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MogaeabHasi CHHXPOHU3MPOBaHHAs padoyasi mporpaMmmMada3oBoro u

yruryoaéHHoro uzydenus npeamera « Xumus» (10-11 kiaaccenl)

HOACHUTEJIBHAA 3AIINCKA

MogenbHass CHHXpPOHM3MpOBaHHasi pabouas mporpaMma 0a30BOTO U
yrayOnéHHoro u3ydenus mnpeamera «Xumusi» B 10-11 kmaccax pazpaboraHa Ha
ocHoBe Paboumx mporpamm cpenHero oOiiero oOpa3oBaHus MO XUMHUU (0a30BBIN
yYpOBEHb, YriIyONEHHBIA YpPOBEHb), OJIOOPEHHBIX pelleHueM (enepaibHOro yueOHO-
METOANYECKOT0 00BheAMHEHUS MO 001emMy oopa3zoBanuio oT 29.02.2022r., mpoTOKOI
7122, cocraBneHHbIX Ha ocHOBe PeaepanbHoro 3akoHa or 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit ®eneparuuny, TpeOoBaHuUN K pe3ylbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeNIbHOM MporpaMMbl CpeHero olIero oopa3oBaHus,
npencTaBieHHbIX B DenepaabHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTe
cpennero oOmiero oopasoBanus, (YrBepxaEH MpruKka3oM MUHUCTEpCTBa 00pa30BaHus
u Hayku Poccutickoit @enepanuu ot 17 mas 2012 r. Ne 413, ¢ usmeHenusimu ot 12
asrycta 2022 1.), ¢ yuérom «KoHmeniuu mnpernojaBaHus yd4eOHOro TNpeaMeTa
«Xumus» B oOpa3oBaTeldbHBIX  opraHm3anusx  Poccuiickoit ~ deneparnuu,
peaNu3yroIIMX OCHOBHBIE 00I€00pa3oBaTebHbIE MPOrpaMMbl»  (yTBEpKIEHA
Pemenniem Komnernn Munnpocsemenust Poccun, npotokoi ot 03.12.2019r. Ne I1K-
4BH) u denepanbHON paboueil mporpammbl Bocnutanus. Ee cocraButenu SmmHa
M.U., npeaceaarens TYMO yuureneit xumun, meroguct I'bY JITIO «YamaeBckuii
PIl» bakymuna FO.H., npencenatens PYMO yuuteneit Xumuu, METOAUCT Kadeaps

MaTeMaTH4eCKOIo U ecTeCTBEHHOHayyHoro oopazoBanus 'AY JIT10 CO UPO.

OcHOBY MOAXOAOB K pa3pabOTKE MOJEIHHOW CHHXPOHU3UPOBAHHOW paboueit
mporpaMmbl  6a3oBoro W yriayOn€HHOro wusydeHus mnpeamera «Xumwus» B 10-11
KJlaccax, K OIpeaeNieHnt0 oOmel crpaTernn OOydYeHWs, BOCIIHTAHHUS W PA3BUTHSI

oOyyJarolmuxcs CpeAcTBaMH Y4YeOHOro mnpeamera «Xumus» Ha 0a30BOM YpPOBHE
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coctaBiwin KoHuentyanpHble nosnoxeHuss PI'OC COO o B3auM0o00yCIOBIEHHOCTH
uenen, coAep:KaHus, pe3yibTaToB  OoOyueHHs U TpeOOBaHUUW K  YPOBHIO

IMOATOTOBKMW BBIITYCKHHUKOB.



N3yuenne mnpenmera, peanuzyemMoe B ycloBuUsIX U depeHInpOBaHHOTO,
npoduibHOro  oOydeHMs, OpU3BaHO  oOecnedyuTh  00HE00pa30BaTEIbHYIO U
OOMIEKYIBTYPHYIO TOJTOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOIUMYIO IS afanTaluu
UX K OBICTPO MEHSIOIIUMCS YCIOBUSM JKM3HHU B COIIMYyME, a TAKOKe ISl MPOJODKCHUS
0o0y4YeHUs] B CPEIHUX CIEIUAIBHBIX U BBICHINX YYEOHBIX OpPTaHHM3AIHsIX, B KOTOPBIX

XUMUA ABIIACTCA OI[HOﬁ N3 IPUOPUTCTHBIX JUCITUILIINH.

B COOTBETCTBMM C MaHHBIMU TIOJIO)KCHHSAMHU MOJICNIbHAS CHHXPOHU3HPOBAHHAS
pabouas mporpamMmma cpeaHero ob6mero o6pa3zoBaHus (0a30BBIA  YPOBEHbD):
YCTaHABJIIMBACT  O0s3aTelibHOE  (MHBApUAHTHOE) MPEAMETHOE  COJACpIKaHUE,
OnpeaeisieT KOJUYCCTBEHHBIC W KAaYCCTBEHHBIC €r0 XapaKTCPHCTHKU Ha KakJIOM
dTale W3y4YeHUs TNpeaMeTa, NpeaIycMaTpPUBACT MPHUHIUIBI CTPYKTYpUPOBAHUS
coJiep KaHMs U paclpeie]IeHUs ero Mo Kjaccam, OCHOBHBIM pa3fesiaM U TeMaM Kypca;
naéT TpUMEPHOE paclipesielieHne Yy4eOHBIX YacoB MO TEMAaTHYECKHM pasjieliaMm,
PEKOMEHyeT PUMEPHYIO TOCIE0BATEIbHOCTh U3YUYEHHS OTAEIBHBIX TEM Kypca C
y4€TOM MEXIPEJAMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOTO
mporiecca, BO3pacTHBIX  ocoOeHHocred  ywammuxcs 10-11  kmaccoB;  maér
METOJIMYECKYI0 HWHTEPNpPETalri0 LeJed H3ydyeHus TMpeJMeTa Ha  YpOBHE:
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME cpenHero oOmero obpa3oBaHus,
CoJIepKaTeNIbHON XapaKTePUCTUKU TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOTpaMMbl  CpeAHEro o00mmero oOpa3oBaHUs (JMYHOCTHBIX,
METalpeJIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIBbHOU
JESTENHHOCTH YUCHHKA 10 OCBOCHHUIO COAepKaHus mpeamerta. [lo Bcem Ha3BaHHBIM
MO3UIMSAM B TIPOrpaMMe COONIOZeHa TPEEeMCTBEHHOCTh ¢ PabGoueit mporpammoi
OCHOBHOTO 0011ero o0pa3oBaHus Mo XuMuu (s 8—9 kiaccoB oOpa3oBaTEIbHBIX

opraHu3aiuii, 6a30BbI YPOBCHB).
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MopnenbHass ~ CUHXpOHU3MpOBaHHas  pabodas  mporpamMmMa  HMEET  Lejb
CUHXPOHHU3UPOBATh COJAEpPKAHUWE YUYEOHOro MpeaMeTa AJid MU3Yy4YeHUs NperIMeTa
«Xumus» B 10-11 knaccax B paMkax MyJbTUIPOPUIBHOIO YYEOHOIO MJIaHa.

Henn u 3amaum yuyeOHOro mnpenMera «XUMHUS» B COOTBETCTBYIOLEM pa3fene
MPOrpaMMbl MPECTaBICHbl COBMECTHO, KaK JJisi 0a30BOTO, Mak u 014 yenyO1éHH020
yposHeii*.

B pasnene Ilnanupyemble pe3ynbTaThl OCBOEHHUS YYEOHOro Mpeamera «XHUMUs»
CUHXpPOHM3aLUs MpEJCTaBIeHa B BUE JIONOJHEHUs K 0a30BOMY YPOBHIO, & UMEHHO,
[IpenmeTHbIE pe3yNbTaThl, TOCTUraeMble OOYyYarOIMIMMUCS Ha YIIIyOJIEHHOM YpOBHE
M3y4eHUs XMMUH, BBIIEICHBI KYPCUEOM .

B paznenax Copnepkanue marepuana v TeMaThyeckoe TUIAaHUPOBAHUE HMEETCS

BBI,ZIGJIGHHHﬁ MaTcpuall, I/IMGIOIIII/Iﬁ HO,ZI‘IGDKI/IBZ\.HI/IG2 KaK Ha 6330BOM, TaK M Ha

yrayOia€HHOM YPOBHSIX, KOTOPBIA HM3y4aeTcsl B O3HAKOMHUTEIIBHOM IIJIaHE UM HeE
BKJIIOUAETCSl B COCTaB MpeaAMETHBIX pe3yiabTaToB ocBoeHust OOIT COO.

B pazgene TemaTuueckoe IJIaHUPOBAHHWE MPUHIUMI CHUHXPOHMU3AIUU TPOSBICH
CJIEIYIONIMM 00pa30M: Yachl HEAENbHON HArpy3ku Uil yriayO0n€HHOro u 0a30BOro
ypOBHEH yKa3aHbl TaKMM 00pa3oM, 4TO OJlHAa TeMa (OJIMH Yac B HEACINI0) €IUHA IS
IByX YpOBHEH, a OCTaJbHBIE JIBAa 4Yaca W TEMbl HEJEIbHOW HArpy3Kd s
yriayOia€HHOTO YPOBHS YKa3aHbl B CTPOKAaX HUXKE U TOJBKO JIJISl 3TOr0 ypoBHsA. YacThb
PE3EPBHBIX YacOB TO3BOJIMJIA BCTPOUTH HEOOXOIUMOE KOJIMYECTBO YacOB B TEMax
M3YYEeHHS, a TAKKE OPraHN30BaTh U TEMATHYECKOE TIOBTOPEHUE KaK Ha 0a30BOM, Tak
Y Ha YrIIyOJIEHHOM YPOBHSIX, M UTOTOBOE MOBTOpeHHE; B rpadax «KommuecTBo 4acoB

yKa3aHbl TAaK)K€ T€ Yachl, KOTOPbIE B3ATHI U3 pe3epBa (yKazaH CUMBOI «Py»).

'Kypcusom B TekcTe nporpammel B pasgenax « Llenu v 3agaun», «MpegmeTHble pesynbTaTbl» BblaeaeHbi
3/1EMEHTbI, KOTOpble NpPeACcTaBAEHbl ANA U3YYeHUA HA YrAYHNEHHOM YPOBHE.

2|_|0ﬂ,‘-I(E|C)Kl/IBaHl/|e nmeeT matepuan, KOTOprVI Nn3y4yaeTcAa B O3HAKOMUTE/IbHOM MJ1aHEe U HE BK/ZIKOYaEeTCA B

COCTaB NpegMeTHbIX pe3ynbTaTtoB ocsoeHmna O0I COO.
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IIpu ¢dopmupoBanun TemaTuueckoro IUIAHUPOBAHUS  IPEAYCMATPUBAIOCH
pacrnpeiesieHue 4acoB BHYTPU TEM M MEXIy TE€MaMU C LENbI0 O0ecredeHus
HEJIENbHONM HArpy3ku sl oOydYaromuxcs, HM3y4yarollUX XUMHIO Ha YIIIyOJIEHHOM
ypoBHe. IlepepacnpenencHue 4YacoB MEXAY HEKOTOPBIMM TEMAaMU I[1O3BOIUIO
COXPAaHUTh TEMATHUECKHI yueOHbIH 00bEM MaTepuasa, MCIOJIb30BaHUE PE3ECPBHBIX
4acoB TaKkKe OOeCHeuyMsi0o Haluyue Y4eOHbIX 4YacoB Ha 0OO0O0OLIEHHE, HTOrOBOE
[IOBTOPEHHE M KOHTPOJIb ydyeOHOro Marepuana. Takum o00pa3oM, CHHXPOHU3ALMS
TEMATUYECKOT O MJIAHUPOBAHMS 0Aa30BOT0 U YIIIYOJIEHHOTO YPOBHEH M3yUYEHUST XUMUH
NOJIHOCTBIO COXpaHWja COJEpKATEIbHbBIN acneKT nmporpaMMsl Kypcos 10-11 knaccos
JUTSE MYJIBTUIIPO(UIBHOTO Y4€OHOTO TJIaHa.

JlanHasi mporpaMma SIBJISIETCS OPUEHTUPOM JIJIsl COCTaBIIEHUsI paboUyuX Mporpamw,
aBTOpPbl KOTOPBIX MOIYT IPEAJIO0KUTh CBOM IOAXOA K CTPYKTYPUPOBAaHHUIO H
[OCJIEI0BATEIBHOCTH HM3YyYEHUs y4eOHOro MaTepuana, a TakkKe CBOE BHJCHHE
OTHOCHUTEIBHO BO3MOXKHOCTH BBIOOpAa BapUMaTHUBHOW COCTABIISIOIIEH COAEpKAHMS
npeaMeTa JAOMOJHUTENBHO K 00s3aTeIbHON (MHBApUAHTHON) YacTH €r0 COAEp KaHUs
B paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOro BpeMEHM pPEKOMEHAYeTCs ISl
peaiM3zallid  aBTOPCKUX IOAXOJOB K HCHOJIb30BAaHUIO pPa3HOOOpa3HbIX (HopM

opraHu3aiuy yaeOHOTro mpolecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «XUMMUS»

XuMuueckoe 00pa3oBaHHE, TMOTy4aeMOE BBIMMYCKHUKAMHU CpPEIHEH  IIKOJIBI,
SBIIIETCS HEOTHEMJIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIUM
ATArOM peaju3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEW, MPUCYIIUX LETOCTHOM CHUCTEME XUMHUYECKOro oO0pa3oBaHus. OITH
[IEHHOCTH KaCarOTCs TIO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHUS H
o011ei KyJbTYphbl YEJIOBEKA, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOT'O OTHOIICHUS K

CBOEMY 3JI0POBBIO M MPUPOAHON cpee. Peannsyercs xumuueckoe odpazoBaHue
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yYaIUXCsl CpeHEN IIKOJIbI CPEACTBAMU YU€OHOTO MpeaMeTa « XUMUs», CoAep KaHue
U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpamMme ¢ y4y€ToM crnenuukd Hayku
XUMUHU, €€ 3HAYCHUsI B MO3HAHUU MPUPOALI U B MaTepUalbHOW JKU3HU OOIIECTBa, a
TakKe ¢ yd€ToM OOIUX IeJedl W MPUHIIMIIOB, XapaKTepU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpelHero oomiero odpaszoBanus B Poccuiickoii deneparumu.
Tak, nHanpumep, npu (QOpMHpPOBAHHM COJEPKAHUS MpeaMeTa «XUMHUS» YUTEHBI
CJIEAYIOIINE TTOJIOKEHUSI O cieu(UKEe U 3HAYCHUU HAYKH XUMUU:

XUMHST KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYyI0 poib B
COBPEMEHHOM IIUBUIIN3AINH, B CO3JJaHUU HOBOM 06a3bl MaTepuaibHOM KyJIbTypbl. OHa
BHOCHUT CBOW BKJIaJl B (OPMHUPOBAHWE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, B
CO3JIaHHUE IIEJIOCTHOTO TIPEACTaBICHUS 00 OKpYXKaloleM MHpE KakK O €JIUHCTBE
IPUPOJBI M YEJIOBEeKa, KOTopoe (GopMupyeTcs B XMMHUU Ha OCHOBE IOHHWMAHUS
BEILIECTBEHHOTO COCTaBa OKPYKAIOMIETO MHpA, OCO3HAHMS B3aUMOCBA3U MEKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMU M BO3MOXHBIMU 00JIACTMU MPUMEHEHUS.

CoBpeMmeHHass XuUMHS KakKk HayKa CcoO3uJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUW HANpaBJIeHA Ha PEIlIeHUE TII00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEYECTBA —  CBHIPbEBOM, DHEPrE€TUYECKOM, MHUIIEBOM, AKOJIOTHYECKOU
0e30macHOCTH M OXpaHbl 3[0pOBbA. TeCcHO B3aWMMOJEHCTBYS C JAPYTUMH
€CTECTBEHHBIMU HAYKaMHU, XUMHS CTaJla HEOTHEMIIEMOM YaCThbl0O MUPOBOM KYJIbTYPHI,
HEO0OXOIUMBIM yCIIOBUEM YCIEITHOTO TPY/la U KU3HH KaKJIOTO YJIeHa 00IIecTBa.

B coorBercTBuu ¢ obmumu nensmu u npuHiunamu COO copepkaHue mnpeamera
«Xumus» (10-11 xmaccel, ©0a30Bblii  YpOBeHb HM3Yy4YeHHsI) OPHUEHTHPOBAHO
MIPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00YyYaroNIuXxcsi, HEOOXOIUMYIO
UM 17 BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCICITHOTO BKIIIOYEHUS B
KU3Hb COIIMYMa, TPOAOJKEHHUSI 00pa30BaHUs B PA3IMYHBIX 00JACTAX, HE CBA3AHHBIX
HEMOCPEACTBEHHO C XUMHUEM.

CocrapnsiromiuMu ~ nipeAMeTa  «XUMHS)»  SIBIAIOTCS ~ 0a30BbIe  KypChl — —
«Oprannueckass xuMusi» ©u «OOm@ass W HEOpPraHWYecKas XUMHUS», OCHOBHBIM
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KOMIIOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISIIOTCSA OCHOBBI 0a30BOM HayKW: CHUCTEMa
3HAaHUW MO HEOPTraHWYECKOW XMMHUHU (C BKIIOUEHHEM 3HAHUM U3 OOIed XUMHH) U
oprann4yecko xumuu. DOpMHUPOBAHHUE NAHHOM CHUCTEMBl 3HAHUU IPU HU3YYECHUU
npeaMeTa 00ecrneyuBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSTUH, 3aKOHOB W Teopuil xumuu. CTpyKTypa cCoJepKaHUS
KypcoB — «Opranuyeckas xumusi» U «OOmas u HEOpPraHWYecKas XUMUs»
chopmupoBaHa B TporpaMMe MO XHMHUHM Ha OCHOBE CHCTEMHOTO IMOAXOJa K
U3Y4YEHHIO Y4YeOHOro Marepuaiia U OO0YyCIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHMEM 3HAHUW Ha OMNpEeNeNEHHBIX TEOpPEeTUYECKUX ypoBHAX. B  Kkypce
OpraHUYeCKOM XMMUH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUUECKOW TEOPUH
CTPOCHHSI OPraHMYECKUX COCAMHEHUM, a TaK)Ke Ha YpPOBHE CTEPEOXHMHUUYECKUX WU
AJICKTPOHHBIX TMPEJCTaBICHUNH O cTpoeHuUM BemiecTB. CBeneHHS 00 W3ydyaeMbIX B
Kypce BeIlleCcTBaX [JAalTCi B pa3BUTUM — OT YIVIEBOJAOPOAOB JO CIOXKHBIX
OMOJIOTUYECKH aKTHUBHBIX COeAuHEHUH. B Kypce opraHnueckod XMMHH MOJIY4aroT
pazBuTHe CHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO 0OmIEro oOpa3oBaHUs
NEpBOHAYATbHBIC TMPEACTABICHUS O XUMHYECKOW CBSI3M, KiIacCU(UKAIIMOHHBIX
IPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOM
peakiuu.

