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NNOACHUTEJBHAS 3AIIMCKA

Pabouas mporpamma no XuMuHM Ha ypOBHE CpelHEero obimero obpasoBaHus
paspaboraHa Ha ocHoBe DenepanbHOro 3zakona ot 29.12.2012 Ne 273-®3 «O6
obpasoBanuu B Poccuiickoit Denepauuny, TpeGOBaHUI K pe3ybTaTaM OCBOEHMSI
(pesrepanbHOM obpazoBaTe/bHON [IpOrpamMMbl CpeaHero obuiero
obpaszoBanusa(POIl COO), npeacraBaeHHblx B DenepanibHOM rocyaapcTBEHHOM
oOpaszoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mpenomgaBaHus
y4ueOHoro npeamera «XuMus» B oOpa3oBaTelbHBIX OpraHuzanusx Poccuiickoii
Denepaunu, peanusylolMX OCHOBHBIe 00pa3oBaTelbHBIE IIPOrPAMMEI, U
OCHOBHBIX TOJOKeHUH «CTpaTeruu pa3BUTHS BOCHHMTaHUS B PoccuiicKoii
Menepaunn Ha nepuoxn a0 2025 roma» (Pacmopspkenwe Ilpasurenscrsa PO or
29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YrIyONEHHOTO H3yYeHHs] 3aHUMAeT Ba)KHOE MECTO B
CHCTEME eCTeCTBEHHO-HayyHoro oOpazoBanus ywammxcs 10-11 kmaccos.
M3sy4yenne mpexmera, peamusyemoe B yCIOBHSX AU (EpeHLHPOBAHHOIO,
NpoQuiabHOro 0o0yueHHs, INpPU3BAHO O0ecreYuTh 061Ie00Pa30BATEALHYIO I
OOLIEKY/IbTYPHYIO MOJATOTOBKY —BBITYCKHHKOB LUIKOMBI, HEOOXOMMMYIO  JUIs
ajlanTaliy UX K ObICTPO MEHSIOLIMMCS YCIOBUSIM )KU3HU B COLIMyME, a TAaKKe JUIs
MponoJIKeHUsT O0y4YeHHUsl B OpraHu3alMsaX NpodecCHOHAIBHOrO 06pa3oBaHMs, B
KOTOPBIX XUMHSI SBJISETCS OJHON U3 MPUOPUTETHBIX JANCIUILIHH.

B nporpamme mo XuMHM HasHaueHue mpeaMeTa «XHUMHS» I0JydaeT
NOJAPOOHYI0 ~ MHTEPIPETAlHI0 B  COOTBETCTBHH C  OCHOBOIOJIATAIOII[HMHE
nonoxenusivu ®I'OC COO o B3auMOOGYCIOBIEHHOCTH LIeNel, CoaepiKaHus,
pe3ynbTaToB oOy4eHus: ¥ TpeOOBaHMH K YPOBHIO IOATOTOBKH BBIITYCKHHKOB.
CBHCTEIECTBOM TOMY SIBISIOTCS CIEJYIOLIME BBINOJNHSAEMBIE MPOrPAMMOI IO
XUMHH (PYHKLUH:

¢ HMH(OPMAIMOHHO-METOANYECKAs, peanu3anus KOTOpOil obecredynBaer

[oJy4yeHHe MNpeACTaBIeHHs O LeJiX, COAep)KaHHH, oOuied crTpareruu
00y4eHHS, BOCIIMTAHMUS ¥ PA3BUTHS OOYUAIOIINXCS CPEACTBAMH IIPEIMeTa,
H3y4yaeMoro B paMKax KOHKPETHOro rpoduisi;

¢ OpraHM3allMOHHO-TIIAHUPYIOLIAs, KOTOpast IpegycMaTpuBaer

ONpEeACICHUe: TPUHLIMIIOB CTPYKTYPHPOBAHHUS M IOCJIENOBATEILHOCTH
H3ydeHus: y4eOHOro marepuana, KOJMYECTBEHHBIX H KAYeCTBEHHBIX ero
XapaKTepUCTHUK; TMOAXOA0B K (HOPMHUPOBAHHIO COAEPI)KATENBHON OCHOBBI
KOHTPOJIsl M OLEHKH 0Opa3oBaTeNbHBIX IOCTHXKEHHN OO0Yy4arolmuxcs B

paMKax HTOroBOH arrectalid B (OpMe eAWHOrO TIOCYAapCTBEHHOTO
9K3aMeHa 1Mo XMMHH.

[Iporpamma auist yriny61E8HHOrO U3ydeHus XUMUK:



e YCTaHABJIMBAaeT WHBAPHAHTHOE INPEAMETHOE COAep)KaHue, o0s3aTenbHOe
IS M3y4YeHWsl B paMKax OTAENbHBIX mpoduieid, mpeaycMaTpuBaer
pacmpeqenieHHe U CTPYKTypUpPOBaHHME €ro I0 KjaccaM, OCHOBHBIM
coaep KaTeIbHBIM JIMHUAM/pa3aenam Kypca;

e Ja€T MPUMEPHOE paclpejesieHre y4eOHOro BpPEeMEHH, PEKOMEHIYeMOro
JUIsL U3YYEHHs! OTAENIbHBIX TeM;

e [pelaraeT IMPUMEPHYI IOC/IEAOBATENbHOCTh M3Y4YeHHUS y4deOHOro
mMarepuaga ¢ y4€TOM JIOTMKHM TMOCTPOEHHMS Kypca, BHYTPHUIPEAMETHBIX W
MEKIIPEIMETHBIX CBS3ECH;

e 1a€T METOAMYECKYIO0 MHTEPIPETALHIO Lleed U 3aJad U3ydeHUs mpeMera
Ha yriayOa€HHOM ypOBHE ¢ yYETOM COBPEMEHHBIX [IPUOPUTETOB B CHCTEME
cpeaHero oOmero o00pa3oBaHHs, COAEPXKATENIBHONM XapaKTepHCTHKH
[UIAHHPYEMBIX  pe3yJIbTaTOB OCBOEHMsI OCHOBHOM 0Opa3oBaTelbHOM
IIPOrpaMMBbl cpeaHero  oOuero o0pa3oBaHus (JINYHOCTHBIX,
MeTanpeaIMETHBIX, NPEAMETHBIX), a TaKKe C YYETOM OCHOBHBLIX BHJIOB
y4eOHO-TI03HaBaTeIbHbIX ~OEeHCTBHH  OOYy4aloIIerocss 10 OCBOEHHUIO
COJlep)KaHus IIpeaMeTa.

[Io BceM Ha3BaHHBIM MO3MLMSM B IPOrpamMMme 110 XUMHH IPeaycMOTpeHa
IPEEMCTBEHHOCTh ¢ OOy4YeHMEeM XHMMHUM Ha YPOBHE OCHOBHOIO OOLIEro
oOpasoBanus. 3a mpejelaMu  yCTAHOBJEHHON MpOrpaMMod 110 XUMHH
00s13aTeIbHON (MHBAPUAHTHOM) COCTABIISIOLIEH COAepIKaHUS y4eOHOro MpeaMeTa
«Xumus» OCTaéTcs BO3MOXKHOCTH BbIOOpA €ro BapHAaTUBHOH COCTABISIOLICH,
KOTOpas J0/DKHA ONpPEeIessiThCsi B COOTBETCTBMU C HAIpaBIIEHHEM KOHKPETHOIO
npouiist 00yueHusl.

B coorserctBuM ¢ KoHuenTyanbHeIMH TonoxkeHusmu OPIOC COO o
Ha3HAYeHUH MpeaMeToB 0a3oBoro u yriayOn&HHOro ypoBHEHl B cHcTeMe
11QhepeHIMpOBaHHOTO 00y4YeHHs Ha YPOBHE CpeIHEro oOIero oOpa3oBaHHs
XMMHS Ha YpOBHE yriyOJ€HHOro U3y4yeHMs HAlpaBleH Ha pealu3aluio
[IPEEMCTBEHHOCTH  C  MOCHAEAYIOIIMM  3TAallOM  [IOJIyYeHHS  XMMHYECKOro
oOpa3oBaHWs B paMKaX W3y4YeHUs CIELUAIbHBIX eCTEeCTBEHHO-HAYUHBIX M
XHMHUYECKHX QUCLHUIUIHH B By3aX W OpraHM3alHMsiX CpeaHero mnpoheccHoHaIbHOro
obpasosanus. B 5To# cBA3M wu3ydeHHe npeamera «XHUMHS» OPHEHTHPOBAHO
MPEeUMYLIECTBEHHO HA  paclidpeHue W yriayOjJeHue TeopeTHYecKoil u
NPaKTHYECKOH MOArOTOBKM 00y4alolIMXcs, BEIOPABLINX OMNpeAe&éHHbIH IPodHIIb
00y4eHHsl, B TOM YHCJIE C NePCHeKTUBOM MOC/IEAYIOLIEro MoNyYeH i XUMHYECKOTro
00pa3oBaHusl B OpPraHu3alluax npodeccHoHanbHoro o6pasosanus. Hapsiay ¢ 3T,
B cBere Tpebosanuit ®I'OC COO K miaHUPYeMBIM pe3yJbTaTaM OCBOCHHS
(penepanbHOli  OOpa3oBaTenbHOM NpOrpaMMbl CpefHero oOIEero oGpa3oBaHusl
uzyuyeHue npeaMera «XHUMHsS» OpPHEHTHPOBAHO TAaKKe Ha pelleHde 3aad



BOCIHUTAHUA ¥ COLMANBHOrO pa3BUTHs 00y4alOUMXCs, Ha QOPMHPOBAHHE Y HHUX
OOIICHHTEIUIEKTYabHBIX YMEHUH, YMEHHil palHOHATH3AINH y4ebHOro tpyja u
0000EHHBIX  CIIOCOBOB  JIEATETBHOCTH, MMEIOUIMX  MEKAUCLUIUIHHAPHBIA,
HaANpeIMETHBIN Xapakrep.

CocraBisroummyu npeamera «XUMHUsA» Ha ypOBHE yriyOn€HHOTO U3y4eHus
SABIAIOTCS  yriayOn€Huble Kypchl — «Opranumyeckas xumusy u  «O6mas u
HeopraHuieckas Xumus». [1Ipu onpeneneHnu moaxoa0s K 0T6OpY H CTPYKTYpPHOIH
OpTaHH3ALMN CONCPXKAHMS OTHX KYpCOB B IPOrpaMMe MO XHMHM 3a OCHOBY
npuHATEL Tonoxkenus ®I'OC COO o pasmuunsx 6a3oBoro M yriuyGiIéHHOrO
YPOBHEH H3y4YeHHUs NMpeaMeTa.

OcHoBy coaepxkanusi Kypcos «Opranudeckast xumus» 1 «O6mas
HCOPraHU4eCKas XHMHs» COCTAB/SET COBOKYNHOCTH [PEAMETHBIX 3HAHHMN 1
YMEHHH, OTHOCALMXCS K GAa30BOMY YPOBHIO U3y4deHHsl npeamMera. JTa cUcTeMa
3HAHMH TOJly4aeT OnpejeléHHOe TeOpeTHYecKoe JOIMIOJIHEHHE, [103BOJIAIOLIEE
OCOSHAHHO  OCBOMTH  CyIIECTBEHHO Oomblmii 06BEM  (haKTONOrHYECKOro
marepuana. Tak, Ha yriayGIEHHOM YpOBHe H3ydeHHs npeamera obecriedeHa
BO3SMOJHOCTb  3HQYHUTEIBHOTO YBEJIHYEHUsT O00BEMA 3HAHHH O XUMHYECKHX
JJIEMEHTAX M CBOMCTBAX UX COEJUHEHHUI HA OCHOBE pacluupeHus u yriayOieHus
MPE/ICTaBICHUH O CTPOEHHM BELIECTBA, XUMHYECKOH CBA3U M 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKLUH, PACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOH KHHETHKY
W TEepMOAMHAMUKH. M3yueHme mepHoAMYEcKOro 3aKOHA W Ilepronuyeckoii
CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB  Oaszupyetcs Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHWYECKUX MPEACTABJIEHUAX O CTPOEHUHM aToma. XHUMHUYECKas CBS3L
OOBSCHSCTCS ¢ TOYKH 3PEHUSI IHEPreTHUECKUX U3MEeHeHHU]] npu e€ o0pasoBaHuH K
PA3pYIUCHIH, @ TAKXKe C TOUKH 3pEHHs] MeXaHH3MOB eé oOpasoBanus. Msyuenue
TUIIOB  peakLUWil  JIOMOJHsSeTCs (bopmupoBanueM  mpexcraBieHuii 06
ICKTPOXHMHYECKIX TIPOLIECCaX M IIEKTPOJIN3E PACILIABOB U PACTBOPOB BELIECTB.
B kypce opranudeckoil xumum npu PacCMOTpPeHUH pPEeaKLMOHHOH CIIOCOOHOCTH
COCAMHEHUH ynensieTcs ocoboe BHUMaHKe BOIpocaMm 06 3JIEKTPOHHBIX 3 dexTax,
O B3aHMHOM BITMSTHUM aTOMOB B MOJIEKYJIaX H MEXaHHU3MaX PeaKIHii.

Ocoboe 3HaueHwe wuMeeT TO, 4YTO Ha COICp)KaHHE KYpPCOB XHMHH
YI1yOIE€HHOTO YPOBHS U3YYEHHS ISl KJIACCOB ONpeAeNIEHHOro npoduis (riaaBHbIM
o0OpasoM Ha wux CTPYKTYPY H XapakTep JIOIOJHEeHHH K ofwei cucreme
NPCAMETHEIX 3HAHWH) OKa3bIBAIOT BIMSHHE CMeXHBIE npeameTsl. Tak, HamnpuMmep,
B COACPKAHMM TIpe/IMETa /U KJIaCCOB XMMHMKO-(U3MUECKOro npodulis Goblioe
3HaueHHe OyIyT MMETH 3JIEMEHTBI yu4eGHOro MaTepuaia 1o oduwed xumuu. [lpu
U3Y49CHHM TIpEAMETa B NAaHHOM Cly4yae aKUeHT OyJeT cHelaH Ha OOLIHOCTD
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHl B XHMHH U B (Gusmuke: aromHo-
MOJICKy ISIpHAst T€OpUst (MOINEKYISpHAs Teopus B (GHU3HKE), 3aKOHBI COXpaHEHUs



MACChl M SHEPrvH, 3aKOHbl TEPMOAMHAMHKH, JIEKTPOJIN3a, IIPEACTABICHUSI O
CTPOEHMH BEILECTB U JPyTroe.

B 10 xe Bpems B CONACPXAaHWH TpeaMeTa IS KJIacCOB  XHMMKO-
Onomnoruyeckoro mpopuis Gombimit YACNBHEIH BeC OyIeT MMeTh opraHmueckas
xumus. B artom  ciywae  mpemocraBmsercs BO3MOJKHOCTb 11 Gosee
OOCTOATENBHOrO  PACCMOTPEHMS — XHMHYECKOi] OPraHu3alMM  KIETKH  Kak
OHonoruyeckoil cucteMsl, B cocras KOTOpPOH BXOIAT, K MpHUMepy, Takue
CIPYKTYPHbIC KOMIIOHEHTBI, KaK JIMMHMIBI, OGeJIKH, YTTI€BOIBI, HYKJIEHHOBbIE
KHCIOTBL 1 pyrue. Ilpu 5TOM 3HaHus O cocTaBe W CBOHCTBAX npeJcTaBuTe el
OCHOBHBIX KJIACCOB OPraHMYeCKUX BELIEeCTB CIY’)KaT OCHOBOM JJIsl M3yYeHwus
CYILHOCTH MPOLECCOB (hOTOCHHTE3A, AbIXaHMUS, MUILEBAPEHHS].

B nname Qopmuposanus ocuos Hay4HOr0 MHPOBO33PEHHUS], OCBOEHHS
OOLIEHAYYHBIX METOOB O3HAHMS U OMbITa [TPaKTHYECKOrO MPUMEHEHMUS HayYHbIX
SHAHWH W3ydeHHe npenMera «XUMUSD Ha YIIIyONIEHHOM YpOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBA3AX C y4eOHBIMH [IpEIMETaMH, BXOAIIUMHU B COCTAB
NPEeAMETHBIX obnacTeii «EcTecTBeHHO-HayYHbIe npeameTsr», «Martemaruka u
HHQOpMaTHKa» U «PycCKuit 361K 1 JUTEpaTypay.

[Ipy wnsyyenun yue6Guoro npeaMera «XuMHS» Ha yriayGréHHOM YpOBHE
TAIOKE, KaK Ha ypOBHE OCHOBHOTO M CPEIHEro obIero obpasoBanus (Ha GazoBoMm
YPOBHE), 3ajaueil MepBOCTENeHHO SHAYHMOCTH sIBJISeTCS (GOPMHUPOBAHHE OCHOB
HAYKH  XMMUM  KaK OOGJNacTH COBpPeMeHHOro CCTECTBO3HAHMSA, MPAKTHYECKOI]
ACATCIILHOCTH YeJIOBEKA U OHOTO M3 KOMIOHEHTOR MHPOBO# KynsTypsl. Pemienue
OTOH 3ajauu Ha yruyGiaéHHOM YPOBHE H3y4YeHHs MpeaMeTa mNpeanoiaraer
PealIM3alluIo TaKUX 1ejeH, Kak:

* (opmHpoOBaHMe mpexcTaBIeHHii: o MaTepHallbHOM eIMHCTBE MMupa,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHHI IIPUPOJIBI, O MECTE XHUMUU B
CHCTEME CeCTCCTBEHHBIX HAayK W eé Beyiueif poin B obecrieyeHun
YCTOHYMBOTO  DasBUTHS  YellOBEYECTRA: B pelIeHHH npobiem
OKOJIOTHYECKOH, SHEPreTHYECKOH M MUILEeBOi OesomacHocTH, B pasBuTHH
MC/IHLIHHBI, CO3AaHNH HOBBIX MAaTEPHANIOB, HOBBIX HCTOUHUKOR 9HEpruu, B
obecreueHnH paIMOHATBHOTO TIPUPOIIOIIONE30BaHUS, B (HOPMUPOBAHKH
MHpPOBO33peHnst U oblell KyIbTyphl YenoBeka, a Takske 3KOJIOTHYECKH
000CHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0POBbIO U IIPUPOJHOI cpefe;

* OCBOCHME  CHCTeMbl 3HAaHMH, JeXAWMX B OCHOBE XUMHYECKOM
COCTABIIAIOLLEH €CTeCTBEHHO-HAYYHOM KapTHHBI Mupa: QyHIaMEeHTATbHBIX
[OHSTUH, 3aKOHOB H Teopwmii XHMHH, COBPEMEHHBIX MpEeACTaBIeHHH o
CTPOCHHHM  BeIIECTBA HA pA3HBIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYISIPHOM,  HaZAMONEKyIApHOM, o TEPMOAMHAMUYECKHX U
KHHETHYCCKUX 3aKOHOMEPHOCTSIX MPOTEKAHHS XHMUIECKHX peaxuuii, o



UMHUYECKOM PABHOBECHH, PacTBOPax 1 JIUCTIEPCHBIX CHCTEMAX, 00 001mx
HAy4YHBIX TPUHIKNIAX XEMHUECKOro MpON3BO/JACTEA,

e (opmMHUpOBAHHE y 00y4aoLIMXCsl OCO3HAHHOTO MTOHUMaHUs
BOCTPe6OBAHHOCTH CHCTEMHBIX XUMMUECKHX 3HAHMH UL 00 BSICHEHHS
CIIOUeBbIX uael u mpodieM COBpEMEHHOH XMMHUH, A 00BACHEHHS U
[POrHO3UPOBAHMS sIBJICHHIA, UMEIOIIHX ecTeCTBEHHO-HAYUHYIO TPUPOIY:
rpaMOTHOTO PEIICHHS npobiieM, CBA3aHHBIX € XUMueil, TpOrHO3UPOBaHMsL,
aHasM3a U OLEHKHU C [TO3ULIAHN sKojIorrdeckoil 6e30nacHOCTH [OCIeNCTBUM
OLITOBOM H nponasoncmeuﬂoﬁ nesiTeIbHOCTH yeJioBeKa, cBS3aHHOM C
SUMUYECKUM  TPOM3BOACTBOM, {crosb3oBaHueM 1 repepaloTKO
BEILIECTB;

o yruyOneHue npeacTapieHni 0 HAy4HBIX ~ METOMaX [IO3HAHWS,
HeOGXOMMMBIX LISl MPUOOPETEHHS yMeHHil OpUEHTHPOBATLC B MUpe
BellecTB U OOBSCHEHHS XMMUIECKHX qBIEHMM, MMEIOLMX MECTO B
pupoze, B [MPaKTUYECKOM AeATeNbHOCTH 1 OBCEIHEBHOM KU3HH.

