHUECKUX IPHIOKEHHH XMMHHU, IOMOTAIOT
BEIIIyCKHHKY OpHUEHTHPOBAThCSI B OOIIECTBEHHO MW JIMYHOCTHO 3HAYMMEIX
npobnemMax, CBA3aHHBIX C XHUMHeH, KPHUTHYECKH OCMBICIHMBATh HH(OOPMALHIO U
OpUMEHATh €€ JUIs IIONOJIHEHHs 3HAHWUM, peLIeHHs HWHTEeIIEKTyalbHbIX U
9KCIEPUMEHTANIBHBIX HCCIIENI0BATEIbCKUX 3aad. B 1enom conepxkanne yueOHOTro
npeaMeTa «XHMHS»  JJAHHOTO  ypOBHS  HM3y4YeHHs OpPHEHTHUPOBAaHO Ha
bopMupoBaHHE y OOYyHarOLIUXCS MHUPOBO33PEHUECKOH OCHOBBI IS ITOHHMAaHMUS
¢dumocockux HAEH, TaKMX KaK: MaTEepUAIbHOE €IWHCTBO HEOPTraHW4YeCKOro H
OpPraHU4YecKOro MHpa, OOYCIIOBIEHHOCTb CBOMCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, II03HABAEMOCTh IIPHUPOJHBIX SBICHUM IyTEM OSKCIEpPHMEHTa U
peIleHHs] MPOTUBOPEUUNA MEXAYy HOBBIMH (aKTaMH M TEOPEeTHUYECKUMH
MPEANOCUIKaMH, OCO3HAHUE POJIM XHUMHUHU B PELIEHUHU SKOJIOTHYECKHUX IpobieM, a
Takke MpobiieM cOepexeHUsI SHEPreTHUECKUX PEeCypCOB, ChIPhs, CO3MAHUS HOBBIX
TEXHOJIOTHH U MaTepHaoB.

B r1nuane pemeHus 3amad  BOCIUTAHHUS, Pa3BUTHS M COLUATU3AINH
OoOyHYarommxcsi MPUHATHEIE MPOrpaMMON IO XHMHU MOAXOIBl K OIPEeHeIeHHIO
COIep)KaHMs M [OCTPOCHUS IIpeaMeTa NpenycMaTpUBarOT (HOPMHUpPOBaHHUE
YHHUBEPCATIBHBIX Y4eOHBIX [AEeUCTBUM, HUMEIMUX 0a30Boe 3HA4YeHHe I
pa3UYHBIX BHAOB [IEATEIBHOCTH: pelleHus npobiaeMm, IOMCKa, aHalIu3a U
06paboTKy HHGMOpMAIHK, HEOOXOIUMBIX IS TPUOOPETEHMs OIBITa TPAKTUYECKOH
U HCCIIeIOBATENIbCKON NESITETbHOCTH, 3aHMMAIOLIEN BaXKHOE MECTO B IIO3HAHUU
XUMHUU.

B mpakTteke mnpenosaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOLLIETO
o0pa3oBaHus, Tak 1 Ha YPOBHE CPEHEr0 OOIIero oOpa3oBaHus, IIPH ONpeAeICHUH
COJlepXKaTeIbHONM XapaKTepUCTHKHM Liefed H3ydeHUs IpeAMeTa HalpaBlIeHHEM
MIEPBOCTENEHHON 3HAYUMOCTH TPaAULMOHHO IPHU3HAETCS (OPMHUPOBAaHHE OCHOB
XHMHUYECKONW HayKH KaK 0OJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMWS, IIPaKTHYECKOU
JEeATENBHOCTH YelIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTyphl. C
METOAUYECKON TOYKHM 3pEHUS TaKOM MOAXOJ K OIPENEIeHHUIO LEeled H3ydeHHS
IIpeaMeTa SIBJISIETCS] BIIOJIHE ONPaBIaHHBIM.



CorynacHO JIaHHOW TOYKE 3pEHMs IVIAaBHBIMH LENSIMH H3Y4YeHUs IpeIMeTa
«Xumusa» Ha 06a3oBoM ypoBHe (10 =11 xi1.) sIBISIOTCS:

e (GOpMHpPOBaHHE CHUCTEMBl XUMHYECKHX 3HAaHHH Kak  BaKHeWIIeH
COCTaBIIAIOIIECH €CTeCTBEHHO-HAYYHON KapTHUHBI MHpa, B OCHOBE KOTOPOM
JIEXAT KIIIOYEBBbIE MOHATHS, (yHIaMeHTalbHbIE 3aKOHBI ¥ TEOPUH XHMUH,
OCBOEHHE S3BIKa HAayKH, YCBOCHUE M IIOHMMaHHWE CYIIHOCTH OOCTYITHBIX
000011IeHUH MHUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMIIEHHE ¢ HCTOPHeH
UX Pa3BUTHS U CTAHOBIICHUS;

e (GOopMHpOBaHHUE U Pa3BUTHE IPEACTABICHUN O HAYYHBIX METOAAX [TO3HAHUS
BELIECTB M XHUMHYECKHX peaKIui, HeoOXOOMUMBIX I MNpuHoOpeTeHUs
YMEHUHM OpHEHTHPOBAThCS B MHUpPE BELIECTB W XHUMHYECKUX SIBIICHUH,
HUMEIOIINX MECTO B IPUPOIE, B IPAKTUUIECKOM U TTOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIOCOOOB AeATENHHOCTH, CBI3aHHBIX ¢ HAOMOAeHUEM H
OOBSCHEHNEeM XUMHUYECKOI'0 OSKCIIepHMEHTa, COONIONEHHEM IIPaBHII
6e3omacHOro oOpallleHus C BEIIeCTBAMH.

Hapsiny ¢ atum, comepxaTenbHas XapaKTepUCTHKA Lieiel u 3a1ay U3ydeHus
IpeaMeTa B IIporpamMMme o XMMHUM yTOYHeHa U CKOPPEKTHPOBaHa B COOTBETCTBUH
C HOBBIMH IIpHOpUTETaMH B CHCTeMe cpeHero obInero obpazoBanus. CeromHs B
IpernofaBaHUM XUMHUM B  OONbIIEH CTemeHH OTHaéTcs  IIPEAIOYTeHHE
IIpaKTUYeCKOH KOMIIOHEHTE COAEp)KaHus OoOydeHUs, OpUEeHTHUPOBAaHHON Ha
IIOJITOTOBKY BBIITyCKHUKA 0O0Ie00pa3oBaTeNbHOM OpraHU3alliy, BIIAICIONIEro He
HabopoM 3HaHU#, a (QyHKUHMOHAIBHONH TIPaMOTHOCTBIO, TO €CTh CIIOcO0aMU H
YMEHUSMHU aKTHBHOTO IOyY€HUs 3HAHUU U NMPUMEHEHUs UX B peallbHON KU3HU
IUTSL peIleHus IPaKTUIeCKUX 3a1ad.

B cBa3u ¢ 3TUM Ipu H3yUEeHUH I[IpeaMeTa «XHUMHUA» IOMUHHUpYIOIIee
3HaueHHUe MPHUoOpeTaroT TaKue ey U 3a7aul, KakK:

amanTanus o0ydaloluxcs K yCIOBUSAM OUHAMHYHO Pa3BHBAIOLIErocs MUPA,
bopMUpoBaHHe  HHTEUIEKTyalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHHOMY NPUHITHIO I'PaMOTHBIX
pereHui B KOHKPETHBIX JKU3HEHHBIX CUTyallusiX, CBS3aHHBIX C BEIIeCTBAMU U UX
IpUMEHEHUEM;

bopMupoBaHre y OOy4JalOUIUXCS  KIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMITETEHIINH), HMEIOINX YHHBEpCalbHOE 3HAaYeHHe M pPa3IMYHBIX BUIOB
IesITeIBHOCTH: pelleHus ImpobieM, MOUCKa, aHaiu3a U obpaboTku MHGOpMaLUH,
HEOOXOMUMBIX I NPHOOPETEHHS OIBITa IOEATENBHOCTH, KOTopas 3aHHMaeT
Ba)XHOE MECTO B IIO3HAHMM XUMHH, a TakkKe Uil OLEeHKH C IO3ULUH
9KOJIOTHYECKON 0e30MacHOCTH XapaKTepa BIHSHUSA BEIIECTB M XUMHYECKHX
IIPOIIECCOB Ha OPTraHM3M YeJIOBeKa U MIPUPOIHYIO Cpery;



pasBUTHE II03HABATENIBHBIX HMHTEPECOB, WHTEIUIEKTYAIBHBIX U TBOPYECKHX
criocoOHOCTel 00y4aromuXcsi: ClIOCOOHOCTH CaMOCTOSITEBHO MTPUOOPETATh HOBBIE
3HAHHUSA [10 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMHU MOTPEGHOCTIMH, UCIIOIH30BaTh
COBpeMeHHble HHPOpMaLUOHHbIE TEXHOJOTHH I [TOMCKA W aHanu3a yyeGHOM u
HaY4YHO-TIOMYJIIpHON HH(MOPMAIIMH XUMHUYECKOTO CONEPIKaHNS;

GopMHpOBaHKe U pa3BUTHE y 00YYAFOIIKXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILUIEHHUS, HaOII0OaTeNbHOCTH, COOpaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO
HeOOXOIUMBI, B YacCTHOCTH, IpHU IUIAHUPOBAHUH W IIPOBEIEHHHM XHMHYECKOIO
SKCIIEPUMEHTA;

BOCIIUTaHME Yy oOOydalomuxcs YOeXKIEHHOCTM B TyMaHHUCTHYECKOM
HaIpaBJIeHHOCTH XMMHUHU, €€ Ba)XKHOM PONM B pelleHWH TIIOOalIbHBEIX MpobieM
paLOHATBHOTO IIPUPOIONIONB30BAHUS, TIOMIOIHEHNS SHEPreTUUECKUX PECYPCOB U
COXpaHEeHHs MPUPOAHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OepexHOro
OTHOIIEHHUS K TPUPOAE U CBOEMY 3I0POBBIO, & TaKKE NPHOOpPETEHHs OIBITA
WCIIOJIb30BAHUS IIONyUYEeHHBIX 3HAHWM I TPUHATHS TPaMOTHBIX pelIeHUH B
CUTYALIUSX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuebHOM 1uiaHe cpegHero oOIero o0pa3oBaHUs MpeaMeT «XUMUS»
©a30BOTO YPOBHS BXOAUT B COCTaB IIpeIMeTHOM obmacTu «EcTecTBeHHO-HAyUIHbIE
MIPEeIMETHD».

O61ee 4KCI0 YaCOB, OTBEAEHHBIX IS U3yUEHUS XUMUH, Ha 6a30BOM ypOBHE
cpenHero ooIero oopasoBanus, cocraBnseT 68 gacos: B 10 kmacce — 34 gaca (1
yac B HeJlenmo), B 11 kimacce — 34 gaca (1 4ac B Hezemo).



COAEPKAHUE OBYYEHUS
10 KJIACC
OPIrAHUYECKAS XUMUS

Teopernuyeckne 0CHOBbI OPraHH4€eCKOH XHMHH

[IpenMeT opraHu4ecKol XUMHUU: e€ BO3HUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
IIOJlyY€HHH HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOEHHS OPraHUYeCKHX
coenuHenui A. M. ByTnepoBsa, e€ ocHOBHbIe ooxeHus. CTPYKTYpHBIE (HOPMYIIBI
OpraHMYeCcKUX BellecTB. [oMmomorus, wuzoMmepus. XHUMHYeCKas CBA3L B
OpPTaHWYECKUX COECIMHEHUAX — OIMHAPHbBIE U KPATHBIE CBA3H.

IIpencraBieHne o KIacCHPUKALMK OpraHUYecKUX BeulecTB. HomeHkiaTypa
OpraHMYeCKMX COeAMHEHUH (cucTeMarhyeckas) ¥ TpPUBHAIbHBIE Ha3BaHWA
BaXHEUIINX MTpeJCTaBUTENeH KIIAaCCOB OPTaHUYECKUX BEIECTB.