B npeamere «Xumus» 6a30BOro ypoBHS pacCMaTpUBAETCS M3YyUYCHHBIM HA YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHUs TEOPETUYECKUN Marepuan U (HakToIorHuecKue
CBEJICHUS O BEIIECTBAX M XMMHYECKON peakmnuu. Tak, B 4aCTHOCTH, B Kypce «Oo0tmast
¥ HEOpraHWYEeCKass XUMHs» 00yJaroIIMMCS MPEA0CTABISAETCS BO3MOKHOCTh OCO3HATH
3HAUEHWE MEPUOIUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX W METOMO0JOTHUYECKUX
MO3UINH, TIIy0XKe TOHSTh MCTOPUYECKOE M3MEHEHHEe (YHKIMA 3TOTO 3aKOHAa — OT
o0o0mmarome 10 OOBSICHSIONEH W MPOTHO3UpYoMIe. Enunas cuctema 3HAHHA O
BAKHEUIIINX BEIIECTBaX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U MPUMEHEHUH, a TaKKe
0 XHUMHYECKHUX PEaKIUAX, HX CYI[HOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonoiHsgeTcss B Kypcax 10 m 11 KmaccoB 3jieMEHTaMHU COJEPKAHUS, HMCIOIUMH
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KyJIbTYpPOJIOTUYECKMII M NPUKIAAHOW XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT
MOHUMAHHIO B3aUMOCBSI3U XUMHUU C JPYTMMHU HayKaMU, PACKpPBIBAIOT €€ pPOJib B
MO3HABATEILHOM M  MPAKTHYECKOW JEATEIbHOCTH YE€JIOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K IMPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTHUECKUX
MPUJIOKEHUN XMMUHU, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKHU OCMBICIUBATh
uHpopMalMi0 ¥  TPUMEHATh e€ i1 TIOMOJIHGHHWS  3HAHWUM,  pelIeHUus
MHTEJJIEKTYaIbHBIX M SKCIEPUMEHTAJIbHBIX UCCIeI0BaTeNbCKUX 3a1au. Coaepikanue
yuyeOHOro mnpeameTra «XHUMHS» JaHHOTO YPOBHS HU3YYEHHS OPHMEHTHPOBAHO Ha
dbopMupoBaHUE y OOYYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TMOHUMAHMS
¢unocopckux wuaed, TaKUX Kak: MaTepHabHOE EAMHCTBO HEOPraHHMYECKOro W
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M
CTpOEHHUEM, MMO3HABAEMOCTh MPUPOJHBIX SIBICHUN MYyTEM SKCIEPUMEHTa U PEIICHUS
NPOTUBOPEUU MEXJYy HOBBIMH (PaKTaMU U TEOPETUYECKUMH IIPEANOChUIKAMH,
OCO3HAHHME POJM XMMHUU B PELICHUU JKOJOTHYECKUX MpoOieM, a Takke MpodiieM
cOepekeHus: PHEPreTUYECKUX PECYpPCOB, CHIPBS, CO3/aHMS HOBBIX TEXHOJOTHUH U
MaTEpHAJIOB.

B muiane pemenus 3ajad BOCIUTAHUA, PA3BUTHS U COIMAIM3AIUU 00YyUYaIOUIUXCS
OPUHSTBHIE TPOTPAMMOM [0 XUMHUU TIOAXOJbI K OIPEACIICHUIO COACpPXKAHUS W
MOCTPOCHUST TMpeAMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE Y  OOYy4aIOIIUXCS
YHUBEPCAIBHBIX YYEOHBIX JACHCTBUH, UMEIOIMMUX 0a30BO€ 3HAUCHHE IS PA3THUYHBIX
BUJIOB JICATENBHOCTH: pEIICHHWs MpoOieM, ToucKa, aHainu3a u o0paboTku
uHdopMaIy, HEOOXONUMBIX Il TNPUOOPETEHUS OMbITa MPAKTUYECKOH W
HCCIIEIOBATENBCKON eI TENBHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHUH XUMHH.

XUMHs Ha ypOBHE YIJIYyOJI€HHOr0 M3yYeHHUsl 3aHUMAET BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanus yvamuxcsi 10-11 «maccoB. U3ydenwme
npeaMera, peanu3yemMoe B yCIOBHSAX AuBPEepeHIUpPOBAHHOTO, MNPO(UIBHOTO
oOydyeHus, MNpuU3BaHO oOOecneyuTh O0O0Ie00Pa30BATENbHYI0 U OOIIEKYJIbTYPHYIO
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MOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JJIS ajanTallud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKM3HU B COIMYME, a TaK»XKe sl MPOJOJKEHHs] OOyUYeHHS B
opraHu3anusax NpoPecCUOHATLHOTO 00pa30BaHUsl, B KOTOPBIX XUMHUS SBISICTCS
OJIHOW W3 MPHUOPUTETHBIX [UCHMIUIMH. B mporpaMme mno XuMuM Ha3HaYeHUE
npeaMera «XuMHs» TOJydaeT MOJAPOOHYI0 HHTEPHPETAIMI0 B COOTBETCTBUU C
ocHoBomnoJyararomumu - nonoxkenusimu  ®I'OC COO o B3auM000YCIOBICHHOCTH
1eJeH, coliepKaHus, Pe3yabTaToB OO0y4YeHHs] U TPEeOOBAHUM K YPOBHIO MOJTOTOBKH
BBITYCKHUKOB. CBHUJIETEILCTBOM TOMY SIBJISIFOTCS ~ CJICYIOIIME BBITIOJHSIEMBIC
IporpaMMou Mo XUMUHU (DYHKITHU:

MH(OPMAIIMOHHO-METOINYECKas, peain3alusi KOTOpOoi o0ecreunBaeT MoJiydeHue
IpEACTaBICHUS O IIENAX, COJACPKaHUM, OOIICH cTpaTeruu OOydYeHHs, BOCIIUTAHUS U
pa3BUTHs O0yYaIOMIUXCs CPEJACTBAMHU IIPEAMETA, U3yU4aeMOro B paMKaX KOHKPETHOTO
podus;

OpraHU3aIlMOHHO-TUTAHUPYIOIAs, KOTopas TNpeaycMaTpuBaeT  OIpeAciICHHE:

IIPUHITUIIOB CTPYKTYPUPOBAHUSI U MOCIEA0BATEIBHOCTH U3YUCHUS y4eOHOTO
Marepuaia, KOJTMYeCTBEHHBIX M KAY€CTBEHHBIX €T0 XapaKTEPHUCTHK;

MOJXOJA0B K (POPMHUPOBAHUIO COJEPKATEILHON OCHOBBI KOHTPOJII M OIICHKH
00pa3oBaTeIbHBIX JOCTHKEHUN OOydYarolIuXcs B paMKaxX HWTOTOBOM aTTECTAIllMU B
dbopme eTMHOTO roCyIapCTBEHHOTO YK3aMEHA 10 XUMHH.

[Iporpamma i yriry0nEHHOTO U3YUYCHHS] XUMUH:

yCTaHABJIMBAE€T HWHBApPUAHTHOE IMPEIMETHOE COJAEpkKaHUe, O00s3aTebHOE s
M3YYCHHUs] B paMKax OTACIBHBIX Mpoduiel, NMpeaycMaTpUBAcT pACHpEICICHHE H
CTPYKTYpPHPOBAHHE €r0 IO KJaccaM, OCHOBHBIM COJICpKATEIbHBIM JIMHUSIM/pa3ieiiam
Kypca,

naéT TMPUMEPHOE paclpeiesieHue ydyeOHOro BpeMEHH, PEKOMEHYyeMOro IS
M3yYEHUS OTJACIbHBIX TEM;

npejjaraeT MpUMEpPHYI0 MOCIEA0BATEIHFHOCTh U3YYEHUsI y4eOHOTO MaTepuala C
y4ETOM JIOTUKH MIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBA3CH;
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TaéT METOAMYECKYIO HMHTEPHPETAIUIO 1eJied W 3aJady M3ydeHus MpeaMeTa Ha
yIiyOJIEHHOM YPOBHE C Y4€TOM COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPEIHETO
oOmero  oOpa3oBaHUs,  COAEPKATEIbHOW  XapaKTEPUCTHUKUA  IUIAHUPYEMBIX
pE3yJIbTATOB OCBOEHHUS OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl CPEHEro OOILEro
o0pa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKEe C YUETOM
OCHOBHBIX BUJIOB yue€OHO-TIO3HABATEIBHBIX JACHCTBHUI 00Yy4YarOIIerocs Mo OCBOCHUIO
coJiep KaHMs MpeIMeTa.

[To Bcem mo3unusiM B mporpaMme 1Mo XUMUU MPEeTyCMOTpPEeHa MPEEMCTBEHHOCTD C
oOydyeHHeM XHMHHM Ha YpOBHE OCHOBHOro oOiero ob6paszoBanus. I[Iporpamma mo
XUMHUHU CIIY)KUT OPUEHTHUPOM JIJII COCTABJIICHUS aBTOPCKUX pabouux mporpamm. 3a
npejesiaMu YCTaHOBJIEHHON MPOTPpaMMON MO XMMUM 00s3aTeNbHON (MHBaApUAHTHOM)
COCTaBIIAIOIICH coliepKaHUs y4eOHOro mpeaMera «XUMHUs» OCTaETCs BO3MOKHOCTD
BbIOOpa €ro BapHATHUBHOM COCTABISIONICH, KOTOpas JOJKHA OMNpPENeNsiThCA B
COOTBETCTBHM C HANpaBJICHUEM KOHKPETHOTO TMpodwmist oOydeHus. ABTOpaMH
pabouyux MporpaMM MOKET OBITh MPEMJIOKEH MHOW MOJXOJ K CTPYKTYPHUPOBAHUIO
y4eOHOro MaTepualia U MocjeI0BaTeIbHOCTH €r0 M3Y4YeHUs, CBOE BUJIEHUE MyTEeH U
crtoco6oB (hopMHUPOBaHUS CHCTEMBI MPEIMETHBIX 3HAHHWM, YMEHUM U BUJIOB YUCOHOM
JESTEIBHOCTH, a TAK)KE CUCTEMBI CIIOCOOOB M METOJIMYECKUX MPUEMOB IO PA3BUTHIO
¥ BOCTIUTAHUIO O0YYArOIINXCA.

B cootBetcTBUU ¢ KoHUENTyanbHbIMU NonoxeHus MU OI'OC COO o Ha3zHaueHuu
MpeIMeTOB 0a30BOT0 W yriayOJIEHHOTO YpOBHEHW B cucteMe AuddepeHIIuPOBAHHOTO
oOydeHUss Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsS XHWMHS Ha YpPOBHE
yrayOn€HHOTO W3y4YeHHWs HAmNpaBlieH Ha pealu3aliio MPEEMCTBEHHOCTH C
MOCJICTYIONINM STAroOM TMOJYYSHHUS] XUMUYECKOTO 00pa30BaHUs B paMKaX H3yYCHUS
CHEIUANBHBIX E€CTECTBEHHO-HAYYHBIX W XHMHUYECKUX JUCIUIUIMH B BYy3aX W
OpraHu3alusgaX CpeHEro MpodhecCuOHATBHOTO 00pa3oBanus. B 3TOi CBS3M M3ydeHHE
npeaMera «XUMUS» OpPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacliupeHue |
yIriyOJIeHUE  TEOPEeTUYECKOM W NPaKTUYECKOM MOATOTOBKM  OOydYaroniuxcs,
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BBIOpABIIUX OMNpeAeAEHHbIH Mpoduabr 00ydYeHHs, B TOM YHCIE C MEePCIEKTUBOU
MOCJIEAYIOUIEr0  MOJIYYEHHs]  XMMHYECKOro oOpa3oBaHUsT B  OpraHu3alusax
npodeccuonanpHoro ooOpazoBanusi. B cBere TpeboBanuit DPIOC COO «
IUTAaHUPYEMBIM pe3yJbTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbI
cpenHero oOumiero oOpa3oBaHUs H3yuy€HUE MNpeaMera «XUMUsS» OpPUEHTHUPOBAHO
TaK)K€ Ha pelICHUE 3a/1ad BOCHUTAHUS U COLUMAIBHOTO Pa3BUTHUs OOy4YaIOIIMXCS, HA
dbopmMupoBaHue y HUX OOIIEUHTEIJIEKTYAbHBIX YMEHUN, YMEHUN paIlMOHAIM3AIUN
ydyeOHOro Tpyaa ©  OOOOHIEHHBIX  CMOCOOOB  JICSATEIBHOCTH, HMMEIOIIHNX
MEXTUCIUTUIMHAPHBIN, HaIMPEAMETHBIA XapaKTep.

XuMHUS Ha YpPOBHE YIiyOJEHHOTO M3Y4YEHHUS BKIIOYAeT YriayOJ&HHBIE KYpChl —
«Opranuueckas xumus» 1 «OO01as U HeopraHudeckas xumus». [Ipu omnpenenenuu
NOJIXOJI0B K OTOOpPY M CTPYKTYPHOM OpraHM3allid COJEP)KaHMUsSI 3TUX KYypCOB B
porpamMMe Mo XMMHUHU 3a OCHOBY MpHUHATHI nosioxkeHuss ®I'OC COO o paznuuusix
0a30BOTro M YriIyOJIEHHOTO YPOBHEH H3yUeHHUs peMeTa.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumus» u «OOmas ¥
HEopraHu4ecKkasi XuMHUs» COCTaBISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHUI,
OTHOCSIITUXCSI K 0a30BOMY YpOBHIO HU3YYEHHUS MpeaMeTa. JTa CUCTeMa 3HaHUM
MOJIy4aeT OMpeAeNIEHHOE TEOPETUUYECKOE [OTIONHEHHUE, MO3BOJISIONIEE OCO3HAHHO
OCBOMTBH CYIIECTBEHHO OoJybIMii 00BEM (pakToJOTHMUECKOTO Marepuana. Ha
yrIyONn€HHOM  ypOBHE  M3y4eHHUs  IpeAMeTra  obOecreyeHa  BO3MOXHOCTh
3HAYUTEIBHOTO YBEJIUYCHHS 00hEMA 3HAHUN O XUMHYECKUX JIEMEHTaX U CBOMCTBAxX
WX COCMHEHUN Ha OCHOBE PACIIMPEHUS W yrayOJeHUs MPEACTABICHUA O CTPOCHUH
BEI[ECTBA, XUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSAX TPOTEKAHHS PEaKIu,
paccMaTpPUBAEMBbIX C TOYKH 3pPEHUS XUMHYECKOW KUHETUKH W TEPMOIMHAMUKHU.
N3yuenne mnepuoanveckoro 3akoHa u llepuonuueckoil cuUCTeMbl XHMHUYECKUX
AJIIEMEHTOB 0a3MPYETCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHHMYECKUX MPECTABICHUSIX O
CTPOSHUU aToMa. XUMHYECKas CBSA3h OOBSICHSIETCS C TOYKU 3PCHUS dHEPTCTHUUECKHUX
W3MECHEHUN Tpu e€ o0O0pa3oBaHWM W pa3pylmIeHWH, a TaKKe C TOYKH 3PCHHUS
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MEXaHu3MOB €€ oOpa3oBaHus. M3yueHue TUIOB peakUuil  JOMOJHSAETCA
(opMHUpOBaHUEM MPEJCTABICHUN 00 3IEKTPOXUMHUUYECKUX MPOLIECCaX U AIEKTPOIU3E
pacIuIaBoB U PacTBOPOB BELIECTB. B Kypce opraHn4eckoil XUMHUH IIPU pacCMOTPEHUU
PEaKIIMOHHOM CIIOCOOHOCTH COEAMHEHUM yenseTcs 0coboe BHUMaHKE Bolpocam 00
ANEKTPOHHBIX AP (eKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHH3Max
peakuuii. Ocoboe 3HauYeHHE HMEET TO, YTO Ha COJAEpKaHUE KYpPCOB XUMUU
yriayOia€HHOro YpOBHSI M3YUYEHHS JJIs KJIACCOB ONpeNenaEHHOro npoduis (rIaBHbBIM
0o0pa3oM Ha UX CTPYKTYpPY M XapakTep JOIMOJHEHHH K oOliel cucTteMe MpeIMeTHbIX
3HAHMI) OKa3bIBAlOT BIMSHUE CMEXHbIE MpeAMEThl. Tak, HampuMmep, B COJAEPKaHUU
npeaMeTa ISl KJIacCOB XUMHUKO-(DU3UYECKOro Mmpo@uiisi OOJbIIOe 3HAUCHHE OYyIyT
MUMETh DJIEMEHTHI y4eOHOT0 MaTepuaiia 1o oomeit xumuu. [Ipu uzydenun npeamera B
JAHHOM CJIy4ae akleHT Oy/AeT clejlaH Ha OOIIHOCTh METOJOB MO3HAaHUS, OOIIHOCTh
3aKOHOB M TEOpPHUM B XUMHM M B (U3UKE: aTOMHO-MOJEKYJSpHas Teopus
(MonekynsipHasi Teopus B (PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTUH, 3aKOHBI
TEPMOJANHAMUKH, 3JIEKTPOJIN3a, MPEICTABICHUS O CTPOEHUU BEUIECTB M Apyroe. B
COJIep KaHUM TIpeMeTa JJIA KIACCOB XMMHUKO-OMOJOTHMYECKOro Mpoduiis OOJbIIHiA
yIIeTbHBIN Bec OyleT UMeTh opraHuveckas Xumus. B 3Tom ciiydae mpeaocTaBiseTcs
BO3MOXKHOCTD JUIsl 60s1ee 0OCTOSITENIBHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3aInu
KJIETKH KaK OMOJIOTUYECKON CHUCTEMBI, B COCTAaB KOTOPOM BXOJIAT, K MPUMEPY, TAaKHUE
CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIUMIHUJIbI, OCJKH, YTIeBOAbl, HYKIEUHOBBIC KHCIOTHI
n npyrue. IIpu 3TOM 3HaHUA O COCTaBE W CBOWMCTBAX IMPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKMX BEUIECTB CIYy>)KaT OCHOBOM I M3YYEHMs CYIIHOCTH
npoueccoB (POTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mmane ¢QopmupoBaHHMS ~OCHOB HAay4dHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIeHAayYHBIX METO/OB MO3HAHUS W OMBITA MPAKTUYECKOTO NMPUMEHEHHS HAyYHBIX
3HAHWA W3Yy4YeHUEe TmpeaMera «XHUMHs» Ha YIUIYOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SIX C YYE€OHBIMU TMpEeAMETaMH, BXOMISIIMMU B COCTaB
npeaMeTHbIix oOnacteid  «EcTecTBeHHOHayuHble MOpeaMeThl», «MaTremaTtuka U
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uHopMatuka» u «PycCcKkuii sI3bIK U JIUTEPATYpPar.