B maHe pealu3alnii repBOOYEpeHbIX BOCIIUTATEIBHBIX M Pa3sBUBAIOLIIX
(yHKLMHA [1eIOCTHOM CHCTEMbl CPEHETO obwero oOpazoBaHus Mpu W3YHCHHH
npenMera  «XHMHsD»  HA yriyOnéHHOM — YPOBHE 0coOyl0  aKTyajlbHOCTDb
[prOOPETAIOT TAKUe LeH 1 3a1a4H, KaK:

« pocruTaHue YyOEeKIEHHOCTH B 103HABAEMOCTH  sBJIEHMH MPUPOJEL,
yBaKeHHsl K MpOLECCY TBOpUYECTBAa B obnacTd TEOpeTHYeCKHX U
MpUKJIaIHbIX JccleoBaHml B XuMuH, GOPMUPOBAHHE MMPOBO33PEHHSL,
cOOTBETCTBYIOILEro COBPEMEHHOMY ypOBHIO Pa3BUTH HAYKH,

¢ pasBUTHE MOTHBALMM K o0yueHHI0O ¥ TO3HAHHIO, criocoOHOCTEH K
CAMOKOHTpOJIIO M caMOBOCIIMUTAHMIO ~ HA ~ OCHOBC yCBOEHUS
0B 1LeueI0BEYECKUX [IleHHOCTEM;

e pa3BUTHE MO3HABATEILHBIX MHTepEeCcOB, HHTEJICKTYaIbHBIX H TBOPUYECKHX
crioco0HocTell  00y4arouXCs, ¢opmupoBaHue y HHUX CO3HATEJILHOIO
oTHOLIEHHs K camMoo0pasoBaHUIO H HenpepbIBHOMY 00pa30BaHHIO Kak
yCIIOBUIO yCremHoH npocbeccuoaaﬂbﬂoii 1 00OIIeCTBEHHOM 1esTeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[I0pOBBIO U noTpeOHOCTH B
310pOBOM 00pa3e JKH3HH;

e (hOpMHUpPOBAHHUE yMeHHH W HaBbIKOB pazyMHOTro PUPOJIOTIONE30BAHNA,
pa3BUTHE HKOJIOTMUYECKOH KyAbTYPbl, nproOpeTeHue OmnbITa 00111€CTBEHHO-
[1OJIE3HOM SKONOTHYeCKOi JeATeIbHOCTH.

OB1wee UMCII0 YacoB, MPeyCMOTPEHHbIX JIA M3y4eHus. XMMUK Ha yriyOeHHOM
ypOBHE CPEHEro obmero oopasoBaHus, COCTaBIACT 204 uacos: B 10 Knacce —
102 yaca (3 yaca B Hemento), B 11 kmacce — 102 yaca (3 4aca B Hezelo).



COJAEP/KAHUE OBYYEHMUS
10 KIIACC

OPITAHUYECKASI XUMMUSI

Teopernyeckne OCHOBbI OPraHHYECKOH XHMHH.

[lpeaMer ©  3HAYeHWe OPraHUYECKOW XHMMHH, [MPEACTaBICHHE O
MHOro0Opa3uy OpraHuYeCcKUX COeJIUHEHHUH.

DIeKTPOHHOE CTpPOEHHE aroMa Yriepoja: OCHOBHOE H BO30yXAEHHOE
cocTosiHUs. BalleHTHbIE BO3MOXKHOCTH aToMma yriepoja. XHMHUUYecKas CBs3b B
OpraHMYeCKUX COeJMHeHMsX. Tumbl TrUOpUAM3ALMM  AaTOMHBIX —opOuTaseil
yriepoja. Mexanu3mbl 00pa3oBaHusi KOBaJEHTHON CBA3K (OOMEHHBIN U JOHOPHO-
akuentopuslit). THmbl nepekpblBaHHS AaTOMHBIX OpOMTaliel, ©- U T-CBS3H.
OnuHapHasi, JBOMHasE ¥ TpoiHas cBs3b. CrocoObl pasphbiBa CBs3el B MOJEKY/ax
oprauuyeckux BemiecTs. [ToHsiThe 0 CBOOOJHOM pajuKaje, HyKieopuie u
3JIeKTpoduIIe.

Teopust cTpoeHHss opraHudeckux coenuHenuii A.M. bymiepoBa u
COBpeMEHHbIE MPECTABICHUs O CTPYKType MOJIEKYl. 3HaYEHHE TEOPHU CTPOCHHUS
OpraHMYecKMX CoequHeHuH. MoeKynsapHble W CTPYKTypHble  (HOpMyIIbL.
CrpykTypHble (GOpMyJbl pa3iU4YHBIX BHAOB: pa3BEPHYyTas, COKpalICHHA,
ckesierHas. M3omepus. Buasl u30oMepHH: CTPYKTypHas, IPOCTPaHCTBEHHAs.
DnekTpoHHbIe 3(PDEKTH B MOJIEKYJIaX OPraHUYECKUX COeJIMHEHHH (MHIYKTHBHBIN
1 Me30MepHBIi 3 PEKThI).

[lpencraBnenne o KiacCH(PUKALMU OpraHuyeckux BewecTs. [lonsrue o
QyHkunoHansHoM rpymrme. 'omonorus. 'omonoruueckue psiabl. Cucrematiyeckas
HomeHkiaTypa oprannveckux coenuHeHudt (IUPAC) u TpuBHajbHbIe Ha3BaHWs
OT/Ie/IbHBIX IpeICTaBUTEIIEH.

OcoGeHHOCTH ¥ KiIacCH(UKALUs OpraHudeckuX peakuui. OKUCIUTENbEHO-
BOCCTAHOBHUTEJIbHBIE PeaKLUH B OPraHUYECKON XUMUH.

DKCIEepUMEHTAIbHbIE METOAbl W3y4YEeHHs BELIeCTB M HX IpeBpalleHHM:
o3HaKoMJIeHHe ¢ oOpa3llaMu OpraHUYeCKHX BEIEeCTB M MaTepualiaMd Ha HX
OCHOBE, OIIBITEl IO MPEBPAIIEeHUIO0 OPraHUYECKHUX BEIIECTB IMPU HArpeBaHUU
(naasneHue, OOyrJMBaHHE M TOPEHHE), KOHCTPYHMPOBAaHHE MOJIENIEH MOJEKYI
OpraHN4eCKUX BELIECTB.

Yriesoaopoasl.

Ankanbl. 'oMonorudeckuii psij aakaHos, obuast GpopmMysia, HOMEHK/IATYpa U
U30Mepust. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ ajIKaHOB, sp'-

ruOpuan3aIus aTOMHBIX opOuTaned yriaepozna, o-cBa3b. DuU3pyecKkue CBOMCTBA
AJIKAHOB.



XHUMHYECKHe CBOMCTBA QJKaHOB: peaKlUd 3aMeIleHMs, H30MepHu3alluH,
JeruApUPOBAHNs, HUKIN3AIMHI, TUPOIN3a, KpeKuHra, ropedus. [Ipencrasnenue o
MeXaHHW3Me peakiMil paJiuKalbHOrO 3aMelleHHMS.

Haxosxaenue B npupojae. CriocoObl MoJyueHus: ¥ NIPUMEHEHUE aIKaHOB.

[luknoankanel. O6uas Gpopmyna, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH
CTPOEHHs M XMMHYECKHX CBOMCTB MajblX (LMKJIONpPONaH, LHMKIOOyTaH) U
0ObIYHBIX (LUKJIOMEHTaH, [UKIOreKcaH) mukioankaHoB. CriocoObl MOTy4eHus
NpUMEHEeHUE LIUKI0AIKaHOB.

Ankenbl. ['oMosoruueckuii psa ankeHoB, oOuias (opMmylia, HOMEHKIATYpa.
DIeKTPOHHOE W  IPOCTPAHCTBEHHOE CTPOEHHE  MOJICKYJl  aJIKEHOB, sp’-
rubpuaM3alMs aTOMHBIX OpOuTanel yriepoga, o- ¥ m-cBa3d. CTpyKTypHas M
reomerpuueckas (uuc-TpaHc-) wuzoMepus. (DH3MYECKHE CBOMCTBA alKEHOB.
XHUMHUYECKHE CBOWCTBA: peakUUd MPUCOEAUHEHMs, 3aMEILUEHHUS B O-IOJIOKEHHE
Mpu JBOMHOM CBsI3W, NoiuMmepusauuu M okucieHus. [Ipasuno MapKoBHHMKOBA.
KauecTBeHHble peakuuu Ha ABOHHYIO cBsi3b. CriocoObI MOyYeHUs U IPUMEHEHHE
QJIKEHOB.

Ankaguensl. Knaccupukauus ankaaueHoB (CONpPsKEHHbBIE, W30JIMPOBAHHBIE,
kymyaupoeartvie). OcOOEHHOCTH JIEKTPOHHOTO CTPOSHUS U XMMHUYECKHX CBOHUCTB
conpsok€HHBIX — aueHoB, 1,2- u  1,4-npucoenunenue. [lommmepusaiius
COMnpsiKEHHBIX AUeHOB. CriocOOBI MoTy4YeHUs U NPUMEHEHHE ajlkaIneHOB.

AukuHblL. ["OMOJIOrHYeCKUi psi alnkuHOB, o0wwas (GopMyJia, HOMEHKIIATypa 1
130Mepusi. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN AIKUHOB, Sp-
rubpuan3anust aTOMHbIX opOuTaneil yriaeponaa. Pusnyeckue CBOHCTBA AJKHHOB.
XuMuYecKkue  CBOMCTBA:  peakUMM  IPUCOEAVHEHMs,  AUMEpH3aldd U
TpUMepH3aluu, okucaeHus. KiclioTHbIe CBOMCTBA aIKWHOB, UMEIOIIUX KOHLIEBYIO
TpoitHyI0 cBsi3b. KavyecTBeHHbIe peaku Ha TPoHHYI0 cBs3b. CriocoObl mosyueHus
W NpUMEHEeHHEe alIKUHOB.

ApomaTtuyeckue yrieBoaopoab! (apesbl). ['omosioruyeckuil psii apeHoB,
o01as ¢popmyna, HOMEHKIATYpa U U30MepHsl. DJIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE
cTpoeHre MoOJieKynsl OeH3ona. Du3uuyeckue CBONCTBa apeHOB. XHMHUYECKHE
cBOiicTBa OEH30J1a U €r0 FTOMOJIOTOB: peaKLyy 3aMelleH s B O€H301bHOM KOJIbLE U
YITIEBOIOPOJAHOM pajuKaje, peakiud IPUCOEAMHEHHUs], OKHMCJICHHE TOMOJIOroB
Oensona. [lpencraBneHue 00 OpUEHTHPYIOLIEM JAEHCTBUM 3aMECTHTENICH B
OeH30JbHOM KOJbLe Ha MpUMepe AaJIKHIBHBIX PpaJHUKalIoB, KapOOKCHIBLHOI,
FUIPOKCHIIBHOM, AMWHO- W HHUTPOTPYIIIBI, aToMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHUX CBOMCTB cTuporna. [Tonumepusauus ctupona. CriocoOsl monydeHus u
MPUMEHEHHE apOMATUYECKHUX YIJIeBOJA0PO/I0B.

[Ipuponusblii ra3. [TonyTHeie HedTsHBIe rasbl. HedTh 1 e€ npoucxoxkaeHue.
KameHHBIH yroib ¥ NpoayKTsl ero nepepadorku. CriocoObl nepepaboTku He(Tu:



[eperoHka, KpeKHHT (TepMHYECKHH, KaTaIUTHYeCKHH), PUGOPMUHI, IHPOIHU3.
[TpoayKThl MepepaboTKK He(TH, HX MPUMEHEHHE B MPOMBILIJIEHHOCTH U B OBITY.

["eneTHuecKasl CBsI3b MKy pa3jIM4HbIMU KjlacCaM# yIJI€BOJAOPO/IOB.

DIeKTPOHHOE CTPOEHHE TIaJOreHIPOM3BOJHBIX YINIeBOJOPOa0B. Peakiuu
3aMEllleHHs] TrajioreHa Ha TUAPOKCOrpyIIly, HHUTPOIPYMITy, IHaHOIPYIILY,
amMuHorpynmy. JledcTBMe Ha TrajJOreHIpPOU3BOAHBIE BOAHOTO M CIMPTOBOrO
pactBopa Iiéiroun. B3auMonelicTBue AMrajoreHaJKaHOB C MAarHWeM M LHHKOM.
[Tonsitue 0 MeTalJIOOPraHuYeCKUX COeMHEHUsIX. Wcnonb3oBanue
rajJoreHInpoOM3BOAHBIX YITIEBOJOPOAOB B OBITYy, TEXHHKE U TIpM CHHTE3e
OpraHUYeCKUX BEILECTB.

DKCIepUMEHTaIbHbIE METOABl HM3y4eHHs BEIeCTB M MX IPeBpalleHHUi:
u3yueHue (pU3MYECKHX CBOMCTB YIIeBOLOPOOB (PaCTBOPUMOCTb), KaueCTBEHHbIX
peakiuil yrJeBOJOPOAOB pa3MYHBIX Ki1accoB (obecupednBaHue OPOMHON MM
MOJHOH BOJBI, PacTBOpa IepMaHraHaTa Kajlus, B3aMMOIEWCTBUE AaleTHUlIeHa C
aMMHauHBIM pacTBOpoM okcuzpa cepebpa(l)), kauecTBeHHOE OOHapyxeHue
yrjepoja U BOJOpOJAa B OPraHMYECKHMX BELIECTBAax, MOJIyYCHHE OSTHUJICHA H
M3ydeHHe ero CBOMCTB, o3HakomiieHue ¢ komnekuusmu «Hedte» u «Yroib», ¢
oOpaslilaMy  [iacT™Macc, KaydyyKoB M  pe3WHbl, MOJCIMPOBAHUE MOJIEKY.I
YIJIEBO/IOPO/10B U raloreHIPOM3BO/IHbBIX YITIEBOAOPO/IOB.

Kucaopoacoaepkamne opranu4yeckKne coeinHeHusl.

[IpenenbHble oaHOATOMHbIe CHHUPTHL. CTpoeHHe MOJeKyn (Ha npuMmepe
METaHOIa M JTaHona). ['OMolOorMueckuit psig, obmas Qopmyna, H3OMEpHs,
HOMEHKIaTypa u  kimaccuuxanus. Pusuuyeckne CBOMCTBA  IPeAEbHBIX
OJHOATOMHBEIX CIIHPTOB. BOJOpOAHBIE CBSA3M MEXIYy MOJEKyJaMH CIUPTOB.
XyuMHUUecKHe CBOMCTBA: peaklUH 3aMEIleHUs, JerHaparalud, OKHUCICHMUs,
B3aMMOJICIICTBHE ¢  OpraHWYeCKMMHM M  HEOPraHWYeCKHMH  KHCIIOTAMH.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHL. JlefcTBHE 3TaHOIA U METaHOIa
Ha opraHusM uesnoBeka. CrocoObl MoMy4eHUs W INPUMEHEHHE OJHOATOMHBIX
CIIMPTOB.

[TpocTeie 3¢Gupbl, HOMeHKIaTypa U u3oMepusi. OcobeHHOCTH (PU3UUECKUX H
XMMHYECKUX CBOHCTB.

MHOroaroMHble CIMPTHI — ATUICHIVIHKONb M IIHLEpHH. Dusuyeckue Hu
XUMHYECKHE CBOWCTBA: PeaKkLUU 3aMelLEeHMs, B3aUMOJIEHCTBUE C OPraHNYeCKUMH
1 HEOpPraHWYeCKUMH KHUCJIOTaMH, KaueCTBEHHAas peaklus Ha MHOI0aTOMHEBIE
criupThl. [lpeacraBneHre 0 MeXaHW3Me peaKkUWil HyKIeO(UIBHOTO 3aMelleHMUs.
Jleiicteue wa opranu3M yenoBeka. CrnocoObl moONy4deHHss W TPUMEHEHHE
MHOI0aTOMHBIX CIIUPTOB.

®enon. CrpoeHue MONEKyJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYIIIBI U
GensonpHoro sipa. ®usmyeckue cpoiictBa (eHona. OcoOEHHOCTH XHMUYECKHX



cpoiicts (erona. KauecTenHble peakuyn Ha Qenon. TokcndHOCTh (eHoua.
Crioco6slI nosydeHus U npuMeHeHue Gpexona. GexonpopmanbpieruiHas cMoa.

KapGOHUIBHBIE COSIUHEHHS — TTbAETUIbI B KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapGOHMIBHOM rpymmbl. ['OMoNOrMyeckye psijbl albIEruIoB U KETOHOB, o0ias
dbopmyna, u3oMepusi ¥ HOMeHKnatypa. Pusuyeckde CBOHCTBA albACTHAOB 1
KeTOHOB. XMMHYECKHE  CBOMCTBA  aIbJeruJoB M  KETOHOB:  pEaKUHH
npucoeunenus. OKUCIeHNE alb/eru/10B, KayeCTBEeHHbIC PeaKLuy Ha albIACri/1bl.
Crioco0bl MoJyYeHusl 1 IPUMEHEHHE allbAerUI0B U KeTOHOB.

O/IHOOCHOBHBIE TIpejieibHble KapOoHOBbIe KUCI0TEl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUC/IOT. VI3oMepus U HoMeHK/IaTypa. dusiveckie CBOHCTBA
OJIHOOCHOBHBIX IIPeebHBIX KapOOHOBBIX KHMCIOT. BOXOpOIHBIE CBSI3H MEKIY
MOJIEKYJIAMM KapGOHOBBIX KHCIOT. XUMHYECKHEe CBOMCTBA: KHMCIOTHBIE CBOHCTBA,
peakiys STepu(UKALUM, peaklMd C ydYacTHeM YIJIeBOJOPOIHOIO paauKara.
OcoGeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJIOXKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HENpeaelbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIOT,
JINKapOOHOBBIX KHUCIIOT, FMAPOKCUKAPOOHOBBIX KUCIOT. [lpencraBuresin BbICILMX
KapOOHOBLIX KHCIIOT: CTeapHHOBas, NaJbMHUTHHOBAs, OJIEMHOBAs, JAUHONE6AA,
AuHonerosas KUenoTel, CrocoObl MoJIy4eH!s U IIpUMeHeHUe KapOOHOBBIX KHCIIOT.

Cnoxusle 3¢upsl. ['omomorudeckuii psin, obuias Qopmyna, H3OMepus u
HoMeHKIaTypa. PU3nYecKre ¥ XUMHYECKHe CBOMCTBA: TMAPOJIM3 B KHCIIOH H
LLIEJIOUHOM cpe/e.

JKupsr. Ctpoenue, puznyeckre 1 XUMAYECKHUE CBOMCTBA JKUPOB: TUAPOJIN3 B
KMCJION 1 1IesiogHol cpene. OcoOeHHOCTH CBOMCTB XKHMPOB, COIEPIKAIINX OCTATKH
Herpe/leIbHBIX JKUPHBIX KUCIIOT. JKUpEI B IpUpoe.

Mb1a Kak COH BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOILEE AeHCTBHE.