OKcIiepUMeHTaIbHbIE METOINbl H3y4YeHHs BELIECTB M WX IIpeBpallleHHi:
O3HaKoMJIeHHe C ofpa3laMHl OpraHHYeCKHX BEIIeCTB M MaTephalaMH Ha HX
OCHOBE, MOJIETUPOBAaHWE MOJIEKYJl OpPraHWYEeCKHX BEIIECTB, HAOMIONEHHE U
OTIMCaHHe JeMOHCTPAIIHOHHBIX OIIBITOB IO MPEBPAIleHHI0 OPraHUYEeCKUX BEIIECTB
IIpYU HarpeBaHWH (IUIaBlIeHHE, 0OYTIMBaHIE U TOPEHHE).

YraeBsogopoanl

AIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHW psiA. MeTraH W 3TaH —
IpOCTEeHIINe TIPENCTABUTEIN alKaHOB: (U3UUECKHEe W XHMHUYECKHE CBOICTBa
(peakiuu 3aMelIeHdss U TOPEHHs), HaxOXIeHHE B IPUPOAE, IOJIYUYECHHUE WU
IIpUMEHEHUE.

ATIKEHBI: COCTaB U CTPOEHHE, TOMOJOTUYECKUH psll. DTHIEH W IPOMUIEH —
IpoCTEeHIINe IPENCTABUTENIHN AalKeHOB: (H3MUEeCKHe W XHUMHYECKHe CBOMICTBa
(peakuuud TUAPUPOBAHUS, TalOTEHUPOBAHUS, THApATallUM, OKHUCIEHHS U
MTOJIMMEPHU3AIIiH ), TOJTydeHUe U IPUMEHEHHUE.

Anxanvensl: OytaaueH-1,3 u MetunOyTtaaueH-1,3: CTpoeHHe, BakHeHmIve
XUMHUYECKHe CBOMCTBa (peakius rnonuMmepusanud). [lonydeHne CHHTETHYECKOTO
Kay4dyKa ¥ pe3uHBEL.

ATIKMHBL: COCTaB U 0COOEHHOCTH CTPOEHHUS, F'OMOJIOTHUECKUHN psa. AlleTHIeH
— TPOCTEHINMM TpeNCTAaBUTENIb aJKHHOB: COCTaB, CTpOeHHe, (GU3HUECKHE U
XUMHAYECKHE CBOMCTBA (peakIluu THIpUPOBaHUS, raJOreHUPOBaHUS, THAPATAIIUH,
TOpPEeHUs ), TOJyuYeHHe U IIPUMEHEHHE.

Apensl. beHzomn: cocrtaB, cTpoeHHe, QU3WYECKUEe W XHMHUYECKHE CBOMCTBA
(peakiuy rajJjoreHUPOBaHUS W HUTPOBAHUSA), MTONyUeHHEe U NMpuUMeHeHue. Tonyon:
cocmae, cmpoenue, @uzuueckue U  XUMUHecKUue  ceolicmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAYYeHue U npumerenue. TOKCUIHOCTb



apeHoB. ['eHeTHuecKkas CBA3b MEXIY YIIIEBOAOPOAAMM, HpPUHAIEKAUTAMH K
pa3IUYHBIM KJ1accaM.

IIpuponHble MCTOYHMKM YTI€BOAOPOAOB. [IpHpOmHBI Ta3 K IIOMyTHEIE
HedTauele rasel. Hedts u e& mpoucxoxnenue. CriocoObl mepepabotku HedTH:
IIEPETOHKA, KPEKWHI (TEPMUYECKHH, KaTaIUTUYECKui#), muponu3. [IpoayKTsl
nepepaboTku HedTH, UX IPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITy. KaMeHHEIH
yTOJIb U IPOAYKTHI €r0 epepaboTKHu.

OKCIIEPUMEHTAIBHBIE METOABl H3YUeHHS BELIeCTB W WX IIPEBpAIllCHHH:
O3HaKOMIIEHHE ¢ o0paslaMé IUIacTMacc, KaydyKoB W pE3HHBI, KOJUIEKIUH
«Hedte» u  «VYromp», MoIemHpoBaHHE MOJNEKYJ  YIJIEBOJOPOAOB U
raJIOr€HOIIPOU3BOAHBIX, IIPOBEACHUE PAaKTUYEeCKOU paboThl: MOydeHHe STHUIEHA
U U3yYEHUE €r0 CBOMCTB.

Pacuétnslie 3amayu.

BreruncneHdss IO yYpaBHEHHIO XMMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBa MCXOIHOIO BellecTBa MM IPOLyKTa peaklMU 10 W3BECTHBIM Macce,
00BEMyY, KOITUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIHH).

Kuciiopoacoaep:kamue opraHu4eckue coeJHHeHU s

[IpenenpHble OOHOATOMHBIE CIUPTHL. MeETaHOI U 3TaHON: CTPOEHHE,
dusznueckie U XUMHUECKHe CBOMCTBa (peakiMM C aKTUBHBIMH MeTaJllIaMH,
rajJlOr€eHOBOJOPOIaMH, T[OpPEHHUE), NpHMEHEHue. BoaopomHble CBA3U MEXIY
MOJIEKyJIaM# CIIUPTOB. [[eficTBMe MeTaHOIa ¥ 3TaHOJIa Ha OPraHu3M 4YeioBeKa.

MHoroaromMsbsle  COUPTBl. OJTWIICHIIMKONb W TIJHIEPUH: CTPOEHHUE,
dusnueckie W XHMMHUUECKHe CBOMCTBa (B3aMMOIEHCTBHE CO IIENIOUYHBIMH
MeTajlllaMHi, KaueCTBeHHas peaklids Ha MHOroaTOMHBIE CHHpTH). [lelicTBHe Ha
OpraHM3M uenoBeka. [IpuMeHeHue rmuleprHa U 3TUICHIIIUKOIS.

@eHOJI: CTpOeHHE MONEKYJbl, (QHU3NYeCKHe M XUMHUUYECKHe CBONCTBa.
ToxcuunocTh genona. [Ipumenenne gpeHona.

Anpperunsl U kemouwsl. DOpManbAETHI, aleTanbIeTU]: CTPOEHHE,
bu3nueckie U XAMHUECKHe CBOMCTBa (peakLUMK OKUCIEHWS M BOCCTAaHOBIIEHUS,
KaueCTBEHHBIE PEaKIIUHN), TIOJIyYeHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpefesibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAsS W
YKCYCHasl KUCIIOTBl: CTpOeHUe, (pu3nuecKkue U XMMHUUYECKHe CBOMCTBa (CBOMCTBA,
ob1ue s Kiacca KUCIOT, peaklus 3TepUPUKaAIUK), [TOIydYeHHe U IPUMEHEHHE.
CreapuHOBass ¥ OJEMHOBAas KUCIOTHl KaK IPEICTaBUTEIH BBICIINX KapOOHOBBIX
KHCIOT. MBLIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxuele 3Quppl KaK IPOHU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['HMaposius
cioxHbIX 3¢upos. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. bronoruueckas

POJIb JKHUPOB.



VYrneBompl: cocTaB, KIAcCHU(HUKAIUA  yIJIeBOAoB (MOHO-, IU- H
nonucaxapuasl). I'moko3a — mpocTeHIui MOHOCaXapua: 0COOEHHOCTH CTPOEHHS
MOJIEKyJbl, (HU3MYeCKHe M XHMHYecKHe CBOMCTBA (B3aUMOJEHMCTBHE C
ruapoxcunoM Mmeau(ll), okucrnenre amMMmuauHBIM pacTBopoM okcuma cepebpa(l),
BOCCTaHOBJIEHHE, OpO)XeHHE TITIIOKO3Bl), HaXOXIEHHWEe B IIPUPOJe, IPUMEHEHHE,
Ouosoruueckas pons. @otocunTe3. PpykTo3a KaK H30MEP IIFOKO3EL.

Kpaxman ¥ Lesmnoso3a Kak INpUpoAHble monuMmepsl. CTpoeHHe Kpaxmana H
Hemnono3pl.  Pusnyeckne M XHUMHUYECKHe CBOWCTBa Kpaxmana (THIPOJIH3,
KaueCTBeHHAs PeaKIIus ¢ HOJOM).

OKCIIepUMEHTAIbHbIE METOABl H3yUeHHWS BEIIeCTB M WX IIPEBpAIEHHUI:
[IpOBEICHNE, HaOIIONeHNe U ONMCAaHUEe NEeMOHCTPALMOHHEBIX OITBITOB: TOPEHHE
CIHPTOB, Ka4eCTBEHHBIE PeaklUHUHd OTHOATOMHBIX CIIUPTOB (OKHCJIEHHE 3TAHOJIA
okcunoM wmenu(Il)), MHOroaTOMHBIX CIHPTOB (B3aUMOIEHCTBHE TIMIMIIEpHHA C
runpokcunoM Menu(ll)), anprerunoB (OKUCIIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepebpa(l) u rumpokcumoM Menu(ll), B3amMomeiCTBHE Kpaxmajia C HOIOM),
IIpOBe/IeHNe MPaKTUYeCKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHIL.

Pacué&rHble 3agauu.

BolyuciieHnss 10 YpaBHEHWIO XUMHYeCKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOIO BellleCTBa WM MPOAYKTa PeaKIIUH II0 U3BECTHHIM Macce,
00BEMY, KOJIMUECTBY OJHOTO M3 UCXOHBIX BEIIECTB MIIH IIPOAYKTOB PEaKIIUH).

A3zoTcomepialyie OpraHideckrie COeIUHEHNUS.

AMMHOKHCIIOTHI KaK aM(GOTepHBIe OpraHudeckue coenuHeHus. Duzndeckue
U XHMHUYECKHe CBOWCTBA aMHHOKHUCIIOT (HA NMpHUMepe INIMLUKHA). buoimornueckoe
3HaYeHHe aMUHOKHUCIIOT. [lenTuan.

Benku kak TpUpOIHBIE BHEICOKOMOJIEKYJNSApHBIE coeluHeHUS. IlepBuUuHas,
BTOpMYHAs W TpETHYHas CTPyKTypa OelIKoB. XHUMHUYecKHe CBOWCTBa OeNKOB:
THAPOIIN3, AeHaTypallis, KaueCTBEHHble peaklUy Ha OelKu.

OKCcHepUMeHTaIbHBIE METONBl H3Yy4YEHMs BEIIeCTB U KX IIpeBpallleHUi:
HaOII0eHIE ¥ OIHCaHHe JEMOHCTPAlMOHHBIX OIBITOB: JeHATypalus OeNKOB IIpU
HArpeBaHHH, [IBETHEIE peaKIiy OeIKOB.

BricokomoJieKyIsipHbIE COeAUHEHH s

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJICKYJIIPHBIX COEIWHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYpHOE 3BEHO, CTEIIeHb ITOJIMMEpU3allii, CPENHAS MOJIEKYIIApHas
Macca. OCHOBHLIE METOABI CHHTE3a BBICOKOMOJIEKYJISPHBIX COEOWUHEHUN —
TTOJIMMEPH3AITUS U ITOJTUKOHASHC AU,

OKCIIepUMEHTATbHEIE METONbI H3Y4Y€HHs BELIECTB M HX IIPEBpAllCHHN:
O3HAaKOMJIEHHE C 00pa3llaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4yKOB.

MexmpeaMeTHEBIE CBA3H.



Peanuzanus MeXIpeqMeTHBIX CBS3ell MpU U3yYSHUH OpraHUYecKOW XUMHUH B
10 kjacce OCYLIECTBISETCS 4Yepe3 HCIIONB30BaHHE KaK OOIIMX eCTeCTBEHHO-
HAYYHBIX [TOHATHUHN, TaK W MOHATHH, SBISIOIIMXCSH CHCTEMHBIMH IS OTHEIBHBIX
IIPEIMETOB eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO1mue ecTeCTBEHHO-HAY4YHbIE [TOHATHUS: SBIEHHE, HAYYHBIM (aKT, TUIOTE3a,
3aKOH, TEOpHUs, aHaNW3, CHHTE3, KIaccUu(UKalus, NMepHOIUIHOCTh, HaOII0NeHN e,
HU3MepeHHe, SKCIIEPUMEHT, MOACTHPOBaHHE.