[Ipu n3ydyeHun yueOHOro npeameTa « XUMHs» Ha yriyOJEHHOM ypOBHE TakKe, KaK
Ha YpPOBHE OCHOBHOTO M CpeaHero ooOmiero oobpa3oBaHus (Ha 0a30BOM YpOBHE),
3alayedl TEepBOCTENEHHONW 3HAYMMOCTU SIBIsSIeTCsl (OPMHpPOBAHHE OCHOB HAayKu
XUMHHU KaK OOJaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOM IEATEIBHOCTH
YEJI0BEKa U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTYyphl. Pemenue 3Toil 3aqaun Ha
yriayOia€HHOM ypOBHE M3Y4YEHUS MpeaMeTa MpernoiaraeT peaau3aiuio TaKuX HeneH,
KaK:

(opMUpoBaHUE NMPECTABICHUN:

0 MaTepUalbHOM E€JUHCTBE MHUPA, 3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHUU
OPUPOJbI, O MECTE XMMHUU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ BEeAyLIEH PO B
0o0ecreyeHu YCTOMYMBOrO pa3BUTHS 4YEJOBEYECTBA: B PELIEHUU MpodiieM
HKOJIOTHYECKOM, IHEPreTUIECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTHH MEIUIUHBI,
CO37aHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB OJHEPruu, B 0OECIEUECHUH
PaIMOHAILHOTO TIPUPOJIOIONIH30BAHUS, B (POPMUPOBAHUN MHPOBO33PEHUS U OOIIEH
KyJbTYphl YEIOBEKa, a TAKXKE DKOJIOTMYECKH 0O0OCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CpEJIE;

OCBOCHHME CHCTEMbl 3HAHUM, JIEXKAUIMX B OCHOBE XMMMYECKOW COCTaBIIIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa: (YyHIAMEHTAJIbHBIX TMOHSATUH, 3aKOHOB H
TEOPUN XHMMHUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHHM BEIIECTBA HA Pa3HbIX
YPOBHAX  —  aTOMHOM, VOHHO-MOJICKYJISIPHOM, HaJIMOJICKYJISIPHOM, 0
TEPMOJUHAMUYECKAX U KUHETUUYECKUX 3aKOHOMEPHOCTAX IMPOTECKAHHUS XUMHYECKHUX
peakiuii, 0 XMMHYECKOM pPaBHOBECHHU, PACTBOpaX W JUCIEPCHBIX CHUCTeMaxX, 00
00X HaAYYHBIX MPHUHIIMIIAX XUMHUYECKOTO MTPOU3BOJICTBA;

GopmupoBanue y 0OydYalOIIUXCs OCO3HAHHOIO IMOHMMAHUSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HAHMU i1 OOBACHEHUS KIIOYEBBIX HAEH U mpoliemM
COBPEMEHHOW XUMUH, NJI1 OOBSICHEHHS] W MPOTHO3UPOBAHUS SIBICHUM, MMEIOIIUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPAaMOTHOIO pELIEHUs Npo0JIeM, CBSA3aHHBIX C

2023



XUMHUEHN, MPOTHO3UPOBAHMS, aHaauM3a M OLEHKU C T[O3ULUH DKOJIOTHMYECKOU
0€30MacHOCTHU MOCEACTBUI OBITOBOW M MPOU3BOJCTBEHHOM JEATENbHOCTU YEI0BEKA,
CBSA3aHHOW C XUMHUYECKMM IIPOU3BOJICTBOM, MCIOJIB30BAHUEM U IepepadboTKOn
BEIIECTB;

yriayOjaeHue NpeCTaBIeHUH O HayYHbIX METOJaX MO3HAHUS, HEOOXOIUMBIX IS
OpUOOpETeHUsT YMEHUW OpUEHTHUPOBAThCA B MHUpPE BEIIECTB U OOBSCHEHHUS
XUMHUYECKUX SBJIECHUM, UMEIOIINX MECTO B MPUPOAE, B MPAKTUUECKON AEATEIBHOCTU

151 HOBC@IIHCBHOﬁ KHU3HU.

HEJA U 3AJJAYHU YYEBHOI'O TIPEIMETA «XUMMUS»

B mpaktuke mnpenomaBaHus XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs TaKk M Ha ypOBHE CpeIHEro oOimiero oOpa3oBaHUs, NMPHU OMPEACIICHUU
COJIEPKATEIIbHOW XapaKTEPUCTUKU LEJIed U3Y4YeHUs1 MNpeIMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPATUIIMOHHO TMpU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKh Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAaKTHYECKOM
NEATEIbHOCTU YEJIOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJAMYECKOM TOYKM 3PEHUS TAKOW IIOAXOJ K OINPEACICHUIO MEJIed H3YYCHUS
IpeMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

['maBHpIMU UENIMH HM3y4YEHHUS TpeameTa «XUMHUsS» Ha YPOBHE CPEIHETO
oO1mrero oopazoBanust Ha 6a30BOM YPOBHE SIBIISFOTCSI:

dbopMupOoBaHME  CHUCTEMBI  XHMUYECKUX  3HAHUM  Kak BAKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, B OCHOBE KOTOPOM JIEKAT
KITIOUEBbIE MOHATHUS, (PyHIaMEHTaNbHBIC 3aKOHBI M TEOPUU XUMUHU, OCBOCHHE S3bIKA
HayKH, YCBOGHHME U  [OHMMaHUWE  CYIIHOCTH  JIOCTYNHBIX  0000IIEeHUN
MHPOBO33PEHUYECKOTO XAPAKTEPA, O3HAKOMIJIEHHE C MCTOPUEHM HX Pa3BUTUA U
CTaHOBIICHUS,

dbopMupoBaHUE M pa3BUTHE MPEJCTABICHUN O HAay4YHBIX METOAAX IMO3HAHUS

BEILIECTB U XMUMHUYECKHX PEaKlUil, HEOOXOIUMBIX IJii MPUOOpPETEHUsS] YMEHUI
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OPUEHTHUPOBATHCSI B MHPE BEIIECTB U XMUMHUYECKUX SIBICHUN, UMEIOMIMX MECTO B
[IpUPOAE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

pa3BUTHE YMEHUI M CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAONIOCHUEM H
OOBSICHEHHEM XHMUYECKOTO SKCIIEPHUMEHTa, COONIOJIEHHEM TMpaBuiI Oe30MacHOTO
oOpallieHusl ¢ BeleCTBaMH.

ConmepkarenbHasi XapaKTepUCTHKa IeJed W 3ajad HM3y4YeHHs MpeaMeTa B
nporpaMMe M0 XUMHHU YTOYHEHa W CKOPPEKTUPOBaHA B COOTBETCTBHHM C HOBBIMH
NPUOPUTETAMH B CUCTEME CpeHero o01ero oopazoBanus. CeroaHs B IpernojaBaHuH
XUMUAHU B OOJBIICH CTENEHW OTAAETCS MPEANOYTEHHUE MPAKTHUECKON KOMITOHEHTE
colep)KaHusi  OOydeHHUs, OpPHUCHTHPOBAaHHOW HA  TOJTOTOBKY  BBITYCKHHKA
OI0IIE00PA30BATEILHOW ~ OpraHu3alliy, BIIAJCIONIEr0 HE Ha0OpOM 3HaHMH, a
(YHKIIMOHAIBPHON TPaMOTHOCTBIO, TO €CTh CHOCOOaMH W YMEHHUSMHU aKTHBHOTO
NOJIyYeHUs 3HAHUW U TPUMEHEHHUS UX B PEATbHON IKHU3HU JUIsl PEIICHUS
NpAaKTUYECKUX 3amad. B 3Toil cBsA3M mNpu u3ydyeHUU mpeameTa «XUMHUs»
JOMHUHHPYIOIIEE 3HaUYeHUE TPUOOPETAIOT TaKKe LENH U 3a/1a4H, KakK:

aganTamnus OOydyarolUXCs K YCIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopmMupoBaHue UHTEJUIEKTYaJIbHO pPa3BUTONW  JIMYHOCTH, TOTOBO K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUSX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dopmMupoBaHue |y 0O0yd4aromMXCS ~ KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), HUMEIOIMIMX YHHMBEpCaJIbHOE 3HAUYEHUE IS pa3IUYHbIX BHJOB
JESTENBHOCTU: peIIeHusl MpoOiieM, MOWCKa, aHaiu3a W 00paboTku WH)OpMmaiuwy,
HEOOXOANMBIX ISl MPUOOPETEHUS OMbITA ACSITEIBHOCTH, KOTOPas 3aHUMAET BaXKHOE
MECTO B TO3HAaHWU XUMHUHU, a TaKXkKe Ui OICHKHM C TO3MIMH HKOJIOTHYECKOI
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB HA OPraHU3M

YeJI0BCKa U MPUPOAHYIO Cpeay;
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pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTEIICKTYyalbHBIX M TBOPYECKHX
crocoOHOCTE 00YyYaroIMXcs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh HOBbBIE
3HaHUS TI0 XMMHUU B COOTBETCTBHU C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIB30BaTh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTHHU JIs TOWCKAa W aHanu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpPMAIINKA XUMHYECKOTO CONIePIKAHNUS;

dopMupoBaHUE U Pa3BUTHE Y OOYUYAIOUIUXCS aCCOIMATHBHOTO U JIOTHUECKOTO
MBIIIUICHHUS, HAOJIOIaTEIbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOAMMBI, B YacCTHOCTH, NpPH TUIAHUPOBAHWU U TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE y  OOydYammuxcs yOeKIEHHOCTH B  T'yMaHHUCTHYECKOU
HANpPaBJICHHOCTH XWMHUHU, €€ BAXHOW pOIM B PEUICHUH TJIOOAIBHBIX MpoOJIeM
paIMOHABHOTO TMPHUPOAOIOIB30BaHUs, MOMOMHEHHSI YHEPIeTHUECKUX PECYPCOB U
COXpaHEHHs MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepeKHOTro
OTHOUICHHS K TMPHUPOJE M CBOEMY 3J0POBBIO, a TakXKe INPHOOPETeHUs OIbITa
UCIIOJIb30BAHMSI TIOJIYYEHHBIX 3HAHUW JJIs TPUHATHS TPAMOTHBIX pPEIICHWH B
CUTYallUsIX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSMHU.

IIpu uzyuenuu yuebrnoeo npeomema «Xumusy Ha yenyOnéHHOM YPOGHe makice,
KAK HA YPOBHe OCHOBHO20 U CpedHe20 0bujeco obpazosanus (Ha 0A3080M YposHe),
3a0auell NepeOCMENneHHOU 3HAYUMOCMU ABIAEMCA (QOPMUPOBAHUE OCHO8 HAVKU
XUMUU KAK 001ACU COBPEMEHHO20 eCNeCmBO3HANUS, NPAKMUYECKOU 0esmeabHOCU
yenogeKka u 00HO20 U3 KOMNOHEHMO8 MUPOBOT KYIbMYpbl.

Pewenue osmoii 3a0auu Ha yenybnéwHom Ypo8He u3yueHus npeomemda
npeonoaazaem pearusayuro makux yenetl, Kax:

Gopmuposanue npedcmasienull.

0 MamepuarbHOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U HO3HABAEMOCMU
AGNEHUN NPUPOObI, 0 Mecme XUMUU 8 CUcmeme eCmeCcmeeHHbIX HAYK U eé edyuell
poau 8 obecneyeHuu YCMOUUU8020 pA36UMUs Yelo8eyecmed. 6 peuleHuu npooiem
IKONIO2UHECKOU, IHepeemUu4eckol U nuuegol Oe30nacHoCmu, 6 pazeumuu MeOuyuHbl,
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CO30aHUU HOBbIX MAMEPUANO8, HOBbIX UCMOYHUKOE JHepeuu, 6 obecneyeHuu
PAYUOHATIBHO20 NPUPOOONONILI0BAHUS, 8 (DOPMUPOBAHUU MUPOBO33PEHUs U 00well
KYbMYypbl Yel08eKd, a MaKice IKOJI02U4ecKu 000CHOBAHHO20 OMHOUEHUS K CEOEMY
300p08b10 U NPUPOOHOU cpeode;

0CB0€eHUe CUCmeMbl 3HAHUL, JIeHCAujux 8 OCHO8e XUMUUECKOU COCmAasisaiouell
ecmecmeeHHO-HAYYHOU KAPMUHbl MUpa: (QYHOAMeHMAlbHbIX HOHAMUL, 3AKOHO8 U
meoputl XUMUuy, COBPEMEHHbIX NPeOCmAasieHull 0 CMpOeHUU 8euwecmaed Ha pPA3HbIX
VPOBHSX — AMOMHOM, UOHHO-MOJIEKYIAPHOM, HAOMOJIeK)ISIPHOM, )
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuti, 0 XUMUYEeCKOM pAasHO8ecUu, pacmeopax u OUCHEPCHbIX cucmemax, 00
0OWUX HAYUHBIX NPUHYUNAX XUMUYLECKO20 NPOU3BOOCMEA;

Gopmuposanue y 00yuaOWUXcs 0CO3HAHHO20 NOHUMAHUS 80CMpPeb08aAHHOCMU
CUCMEMHbIX XUMUYECKUX 3HAHUU Ol 0OBACHEHUs KIo4egvblX uoei u npooiem
COBPEMEHHOU Xumuu, Ol OOBACHEHUs U NPOSHO3UPOBAHUS SAGNEeHUl, UMEIOUUX
eCmeCcmeeHHO-HAYUHYI0 NpUpooy, 2pAMOMHO20 peuieHUus NpooOaeM, CEA3AHHBIX C
Xumuetl, NPOSHO3UPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOIOSUYECKOL
bezonacHocmu  nNOCIeOCmeuti  ObIMoBOU U  NPOU3BOOCBEHHOU  OesiMeIbHOCMU
YenogeKa, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkou eeuecms,

yenybaeHue npeocmasieHull 0 Hay4Hblx Memooax nO3HAaHUs, HeoOX0OUMBbIX OJis
npuobpemeHus. YMeHUll OPUEHMUPOBAMbCSA 6 Mupe 6eujecms U O0ObACHEeHUS
XUMUYECKUX A8NeHUl, UMEIOWUX MeCmo 8 Npupooe, 8 NPAKMuUYeckol OesamebHOCmu
U NOBCEOHEBHOU HCU3HU.

B nnane peanuzayuu nepsoouepeoHvix GOCNUMAMENbHBIX U PA36USAIOUUX
QyHKYUll YenocmHoOU cucmemsbl CpeoHe20 o0bujeco 00paz0eaHus npu U3yyeHuu
npeomema « Xumusy Ha yenyoaéHHOM YpO8He 0CcOOVI0 aKMyalbHOCMb NPUOOpemarom

maxkue yejiau u 3610611!“, Kak.
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gocnumatue y0exrcOEHHOCmU 8 NO3HABAEMOCU SGNIeHULL NPUPOObL, YBANCEHUS
K npoyeccy meopuecmsd 6 001acmu meopemuyeckux U NPUKIaoHblX UCCIe008aAHULL 8
Xumuu, @GOpMUposanue MuUpo80O33peHUs, COOMBEMCMBYIOUec0  COBPEMEHHOM)
VPOBHIO paA38UmMus HAyKu,

pazeumue Momusayuu K OOY4eHUuro U HNO3HAHUI, CHOCOOHOCmeU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8€ YCBOEHUS 00Weueslo8eyecKux
yeHHocmel,

pazeumue NO3HABAMENbHLIX UHMEPecos, UHMENIIeKMYAIbHbIX U MEOPUECKUX
cnocobrHocmell 00y4arOWuxcs, opmuposarue y HUX CO3HAMENbHO20 OMHOULeHUS K
CamMoooOpaz08anu0 U HeNnpepbvliBHOMY 00pPA308aHUI0 KAK  VCIOBUID  VCNEeUHOU
npogheccUoOHAnvbHOl U 0O0WEeCMBEeHHOU  O0essmelbHOCMU, OMBemcmeeHH020
OMHOUWEHUSL K C80EMY 300P08bI0 U NOMPEOHOCMU 8 300P0BOM 00pA3e HCU3HU,

Gdopmuposanue ymMeHull U HABLIKO8 PAZYMHO20 NPUPOOONOJIb308AHUS, PA38UMUE
9KONI02UYeCKOU  KYIbmypul,  npuodpemeHue  onvlma  00OUECMBEHHO-NOJIe3HOU
IKOJI02UYECKOLL OesimeslbHOCHIL.

Hemu w 3amaunm wusydeHus npeamera «XUMHUS» MOJYUYWIH TOAPOOHYIO
METOAMYECKYI0 MHTEPIIPETAINIO B pa3feie nporpamMmbl «IlmaHupyemMbie pe3yiibTaThl
OCBOCHUS TIpeaMeTay, Onaromaps dyeMy obOecriedeHo 4YETKOe IMPEACTaBICHHUE O TOM,
KaKue 3HAHUS W YMEHHUS UMEIOT NMPSIMOE OTHOIIEHHWE K peaau3allid KOHKPETHOMU

OCIm.

MECTO YYEBHOTI'O IPEJIMETA «XUMMWUS» B YYHEBHOM IIVIAHE

B cucreme cpemnero obmiero oOpa3zoBaHusl «XHMHsS», u3ydyaeMas Ha 0a30BOM
YpOBHE, TpH3HAHA OOS3aTEIbHBIM YyYEOHBIM MPEAMETOM, BXOMISIIMM B COCTaB
npenmetHorr  obmactu  «EcrectBenHble  Haykm».  OOmee  YHCIO — YacoB,
peKOMEHIOBaHHBIX i u3ydeHus: xumun — 70 gacoB: B 10 kmacce — 35 gacos (1 gac
B Heemo), B 11 kmacce — 35 yacos (1 yac B Hezeo).

VYueOHsbiil npenmer «Xumus» yriayOoJEHHOTO YPOBHSI M3YYEHHUS BXOAUT B COCTaB
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npeaMeTHon obnactu «EctecTBeHHBIE Hayku». Ero wusydeHue mnpemycMOTPEHO
B KJaccaX €CTECTBEHHOHAYyYHOTO MpoQuis, HanpUMep XUMHUYECKUX, XHUMHKO-
OMOJOTMYECKUX U MEAMIMHCKUX. B 3TUX Kjaccax H3y4yeHUEe [IaHHOTO MpeaMera
MIPETYCMOTPEHO B 00BbEME yueOHOM Harpy3ku He MeHee 3 4 B Henento. O01iee 4ucio
4acoB, PEKOMEH/JIOBAHHBIX JUIsl M3Y4YEHUS XUMUM Ha yriayonénHom yposhe, — 210
gacoB: B 10 kiacce — 105 gaca (3 gaca B Heaemo), B 11 kimacce — 105 yaca (3 gaca B
HEJICITIO).

[Ipu ¢popmupoBaHum 00pa3oBaTEeNbHON OpraHu3alnueld MyJIbTUIPOPUIBHOTO
yueOHoro mana a1 10 u 11 kinaccoB ycraHaBnuBaeTcst yueOHasi Harpy3ka o npeaMeTy
«Xumus» s 6a30Boro ypoBHs B oObeme 1 wac B Henmento (35 u B roxm), a g
yriay0aEHHOTO YPOBHA CeAyIoIUM 00pa3oM: | yac B HEJeNo 3a CYeT 00s13aTebHON
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha nonojsHUTENbHBIE YUYeOHbIE
npenmMeThbl. TakuM 0O6pa3om, st 00ydaronuxcs, BRIOpaBIIUX YrIyOJIEHHOE U3yUeHNe
XUMUHU, yueOHasi Harpy3ka ycTaHaBiIuBaeTcsl Taikke 3 daca B Hexemto (105 u B roxm),
3TO TPABOMEPHO, €CIM MaKCUMalibHas Yy4yeOHasi Harpy3ka He MpPEeBbIIIaeT
MaKCHMAJIbHO JIOMYCTUMYIO YU4eOHYIO Harpy3Ky B HEJEINIO.

B TemaTndeckoMm IMIaHUPOBAHUM yKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
pEKOMEHIyeTCs I peajlu3alldd aBTOPCKUX TMOJAXOJOB IO HCIOJIB30BAHUIO

pa3HooOpa3HBIX (OPM OpraHU3aIMK YIeOHOTO MpoIlecca.

INJIAHUPYEMBIE PE3VJIBTATbI OCBOEHUS YYEBHOI'O ITPEJMETA
«XHUMMUS»

®I'OC ycranaBnmuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUS O0Yy4YarOIIUMUCS
nporpaMM CpeJHero oO0mero oOpa3oBaHHs (JTUYHOCTHBIM, METalPEIMETHBIM H
npeamMetHbiM). [lonydyeHne Xxumuueckoro oOpa3oBaHUs 0Oa3HpyeTCss Ha OCHOBHBIX
TUIAKTHYECKUX MPUHIUIIAX 00ydeHHs (HAy4HOCTU, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYTHOCTH, CBSI3U TEOPUM C TMPAKTUKOM, HATJSAHOCTA U Jp.), HA NPUMEHEHUU

COBPCMCHHBIX O6paSOBaTeJ'IBHBIX TEXHOJOTHH C Y4€TOM MCXAaHHU3MOB OOCTHIKCHHA
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BCEX IUIAHMPYEMBIX  pe3yJbTaTOB OCBOECHHMS  OCHOBHOM  0Opa3oBaTelbHOM
nporpammbl. HaydHo-MeToAMYeCKOW OCHOBOM g pa3pabOTKU IJIAHUPYEMBIX
pe3yJabTaTOB OCBOEHHUS IPOrpaMM CpedHero ooOuiero oOpa3oBaHMs —SBISETCS

CHCTGMHO-I{GHTGHBHOCTHBIﬁ moaxond.