OO1ast XxapakTepucTka yriaeBoaoB. Kinaccupukauus yrieBoios (MOHO-, JIH-
W nonucaxapuzibl). MoHocaxapuabl: TJOK03a, (pyKTo3a, rajgaxkrosa, pudosa,
ne3okcupubo3a. dusnyueckue cBoifcTBa M HaxoxaeHue B npupozae. PorTocuHTEs.
XHUMHYECKHe CBONCTBA MIFOKO3bl: PeaklMK ¢ y4acTUEM CIIMPTOBBIX U aJlbJIETUIHOM
rpyIm, CIMPTOBOE M MOJIOYHOKHCIoe OpokeHue. lIprimeHeHue IioKO3bl, €€
3HaYeHKe B )KU3HEAESTeIbHOCTH opraHusMa. Jlucaxapuzbl: caxaposa, MaibTo3a H
nakto3a. BoccraHasiMBarolie U HEBOCCTaHABIMBAOLLME aucaxapuibl. [ naposnus
aucaxapunos. Haxoxxnenue B npupone U npuMmeHenue. Ilonucaxapuabl: Kpaxmal,
rIMKoreH W uemmoso3a. CTpoeHHE MaKpOMOJEKyJ Kpaxmala, IJIMKOreHa o
letono3sl.  MDuU3MuUecKue CBOMCTBAa Kpaxmaga W LEUI0JI03bl. XHUMHYECKHE
CBOMCTBAa KpaxMmaya: I'MIpOJIW3, KaueCTBEHHAs peakuus ¢ HoAoM. XHUMHYECKHe
CBOMCTBA LIEJUIIOJIO3bl: TUAPONIU3, MOlydyeHue 3¢GupoB Lemnonaossl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIA HIENK).



OKCIEPUMEHTAIbHbIE METOAbl M3y4YeHHs BELIECTB M X [IpeBpaLEHHI:
PACTBOPHMOCTE Pas/H4HBIX CIIMPTOB B BOJE, B3aUMO/IEICTBHIE 9TAHOIA C HATPHEM,
OKHCJICHHE 3THIIOBOTO CIMPTA B ajlbJCrd/l HA PacKan8HHON MeHOI MpoBOIOKe,
OKHCJICHUE S3THUJIOBOrO CHMPTA AMXPOMATOM Kaiusl (BO3MOXKHO HCIIOJIL30BAHME
BH/ICOMATEPUANIOB), KAaYeCTBEHHBIE PEAKIMH HA albJerHibl (C THIPOKCHAOM
mnammuncepeOpa(l) u  rumpoxcuzom  menu(Il)), peaxums [JIMLEpHHa ¢
runpoxeugom Mexu(Il), xumudeckue cBoiictBa pacTBopa YKCYCHOM KHCJIOTEI,
B3aMMOJICHCTBHE PacTBOpa IVIIOKO3BI ¢ ruapokcumoM Meau(Il), B3anmoneicTsue
Kpaxmajla ¢ HOJOM, PEIICHHE SKCIePUMEHTAIbHBIX 3a1ad 10 TemaM «CrupThl |
(enons», «KapGonossle kucnotsr. ClIoKHBIE 3(QUpPB).

A3oTcoaep:kaniie OpraHuvyeckne coenHeHHsl.

AMUHBI — OpraHUYecKHe MPOM3BOIHbIE aMMHAKA. Knaccndukanus amunos:
ami(aruieckue M apoMaTHYeCKHe, IepPBUYHEIE, BTOPDUYHBIE U TpPETHYHBIE.
Crpoenne monexyn, obmas (opmysna, usomepus, HOMEHKJIaTypa U (pu3ndecKue
CBOHCTBA. XMMHUYECKOE CBOHCTBA alu(aTHUECKUX aMUHOB: OCHOBHBIE CBOWCTBa,
AJIKUJIMPOBAHKE, B3aUMO/ICHCTBHE MEPBHYHBIX AMHHOB C a30THCTOH KHUCJIOTOIL.
Conu ankuiraMMoHusl.

AHWIMH — TIPEJCTaBUTE]b AMHHOB apOMAaTHIECKOTO psana. CrpoeHue
aHWIMHA. B3auMHOe BIMSHHE TPYIT aTOMOB B MONeKyJe aHmmmuHa. OcoBeHHOCTH
XHMHUYECKHX CBOMCTB aHumnuHa. KadecTBeHHble peakumu Ha aHmwinH. CrocoGbl
[IOyYeHHS. M TpUMEHEHHEe anupaTH4ecKuX aMuHOB. [lonydeHue aHmmHHA u3
HUTpoOeH30/1a.

AmuHoKuCnoTEL. HoMeHKIaTypa 1 u3oMepust. OTrenbHble IIPEICTABUTEIH O~
AMMHOKHMCJIOT:  TJIMUMH, ajaHuH.  Du3udecKue CBOMCTBA  aMHMHOKHCIIOT.
XuMu4yeckHe CBOWCTBA AMHUHOKHCIOT — Kak aM(pOTepHBIX  OPraHMYecKHX
COCAMHCHMH, peakuus MOIMKOHACHCALMHK, 0Opa3oBaHWe MENTHAHON CBSI3M.
buonoruiueckoe sHauenne aMMHOKUCA0T. CUHTE3 H MHAPOIU3 NENTHIOB,

benxn xak nmpupopmble mommmepsl. Ilepsuunas, BropuuHas H TpeTHYHasl
CTpyKTypa OesikoB. XUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, JeHaTypalusl,
Ka4eCTBEHHbIE peaKlH Ha OesIKH.

OKCIEpUMEHTAIbHbIE METOABI HM3YYeHHs BEIIECTB M HX NpeBpaLeHHi:
pacTBopeHye OelKoB B BOJe, JICHATypalus OEJKOB NPU HATPEBAHWH, LBETHBIE
peaknuu Ha OeNKM, pelleHHe JKCIepPUMEHTATBHBIX 3ajay [0  TeMmam
«AsOTCOZEpKALIE  OpraHMYecKHe  COeAMHeHHs» u  «Pacrno3HaBamme
OpPraHUYeCKUX COeIHHEHUMN).

BuicokomMoiieky sipHble coeHHeH s

OCHOBHBIE TTOHSTHSI XUMUH BBICOKOMOJIEKY/ISIPHBIX COEMHEHHIT: MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb MONTMMEPU3ALINH, CPEHsA MOJIEKY IspHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYNSIPHBIX COEIHHEHHH —
OJMMEpU3aLUs U OJTUKOH IeHC AU,

[lonnmepusie martepuansl. [lnactmaccbl  (MOJAMAITHIIEH, MOMMIPOIMIIEH,
MOJMBHHWIXJIOPUI,  [OJMCTHPOJ,  MOIMMETHIMETAKPUIIAT, [1OJUKApOOHATH,
noJudTUIeHTepedTanar). Y TUIH3anus U nepepaboTKa M1acTUKa.

DI1acTOMepHI: HaTypalbHBIN Kay4yk, CUHTETUYECKUE Kay4yKH
(OyTaaueHoBbIH, XTIOPONPEHOBLIH, H30MPEHOBLIH) U CHIMKOHEI. Pe3uHa.

BosokHa: HaTypanbHble (XJIOMOK, IIEPCTh, MWENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTeTHYeCKHe (KalpOH U JIaBCaH).

[Tonmumepsl CIIEL[UATIBHOTO Ha3HAYCHMUSI (tedpmon, KeBJjap,
3JIEKTPONPOBOASIIME IOIUMEPDl, Ouopas3naraeMble MOIUMEPHI).

OKCIIEpUMEHTa/IbHbIe METOABI HM3YYeHHsl BEIIECTB M MX MNpeBpallleHuil:
O3HAKOMJIEHHE ¢ 00pa3LamMK MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MIACTMACC,
Kay4yyKoB, peIIeHHE OSKCIIEDUMEHTAIbHBIX 3amad 1o Teme «Pacrno3HaBaHue
[UIACTMACC U BOJIOKOHY.

Pacuéruble 3agauu.

Haxoxnenne monexynspHO# GOpMysibl OpraHM4ecKOro COEIMHEHHUS [0
MAacCOBBIM  JIOJISIM ~ 5JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKIeHUE
MOJIGKYJISIDHOM  (DOPMYJibl OPraHM4YecKOro COeAMHEHHs] 110 Macce (0OBEMY)
[IPOJIYKTOB CrOpaHMsl, [0 KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peaKlUN W/WIA HMCXOMHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOH (OpMYIIbI
OpPraHv4eCcKoro BeUIeCTBAa HA OCHOBE €ro XMMHUYECKHX CBOMCTB MJIHM CIIOCOOOB
TI0JTy4€HWs, ONpeleseHnue IO0JM BBIXOAa NPOAYKTa PEeakUUH OT TEOPeTHYECKH
BO3MOJKHOTO.

MexnpeaMeTHbIE CBS3H.

Peasnzaiiist MeXKIpPeAMETHBIX CBsI3eil pK M3y4YeHHH OPraHUYeCKON XUMHHU B
10 kiacce ocymiecTBseTCs uYepe3 MHCMOJb30BAHME KAaK OOIIMX eCTeCTBEHHO-
HAYYHBIX TOHSATHH, TaK W IOHATHH, NPUHATBIX B OTAENBHBIX IIPEAMETAX
€CTeCTBEHHO-HAYYHOI0 LIMKJIA.

OOlme ecrecTBEeHHO-HAaYYHbIe MOHATHS: SBIEHUE, HAYYHBIH (aKT, THIIOTe3a,
TEOpusl, 3aKOH, aHalM3, CHHTe3, Kiaccuukauus, HaOMOIEHHe, H3MEpeHHe,
IKCIICPUMEHT, MOZEJIb, MOJEIUPOBAHHE.

Qusuka: MarTepus, aroM, O3JEKTPOH, MPOTOH, HEWTPOH, MONeKyIa,
JHEPreTUYCCKUH YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOE COCTOSIHHE
BeLleCTBa, (U3NUYECKWE BEJIUYMHEI, ©JUHUIBl W3MEPEHHMs, CKOPOCTh, JHEpIHs,
macca.

buonorusi:  knerka, opraHums™, sKkocucrema, OGuocdepa, MeTaGonU3M,
HACIIe/ICTBeHHOCTD, aBTOTPO(QHBIH M TeTepOTPOQHBIH THII MHUTAHMS, OpPOKEHUE,



(horocuntes, apixaHue, GelKH, YrIEBOL, ’KHUPbI, HYKIEHMHOBBIE KHCIIOTHI,
(bepMeHTEI.

["eorpadusi: nonesusie uckonaemsie, TonmMBo.

TexHonorus: nuiNeBble NpPOAYKTHI, OCHOBBI PallMOHANIBHOTO [HTaHMS,
MOIOIIIHE CpeICTBA, MaTePHallbl U3 UCKYCCTBEHHBIX H CHHTETHYECKIX BOJOKOH.

11 KIIACC

OBLIASI U HEOPTAHUYECKASI XUMUSI

Teopernyeckne 0CHOBBI XHMHH.

AtoM. CocTaB aTOMHBIX anep. XUMHYECKUN 31eMeHT. M30TOmEL. Ctpoenue
3JIEKTPOHHBIX 000JI04eK aTOMOB, KBAaHTOBLIE YHUCIIA. ODHEPreTHYECKHE YPOBHH H
MOAYPOBHHU. ATOMHBIE Op6uTamu. Knaccupukauus XUMHYECKHX /1eMeHTOR (s, p-,
d-, fonementsr). Pacnpenenenue 3JIEKTPOHOB IO  ATOMHBIM  OpOHTAJISIM.
DIIeKTPOHHBIE KOH(HUIYpALHH aTOMOB 3eMEHTOR [IEPBOrO—4EeTBEPTOrO MEPUOLOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, 3JEKTPOHHbIE KOH(QUTypaliy HOHOB.
DNEKTPOOTPULIATEIBHOCTS.

[epuoanyeckuit 3akon u INepuomuueckas cuCTEMa XUMUYECKHX 3JIEMEHTOB
JLH. Menzeneesa. Casizb [I€puoaAnIecKoro 3akoHa M [lepuoanueckoii cucrems!
KIMHYCCKUX  OIEMEHTOB ¢ COBPEMEHHOW  Teopweii CTPOEHHsI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XHUMHYECKHX 3JI€MEHTOB U 00pa3yeMbIX UMH
MPOCTRIX M CJIOXKHBIX BEIIECTB IO TIpynmaM u nepuogaM. 3HavyeHue
mepuoanyeckoro 3akona /.M. Menneneena.

XHUMHUYeCKast CBSI3b. BHABI XUMHYECKON CBS3M: KOBaJICHTHAsl, HOHHasl,
Meramndeckas. MexaHu3Mbl 00pa3oBaHHUs KOBANECHTHON CBS3H: OOMEHHBIH 1
AOHOPHO-aKLENTOPHBIN. DHEePrus U JJIMHA CBSI3H. [lonspHocTs, HAaNpaBIEHHOCTS U
HACbIIACMOCTh  KOBAJICHTHOH cBsi3u. KparHble cBsizH. Bonoponnas cBss3b.
MesKMOeKy IsIpHBIE B3aHMO/IEiCTBHS.

BaneHTtHOCTE M BaneHTHble BO3MOKHOCTH aToMoB. CBs3b 3JIEKTPOHHOI
CTPYKTYpPBI MOJIEKYJI C MX F€OMETPUUYECKHM CTpOeHHeM (Ha [puMepe coeMHeH I
3JICMEHTOB BTOPOIo Nepuo/a).

[lpencrasnenne o kommnekcHsIx coeannenusx. CocTas KOMIIJIEKCHOTO HOHA:
KOMIIICKCOOOpa3oBaTesb, JUraHAbL. 3HAYEHHE KOMILIEKCHEIX COEIMHEHUH,
[TousiTre o KOOpMHAMOHHOM XUMUH.

Betecrsa  monekynsproro  u HEMOJICKYJISIDHOIO  CTPOEHMs.  THuribl
KPHCTAILTMYECKHUX PeIETOK (CTPYKTYp) ¥ CBOHCTBA BElLECTB.

Ilonsitue o nucnepcHbIX crcTemax. MeTunnbie pactBopsl. IIpeacrasnenue o
KOJUIOHAHBIX  pacTBOpax. CrocoGsl  BeIpaXkeHwHs KOHIEHTPALUK PacTBOPOB:
MACCOBAT Z107151 BEIIECTBA B PACTBOPE, MOJISIPHASL KOHIIEHTPALIUS. Hacsimennsie u
HCHACBILLIEHHBIE PACTBOPLI, PACTBOPHMOCTS. Kpucramnoruaparst.



Knaccudpuxanus n HOMEHK/IaTypa HEOPraHUYECKHX BEINECTB. TpHBHANBLHEIE
HA3BaHUA OTICIBHBIX NPEeACTaBUTe el HEOPraHHIECKHX BEleCTB.

Knaccudpuxanms xumugecknx Peakiui B HEOPraHMYECKOW M OpraHUYecKoii
XHMHUH. 3aKOH COXPaHEHHs MacChl BELIECTB; 3aKOH COXPaHEHHUs W IpeBpallleHuUs
OHEPIUH IPH XUMAYECKUX peakuusx. Teruiossie s hekTs XUMmuIecKkix peaxiuii.
Tepmoxumuueckue ypasrenus.

CKOpOCTh XMMHYECKOH peakiuu, eé 3aBHCHMOCTD OT Pa3IUYHBIX (QaKTOPOB.
["omorenHsie u reteporenusle peakuuu. Katamus u KaTaJu3aTopsl.

OGparumble 1 HeoGpaTUMBbIe peakuuu. Xumuyeckoe pasHoBecue. KoHcTanTa
XUMHYECKOTO paBHOBECHs. MDaKTOphI, BIMSIONIME HA MOJOKEHHE XHMHYECKOIO
PABHOBCCHS: TeMnepaTypa, 1aBleHHe ¥ KOHLEHTPALUU BEeIecTs, Y4YacCTBYIOIIHX B
peakuuu. [ lpuruun Jle Illarense.

DIeKTPONUTHYECKas Auccouuauus. CHIbHBIE U Cl1adble  3JIeKTPOJIUTHI.
Crenens aucconmaunn. Cpena BomHBIX PacTBOPOB: KHCIIOTHAs, HeHTpaibHas,
meno4nas. Boxopoausiit nokasarens (pH) pactBopa. ['mapomms coneii. Peakiquu
HOHHOro oOMeHa.

OKHC/IMTeNIBHO-BOCCTAHOBUTE T HBIE peakunn.  CTeneHb  OKMCJIEHHS.
OKHCIHTeNIb ¥ BOCCTAHOBHTEND. Ilpoueccrl okucleHus W BocCTaHOBJICHMS.
Baxwreiiime oxucmurenn u BoccTaHOBHTENH. Merox snexrponHoro Gananca.
DIIEKTPOJIN3 PaCTBOPOB U PACILIABOB BELIECTS,

OKClepUMEHTAIbHBIE METO/IbI M3yHCHHS BELUECTB W WX [PeBpallleHMU
PA3IOKCHHE  TIEPOKCH/IA  BOAOPOJAA B MPUCYTCTBHHU KaTaJli3aTopa, MOJelH
KPHCTALIIMYCCKUX PEIIETOK, MPOBEeHHE peaKLii HOHHOTO obMmeHa, onpeeneHue
CPCABL PacTBOPOB C TMOMOLIBIO HHIAMKATOPOB, W3yYeHHE BIIHSHUSL pasIUYHBIX
(bakTOPOB Ha CKOPOCTH XHMHYECKOI PCAKMM M TMOJIOKEHHE XHMHYECKOro
paBHOBecCHS.

Heopranuuyeckas xumus.

[lonoxkenue wHemerannos B Ilepuomuyeckoif  cucteMe  xuMmueckux
snementoB /.M. Menpeneesa u ocobeHHOCTH CTPOCHHUsI UX aToMOB. Dusnyeckue
CBOHCTBA HEMETAIIOB. AJLIOTPOIKS HEMETaILIOB (Ha mpumepe KuciOposa, cepsl,
(hocdopa u yraepona).

Bonopoa. Ilonyuenne, dusmueckue u xumuueckue CBOHMCTBA: peaklHH C
MCTAIAMH M HeMeTajlllaMM, BOCCTAHOBHUTENbHBIE  CBOMNCTBA. ['uapunsl.
Tonnusuele snemeHTsl.

["anorensr. Haxoxaenue B NPUPOZE, CrOCOOBI MojydeHus, (hU3UUecKHe u
XHUMUYeCcKue cBolcrsa. ['anoreHoBomoponsl. Baxmeiiiue KHCJIOPOJICOIepIKaliie
COCAMHCHUS ranoreHoB. JlabopaTopHble ¥ MPOMBILIEHHBIE CIIOCOGL] MOy YeHHsI
rajioreHos. lIpuMeHeHne raoreHoB U UX COeTHHEHMI.



Kucnopon, o3on. JlaGopatopHsie u NPOMBILIJICHHBIE CIIOCOOBI MOJIYYEHHs
Kucnopona. ®du3nvecKHe M XMMHYECKHE CBOHCTBA M IPUMEHEHHE KHCIopoaa M
030Ha. OKCHUABI ¥ IEPOKCU/IBI.

Cepa. Haxoxnenne B mnpupose, croco6sl NOJy4YeHHs], (PU3UYECKHE U
Xumuyeckune corcrBa. CepoBomopox, cynbpumsl. Oxcun cepri(IV), okcun
ceppi(VI). CepHucras u cepHas KHCIOTHI M HX coid. OCOBEHHOCTH CBONHCTB
CepHOH KuCI0ThL. [TpuMeHeHue cepsl 1 eé coeuHeHuil.,

A30T. Haxoxknenue B mpupoge, crnocoGbl moiyueHwus, Gusnyeckue u
XHUMHUYECKHEe CBOHCTBA. AMMMaK, HUTPHIABL. OKCHIBI a30Ta. A30THCTAs M a30THAS
KHCJIOTBI U X COJIH. OCOOEHHOCTH CBOMCTB a30THOM KHCJIOTEL [Ipumenenue aszora
H €ro CoeAMHeHUH. A30THBIE y100peHHusl.

Docop. Haxoxaenwe B mpupone, crocobsi NONyuYeHusl, (PU3NYecKue u
Ximuteckre cBodcTBa. Pocduabl u pochun. Okcumbl docdopa, (pocdophas
Kucnora u e€ conu. [lpumenenne dochopa u ero coemuHeHwii. Docopubie
yJ100pen#s.

Yriepos, HaxokaeHHe B mpupoje.  AJUIOTPONHbIE MOAU(DUKALIHH,
Quspyeckne M XMUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHLIX
yrneponom. Oxeun yrnepoxa(ll), oxeun yrmepoma(IV), YrOJbHasl KHCJIOTa U ed
COM. AKTUBHPOBAHHBIA Yrojib, aacopOLusi. Oyiuiepensl, rpades, yriepoaHbie
HaHOTPYOKM. IIprMeHeHue POCTBIX BelecTs, 06Pa30BAHHBIX YIJIepoJIoM, U ero
COEIMHEHHU.