@Qusuka: Marepus, OdHEpPIrHs, wmacca, aToM, OJJeKTPOH, MOJeKyIa,
JHEPreTUYecKUil ypOBEHb, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHUE
BEIeCTBa, GU3NUECKUE BETHUNHbI U €IUHUIIBI UX U3MEPEHUS.

Buonorus: xnmerka, opraHusM, Ouocdepa, OOMEH BeLIECTB B OpraHU3ME,
dorocuHTe3, OUONOTUYECKH aKTHUBHBIE BellecTBa (OENKH, YTJIE€BOOBI, IKHPHL,
(bepMeHTsI).

['eorpadusi: MuHepansl, TOpHBIE MOPOJBI, IOJEe3HBIE HCKOMaeMble, TOILIHBO,
pecypchI.

TexHONOTHSA: THUIIEBble MPOAYKTHl, OCHOBBI PAIHOHATBHOI'O ITHTAHUA,
MOIOIIIHE CPENCTBa, JIEKAPCTBEHHBIE M KOCMETHUECKHE Ipernaparhbl, MaTepHabl U3
HUCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBHIASA U HEOPTAHUYECKASA XUMMUA

TeopeTnyeckHe OCHOBbI XHMHH

XuMudeckuil anemeHT. AToM. Smpo aroma, H30TONBI. IEKTPOHHAs
ofotouka. DHepreTHUecKre YPOBHH, MOIYypOBHU. ATOMHBIE opOuTan, s-, p-, d-
aneMeHTBl. OCOOEHHOCTH paclpeleNeHus 3JIEKTPOHOB 0 OpOHTAIIM B aTomax
3JIEMEHTOB IMEPBbIX YETHIPEX IEPHOAOB. DIEKTPOHHAS KOH(UTypalis aTOMOB.

ITepuomuueckuit 3akoH U Ileproandeckas cucTeMa XUMHUYECKUX 3JE€MEHTOB
. U. MengneneeBa. CBsi3p nepuogudeckoro 3akoHa u Ilepuonpmueckoil cucteMbl
xumudeckux anemeHToB J[. M. MeHneneeBa ¢ COBpPEMEHHON TEOpHUEH CTpOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHUS CBONCTB XHMHUYECKMX OJJIEMEHTOB U
oOpa3yeMbIX HMMU IIPOCTBIX M CIIOXHBIX BEIIECTB I10 IpynlaM K IepHOIaM.
3HaueHHe IePUOINIECKOrO 3aKOHA B Pa3BUTUHU HAyKH.

Crpoenne BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOH CBA3H
(xoBaJleHTHAs HEMOJIApHas U TOJSApHas, WOHHAas, MeTaliudecKas). MexaHU3MEI
00pa3oBaHUs KOBAJIEHTHOM XUMMUecKOoH CBsS3U (OOMEHHBII M JOHOPHO-
aKUenTopHEI). BomopomHast cBsA3b. BaneHTHOCTB. OIIEKTPOOTPULIATENBHOCTE.
Crenens okucieHus. VIOHBI: KATUOHBI U aHUOHBL.



BemecTtBa MOJIEKYJNSIPHOTO M HEMOJEKYJIPHOTO CTPOEHMs. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THIBl KPUCTANIMIECKUX PELIETOK. 3aBUCUMOCTE
CBOMCTBA BEIIECTB OT TUIA KPUCTATNIMUECKOM PEIIETKH.

ITonsaTHe O mUCHEpCHBIX cucTeMaX. VICTUHHBIE M KOJUIOMOHBIE pPACTBOPEL.
MaccoBast o1 BelecTBa B pacTBOPE.

Knaccuduxamms HEOPTaHNYECKHUX COeIMHEHHUH, Howmenknatypa
HEOpraHUYECKHUX BEIIECTB. ['eHeTHYeckas CBA3b HEOPraHWYECKHUX BEIIECTB,
IpUHAAJIEKAIIUX K Pa3IMUHbIM KIIacCaM.

Xumuueckas peakuusa. Knaccupukanus  XUMHUECKHX — peakiMii B
HEOPraHWYeCKOM U OpPraHUYecKON XWMHH. 3aKOH COXPaHEHMsS MacChl BEIECTB,
3aKOH COXpaHEHHUs U IpeBpallleHUs SHEPTUU IPU XUMHUYECKUX PeaKInIX.

CkopocTh peakiuy, e€ 3aBUCHUMOCTE OT Pa3IU4YHBIX (hakTopoB. OOpaTHMEIE
peakuuu. XHUMHU4YecKOoe paBHOBecHe. {DakTOpbl, BIMAIOINIMNE Ha COCTOSHHE
xumudeckoro paBHoBecwus. [Tpuniumn Jle IllaTense.

DnexTponutrdeckas qucconuaius. CunbpHble U ciadble 3aeKTponuthl. Cpena
BOIHBIX PAaCTBOPOB BEIIECTB: KUcias, HEUTpalbHas, LIeJ0YHasl.

OKHCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKCIepUMEHTaIbHbIE METONBl M3YyUEHMsS BEILIECTB M HX IIpeBpallleHHi:
neMoHcTpauus Tabmu «[leproguyeckas cucteMa XuMUdeckux siemMentoB J[. U.
MenneneeBay, U3ydeHHE MOAENEd KPUCTALTHYECKUX DPEIIETOK, HaOIIONEHUE U
OTHMCaHUe TEMOHCTPALIMOHHEIX U Jab0paTOPHEIX OTBITOB (pa3jioXKeHHe MepOKCHIa
BOZOPOJia B IIPUCYTCTBUM KaTaIn3aTopa, ONpeNeleHne Cpeabl paCTBOPOB BEIIECTB
C TIOMOIIGI0 YHHBEPCAIBHOTO MWHIWKATOpa, peakUWh HOHHOTO oOMeHa),
IIpoBeeHIe paKkTHIecKol paboThl «BiusHue pa3nuyHbIX (HakKTOPOB Ha CKOPOCTE
XAMHAYECKON PEaAKLIANY.

PacuéTHbie 3amauu.

Pacuétel 1O ypaBHEHHUSM XUMHUYECKUX peakiuid, B TOM UHCIE
TEPMOXUMHUYECKHE pacuéThl, pacuéTbl C HCIIONB30BaHUEM IIOHATHS «MaccoBas
JIOJISl BEILIECTBAY.

Heopranunyeckasi XaMHusi

Hemeramnel. Ilonmoxxenue HemeTaioB B Ilepuomuyeckoii  cucTeMe
xumuueckux snementoB JI. M. MennmeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
duspyeckie CBOWCTBA HEMETAIJIOB. AJNIOTPONHMS HEMETaioB (Ha IpHUMepe
KHCJIOpOAa, Cepsl, pocdopa U yriepona).

XUMHYeCKHe CBOMCTBA BaXHEHIIIMX HEMETaIOB (Tallore€HOB, CEphI, a30Ta,
dochopa, yriaepoma W KpeMHHs) U UX  COCOUHEHHHM  (OKCHIOB,
KHCIOPOACOAEPKAIINX KUCTIOT, BOIOPOIHBIX COEeTUHEHUN).

[TprMeHeHNe BOXXHEHIIINX HEMETAIIOB ¥ UX COEIUHEHUH.



Mertamnnel. Ilonoxenue meTtamnoB B Ilepromgndeckoil cHcTeME XMMHUYECKHX
sneMeHTOB [I. M. MenneneeBa. OCOGEHHOCTH CTPOEHHUS 3NMEKTPOHHBIX 000I0YEK
aToMoB MeTa/uioB. OOumme ¢uzndeckue cBoicTBa MeTautoB. CIUIaBbl METAIJIOB.
ONEKTPOXUMHUYUECKUN Pl HAMPSIKEHUH MeTaIlIOB.

XUMUYECKHe CBONCTBA BaXXHEHINWX MeTaIOB (HATpHH, Kajaui, KalbIIMi,
MarHui, aTfOMUHUHN, IUHK, XPOM, JKeJIe30, MeIlb) U UX COeIHMHEHHH.

Obmue crnocoObl MoNyuYeHUs MeTaioB. [IpiMeHeHHe METaIOB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOINbl M3Y4YeHMsI BeLIeCTB M WX IIpEBpallECHHH:
HU3y4YeHHe KOJUIEKIMU «MeTallabl U CIIIaBbD)Y, 0Opa3loB HEMETAJUIOB, peEIlleHHE
OKCIIEpUMEHTANIBHBIX 3a7ad, HaONIIoNeHWe W ONHCAaHHWe OEMOHCTPAI[MOHHBIX H
1ab0OpaTOPHBIX OMBITOB (B3aUMOAEHCTBHE I'MIPOKCHIA ATIOMHHHS C PaCTBOPAMHU
KHCJIOT U LIeJI04€el, KaueCTBEeHHbIEe peaKlli Ha KaTUOHBI METAJIOB).

Pacuérnsble 3amaun.

Pacuérel Macchl BelllecTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIlIECTBA, Macce WKW 00BEMY ONHOrO M3 YUYacTBYHOIIWX B PEAKIUH BEIIECTB,
pacuéThl Macchl (00BEMa, KOJTUUECTBA BEIIECTBA) MPOAYKTOB PEaKILUU, €CJIH OJHO
13 BEILIECTB UMEET ITPUMECH.

XUMHS 4 )KU3Hb

Ponb xuMuM B 0OECIIEUEHUH 3KOJOTMYECKOM, SHEPreTUUeCKOM M MHIIEBOU
0€30MacHOCTH, pa3BUTHM MeOULUHBI. [IOHATHE O HAyYHBIX METOJax MO3HAHUA
BEIIIECTB U XUMUYECKUX PEaKIIUi.

[IpencraBnenus o0 OOWIMX HAYUYHBIX MPUHIWNAX [TPOMBILIIEHHOTO
MOJTYYEHHUSI BAXKHENIITNX BEIIECTB.

YemoBek B MHpE BEIIECTB W MAaTEPHUANIOB: BAXKHEHIINE CTPOUTEIBHBIE
MaTephanbl, KOHCTPYKIIMOHHBIE MAaTE€pHUalbl, KpAacKh, CTEKJO, KEpaMHKa,
MaTepuaibl 7S JJEKTPOHUKHA, HaHOMAaTepHallbl, OpraHUYeCKHe U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHS U 300pOBbE UEJIIOBEKA: IMpPaBWJIa HCIIOIB30BAHUS JIEKAPCTBEHHBIX
IIperapaToB, MTpaBwiia 6e30MIacHOTO UCIOIB30BaHUS MIpenapaToB ObITOBOM XUMHUH
B MIOBCEIHEBHOU XU3HHU.

MexmnpeaMeTHEIE CBS3H.

Peanuzanps MeEXIPEIMETHBIX  CBA3ed Tpu U3ydeHUM OOIed H
HeopraHn4ecKod XUMHUU B 11 kitacce OCyILIEeCTBISETCA Yepe3 UCIOIB30BaHUE Kak
OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHM, TaKk M TOHATHH, SBIAIOLIUXCS
CHCTEMHBIMH JIJIS OTAENIbHBIX IIPEAMETOB €CTECTBEHHO-HAyYHOTO ITUKIIA.

OO61ne ecTeCTBEHHO-HAYYHbIE TMOHATHUS: HAy4YHBIA (akT, TMIIOTE3d, 3aKOH,
TEOpus, AaHalu3, CHHTE3, KiIacCUGUKaAIUA, IEPUONUYIHOCTh, HAOIIONEHHE,
9KCIIEPUMEHT, MOIETTUPOBAHNE, U3MEPEHHE, SBICHHE.



dusnka: MaTepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaJU0aKTUBHOCTh, MOJIEKYJla, SHEPTETHUECKUH YPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BeIlecTBa, HU3MYeCKHe BETUUMHBI U €IUHHIIBI HX
H3MEpEHUs, CKOPOCTb.

buosnorus: kietka, opraHusM, JKocucTeMa, Owochepa, Makpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEI[ECTB B OpraHu3Me.