JIMUYHOCTHBIE PE3YJIbTATHI

B cooTBeTCTBMM C CHCTEMHO-ACATENBHOCTHBIM IOAXOJIOM B  CTPYKTYpE
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS TMpeAaMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oO1rero o0pa3oBaHus BbIJIEICHBI CAEAYIONINE COCTABISIOLIHUE:

OCO3HAHHWE OOYYAIOIIMMHUCA POCCHUUCKOM  TIpakAaHCKOW  UIACHTUYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTU U CAMOOIIPENICIICHUIO;

HaJIM4re MOTUBAIIMH K 00YYCHUIO;
[IEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHHM JIMYHOCTH HA OCHOBE

KJTIOYEBBIX [IEHHOCTEN M UCTOPUYECKUX TpaJulinii 6a30BOM HAYKU XUMHH;
TOTOBHOCTh U CIHOCOOHOCTh OOYyYalolIUMXCsl PYKOBOJACTBOBATHCS B  CBOEH

NEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, NPUCYLIUMH LEJIOCTHOU

CUCTEME XUMHUUYECKOT0 00pa30oBaHUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTHUECKOU KYJIBTYpPhl U CIIOCOOHOCTH CTABUTH IEIH H

CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4yHOCTHBIE PE3YIABTATHI OCBOCHUS NPEAMETA «XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW U BOCTHHTATENbHON JHeATenbHOCTH Opranm3anud B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LEHHOCTIMU U
UjieaaMu pOCCUHUCKOTO IPaskIaHCKOTO OOIIECTBA, TPUHITHIMU B OOIIECTBE HOPMaAMHU
W TpaBWIaM{d TIOBEICHHs, CIIOCOOCTBYIONIMMH TIpOIleccaM  CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUSI TUYHOCTH 00 y4arOLIUXCSl.

JIn4yHOCTHBIE ~ PE3YJABTATBI  OCBOCHUSA  MpeaMeTa  «XUMHS»  OTPaXaroT
c(hOpMUPOBAHHOCTh OMbBITA TMO3HABATENBHOW M MPAKTUYECKOW JAESATEIbHOCTU

o6yan01uch;1 10 p€alu3alv IIPHUHATBIX B O6H.[€CTB€ HCHHOCTeﬁ, B TOM 4YHCJIC B
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qacCTHu:

1. I'pamaaHCKOr0 BOCIUTAHUA:

OCO3HAHMSI OOYyYalOUIMMHUCS CBOMX KOHCTHUTYLUHMOHHBIX TMpaB M 0Os3aHHOCTEM,
YBa)KEHHS K 3aKOHY U IIPABOMIOPSIKY;

MIPEAICTABIICHUS O COIMAIBHBIX HOPMAaxX M MpPaBUIIaAX MEXKIMYHOCTHBIX OTHOILLEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEIbHOCTH MPH CO3JaHUU Y4YeOHBIX
OPOEKTOB, pEUIEHUU Y4YeOHBIX U [O3HABaTENbHBIX 3a/ay, BbHIIOJHEHUHU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATH MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHThI

APYTUX NIPU aHAJIN3C PA3JIMIHBIX BUI0OB yqe6H0ﬁ ACATCIIBHOCTH,

2. [IaTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HaYYHOMY HACJIEAUIO OTEYECTBEHHOMU
XUMUH;

yBa)KEHHS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XUMHM, OCO3HAHUS TOrO, YTO JOCTHXKEHUS HAyKH €CTh PEe3yJIbTaT IJIUTEIIbHBIX
HAOJIIOICHU, KPOTOTIMBBIX HKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO Tpy/a
YYEHBIX U IPAKTUKOB;

MHTEpECca Y IO3HABATEIbHBIX MOTUBOB B IOJIYYEHUM U NOCIEAYIOLIEM aHaau3e

uH(OPMAITH O TIEPEIOBHIX TOCTIKEHUSIX COBPEMEHHOM OTEYECTBEHHOW XUMUMU;

3. /IlyXOBHO-HPaBCTBEHHOT'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOI0 MOBEICHUS,

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHWYECKUMH SIBJICHUSMH, U
MPUHUMAaTh OCO3HAHHBIC PELICHHS, OPUECHTUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE M MOCTYNKHA CBOMX TOBAPHUILEH C MO3UIUN

HPAaBCTBCHHBIX U IIPABOBBIX HOPM U OCO-3HAHHUC HOCJ'IGI[CTBI/II‘/'I 9THUX IIOCTYIIKOB;
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4. ®opMUPOBAHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTE 370pOoBOro U Oe3omacHoro oOpasa »KU3HHM;, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY M TCUXHUECKOMY
3JI0POBBIO;

coOJIr0IeHUS TTpaBIl 0€30MaCHOTO OOpaIleHHs ¢ BEIIeCTBAMU B OBITY, MOBCEIHEBHOM
’KU3HU U B TPYJOBOH EATEIHHOCTH;

MOHMMAHUSl [EHHOCTH MPaBWJI HMHIWBUIYaTbHOTO M KOJUIGKTHBHOTO 0€30MacHOro
MIOBEJICHUSI B CUTYallUAX, YI'POXKAIOIIMX 3OPOBBI0 U KU3HU JIO/ICH; OCO3HAHWS
MOCTICICTBUA ¥ HENpPUATHS BPEIHBIX TMPUBBIUCK (YMOTPEOICHUS aTKOTOJIA,

HapKOTUKOB, KYPEHUS);

5. TpynoBoro BocnuTanmsi:

KOMMYHUKAaTUBHOW KOMIICTEHTHOCTH B Y4YCOHO-UCCIICIOBATEIBCKON JICITEILHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPYECKOW U APYTUX BUAAX JCITECIHHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4acTHE B PEIICHUU MPAKTUUYCCKUX 3a/a4 COIUATBHOM
HaNpaBJICHHOCTH (B paMKax CBOEro Kilacca, IIKOJbI);

MHTEpeca K MPAKTUICCKOMY M3YYCHHUIO TPO(eCcCHil pa3iMyHOro pojaa, B TOM YHUCIIEC
Ha OCHOBE NMPUMEHECHHS MPEAMETHBIX 3HAHUN 110 XHMHH;

YBOKEHUS K TPYAY, JIIOISAM TPyAa U pe3yIbTaTaM TPYAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAJIBHOH TpaeKTopuu oOpa3oBaHUS,
Oynymiel nmpodeccuu U peaau3anud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C yYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XWMHUHU, WHTEPECOB M TMOTPEOHOCTEM

00111eCTBa;

6. IK0JOrnN4ecKoro BOCIMTAHUSA:

9KOJIOTN4Y€CKH uenecoo6pa3H0r0 OTHOIICHUA K IHIPHUPOAC, KAaK HCTOYHHUKY
CymcCTBOBAHM: JXKM3HU HA 3€MJIC;

IIOHUMMAaHHA T7100aJIBHOTO XapakTepa 9KOJIOTHYCCKUX HpO6J’IGM, BIIMAHUA

AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOHON U COLIMATBHOM Cpeibl;

2023



OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHKEHUNM XUMHUHU I pEeUIeHUs
BOIIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HEIPUATUS JEUCTBUM, IPUHOCALIMX BpEX OKPYXKAIOLIEH NIPUPOIHOMN
cpele, yMEHHs MPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKHE MOCIIEACTBUS
MIPEANPUHUMAEMBIX IEHUCTBUM U NPEIOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOIO DKOJOIMYECKOTO MBIIUICHHUS, DKOJIOIMYECKOU KYJIbTYpHI, OIbITa
NEATENIbHOCTH IKOJOIMYECKON HAIIPABJICHHOCTH, YMEHUS PYKOBOACTBOBATHCSI UMHU
B MO3HABATEJIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTHUKE, CIIOCOOHOCTH U

YMCHUA aKTUBHO IIPOTUBOCTOATH UICOJIOTUH XeM0(1)06I/II/I;

/. IleHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKY;

NOHUMAaHMS CHEeNU(UKUA XUMHUU KaK HAayKd, OCO3HaHUs e€ ponu B (HOpMUPOBAHUU
PaAIMOHAILHOTO HAYYHOTO MBIIUICHUSI, CO3/IJaHUU IIEJIOCTHOTO TMPEACTaBICHUS 00
OKpYKalolleM MHpE KaK O €IUHCTBE MPUPOJIbI M YEJIOBEKa, B IO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M pEeHIeHUH MpoOJeM COXpaHEHHUsS MPUPOIHOTO
paBHOBECHS;

yOexXIEHHOCTH B 0COOON 3HAYMMOCTH XUMHHU JIJIsi COBPEMEHHOW ITUBUIIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIMPaBICHHOCTH M BaXXKHOM POJM B CO3JaHUU HOBOH 0a3bl
MaTepHAIbHON KYJIbTYPbI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUNBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBhIPHEBOM, DSHEPrETUYECKOM, MHUIIEBOM H 3KOJOTHUYECKOU
0e30macHOCTH, B Pa3BUTUN MEIUIIMHBI, 00€CTIEUeHNN YCIOBHM YCIIEIIHOTO TPyAa
1 DKOJIOTHYECKN KOM(MOPTHON KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: ITOHUMAaHMS CYIIHOCTM METOJOB ITO3HAHMS,
MCITIOJIb3yEeMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCTOIh30BaTh MOTydaeMbIe
3HaHUS JUISl aHajdu3a W OOBSCHEHWS SBIECHUW OKpYXKalolIero Mupa |

MMPOUCXOAAIINX B HEM H3M€HCHHI>1; YMCHUA OCIaTh 00OCHOBAaHHBIC 3aKJIIOUYCHHS Ha
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OCHOBE HAydHBIX (DaKTOB W MMEIONIUXCS JaHHBIX C MEIbI0 TMOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIB30BaTh XWMHYCCKHE 3HAHUS IS PEIICHUS
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYaIHSIX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATEIBCKON NeATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHMH 1O XUMHH B COOTBETCTBUHU C )KM3HEHHBIMU
NOTPEeOHOCTAMU;

MHTEpEca K OCOOEHHOCTAM Tpylda B pasIu4HbIX cdepax NpodecCHOHATBHON

JACATCIIBHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pPe3yiabTaThl OCBOCHHS Y4ueOHOTO mipeaMmeTa «XUMHUS» Ha
YPOBHE CpeHEero oO0Iero oopa3oBaHUs BKJIOYAIOT: 3HAYUMBIE TSI (POPMHUPOBAHMS
MHUPOBO33PECHUS oOydJaromuxcs MEXIUCIUTUIMHAPHBIC (MeXTpeIMETHBIE)
oOllleHayYHbIE TIOHSATHSI, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOM KapTHHBI MUpa U
crie-1u(pUKy METOJ0B MO3HAHUS, UCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPrus, SBJCHUE, IMPOIECC, CHCTeMa, HAay4YHBIM (AKT, MPHUHIIHUII,
TUII0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJOBaHHUe,  HaOJIOJICHHE,
U3MEpPEHHe, OKCIEPUMEHT © Jp.); yHHBEpCAJIbHbIE y4eOHbIE  JCHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHKAaTUBHBIE,  PETYJISITUBHBIE), o0ecrneunBaroIIne
dbopMupoBanue (YHKIHMOHATBFHON TPAMOTHOCTH ¥ COIMAJIBHONH KOMIIETCHIIMH
0o0ydJaromuxcs;  CIOCOOHOCTh  OOYyYalIMMXCS  MCIOJB30BaTh  OCBOCHHEBIC
MEXIUCIMIUIMHAPHbIC, MHPOBO33PEHUYECKUE 3HAHUSI W YHUBEpCaJbHbIE Y4eOHbIE
JIEVCTBUS B ITIO3HABATEILHOW M COLIMATIbHOM MPAKTUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXalOT  OBJIAJICHUE  YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATCIHHBIMU, KOMMYHHUKATHUBHBIMHU M PETYJISTUBHBIMH JICHCTBUSMH.

Ognaoenue YHUGEPCAibHbIMU ylleﬁliblMu NO3HABAMEJIbHBIMU 0CUCMBUAMU:
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1. Ba30BbIMH JIOTHYECKHUMH IeHCTBUSIMMU:

CaMOCTOSITEILHO (POPMYJUPOBATh U aAKTYalM3UPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENEIIATh LUEIHU NEATENbHOCTH, 3a/1aBasi NapaMETPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI AESITEIBHOCTU C ITOCTABIICHHBIMU LIESAMU;

YCIOJIb30BaTh MPU OCBOCHUMU 3HAHWUN MPUEMBI JJOTUYECKOTO MBIIIEHUS — BBIICIATH
XapaKTEepHbIE TMPU3HAKKM TOHATUA M  YCTAHABIMBATh MX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS JJIsI OOBSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMPATh OCHOBAaHMS U KPUTEPUHU VISl KiIacCU(HUKAIMM BEIIECTB W XUMHYECKUX
peaKkiuu;

YCTAHABJIMBATh IPUYNHHO-CJICICTBEHHBIEC CBSI3U MEXKY NU3YUYAEMbIMU SIBIICHUAMU;

CTPOUTH JIOTUUECKUE PACCYXKJECHUS (MHIYKTUBHBIC, NEIYKTHUBHBIC, IO aHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSX,
(dbopMyITUPOBATH BBIBOJBI U 3aKIIOUCHHS;

IPUMEHATh B MPOLECCE IMO3HAHUS HCIOJIb3yEMbIE B XHMHUH CHMBOJIMYECKHE
(3HaKoBBIC) MOEIH, MPEoOpPa3OBLIBATH MOJCIBHBIC  IPEACTABICHHUS —
XUMUYECKHH 3HAK (CHMBOJI) »JJEMEHTa, XuUMHUYecKas ¢opmysa, ypaBHEHHE
XUMUYECKOW peakuuu — TPH PEHICHWH Y4YeOHBIX II03HABATEIBHBIX U
MPAKTUUYECKUX 3a7a4, IMPUMEHATh HA3BAHHBIE MOJCIIBHBIE MPEACTABICHUSA IJIs
BBISIBJICHUSI XApPAKTEPHBIX IMIPU3HAKOB H3YYAEMbIX BEIIECTB U XHUMHUUYECKUX

pEeaKLHnii;

2. ba3oBbIMH HcCI€10BATEILCKUMH IeHCTBUSAMMU:

BJIAJIETh OCHOBAMHM METOJ0B HAYYHOIO MO3HAHMS BEIIECTB U XUMHUUYECKUX PEAKIIUN;

dbopMyTupoBaTh LEIW W 3aJadyd HMCCICAOBAHUS, HCIIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEILHO  C(OPMYJIIMPOBAHHBIE BOMPOCH B  KA4eCTBE HWHCTPYMCHTA

MO3HAHUSI U OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
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BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMHM CAaMOCTOATEIBHOIO IUIAHUPOBAHUS W MPOBEACHUA YUYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHHUS HaONIOAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yJbTar, (GOpMyIHpOBaTh 0000IIEHUS U
BBIBOJIBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MPOETaHHON padoTe;

npuoOpeTaTh OMBIT YUCHHUYECKONW HCCIE0BATEILCKOM M MPOEKTHOW NESITEIHHOCTH,
MPOSIBJISATh CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIbHOMY TOMCKY METOJIOB

PEIICHUS IMPAKTUUCCKUX 3a/1al, IPUMCHCHUIO PA3JIMYHBbIX MCTOJO0B ITO3HAHMUSA ;

3. PaboToii ¢ nundgopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWHGOpMANWK (HAyYHO-TIOMYJISIPHAS
JUTEpaTypa XUMHUYECKOTO COJICpXKaHHUsS, CIPABOYHBIC IOCOOMS, PECypCHI
WuTepHera), aHanu3upoBaTh MHPOPMALMIO PA3IUYHBIX BUIOB U  (HopMm
IpeICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHATHh Pa3IUYHBIC METOJIbI MPHU MOUCKE U 0TOOpE
uHopManuK, HEOOXOAMMOM ISl BBITIOJIHEHHUS YYCOHBIX 3a7ad OMpeesIEHHOTO
TUTIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BAHUS UH(OPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMANBHYIO (opMy mpeAcTaBiaeHUS HHGOOPMAIIH
(cxembl, rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U T. 11.);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4eCTBE CPENICTBA MpH paboTe C XUMHUYECKOU
uH(popMaIMeil: MPUMEHATh MEXIpeIMeTHbIe ((PU3ndecKkne M MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

MCITIOJIB30BaTh ¥ MPe0OpPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATJISTHOCTH.

Osnaoenue YHUGEPCAIbHbBIMU KOMMYHUKAMUGCHBIMU oelicmeusamu;

2023



3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYKIAa€MOW TeMbl B XOJA€ Juajora W/wiu
JMCKYCCUM,  BBICKa3blBaTh  ujeH, (GOPMYIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEIJIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTALlMEW  PE3yJbTaTOB  IIO3HABATEIILHOW  JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BBINOJIHEHUHU
XUMHUYECKOTO JIKCIEPUMEHTA, MPaKTUUECKON paboThl MO MCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peaiM3alui yueOHOro MPoeKTa U (POpMyIHUpPOBATH BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS MO3ULHAU B
X0/1e 00CYKJIeHUs] 1 OOMEHA MHEHUSIMHU.

Osnaoenue ynugepcanbHolMu pe2yaamueHbIMU OCUCMEUAMU:

CaMOCTOSITEIbHO  IUIAHUPOBAaTh M OCYIIECTBISITH  CBOX  [O3HABATEJIbHYIO
JNEATENIbHOCTh, ONpeaeiss €€ Leau M 3a4add, KOHTPOJIMPOBAaTh U II0 MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpeJiaraéMblii  alroput™M ACHCTBUN Tpu
BBIMIOJTHEHUN YYeOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOolee
3¢ dexTuBHBIN croco0 MX pemeHuss ¢ y4ETOM TMOJIydeHHs HOBBIX 3HAHUNA O
BEILIECTBAX U XUMUYECKUX PEAKLUIX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIBHOCTH Ha OCHOBE CaMOaHaln3a |

CaMOOIIEHKH.