Kpemunii. Haxoxnenue B mpupoze, crioco6sl MOJy4yeHHus, Gpuszndyeckue u
Ximudeckue cporersa. Okeua kpemuusi(IV), kpemHuesas KHCJIOTa, CHJIMKATEI.
[Mpumerenne KpemHus 1 ero coemuenuii. CTeks10, ero [OJTyYeHHUe, BU/Ibl CTEKJIA.

[Honoxenue merannos B [Nepuoanueckoil cucTeMe XMMHUECKHX 31EMEHTOR.
OCOGEHHOCTH CTPOCHHS 3NMEKTPOHHBIX O06ONOYEK ATOMOB METAIIIOB. OO0wume
(usuyeckue cBoiicTBa MeTamtoB. IlpuMeHeHHe METAIOB B OBITY M TEeXHHKE.
CniaBsl MeTaJLIOB.

ONeKTPOXMMHYECKHH psin  HanpskeHudl Metamros. O6iue croco6ml
IOJIyYeHHSI METaJLJIOB; THJIPOMETAILTYprus, IHPOMETAILTYPIHS,
diekrpomeramnyprus. Ilonstue o kxopposuu MeramioB. CrocoGbl 3aiuThl OT
KOPPO3HUH.

OOuias XapakTepucTHKa MeTayIoB [A-rpynmer Ilepuoaudeckoit cucteMmbl
XHMHYECKUX  5J€MeHTOB. Hatpuii u kanumii: nomyuenue, Gusnyeckue u
XHMHYECKHE CBOHCTBA, IPUMEHEHHE NPOCTBIX BELIECTB M MX COeTUHEHMIL.

Obwas xapakrepucTuka MeTanioB IIA-rpynmsr IMepuoauueckoii cuctemsbl
XHMHYCCKUX  OJIEMEHTOB. Maruuit u kanpuwii: nomydenue, Qusudeckue u
XHMHU'CCKHE CBOHMCTBA, IPUMEHEHHE IIPOCTHIX BEIUECTB M MX COEIMHEHHII.
JK&cTKkoCTh BOMIBI U CIIOCOOEI 8 YCTpaHEeHHUs.



AJIOMUHUI: NIONTyYenue, Gpusndeckue u XUMHYECKHEe CBOWCTBA, NIPUMEHEHHE
[IPOCTOro BeLIECTBA H €ro COoeaMHEHHIL. AMdorepHble CcBoiicTBa OkcHa 1
PHIpOKCHIA AJIFOMUHHUSI, THAPOKCOKOMIUIEKCHI a/TFOMUHISL

Ofmas  XapakTephCTHKa MeTaIoB NOOOYHBIX  MOArpPYI (B-rpyrmm)
[lepuonudeckoit cucreMsr xumugeckux 3JIEMEHTOB,

Dusndeckre ¥ XUMHUYECKHe CBOHCTBA XpoMa H ero coeauHenuit. OKcUmbr u
ruapoxenanr xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl u JUXPOMATEI, HUX
OKHCIHTENIbHBIE cBOHCTBA. [Tonmydenue u npumenenue Xpoma.

Dusuveckne M XuUMHUecKWe CBOCTEA MapraHua W €ero CoelMHEeHHI.
Baxueliune coenunenus mapradua(ll), wmapranma(IV), Mapraua(Vl) u
mapranua( VIID). IlepmaHranar kamus, ero oKUCIUTENbHELE CBOMCTBa.

Dusnyeckre U XUMUYECKHE CBOMCTBA jKene3a U ero coenuHeHun. OKCcHpl,
PHAPOKCHABL 1 conu xenesa(Il) u xenesa(IlD). [Tonyyenune u npumenenue sxenesa
H €r0 CIIJIaBOB.

Du3nyecKkre U XUMHYECKHe CBOMCTBA M€Y U €& COeqUHEHUI. [Tonmyuenue u
MPUMEHEHHE MEIU U €€ COeqUHEeHMIA.

[luEK: momyuenwe, ¢usuyeckHe M XuMUYECKHe cBoiicTBa. AMmdoTepHbIe
CBOKCTBA OKCH[IA U THAPOKCHA LIHHKA, THAPOKCOKOMILIEKChI UHKA. [Tpumenenue
[IMHKA ¥ €ro COeIMHEHHUIA,

OKCIepUMEHTANILHBIE MEeTObl M3ydCHHUsl BEILeCTB M MX [peBpallleHuil:
Asydenne oOpasloB HeMeTalIoB, ropeHue cepbl, (docdopa, xenesa, maruus B
KHCIIOpoae, H3y4YeHHe KOJIeKLIUH «MeTamibl CIUIaBBI», B3aUMOJEHCTBHE
LLCJIOUHLIX M [ICIOYHO3EMENbHBIX METAIOB C BOLOM (BO3SMOYKHO HCIOIB30BaHME
BHJICOMATEPHAIIOB), B3aMMOACHCTBHE LMHKA M JKele3a ¢ pacTBOpaMu KHCJIOT U
LLleJI0YeH, Ka4eCTBEeHHbIE peakL|y Ha HEOpPraHMYEeCKHe aHHOHbI, KaTHOH BOJOPO/Ia
1 KaTHOHBI METaIIOB, B3aUMONEHCTBHE TI'MIPOKCHIOB AMIOMHHHS W LHMHKa C
PACTBOpaMH KHCITOT W IIEIOY€H, peleHne SKCIepUMEHTANBHBIX 3a1a4 110 TeMaM
«l'anorens», «Cepa u eé coemuHenus», «A3or u docdop u ux coenuHeHUs,
«Meransl rnaBHBIX moArpymmy, «MeTamst NOGOYHBIX MOATPYIII.

XHUMHSI ¥ JKM3HbD.

Poss xumun B o6ecnevenuu YCTOHYHBOIO pa3BUTHs YenoBedecTsa. ITomsTHe
O HAyYHBIX METOAAX IIO3HAHHUSA M METOJOJIOTHH Hay4YHOI'0 HCCJIeOBAHUS.
Hayunble npunuune! opranusanuy xumudeckoro npousBoacTBa. [IpoMelieHHble
CIOCOOBI MOJTyYeH s BaKHEHIINX BelecTs (Ha [pUMepe MPOU3BOACTBA aMMUAKA,
CEPHOH KHCIIOThI, MeTaHoa). [IpoMbIlIeHHbIe CrIOcO6k] NOJIyYEHHUs] METAJIOB U
CIIaBOB. XHUMHYECKOE 3arps3HeHue OKpY XKaloIeH Cpeibl U €ro [OCHe/ICTBHSL.
Poss xumuu B obecrevenun 9HEPreTU4ecKoi 6e3onacHoCTH.

XUMHS ¥ 370poBBe uenoBexa. Jlekapcrsennbie  cpexctsa. Ilpasuia
HCTIOTIE30BaHUs JIEKAPCTBEHHBIX [IPenapaToB. Poib XUMUH B Pa3sBUTHH MEIUIMHB.



XHUMHS TIHIIM: OCHOBHbIE KOMIIOHEHTBI, MHILEBble 100aBKH. PoJb XUMHH B
obecrieyeHUH MUILEBOM 6e30MacHOCTH.

Kocmetnueckue u napgiomeprsie cpeicTBa. BeITOBas XuMUS. [IpaBuia
0e30MacHOro MCroIb30BAHMS IIPENapaToB GLITOBOM XUMHM B TOBCEIHEBHOIN
JKU3HU.

XHUMUST B CTPOMTENIECTBE: BaKHEHIINE CTPOHTEIbHBIE MaTepHaibl (LIEMEeHT,
OeToH).

XHMHUsL B CeILCKOM X03siicTBe. OpraHuuecKye u MUHEpabHbIE yno0penus.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MAaTepHalbl, KPACKH, CTEKJIO, KepaMuKa.
Marepuaisl 1151 3MeKTpoHHKH. HaHoTexHOMOr M Y.

Pacuérnbie 3amaymn.

Pacuérpl: Macchl BellecTBa Miu 00BEMaA ra3oB Mo U3BECTHOMY KOJUYECTBY
BCLLECTBA, Macce MM O0BEMY ONHOrO W3 YYaCTBYIOIUMX B PeaKLUd BELECTB,
Maccel (00B€Ma, KOMMYecTBa BELIECTBA) MPOJYKTOB peakluH, €ClIM OJAHO u3
BEHICCTB MMECT NPUMECH, Macchl (00bEMa, KOJMYeCTBAa BEIIECTBA) MPOIYKTa
PCaKLuy, CCIM ONHO W3 BEILIECTB JaHO B BHJE pacTBOpa C OMNpeei&HHOI
MAacCoBOH [0JIeH pacTBOPEHHOIO BEIECTBA, MAacCOBOM MOMH U MOJISIPHOM
KOHICHTPALMK BEIIECTBA B pPacTBOpPE, IOJM BBIXOAA IMPOAYKTa DPEaKLUH OT
TEOPETHYECKHA BO3MOYKHOTO.

MexnpenmeTHEIe CBS3H.

Peanusauns  mexnpenmernsix  cBaseil  npu U3yYyeHHH ofumeir u
HEOpranu4eckol Xxumun B 11 Kiacce ocyliecTBiseTcs Yepes HCMOoNb30BaAHME KAK
OOLIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TAK ¥ MOHSTHA, MIPUHATBIX B OT/EIbHbIX
peAMeTaX eCTeCTBEHHO-HAYYHOIo UK.

OO1ure ecTecTBEHHO-HAYYHbIE TIOHATHS: SBICHHUE, Hay4YHbIHA (akT, rurnoresa,
TCOpHs, 3aKOH, aHalM3, CHHTEe3, KiIacCH(UKALMUs, MepHOIUIHOCTD, HaOIOneHHE,
H3MEpEHHUE, SKCIICPUMEHT, MOIENb, MOJETUPOBAHHE.

DusuKa: Marepus, MUKPOMHP, MaKpOMHp, aToM, 3JIEKTPOH, IIPOTOH,
HEHTPOH, HOH, U30TOMbI, PaAHOAKTHBHOCTB, MOJIEKYJIa, OHEPreTUYECKUN YPOBEHb,
BCLIECTBO, TeJO, O0BEM, arperaTHoe COCTOSHHE BEIECTBA, HACANbHBIN ras,
(u3HUECKIe BETHYHHBL, AMHHUIIBI H3MEPEHHS, CKOPOCTB, 3HEprusi, Macca.

buonorus: knerka, opranusm, akocucTema, duochepa, merabonnsm, Makpo-
1 MHKPO3JIEMEHTBI, O€JIKH, )KUPbI, YTIEBO/AbI, HyKI€UHOBbIE KHUCIOTEL, (epmMeHTsI,
FOPMOHBI, KPYTOBOPOT BEIIECTB U [IOTOK 3HEPTUH B 3KOCHUCTEMAX.

['eorpadust: MuHepasl, ropHble TOPOLI, MONE3HBIE UCKOMAEMEIE, TOILJIUBO,
pecypcesbl.

TexHonorus:: XuMHUYecKas NPOMBIILIICHHOCTD, METaJIIIyprusi, CTPOUTENIbHBIE
MaTepHalbl, CEIIbCKOXO3IUCTBEHHOE MNpOHU3BOACTBO, IMHILIEBAas [NPOMBIIIJIEHHOCTb,
(papmaveBTHYeCKast IIPOMBIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHX



[IperaparoB, MOPOU3BOJACTBO KOHCTPYKLHOHHBIX MaTepHuaaoB, 3JJICKTPOHHAas
[IPOMBIIIIICHHOCTh, HAHOTEXHOJ/IOTIU K.



IUVTAHUPYEMBIE PE3YJIbTATHI OCBOEHUS [TPOI'PAMMBI 10 XMMWU
HA YT'JIYBJIEHHOM YPOBHE CPEIHEI'O OBLLEI'O OFPA30BAHNS

JJMYHOCTHBIE PE3YJIbTATHI

B cooTBercTBHM ¢ cHCTEMHO-mEATENBHOCTHEIM MOAXOJOM B CTPYKType
/ITTHOCTHBIX pEe3yNbTaTOB OCBOEHHs NpeaMera «XHUMHS» Ha YPOBHE CpeJiHero
o0uiero 00pa3oBaHUsl BbIAEICHE] CIACAYIOILHME COCTABISIFOLIME: OCO3HAHME
00y4aloMMHCsT  POCCHIHCKOL TPOKIAHCKOH HMAEHTHYHOCTH; TOTOBHOCTH K
CAMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOMpeIe/IeHUIO; HATHYIHE MOTHBALUHK K
00y4eHHIO; TOTOBHOCTE M CIOCOGHOCTS 00yYaroluXcsi PyKOBOACTBOBATHCSI
IPUHATBIMM B OOIIECTBE MpaBUIaMH M HOpMaMH TIOBEJCHHS;, HaJuuyue
HpaBOCOSHAHMS, SKONOTHYECKOH KYIBTYpPBI; ClIOCOGHOCTH CTABHTD LM U CTPOUTH
JKU3HEHHbIE TJIaHBbI.

JInyHOCTHBIE pe3ynbTaTBl  OCBOEHHS npeamera  «XUMHS» — OTPaXkKaroT
C()OPMHPOBAHHOCTH OIBITA MO3HABATENLHON 1 [IPAKTUYECKON HesATeIbHOCTH
00y4alommMxes B polecce peann3amim 00pa3oBaTeNIbHOMN AesTebHOCTH.

JluunoctHele  pesynbTaThl  OCBOeHUS npeamera  «XuMHS»  OTPakKalor
C)OPMHPOBAHHOCTb OMBITA [O3HABATENLHONH M NPaKTUYECKON JesTe/IbHOCTH
o0y4alomuxcsi B nporecce peanusanuu 00pa3oBaTeNbHON AEATENbHOCTH, B TOM
YHCJIE B YACTH:

1) rpazxaanckoro BocnuTanus:

OCO3HAHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYLIHOHHBIX MPaB U 00s3aHHOCTEH,
YBAKCHUS K 3aKOHY U [IPABOIIOPAIKY;

HPCACTABJICHUS O COLMAIBHBIX HOPMAaX M MPAaBUIAX MENKIHIHOCTHAIX
OTHOLICHHH B KOJUIEKTUBE;

F'OTOBHOCTH K COBMECTHOH TBOPYECKOH JeATeIBHOCTH IPH  CO3JaHUH
YUEOHBIX MPOEKTOB, pelleHHH YYeOHBIX M IMO3HABATENBHBIX 34744, BHIIOIHEHHM
XUMHYCCKHX IKCHEPUMEHTOR;

CIIOCOOHOCTH MOHUMATh M IPUHMMATE MOTHBbI, HAMEPEHHS, JIOTHKY U
APTYMEHTBI IPyrUX NpH aHAIIM3E PA3IHYHBIX BUIOB YYeOHO] JEeATeNIbHOCTH;

2) IaTPHOTHYECKOr0 BOCHTAHHSI:

HCHHOCTHOTO ~ OTHOWICHMS K HCTOPHYECKOMY U Hay4YHOMY HAacCJIe/IHIO
OTEYECTBEHHON XUMHUH;

YBAKCHUS K INPOLECCY TBOPYECTBA B 0OOIACTH TEOPUH M IPAKTHYECKOro
PUIOZKCHHUS. XMMHH, OCO3HAHUS TOTO, YTO JAHHbBIE HayKH €CThb pe3yJbTar
JUIMTCNBHBIX  HAONIIOJIGHHH,  KPOMOT/IMBEIX OKCNIEPUMEHTAJIbHBIX  [TOMCKOB,
[TOCTOSIHHOTO TPy /A Y4EHBIX U PAKTHKOB;



WHTEpeca W IMO3HABATE/IbHBIX MOTHBOB B MOJY4YEHHH M IOCJIEAYIOLIEM
ananuse MH(GOPMALIUK O MepeOBBIX NOCTHKEHMSX COBPEMEHHOW OTEHeCTBEHHOI
XUMHH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIHHTAHHS

HPaBCTBEHHOI'O CO3HAHMS, 3STHYECKOIO ITOBEICHUS;

CIOCOOHOCTH OLIEHUBATL CUTYAlLUH, CBA3AHHbIE C XMMHUYECKUMHU SBICHUIMM,
i [IPUHUMATD OCO3HAHHbIE PELIEHHs, OPUEHTHPYACH HA MOPAIbHO-HPABCTBEHHbIE
HOPMbI U LICHHOCTH;

rOTOBHOCTH OLIEHHMBATh CBOE IOBEJEHHE M IOCTYIKHM CBOMX TOBapHILICH C
MO3ULMH HPABCTBEHHBIX M MPABOBBIX HOPM M C Y4&TOM OCO3HAHHUS MOCIEACTBUH
MOCTYIIKOB;

4) popMHpOBaHHS KYJAbTYPbl 310POBbsi:

MOHMMAaHUSl ILEHHOCTeH 370poBoro u OesomacHoro ofpasa JKU3HH,
HeOOXOMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (QH3HYECKOMY H
[ICUXHYECKOMY 3/10POBbIO;

coGMoeHHsT MpaBua 0€30MacHOro OOpalieHusi C BEeIIeCTBAMH B ObITY,
[OBCEIHeBHOM )KU3HU, B TPYIOBOH 1€ATEIbHOCTH,

[MOHMMAHUs IIEHHOCTH [paBWIl MHAMBUAYAJILHOTO W  KOJJICKTHUBHOI'O
Ge30MacHOro MOBEAEHHS B CUTYALIUAX, YTPOKAIOLIMX 3A0POBbIO ¥ XKU3HH JIIOJIEH;

0CO3HAHMS MOCJIEACTBUII ¥ HENpHATHs BPEAHBIX MPUBBIYEK (ynoTped/eHHus
aJIKOroJisl, HAPKOTUKOB, KYPEHHUs);

5) TPyAOBOr0 BOCIIHTAHMSI:

KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIe[0BaTebCKOMH
JIeSITeIbHOCTH, OOINEeCTBEHHO IOJIE3HOM, TBOPYECKOM M ApPYyrux BHIAX
HesITeIbHOCTH;

VCTAHOBKM Ha aKTHBHOE YydyacTHE B pELICHHM IIPAKTHUYECKUX 3a1ad
COIMANBHON HaNpaBIeHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIBI),

MHTEpeca K MPaKTHYeCKOMY M3YyUeHHMIO NMpodeccuii pasindyHOro poja, B TOM
4HCIIe HA OCHOBE NMPUMEHEHUS MpeIMEeTHbIX 3HaHUK 110 XUMHH;

VBAKEHHUS K TPYJLY, JIOASM TPyJa U pe3ysibTaTaM TPYAOBOM [esiTe/IbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOpY WMHIMBHIYallbHOM TpaeKTOpPHH
obpazosanusi, Oyayued npodeccuu M peanus3aldd COOCTBEHHBIX JKM3HEHHBIX
[JIaHOB ¢ YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
norpedHocTe 001eCTBa;

6) 5KOJOTHYECKOro BOCIIHTAHHS:

5KOJIOTHYECKH 1[eJIeCO00pa3sHOro OTHOILIEHHWsS K IPUpPOJe KaK HCTOYHHKY
CYILECTBOBAHUS JKU3HU Ha 3emile;

[MOHUMAHHs TIJI00ANBHOrO XapakTepa OSKOJOTMYeCKHX Mpo0JieM, BIUSHHUS
IKOHOMHUYECKHMX [TPOLIECCOB HA COCTOSHUE IIPUPOJHON ¥ COLMAIBHON CPEIbl;



0CO3HAHMS HEOOXOIMMOCTH HCMOJB30BAHMS JAOCTHKEHUH XHUMHH VLS
pelleH sl BOIPOCOB PallHOHATIBHOTO IPUPOOIIOIb30BAHHS;

AKTUBHOI'O HENpPUSTUS JEHCTBHM, TNPUHOCAIIMX  Bpel OKpy KaroIeH
[PUPOJHOI Cpe/e, YMEHHs IPOTrHO3MpPOBATH HEOIArompUsTHBIE SKONOTHYCCKHUE
[MOCIIeACTBHS TIPEANPHHAMASMBIX AeHCTBUM U IPEJ0TBPAlIaTh HX;

HAJIM4Ksl PA3BUTOTO SKOJOrHYECKOro MBILIICHHS, 9KOJIOTUYECKOH KyJIbTYypBbl,
OIBITA AesITeIbHOCTH 9KOJIOrMUECKON HATNpaBJIeHHOCTH, yMEHHUsI
PYKOBOJICTBOBATLCSI MMM B MO3HABATENBHOM, KOMMYHHUKATHBHON M COLMAIBHOM
MpaKkTHKe, CIOCOOHOCTH M YMEHHS aKTMBHO IPOTHBOCTOATE —HACOIOTHH
xemooouu;

7) HeHHOCTH HAYYHOI'0 NO3HAHHS!

MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pasBHTI
HayKH U OOLLLECTBEHHOM MPAKTUKH;

noHuMaHusi creluUKM XHMHH KaK HayKd, OCO3HaHHMs €€ poid B
(hOpMUPOBAHMK PALOHATBHOTO HAYYHOTO MBIILIEHHS, CO3AAHUM LENOCTHOIO
npejicTaBIeHnst 00 OKPY’KAIoIeM MUPE Kak O EIMHCTBE MPHPObI M HYCJI0BEKa, B
MO3HAHWH TPHPOAHBIX 3aKOHOMEPHOCTEH U pELICHUH npoOrieM COXpaHeHHs]
[PUPOJHOTO paBHOBECHS,

yOexk(EHHOCTH B 0CO0OM  3HAYMMOCTH  XUMUH  JUIA COBpPEMEHHON
HMBIJIM3ALMK: B €€ TIyMaHMCTUYECKOM HampaBlIeHHOCTH H BAXXHOU poiikd B
CO3MAHME HOBOM 0a3bl MaTepHaibHON KyJIbTYpbl, B pELICHAN TI00ANBHBIX
npobGiieM yYCTOHYMBOIO pa3sBUTUS 4eJ0BEYECTBA — CBIPLEBOMH, IHEPreTHUECKOH,
QULIEBOH I HKOJIOrHUECKON Ge30MacHOCTH, B Pa3BUTHH MeIMLMHBI, 00ecredeHmn
yCJI0BHil YCHELIHOro TpyAa M 9KOIOrMYeCKH KOM(POPTHOHN JKU3HH KK/IOTO HICHA
ob11ecTna;

eCTeCTBEHHO-HAY4YHOM TpPaMOTHOCTH: IIOHMMaHHMs CyLIHOCTH MECTOZOB
[O3HAHMS, MCIIONb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh
[o/lydaeMble 3HAHUS [UIsl aHAM3a M OOBACHEHHs SBICHUH OKpY’KAIOLIero Mupa
MPOUCXO/UILMX B HEM M3MEHEHHH, yMEHHs Ne/1aTh 000CHOBaHHbIE 3aK/IFOYEHHUs Ha
OCHOBe HAyyHbIX ()AKTOB M HMMEIOIMXCS JaHHBIX C  HEJIBI0  MOJIy4CHH
JIOCTOBEPHLIX BBIBOJIOB;

CIIOCOBHOCTH CAaMOCTOSTENLHO HCIONB30BaTh XUMHUYECKHE 3HAHWA Ul
pelieHus npobieM B peaibHbIX KU3HEHHBIX CHTYalHsIX;

MHTEpeca K MO3HAHHIO, HCCIIE10BATENIbCKON AeATEIbHOCTH,

FOTOBHOCTH M  CHOCOOHOCTH K  HElpepbiBHOMY — 00pas’oBaHHIO M
camM000pa30BaHUIO, K AaKTUBHOMY IOJyYEHHIO HOBBIX 3HaHHW 110 XUMHH B
COOTBETCTBHH C KM3HCHHBIMH NOTPEOHOCTSIMH;

uHTepeca K 0COGEHHOCTSM TpyJa B PasIM4HBIX cdepax npo¢ecCHOHAIBHOM
JesITeIbHOCTH.



METANPEAMETHBIE PE3YJIbTATbBI

MeTarnpeaMeTHble Pe3y/bTaThl OCBOCHHs NMPOrpamMMbl 10 XUMHH Ha ypOBHE
cpesero ofuero oopa3oBaHus BKIIOYAIOT!

jgauumble A (GOPMHUPOBaHHS — MHUPOBO33PCHHA 00yJaroMXCst
MesKMCIATUIHHAPHBIE (MEXIPeAMeTHbIe) OOLIeHay HbIE MOHATHS, OTPAKAIOLIHC
LeJ0CTHOCTh HAYYHOM KApTMHBI MHpa H CHELH(QHKY METOIOB TNO3HAHMI,
HCTOB3YeMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BELIECTBO, SHEPIUs, SBICHHC,
HpoLece, CHCTEMa, Hay4HBIH (aKT, NPAUHLMI, TUNOTE3d, 3aKOHOMEPHOCTD, SAKOH,
TeopHsl, HCCIeI0BaHNe, HAOOIeHHe, U3MEPEHNIE, SKCIICPUMEHT 1 ApyTHe);

yHUBepCaTbHble ydeOHble NeficTBus (TO3HABATENbHBIC, KOMMYHHKATHBHEIC,

peryJsiTUBHBIE), obecrieunBaroIHe hopMUpOBaHHE (pyHKLHOHAIBEHOH
[PaMOTHOCTH M COLIHAIBHOM KOMIETEHLMH 00y arOLILHXCA,
CrocoOHOCTh 00yuaroLMUXCst HCIOJIb30BAThH OCBOEHHbIE

MEKAUCLMITTIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUA H yHUBEpCalbHbIe y4eOHbIe
JecTBHS B [I03HABATEIbHOMN H COLIMAJIbHOM MPAKTHKE.

MetanpeMeTHble pe3yJibTaThl OTPAXKAIOT OBJIAJICHUE yHUBEpPCaIbHbIMH
yueOHbIMU  [03HAaBaTEIbHBIMH, KOMMYHHUKATUBHBIMH M PEryJisTHBHBIMH
JIEUCTBUSIMH.

[Mo3uaBaTe/ibHble YHHBEPCAIbHbIE yueOHble JeHCTBHSI

1) 6azoBble JOrHYeCKHe JAefcTBH:

camocTosTenbHo  (opMynIMpoBaTh M aKTyalu3MpOBaTh npodaemy.
paccMaTpUBaTh €€ BCECTOPOHHE;

onpejlesiATh LN JeATelbHOCTH, 3ajaBas MapaMeTpel H KPUTEPUH HUX
JTOCTHIKEHMUSI, COOTHOCHTH Pe3yJIbTaThl AeATebHOCTH C MOCTaBICHHBIMH LIE/SMH,

HCTIONIB30BATh [IPM OCBOCHHH 3HAHWUHA MPUEMBI JOTHYECKOTO MBIIUICHHS:
BLIIEJISITD XAapAKTEepHbIe MPU3HAKK MMOHATHH W yCTaHABINMBATL HX B3aUMOCBSI3b,
HCIIONIB30BATH COOTBETCTBYIOLIME ITOHATHS LISl O0bSCHEHUS OTACIBHBIX ({akToB H
SIBJIGHUM;

BLIOMpAaTh OCHOBAHMsS H KPUTEPUH IS knaccuuKaliy  BEIIECTB U
XIMHYECKHX peaKui;

YCTAHABIMBATh IPUYMHHO-CIENCTBCHHbBIC —CBA3H ~ MEXKIY H3y4aeMbIMHU
SIBJICHUSIMH;

CTPOMTH JIOTMYECKHE pacCyKAEHUs (MHAYKTUBHbIE, JAEAYKTUBHBIE, [0
AHAIOTHH), BBISABIATE 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpUBaeMbIX
sIBIICHMSIX, (POPMYITHPOBATH BHIBO/IBI M 3aKIIOUCHHUA;

MPUMEHSTH B MPOLIECCE MO3HAHMSA HUCIOJb3YeMble B XHMHH CHMBOJIMYECKHE
(3HAKOBbIE) MOJIeNH, NpeoOpa3oBbiBaTh MOJIE/IbHBIC IIPEACTABICHIA — XUMHYECKHUH
siaK  (CMMBOJI) ONIeMeHTa, Xumudeckas (opmyna, ypaBHCHHES XUMUYECKOH



peakuud — IpU pelIeHHH Y4YeOHBIX MO3HaBaTENIbHBIX M IPAaKTHYECKHX 3a/1ad,
NPUMEHSTH Ha3BaHHbIE MOJIebHbIe MPeICTaBIeHHs IS BBISIBIEHUS XapaKTepHBIX
[IPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUUYECKUX pPeaKIuil.

2) 6a3zoBble HCCJIe10BATeIbLCKUE JeHCTBHSA:

BJaJeTh OCHOBAaMHU METOJOB HAYYHOIO ITO3HAHMs BEILIECTB M XUMHYECKHX
peaxKIui;

dbopMyIMpOBaTh LIENU U 3a1a4i UCCIIeJOBaHMs, UCIIOJIb30BaTh IOCTABICHHbIE
i CaMOCTOSITEJIbHO C(OpMYyJIHpOBaHHbBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (JOPMUPOBAHUS THUIIOTE3bl 110 TPOBEPKE MPaBUILHOCTH
BBLICKA3bIBAGMBIX CYXKICHHH;

BJIQJIETh HABBIKAMM CaMOCTOSTEIBHOIO IUIAHUPOBAHMS M IPOBEJCHUS
YUEHUYECKMX JKCIEPUMEHTOB, COBEpIIEHCTBOBATh YMEHHUS HaOIIOATh 3a XOI0M
npolecca, CaMOCTOSTENIBHO IPOrHO3UPOBAThL €ro pesyiabTar, (POpPMYyIUPOBATH
0000111eHHsT U BBIBOJIBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIIEIOBAHMSI,
COCTaBJISITH 0OOCHOBAHHBIN OTYET O NPOJENAaHHON padoTe;

npuobperarb OINBIT YYEHHYECKOM MCCIeAOBATEeNBbCKOM M [POEKTHOH
AesITeIbHOCTH, MPOSBISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEILHOMY
[IOMCKY METOJIOB peLIeHHs] MpPaKTU4eCKUX 3ajad, IPUMEHEHHIO pasIu4HbIX
METOJ/I0B MTO3HAHMUSL.

3) paGora ¢ unopmaumen:

OpPHEHTHPOBATbCS B  pa3IMYHbIX HCTOYHUKAX MHGMOpMauuKu (Hay4HO-
MonyJisipHas JUTepaTypa XUMHYECKOro COJep)KaHus, CIIpaBOYHBIE [OCOOMs,
pecypcbl MHTepHera), aHalIu3upoBaTh MHGOPMALIMIO Pa3IMYHBIX BUAOB U (OpM
rpe/cTaBlIeHHS, KPUTUYECKH OLIEHUBATh eé JIOCTOBEPHOCTh U
HEeIIPOTHBOPEYUBOCTD;

(opMynHpoBaTh 3anpoCchkl U MNPUMEHSTH Pa3jIMYHbIE METOJBI MPH TOHUCKE U
orbope wuHpOpMauMKd, HEOOXOAUMOH [ BBINOJAHEHHMS Y4eOHBIX 3a1a4
OIpelIeIEHHOrO THIIA,

npuoOpeTarb OIBIT HCIIOIB30BAHUS HH(YOPMALUOHHO-KOMMYHUKATHBHEIX
TEXHOJIOTUI U Pa3NUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO ~ BHIOMpaTh  ONTHMAJIBHYI0O  (OpMYy  NpeICTaBIEHUS
uHpopmanuu (cxemsl, rpa@uKu, 1HarpaMMbl, TaOIULbL, PUCYHKH U APYTHE);

MCIIOJB30BaTh HAY4YHBIH S3bIK B KayecTBe cpeacTBa IMpu padore ¢
XMMHYeCKOM uHpopMalMend: NPUMEHATh MeXIpeaMeTHble (Qusnuyeckue WU
mMaTemaruyeckue) 3HaK1 U CUMBOJIBL, (POpMYJibl, a00OpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMBOJIHYECKHE CPCACTBA HATJIAAHOCTH.

KOMM}’HHR&THBHBIE YHHBEPCAJ/IbHBIC yqeﬁume JAeHCTBHUA:



3a7aBaThk BONPOCHI 110 CYLLECTRY 00cyskaaeMoii TeMsl B xoe Auanora u/uiu
AMCKYCCHH, BBICKA3bIBATH UIEH, (opmyupoBats cou NpeyIoKEeHUs
OTHOCHTCJILHO BBINOHEHUS TIPe1JI0KEeHHON 3a[a4u;

BBICTYIaTe ¢ [Ipe3eHTanmein pe3yarTaTtos NO3HaBaTeJIbHON ACATEIILHOCTH,
HOJIYYEeHHBIX CaMOCTOSITEIBHO MU COBMECTHO CO CBEPCTHUKaMH IIPH BBLITIOJIHEHWH

Xoae obeyxnenus 1 o6Mena MHEHUSIMH,

PeryuasitruBupre YHHBEpCA/IbHbIE y4eOHble JeiicTBus:

CAMOCTOSITENILHO [ITAaHHPOBATH | OCYLUECTBIISITH CBOO MI03HaBATEeIbHYIO
ACIATCIILHOCTD, ompenensis eé Leam u 3al1a9M, KOHTPOJHMPOBATHE M MO mMepe
Heo0XoMmocTH KOPPeKTHpOBaTh mpesiaraemsrii AIFOPUTM  NeHCTBUH mipu
BLITIOJIHEHUM  y4yeOHBIX u HCClIeoBaTeNIbckuX 3azav, BBIOMpaTh HauGonee
dQQexTUBHBIE cocof ux PCUICHHS C y4E€TOM MONYYEeHMS HOBEIX 3HaHUK ©
BCLIECTBAX U XUMHYECKUX peakuusx;

OCYIIECTBIISATH CaMOKOHTpC‘J'Ib ACATEIIBHOCTH HAa OCHOBE camoaHa/ju3a H
CAMOOLIEHKH,

[IPEIMETHBIE PE3YJIbTATBI

CHTYAlLIsIX, & TaKIKE B PEAbHBIX KU3HEeHHBIX CHTyalusIX, CBSI3aHHLIX ¢ XUMHUeil. B
HPOTpaMMe TI0 XMMHH HpeaMeTHbIe PC3YJIbTaThl NpPEeACTaBIEHBI O rogam
U3YYeHHs,

10 KJIACC

[IpenmerHsie PE3YJIbTAaTBl  OCBOeHMsT Kypca «Oprannveckas  xumusy
OTpPakKaroT;

c(hopMHpoOBaHHOCTE NIPC/ICTABIICHUH: O MeCTe W 3HAYEHHH OpraHu4ecKoii
XHMHH B CHCTEME €CTEeCTBEHHBIX HayK u e€ ponu B obecrieyenuy YCTOHYHUBOrO
PA3BHTHS 4eoBeYecTBa B peleHuy npoodiem IKOJIOrHYECKOM, SHEepPreTHYeckol u



NUIIEBOI Oe30MmacHOCTH, B Pa3BUTHH MEAWIMHBI, CO3IaHUM HOBBIX MAaTepHAasIOB,
HOBBIX MCTOYHUKOB YHEepruu, B obecrneueHnn paLKMoHATBHOTO
[IPHPOJIOTIOIIE30BaHMs, B (DOPMUPOBAHMH MHMPOBO33peHUsI W OOLIEH KYJIBLTYPEI
YeJIoBeKa, a TaKXKe JKOJOTMYecKH OOOCHOBAaHHOIO OTHOLIGHHSI K CBOEMY
3JI0POBBIO ¥ IIPUPOJHOM cpene;

BlIaJCHHE  CHCTEMOM  XMMWYECKMX  3HAHHM, KOTOpas  BKJIOYAET:
OCHOBOIOJIAraloIIKe MOHITHS — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U 3JIeKTPOHHAs!
obono4ka aroma, s-, p-, d-aToOMHble OpOMTANTM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMsI aroma, TIHOpMIM3alMs aTOMHBIX OpOUTaled, WOH, MOJIEKYJIA.
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTENIEHb OKUCICHUSI, XUMHUYECKasl CBSI3b,
MOJIb, MOJISIPHAsT Macca, MOJISIpHBIA 00BEM, YIIIEpOAHBIH CKelleT, (PyHKIHOHAIbHAS
rpynna, pajadkan, CTPYKTypHble (QopMynbl (pa3BEpHYTBIE, COKpAIEHHBIE,
CKeJeTHbIE), H30MEpUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reoMeTpuueckas,
OIITHYECKAs), HW30MEphl, TOMOJIOTMYECKUH psiji, TOMOJIOTH, YIJIEBOAOPO/IbL,
KHCJIOPOA- M a30TCOJEpIKalllie OpraHu4YecKue COeJUHEHHs, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIDHbIE COEIMHEHUS; TEOPUH, 3aKOHbI
(nepuopmyeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOEHHsI OpraHHYeCKUX
BewecTs A. M. byTtnepoBa, 3akoH COXpaHEHHsT MACCHI BEIECTB, 3aKOH COXPAaHEHH S
M IpeBpAlleHUs] JHEPrMM IMpH XHUMHYECKHX peakLusxX), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKHH S3BIK XMMHH, MHPOBO33pEHYECKUE 3HAHWs, JIeXKalllie B OCHOBE
NOHUMaHUsI MPUIMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; NIpeICTaB/IeHNMS]
O MexaHu3Max XHMHYECKHMX peakUud, TepMOAMHAMHYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX HX IMPOTEKaHMUs, O B3AUMHOM BIHSHUU ATOMOB U I'PYIIIT aTOMOB
B MOJIeKyJax (MHIYKTHBHBIH U Me3oMepHsIit addekTsl, oprentantsl I u 11 poxa);
(baxrosiornyeckue cBeJACHMS O CBOMCTBAX, COCTaBe, MOJYYEHHM M 0E30MacHOM
HCIOJIB30BAHUM BaKHEHIIMX OPraHUYeCKUX BEIIECTB B OBITY M MPAKTUYCCKOIN
ACATEJIBHOCTH  YejloBeKa, OOWIMX  Hay4yHbIX  [PUHUUIAX  XHUMHAYECKOrO
[MPOM3BO/ICTBA (HA IPUMEpPe IPOU3BOICTBA METaHOJIa, [epepaboTKu HeTH),

C(hOpMHUPOBAHHOCTh YMEHHUH: BBIBISATH XapakTEpPHbIE NPHU3HAKH TOHSITHIL,
YCTaHABIMBATh UX B3aHMOCBSI3b, MCIIO/IE30BaTh COOTBETCTBYIOIIUE MOHSITHUS TIPH
ONHCAHUK COCTaBa, CTPOCHUS U CBOWCTB OPraHU4YeCKUX COeIUHEHMI;

c(hOpMUPOBAHHOCTH YMEHHIT:

MCIOIB30BaTh XUMHYECKYIO CUMBOJIMKY [JISI COCTaBICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) ()OPMYJI OpraHAYeCKUX
BEILIECTB;

COCTaBNIATh YPaBHEHHS XMMHMYECKMX pEaKUMid M PaCKpbIBATH UX CYILIHOCTD:
OKHMC/IHTEIbHO-BOCCTAHOBUTEIbHBIX ~ pEeaKkUMd  IOCPEIACTBOM  COCTABJICHHSI
DJIEKTPOHHOro 0anaHca ASTUX peakUWi, peakUUil HOHHOro oOMeHa IMyTEM
COCTABJICHHS UX MOJHBIX U COKPALLIEHHBIX HOHHBIX YPAaBHEHMI;



M3rOTAaBIIMBATh MOJEIH MOJIKY]T OPraHMYECKUX BEIIECTB sl WUTIOCTPALHH
HX XMMHYECKOTr0 U MPOCTPAHCTBEHHOI'O CTPOEHHUS;