[eorpadus: MuHepanbl, TOpHbEIE TOPOMBI, TOJIE3HBIE UCKOIIaeMEbIe, TOILIHUBO,
pecypCEHL.

TexHonorus: XUMU4eckass IPOMBIIIIEHHOCTb, METAJUTYPIHsi, IIPOU3BOJICTBO
CTPOUTENIbHBIX MAaTepHalioB, CEIhCKOXO3SMCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
MIPOMBIIIJIEHHOCTh,  (apMalleBTHUYeCKass  IIPOMBIILIEHHOCT,  IIPOM3BOJICTBO
KOCMETHYECKHX IIpernaparoB, IPOU3BOJICTBO KOHCTPYKITMOHHEIX MaTepHAJIOB,
3JIeKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



ITITAHWPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOTPAMMEI 10 XUMIU
HA BA30BOM YPOBHE CPEJTHEI'O OBILIEI"'O OBPA30OBAHIA

JJMYHOCTHBIE PE3YJbTATBI

@I'OC COO ycranaBiuBaeT TpeOOBAaHUS K peE3yIbTaTaM OCBOEHHA
o0ydYarolMMHUCS TIPOrpaMM  CpefHero o6Iero o0pa3oBaHus (JIMYHOCTHBIM,
METAllpeAMETHBIM U TpeaMeTHBIM). HaydHo-MeToauueckod OCHOBOM s
pa3paboTKH IMIaHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS IPOTPaMM CpPeIHEro OOILEro
o0pa3oBaHUs ABIAETCSA CHCTEMHO-IESITeIbHOCTHEIN TOAXO/I.

B coOTBETCTBHM C CHCTEMHO-AEATEILHOCTHBEIM IIOAXOAOM B CTPYKTYpE
JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IpeaMeTa «XWMHS» Ha YPOBHE CPEIHETO
ob1ero 06pa3oBaHus BBIIEIEHEI CIEAYIOIINE COCTABIIMIONIHE:

OCO3HaHUE OOYyYaloIIMMHUCS POCCUHCKON TpakJIaHCKOH HMOESHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITETEHOCTH U CaMOOIIPE/IEIEHHIO;

HaJIMYKe MOTUBAIIMH K 00yUEeHHUIO;

IIeJICeHAIIpaB/IeHHOE Pa3BUTHE BHYTPEHHUX YOSXKIECHUH JIMYHOCTH Ha OCHOBE
KITIOUEBBIX [IEHHOCTeH U UCTOPHYECKUX TpaauIuii 6a30BoM HAYKH XMMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYHaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JeATEIBbHOCTH I[€HHOCTHO-CMBICTIOBEIMU YCTaHOBKAMH, IMPUCYIIHMH II€TOCTHOM
CHUCTEMEe XMMHUYECKOro 00pa3oBaHus;

HaJIM4Ke MIPaBOCO3HAHUS SKOJOTUUECKOW KYJBTYpPhl U CIIOCOOHOCTU CTAaBUTh
I[EJTH ¥ CTPOUTH KU3HEHHBIE TUTaHbI.

JIMYHOCTHBIE pPe3yIbTaThl OCBOEHHUS IIpenMeTa «XHUMHS» OOCTHTAIOTCS B
€OUHCTBE Y4YeOHOH W BOCIUTATENBHOW JEATENHHOCTH B COOTBETCTBUHU C
T'YMaHHUCTHYECKUMH, COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
U HaealaMH POCCUHCKOrO Tpa)XIaHCKOro oOIUecTBa, MPUHATHIMA B OOILECTBE
HOpMaMH H  I[paBWJIaMU  TIOBEAEHHUS, CIOCOOCTBYIOIUMMH  IpOIEccaM
CaMOIIO3HAHHUA, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBIIEHHS JIMYHOCTH
ofyJarommxcs.

JINYHOCTHBIE pe3yJbTaThl OCBOEHHUS IpeaMeTa «XUMHS»  OTPaKaroT
cthOpMHPOBAaHHOCTh OTIBITA II03HABATENBbHOHM M IIPaKTHYECKOH MOEATEIbHOCTH
o0ydaroIuXcs Mo peaanu3alui IPUHATEIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa’kqaHCKOTO BOCIIUTAHHSA:

0CO3HaHMS 00YUYaIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IIpaB U 005A3aHHOCTEH,
yBa)KeHHs K 3aKOHY ¥ [IPaBOIIOPSIKY;

TIpEACTABIIEHUs] O COLHANbHBIX HOpMax W IIPaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHNH B KOJIJIEKTUBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKONH [EATEIBHOCTH IIPH CO3IaHHH
y4eOHBIX IIPOEKTOB, pellleHNH y4eOHBIX U II03HABaTENILHBIX 3434, BBIIIOJIHEHUH
XUMHUYECKUX SKCIIEPUMEHTOB,;

CITIOCOOHOCTH IIOHMMaTh M IIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY H
apryMEHTHI IpYTUX [IPpU aHAJIU3€ PA3INUYHBIX BUIOB YUeOHOM NeATEIEHOCTH,

2) NaTPHOTH4YEeCKOro BOCIIUTAHHUS:

I[EHHOCTHOIO OTHOLIEHHUS K HCTOPUYECKOMY U HAYYHOMY HAacJeIHIo
OTE€UECTBEHHOU XMMUH;

YBaXXCHHs K IIPOLIECCY TBOpPYECTBA B OOJACTH TEOPHH H IPAKTHYECKOro
IIPYMEHEHHUs] XMMHH, OCO3HAHHUS TOrO, YTO AOCTIDKEHUS HAayKH €CTh Pe3ybTar
IJIATEIBHBIX  HaOMIONEHUM, KpOMOTIUBBIX  JKCIIEPUMEHTAIBHBIX  I[TOMCKOB,
ITIOCTOSIHHOTO TPyla YYEHBIX U IIPaKTUKOB,

HHTEpeca Y I[I03HABATEJIBHBIX MOTHBOB B IIOJyUeHUM U IIOCIEAYIOIIEM
aHaJIM3e WH(QOpPMALUU O IEePEeNOBBIX IOCTIDKEHUSIX COBPEMEHHOHN OTE€4eCTBEHHOM
XUMUU;

3) AyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHMHS:

HPaBCTBEHHOI'O CO3HaHUS, 3TUYECKOTO ITOBE/ICHHUS,

CIIOCOOHOCTH OLICHUBATh CUTYallWH, CBA3aHHBIE C XUMHUYECKUMH SBIICHHUSIMH,
U [IPUHUMATH OCO3HAHHBIE PEIIeHUS, OPUEHTUPYSACh Ha MOPaJbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IIOBEIEHHE W IIOCTYIIKM CBOMX TOBapUINEH C
MMO3UIMNA HPABCTBEHHBIX W IIPaBOBBIX HOPM U OCO3HaHHE INOCJIEACTBHH 3THUX
MTOCTYIIKOB;

4) dopmMHpOBaHHSA KYJAbTYpbl 310POBbS:

IIOHMMaHUs IIeHHOCTed 3mopoBoro u OesormacHoro ofpasza JKHU3HH,
HEOOXOIHUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY H
MICUXUYECKOMY 30POBBIO;

COONTIONIeHHs TIpaBWI 0O€30TacHOro OOpalleHHs C BelleCTBaMHU B OFBITY,
ITOBCEJHEBHOM XU3HU U B TPYLOBOH NEATEIBHOCTH;

MOHUMaHMsI II€HHOCTHM IIPaBWJI HWHIAWBUAYAJBHOTO M  KOJUIEKTHUBHOTO
0e30IacHOTO TIOBEIEHHUS B CUTYyaIUAX, YTPOXKAIOIIKX 3/JOPOBBIO U KU3HHU JI01el;

OCO3HaHHUA ITIOCJIENCTBUN M HEMPHUATHSA BPEOHBIX IPUBBUEK (yMoTpeOieHus
AJIKOTOJI5, HAPKOTHUKOB, KypEeHHUS);

5) Tpy10BOro BOCIIUTAHHSA:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIedOBaTeNbCKOM
NeATeNbHOCTH, OOIIECTBEHHO IIOJIe3HOM, TBOPYECKOW ©  APYyrMX BHAAX
NeATeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYacTHE B PEIICHWM IIPAKTHUYECKUX 3a1ay
COIIMAITBHOM HAITPaBJICHHOCTH (B paMKaX CBOEro KJ1acca, IIKOJIBI);



HHTEpeca K IPaKTUIeCKOMY M3YyUeHUIO Npodeccuii pasindHoOTo poja, B TOM
q1CJie Ha OCHOBE NMPUMEHEHHUS ITpeIMETHBIX 3HAHWM 10 XUMUH;

yBaXKCHHUS K TPYLY, JIOIIM TpyZa U pe3yIbTaTaM TPy IOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BEIOOpPY WHAWBHIYAIbHON TpPAaeKTOPUM
obpazoBanus, Oynyiield mpodeccd W pealu3alid COOCTBEHHBIX JKHU3HEHHBIX
IUIAHOB C Y4ETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHHU, HHTEPECOB U
noTpeOHOCTEH OOIIIECTBA;

6) 3KO0JIOrHYeCKOr0 BOCIIHTAHHUS:

3KOJIOTMYECKH 1Ieeco00pa3sHOro OTHOIIEHMS K TIPUPOIE, KaK HCTOUHHKY
CYIIIECTBOBaHMS XU3HH Ha 3eMIle;

TIOHUMaHUs TIJ00aNbHOIO XapakTepa 3KOJOTHUECKHX IIpOOIeM, BIUSHUS
3KOHOMHMYECKHX IIPOLIECCOB Ha COCTOSIHUE TIPUPOTHON ¥ COLHATIBHOMN CpeIbl;

OCO3HaHMsSI HEOOXONMMOCTH MCIIOJNB30BAHMSA JOCTHXKEHHUHA XUMHH IS
peIleHus BOTIPOCOB PalliOHAIBEHOT'O ITPHUPOI0II0IbL30BAHMS;

aKTUBHOTO HETPWITHs ACUCTBHHM, TPHUHOCAIIAX Bpeld OKpYXarolle
IPUPOTHON cpene, YMEHHUs IMPOTHO3MPOBATH HEOIATONPHUSATHBIE 3KOJIOTHMYECKHE
TIOCJICACTBHS MIPEATTPHHUMAEMBIX AeHCTBHUH U IIPeIOTBPALIATh UX;

HaJIMYUS Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS], 3KOJIOTUIECKOH KyIbTYPEI,
OITBITA NeSTENbHOCTH HKOJOTHYECKON HAIIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMM B ITO3HABATEIHHOM, KOMMYHHUKATHBHON M COLMATILHON
IPaKTHKE, CIIOCOOHOCTM ¥ yMEHHUS aKTHBHO IIPOTHBOCTOSTH HIAECOJOTHH
xemodobuy;

7) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON IIPaKTHKH;

IOHUMaHUS CIeUu(PUKH XUMHH KaK HayKd, OCO3HaHHSI e poiu B
(GOPMHUPOBAaHUK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3LaHUU LEJIOCTHOTO
IIpenCTaBlIeHHs 00 OKpy’XXarolleM MHpe KaK O €OHHCTBE NMPUPOABI U UeIOBeKa, B
IO3HAHUYM IIPUPOOHBIX 3aKOHOMEPHOCTEH M pelleHHH NpobieM CcoXpaHeHHUsI
IIPUPOIHOTO PaBHOBECHS,

yOeXTEHHOCTH B 0co0OM 3HAYMMOCTH XHWMHH Ui COBpEeMEHHOU
IUBUIU3AIMK: B €€ TyMaHHCTHYECKOM HAIpaBleHHOCTH M BaXHOW pOIH B
CO3IaHMK HOBOM 0a3bl MaTEPHAIBLHON KyJIbTYphl, PELIEHHH ITTOOATBHBIX IpodiemM
yCTOHUHMBOTO Pa3BUTHs YeJIOBEUECTBA — CHIPhEBOM, SHEPreTHUeCKOH, MUILEBOH U
HKOJIOTUYECKOH 0e30TacHOCTH, B Pa3BUTHM MEIUIIMHBI, O0ECIIeUeHUH YCIIOBUN
YCIIEIHOIO Tpyda M OKOJOTHYECKHM KOMGOPTHOH J>KU3HM KaXIOro YJeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMA@HHUS CYIIHOCTA METOJOB
TI03HAHU, MCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BAaTh