INPEAMETHBIE PE3YJIbTATBI

[TpenqMeTHBIC pe3ynbTaThl OCBOCHHS MPOTPaMMBbI CPEIHErO OOIIero oOpa3oBaHHUS
[0 XMMHH Ha 0a30BOM YPOBHE OPHUEHTHPOBaHBI Ha 00eCIeYCHHE MPEUMYIIESCTBEHHO
o0mreo0pazoBaTeIbHOM W OOIIEKYJbTYPHOW MOATOTOBKM oOydarommxca. OHu
BKJTIOYAIOT: CrieU(UIeCKUue Ui y4eOHOTO MpeaMera «XUMHS» HayJIHbIC 3HAHHS,
YMEHHS M CIOCOOBI JIEHCTBUI 1O OCBOCHUWIO, MHTEPIIPETAIIMH U MPEOOpPa30BaHUIO
3HAaHWH, BUJBI JACSITCILHOCTH IO MOJIYICHUIO HOBOTO 3HAHUS W MPUMEHCHHUIO 3HAHUN

B pa3/IMYHbIX y‘-IC6HBIX " PCAJIbHBIX )KU3HCHHBIX CUTYallUAX, CBA3aHHBIX C XUMHUECH.
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B nporpammMe no XMMuu NpeIMETHBIE PE3YyJIbTATHI MPEACTABIEHBI 110 TOJamM

U3yuYeHHsI KaK Ha 0a30BOM, TaK U Ha yeny01éHHOM YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 kiaacce mpeaMeTHble pe3yabTaTbl OCBOeHHsI Kypca «OpraHnmyeckas

XHUMHUSD» OTPAKAIOT:

1) cghopmuposannocme  npedcmasnenuii: 0 ~ XUMHUYECKOW  COCTABJISIOIICH
€CTCCTBCHHOHAYYHOW KapTUHBI MHUpPA, POJM XHMHH B TIO3HAHWUU SIBICHHM
npupoabl, B (HOPMUPOBAHUM MBINUICHUS ¥  KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOUN IS PEIICHHUS TPAKTHYCCKUX
3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
IIPUPOIHOU CpENIE;

2) enadenue CUCTEMOM XUMUYECKUX 3HAHHH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATAIONIME TOHATHUS (XMMHYECKUH OJEMEHT, aToM, »JJIEKTPOHHAs
o0oyloyka  aTroma, MOJIeKyJa, BaJIEHTHOCTb,  AJIEKTPOOTPUIIATEILHOCTD,
XUMHYECKasi CBSI3b, CTPYKTYpHasi popMyiia (pa3BEpHyTast U COKpaIEHHAsS), MOJIb,
MOJIIpHAsE Macca, MOJSPHBIA OOBEM, YIIIEPOIHBIN cKeneT, (YHKIMOHAIbHAs
rpynmna, pagukal, HW30MEpHsl, HM30MEpbl, TOMOJOTUYECKUW Psi, TOMOJIOTH,
YTI€BOJAOPO/IbI, KUCIOPO- U a30TCOJAEPKAIINE COCTUHEHUS, MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCIMHEHHS); TCOPUU U 3aAKOHBI
(Teopusi cTpoeHus1 opranudeckux BemecTB A. M. byTiepoBa, 3akoH coxpaHeHUs
Macchl  BEIECTB);  3aKOHOMEPHOCTH,  CHMBOJUYECKHH  SA3BIK  XUMUWU;
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHMMAHUS MPHUUYMHHOCTH U
CUCTEMHOCTH XHMHUUYECKHX SIBICHUM, (PAKTOIOTHMUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHH U O€30TacHOM HCITOJIb30BAaHUU BKHEUIINX OPTaHHMYECKHUX
BEIIECTB B OBITY M MPAKTUIECKON EATEITLHOCTH YEJIOBEKA;

3) cpopmuposannocmv  ymeHull GvlAGASIMbL XapaKTEPHBIC TIPU3HAKH TIOHSTHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, UCNOIb308ANb COOTBETCTBYIONINE MMOHATHS TIPU

ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPAILLICHUN OPraHUYECKUX COCTMHEHN;
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4)

5)

6)

7)

8)

chopmuposaHnoCms  YMEHUli  UCHOAb306amMb XUMHUYECKYI0 CHUMBOJUKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON)
GopMys1  OpraHMYECKUMX BELIECTB M YPAaBHEHUM XUMHYECKUX pEaKUuid;
u320masaueams MOJEIN MOJIEKYJI OPTAHUYECKUX BEIIECTB IS WLTIOCTPALMU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

chopmuposaHHoCmyb  YMEHUU YCMaHasiueams TPUHAIICKHOCTh H3YUYEHHbBIX
OpPraHWYEeCKUX BEIIECTB IO HX COCTABY M CTPOEHUIO K OIpEAeIEHHOMY
KJIacCcy/Tpymnrne coequHeHUuN (yriaeBOAOPObl, KUCIOpPOA- U a30TCOJAEpXkallue
COCJIMHEHHUS, BBICOKOMOJEKYJISIPHBIE COEIMHEHUs1); Oasams UM Ha3BaHUS IO
cuctematnueckoit Homenknatype (IUPAC), a taxke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUs OTAEJBbHBIX OPraHUYECKUX BEUIECTB (ITWIECH, MPONWIEH, AllETHIIEH,
ATWJICHIJIMKOJb, TIHUIEPUH, (EeHosd, (opManbAerul, alueTalibIerul, MypaBbuHas
KHCJIOTA, YKCYCHasl KHCJIOTA, OJIEMHOBAas KHUCJIOTA, CTEapUHOBAas KUCIIOTA,
TII0K03a, (pyKTO3a, KpaxMall, HEeJUIi0103a, TJIUIHH);

chopmuposannocms  yMeHusi  onpeoeiams  BHUIIBI XMMHUYECKOW CBSI3M B
OpraHWYECKUX COECIMHEHUSAX (OJMHApHBIE U KPATHBIE), KOBANEHMHAS U UOHHASL
C853b, 0- U P-CB853U, B0OOOPOOHASL C653b);

chopmuposaHHoCms  YMeHUsi NOoOmMEepHcOams HA KOHKPEMHbIX NpUMepax
xapaxmep 3a8UCUMOCMU PEaKYUOHHOU CNOCOOHOCU OP2AHUYEeCKUX COeOUHeHUll
om KpamHoOCmu U muna KOBAJEeHMHOU C853U (0- U T-C8A3U), 83AUMHO20 BIUSHUSL
amomos u 2pynn amomo8 8 MOAeKy1ax,

cpopmuposannocms  yMeHus  NpUMeHAmMb  TIOJOXKEHUS TEOPUH  CTPOCHHS
opranndeckux BemecTB A. M. bytiepoBa myist 00bsiCHeHHS 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUs MACChl BELIECTB;
cpopmuposannocmes yMeHul Xapakmepuszo8ams COCTaB, CTPOCHUE, (PU3UUECKHE
U XMMHMYECKHE CBOMCTBA THIIMYHBIX IIPEICTABUTENIEN Pa3JIMYHBIX KIIACCOB
OpraHMYeCcKUX BEUIECTB (METaH, 3TaH, 3TUJIEH, NPOIUJIEH, aleTUIeH, OyTaJueH-
1,3, meTmiiOyTaaueH-1,3, OE€H30J, METAaHOJI, STAHOJ, TUJICHIIIMKONb, TIUICPHUH,
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9)

deHoI, arneTanbaerui, MypaBbUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxma,
[EJUTI0N03a, aMHUHOYKCYCHAsl KHUCIIOTA); WIIOCMPUpO8ams TEHETHUECKYIO CBS3b
MEXIy HUMH YPaBHCHUSMHU COOTBETCTBYIOIIMX XHUMHUYCCKUX PEAKIUH C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chopmuposannocms yMeHul Xapakmepuso8ams cOCmMas, cmpoenue, guzuyeckue
U Xumudeckue C80OUCMEA MUNUYHBIX Npedcmasumenell paziuidHblX KiAcco8
OpP2aHUYeCKUX euecms: aiKano8, YUKIOAIKAHO8, AIKEeHO8, AIKAOUEHO8, AIKUHOS,
aApoOMamudeckux y21e8000p0008, CNupmos, aib0ecudo8, KemoHo8, KapOOHOBbIX
KUCTIOM, HPOCMbIX U CJLONCHBIX IPUPO8, AHCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  0enKos,  yeneo0o8  (MOHO-, Ou- U  NOAUCAXAPUOOS8);
UTIOCMPUPOBAMb  2eHEMUYEeCKYI0  C853b  MedcOy  HUMU  YPABHEHUAMU
COOMBEMCMBYIOUUX XUMUYECKUX PeaKyutl ¢ UCNOJb308AHUEM CHPYKIMYPHBIX
dopmyn;

chopmMuposaHHoCms yMeHus Xapakmepuzoeams WCTOYHUKU YTIIEBOAOPOHOTO
Colpbsi (HEe(Th, TPUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TiepepaboTKU WU

PAaKTUYECKOE MMPUMEHEHHE MTPOIYKTOB MepepadoTKu;

10) cpopmuposannocmes ~ ymenuti  npo6oOumv  BBIYUCICHHUS 1O  XUMHYECKUM

ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WJIU MPOAYKTA
peakiud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO U3 HCXOIHBIX

BEILIECTB WJIH MPOAYKTOB PEAKIUN);

11) cghopmuposannocms ymenuii 61adems CHCTEMOU 3HAHUH 00 OCHOBHBIX METOJaxX

HAay4YHOI'O0 MO3HAHUS, HWCHOJIB3YEMBIX B XHMHUHU [P H3YYCHHM BELIECTB U
XUMHAYECKUX SIBJICHU I (mabmroeHue, U3MEpEHHUE, JKCIIEPUMEHT,
MOJIETUPOBAHUE), UCNONb306ANMb CUCTEMHbIE XUMUUECKUE 3HAHUS JJISl IPUHATHS
pELICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAlUsAX, CBA3aHHBIX C BEIIECTBAMMU U UX

IIPUMCHCHHCM;
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cpopmuposannocms  61a0eHUs CUCEMOU 3HAHUN O eCcmecm8eHHOHAYYHbIX
Memooax No3HaHus — HAOI0OeHUl, USMEPEeHUU, MOOETUPOBAHUU, IKCREePUMEHME
(peanbHOM U MbICIEHHOM) U YMEHUsL NPUMEHAMb MU 3HAHUSL,
chopmuposanHnocms ymenus NPUMEHAMb OCHOBHble ONepayul MblCIUMeNbHOU
0esmenbHOCmuY — AHAIU3 U CUHMe3, CpasHeHue, 0000wWeHue, CUCMEeMAmU3ayui,
8bIAABICHUE NPUYUHHO-CTIEOCBEHHBIX C8S3€ell — O/l U3YUeHUsl CBOUCME Geuecma U
XUMUYECKUX Pearkyuil;

12) cchopmuposannocms ymenuii cobarooams npasuia TOJNb30BAHUS XHMHYECKOU
nocyZioi M JabopaTOpHBIM 00O0pYyIOBaHHWEM, a TaK)Ke TpaBWia OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBUHU C MHCTPYKIIUSAMHU TIO BBIMIOJIHCHHUIO JIAOOPATOPHBIX
XHUMHYECKUX OIBITOB;

13) chopmuposannocmev  ymenuii  naAHUPOSaAmMv W GbINOJHAMbL  XUMHYCCKHMA
OKCIIEPUMEHT  (TPEBpaIlleHUs] OPTaHWYECKUX BEIISCTB TIPH  HArpEeBaHMUHU,
NOJyYeHWe OTHJIEHA W M3yYEeHHE €ero CBOWCTB, KA4YEeCTBEHHBIC PEAKIIHH
OpPTaHWYECKUX BEIECTB, JCHATypalus OEIKOB TpH HArpeBaHWH, IIBETHHIC
peakiuu OEKOB) B COOTBETCTBUU C MpaBWIAMH TEXHUKH OE30MACHOCTH TpH
oOpallleHUuH ¢ BEIIECTBAaMHM M JIaOOpPaTOPHBIM OOOpPYAOBAHUEM, NPeOCmABIsamb
pe3yabTaThl XHUMHYECKOTO OJKCIepUMEHTa B ¢GopMe 3aluch  ypaBHCHHMA
COOTBETCTBYIOIIIUX PEAKIUUA U popmyauposams BBHIBOJBI HA OCHOBE JTHX
PE3YIIbTATOB;

CHOPMUPOBAHHOCTL  YMEHUL: CAMOCMOSAMENIbHO NIAHUPOBAMb U NPOBOOUMDb
XUMUYECKUUl IKCnepumenm (NOJyueHue U U3yuyeHue CEOUCME OpSAHUYECKUX
gewecms, KawecmeeHHvle peakyuu yeneeo00po0os pPA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OP2AHUYECKUX BeUjeCm8, peuleHUue dKCNepUMEHMANbHbIX
3a0ay NO PACNO3HABAHUN) OP2AHUYECKUX 6eujecms) ¢ coOnooeHuem npasu
bezonacHoeo obpawenus ¢ eewjecmeamu U JaaOOPAMOPHLIM 000PYO0BAHUEM,
Gdopmynuposamo yeib UCCIE008aHUS, NPEOCMABIAMb 8 PA3IUYHOU hopme

pe3yibmamyl IKCHePUMEHmMA, AHATUIUPOBAMb U OYEHUBAMb UX 00CMOBEPHOCHb,
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14) chopmuposannocmes  ymeHull  KPpUMUYeCKU  aHAIU3UpoO8ams  XUMHYECKYIO
UMH(pOpMaIHIO, OJIYy4aeMyI0 U3 pa3HbiX uctouHukoB (CMU, UuTepuer u ap.);
chopmuposaHHocms  YMEHUl:  OCYWecmenisams — YeleHanpasieHHblil  NOUCK
XUMU4ecKou uHgopmayuu 8 pasiuyHvlx UCMOYHUKAX (HAYYHASL U YUEeOHO-HAYYHAS
numepamypa, CMHU, Humepnem u Op.), Kpumuyecku  aHamusupo8amsy
Xumuueckyro  uHgopmayuro, nepepabamvléamv €€ U  UCNOIb30GAMb 8
coomeemcmauu ¢ NOCMAasiIeHHOU y4eOHoU 3adadell

15) chopmuposannocme VMeHutl cobooamo npasuia IKOJIOTUYECKHU
11eJ1eCO00pa3HOro MOBE/ICHU B ObITY U TPYIOBOM JESTEIILHOCTH B LEIAX
COXpaHEHHMsI CBOETO 3/I0POBbS U OKPYKAIOILIEW MPUPOIHON CPEABL, OCO3HABAMb
OMAaCHOCTh BO3/IEMCTBUS Ha KUBbIE OPTaHU3MBbI ONPEAEIEHHBIX OPTaHUYECKUX
BEIIECTB, NOHUMAas cMmbica mnokazarens [IJIK (mpenenbHOW [OMyCTUMOM
KOHIEHTPALINK), HNOACHAMbL Ha  TNpPUMEpax  CIOCOObl  yYMEHBIICHHUS |
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPTraHU3M YEJIOBEKA;
AHANU3UPOBAMb YelecO0OPA3ZHOCMb NPUMEHEHUS — OP2aHUYECKUX  Beuyecms 8
NPOMBIUNEHHOCIU U 8 OblMY ¢ MOYKU 3PEHUSI COOMHOUEHUSL PUCK-NOJIb3A

16) a1 0OydarommMxcsi € OTrPaHUYCHHBIMHA BO3MOXKHOCTSMHU 3JI0POBBSI: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IO3HAHHS BELIECTB H
XUMHYCCKUX SIBJICHUM;

17) uist cinenbIX U CIIA0OBUAAIINX OOYUYAONIUXCS: YMEHHE HCIIOJIb30BaTh PelIbeHO

TOUCUYHYIO ccTeMy 0003HaueHuii JI. bpaiins nis 3anvcu XumMudeckux Gopmy.

B 11 kuaacce mnpeaMeTHble Ppe3yJabTaThbl OCBOeHHMs Kypca «OOmas u

HEOPraHuYecKasi XUMHUD 0TPAKAKOT:

1) cppopmuposannocme  npeocmagienuil: O ~ XAMHUYECKOH  COCTaBISIOUICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XUMUHU B T[O3HAHUU SIBICHUUN
MPUPOJIbI, B POPMUPOBAHUU MBILIUICHUS U KyJIbTYpPbl JUYHOCTH, €€
(YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW JUIsl PELICHUS] MNPAKTUYECKHUX
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2)

3)

3a/1a4 U DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpeJiE;

graoetue CHUCTEMOM XUMHYCCKHUX 3HAHMH, KoTOopas BKJIIOYAET:
OCHOBOIIOJIArAIONINE MOHATHS (XMMHUYECKHH 3JEMEHT, aTOM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJA, MOJIb, MOJSPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCIICHHS, XUMHUUECKAs CBSI3b
(koBaJieHTHAsl, WOHHAs, METaJUIMYeCKas, BOJOPOJHAs), KpUCTALIUNYECKAs
peIIETKa, TUIIBI XUMUUYECKUX PEaKIUi, PacTBOP, JICKTPOIUTHI, HEAIEKTPOIIHUTHI,
AJEKTPOJIUTHYECKAsT JUCCOLMAIUSA, OKHCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pEaKINH, XUMHUYECKOE pPABHOBECHE, TEOPHUU U 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON Auccouranuu, nepuoanyeckuii 3akon [[. . Menneneesa,
3aKOH COXPaHEHMSI MACChI BEUIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU
IpU XMMHUYECKUX PEAKIHUIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU SI3BIK XHMUU,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEkKAIIUE B OCHOBE NMOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XHMHWYECKUX SIBJICHUH, (DAKTOIOTHYECKUE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJIYYEeHUH U O€301TaCHOM MCTIOJIb30BAHUH BAXKHEUIIINX HEOPTaHMUYECKUX
BEIIECTB B OBITY U MPAKTUICCKON JEATEILHOCTH YEIOBEKA,

COBPeMeHHble NPeOCmAasieHuss 0 CMPOeHUU Beujecmed HAd amoMHOM, UOHHO-
MONEKVIAPHOM U HAOMOAEKYIISIPHOM VPOBHAX, NPeOCMAasieHusi 0 MeXaHUu3mMax
XUMUYECKUX PeaKyuli, mepmMoOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHAX
UxX npomexkamus, O XUMUYECKOM pABHOBECUU, pPACMBOpPAx U OUCNEPCHBIX
cucmemax,; ¢haxkmoocuveckue ceeoenusi 0 CeOUCmeax, cocmaese, NOIYYeHUU U
0e30naAcCHOM UCNONb308AHUU BANCHEUUUX HEOPSAHUUECKUX 6euecme 6 Oblmy u
NPAKMu4eckol  0essimelbHOCMU  4elloBeKd,  OOWUX  HAYYHbIX  NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA,

chopmuposaHHocms yMeHUll 8bls6AAMb XAPAKTEPHbIC TPU3HAKWA ITOHSTHH,
ycmauasnueams WX B3aUMOCBSI3b, UCHOIb308AMb COOTBETCTBYIOIIUE TOHSTHS
MPHU OMMCAHUK HEOPTaHUYECKUX BEIIECTB U MX MPEBPAIICHUI;
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4)

5)

6)

7)

chopmuposaHnoCmyb  YMEHUli  UCHOAb306amMb XUMHUYECKYI0 CHUMBOJUKY JUIS
cocTaBlieHUs (OpMyJn BEIIECTB U YPAaBHEHHM XUMHUYECKUX  PEaKIIHii;
cucreMarnieckyro HomeHKIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHHS OTACIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId ra3, yrJE€KHCIbIA ra3, aMMHak, raméHas
U3BECTh, HETalIEHasi U3BECTb, MUThEBAS COAQ, IUPUT U . );

chopmuposanHnocms yMeHuli onpeoeisims BAJICHTHOCTh U CTENEHb OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCAUMHEHUAX PA3JIMYHOIO COCTABA; BUJ XUMHYECKOU
CBsI3M (KOBaJIEHTHAs, HOHHAs, METAJNIMYECKasl, BOAOPO/IHAS) B COSUHEHUAX; TUI
KPUCTAINTMYECKON PEIIETKM KOHKPETHOrO BEILIECTBA (aTOMHAs, MOJEKYJspHas,
MOHHAsI, METAIJTNYECKasl); XapaKTep Cpeibl B BOJAHBIX PaCTBOPAX HEOPTAHUUECKHUX
COCJIMHECHUM;

cpopmuposannocmes ymeHus O0OBACHAMb 3ABUCUMOCMb CEOUCME Geujecms Om
6UOA XUMUYECKOU CBA3U U MUna KPUCMALIU4ecKou peulémku, OOMeHHblU U
OOHOPHO-AKYENMOPHBI MEXAHUZMbL 00PA308aHUsL KOBANEHMHOU CBA3U,
cpopmuposannocmes ymMeHull yCmaHasnueams MpUHAIEKHOCTb HEOPTaHUUECKUX
BEIIECTB 110 UX COCTaBY K ONPEAENIEHHOMY KJacCy/TpyIie COeJUHEHUN (IIPOCThIe
BEIIECTBA — MeETAUIbl W HEMETaUlbl, OKCHUIbI, OCHOBAaHHs, KHUCIOTHI,
amdoTepHbIe THIPOKCH]IBI, COITH);

cpopmuposannocme ymeHul: Kiaccugpuyuposams: Heopeanuieckue geuecmeda no
Ux cocmagy, Xumudeckue peaxyuu no pasiuyHblM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3ggexkmy peaxyuu, usmeHeHulo cmeneueu
OKUCTIEHUSI  DJIeMEeHMOo8, O00pamuMOCmu, Y4acmulo Kamaiu3zamopa u m.n.);
CaMOCMOAMENbHO 8bIOUPAMb OCHOBAHUS U Kpumepuu O01a KlAcCugukayuu
U3YUaembvix euecme U XUMU4eCcKux peakyul;

cpopmuposannocmes ymMeHul packpvléams CMbICI niepuoanyeckoro 3akona . U.
MenzeneeBa U JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U