C)OPMHPOBAHHOCT yMEHHIi: yCTAHABIMBATh NMPUHAAIEKHOCTD H3y9eHHBIX
OPraHMYECKHX BELIECTB MO HX COCTaBy M CTPOGHHIO K OIpPeAeNEHHOMY
Kjlaccy/rpyrnne COeIMHEHMH, [aBaTh WM Ha3BaHMS [0 CHCTEMATHUECKOi
Homenkiarype (IUPAC) v npuBoAWTh TpUBHANbHBIE HA3BAHHS IS OTACIbHBIX
Mpe/ICTaBUTeNIel OPraHNYeCcKUX BEWIECTB (ITHIICH, alleTUIIEH, TOIYOlN, MIHIEPHH,
STUIICHITIMKONb, (eHon, (opManbAerns, aueTanbAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHAs KMCIIOTa, CTeApUHOBAsl, OJIEMHOBAs, MMAIbMUTUHOBAS KUCJIOTHI,
[VIMUVH, JIAHWH, MalbTo3a, (pyKTO3a, aHWIMH, JUBHHUI, M30MpPEH, XJIOPOMPEH,
CTUPOJI U APYTHE);

C(OPMUPOBAHHOCTh YMEHHs ONpEeNeNaTh BHI XHMHUYECKOH CBI3H B
OpPraHHYeCKHX COCIAMHEHHUSX (KOBaleHTHAass M HWOHHAs CBS3b, O- M T-CBA3b,
BOJZIOPO/IHAS CBSI3b);

CPOPMUPOBAHHOCTL yMEHMs TPUMEHSTH [OJIOKEHHS TEOPHH CTPOEHHs
OpraHu4eckux BewtecTB A. M. ByTnepoBa /st 00bsICHEHHS 3aBUCHMOCTH CBOTICTE
BELLECTB OT UX COCTaBa U CTPOEHHUS;

C()OPMUPOBAaHHOCTH ~ yMEHHNl  XapaKTepH30BaTh  COCTAB, CTPOEHHUE,
(usuyecKue W XMMHYECKHe CBOMCTBA THMNMYHBIX MpeJCTAaBHTEINeN pasIM4HbIX
KJIACCOB OpraHMYEeCKHUX BELIECTB: aJIKaAHOB, LIUK/I0AJIKAHOB, aJIKEHOB, aJIKaJueHOB,
AJIKMHOB, apOMaTHYECKUX YITI€BOJOPOJOB, CIIUPTOB, AalbIErHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX H CIIOXKHBIX 3QUPOB, KUPOB, HUTPOCOSTHHEHUH 1
AMHHOB, AaMUHOKHCIIOT, OENKOB, YINEBOJOB (MOHO-, AH- M MOJHCAXapHIOB),
WJUIIOCTPUPOBATh ~ IEHETUYECKYI0  CBS3b  MEXKJY  HHUMH  ypaBHEHMSMU
COOTBETCTBYIOLIMX XHMHYECKHX Ppeakuud ¢ HCIIONB30BAHHEM CTPYKTYPHBIX
dbopmyr;

C)OPMHPOBAHHOCTH yMEHHMs MOATBEPKATh HA KOHKPETHBIX npuMepax
XapaKTep 3aBUCUMOCTH PeaKLIHOHHON CMIOCOOHOCTH OPraHMYECKUX COeAMHEHHU OT
KpaTHOCTH M THIIA KOBAJICHTHOM CBSI3U (O- U T-CBA3M ), B3aUMHOI'O BIAUSAHUS ATOMOB
U IPYIIIl aTOMOB B MOJIEKYJIax;

C()OPMHUPOBAHHOCTb YMEHHS XapaKTepU30BaTh HCTOUYHMKH YITIEBOAOPOLHOTO
Cbipbsl  (He(Th, NPUPOAHBIH ras, yroas), crnocobbl ero nepepaGoTkH U
NpaKkTHYECKOe MPUMEHEHHE IPOLYKTOB I1epepaboTKy;

C)OPMHUPOBAHHOCTb BJAJEHHsS CHCTEMOI 3HAHMII O eCTeCTBEHHO-HAYUHBIX
METOZaxX MO3HAHMS — HAGJIONEHHH, U3MEPEHHHU, MOJEIMPOBAHKH, SKCIIEPHMEHTE
(peabHOM M MBICIEHHOM) M YMEHHS IPUMEHSTh 3TH 3HAHUS,

c(pOPMUPOBAHHOCTE YMEHUs NPUMEHSTh OCHOBHBIE orepanuu
MBICITUTENILHOH JeSTeNbHOCTH — aHajlu3 | CHHTE3, CpaBHeHHe, 0000leHue,



CHCTEMATH3ALMIO, BBIABICHHE NMPUYHHHO-CIIEJCTBEHHBIX CBsi3eil — IIs M3ydeHus
CBOHCTB BELLECTB U XUMHYECKHMX PeaKIInil;

C()OPMHPOBAHHOCTH yMEHHIl: BBISBIATE B3aUMOCBS3b XUMHUECKHX 3HAHUI ¢
HOHATHAMH W IPEACTABICHUAMU APYTHX €CTECTBEHHO-HAYYHBIX NPEeIMETOB IJis
Oozee  OCO3HAHHOrO MOHMMAHHS CYIHOCTH MaTepUaIbHOTO EeAMHCTBA MMUPA,
HCIIOJIb30BATE CHCTEMHbIE 3HAHHUSI [0 OPraHUYecKol XUMMM JUIS OOBSCHEeHMS U
[IPOTHO3HPOBAHUS ABNCHUH, HUMEIOLIMX €CTECTBEHHO-HAYYHYIO PUPOLY:;

C()OPMHUPOBAHHOCTH ~ YMEHMii: NPOBOIHTE pacy€Tel MO XUMHYECKHM
(GopmyliaMm U ypaBHEHUSIM XUMHYECKHUX peakiuii ¢ UCIOoIb30BaHUEM (U3MYECKHX
BeanuuH (Macca, OOBEM Tra3oB, KOJNMYECTBO BEIECTBA), XapaKTepU3yIOLIUX
BCIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKICHHIO XMMHUYECKOIl
(hopMyIIBI BEIIECTBa 110 M3BECTHBIM MACCOBBIM JOJSAM XMMHUYECKUX 3JIEMEHTOB,
[IPOAYKTaM CropaHus, MJIOTHOCTH ra3000pa3HbIX BEIIeCTB;

C(h)OPMHPOBAHHOCTH YMEHHIT: IPOTHO3UPOBATE, AQHATM3UPOBATh U OLEHUBATH
C  IO3HLHH  3KOJOrhueckoi  06e30macHOCTH [IOCIEACTBUS  OLITOBOU W
MPOM3BOJCTBEHHOH JeSATENEHOCTH YelOBeKa, CBA3aHHOH ¢ rnepepaboTKoii
BCLICCTE, MCMONB30BATH MOJYUEHHbIe 3HAHUS IS IPHHSATHS IPAMOTHBIX pelleHHi]
MpodJIeM B CHTYaLMsIX, CBA3AHHBIX C XMMHUEIL:;

C()OPMHPOBAHHOCTH yMEHHH: CAMOCTOSTENBHO IUIAHUPOBATh W MPOBOAWTH
XHMUYECKHH OSKCIEpPUMEHT (TOMy4YeHHe W H3yYeHHe CBOMCTB OpraHM4ecKux
BCLICCTB, KAYCCTBEHHBIE pEAKLHWH YIJIEBOJOPOJOB pAa3IMYHbIX KJIACCOB U
KHCJIOPOACOACPKAIIMX OpraHM4YeCKHX BEIUECTB, pEIIeHHEe HSKCIIepHMEHTATbHbIX
Jajaq 110 paclo3HaBaHHUIO OPraHMYeCKHX BEIIECTB) C COONIIOAEHHEM IPaBHII
OesomacHoro ofpallleHus ¢ BelecTBaMH U 71ab0paTOpHBIM  060pYIOBAHHEM,
(hopMyIMpOBaTH LENb HCCIETOBAHUS, NPEACTaBIATh B  pasiuyHON opme
PE3YJIbTATLI SKCICPUMEHTA, aHATTU3UPOBATh ¥ OLEHUBATH MX JOCTOBEPHOCTH;

C(hOpMHPOBAHHOCTH YMEHHI:

cob/0aTh NMpaBMila IKONOIHYECKH LeNecoo0pasHOro MOBeAeH s B ObITY M
TPYZAOBOH NEATENPHOCTH B LENAX COXPAHEHHs CBOErO 310pOBbS, OKpY2KaloLei
NPUPOIHOH CpeJibl M IOCTHKEHHs €8 YCTOHUYHBOTrO pasBUTHS,

OCO3HABaTh OIACHOCTb TOKCHYECKOTrO MEHCTBHS HA JKHBbIE OPraHH3Mbl
ONpE/CICHHBIX OPraHN4eCKUX BELIECTB, TOHUMAas cMbIcH Tokasaress [IJIK;

AHAIM3UPOBATH 11e/IeCO00PasHOCTh NPUMEHEHHsS] OPraHUYeCKHX BEIECTB B
IPOMBILJIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOLICHHS PHCK-II0NB3A;

C(OPMUPOBAHHOCTh yMEHMil: OCYILECTBIATE LeJIEHANIPABJICHHBIH [TOMCK
XHMUYECKOH HHPOPMALMY B PA3IMYHBIX HCTOYHHKAX (HAYYHAs W y4eOHO-Hay Hasl
JIUTEpatypa, CpecTBa MaccoBOi HHPOpMalnu, IHTepHET U Apyrue), KPUTHIECKH
AHATM3MPOBATh XUMHYECKYI0 HH(OpPMALHIO, IepepabaThBaTh €& U HCIOIb30BATh
B COOTBETCTBUM C MOCTABIEHHON yyeOHOM 3a1aueit.



11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOeHHs Kypca «OOlias M HeopraHuveckas
XUMUSD» OTPaKkaroT:

c()OpMHUPOBAHHOCTE IPEJCTABIEHUH: O MaTepUalbHOM EIMHCTBE MHpa,
3aKOHOMEPHOCTSIX M IT03HABAEMOCTH SIBJIEHMH MPUPOJBI, O MECTe W 3HA4YCHHH
XHMHHM B CHCTEME €CTECTBEHHBIX HayK W €€ ponu B 00ecrneueHHH yCTOHYHBOIO
pa3BUTHs, B pELICHUH MpoGJeM 3KONOrHYECKOH, JHEPreTUYeCKON U MUILEBOH
0e30MacHOCTH, B PasBUTUM MEIMIMHBI, CO3JaHUM HOBBIX MaTE€pHaliOB, HOBBIX
HCTOYHHUKOB SHEPruu, B obecreyeHuH palMOHAIbHOrO MPUPOJONOJIL30BaHNus, B
(GopMHpOBaHHK MHPOBO33peHHMss M OOWIEeHd KyJIbTypbl YeJNOBeKa, a TaKKe
3KOJIOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO M IMPHPOIHOM
cpene,

BlIaJIcHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHMH, KOTOpas  BKIHOYaeT:
OCHOBOIIOJIArAIOIIME TIOHATHS — XWUMHUYECKUM DJJIEMEHT, aToM, SApPO aTroma,
M30TOIIbl, 3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aToMHBIe OpOUTAIIN, OCHOBHOE 1
BO30YKIEHHOE COCTOSIHHsS aToMa, THOpUAM3alMs aTOMHBIX OpOuTaned, HOH,
MOJIEKYyJla, BaJleHTHOCTb, 3JIEKTPOOTPHULATEJIBHOCTb, CTEIEHb  OKHCJICHHS,
XuMHUYecKass CBs3b (KOBaJ€HTHas, WOHHAS, MeTaJsIMuecKas, BOJOPOIHAas),
KpucTajuiyyeckass peluérka, XuMH4YecKas peakius, pacTBOp, 3JIEKTPOIHUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTHYECKas AUCCOLMALMS, CTeNeHb JAMCCOLMALINH,
BOJIOPOJIHBIH  TOKa3aTellb, OKUCJINTENb, BOCCTAaHOBUTENb, TEMIOBOH 3(deKxt
XMUMHUUYECKOH peakL U, CKOPOCTh XUMUYECKOH peaklui, XUMHYECKOe PaBHOBECHE!
TEOPHH W 3aKOHBI (TEOpPHUsl IIIEKTPOIUTHYECKON AUCCOLMALMU, MEPHOAUYECKUIT
3akoH JI.W. MeHnnesneeBa, 3aKOH COXpaHEHUSI MacChl BEILIECTB, 3aKOH COXPaHEHHUs U
[IpPEeBpallleHUs] S3HEPrUH IIPU XUMHYECKHX peakIusX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JAEHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK
XUMHH, MHPOBO33PEHYECKHE 3HAHMA, JIeKAlIKWEe B  OCHOBE [TOHMMAHHs
MPUYUHHOCTH M CHUCTEMHOCTH  XMMMYECKMX  SIBJIEHMH;  COBpPEMEHHbIE
MpeACTaB/IEHUsT O CTPOEHHWM BellecTBa Ha aTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBJIeHUs O MeXaHu3Max XUMHYECKUX
peakluii, TEPMOAMHAMHUYECKHX M  KHHETHYECKHX  3AKOHOMEPHOCTSAX  MX
MPOTEeKaHUs, O XMMHYECKOM PpaBHOBECHH, pacTBOpax M MIUCIEPCHLIX CHCTEMAX;
(axTonornyeckue CBeAeHUs O CBOMCTBax, cocraBe, MOJy4YeHUH M Oe30macHOM
MCIIO/Ib30BAaHUM Ba)KHEMILIMX HEOPraHMYeCKHUX BELIECTB B OBITY W NPAKTHYECKOM
JesITeJIbHOCTH ~ YeJjloBeKa, OOLMX  Hay4yHbIX  [PHHIHUIAX  XHMHYECKOro
[POU3BOJICTBA,

cOPMHUPOBAHHOCTh YMEHWH: BBIIBIATH XapaKTEPHBIE INPH3HAKM TOHATHH,
yCTaHABIWBAaTh MX B3aWMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOLIUE IMOHATHS MPH
OIKMCAHUU HEOPraHUYEeCKUX BELECTB U UX MpeBpalleHu;



C(OpMHPOBAHHOCTb YMEHMSI MCIOJb30BATH XMMUYECKYIO CHMBOIHKY IS
cocTaBneHHs  (OpMyJ  BEIIECTB U  YpaBHEHH XHMHMYECKHX  peaKIuii,
cucremarnieckyro HomeHknatypy (IUPAC) u tpuBHaibHble Ha3BaHUS OT/IENBHBIX
BELLIECTB;

c(hOPMHPOBAHHOCTH YMEHHS OTPEIENIATh BATEHTHOCT M CTEIIeHb OKHUCIIEHMS
XHMHYECKHX 3]IEMEHTOB B COCIMHEHMAX, BUJ XUMHUYECKON CBS3U (KOBaJEHTHAas,
HOHHasi, MeTa/UlM4ecKas, BOJAOPOIHAs), THI KPUCTAUIMYECKOH  perméTiy
KOHKPETHOr'O BELLeCTBa;

C(hOPMUPOBAHHOCTD YMEHUSI OOBACHATL 3aBUCHMOCTH CBOMCTB BEIECTB OT
BUJId XHUMHYECKOH CBS3M M THUIA KPUCTAIHYECKOM peluéTku, OOMEHHBIH M
JIOHOPHO-aKUENTOPHBIA MeXaHU3Mbl 00pa30BaHuUs KOBAJIEHTHOM CBSI3HU;

C(OPMHPOBAHHOCTD ~ yYMEHHMi:  KIacCH(UUMPOBATh:  HEOPraHUYecKue
BCLLECTBA I10 UX COCTaBY, XUMUYECKHUE PEAKIMH 110 Pa3/IM4HbIM IpU3HAKaM (YHCITy
1 COCTaBy pearupyrolluX BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, WU3MEHEHUIO
CTEMEHeH OKHCIICHHSI 3JIEMEHTOB, OOpPATHMOCTH, YYacTHIO KaTaau3aTopa H
JIpyTHE); CAMOCTOSITENNHO BRIOUPATh OCHOBAHKS M KPUTEPHHU IS KIacCHbUKALHT
M3y4aeMbIX BEIIECTB U XMMHUYECKHX peaKIuii;

c(OpMHPOBAHHOCTH YMEHHS PACKPbIBATH CMBICI [EPHOAMYECKOro 3aKoHa /1.
V. Menziesieesa 1 IeMOHCTPHPOBATh €r0 CHCTEMATU3UPYIOLILYIO, OOBACHHTEIBHYIO
U [IPOrHOCTUYECKYIO DYHKIIHH;

C(OPMHPOBAHHOCTh YMEHMH: XapaKTepU30BaTh 3IEKTPOHHOE CTPOCHHE
aTOMOB W HMOHOB XUMMYECKHUX 3JIEMEHTOB IE€PBOrO—4eTBEPTOro MEPUOI0B
llepnoanueckoit  cucremsr  JLM.  MeHgeneeBa,  HCMONB3ys  MOHSTHS
«OHEPreTHYECKUE YPOBHMY, «IHEPreTHYECKUe MOAYPOBHUY, «S-, p-, d-aTOMHBIE
opOHTalIN», «OCHOBHOE M BO30YKIEHHOE JHEPreTUUECKHE COCTOSHUS ATOMAy:
OOBSCHATL 3aKOHOMEPHOCTH H3MEHEHHMsI CBOMCTB XMMHYECKHX 3JIEMEHTOB U HX
COCJMHEHHH 10 TepuojaM u rpynmaM Ilepwoauueckoit cucremsr J[. U,
MenieneeBa, BalleHTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOEHHS!
HX JIEKTPOHHBIX 000J10Y€eK;

C()OPMHPOBAaHHOCTH ~YMEHHH: XapaKTeph30BaTh (OMMCHIBATH)  OOLIHe
XHMHYECKHE  CBOMCTBA  BELIECTB  PasiMYHBIX  KJIACCOB,  IMOATBEPIKIATD
CYUIECTBOBAHME TCHETHYECKOW CBSI3M MEXJy HEOPraHHYeCKMMH BEILECTBAMHU C
[TOMOUIBIO YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX peaKiuii;

C(OPMHPOBAHHOCTb ~ YME@HHS PAacKpbiBaTh CYLIHOCTb: OKHCIHTENBHO-
BOCCTAHOBHTE/IbHBIX PEAKLHi [MOCPEACTBOM COCTABIEHHs 3JIEKTPOHHOro OanaHca
OTHX PpeaKiuii; peakuud HMOHHOro OOMeHa IyTéM COCTaBIE€HMS WX IOJHBIX H
COKPALICHHBIX ~ HMOHHBIX  ypaBHEHMH;  peakUuil  TMOpoiM3a;  peaxiuii
KOMIITIEKCO0Opa3oBaHus (Ha NpUMepe rHAPOKCOKOMITIEKCOB IIMHKA M aTIOMUHNSL);



C(OPMUPOBAHHOCTH yMeHHS OOBSCHATH 3aKOHOMEPHOCTH IPOTEKaHMUs
XUMHHYCCKHX DEaKkIMH C y4€TOM MX JHEPreTHYECKHX XapaKTepPHUCTHK, XapakTtep
MSMCHCHUS  CKOPOCTH XMMHYECKOH peaKuud B 3aBUCHMOCTH OT DasIHYHBIX
(hakTOpoB, a TaKKe XapaKTep CMeLIeHUs XHMHUUYECKOro PaBHOBECHSI 1101 BIIUSIHUEM
BHELIHUX BO3/1eHCcTBUH (puHimn Jle [IlaTense);

C(OPMHPOBAHHOCTE  YMEHHS XapaKkTepu30BaTh XHMHUYECKHE peaKlHH,
JeKalHe B OCHOBE NPOMBIIIICHHOTO MOJYYeHHs! CEPHON KHCIOTHI, aMMHaKa,
oOLiKe Hay4yHble NPUHLMIB XHMHYECKUX MPOU3BOJCTB; LENeco00pasHOCTh
HIPUMCHCHHSI HEOPraHMYECKUX BEIIECTB B MPOMBILIICHHOCTH U B OBITY ¢ TOYKH
3PEHHs COOTHOLUEHUS! PUCK-T10/1b34;

C)OPMHPOBAHHOCTb BAJEHHS CHCTEMOH 3HAHHH O METO/JlaX Hay4yHOro
MO3HAHMS  SBICHUH MNpPUPOABI — HaGiIoJeHHe, H3MEpeHHe, MOJeIUpOBaHHe,
IKCHEPHMEHT (peasbHbli M MBICIICHHBIIT), HCHIONB3YeMBIX B €CTECTBEHHBIX HayKax,
YMCHUS! IPUMCHATD 9T 3HAHMUS IIPH 3KCTIEPUMEHTAIBLHOM HCCIIEI0BAHNH BEIECTR
W JUls OOBSICHEHHS XHMHYECKHX SIBICHUH, HMEIOMMX MecTo B npupoe,
NPaKTHYECKOH AESATebHOCTH Y€JI0BEKA U B IIOBCEIHEBHOM KU3HHU;