NIOJTy4aeMble 3HaHHA JJI aHalu3a U 00BACHEHUs SBICHUN OKPYXXaIOIero Mupa u
[IPOUCXOAAIIMX B HEM U3MEHEHUN, YMEHHUS AeNlaTh 000CHOBAaHHEIE 3aKIIOYEHHS HA
OCHOBE Hay4HEIX (aKkTOB M HMEIOUIUXCA JAaHHBIX C LETBI0  IOIyYEHHs
IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENHHO WCIIONB30BaTh XHUMHUECKHE 3HAHHUSA A
pemeHus MpobiieM B pealbHbIX KU3HEHHBIX CUTYal[HgX;

UHTEpeca K II03HAHUIO U UCCIIEIOBATENbCKOH IeATEeIFHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENpPEphIBHOMY OOpasoBaHUIO WU
camMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBEIX 3HAaHUM 10 XHMHH B
COOTBETCTBUHU C XXU3HEHHBIMU MTOTPEOHOCTIMH;

HHTepeca K 0COOEHHOCTSM TpyZAa B pasNuyHBIX chepax npoheccroHaIbHOM

IEeATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHblE pe3ylbTaTbl OCBOSHUs yueOHOro mpeaMera « XUMH» Ha
YPOBHE CpeHero ofIero oopa3oBaHus BKIIIOUAOT:

3HauYuMble A1 (GOPMHUPOBAHUS  MHPOBO33PEHUS  OOyHaroIUXCs
MEXIUCLUIIINHAPHEIE (MEXIIPpEAMETHBIE) O0IIeHayYHbIe TOHATHS, OTPaXKaIOIIHNe
LEJIOCTHOCT, Hay4YHOH KapTHHBI MHpa M CIEUU(PHUKY METOIOB ITO3HAHUI,
HCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPIHs, SBICHUE,
Ipolecc, CUCTeMa, Hay4HbBIH (DakT, MIPUHIUII, THIIOTE3a, 3aKOHOMEPHOCT, 3aKOH,
TEOpHs, UCCIICIOBaHKE, HAOMOIeHNEe, H3MEpEeHHEe, SKCIIEPUMEHT U IpYyTHE),

yHHUBepcanbHble ydeOHbIe medcTBuUs (TIO03HaBaTeNbHBIE, KOMMYHHKATHBHEIE,

PEryJATUBHEIE), o0ecreyuBaroIne dbopmupoBaHue byHKIMOHATBHOM
IPaMOTHOCTH U COLIMATRHON KOMIIETEHIIUH 00YHaroIIIXCs;
CIIOCOOHOCTH 00yHaroIuXcs WCIIONB30BaTh OCBOGHHEIE

MEXIUCUUILIHHAPHBIC, MHPOBO33pEeHUYECKHE 3HAHUSI W yHHBEpCalbHble ydeOHBIE
NeCTBUA B IIO3HABATEIFHOM U COLIMATIBHOM IIPaKTHKE.

MeranpenMeTHele pe3yNbTaThl OTPaXarT OBJaJeHWE YHUBEPCAIBHBIMU
y4eOHBIMH  II03HABaTEILHBIMH, KOMMYHUKATUBHBIMA U  PETryJISATUBHBIMU
JIeCTBUSAMU.

OBaagenne YHHBepCAJIbHbIMH y4eOHBIMH N03HABATEJbHBIMH
AeHCTBHAMM:

1) 6a30Bble JJOrHYecKHe JelCTBHSA:

CaMOCTOATENRHO  (QOpPMYTHPOBAaTH M aKTyanu3upoBaTh  IpobieMy,
BCECTOpPOHHE €€ pacCMaTpUBaTh,

OTIpeNeNsATh LEeNH MACSITeNbHOCTH, 3aJaBas IlapaMeTpbl U KPUTEPUHU UX
TOCTHIXEHHUSI, COOTHOCUTE Pe3yJIbTaThl AESATEILHOCTHU C ITIOCTAaBIECHHBIMU LEISIMU;

HCIIONB30BaTh IMPU OCBOEHHWU 3HAHWUM IMPUEMBI JIOTHYECKOTO MBIIIEHHI —
BBIZIEJIATh XapaKTepHbIe MPU3HAKU IIOHATUH M yYCTAaHABIMBATh HMX B3aHMOCBS3b,



KCIIOJIE30BaTh COOTBETCTBYIOIIUE MIOHATHUS A OOBSICHEHUS OTAENBHBIX (HDakTOB H
SIBJICHUM;

BBIOMpPAaTh OCHOBaHWS U KPUTEPUH IS KIACCU(DHMKALIMM BEILIECTB H
XUMHUYECKUX PeaKIIni;

YCTaHaBIUBaTh IIPUYMHHO-CIECACTBEHHBIE CBS3M MEXOY H3YYaeMbIMU
SBIICHUSMY,

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHOyKTHUBHBIE, MOEAYKTHBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PacCMATPUBAEMBIX
SABJIEHUAX, HOPMYJIUPOBATH BHIBOJBI U 3aKIIIOUEHHS;

[IPUMEHATH B IIPOLIECCEe ITO3HAHUS, UCTIONb3yeMble B XUMHUHM CHMBOJIMUECKUE
(3HaKOBBIE) MOJIENH, TPe0OPA30BEIBATE MOIENIBHEIE MIPEACTABIEHHS — XUMUIECKUN
3HaK (CHMBOJI) OJJIeMeHTa, XuUMHUecKas GopMysIa, ypaBHEHHE XUMHUYECKOU
peaklMu — INpU pelIeHUH y4eOHBIX ITO3HaBaTeNIbHBIX U IPaKTHYECKHUX 3azad,
IIPUMEHATh Ha3BaHHbIE MOJEJIbHBIE IIPECTABICHUS ISl BEIIBICHUS XapaKTepHBIX
MIPU3HAKOB U3y9aeMbIX BEILIECTB U XUMUUYECKUX PEaKIIH.

2) 6azoBbie HCC/IEI0BATE/IbCKHE JeHCTBHSA:

BNIaJIeTh OCHOBaMH METOJOB HAYYHOrO IMO3HAHHS BEIIECTB M XHUMHYECKHX
peaxiu;

bopMyHpOBaTh LIENU U 3aa4U UCCIIEIOBAHNUS, UCITOJIE30BaTh IIOCTABICHHEIE
U CaMOCTOSATENbHO CGhOPMYIUPOBaHHBIE BOIPOCH B KauecTBe MHCTPYMEHTA
TIO3HAHUS W OCHOBBI JJIs1 (JOPMHUPOBAHHUS THIIOTE3BI 110 IPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXICHUMH;

BIaAeTh HABBIKAMH CaMOCTOSTEIFHOrO IUIAHWPOBAHUS M IPOBEACHUS
YUEeHUYECKHUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaAOMI0AATh 32 XOIOM
mmpoliecca, CaMOCTOSATEIBHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
000011IeHN s ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH Pe3yJIbTATOB HUCCIIeJOBAHUS,
COCTaBJIATE 000CHOBAHHBIN OTYET O MPOAeIaHHOM paboTe;

IpHOOpETAaTh ONBIT YYEHHYECKOW MCCIIeIOBAaTeIbCKOH U IPOEKTHOMH
IOEeSTEIILHOCTH, IPOSBIATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIEHOMY
IIOMCKY METOJOB peIlleHUs IpaKTUUYecKuX 3a7ad, IIPUMEHEHUIO pa3IM4HbIX
METOJIOB ITO3HaHUS.

3) pa6ora ¢ undopmanuei:

OPHEHTHPOBATHLCA B PAa3IWYHBIX HCTOYHHMKAX HWHPOpMauuu (HaydHO-
IOMyJIApHas JIMTEpaTypa XUMHUYECKOro COIepXaHWs, CIpaBo4YHble Iocobud,
pecypchl MHTepHETa), aHAIM3UPOBAaTh WHGOPMALIMIO Pa3IMYHBIX BUIOB U (hopM
IIpeACTaBIICHNUS, KPUTHUYECKU OLIEHUBaTh e JOCTOBEPHOCTD 15§
HEITPOTUBOPEUUBOCTD;



(GopMyIHPOBaThH 3alPOChl U NIPUMEHSTH Pa3IMYHbIE METOMBI IIPU MTOMCKE U
otbope wuHopMaUUM, HEOOXOAUMOM JUIS BBIMOJMHEHHS Y4eOHBEIX 3a1ad4
OTIpeIeIEHHOTO THIIA;

nprobpeTaTh OIBIT HKCIIONB30BaHUS HHPOPMAITOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM U Pa3IUUHBIX IOUCKOBEIX CHCTEM;

CaMOCTOSATENIBHO ~ BBEIOMpaTh  ONTUMANbHYI0  (QOpMy  IIpejcTaBIEHUS
nHbopMaruy (CXeMsl, IpaduKy, AUArpaMMBl, TaOIHIIE], PUCYHKH U IpyTHE);

UCIIONB30BaTh HAyyHBIA S3BIK B KadecTBE CpeAcTBa Ipu paboTe ¢
XAMUYeCKOH MH(pOpMalued: IpUMEHATh MEeXNpeaMeTHsle ((huU3udecKne U
MaTeMaTHYeCKNe) 3HAaKU U CUMBOIIB!, (GOpMyIEl, a0OpeBHaTypbl, HOMEHKIIATYPY;

UCIIONB30BaTh U IIpeoOpa3OBEIBATH 3HAKOBO-CUMBOJIMYECKHME CPENCTBA
HaTJISIHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AefCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYILECTBY 00CYXKIaeMO¥ TEMEI B XOJ€ AUAIoTa H/HUiH
IOUCKYyCCHM, BBICKa3bIBaTh HAEH, (QOPMYJIHpPOBATh CBOHU  IPEIJIOKEHHS
OTHOCUTEIILHO BBITTOJIHEHUS MTPEUTOKEHHOHN 3a/1a4H;

BBICTYIIATh C Ipe3eHTallied pe3yJbTaTOB IIO3HABATENBHOM JeSTEeNbHOCTH,
MTOJIy4EHHBIX CAMOCTOSITEIBHO UITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITIOJTHEHUH
XUMUYECKOTO IKCIEPUMEHTa, ITPaKTUIECKOW paboThl IO UCCIENOBAHUIO CBOWCTB
M3ydaeMbIX BEILECTB, pealu3alliy YIeOHOTo MpoeKTa U (GOpMyITHpOBATh BBIBOJBI
M0 pe3yibTaTaM IPOBEAEHHBIX HCCIEIOBAaHUMN IyTEM COIVIACOBAHUS ITO3ULHUN B
xoze oOcyxaeHuss 1 oOMeHa MHEHUSIMH.