MIPOTHOCTUYECKYIO (DYHKIIUU;
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8)

9)

cpopmuposannocms ymMeHuil Xapakmepuzoeams dIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3JIeMeHTOB |—4 neprnonoB [leprnoanyeckoi CUCTEMBI XUMHUYECKUX
anemeHtoB [I. U. MenzaeneeBa, HCIONB3ysl MOHATUS «S-, P-, O-3JEKTpOHHBIC
opOUTAINY, «IHEPTrETUUECKUE YPOBHIY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M HMX COEAMHEHUW IO MEPUOJAaM U Tpyniam
ITepronnueckoi cucreMmsl xXumuueckux 3neMeHToB [1. 1. Menneneesa,;
«OCHOBHOE U 8030YHCOEHHOE dHepeemuiecKue COCMOSHUA AmomMay; OObACHAMD
3aAKOHOMEPHOCIU USMEHEHUs CBOUCME XUMUYECKUX INeMEHMO8 U UX COEOUHEHU
no nepuodam u epynnam Ilepuoouueckou cucmemol [{ 1 Menoeneesa, earenmmuuie
B03MOJCHOCU AMMOMOE 3INIeMEHMOE HA OCHOBE CHMPOEHUS UX 3IJeKMPOHHbIX
obonouex

copmuposannocms  ymenull  xapakmepuzosams  (onucvigams) — o0IIUE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB;
noomeepocoams CyIECTBOBAaHUE T€HETUYECKOM CBA3M MEXAY HEOpPraHM4eCKUMHU
BELIECTBAMU C [IOMOLIBIO0 YPABHEHUI COOTBETCTBYIOINX XUMUUECKUX PEAKLINAN;
cpopmuposannocms  yMeHus  packpvléamv — CYWHOCMb:  OKUCIUMENTbHO-
80CCMAHOBUMENLHBIX  PEaKyuli  NoCpeoCcmeomM COCMABICHUSl  INeKMPOHHO20
bananca smux peaxyuil, peaxkyuii UOHHO 20 OOMeHa NYymémM COCMAGNeHUs UX
NOJHBIX U COKPAWEHHBIX UOHHLIX YPABHEHUU, peakyuti 2uopou3a; peaxyuli
KoMniekcoobpaszosanus  (Ha  npumepe  2UOPOKCOKOMNIEKCO8  YUHKA U

ANIOMUHUS),

10) chopmuposannocms  ymenusi kKiaccuguyuposams XUMHUECKHE PEAKIUU TI0

pPa3IMYHBIM MpU3HAKaM (YHCIIYy U COCTaBy PEArHPYIOIIUX BEIIECTB, TEIJIOBOMY
b dexTy peaknuu, U3MEHEHUIO CTEMIEHEH OKUCIICHHUS IJIEMEHTOB, 0OpaTUMOCTH

peaKIny, y9acTUIO KaTaIn3aTopa);

11) chopmuposannocme ymenuit cocmaensime YpaBHEHUS PEAKIMA Pa3TUIHBIX

TUIOB; TMOJHBIE U COKpAlIEHHbIE YpPAaBHEHUS peaklHii HOHHOrO OOMEHa,
YUYUTBIBAS YCIOBUS, IPU KOTOPBIX 3TU PEAKLIUHA UAYT A0 KOHLA;
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12) chopmuposannocmes ~ ymenuri  nposooums  PEAKIMH,  MOATBEPIKIAFOIINC
KaueCTBEHHBI COCTaB PAa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB; PACHO3HABANb
OIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAHUUCCKHUX
BCIIECTB;

13) chopmuposannocme ~ ymenuti  packpvléamv  CYHIHOCTb  OKHCIMTEIbHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUK TIOCPEACTBOM COCTABJICHUS JJCKTPOHHOTO OajilaHca
ATUX PEAKIIUN;

14) cchopmuposannocme ymenutl 00vACHAMb 3aBUCUMOCTh CKOPOCTH XUMHYECKOMN
peaKkmuu OT pa3IMYHBIX (HAKTOPOB; XapakKTep CMEIIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHMMOCTH OT BHEIIHEro Bo3aeicTBus (npuniun Jle [llarense);
chopmuposaHnocms  yMeHusi  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PeaKyull ¢ Y4émom ux dHepeemuyeckux XxapaKmepucmux, xapakmep
U3BMEHEHUs CKOPOCMU XUMUYECKOU peakyuu 8 3a8UCUMOCMU OM  PA3IUYHbIX
Gpaxkmopos, a makdce Xapakmep CMeWeHUs XUMUYECKO20 PA8HOGeCUs HOO
enuUAHUEM HeUHUX 8o30eticmeutl (npunyun Jle [llamenve);

15) chopmuposannocme  ymenun  xapaxkmepuzoéams  XUMHUYECKHAE  IPOLECCHI,
JeKalue B OCHOBE MPOMBIIIICHHOTO TOJYyYE€HHUSI CEPHOM KHCIIOTHI, aMMHaKa, a
Takke CPOPMHPOBAHHOCTH MPEJCTABICHUN 00 OOIMMX HAyYHBIX MPUHIUIAX H
HKOJIOTHYECKUX MPOOIeMax XUMUIECKOTO MPOU3BOJICTBA;
choOpMUPOBAHHOCIb YMEHUS. XapaKmepu3o8ams Xumuyeckue peakyuu, iexcaujue
8 OCHO8E NPOMBIUACHHO20 NOJYYEHUS CepPHOU KUCIOMbl, AMMUAKa, obwue
HAayuHble NPUHYUNBL XUMUYECKUX NPOU3BOOCMSE, Yeleco0Opa3HOCmb NPpUMeHeHUs
HeOp2aHUu4ecKux Gewecms 6 HNPOMbIUACHHOCMU U 6 Oblmy ¢ MOYKU 3PeHuUsl
COOMHOULEHUS PUCK-NONb3A,

16) chopmuposannocms  ymenuti npo6ooumsv BBHIYHMCICHUS C HCIIOJB30BaHHEM
MOHATHS «MAcCOBasi JIOJS BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MIPY XUMUYECKUX PEAKIHSIX, MACChI BEIIECTBA WM 00BhEMA ra30B MO N3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe WIH O0BEMY OJHOTO M3 yUACTBYIONIUX B PEAKIIUU
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BEIIECTB, TEIIOBOro 3 (eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MaCChI
BEIIECTB, MIPEBPAIICHUS U COXPAaHEHUS dSHEPTHH,

chopmuposannocmes ymenus nposooUmMs paciémol. ¢ UCHONb308AHUEM NOHAMUU
«maccosas 0o0jisl 8ewecmea 6 pacmeopey U «MONAPHAS KOHYEHMPAYUsy,
maccel eujecmea Ui oO6véMa 2aza NO U3BECMHOMY KOIUYECMB) Geujecmsad,
macce unu 00bEMY 00HO20 U3 YHACMBYIOWUX 8 PeaKyuu 8eujecms; meniotoco
appexma peaxyuu; 3uHaveHus: 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wenouel ¢ U38eCMHOlU CMeneHvlo OUCCoyuayuu, maccvl (00véma, Koauvecmed
geujecmea) npooykma peaxyuu, eciu 00OHO U3 UCXOOHBbIX Geujecms OAHO 8 ude
Pacmeopa ¢ onpeoeréHHol Maccosoll 0oell pacmeopeéHHO20 euecmed Uil OaHO
8 uzbvimkKe (umeem npumecu); O0aU BbIXO0A NPOOYKMA Peaxyuu, 00bEMHBIX
OMHOUEHULL 24308,

17) cchopmuposannocme ymenuii cobnooames npasuia TOJNH30BAHUS XHMHYECKOM
nocynoii u 1abopaTtopHbIM 000pyHOBaHHWEM, a TaKKe IMpaBWiIa OOpamIeHHs C
BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHMSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTIBITOB;

18) chopmuposannocmes  ymenuti  nAGHUPOSAMb U BLINOAHAMbL — XUMHUYECKHH
OKCIIEPUMEHT (Pa3JIoKCHHE TIEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTallU3aTopa,
OTNpe/IeTICHNEe Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0  YHHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON peaKIlni,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIC peaKInu Ha cyinbdar-, KapOOHAT- H
XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHSI; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 0
temaM «Metamel» U «Hemeramibl») B COOTBETCTBHHM C TpPaBHIIAMH TEXHUKHU
6e3omacHOCTH MpU 0OpaIIeHNH C BEIIECTBAMH H JIA0OPATOPHBIM 000PYyI0BaHUEM,
npedcmaegnsams PE3yNbTaThl XHUMHYECKOTO JKCIEepUMEHTa B (GOpMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEAKIHUA U hopmyiuposams BHIBOIBI HA OCHOBE

3TUX PE3YJIbTATOB;
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cpopmuposanHnocms  yMeHull: CamoCmoamenbHo HNIAHUPOBAMb U HPOBOOUMDb
Xumuyeckuli  9KCnepumeHm  (npogedenue  peakyuii  UOHHO20  0OMeHa;
noomeepicoeHue  KauecmeeHHo20  COCMAB8A  HeOpPeaHU4ecKux  8eujecms;
onpedeenue cpedvl pacmeopos Geujecms ¢ NOMOWbIO UHOUKAMOPOS, U3ydeHue
GIUAHUSL PA3IUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU peaxkyuu, peuleHue
IKCNEPUMEHMANbHBIX  3a0a4 no memam «Memannvly u «Hememaniory) c
coO00eHUeM NPasul 0e30nacHo20 0opaweHus ¢ ewecmaeamu U 1abopamopHbvim
obopyoosanuem, Gopmyruposames yeib UCCIEO08AHUSA, NPeOCMAasIamsb 8
paznuunol  ghopme  pe3yivmamol IKCNnepumMeHma, aHaIU3UpOBaAms U
OYEHUBAMb UX 00CMOBEPHOCTND,

19) chopmuposannocme  ymenuii  Kpumuuecku — aHAIUBUPOBAMb — XUMHUYECKYIO
UH(POpPMAIIHIO, TIOJydaeMyIo U3 pa3HbIX ucTouHnkoB (CMU, MuTepHeT U 11p.);

20) chopmuposannocme VMeHutl cobodamo npasuid AKOJIOTHYECKHU
I1eJIeCO00Pa3HOTO TOBEACHHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IIENIAX
COXpaHEHHUsI CBOETO 3/I0POBbS M OKPY)KAIOIICH MPUPOIHON CpENbl; OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KUBBIE OPTraHU3MBI OMPEICIEHHBIX  BEIIECTB,
noHumasi cMmbici mokazatens IIJIK (mpenenbHOM HOMYyCTUMOW KOHIIEHTpPAIUH),
nosiCHsIMb Ha TIPUMEpax CIIOCOObl YMEHBIICHUS W MPEIOTBPAIICHHUS UX BPEIHOTO
BO3/ICHCTBHS Ha OPTaHHU3M YEJIOBEKa,
copmMuposannocms ymeHull: cooO00ams Npasuld NOAb308AHUSL XUMUYECKOU
nocyoou u J1abopamopHuiM  000py008aHUEeM, 00pAWeHUs C BeujeCmeamu 6
COOMBEMCMEUU C UHCIMPYKYUIMU NO BbINOJIHEHUIO 1ADOPAMOPHBIX XUMUYECKUX
ONbIMOB, IKONOSUYECKU YEeAeCO0OPA3ZH020 NOBeOeHUss 6 Obimy u mpyoosol
0essmeIbHOCMU 8 YeJSIX COXPAHEHUsL C80e20 300P08bsl, OKpYicaroweli npupooHoll
cpeobl U OOCMUdICEHUs e€ YCMOUYUBO20 pA3GUMUs, O0CO3HABAMb ONACHOCHb
MOKCUYECK020 0eUCMEUsl HA HCUBbLE OP2AHUIMbL ONPEOeNEHHbIX HeOP2aAHUYeCKUX
sewecms, nonumas cmvici noxazamens II[JK (npedenvroit donycmumoi
KOHYeHmpayuu), cpopmuposannocmo VMEHUIL: ocyuecmenamo
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YeneHanpasienHblll NOUCK XUMUYECKOU UHGOpMayuu 8 pasiuyHblX UCMOYHUKAX
(hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
AHANU3UPOBAMb  XUMUYECKYI0  UHGopmayuro,  nepepabamvléamsv €€ U
UCNONIL308AMb 8 COOMEEMCMEUU C NOCMABNIEHHOU Y4ueOHOU 3a0ayeli

21)1ast  0OydYaromUXCsl € OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUM;

22) 11st cACTBIX U CIA0OBUIAIIMX OOYYAIONIUXCs: YMEHHUE HCIOIb30BaTh Pelibe(HO
TOUEUHYIO cucTeMy 0003HaueHuii JI. bpaitns ass 3anucu XuMudeckux GopMyit.
PesynpraThl 0OyueHus Ha 0a30BOM YpPOBHE OpPHUEHTHUPOBAHBI Ha OOMIYIO

(YHKIIMOHAIBHYIO TPAMOTHOCTb, MOJYyYE€HHE KOMIETEHTHOCTEH JJIsi MOBCEIHEBHOMN

KU3HU H oOmero pa3BuTus. Pe3ynbraThl 00ydeHHs Ha YriyOJIEHHOM YpOBHE

OPUEHTUPOBAHBl  HA  TMOJYYEHUE  KOMIETEHTHOCTEH  JJIA  TOCIEayIoIIeH

npodeccuoHaIbHON NEeITeTbHOCTH KaK B paMKax JIaHHOM MpeIMETHON 00J1acTH, TaK U

B CMEKHBIX C HEH 00/1acTsX.
COJEPKXAHME YYEBHOI'O ITPEIMETA «XUMMSD»

10 KJIACC « OPTAHUYECKAS XUMUS» BA3OBbI YPOBEHD

TeopeTnvyeckre OCHOBbI OPraHUYECKON XUMHUHU

[IpenmeT OpraHMYecKOM XUMHUHU: €€ BO3ZHUKHOBECHHUE, PAa3BUTHE W 3HAYCHHUE B
MOJyYEHUU HOBBIX BEUIECTB M MaTepHaloB. TeopHusi CTPOEHUSI OPraHUYECKUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHbIE monoxeHUs1. CTpyKTypHBIE (HOPMYIIBI
OpraHu4eCcKuX BemecTB. ['omonorus, nsomepus. XMMHAYECKasl CBSI3b B OPraHUYECKUX
COEMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupuKanuu OpPraHUYECKUX BemecTB. HomeHkmatypa
OpPraHUYECKUX COEJUHEHHMI (cucTemMaThyeckas) ¢ TPUBHAIbHBIE  Ha3BAHUS

Ba)KHEHIIINX Hpe,HCTaBI/ITCJIeﬁ KJIaCCOB OPTraHNYCCKHX BCIOCCTB.

2023



9KCH€pI/IMCHTaHBHHe MCTOAbI HU3YUYCHHA BCIICCTB W HUX HpCBp&HICHHfII
O3HAaKOMJICHHUEC C 06p33HaMI/I OpraHUYCCKUX BCHICCTB U MATCpHAJIaMH Ha X OCHOBC;
MOJCIUPOBAHHUC MOJICKYJI OpPraHMYCCKUX BCHICCTB, H3.6J'IIOI[€HI/I€ Hn OIIMCaHHC
ACMOHCTPAllMOHHBIX OIIBITOB II0 TMPCBpPAICHUIO OPraHU4YCCKHUX BCIICCTB IIpHU

HarpeBaHud (IJIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesoxopoasl

AnKaHbl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHMU psa. MertaH ©u 3TaH —
OpOCTEHIINE TMPEJCTABUTENN aJKAHOB: (PU3MYECKHE U XHMHYECKHE CBOMCTBa
(peakuuu 3aMeleHUss M TOPEHMs), HAXOXKJEHHWE B TMPUPOJIE, IMONYydeHHEe U
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKHM pPSAA. DTUIEH M MPONWIEH —
OPOCTEHIINE TPEJCTABUTEIN AJKEHOB: (U3MYECKHME U XHMHYECKHE CBOMCTBa
(peakuumu  TUAPUPOBAHUSA, TAJOICHUPOBAHMSA, TUIApATALMU, OKUCIEHUA WU
HOJMMEPHU3ALINHN ), IOTYUYEHHE U TPUMEHEHUE.

Anxanuensl. byramuen-1,3 u werunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XUMHYECKHE CBOMCTBA (peakuus mnonuMmepusanuu). [lonydeHune CHUHTETHYECKOTO
Kay4yKa W pE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHMS, TOMOJIOTUYECKUH psii. ALETUIIEH —
OpOCTEUIINIT IpeACTaBUTENb aJKUHOB: COCTaB, CTpoeHue, (U3NYECKUe U
XUMHYECKUE CBOMCTBA (pEakUuy THAPUPOBAHMS, TAJOT€HUPOBAHUS, TUApATaLUU,
rOpeHus), OJIyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (¢GuU3NYECKME M XUMHYECKHE CBOMCTBa
(peakuuu rajioreHMpoBaHUS M HUTPOBAHUSA), MOJYyYEHHE W NpHUMEHEHHe. Toayoun:

COoCTaB, CTPOCHHUC, d)I/ISI/I‘-IeCKI/Ie U XMMHUYECKHE CBOMCTBA (DeaKI_[I/II/I TaJJIOIrCHHUPOBAHU A

u HI/ITDOBaHI/ISI) NOJYYCHHMC WM ITPHMMCHCHUC. TOKCHUYHOCTD apCHOB. ['eneTnueckas

CBA3b MCXKAY YITICBOAOPOAaMM, ITPUHAJICIKAIIKMMHU K PAa3JIMYHBIM KJIaCCaM.
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[IpupoaHble UCTOYHUKHU YriaeBOAOPOoa0B. IIpupoanblil ra3 U NmomyTHeIE HEPTIHBIE
razpl. Hedptp um e€ mpoucxoxnenue. CrnocoObl nepepabOTKM HEPTHU: MEPETOHKA,
KPEKMHI (TEpMHYECKUH, KaTaauTudeckuil), nupoiu3. [IpoaykTel nepepaboTku
He()TH, MX NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHbI yroiap u
MPOJIYKTHI €r0 NepepadoTKH.

OKCHEepUMEHTANIbHbIE METOAbl M3Y4YEeHHS BEIIeCTB MW UX MpeBpalleHU:
O3HAKOMJIEHHE C 00pa3lamMM IJIacTMacc, KaydyKoB U pe3uHbl; Kouiekuuu «HedTe» n
«YToaby; MOAEIUPOBAHUE MOJIEKYJ YIJEBOAOPOAOB U TaJOTE€HONPOU3BOJHBIX;

IMPOBCACHUC HpaKTH‘IeCKOﬁ pa6OTBIZ MOJIYUYCHUC 3TUJICHA U U3YUYCHUC CT'O CBOMCTB.

PacuéTHnble 3agaun
Breluncnenus mo ypaBHEHUIO XMMHUYECKOU peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJTHOTO BEIIECTBA WM MPOAYKTAa PEaKIUu IO HU3BECTHBIM Macce, O0BEMY,

KOJINYCCTBY OJHOT'O U3 NCXOJHBIX BCIICCTB UJIU IIPOAYKTOB pCaKHI/II/I).