C(OPMUPOBAHHOCTL YMEHHS BBISBISATH B3AaHMOCES3E XUMHYECKUX 3HAHMI ¢
HOHITHAMH W NPEJCTABICHUAMH APYTHX €CTEeCTBEHHO-HAYYHBIX IPEeIMETOB ISl
OoJiee 0CO3HAHHOIO MOHUMAHMS MaTepHaNbHOrO eIMHCTBA MUPA;

COPMHPOBAHHOCTEL  yMeHHUs NPOBOAMUTE pPacY€TBl: C HCIOJIB30BAHHEM
OHATHH «MaccoBasi 1015 BEeIEeCTBa B pacTBoOpe» M «MOJISIpHAST KOHLIEHTpPALIUSI»;
MACChI BellecTBa UM 00bEMa ra3a Mo U3BeCTHOMY KOJIMYeCTBY BEILECTBA, Macce
Hin 00BbEMY OJHOTO M3 yYaCTBYIOLIMX B PeaKIHyU BEILECTB; TEIIOBOro s(hdekTa
PCAKLII; 3HAYCHUS BOJAOPOIAHOIO MOKA3aTellsi PACTBOPOB KHUCIOT K iejgoueii ¢
M3BECTHOH CTENEHBIO IMCCOLMALNM, MAacChl (06Béma, KommYecTBa BelecTBa)
HPOLYKTa peaKUuy, €C/IM OLHO W3 UCXOIHBIX BEIIECTB AaHO B BHIE pactBopa ¢
ONpe/e/ICHHOH MacCOBOH N0el pacTBOPEHHOTO BellecTBa MU JAaHO B HU30BITKe
(MMeeT npuMecH); IoNH BBIXOZA [IPOAYKTa peakuuH; OOBEMHBIX OTHOIIEHHI
rasos;

COPMUPOBAHHOCTL YMEHHI: CAMOCTOSTENBHO IUIAHUPOBATh U TPOBOAUTH
XHMHYCCKHH  3KCIIEPUMEHT (npoBeneHue peakuui  HOHHOrO  oOmeHa.
HOATBEPIK/ICHNE Ka9eCTBEHHOIO COCTABA HEOPraHUYECKUX BEIIECTB, OIpeie/ieHne
CPEABl  PACTBOPOB BEIIECTB C MOMOLIBI) HHAMKATOPOB, U3YyYEHHE BIHUSHUS
Pa3IHYHBIX  (DAaKTOPOB HA  CKOPOCTh  XHMHYECKOId peakuuu, pelieHKe
IKCICPUMCHTAIBHBIX  3a/la4 1o TeMaM «MeTauisy w «Hemeramnem) ¢
cobimojieneM mpasun Ge30mnacHoro oOpallleHns ¢ BellecTBAMH W 1abopaTopHBIM
obopyznosanuem, (GOpMYyTHPOBATH  Ieib HCCIICI0BAaHUsS, MpPEACTABIATL B
Pa3MYHON (popMe pesynbTaThl SKcrepHMeHTa, AQHAIM3UPOBATh M OLECHHMBATL WX
JAOCTOBEPHOCTE;



C(OPMHUPOBAHHOCTb YMEHHIH: COOII01aTh TPABHIIA [TOJIB30BAHUS XMMUUECKOI]
nocynol 1 naboparopHelM 00OpynoBaHHeM, OOpallleHHs C BellecTBAMH B
COOTBETCTBHHM C HHCTPYKIMSIMH I10 BBIOJHEHHIO J1a00OPaTOPHBIX XUMHYECKHUX
OIIBITOB, SKOJIOIHYECKH ILeecoo0pasHoro mnoBeJeHHs B ObITY W TPY/I0BOIf
ACATEIIEHOCTH B LEJAX COXPAHEHHUSI CBOETO 310POBbs, OKPYIKAIOLIEH MPUPOIHON
Cpeabl M JOCTHXKEHMsT €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh OIMACHOCTD
TOKCHYECKOr0 ASHCTBHUSI HA JKUBbIE OPTaHU3MbI ONpeeNEHHBIX HEOPraHnIeCKux
BELIECTB, NOHUMAs cMbIca nokaszatens [TK;

C()OPMHUPOBAHHOCTL YMEHHii: OCYLIECTBIATL IeJICHANPABIEHHBI [OUCK
XHMHYECKOH HH(OPMALIUK B Pa3IUYHBIX MCTOYHUKAX (Hay4Has U yueGHO-HayqHas
JmTeparypa, CpecTBa MaccoBoi uHpopmanuu, MHTepHeT U Apyrue), KpUTHYECKH
AHaTM3MPOBATE XUMHUYECKYI0 HH(OpMaLUIO, NepepabaThiBaTh €8 U UCIONL30BaTh
B COOTBETCTBUH C ITOCTABIEHHON yueOHOH 3aaveil.



TEMATHYECKOE INVIAHUPOBAHUE
10 KIIACC

No 7 HaumenoBanme pasjiesioB u rem

n/u 7 [POrPAMMBI

Pazjen 1. Teopernyueckue 0cHOBBI OprannvecKkoii Xumun

[Ipeamer opranmyeckoit xumun. Teopus
CTPOCHHS OPraHuYECKUX COeIMHEHUI A. M.
byrneposa

1.1

Hroro no pazneny

Paszen 2. Yraesonopoanr

[IpenenbHbIe YIiieBoa0po bl — ankaHbl,

= 7 IHKJIOAJIKAHBI
29 " HenpenenbHble yrieBogopoisl: ankeHbl.
aIKaJIMEHbI, AIKUHEI
2.3 7 ApOMATHYECKHE YIIICBOAOPO/IbI (apCHBbI)
24 [IpupoiHbIe HCTOYHUKH yTIEBOIOPOJIOB | HX
) * nepepaboTka
25 _. I AIOrCHIIPOM3BO/IHBIE YIIICBOAOPO/IOB

Hroro no paspeny

Pasjen 3. Kucnoposcoaepxamue oprannaeckue coe
3.1 7

7 xmﬁmommhrizm COCIHHEHHS: aJIbJICTH/Ibl H

Cruprel. Denon

ketoHsl. Kapbonosele kuciorer. Cliioxusie

| Koaunueerso yacon

Beero Kourpoibubie |
paboTeI

8 1
8
5
14

S - —
4

4 o
35

e .
21

ITpakTuyeckue
padoTel

DIIeKTPOHHbIE
(uudposwie)
obpasoBaTe/bHbIC

pecypcent




| 9Qupst. XKupe

1

3.3 | Vrnesosi

ﬁ Hrtoro no pazneny

4.1 ‘ AMMHBL. AMHHOKHCIOTLI. Benku

Hroro no paszneny %

Paspen 5. Beicokomoustekyasipusie coemunenns

5.1 ‘ Bricokomornekymsipabie coemmnenus

Hroro no pasneny

‘ OBUIEE KOJIMYECTBO YACORB [10 [TPOTPAMME

Pasjnen 4. Azorcopepxamue o PraHuYecKHe coeHHeHus

(8]




11 KJIACC

Hanmenosanme pasjie/ios u rem
Ne /i
NPOrpaMmbi

Pazgen 1. Teopernueckne 0CHOBBI XHMUH

Crpoenne aroma. [lepuojuyeckuii 3akon
1.1 u [lepuoauueckas cucrema XuMHYECKHUX
anementoB J[. U. Menzeneesa

Crpoenue BentecTpa. MHOroobpasue
BELIECTB

1.2

1.3 XUMHUYECKHE peakiuu

HUroro no pazueny

Paspen 2. Heopranngeckas xumus
2.1

2.2

Hemertamie:

MerTaiibst

Wtoro no pazneny

Paszpen 3. Xumus u :ku3np

MeTo/ibl 03HAHUS B XUMUKH. XUMHS U
KU3Hb

3.1

HUroro no pasneny

OBIIEE KOJIMYECTBO YACOB ITO ITPOT'PAMME

Koan4gecrso 4acon

Konrtpoasubie
Beero
padoTel
9 1
11 1
19 B
39
31 1 .
23 |
54
@ 4
9
102 5

JINEKTPOHHBIE
(uugpoBble)

IIpakTinueckue
obpasoBaTesibHbIC

padoTbl
pecypenl




[MOYPOYHOE INNIAHUPOBAHHE
10 KIIACC

No
n/n

Tema ypoka

[IpeaMer 1 3HaYEHHUE OPraHUYEeCKO XUMHUH,
[IpeJICTaBlIeHre O MHOT000Opa3um
OpraHUYECKHUX COE/IMHCHHUI

DNEeKTPOHHOE CTPOCHHE aToMa yriepojia
(ocHOBHOE ¥ BO30OYIKIAEHHOE COCTOSHHSA).
BaneHTHbIe BO3MOXKHOCTH aTOMa yriepoja
XuMuYecKas CBsi3b B OpraHH4eCcKuX
coesiuHEeHUsAX. Mexanu3mbl 00pazoBaHust
KOBAJIEHTHOI CBSA3H, CIIOCOOBI pa3pbiBa
cBsI3ei

Bxoanas konrpolibHas pabora

Bu/1p1 H30MepHH: CTPYKTYpHasi,
IPOCTPAHCTBEHHAA. DJIEKTPOHHBIC 3P PEKTHI
B MOJICKYJIaX OPraHHYECKHX COECTMHEHHIH

[IpencraBnenune o KIacCH(pUKAIMA U
cucremarnyeckas Homenkiarypa (IUPAC)
OpPraHHYECKHX BEIECTB

Knaccuduxaims peakiuii B opraHuieckoi
XHUMHUH

Cucremarusaiiis 1 00001ICHHE 3HAHUH 110
TEME

Kouanuecrso uacos

Beero |

padoTel

Konrpoabusie

[IpakTuyeckue
padoThl

Jlara
H3Y“eHHs

DIIEKTPOHHbBIE
nudpossie
ofpasoBaresibHbIC

pecypenbt
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11

12

13

14

15

16

17

AUTKaHbI: TOMOJIOTHYECKHH psjl, 001as
dopmya, HOMCHKIATYPa U H30MEPHSL,
3IEKTPOHHOE 1 [TPOCTPAHCTBEHHOE CTPOCHHCE
MOJIEKY I

MU3MYeCKUEe U XHMHWYCCKHE cpoiicTBa
AJIKaHOB

Haxoskenue ankanos B npupoje. CrocoOs!
[IOJydEHHUS ¥ IIPUMCHEHHE aIKaHOB

[{uknoankausl: 0Omas popmyna,
HOMEHKJIATYPA H H30MEpHsl, 0COOEHHOCTH
CTpOEHUSt M XMMHYECKHX CBOHCTB, crocoObl
[TONyYEHUs U [IPUMCHEHHE

Pererue pacuéTHLIX 3a/1a4 Ha ONpEe/ICICHHC
MONIEKYIpHOH (opMYIIbI OPraHuHeCKOro
BEIEeCTBA 110 MACCOBBIM JIONISIM aTOMOB
9JIEMEHTOB, BXO/ISLIMX B €r0 COCTAB.
Cucremarisaiyisi 1 0600uIeHHE 3HaHHHI 110
TeMe
AJIKEHBI: FOMOJOTHYSCKUH P, obrmmas
dopmyna, HOMEHKIATYPa, HIEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI.
CTpyKTypHas 1 [MC-TPaHC-H30MEPHs
AIKCHOB
Du3HuecKHe  XMMHYECKUE CBONCTBA
ankenos. [Tpasiuio MapkOBHHKOBA

CriocoObI 1OJIVHeHUST U IIPUMEHEHHE AIKCHOB

[IpakTiueckas pabora Ne 1 no reme
"TlonydeHue HTHICHA H H3YUECHHE CTO




18

19

20

21

24
25

26

27

28

29

CBOHCTR"

Perenne pacuérHbIX 3aa4 Ha ONpejIelieHue
MOJIEKYIIAPHOIT (JOpMyIBI OPraHu4eCcKoro
BEIIECTBA

AJIKaIHeHbl: CONMPSDKEHHBIE, H30JIMPOBAHHBIC,
KymyJimpoBanubie. OcobeHHoCTH
3JIEKTPOHHOIO CTPOCHHS

Xumuyeckue CBOMCTBA CONPSKEHHBIX JIMEHOB

Crioco0sl monydeHus: 1 IPUMEHEHHE
AIIKaJIMEHOB

AJIKMHBL: TOMOJIOTHYECCKHU psijl, 0O1as
(opmyIia, HOMEHKJIATYPA, IEKTPOHHOEC U
IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKY 1,

¢usnueckue cpoiicTna
XuMHYecKHe CBOHCTBA AJIKHHOB
KauecTBeHHBIE peaki[ii Ha TPOHHYIO CBSI3b

Crnoco0Obl MOJyYeHHs H MIPUMEHEHHUE allIKHHOB

Pemenue 3aja4: pacu€Thbl 10 YPaBHCHUIO
XUMHUYECKOH peakiuu

Cucremaruzanus 1 00001IeHHe 3HaHUH 10
TeMe

ApeHbl: TOMOJIOTHYECKHH psil, 00Ommas
opmyIia, HOMEHKJIATYpa. DIEKTPOHHOE
[IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY.I
Oensosa ¥ ToJyosia, uX (U3HUYECKue CBOMHCTBA

XuMHYeCKHe CBOHCTBA apEHOB: PeaKIlnu
3aMeleHuUs

XHUMHYECKHE CBOHCTBA APEHOB: PEaKiiu
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32

34

35

36

37

38

39

40

4]

42

43

KJjraccaMu YIJIeBOJI0pPO10B

nepepaboTKu

MPUCOC/MHEHISL, OKHCIICHUE FOMOJIOTOB
Oenzona
OcoOEHHOCTH XHUMHYECKHX CBOMCTB CTHPOJIA

Pemenne pacuéTHbIX 3a/1a4 Ha ONpe/IelIieHHE
MOJIEKYJISIPHOI (JOPMYIIbI OPraHuYeCcKOro
BEIIECTBa

Crioco0b1 mosrydenust 1 IpUMEHEHHE apeHOB

[enerrueckast CBS3b MEXKTY Pa3IHIHBIMH

PacyéTel 10 ypaBHEHUSM XUMHUYECKHX
peakumii. Cucremarn3anus u 0600menne
3HAHUU 110 TeEME

[Tpupousbiii ras. [omyTHble HeTAHBIE Ia3bl

KaMeHHBIiT yrolib  MPOIYKThI €10

Hed1s 1 criocobbi ¢ nepepaboTKu.
[TpuMeHeHue 11po/1yKTOB nepepaboTky Hed T

'enernueckasi CBA3b MEKIY pa3IMiHBIMHA
KJIacCaMH YIJICBOJIOPOI0B

["ajioreHONpPOU3BO/IHbBIC YTIEBOIOPOJIOB!
NEKTPOHHOE CTPOCHHE; PEaKIMK 3aMeICHUSL
rajoreHa

JleiicTBue LIesoycii Ha raJloreHIPOU3BO/HEIE.
BsaumoeiicTBre IMTalOreHaIKaHoB ¢
MarHueM U IHHKOM

Cucremaruzainuisg u 0000Imenne 3HaHuii 1o
paszmeny "Yriesojaopoast”

KonTposbras pabora 1o teme




44

45

46

47

48

49
50
51
52

54

55

"Vraeropopoant"

[Tpenenbrble 0JIHOATOMHBIC CITUPTHI:
romoJiorudeckuii psj, obmas Gopmya,
CTPOCHHE MOJIEKYJI, H3OMEPHS,
HOMEHKJIATYpa, Kiaccupuramus, GuzndecKue
CBOMCTBA

XHUMHYECKHE CBOHCTBA [IPEIEBbHBIX
0JIHOATOMHBIX CIIHPTOB

CrocoObl 110JIy4eHHs U IPUMEHEHHE
0JIHOATOMHBIX CITUPTOB

[TpocTeie 2¢upel: HOMEHKIIATYPa H H30MEpHs,
0c00eHHOCTH (PU3UIECKUX U XUMHUYECKUX
CBOMCTB

MHOroaroMHbIe CIUPTHI: THJICHIJIHKOIIL H
riMiepus, X Gu3nyeckue i XUHMHYECKHE
CBOMCTBA

Crioco0bl nosy4eHust ¥ NpUMEHEHUe
MHOI'0aTOMHBEIX CHHPTOB

®enost: cTpoeHHe MOJIEKYIIB, (PU3HUECKUE
croiictBa. Tokcuunocts peHoNa

XumMmudeckue cBoicTea penona

Crrocobbl nomy4yeHus 1 NpuMeHenue Gpenosna
[IpakTuueckas pabora Ne 2. Pemenue
JKCIIEPUMEHTAIILHBIX 3a/1a4 110 Teme "CrupThl
1 (peHobl"

Cucremaruzaiusi 1 06001ICHUE 3HAHUN 110
TEME

AJILJIErAJIBI U KETOHBL: JIEKTPOHHOE




56

37

58

39

60

61

62

63

64

65

crpocHHe KapOOHMILHOH IPYIIIbL
FOMOIOrHyecKue psijibl, oomas Gpopmyna,
H30MCpPHUA U HOMEHKJIATYpa

ANBJIErH/Ibl U KeTOHBL: (PU3HYECKHE
cBoiicTpa; peakinu npucoearHenus Cnocoowl
MOJIyHeHUs! AJIbJICTH/I0B U KETOHOB

Peakiiuu OKUCJIEHHWS U KAYECTBCHHBIC
peakiii aIbJICTHA0B H KETOHOB

Konrponshas
pabora"Cruprol.Penosnbr.KapOoHuIbHBIE
coeJluHeHus"

OAHOOCHOBHBIEC Mpe/ebHble KapOOHOBBIE
KHCJIOTBI, 0COOEHHOCTH CTPOSCHHS HX
MOJIEKYJI

M3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3HUECKHE CBOHCTBA

XUMHYECKHE CBOHCTBA MPEJIEIbHBIX
0JIHOOCHOBHBIX KApOOHOBBIX KHCIIOT

OcoOeHHOCTH CBOMCTB MypPaBbHHOM KUCIIOTHI.
Muoroo6pasue KapOOHOBBIX KHCIIOT

OcobeHHOCTH CBOWCTB: HEMPEIeIbHbIX H
apoMaTHYeCKHX KapOOHOBBIX,
JMKapOOHOBBIX, THIPOKCHKapOOHOBBIX
kucnoT. [1pe/icTaBuTeNH BRICIIHX
KapOOHOBBIX KMCIIOT

[TonsiTue 0 POU3BOHBIX KAPOOHOBBIX
KHUCJIOT

Crocobbl mosyueHus: 1 IPUMEHEHHE




66

67

68

69

70

1l

72

73

74

75

76

KapOOHOBBIX KHCIIOT

Cnoxublie 3hupbl: TOMOJIOTHYCCKHI PsJL.
o61ias popmyna, H30MEpHs U HOMEHKIIaTypa

duziyecKne 1 XUMHYECKne cBoiicTa a«pupon

Pemenne pacu€rubix 3a1a4: M0 yPaBHCHUIO
XUMHUECKON peaKiiu, Ha Onpe/esieHne
MOJICKYJIAPHO# (OpMYIIbI OPraHHuYECKOro
BeIeCTBa

[Tpaxktuyeckas pabora Ne 3. Peuenne
JKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe
"Kap6onossle Kucn0ThL. CI0KHBIE 3Qupb”

JKupsbi: cTpoeHue, GH3HUECKHE B XUMHYCCKHE
cBoiicTBa (MrUIpONIN3)

OcobeHHOCTH CBOMCTB JKUPOB, COJIEPIKAIINX
OCTATKH HEMpeAeTbHbIX HKHPHBIX KUCIIOT.
JKupsl B npupoe