OBiagenne yHUBEepCAJbLHBIMH PEryJIATABHLIMHA AeHCTBHSIMH;

CaMOCTOSTEIFHO IUIAHHPOBATh H OCYIIECTBIATH CBOKO I103HABATEIBHYIO
JIeATEeNIbHOCTD, OIpeness e€ IeNd M 3aadyd, KOHTPOIHUPOBATh M IO Mepe
HeOOXOIMMOCTH KOPPEeKTHUPOBAaTh MpeJlaracMblii  allfOPUTM JNEeUCTBUM Ipu
BEITIOJITHEHUH Y4YeOHBIX H MCCIEOBAaTENbCKUX 3adad, BBEIOMpaTh Haubolee
abheKTUBHEIA CIMOCO0 WX peleHHs ¢ y4ETOM IIONydeHHs HOBBIX 3HAHHUHM O
BEIIlECTBAX U XUMUYECKUX PEaKIIMsIX;

OCYIIECTBIATh CAMOKOHTPOIIb CBOEH JIesATENHHOCTH Ha OCHOBE CaMOaHaJIM3a
U CaMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATBHI

10 KIIACC

IIpenMeTHBIE pe3yNbTaThl OCBOGHUS Kypca «OpraHudeckas XUMHSD»
OTpaXKaroT:

C(OOPMHUPOBAaHHOCT ~ IIPEICTABIEHHM O XHMHYECKOH  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBEI MHUpa, POIM XWMHUHA B II03HAHWU SBJICHUH



OpUpOAsl, B (GOPMHUPOBAHWM MBIIUIEHHS W  KYJIBTYPBl JIMYHOCTH, €&
(yHKIHOHAIBHON IPaMOTHOCTH, HEOOXOAUMOMN AJIS pellieHus IIPAKTHUECKUX 3a1a4
U 3KOJIOTHYECKH O0OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U IPUPOAHON
cpene;

BIaJicHHe  CHCTEMOM  XHMUYECKHMX  3HAaHMH, KOTopas  BKIIIOYAET:
OCHOBOIIOJIATAXOIIME TIOHATUS (XMMUYECKHH SJEMEHT, arToM, 3JIeKTpOHHAas
0601104Ka aToMa, MOJIEKyJIa, BAJIEHTHOCTD, 3JIEKTPOOTPHLIATEIFHOCTD, XUMHUECKAS
CBSI3b, CTPYKTypHas (opMyna (pa3BEpHyTas M COKpalllEHHAs), MOJb, MOJISpHA
Macca, MOJIApPHBIM 00BEM, YIJNEpOAHBIH CKelleT, (QYHKIHMOHANbHAs TpyIIa,
pajyKajl, U30MepHsl, H30MEpHI, TOMOJIOTUYECKUN psifl, TOMOJIOTH, YTJIEBOIOPOIE,
KHCJIOPOJ U a30TCOAEpIKalllie COEIMHEHHs, MOHOMEp, IIOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COCUHEHNUS); TEOPUU U 3aKOHBI (TEOPUs CTPOSHHUS
opranuyeckux BemectB A. M. byTiepoBa, 3ak0H COXpaHEHHsS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUM S3BIK XHWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalllie B OCHOBE ITOHMMAHHUS TPHUUYMHHOCTH M CHCTEMHOCTH XHUMHYECKHX
ABIIEHUH, (AKTOJIOTMUECKHE CBENEHHUS O CBOMCTBAaxX, COCTaBe, IONYYCHHH U
6€30MacHOM HCIIONB30BAaHUM Ba)KHEHITMX OpPraHUYecKHX BEIIeCTB B OBITY H
MPaKTUIeCKON AeSTENbHOCTH YEI0BEKa,;

cOpMHUPOBAaHHOCTE YMEHUH BBISBIATH XapaKTepHBIE IMPU3HAKUA ITOHSATHH,
yCTaHaBIMUBAaTh MX B3aWMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIINE IOHSATHUS IPU
OTIMCaHUHU COCTaBa, CTPOEHUS U MPEBpaIlleHN OpraHuueCKUX COeqMHEeHHIH;

C(OPMHUPOBAHHOCTh YMEHHUH HCIONB30BATh XWMHUYECKYH) CHMBOIIUKY IS
COCTaBIIEHUSI MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOMN)
bopMyn OpraHMYECKHMX BELIECTB W YpaBHEHUH XHUMHUYECKUX peakluH,
W3rOTABIUBATE MOJENH MOJIEKYJI OpPTaHUYECKUX BEINEeCTB Ul WUTFOCTPALUU KX
XUMHYECKOTO U IIPOCTPAaHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBaHHOCTh YMEHMH yCTaHaBIMBATh IPUHAUIEKHOCTh M3YYEHHBIX
OpraHMYeCKUX BeIECTB II0 HX COCTaBy W CTPOCHHUIO K OIpenerIéHHOMY
KJIacCy/TpymIe CoeauHeHuH (yIJIeBOJOPOABL, KHUCIOPOA U a30TcoaepiKallue
COeIMHEHUS, BBEICOKOMOJIEKYJISIDHBIE COeAWHEHHWs), OaBaTh KM Ha3BaHUs IO
cuctemarnueckoit HomeHnkiarype (IUPAC), a Takke NpHUBOAUTH TPUBHUAIBHBIE
Ha3BaHMs OTAENBHBIX OPTraHHYeCKUX BEIIeCTB (ITWIIEH, MPOIMWIEH, alleTHIIEH,
STUJIEHIJIMKOJb, TIHIEPUH, (eHo, (GopManbIerun, aueTanbIerul, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAasl KUCJIOTa, CTeapruHOBasl KUCIIOTa, [NIF0K034,
bpyKTO3a, Kpaxmall, LeJUTI03a, TIIUIKH);

COPMHPOBAHHOCTE YMEHHS OIpeleNsTh BHUABI XUMUYECKOH CBS3U B
OpTaHMYEeCKHX COeUHEHUSX (OUHAPHbIE U KpPaTHEIE);



ChOPMHMPOBAaHHOCTh YMEHUS IPUMEHSATH IONIOXKEHUS TEOPHH CTPOEHUS
opranu4eckux Bemects A. M. bytneposa ans o0BsICHEHNs 3aBUCUMOCTH CBOHCTB
BEIIECTB OT MX COCTaBa U CTPOCHMUS; 3aKOH COXPaHEHHS MacChl BEILIECTB;

chOpPMHMPOBAaHHOCT ~ yMEHHH  XapaKTepu3oBaTb  COCTaB, CTPOEHHE,
puspUeckre ¥ XMMHYECKHE CBONCTBA THUIMYHBIX IMPEACTABUTENEH pa3THIHBIX
KJ1aCCOB OPraHMYECKUX BEIIECTB (MeTaH, 5TaH, STHWIEH, IMPONMJEH, alleTUIIEH,
OyTanuen-1,3, mermwnOyrtamuen-1,3, 6eH307, METAaHON, 3TAHON, 3THJICHIIUKOIE,
TIULEepUH, (eHoN, alueTanblerul, MypaBbUHas M YKCYCHas KUCIIOTHI, [UIIOKO3a,
KpaxMaj, LeJII0NI03a, aMHHOYKCYyCHAs KUCIIO0Ta), WUTIOCTPUPOBATE MeHETUYECKYIO
CBSI3b MEXIYy HMMH YpPaBHEHWSMHU COOTBETCTBYIOLIMX XHMHYECKHX peakiuii ¢
UCIIOIB30BaHUEM CTPYKTYPHBIX HOPMYI;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTepH30BaTh NCTOUHUKH YITIEBOLOPOIHOIO
CBIpbsi (HedTh, NUPUPOAHBIM ra3, yromp), CHOCOOB HX MepepaboTKh U
IIPaKTHYECKOe IIPUMEHEHHE POy KTOB MepepaboTKy;

cOpPMUPOBAHHOCTE YMEHHWH MPOBOJUTEH BLIUKUCIAEHHS II0 XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KONMYeCTBAa MCXOJHOTO BELIECTBA MM MPOAYKTa
peakIuy IO M3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OIHOIO M3 HCXOMHEIX
BEIIECTB WX IPONYKTOB PEaKkItn);

c(OpMHUPOBAaHHOCTh YMEHUN BIAIETh CHUCTeMOM 3HaHMM 00 OCHOBHEIX
METoZaxX Hay4yHOI'O IT03HAaHWs, UCIIOIB3YEMBIX B XUMUHU IIPU U3YUEHUH BEIIECTB U
XUMHUYECKUX SBIEHUN (HaOmrofeHue, u3MepeHue, 3KCIIepUMEHT, MOJIETTHPOBaHUE),
UCIIOJIb30BAaTh CUCTEMHBIE XUMHWYECKHWE 3HAHUS Ui TIPUHATHS peEIleHudl B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BeNIeCTBAaMH M HX
IpUMEHEHUEM;

chopMHPOBAaHHOCTh YMEHUHN COONIONATEH MPaBUIIa TOJE30BaHUS XUMHUECKOU
MoCyol M mabopaTOpHBIM 00OpyHOBaHHWEM, a Takke IpaBuia oOpalleHus c
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU IO BEITIOJHEHHUIO JTa0OpaTOPHBIX
XUMUAYECKHUX OTIBITOB,

chOpMHUPOBAHHOCTh YMEHHUW IJIAHAPOBATH M BBIMOJHATHE XUMUYECKUAN
dKCTIepUMEHT (IIpeBpallleH!s] OpraHUYECKUX BEIIeCTB IIPU HAarpeBaHUH, MOTyUeHUE
OTUJICHAa M U3y4YeHHE €ro CBONCTB, KaueCTBEHHBIE pPEaKIMU OpraHu4YeCKHUX
BEIIeCTB, AeHATypanus OenKoB IpU HarpeBaHWU, I[BETHBIE peakluu OeIKOB) B
COOTBETCTBHH C IIpaBWIaMH TeXHUKHA Oe30MacHOCTH TMpu OOpalleHuu C
BeIIeCTBAaMH X J1a00paTOpHBIM 00OpYyAOBaHWEM, IMPEACTABIITH PE3yJbTAThI
XUMHAYECKOr0 OJKCIepHMeHTa B (opMe 3aliCH ypaBHEHWH COOTBETCTBYIOLIUX
peaknuit ¥ GOPMyITUPOBATH BEIBOABI HA OCHOBE 3TUX PE3yNbTAaTOB;

chOpMHPOBAaHHOCTh YMEHUNM KPUTHUYECKH aHAIU3APOBATh XUMHUYECKYIO
HHGOpPMAIHIO, TIONyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM
nHdopmaruu, MHTepHET U Ipyrux);



copMHUpPOBaHHOCTb  yMEHUM  coOdronaTe  MpaBHUiIa  OKOJOTMYECKH
esecoo0pa3HOro IoBeneHHs B OBITY W TPYHOBOM JEATEIBHOCTH B ILEIAX
COXpaHEHHUS CBOETO 3[0POBbS U OKPYXAIOWIEH HNPUPOIHOU Cpeabl, OCO3HABATh
OITaCHOCTHL BO3JEHCTBUS Ha JXMBBIE OPTaHU3MBI OIPEeNeNEHHBIX OPTraHUYECKHX
BEIIECTB, IOHMMAas CMEICH mokaszatens IIJK, moscHsITh Ha mpumepax CIOCOOEBI
YMEHBIIEHHWS M MPeJOTBPAllEHHs HMX BPENHOTO BO3AEHCTBUS Ha OpraHU3M
YeJIOBEKa,

IUI 00ydYaromuXcs ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3[[OPOBbS: YMEHHE
IIPUMEHATh 3HaHWA 00 OCHOBHBIX AOCTYIIHBIX METOMAxX IIO3HAHHS BEILIECTB U
XUMMWYECKUX SIBJICHUH,

IUIsL CIENBIX W cHaboBUAAIMX OOYYAIONIUXCA: YMEHHE HCIIONB30BAaTh
penbedHO-ToUeUHYO cucTeMy oOo3HaueHwud JI. Bpaling mis 3amucu XUMHYECKUX

hopmy.
11 KUIACC

IIpenmeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OOmias ¥ HeopraHmdyeckas
XUMHUS» OTpaXkaroT:

chOpMUPOBAaHHOCTh  IIPEACTABICHUM: O XUMHUYECKOH COCTaBISIOIIEH
€CTeCTBEHHO-HAYYHON KapTWUHBI MHpPa, POIH XHMHHM B IIO3HAHWUH SBJIEHUU
OpUpoOAbl, B (OPMHUPOBAHMM MBIIUIGHHS M  KYJBTYPhl JHYHOCTH, €&
(byHKIMOHATBHONU IPaMOTHOCTH, HEOOXOMUMOM IJISI pEIIeHHS IPAKTUIECKUX 3a1au
M 3KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[IOPOBBIO U IPHPOJHOM
cpene;