Kuciopoaconep:kamme oprannyeckKue coenHeHUus

[IpenenpHbIE OTHOATOMHBIC CITUPTHL. METaHOJ U 3TAHOJ: CTpOeHUE, (pu3nueckue u
XUMHUYECKHE CBOMCTBa (peakiMu C aKTUBHBIMU METaJJIaMH, Tajlor€HOBOJOPOIaMHU,
ropeHue), npuMeHeHne. BogopoaHbie CBsA3U MEXAY MOJIEKyJIaMU CIIUPTOB. JlelcTBre
METaHOJIa ¥ ATAHOJIa HAa OPraHK3M YEJI0BEKa.

MHoOTrOaTOMHBIE CIHUPTHI. DTUJICHTIUKOIb U TIUIEPUH: CTPOCHUE, HU3HUECKHE U
XUMUYECKHE CBOMCTBA (B3aMMOJICMCTBUE CO IIEIOYHBIMU METAJIJIaMU, Ka4eCTBEHHAS
peakiusi Ha MHOrOaTOMHbIE CHUPTHI). JlelicTBMe Ha OpraHu3M  YeJOBEKa.
[IprMeHenue rmuueprHa U TUIEHTIIUKOIIS.

deHoT: CTPOCHUE MOJIEKYJIbI, (DU3NUSCKUE W XMMHUYCCKHE CBOMCTBA. TOKCUYHOCTH
denona. Ilpumenenne GeHona.

Anpaerunsl U KeTOHbL. DOpMaNbACTHII, AlleTANBIACTHI: CTPOCHUE, (HU3HUECKUE H
XUMUYECKHE CBOMCTBA (pEaKIMu OKHUCICHHS M BOCCTAHOBJICHHUS, Kau€CTBECHHbIC

peakium), NoJly4YeHUue U MPpUMEHEHHUE.
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AHGTOHI CTPOCHHUC, (bI/ISI/I‘IGCKI/Ie 1 XHUMHYECKHUE CBOMCTBA (DeaKI_II/II/I OKHUCJICHUA U

BOCCTaHOBJ'IeHI/ISI), MOJYYCHHMEC M1 MIPUMCHCHHUC.

OnHOOCHOBHBIE MpeJebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHash M YKCycCHas
KHUCIIOTBI: CTpOeHHEe, (U3HUECKHEe U XMMHUYECKHE CBOMCTBA (CBOWMCTBA, OOIIME IS
KJlacca KHUCIIOT, peakius sTepuukanun), nolydyeHue u npuMmenenre. CTeapuHoBas U
OJIEMHOBAsl KUCJOTHl KaK IMPEJACTaBUTENIM BBICIIMX KapOOHOBBIX KHCIOT. Mbula Kak
COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE JEHCTBUE.

CrnoxHble 3(QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIIOKHBIX
s¢upoB. Kupwl. 'mpponus xupoB. [Ipumenenue xupoB. buonorumueckas poiab
KHUPOB.

VYrineBoapl: coctaB, KiacCU(pUKAIUS YIJIEBOAOB (MOHO-, JW- WU TOJHCAXapHJIbl).
['moko3a — mpocTemuii MOHOcaxapua: OCOOEHHOCTH CTPOCHHUS MOJEKYIbI,
dusznueckre U XUMUYECKHUE CBOMCTBa (B3aumoaeiictBue ¢ rugpokcuaoM meau(Il),
OKHUCJICHHE aMMHa4HbIM pacTBOpoM okcuiaa cepedpa(l), BoccranoBieHue, OpoxkeHue
TJIIOKO3bI), HAXOXIEHWE B TMPUPOJE, NPUMEHEHHE, OHOJOTUYEeCKas  POJIb.
®otocunTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BI.

C&X&DOS& — NIPEACTABUTCIIb AUCAXAPUAOB, THAPOJIN3, HAXOXIACHUEC B IIPUPOAC U

IIPUMCHCHHUC.

Kpaxman u nemnono3a kak npupojHble mnonumepbl. CTpoeHHe Kpaxmalia H
neutoao3pl.  DU3MYecKkMe ¢ XMMUYECKHE CBOMCTBA Kpaxmana (TUIpOJIH3,
KaueCTBEHHAs pEAKIUs C HOJIOM).

OKCIEpUMEHTAIIbHBIE  METOJbl HM3Y4YE€HUS BEIIECTB M WX MPEBpalllCHUM:
MpoBelicHHe, HAONIOEHNEe W OINHUCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUE€CTBEHHbBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCJIEHUE HTaHOJa
okcugoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACIHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anpaerugoB (OKUCIEHME aMMHMAYHBIM PacTBOPOM OKCHAA
cepebpa(l) u runpoxkcumom meau(ll), B3aumoaelicTBue Kpaxmaiaa ¢ HOAO0M);
MPOBECHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTBHI.
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PacuéTHble 3a1a4n
Boluncnenust mo ypaBHEHUIO XMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIHMYECTBA
HCXOJIHOTO BEIIEeCTBa WJIM TMPOJAYKTa PEaKIMU [0 H3BECTHBIM Macce, O0BbEMY,

KOJIMYCCTBY OAHOTO U3 UCXOAHBIX BCUICCTB UJIM IIPOAYKTOB peaKHI/II/I).

A3oTcoJep:Kkaniue OpraHndeckue coeJuHeHust

AmMuHbpl. MeTnnaMuH ¥ aHWJIMH: COoCTaB, CTPOCHMUC, d)I/IBI/I‘IeCKI/Ie H XUMHUYCCKUC

CBOMCTBA (FODGHl/Ie, B3aMMOJICHCTBUE C BOAOM U KI/ICJ'IOTaMI/I).

AMMHOKHUCITIOTBI KakK aM@oOTepHble OpraHuyYecKue coenuHeHus. Dusndyeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMepe riauiuHa). buonormyeckoe
3Ha4YCHUE aMUHOKHUCIOT. [lenTumapl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHasi,
BTOpUYHAST U TPETUYHAs CTPYKTypa OelkoB. XUMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpallls, KaUeCTBEHHbIE PEaKlU Ha OENKH.

OKCIEpUMEHTAIIbHBIE  METOJbl HM3YYEHHUS BEIIECTB M WX [PEBPAILCHUM:
HAOJIIO/ICHNE W OMMCAHME JEMOHCTPAIMOHHBIX OMNBITOB: JEHATYypals OENKOB MpU

HarpeBaHWU, IIBETHBIC PEAKIIUHA OCITKOB.

BricokomosiekyJsipHbIE COeTMHEHUS

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJICKYJISIDHBIX COCIWHEHUM: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEIHSS MOJEKYJsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCALIUSL.

[InacTMmacchl (HOJ’II/IBTI/IJ'IeH, MOJHMITPONUIICH, IMOJHMBHUHHWIXJIOPHUI, HOJ'H/ICTI/IDOJ'I).

HarypanbHblii W CHHTETHYECKHE Kavdykud (OyTaaWeHOBBIA, XJIOPOIMPEHOBBIA W

U30MPEHOBHIN). BoslokHA: HATYpaIbHBIE (XJIOMOK, HIEPCTh, MIEIK), MCKYCCTBEHHBIE

(arreTaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KAIPOH U JIABCAH).
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OKCIIEpUMEHTAJIBHBIE  METOJbl HM3Y4YEHUs BEIIECTB M HUX [PEBPAIlCHUN:
O3HaKOMJIEHHE ¢ 0Opa3llaMH MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacce,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanusanusa MeXnpeIMETHBIX CBS3€W NMPU M3YYEHHH OpraHudeckod xumuu B 10
KJIacCe OCYILECTBIIACTCS Yepe3 MCMOJb30BaHHE KaK OOUIMX €CTeCTBEHHO-HAYUHbBIX
NOHATUM, TAK W NOHATUH, SBIAIOLINUXCSA CUCTEMHBIMHU JJISI OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OOmuMe ecTecTBEHHO-Hay4YHble MOHSATUSA: SBJICHHE, HAy4dHbIM (akT, TUMOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, Kiaccu(UKaius, MEepUOJIUYHOCTb, HAOIIOJEHUE,
U3MEpPEHHE, DKCIIEPUMEHT, MOJEIMPOBAHUE.

dusuka: marepus, SHEPIUs, Macca, aToM, 3JEKTPOH, MOJIEKyJa, SJHEPreTUYECKUN
YPOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3UYECKHE
BEJIMYUHBI U €JUHULIBI UX U3MEPEHMUS.

buonorusa: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
GorocuHTe3, OMOJOrMYECKHM aKTHBHBbIE BellecTBAa (OENKH, YIJIEBOIbI, KHPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasibl, TOPHBIE MOPOJBI, IOJIE3HbIE HCKOMAaeMble, TOILJIUBO,
peCypCehl.

TexHOIOTHs: MUIIEBbIE TPOAYKTHI, OCHOBBI PALMOHAIBHOTO IIMTAHUSI, MOIOIIUE
CpPEACTBa, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTEpUabl U3 UCKYCCTBEH -

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YIJIYBJIEHHBIA YPOBEHD

TeopeTnueckne 0CHOBbI OPraHUYECKONH XUMHH

[Ipeamer u 3HaUYeHHE OPraHUYECKONM XWMHH, MPEIACTABICHHE O MHOIroo0Opa3uu

OPraHUYECKUX COCTMHCHUU.
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DNEKTPOHHOE CTPOECHHE aTOMa YriepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BaneHTHble BO3MOXHOCTH aToma yriepoja. XUMHUYEcKas CBS3b B OPraHUYECKHUX
coeMHEeHUAX. Tunel rHOpUAM3aLMU ATOMHBIX opOutaneil yriaepoja. MexaHU3MBbI
o0pa3oBaHUsl KOBaJIGHTHOM CBA3UW (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). Turbl
MepeKphIBaHUSl aTOMHBIX OpOuTaliell; 6- u m-cBsa3u. OauHapHas, TBOWHASI U TPOMHAs
cBs3b. CrocoObl paspbiBa CBA3€H B MOJIEKyJaxX OpraHuueckux BemiecTB. [loHsThe
0 cBOOOJTHOM pajukale, Hykieoduie u smekTpoduie.

Teopust crpoenust oprannyeckux coeauHeHut A. M. ByTiiepoBa u coBpeMeHHbIE
NPEJICTABIICHUSI O CTPYKTYpE MOJEKYJd. 3HAaYeHUE TEOPUU CTPOCHHSI OPraHUYECKHX
coeuHeHUN. MonekyysipHble U CTPYKTypHBIE (Qopmynbl. CTpyKTypHBbIE (HOPMYIIBI
Pa3TUYHBIX BUOB: pa3BEPHYTAsl, COKpALIEHHAs, CKEJIETHAS.

N3omepusi. Buasl nusomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexTpoHHbIE 3(PHEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kIaccuUKAIMM  OPraHUYECKUX BemectB.  [lonsTue
o ¢yHKIIMOHAILHOH Tpynme. ['omonorus. ["'omonorudeckue psanpl. CuctemaTnyeckas
HOoMeHKIaTypa opranudeckux coeaunHeHuii (IUPAC) u TpuBHanbHbIC Ha3BaHMS
OTJIEJIbHBIX MPE/ICTABUTENEH.

OcobOenHoctu W Kiaccu(ukamusi OpraHuyeckux peakiuid. OKUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIIbHBIE ~ METOJbl HM3Y4YEHUs BEIIECTB M WX IPEBPALICHUN:
O3HAKOMJICHHE C 00pa3laMy OpraHUYECKUX BEIIECTB M MaTepuajaMy Ha UX OCHOBE;
OMBITHI MO MPEBPAICHUIO OPraHUYECKUX BEIIECTB IPU HAarpeBaHuU (IUIaBJICHUE,
OoOyTrIMBaHWE W TOPEHHE); KOHCTPYHUPOBAHHE MOJIETIEH MOJIEKYJT OpPraHWYECKUX
BEILIECTB.

YriaeBoaopoasl
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Ankanbl. ['omomorudeckuid psig  ankaHoB, oOmas QopMmysia, HOMEHKIATypa
¥ M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOIEKYJ alKaHOB, Sp°-

rudpuau3anys aTOMHbBIX opOuTasneil yriepoaa, o-cBsizb. Konpopmepsl. Ousznueckue

CBOWCTBA aJIKAHOB.

XUMHUYECKHE CBOMCTBA aJKAaHOB: pEaKIMU 3aMElIeHUs, H30MepHu3allui,

ACTUAPUPOBAHUA, TUKIN3AWN, IMHPOJIN3d, KPCKHHIA, TOPCHMUA. [IpeacrasieHue o

MEXaHU3ME PEeaKIUi paJIMKAIbHOTO 3aMEIICHMS.

Haxoxpaenue B mpupojie. CriocoObl MoJydeHUs U MPUMEHEHNE aJTKaHOB.

Huxnoankanel. OO6mas ¢opmyna, HOMEHKIaTypa W wu3omepusi. OcCoOEHHOCTH
CTPOCHHSI U XUMHUYECKUX CBOMCTB MajbIX (IIMKJIOMPOIAH, [UKIOO0YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTeKCaH) IuKIoadkaHoB. CrocoObl MOTyYeHUs] U TIPUMEHEHUE
IIMKJI0AJIKAHOB.
Ankensl. ['oMonoruyeckwii psj  ankeHoB, oOmas ¢Gopmysa, HOMEHKIATypa.
DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKEHOB, SP TUOPUIM3ALNS
aTOMHBIX opOuTajnel yriepojaa, 6- u m-cBsi3u. CTpyKTypHasi U reoMeTpudeckast (Imc-
TpaHc-) nzomepusi. Duznyeckrue CBOMCTBA AIIKEHOB.

XUMHYECKUE CBOWCTBA: PEAKIMU TMPUCOCIUHCHUSA, 3aMEIICHUS B O-TIOJIOKECHHUE

IIPA IBOMHOM CBSI3HM, MOJIMMEpPHU3AIUU U OKHUCIEHHs. [IpeAacTraBieHue O MEXaHU3Me

peakuuu _ nekTpoduinbHOro  mpucoeauHenus.  IlpaBmiio = MapkoBHUKOBA.

KayecTBeHHBIE peakui HA JBOWHYIO CBS3b.
CriocoObl TONTy4eHUs U IPUMEHEHUE ATKEHOB.
Anxamuensl. Krnaccudukamuss ankaaueHoB (COMpsKEHHBIC, HM30JIUPOBAHHEIE,

KVMVJII/IDOBaHHBIe). OcobOeHnHOCTH QJICKTPOHHOI'O CTPOCHHUA N XUMHYCCKHX CBOMCTB

CONPsDKEHHBIX AUEHOB, 1,2- m 1, 4npucoennnenue. [lonmumepusanus CONpsiKEHHBIX

nueHoB. CrtocoObl MOTYyYEHUS U TPUMEHEHUE ATKaUCHOB.
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Ankunbl. ['oMojoruueckuil psn  ajikuHOB, oOmas ¢Gopmylia, HOMEHKIATypa
U U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneit yriepoaa. dusnueckue CBOMCTBA aJIKMHOB.

XUMUYECKHE CBOIICTBA! peakuuu IPUCOETUHEHUS, TUMepHU3aluu
U TpUMEpHU3aluK, okucieHus. KucioTHele cBOWCTBA aJKUHOB, UMEIOIIUX KOHIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHbIE peakuu Ha TPOUHYIO CBA3b.

CrniocoObl oJTy4yeHUsI U IPUMEHEHUE aTKUHOB.

ApoMatnueckue yriaeBoAopoJibl (apeHsbl). ['oMoIoruyeckuid psj apeHoB, oOuias
(dopMyna, HOMEHKIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE

MOJICKYJIbI OeH3oI1a. IIpaBuio APpOMAaTHYHOCTH, IIPUMEPDBI APpOMATHYCCKHUX

coenuHeHu. Gusnyeckue CBOMCTBA APEHOB.

XUMHUYECKHE CBOHMCTBA OCH30JIa M €ro TI'OMOJIOTIOB: PCaKn  3aMCUICHUA
B OCH30JILHOM KOJbLOC W YITICBOAOPOAHOM paldUKaAJIC, PCAKIUU IIPUCOCINHCHUA,

OKHCJICHHUC T OMOJIOI'OB OcH301a. [IpeacraBieHue O MEXaHU3ME PeaKIUuu

C-)JIGKTDOd)I/IJILHOFO 3aMCIICHU. Hpe,HCTaBHGHI/IG 00 OPUCHTUPYIOLICM I[GﬁCTBPIPI

3aMmecTUTeNie B OEH30JbHOM KOJIbIIE Ha TpPHUMEpPE aJKWIbHBIX PaTUKaJIOB,
KapOOKCHIIBHOU, THIPOKCHUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TAJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus ctupona.

CriocoObl ToNTy4eHUs U IPUMEHEHUE apOMATUYECKUX YTIEBOJIOPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHble Ta3el. HedTh u €€ mnpoucxokieHue.
KameHnnslii yroib v MpoyKTHI €T0 epepadoTKH.

CnocoObl  mepepaboOTKH  HEPTH:  TEPEerOHKa, KPEKUHT  (TePMUYECKUU,
KaTaTuTU4YeCKuil), pupopMUHTr, TUponu3. I[IpomykTbl mnepepaboTku HepTH, HX
MPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

['eneTrueckas CBS3b MEXKTYy PA3IMIHBIMU KJIACCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOTCHIPOU3BOJHBIX  yIJIEBOAOPOIOB. Peakiun

3aMCIICHUA rajJjorcHa Ha THAPOKCOIPYyIIIly, HUTPOrpVyIIILY, NWAaHOT'PVYIIITY,

aMuHOrpynmy. /[eicTBue Ha raJoreHnporu3BOIHBIE BOJHOTO U CIUPTOBOTO PAacTBOpA
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ménouyn. B3amMmoaeincTBUe aUrajoreHaJKaHoB C MarHmeM M ImHKoM. lloHaTHe o

MCTAJLJIOOPraHUYCCKUX COCINMHCHUAX. Hcnonw3oBaHue raJJIOrCHIIpOU3BOAHBIX

yIIIEBOJOPOJIOB B OBITY, TEXHUKE M TIPU CHHTE3€ OPTaHUYECKUX BEIICCTB.

DKCTEpUMEHTALHBIE METOJIBI U3YYCHHSI BEIISCTB U WX MPEBPAICHUN:, H3yUCHHUE
(GU3HYECKHX CBOWCTB YTJIEBOJAOPOJOB (PaCTBOPUMOCTH), KAYECTBCHHBIX PEAKIIHMA
YTJIEBOJOPOIOB Pa3IMIHBIX KiIaccoB (0OeciBeunBaHue OPOMHOM WM MOJHOU BOJBI,
pacTBOpa TIEpMaHTaHaTa Kallisd, B3aUMOJICHCTBHE alleTWIeHA C aMMHAYHBIM
pactBopoM okcuja cepebpa(l)); kauecTBeHHOEe OOHapy)KEHUE yriiepojaa U BOJOPOJa
B OpPraHWYECKUX BEIICCTBAX; IIOJYUYCHHE OTHUJCHA W M3YYCHHE €r0 CBOWCTB;
o3HakomJieHHe ¢ KoJurekmmsimu «HedTb» m «Yromb», ¢ obpasmamu IiacTMacc,
Kay4yKOB U PE3UHBI; MOJICJTUPOBAHUE MOJICKYJI YTIIEBOJIOPOJIOB
Y TaJIOTCHIIPOU3BOIHBIX YTIICBOIOPOIOB.
Kucaopoaconep:kaiye opranudeckue coeIuHeHHsI

[IpenenpHBIe OMHOATOMHBIE CIUPTHL. CTpOeHUE MOJIEKYN (Ha TpUMEpe METaHOIa
v dTaHona). ['oMmonormueckuit psim, obmas Gopmyna, H30MepHs, HOMEHKIATYpa
n kiaccudukamys. dusnueckne CBOWCTBA MPENEIbHBIX OJHOATOMHBIX CITHPTOB.
BomopoaHbie CBA3M MEXKTY MOJICKYJIaMU CITUPTOB.