Mbi1a KaKk COJIM BBICIIHX KapOOHOBBIX
KHCIOT, uX Moromee aeiicreue. Ionatue o
CHHTeTHUYECKHX Morommux cpeactrax (CMC)
[‘eHeTHYecKas CBsI3b YIJIEBOJIOPOAOB H
KHCJIOPOICOIEPIKAIMX OPraHHYeCKUX
BEIIECTB

PacuéThl 10 ypaBHEHUSIM XHMHYECKHX
peaknui

Cucremaruszanus u 00001meHue 3HaHui 1o
TemMe

O0uas xapaKTepucTiKa yriieBoJioB H
knaccu(GUKaus yriero108 (MOHO-, JIH- U




77

78

79

' 80

(usmueckue cBoiicTBa

MOJHCaXapH,ibl)

Monocaxapuipl: pusnteckue cpoiicrsa u
HAXOMKJICHHE B IPHPOJIC

IIpuMmeneHiie roKo3el, €€ 3HaueHne B
KHU3HEJIEATEIBHOCTH OpraH|3Ma

Jlucaxapuipl: caxaposa, MaibTo3a 1 1aKTo3a.
Haxosxkienie B IpUpojie U mpuMeHeHHe
JUcaxapu/ion

[Tonmucaxapubl: CTpoeHHE MAKPOMOJIEKY,
(u3HUecKrue 1 XUMUYECKHE CBOHCTBA,
NpPUMEHEHHE

[Tonsitie 06 HCKYCCTBEHHBIX BOJIOKHAX

Perenne PaCHYCTHBIX 3a1a4 Ha OlIpe/Ic/ICHHE
JOJIH BBIXOJA TIPOJAYKTA peakiiuu o1
TCOPETHYCCKH BO3MOMKHOI'O

Cucremarusanus u 06001enue sHanuii mo
paszeiy
KonTtponbsnas pabora mo teme

"Kucnopoicoepkainue opranuyeckue
coeuHeHns"

AMHHBIL: KTacCH(HKALHS, CTPOCHUE MOJIEKYIL,
obmas Gopmyia, H30MepHs, HOMCHKIIATYPA U

XuMuyecKkue cBoicTBa anudaruueckux
AMHHOB

AHWIHMH: CTPOEHHE aHHJIHHA, 0CODEHHOCTH
XHMHUYECKHX CBOMCTB aHUJIMHA

CrnocoOrl nostyueHust ¥ MpUMeHeHHe




89

90

91

92

94

95

96

97

98

all S@mﬂﬁjon KHX aMHMHOB

AMHHOKHCHIOTBI: HOMCHKIJIATYpa U H30MECPH,
(huzuveckue coiicTra. OTACHbHbIC
MPEACTABUTE/IN (--aMHUHOKHCIOT

XHUMHYECKHE CBOMCTBA AMMHOKHCIOT, UX
OHOJIOTHYECKOE 3HAYCHUE AMUHOKHCIIOT.
CuHte3 u THJIPOJINS TIENTHI0B

benku xak NPUPOAHLIE TTOJHMEPHL,

CTPYKTYpbI O€/1KOB
Xumudeckue cBoiicTsa O€JIKOB

A30TCO/IepKalie FeTePOLUKIHYECKHE
coemuHenus. HykieMHOBBIE KHCIIOTBI: COCTAB,
CTpOeHHe B OMOJIOrHUecKas pojib

[TpakTrueckas pabora Ne 4. Perenue
IKCHEPUMEHTAIBHBIX 3a/1a4 110 TEME
"A3z0TCcoiepKale OpraHHYECKHe
coenuHeHus"

[IpakTuveckas pabora Ne 5. Pemenne
HKCIEPUMEHTAIBLHBIX 33/1a4 110 TEME
"Pacmo3HaBaH#e OpraHuuecKuX coeIMHeHui"

KonTposnbHas pabota 1o teme
"A3oTcoepKale OpraHndecKue
coeuHeHus"

OCHOBHBIE TOHSTHS XUMHH
BBICOKOMOJICKYJIAPHBLIX OOOMHSIOEEWH H
METO/JIbI UX CHHTEC3d —IIOJIHMCpHU3aliisd |

MNOJIHKOHJICHCAILM ST

[Tnacrmaccel. YTunu3aius 1 nepepaborka
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100

101

102

IIacTuKa
U.:mn._.C?_aUE” :m,_,v,._umbr_ﬁu_m CHHTCTHYCCKHEC
Kayuyku. Pesuna

Bonokna: narypanbHble, HCKYCCTBEHHBIE,
cuHTeTHYeckue. [lonumepsl cneuanbHoro
Ha3HAYCHMS

[Ipaxtuueckas pabora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
"PacnosHasanue jiacTMacc U BOJIOKOH"
(leMOHCTpaMOHHAs)

O6o6uenne U cucTeMaTH3alus U3y4eHHOr o
marepuaia 1o reme "BhICOKOMOIEKY IS PHbBIE
coeiuHeHus"

OBIIEE KOJIMUECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

No
in/u

2

Tema ypoka

Atom. CocTaB aTOMHBIX siliep. XUMHYECKUH
anemeHT. M3oTomnsl

CrpoeHue 3JeKTPOHHBIX 0060J104€K aTOMOB,
KBAHTOBbIC YHCIIA

Knaccuukaius XUMAYECKUX JIEMEHTOB (-
p-, d-, f-2nemenThI)

Pacripe/ie/ieHue 3JIEKTPOHOB 110 aTOMHBIM
opburansim

DieKTpoHHbIE KOH(GHUIypaluu aToMOB
JIEMEHTOB B OCHOBHOM M BO30YXK/IEHHOM
COCTOSIHUH

DeKTpOHHbIC KOH(PUIypaly HOHOB.
DJeKTPOOTPULIATENBHOCTD
[lepuosnueckuii 3axon u Ilepuojnyeckast
cucreMa XuMuueckux anementos JI. U.
MenaeneeBa, CB3b C COBPEMEHHOM TeopHei

CTpPOCHHS ATOMOB

3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB
XHMHUYECKHX JIEMEHTOB U 00pa3yeMbIX HMH
IPOCTBIX M CIOKHBIX BEIECTB 110 IPYIIaM i
nepuo;iam

Bxo/asi KOHTposibHas pabora

Koamnuyecrso 4acos

KourtpoabHbie

Beero
padorel

IpakTHueckne
padoTni

JlaTa
H3y4YeHHs

JJIEKTPOHHBIC _
undposbie
obpazoBarelibuble

pecypebl
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16

17

Busl xumMiueckoit ¢easin. Mexanismel
00pazoBanmns KOBAJICHTHOH CBS3H.
Bojiopojinas ¢es3b. MexMonekyisipHbie
B3aUMOJICHCTBHS

BajleHTHOCTBL M BAJICHTHBIC BO3MOKHOCTH
aroMoB. CBs3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C MX TCOMETPHYECKHM CTPOCHHEM

Eﬁmho&m&hnmﬁm 0 KOMILICKCHBIX
COCJIMHCHMAX: COCTAB U HOMEHKJIIaTypa

BemecTBa MOIEKyJISIpPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHMsI. THIIbl
KPHCTAILIMYECKUX PEHIETOK M CBOHCTBA
BEILECTB

[TonsiTHe O JIMCNEPCHBIX CHCTEMAX.
[IpencraBienue 0 KOJUTOMAHBIX PaCTBOPAX

McTuHHBIE paCTBOPBI: HACKIIIEHHBIE U
HEHACBIIIEHHbBIE, PACTBOPHMOCTb.
Kpucramnoruaparsi

Cnoco6b! BBIpaKEHUST KOHICH TPALIMH
pPacTBOPOB

Pemenue 3aaa4 ¢ uCnosnb30BaHUEM MOHATHH
"MaccoBast 10151 paCTBOPEHHOIO BelecTna",
"MoJIsIpHast KOHUEHTpanus"
Knaccuduxauus 1 HomeHkiaTypa
HEOPraHHYECKUX BEIEeCTB

Cucremarusaius 1 00001eHe 3HaHU 110
TCMC

Kontponbnas pabora no temam "Crtpoenune




21

22

23

24

25

26

XUMHYCCKHX peakusx

aroma. Ilepuonueckuii sakon u
[Tepuoauueckas cucreMa XUMHYECKHX
asemenToB JI. M. Menjieneesa”, "Crpoenue
BentecTsa. Muoroobpasue BerecTs"
Knaccudukanmst XuMuyeckux peakuui B
HEOPraHM4YEeCKOH W OPraHMyecKoil XUMHUH.
3aKOH COXPaHEHHs MACChl BEILECTB; 3aKOH
COXPaHEHHS W IPEBPallCHHs SHEPIHH TPH

Tennosble > heKrTh XHMHYECKHX peaKiiHii.
Tepmoxumuueckue ypaBHeHus

Beraucnenus no YPaBHCHHAM XHUMHYECKHX

peakiuii U TEPMOXUMHUYCCKUM YPaBHEHUAM

CKOpOCTh XUMHYECKO# peakiuu, eé
3aBUCHUMOCTE OT Pas3/IMuHbIX (aKTOpoB.
Karanus u karaymisatopsl

['omorennsbie u rer CPOI'CHHBIC pCAKITHH

IIpakTuyeckast pabora Ne 1 no reme
"Bausinue pa3nuvHblX (akTopoB HA
CKOpPOCTh XMMHYECKOH peakiuu'

OO6parumble u HeOOpaTUMBbIEC PEAKIIHH.
XHMHYECKOE paBHOBECHE

[Ipaktideckast pabora No 2 1o teme
"Bnusinue paznuydHbiX (paKTOpoB Ha
[OJIOKEHUE XUMHYECKOro paBHOBeCcHs "

DnekrposTrdeckas juccounanus. CuiibHble

1 cnabble anekTponntil. Crenens
JIICCOIHAIIHN




35
| 36
37
38

39
40

41

42

| Honnoce npoussegenne Bojpl. Cpeia BOAHBIX
pacTsopos. Bojopoauslii noxasarens (pH)
pacrTBopa

[unponns coneit. Peakuun, nporekaioinue B
pacTBOpax MIEKTPOIUTOB

IIpaxkTiueckas pabora No 3 1o Teme
"XumMHueckne peakiuu B pacTBopax
NEKTPOJHTOB"

OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE
peakunu. BaxHeifie OKHCITHTETH U
BOCCTAHOBHTETH

MeTo1 21eKTPOHHOTO (3/1IEKTOHHO-HOHHOT0)
Oananca

DNEKTPOIIN3 paCTBOPOB U PaciliaBOB
BEIHICCTR

Peurenue 3a/1a4 pasau4HbIX THIIOB

Penenne 3a1a4 pa3iuaHbIX THIIOB
Cucremarusanus 1 00001IeHHe 3HAHAN 110
Teme "XUMHUYECKHe peaKiun"

Kontponbnas pabora no reme "Xumuueckue

peakiun”

[Tonoxenue Hemeramios B [lepuomuaeckoit
cucTeme xumudeckux emenTton JI. U.
Men,ienieeBa 1 0COOCHHOCTH CTPOCHHS HX
aromMoB. PH3HYECKHE CBOICTBA HEMETAILIOB

ANNOTPONNSI HEMETAILIOB (Ha IpUMepe
KHCI0poJia, cepsl, pocdopa u yriueposa)

Bosiopos: nonyuenue, ¢puznueckue u




44

45

46

47

48
49

50

51

52

XHMHYECKHe cBoiicTBa. [ nipuibt

["anorennr: HAXOIKJICHHE B IIPUPOJIEL, croco0Obl

NnoJyueHus, GU3HICCKHE B XUMHUYCCKHE
CBOICTBA

["anorenoBonopoasl. Baxkueiiiime
KHCIIOPOJICO/IEPIKAIIHE COCTMHEHUsT
ranoreHoB

JlaGopaTopHblie ¥ MPOMBILLICHHBIE CIIOCOOBI
nosy4eHus rajoreHon. [Ipumenenne
rajloreHoB U UX COCIMHEHUH

[IpakTHueckas padora Ne 4. Pemenue
IKCIEePHMEHTAILHBIX 33,144 10 TeMe
"T"anorenst"

Kucnopon: naboparopusie u
NPOMBIIIJIEHHBIE CIIOCOOBI MOIYYCHHS,
(busnyeckne U XuMuYeckue cpoicrsa. O30H.
[Ipumenenne kucaoOpoa u 030Ha

OKCH/IbI ¥ TEPOKCHIBI

Pemenue 3a1a4 pa3iMuHbIX THITOB

Cepa: HaxoX/IeHHE B PHPOJIE, CIIOCOOEI
nosyueHus, pU3nYECKHE H XUMUYECKUE
CBOHCTBA

CepoBojiopo, cyibhub
Kucnopozacoaepianiue coeinHEHUS CEPhL.
OcoOeHHOCTH CBOHCTB CEPHOH KHCIIOTHI
[IpakTrueckas pabora No 5. Pemienue
HKCIEPUMEHTANBHBIX 3a1a4 110 TeMe "Cepa u
e¢ coetuHenus"
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ST

58

39

60

61

62

63

64

65

A30T: HAXOXICHUE B IPUPOJIE, CIIOCOOEI
noJiyyeHus, JU3NUYCCKHE H XUMHUECKHE
CBOHCTBA. AMMHAK, HHTPH/IBI
Kucnopoacoseprkaniue coeinHenns a3ora.
OcolGenHocTH CBOHCTB a30THONH KUCIIOTEHI
[Ipumenenue azora ¥ ero coeIMHEHHUI.
A30THBIE YI0OpeHus

Docdop: HAXOKACHUE B [IPUPOJIE, CITOCOODI
HoJTy4eHHs, PU3HUCCKHE U XUMHYECKHE
coicTia. Dochuant u hochun

Oxcunpl Gpocdopa, pochopcoeprantue

KkucnoTel. Comu pochopHOil KHCITOTHI

[Tpumenenue gocdopa u ero coemuenHii.

Docdopubie yrodpenus

ITpakTuueckas pabora Ne 6. Pernenne

IKCIEPHMEHTAIBHBIX 3aj1a4 110 TeMe "A30T u
hocdop u ux coemunenns”

VYriepox: HaxoKAeHHE B [IPUPOJIE,

alIoTponHele Mo HKan; GU3HIECKHE U

XUMHYECKHE CBOHCTBA, IPUMEHEHHE

Oxcup yranepoaa(ll), okena yrinepoga(IV),
yroJibHast KHCIIOTA U e€ COoJiu

Peuenue 3alia4d pas/IM4HbIX THIIOB

KpeMmumii: HaxoxKieHHe B PHPOJIE, CIIOCOOLI
noJtydeHust, PU3NUCCKHE U XUMUYECKHE
CBOMCTBA

Oxcujt kpemuus(IV). kpemHueBas KHCI0TAa,
CHJIMKAThI
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67
68
69

70

71

72

73
74

13

76

77

[Ipunerienne KpeMumst 1 ero coeIMHCHMIA.
CTekno, ero nony4eHue, BUIb CTeKIa
Perenue 3ajay pasnuyHbiX THIIOB

ﬁ.;:m,_.ﬂ.?._m,_,x.wm::m H O@O@:._,G::m wINESm 11O
Teme "Hemeramsr"

Konrponbnas pabora no reme "Hemeramnb"

AHanus pe3yJbTaToB KOHTPOJILHOMH paboThl,
KOppeKIUs OmuboK

[Tonoxenue merainos B [lepuoandeckoii
CHUCTEME XHMHYECKHX JIEMEHTOB.
OCoOeHHOCTH CTPOCHHS AEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

O6mme (pusmueckne cBolicTBa METALIOB.
[TpumeneHre MeTaIoB B OBITY M TEXHHKE

Cnnagsr metajuoB. Kopposus metaion

Pemenne 3ajay pasinaHbiX THIIOB

DNEKTPOXMMHYECKHI DS/ HANPSKEHHIH
MeTasos. O61ue crocoob! noaydeHus
METaJIIOB

Obmias xapakTepucTHKa MeTaios 1A-
rpynnsl [lepuoauueckoii cucTeMsl
XUMHYCCKUX 3]1eMeHTOB. HaTpuii u kammii:
nojiyyenue, hu3nYecKne u XUMHYECKHE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEHIECTB H
HX COC/IMHEHHHN

O6mas xapaktepucTuka Metanion [1A-
rpynisl [lepuoaudeckoii cucTeMsl
XHUMHYCCKHUX 3JleMeHToB. Marumii H
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KUIBIHIL: noryuenue, Gu3niucckue u
XMMHYECKHE CBOMCTBA, IPHMEHCHUE
[IPOCTBIX BEHIECTB H UX COCIMHEHUTT
JKEcTKOCTB BOMIBI M CrIOCOOKI €€ yeTpaHeHus!
AMOMHHMIA: oTyueHne, Gpu3nyeckue u
XUMHYCCKHE CBOMCTBA, MPUMEHEHHE

AMQoTepHbIe CBOWCTBA OKCHJIA U
THJIPOKCH/1A ATFOMUHHS,
THJIPOKCOKOMITIEKCHI ANFOMUHMsL, HX
IIPUMCHEHHE

Pemenue 3ana4 pasnuanbix THIIOB

[IpakTueckas pa6ora Ne 7. Perenme
OKCIIEPUMEHTANIBHBIX 33J1a4 110 TeMe
"Metanibl raBHbIX noarpynmn"
OO6mas xapakTepucTHKa METAILIOB
no6ounbX noarpynn (b-rpynm)
[Teprouyeckoii CHCTEMbI XMMHYECKHX
3JIEMEHTOB

DusuueckHe H XHMHYECKHE CBOHCTBA XpoMa
H €r0 CO/IMHEHHM, X PHUMEHEHHE

Baxneiinmue coequuenuns Maprana.
[lepmanranar Kajms, €ro OKHCIHTe IbHbBIE
CBOICTBA
DuszryecKre H XUMHYECKHE CBOHCTRA JXKeJe3a
u ero coeunenuii. [Tonyyenue u

IIPUMCHCHHMEC CILJIABOB JKeJies3a

Dusnueckre 1 XUMHYECKHE CBOHCTBA MEIH U
e€ Coe/IMHEHUI, HX NPUMEHECHHE
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95

DuU3HUCCKIe H XUMUYCCKHE CBOMCTBA MHKA
H €ro COC/IMHEHHI, UX ITPHMEHEHNUE.
I'napokcokomnekes! MHKa
['eneTnueckas cBsi3b MeXkILy Kiaccamu
HEOpraHnvyecKux BellecTB. Pemenue
LENOY€eK NpeBpalieH i

Pemenne 3a1a4 pasnuuupIx THIIOB

O6o6menne u cucTeMaTH3aMsa H3y4eHHOTO
Mmarepuana no reme "Merambr"

KonTponbnas paGora no teme "Merasnms"

AHaJ3 pe3yIbTaToOR KOHTPOIBHON paboThl,
KOppeKIHs O1HO0K

Ponb xumun B obecneuenun ycroifunBoro
pasBuTHs yenoBeuecTsa. [lonsTue o
HAYYHBIX METOJIaX MCCIIC/IOBAHUS BELIECTB

Hayunble npunimne: opranusanuu
XHMHYECKOT0 MPOU3BOJICTBA.
[IpoMeiieHHbIe CIOCOOBI TOTyYeHUs
Ba)XKHEHIIIUX BEIIECTB
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XuMuYecKoe 3arpsizHeHHe OKpYKalomei

CpeIbl H €ro 1nocie/iIcCTeus

XHUMUS 1 3/I0POBbE YENOBEKA.
JlekapcTBeHHbIE CpejicTBaA

Xumusg numu. Pons xumun B obecriedyeHuu
IHUIIEBOH Oe3011acHoCTH

Kocmernyeckune n napdromepusie cpeacTsa.
breitoBas xumus

Xumus B crpoutenscTe. Baxuelimme




_ CTPOHTECILHLIC H KOHCTPYKIITHOHHBIE

7 MaTepHabl
101 XHMHS B CEIILCKOM XO3SHCTBE.
Opranuueckie 1 MUHEpaTbHBIC yJobpeHus
102 7 Cucremarnsaims u 0606IMmenue 3HaHMI 110

i | TeNE E—
OBIIEE KOJIMYECTBO YACOB I10
~ [IPOI'PAMME

102




YYEBHO-METOAUYECKOE OBECIHHEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IJI51 YHEHUKA

METOAWYECKHE MATEPHUAJIbI AJI51 YHUTEJISA

HHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU

HUHTEPHET