BIaJeHWe CHCTeMOM  XHMHWYECKMX  3HaHHM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINEe TOHATHS (XMUMHWYECKHH JJIeMEHT, aToM, H30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJIb, MOJSPHBIH OOBEM,
BaJIEHTHOCTB, JJIEKTPOOTPULATEILHOCTD, CTEIICHh OKUCIEHUS, XUMHUUYECKas CBS3b
(koBalleHTHAs, HOHHAs, MeTaJUIndecKas, BOJOPOAHAs), KpUCTAJUIMYeCKas peIéTKa,
TUMIBI ~ XUMHYECKHX  peakUWud, pacTBOpP, IJNEKTPOJUTHl, HEIIEKTPOIUTHL,
QJIEKTPOJIUTUYECKAS OUCCOLMALNS, OKUCIUTENb, BOCCTAHOBHUTEIH, CKOPOCTb
XUMHYECKONW peakIWK, XUMHUYECKOe pPaBHOBECHE);, TEOPHH U 3aKOHBI (TEeOpHs
SIIEKTPOJIUTHYECKON Auccouranyu, neproaudeckuii 3akoH . M. MeHneneesa,
3aKOH COXPaHEHHS MacChl BEIIEeCTB, 3aKOH COXpPaHEHMs U IpPeBpaIleHUs] SJHEPIUU
IpY XUMHYECKAX PEaKIHiIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMUHU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAI[Ue B OCHOBE IIOHMMAHUSA NPUYUHHOCTU HU
CHCTEMHOCTH XUMHYECKHX SIBIIEHUM, (HaKTOJIOTHUYECKHEe CBENEHHS O CBOMCTBAaX,
COCTaBe, IMOJIyYeHHH B 0€30IIacCHOM HCITOJIb30BaHUN BaXXHEHIINX HEOPraHMYECKUX
BEIECTB B OBITY U MPaKTUYECKON NESATEIbHOCTH YENIOBEKA;



COPMUPOBAHHOCTE YMEHHUH BBIABIATH XapaKTepHBIE IIPU3HAKKA IIOHATHIH,
yCTaHaBIMUBATh UX B3aMMOCBS3b, UCIIONB30BATH COOTBETCTBYIOUINE IIOHITHS IIPH
OIMCAaHWUY HEOPTaHUIECKUX BEIECTB M UX IIPEBpAIIleHHUIH;

COPMHUPOBAaHHOCTh YMEHHH HCIIOIB30BaTh XUMHYECKYIO CHMBOJHKY IS
COCTaBIE€HUSI (OpPMyJ BEIIECTB M  YpaBHEHHH XUMHMUYECKHX  peaKiui,
cuctemaruueckyro HoMeHKIaTypy (IUPAC) u TpruBHagpHBEIE Ha3BAaHUS OTHEILHEIX
HEOpPraHUYECKUX BeIIeCTB (yrapHBIH ras3, YIVIEKWCIBIM ra3, aMMHak, raméHas
U3BECTb, HeralgHasi U3BECThb, TUTHEBAS CONA, ITUPUT U IPYTHE);

chOpMHUPOBAHHOCTh YMEHUH OIPEAeIATh BATEHTHOCTb M CTEIIEHEL OKMCIIEHHUS
XUMHAYECKUX DJIEMEHTOB B COCOUHEHUSAX Pa3IMYHOTO COCTaBa, BHI XMMHYECKOU
CBs3U (KOBaJleHTHAsI, MOHHAS, METAJUIMIECKas, BOIOPOIHAS) B COCIUHEHHUIX, TUII
KPUCTAINIMUECKON peIIéTKH KOHKPETHOrO BellecTBa (aTOMHAs, MOJIEKYJISpHad,
MOHHasI, MeTaJUTMYeCcKas ), XapaKTep Cpedbl B BOIHBIX pacTBOpax HEOPraHHMYECKHX
COEeIMHEeHUH;

c(hOPMHUPOBAHHOCTH yMEHUH yCTaHaBIIUBATh IIPUHAIE)KHOCTb
HEOpPraHUYECKHUX BEIIEeCTB II0 MX COCTaBy K OIpeNelNéHHOMY KiaccCy/TpyIle
coenuHeHU# (POCThle BEIECTBA — METAJUIbl M HEMETallIbl, OKCUIBI, OCHOBAHHUS,
KHUCIIOTHI, aM(OTepHBIE TUIPOKCUIBI, COJIH);

chOpMHUPOBaHHOCTh YMEHUHN pacKpBIBaTh CMBICT ITEpHOIUUEcKOoro 3akoHa /Jl.
W. MenneneeBa v IEMOHCTPUPOBATE €I0 CUCTEMATU3ZUPYIONIYIO, O0BICHUTEIBHYIO
U IIPOTHOCTUYECKYIO (DYHKIIHUH;

chOpMHUPOBAHHOCTh yMEHUU XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHX OdJeMeHTOoB 1—4 mepuonoB Ilepuonndeckol CHUCTEMEI
xuMudeckux snmeMeHToB J[. M. MeHneneeBa, UCIONB3ys IOHATUA «S-, p-, d-
3IeKTPOHHBIE opbuTanmy, «IHEPTreTHIeCKue YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUS] CBONCTB XMMHUYECKUX 3JIEMEHTOB U MX COECIUHEHUN
110 TIeproaaM U rpymnmnam [lepuonuueckoit CUCTEMBI XUMHUYECKHUX 31eMeHTOB [I. M.
MeHnneneena;

chOPMHUPOBAaHHOCTE YMEHMH  XapaKTepu3oBaTh (OIMCHIBATh)  OOLIHe
XUMHAYECKHE CBOHCTBA HEOPraHWYECKWX  BeIeCTB  Pa3MUYHBIX  KIIACCOB,
IIOITBEPXKIATh CYIIIECTBOBAaHWE IEHETHUYECKON CBA3M MEXIY HEOPraHHYECKUMU
BEIIIECTBAMH C ITOMOIIBIO0 YPaBHEHUH COOTBETCTBYIOILINX XUMHUUECKUX PEaKIUM;

ChOPMHUPOBAaHHOCTE YMEHHS KIacCU(UIIMPOBATE XUMUYECKHAE PEAKIUH IIO
pasIUYHBIM IIpH3HaKaM (YUCITy U COCTaBy peardpylollUX BEIIECTB, TEIUIOBOMY
abheKTy peakund, U3MEHEHUIO CTeIleHelH OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTH
peaKiny, Y4acTHIO KaTalnnu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTaBIATh YPAaBHEHUS peaKUUi pasIUYHBLIX
TUIIOB, TIOJIHEIE M COKpAIEHHbIE YPaBHEHUS peakuil HOHHOTO 0OMeHa, yYUThIBAS
YCIIOBHS, IIPY KOTOPHIX 3TH peakLUUy UAYT A0 KOHIA;



cOpPMUPOBAaHHOCTh YMEHHUH IIPOBONUTH pEaKIMM, IMOATBEPKAAIOIIHE
Ka4eCTBEHHBIH COCTAaB pAa3MUYHBEIX HEOPraHHYEeCKMX BEIECTB, pAaClIO3HaBaTh
OIIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpaX HEOPraHMYECKHX
BEIIECTB,

COPMUPOBAaHHOCTE yYMEHHUH  pacKphIBaTh CYIIHOCTh OKHCIHUTEIBHO-
BOCCT@HOBUTEJIBHBIX PEaKIMil IOCPEICTBOM COCTaBIEHHS 3JEKTPOHHOIO OalaHca
JTUX PEAKLHNH;

cOpMUPOBAaHHOCTH YMEHUH OOBICHSATH 3aBUCUMOCTE CKOPOCTH XUMHUUECKOU
pPeaKIUU OT PA3IUYHEIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMHUUECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHero Bo3nelcTBus (mpunnw Jle IllaTense);

COPMUPOBaHHOCTE YMEHHH XapaKTepH30BaTh XHMHYECKHE IIPOIECCEHI,
JeXallye B OCHOBE IMPOMBIIUIEHHOTO MOJYYeHHS CEPHOM KHUCIOTEHI, aMMHaKa, a
TaKkXe C(HOpPMHUPOBAHHOCTH MPEACTABICHUH 00 OOIIUX HAYYHBIX NPUHIMIAX H
HKOJIOTHUECKUX TTpodiieMax XUMHUIECKOTO IMPOM3BOICTBA;

cOpMHUPOBaHHOCTH YMEHUH IIPOBOAUTH BBHIYMCIEHHUS C HMCIIOJIB30BAHHEM
TIOHSITUSI «MaccoBasi JOJsI BEIeCTBA B pacTBOpe», OOBEMHEIX OTHOIIEHHH Ta3oB
IIpY XUMHYECKHX PEaKIMsIX, MacCchl BEIIECTBA MK 00bEMA ra3oB II0 M3BECTHOMY
KOJIMYECTBY BEIeCTBa, Macce WU 00BEMY OHOTO M3 YUYACTBYIOIIMX B PEaKIIdU
BEIECTB, TEILIOBOTO 3¢ deKTa peaklMd Ha OCHOBE 3aKOHOB COXPaHEHMsS MacChl
BEILIECTB, IPEBPAIIECHIS U COXPaHEHUSI SHEPTHUH;

cOPMHUPOBAHHOCTE YMEHHH COOIIONATh MpaBuila MOJLE30BAHUI XUMUYECKOM
OCYZIOH M J1abopaTOpHBEIM O0OpyHOBaHHEM, a TaKXke IpaBuia OOpallleHHs C
BEI[ECTBAMH B COOTBETCTBHHU C HHCTPYKIHUSMH IO BBITOJHEHHIO JIaOOpaTOPHBIX
XUMHYECKHX OITBITOB,;

cOpMHUPOBAHHOCTh YMEHHH IUIAHHPOBATb M BBHIIOJIHATE XUMHUYECKHH
OKCIIEPUMEHT (pa3iokKeHHe TEepPOKCHIa BONOPOAa B IMPUCYTCTBHHM KaTallU3aTOpa,
OlpeleieHHe Cpeasl pPacTBOPOB BEIECTB C IIOMOINBI0  YHHBEPCATHHOTO
UHIUKATOpA, BIMSHHE Pa3IMYHBIX (DAaKTOPOB Ha CKOPOCTH XUMHYECKOW peakIvy,
peaklMi HOHHOro oOMeHa, KadeCTBEHHBIE PeaklMd Ha cyibdar-, kapOoHaT- H
XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHHUS, pellleHHe JKCIIEPHMEHTABHBIX 3a7ad Io
temMaM «MeTamwibly U «HeMeTalnsl») B COOTBETCTBUH C IpaBHIIaMU TEXHUKH
0€e30MMacCHOCTH IIpK OOpAIlleHHH C BEIECTBAMH U JIA0OpaTOPHBIM 000pYyIOBaHHUEM,
IpPEACTAaBIATh pEe3yIbTaThl XHUMHUYECKOro OKCIlepuMeHTa B (opme 3amucu
ypaBHEHHM COOTBETCTBYIOIIMX peakiuii U (GOopMyJIHpOBaTh BEIBOABI Ha OCHOBE
STUX Pe3yJIbTATOB,

cOPMHUPOBAHHOCTh YMEHHH KPHTHYECKH aHAIM3UPOBATH XUMUYECKYIO
HHbOPMALIMIO, TIONy4yaeMyl0 H3 pa3HBIX HCTOYHHKOB (CpeicTBa MacCOBOU
KOMMYHHUKaITHH, VIHTepHeT U ApyTUX);



chOPMHUPOBaHHOCTE ~ YMEHUH  COOMIONATh  IPaBUIa  OKOJOTMYECKH
1enecooOpa3Horo IOBENEHUS B OBITY M TPYIOBOM JMEATENIBHOCTH B LEIAX
COXpaHEHMsI CBOEro 370pPOBbS M OKpY’XKarolleW MpHPONHOM cpelbl, 0CO3HaBaTh
OITaCHOCTH BO3JEUCTBHUS Ha XKUBBIE OPTaHU3MBI ONPeAeIEHHBIX BEIIECTB, [IOHUMAs
cMmelicn mokazarens IIJJK, mosicHATH Ha mpuMepax CHocoObl YMEHBIIEHHS WU
MIpeIOTBPALIEHNS X BPEIHOT'O BO3IEHCTBUS HAa OPraHU3M YeJIOBEKA,

U 00y4arolMXcs ¢ OTPaHUYEHHBIMH BO3MOXHOCTSMH 3I0POBBS: YMEHHE
MPUMEHSTh 3HaHHSA 00 OCHOBHBIX JOCTYITHBIX METOAax ITO3HAHHUS BEINECTB MU
XUMHUYECKUX SIBJICHUH;

IUIs  CJENbIX U CHabOBUIAMIMX OOYYaroIIMXCsi: YMEHHE WCIIONBb30BaTh
penbedHO-TOYeUHY O cucTeMy obo3HadeHui JI. Bpaiinsg mis 3anucd XMMHYECKHX

bopmy.
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padoThI
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padoTHI
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pecypcenl

[IpenMeT opraHu4YecKoi XUMHH, €&
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpoeHHs OpraHu4EeCKUX
coenuHeHnil A. M. Bytneposa, €
OCHOBHBIC ITOJIOXKEHUS

[Ipencrasnenue o KnaccupuKanuu
opraHuyeckux Bemects. Homenkiarypa
(cucTemaTH4ecKasi) ¥ TpPUBUAIILHbIE
Ha3BaHUS OPraHMYECKUX BEIIECCTB
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NpeICTaBUTENN AITKAHOB
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NPEACTABUTENH AJIKEHOB

[Tpaktrueckas pabota Ne 1. «IlomyueHue
9THJICHA M H3YUYEHHE €r0 CBOHCTBY

AnkanueHnl. bByranuwen-1,3 u
MeTuioyTaaueH-1,3. [onyyenue
CUHTETHYECKOr0 Kay4yyKa M pe3uHbI




AJIKHHBI: COCTaB B OCOOEHHOCTH CTpOCHH,

10 TOMOJIOTHYECKUH PsIl. ALETHIEH —
[POCTEHIINNA IPEACTABUTEIH AKUHOB

1 BbraucneHns no ypaBHEHHIO XHMHYECKOH
peaKIpm

2 ApeHbl: 6eH301 ¥ TONyoJ. TOKCHYHOCTD
apeHoB

13 ['eneTu4veckas CBS3b yrieBOAOPOIOB,
[PIHAJJIEXKAIIIX K pa3IdHbIM KIaccaM
[TpupoHBEIE HCTOYHHKH YTIEBOIOPOIOB:
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[TprpoiHBIE HCTOYHHKH yTTIEBOTOPOIOB:

15 PHUPOHEIH ra3 U [OMyTHHIE HEPTIAHBIE
raszsl, HeQTh U IPOYKTHI €€ nepepaboTKu

16 Konrtponsnast pabora o paszaemny
«YTIeBoaopoabI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
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19 ®deHon: cTpoeHHE MONEKY JIBL, pu3nyeckue
U XMMHYECKUE CBOMCTBRA, IPUMEHEHUE

20 Ansnerunsl: GopManbIeruI 1
aneTanbpaerul. AneToH

21 OOHOOCHOBHBIE TIpeNeIsHbIE KAPOOHOBEIE
KHCJIOTBI: MyPaBBHHAS U YKCYCHas

22 [Tpaktrueckas pabota Ne 2. «CpoiicTBa




pacTBOpa YKCYCHOM KHCIOTHI»

CTCapI/IHOBaSI H OJICHHOBasA KHCJIOThI, KaK

23 MIpe/ICTAaBUTENH BBICIITHX KapOOHOBBIX
KHCJIOT

24 MBp11a Kak COJIM BBICIIMX KapOOHOBBIX
KHCIIOT, X Mololliee 1efcTBHe
Cnoxuble 3QHpHI KaK IPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HIPOJIN3 CIIOMKHBIX
3¢upoB

2% Kupsl: runponus, IpaMeHEHHE,
Ouoorudeckast posib XXHUPOB
YrneBoapl: COCTaB, KJlacCH(PHKAIIHSL.

27 Baxxseiie npeacTaBuTeNH: [IF0KO03a,
¢pyKTO3a, caxaposa

28 Kpaxman u nemiono3a Kak mIpapoIHbie
MTOJIUMEPBI
KonTtponpHas padoTa o pasueny

29 «Kucmopoacoaepxariie opraHiIecKue
COETUHEHHUS»

30 AMUHBI: METWIAMUH U aHUIHH
AMMHOKHCIIOTHI KaK aMOTEpPHBIE

31 OPraHHUYECKHE COCAMHEHHUS, UX
ouonoruyeckoe 3Hadenne. [lenruanr

1 benku kak mpupoIHbIe
BEICOKOMOJIEKY JISIPHBIE COSIMHEHHS

3 OcHOBHBIE OHITHS XAMHH
BBICOKOMOJIEKYJISIPHBIX COEMHEHUN

34 OcHOBHBIE METO/IBI CHHTE3A




[Inactmaccel, KayqyKH, BOJIOKHA

BBICOKOMOJICKYJSIPHBIX COC/IMHCHUH.

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoJsinyecTBO 9acoB

KoHTpoabHbIe

Bcero
pabdoThI

IpakTuyeckue
pPadoThI

HMara
M3y eHust

JIeKTPOHHbIE
uMppoBbIe
oOpa3oBareJibHbIE

pecypcebl

XUMHYECKHH 3NIEMEHT. ATOM. DJEKTPOHHAS
KOH(HTrypaIus aToMOB

ITepuonmueckmii 3axoH u Ileproguueckas
cucTeMa XUMHYeckux 3neMmeHToB JI. WM.
MemnneneeBa, HX CBA3b C COBPEMEHHOH
TEOpHEN CTPOECHHA aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M MX COSAMHEHHH 110
rpynmnaM ¥ NepuosaM. 3HaueHue
MEPHOIUYECKOT0 3aKOHA ¥ CUCTEMEI
xuMuaeckux aneMmentoB J[.M. Menneneesa B
Pa3BUTHH HayKH

CtpoeHnue BemecTBa. XUMHAYECKAs CBA3b, €&
BHJIbI; MEXAHU3MBI 00pa30BaHHUS
KOBaJICHTHOH CcBsA3H. BonopoaHas cBs3b

BaneHTHOCTE. BJICKTpOOTpI/II.IaTCJIBHOCTB.
CreneHb OKHCIICHHUS. BemmectBa
MOJIEKYTSIPHOI'O 1 HEMOJICKYJIAPHOI'O
CTpOCHUA

[ToHsITHE O TUCTIEPCHBIX CHCTEMAX.
VICTHHHBIE ¥ KOJJIOUIHBIE PACTBOPHI.
MaccoBas Hojis BelecTBa B pacTBoOpe




Knaccuduxanus ¥ HoMEHKIAaTy pa
HEOpraHWYECKUX coeTuHECHUH. | eHeTryueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IHYHbIX
KJIacCOB

Kiaccudukanus XuMHYeCKUX peaKIuid B
HEOPraHUYECKOH U OPraHUYECKOU XUMHUH.
3aKOH COXPaHEHHS MACCHI BEIeCTB; 3aKOH
COXpaHEeHHUs ¥ PEBPALCHUS SHEPTHH TIPH
XUMHYECKUX PeaKIHsIX

CxopocTb peakiuu. OOpaTUMBIE pEaKIHH.
XuMHYecKkoe paBHOBECHE

10

[TpakTrueckas pabora Ne 1. «BausHue
pa3IHYHBIX (PaKTOPOB HA CKOPOCTH
XMUMUYECKOH peakiium»

11

Onexrponutrdeckas gucconuanus. [loastue
o BojopoaHoM nokazaterne (pH) pactsopa.
Peakiuu nornHoro oomMeHna. I uaponus
OpPTaHHYECKUX U HEOPTaHMYECKUX BEIICCTB

12

OKHCIUTENEHO-BOCCTAHOBUTEILHEIE
peaxiuu. [lonsTue 06 anexTpoause
pacIiaBoB B pacTBOPOB COJIeit

13

KonTponbsras pabota 1o paszaeiy
«TeopeTugeckre OCHOBBI XHMHUU»

14

Mertarel, ux nonoxexue B [lepuogugeckoit
cHCTeEMe XUMHYecKuX 3yeMenTon /. M.
MenneneeBa 1 0COOEHHOCTH CTPOSHHS
atoMoB. O61mue ¢pu3nIecKue CBOMCTBA
METaIOB




15

CrutaBbl METAJUIOB. DJNIEKTPOXUMHUYECKHUH DS
HanpspDKeHUH MeTaUIoB

16

XuMHYeCcKHe CBOMCTBA BaKHEHIIMX
MeTaJUTOB (HATpHid, KaTuil, Kanbyii, MarHuii,
ATIOMHHUIN) U UX COeTMHEHUIN

17

X¥UMHYECKHE CBOMCTBA XpoMa, MEIU U UX
coeIUHEHUH

18

XuMHpUYeckre CBOMCTBA IIHHKA, JKelie3a U UX
COETMHEHUH

19

[TpakTiueckas pabora Ne 2. "Pemenue
dKCHEPHMEHTAIBHBIX 3a4a4 10 TEME
«Metayne»"

20

HemeTasniel, BX MOJIOKEHHE B
[leproauyeckoil cucTeMe XUMHYECKHX
aneMmenToB J1. 1. Menpnemneera u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckne CBONCTBAa HEMETAJIOB.
AJTOTpONHS HEMETALTOB (Ha IpUMepe
KHcopo/a, cepsl, docdopa u yrieponaa)

22

XHUMHYECKHE CBOMCTBA IaJIOTEHOB, CEPhI U UX
COeIUHEHUH

23

XuUMHYECKHe CBOMCTRa a30Ta, pochopa B uX
COEIMHEHHU I

24

XUMHUYECKHE CBOMCTBA yriiepoaa, KpeMHUS U
HX COETMHEHHUH

25

[IpuMeHEHNE BaXKHEHIIMX HEMETAJUIOB B UX
coeqMHEeHUH

26

O06001enye ¥ cucTeMaTu3aysg 3HaHHH 1o




Teme «Hemerannsl». Beraucinenus no
YPaBHEHUSM XMMHUYECKUX PEaKIUH U
TEPMOXUMHYECKHE paCIETHI

[Tpaktnueckast pabota Neo 3. «Pernenue

27 JKCIEPUMEHTAILHBIX 3a/1a4 10 TeMe 1
"HemeTtaruisr"»

78 KontponeHas pabota o teMaM «MeTtayis» 1
u «Hemeramne»

9 Heopranuyeckue 1 OpraHu4ecKue KUCIOTHI. 1
Heopranuyeckue 1 OpraHu4YeCKHe OCHOBaHUS
AmMdoTepHBIC HEOPraHUYECKHE U

10 OpranMYecKkue coeMHeHus. I eHeTnyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKHUX
BEIIECTB
Poyp xuMuu B 0GecriedeHIH 3KOJIOTHYECKOH,

31 SHEpPreTHYECKOH U MHUINEBOH O€30MacHOCTH, 1
Pa3BUTHH MEIUIIMHEI
[Tpencrasnenust 06 00X HAYYHBIX

32 IPUHLMIIAX TPOMBIIUICHHOIO 110y YEHUS 1
BOKHEHIUX BEIIECTB

33 YenoBeKk B MUPE BEIIECTB M MaTEpUAIIOB 1

34 XuMHUs U 3H0POBBE YETIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I1IO 34

[TPOT'PAMME