XUMUYECKHE CBOWCTBA: pEaKIMUd 3aMCIICHUs, JCTUIpATAlluh, OKHCICHUS,
B3aWMOJICCTBHE C  OPraHWYeCKMMH W  HCOPTaHWYECKUMHU  KHCJIOTaMH.

[TpencrasieHne 0 MEXaAaHU3ME PEAKIIMU HYKJICOMhIpHOro 3ameniennsa. KauecTtBeHnas

peakiusl Ha OJHOATOMHBIC CHUPTHL. JlelicTBHE ATaHONAa M METaHOJa Ha OPTraHU3M
yenoBeka. CriocoObl OTyYeHUs ¥ MPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

IIpocTeie »dupbl, HOMEHKIaTypa | u3oMepusa. OcobeHHOCTH —(HHU3NISCKHUX
Y XUMHUYECKUX CBOMCTB.

MHOTroaTOMHBIC  CIIUPTHl —  OTWICHTJIMKOJIb W IuiepuH.  Dusnyeckue
1 XUMHAYECKUE CBOMCTBA: PEAKIIMH 3aMCIICHHS, B3aUMOJICHCTBHE C OPTaHUYCCKUMH

N HCOPraHNYCCKUMM KHCJIOTAMH, KAYCCTBCHHAA PCAKIMA Ha MHOI'OATOMHBIC CIIMPTHI.
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HeiictBue Ha opraHu3m 4yenoBeka. (CnocoObl TMONy4eHUS] U NPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CtpoeHWe  MONEKYJIbl, B3aUMHOE  BIHUSHHE  THUAPOKCOTPYIIIBI
n OenzonbHOro snapa. dusmueckue cpoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauectBenHwsle peakiuu Ha ¢(enon. ToxkcuyHocTh (eHoNa.
CriocoObI nostyueHust 1 mpuMeHeHne gpenona. GenondopmanbaeruaHas cModa.

KapOoHunbpHbIE COCNMHEHUST — albICTUIbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON rpymnmel. ['oMomorndeckue psabl ambAeTUIOB W KETOHOB, OOIIas
dopmyna, wu3oMepus ¥ HOMEHKIaTypa. @DHU3MYECKHEe CBOWCTBA  aJIbJCTHU]IOB
Y KETOHOB.

XUMUYECKHE CBOWCTBA albJIETHIOB M KETOHOB: PEAaKIUU TPUCOCIUHEHUSI.

IIpeacraBieHUe O  MEXaHU3ME  pEaKIIMM HVKHGOd)I/IJIBHOFO IIPpUCOCANHCHUA.

Oxucnenue anpJeruyioB, KadyeCTBEHHbIE peakiuuu Ha anpaeruabl. CrocoObl
NOJIYYEHUS U IPUMEHEHUE albJIETU/IOB U KETOHOB.

OnHOOCHOBHBIE TIpeneNibHble KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepusi 1 HOMeHK/IaTypa. Pu3nyeckue CBOMCTBA
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHCJIOT. BOIOpPOIHBIE CBS3UM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.

XHWMHUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTBA, PEaKIUs ATEpUDHUKAIINU, PCAKIIHH
C Y4aCTUEM YTJIEBOJOPOAHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MypaBbHUHOW KHCIIOTHI.

[TorsiTHE O TPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX d3(PUpax, aHTUAPUIIAX,

TaJJOrcHaHrnpujiax, aMmmaax, HUTpujiax.

Muoroo6pasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMpeAeIbHbBIX
1 apOMAaTHYECKHX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCIIOT, THIAPOKCUKAPOOHOBBIX
KuCIOT. [IpencTaBuTen BRICIINX KAPOOHOBBIX KUCJIOT: CTEApUHOBAs, MAIbMATHHOBAS,

OJICMHOBAs, JUHOJICBAsA, JUHOJICHOBAA KHUCJIOTHI. Crroco0nI IMOJY4YCHHA U IIPUMCHCHHC

KapOOHOBBIX KUCJIOT.
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Cnoxuble 3¢upsl. ['omomornueckuii psa, ooOmas ¢Gopmyrna, H3OMEPHS
1 HOMEHKJIaTypa. PU3NYECKUE U XUMUYECKUE CBOWCTBA: THUIAPOJINA3 B KUCION
U LIEJIOYHOM CpeJie.

Kuper. CtpoeHue, ¢(U3NYECKHE W XUMUUYECKHUE CBOMCTBA JKUPOB: THAPOIU3
B KHUCJIOU M 11es109HO0# cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKAIMIMX OCTATKU
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKUpbl B IpUpOJIE.

Mpbu1a Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, UX Mororlee jaeiictBue. [loHsatue

0 cuHTeTHYEeCKuX Mormx cpeacreax (CMQC).

OO61ast XxapakTepUCTHKA YTIIEBOJIOB.

Knaccudukanus yrieBoaoB (MOHO-, IU- U TTOJTUCAXapHIbI ).

MoHocaxapuabl:  TJIHOKO3a, bpykTO3a, raJaKTo3a, pub03a, JIC30K-
cupubo3a. dusnueckue CBOMCTBAa A HaXO0XKJIEHHE B IIPUPO/JIE.

®otocuHTe3. OnTuyeckas mzoMepus. KonpuaTo-lienmHas TayTOMEpHUs Ha IIpUMEpPE

MOJIEKYJIbI TJIKOKO3bl, IPOEKIIUU Xeyopcea, o, B -aHOMCPBI I'NTFOKO3HEI.

XHWMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYaCTHEM CIIUPTOBBIX U aIbACTHIHOM
IpyNI, CHOUPTOBOE M MOJOYHOKHCIOE OposkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYECHUE B KUZHEAECATEIbHOCTU OPraHU3Ma.

HNucaxapunbl:  caxaposa, MaJibT03a U JIaKTO3a. BoccranaBnuBaroniue
U HEBOCCTaHaBIMBarolUe nucaxapuipl. [maponus naucaxapupoB. HaxoxzaeHue
B PUPOJIE U IPUMEHEHUE.

[lonucaxapuabl: Kpaxmaj, IJIMKOT€H W Leiuoio3a. CTpoeHue MakpOMOJIEKYJ
KpaxmaJa, IIMKOTeHa U UEeJUTI0103bl. DU3NYeCcKue CBOMCTBA KpaxMaia U UEJIIIF0JIO3bI.
XHUMUYECKME CBOMCTBA Kpaxmayua: THAPOJIM3, KAa4eCTBEHHAs pPEakUusi C HOIOM.
XVWMHUYECKHE CBOWCTBA IEIUTIONO3BI: THUAPOIU3, MOJIy4YeHHE 3(PHUPOB IEIUTIOIO3HI.
[TorsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

OKCNEpUMEHTAIIbHBIE  METOJbl W3Y4YEHHS BEUIECTB W HX MpEeBpalleHUM:
pPacTBOPUMOCTh PAa3IUYHBIX COUMPTOB B BOJIE€, B3aMMOACHCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE JTUJIOBOIO CIHPTa B AJBACTHJ Ha PACKAIEHHOM MEIHOW MPOBOJIOKE;
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OKHUCJICHHE JTHJIOBOTO CIHMpPTa JUXPOMATOM Kaiusl (BO3MOXHO MCIOJIb30BaHUE
BUJICOMATEPUAIIOB); KAUECTBEHHbIC pEAKLMH Ha anbIeruabl (C TUAPOKCHIOM
nuammuHcepeopa(l) u ruapoxkcunom meau(ll)); peakuus rauiepuHa ¢ TUIAPOKCUIOM
meau(Il); xumuueckue CBOMCTBAa pacTBOpa YKCYCHOW KHCIIOTBI; B3aMMOJEHCTBUE
pacTtBopa rioko3sl ¢ ruapokcunom menu(ll); B3aumonenicTBue kpaxmana ¢ HOJIOM;
pelIeHHEe SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM «CrnupThl U heHons». «KapOoHoBbIE
KUCIIOTHI. CII0KHBIE d(DUPBI».

A3oTcoaep:Kalue OpraHuyecKue coeIMHeHU s

AMUHBI — OpraHMyeckue IMpou3BOAHbIE aMMmuaka. Kriaccudukanuss amMHHOB:
anudaTuyecKre U apoMaTUYEeCKue; IEPBUYHbIC, BTOPUYHbBIE U TpeTUuyHble. CTpoeHue
MoOJIeKyJ, oOmasi (opmyna, u3oMepusi, HOMEHKJIAarypa U (U3MUYECKHE CBOICTBA.
XuMHUYeckoe  CBOMCTBa  anmupaTUyecKMX  aMHMHOB:  OCHOBHBIE  CBOMCTBA,
ANKWJIMPOBAHNE, B3aUMOJECHCTBHE MTEPBUYHBIX AMUHOB C a30TUCTOU KHCIOTON. Conn
AJKWIAMMOHUSL.

AHWIVH — TpEeACTaBUTENIb AMUHOB apomMaTuyeckoro psjaa. CTpoeHue aHWIMHA.
B3aumHoe BnusiHME TPy aTOMOB B MoJieKyJie anuinHa. OCOOEHHOCTH XUMHYECKUX
CBOWCTB aHWINHA. KauecTBEHHbIE peaKMY HAa AHUJIUH.

CrocoObl mony4eHUs] U TPUMEHEHHE anudaTHYeckux amMuHOB. [lomyuenue
aHWJIMHA U3 HUTPOOEH30Ia.

AmuHokucnotsl. HomeHknarypa u m3oMmepus. OTnaenbHble NPEACTABUTENH O-

AMMHOKHUCIIOT:. TJIHIOHWH, aJIaHHH, (beHI/IJ'IaJ'IaHI/IH, CCPHUH, TJYTAMHMHOBAjid KHCJIOTA,

JU3WMH, HIHUCTCHUH. OnTryeckas HN30MEpHUA aMHWHOKHCJIOT! D-u L-aMHMHOKHCIOTEIL.

dusnyeckrue CBOMCTBA aAMHUHOKHUCIOT. XHUMHWYECKHE CBOMCTBA aMHWHOKHUCIIOT Kak
aM(OTEepHBIX OPraHUYECCKUX COCTMHCHUH, peaKIus MOJIMKOHACHCAIINH, 00pa30BaHUE
NenTUAHON CBs3U. buonorndeckoe 3HauyeHHE aMUHOKHUCIOT. CHHTE3 W THAPOJIN3

IICIITUAOB.
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benkn kax mnpupoaHple mnomuMepsl. llepBuuHas, BTOpUYHAsT W TPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOICTBa OEJIKOB: THUAPONIU3, JeHATyparus,
KAaueCTBEHHbIE PEAKIIUU Ha OEJIKH.

[lonsTHE 00 A30TCOACPKAITNX T'CTCPOLHMKIIMYCCKUX COCIMHCHUAX.

[IupUMUIMHOBEIE M NOYPUHOBBIE OCHOBaHHUSA. HYKIEMHOBBIE KHCJIOTHI: COCTaB,

CTPOCHUC U OMoJIornyecKas POJIb.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHUSI BEIIECTB W WX IMPEBpAILCHUN:
pacTBopeHHe OCJIKOB B BOJIE; JeHATypaiusi OEIKOB IPU HAarpeBaHWU; I[BETHHIC
peaKkIuu Ha OCJIKY; PelIeHUE dKCIEPUMEHTAIIBHBIX 3aa4 110 TeMaM
«A30TCozIepKallle OpPraHUYECKHUE COCIUHEHUS» U «Pacrmo3HaBaHWE OPraHUYECKUX
COECIMHEHUI).

BbicokoMoJieKkyJIsIpHbIE COeINHEHUSA

OCHOBHBIE TIOHSTHS XUMHUHM BBICOKOMOJEKYJAPHBIX COCAMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUM, CPEIHSIST MOJICKYJspHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCAMHEHUH —

[moJmMepu3anusad ¥ IMOJIUKOHIACHCAIIUA. [IpencTaBieHHE O CTEPEOPErYISIPHOCTHU

n Ha,HMOHCKVHﬂDHOﬁ CTPYKTYPEC INOJIMMECPOB, 3aBUCHUMOCTD CBOMCTB NOJJMMEPOB OT UX

MOJICKYJIAPHOI'O 1 HAAMOJICKYJIAPHOI'O CTPOCHUA.

[lonumepnsie  Marepuanbl.  [lmactMaccel  (MOJAUATUIIEH,  MOJUIPONMIIEH,
MOJIUBUHWIXJIOPU I,  MOJUCTHPOJ,  TMOJUMETHIMETaKpWiIaT,  MOJUKapOOHATHI,
noydTUICHTepedTanar). YTunusamnus u nepepadoTka miacTuKa.

DnacToMephl: HaTypajbHbId KaydyK, CUHTETUYECKHE Kaydyku (OyTaaueHOBBIN,
XJIOPOIPEHOBBIN, U30IPEHOBBIN) U CUIUKOHBL. Pe3uHa.

BonokHa: HaTypanbHble (XJOMOK, WIEPCTh, ILIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHE (KAllPpOH U JIaBCaH).

HOJII/IMGDBI cCricivajJdbHOI'O HA3HAYCHUA (Te(bJ'IOH, KCBJIAp, DJICKTPOINPOBOAAIINC

HOJIMMEDPBI, OMOpas3jaaraeMble IMOJIUMEDHI).
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OKCHEpUMEHTAJIbHBIE METOAbl M3Y4YEHHS BEIIECTB W HMX MPEBPALLCHUN:
O3HaKOMJIEHHE € 00pa3llaMHu MPUPOJHBIX U HCKYCCTBEHHBIX BOJOKOH, IIacTMacc,
Kay4dyKOB; pEIIEHUE »HKCIEPUMEHTAJIbHBIX 3a1ady 1o Teme «Pacno3HaBaHue
IJ1acCTMacc ¥ BOJIOKOHY.

Pacuérnble 3agaun

Haxoxnenue MonexkysspHOi (opMyiibl OPraHM4eCKOro COeIMHEHUS 10 MacCOBBIM
JOJISIM DJIEMEHTOB, BXOJIAIMX B €r0 COCTAB; HAXOXKIECHUE MOJICKYJISAPHON (HOPMYJIbI
OpraHMYecKoro CcoeAuHeHus: Mo wmacce (00bEMY) TMPOAYKTOB CropaHus; IO
KOJIMYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB PEAKIUU H/WIM HMCXOIHBIX
BEIIECTB; YCTAHOBJICHHE CTPYKTYpHOH (OpMyYIBl OpPraHMYEecKoro BellecTBa Ha
OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB MOJIyYEHUS; OMPEICICHHE JIO0JIH
BBIXO/Ia MPOAYKTA PEAKIIMH OT TEOPETUUECKU BOZMOMXKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanuzanyss MEXNpPEIMETHBIX CBS3€M IPU H3YyYEHUU OPraHUYECKONM XHMHH
B 10 Kiacce ocyuiecTBISETCS Yepe3 HCIOJb30BaHUME KaK OOLIUX €CTECTBEHHO-
Hay4YHbIX IIOHATUM, TAaK W TOHATHH, NPUHATBIX B OTACJIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO1iue ecrecTBEHHO-HAyuYHble IOHATHSA: SIBJICHHE, Hay4yHbIH (akT, TUIoTesa,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCU(PHUKalus, HaOII0eHue, H3MEpPEHUe,
AKCIIEPUMEHT, MOJIEIb, MOJICIINPOBAHHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, IHEPTETUUECKUN
YpOBEHB, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (U3NYECKUE
BEJIMYMHBI, €JUHULBI U3MEPEHHUSI, CKOPOCTh, SJHEPIHUs, Macca.

buonorusa:  knerka, opraHu3M, OJKocHcTeMa, Ouocepa, MeTabonusMm,
HACJIEICTBEHHOCTh, aBTOTPO(MHBI M TeTepOoTpOPHBIA THN NHUTaHUS, OpOKEHUE,
dorocunTes, AbIXaHUEe, OCIKU, YIIEBOIbI, KUPBI, HyKIEHHOBBIE KUCIOTHI, (PEpMEHTHI.

['eorpadusi: mone3Hbie KCKOMaeMble, TOILUIUBO.
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TexHomorus: IMUIICBLIC TTPOAYKTbI, OCHOBLI PAIIMOHAJIBHOI'O IIMTAHHA, MOIOIIHC

cpeacTBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KJIACC «OBIIIAS U HEOPI'TAHUYECKAS XUMMUS»
BA30BbIl YPOBEHb
TeopeTnyeckre OCHOBBI XUMUM

XUMHUYECKUN 3JeMeHT. AToM. SAapo aroma, MU30TOMbI. DJIEKTPOHHAs 000JI0YKA.
DHepreTUYeckre ypOBHH, IMOAYPOBHH. ATOMHBIC OpOWTamH, S-, P-, O-3JIE€MEHTHI.
OcoOeHHOCTH pacrpeesieHus JIEKTPOHOB IO OpOUTAIIM B aToMax 3JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIICKTPOHHAST KOH(PUTYpaIlrsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoanueckas cucrema XuMHYeCKUX 3aeMeHToB 1. .
MengeneeBa. CBsA3b mnepuoauveckoro 3akoHa u Ilepuoanyeckoil CcUCTEMBI
xuMuuyeckux syeMeHToB Jl. M. MenmeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUUYECKUX DJJIEMEHTOB W
00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB I10 IPYIIaM U MeproiaM. 3HAaYCHUE
MIEPUOJIUYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMUYECKas CBA3b. BUIIbI XMMHUUECKON CBSI3U (KOBaJCHTHAs
HEeToJIsIpHass W TIOJspHasi, HWOHHAs, MeTajuihyeckas). MexaHu3Mbl 0OOpa3oBaHUs
KOBAJICHTHOM  XUMHUYECKOW CBsi3M (OOMEHHBIH M JIOHOPHO-aKIICIITOPHBIN).
Bonopoanas cBs3b. BajneHTHOCTh. DJIEKTpOOTpUIIATEIbHOCTh. CTENEHb OKHUCIICHUS.
HMoHbI: KAaTHOHBLI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUSA. 3aKOH IOCTOSTHCTBA
cocTaBa BeIIEeCTBA. THIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOWMCTBA
BEIIECTB OT TUMNA KPUCTATUIMUECKON PEIIETKH.

[TonsTe O pAuCHEpPCHBIX cHCTEMax. VICTHHHBIE W KOJUIOMJHBIE PAaCTBOPHI.

MaccoBas 107151 BellleCTBa B pacTBOPE.
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Knaccudukanus HeopraHudeckux coenuHeHuil. HomeHkmaTypa HeopraHu4ecKux
BEIIECTB. | €HETHMYECKAasi CBsS3b HEOPraHMYECKUX BEIIECTB, NPUHAICKAIIUX K
Pa3IUYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanuss XuMHUYECKUX PEaKIUil B HEOPraHUYEeCKON
Y OPraHWYECKOW XMMHUHU. 3aKOH COXPAHEHHUs MACChl BEIIECTB; 3aKOH COXPAHEHHUsS U
NPEBPALIEHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTbh OT pa3iIuuHbIX (akTopoB. OOpaTHMbIE
peakiuu. XUMHUYECKOe paBHOBecue. DaKTOpbl, BIMSIOIIME HAa COCTOSHHE
xuMuueckoro pasHosecus. Ipunnun Jle [larense.

Onextponurndeckass auccouuanus. CuibHble U cialOble snekTponutsl. Cpena
BOJAHBIX pAcTBOPOB BEIIECTB: KuCJas, HEWTpanpHasd, Iieno4yHas. [loHAatne o

BOJOPOAHOM IT1OKAa3aTeCjic (DH) pacTBOpa. PCaKIII/II/I MOHHOI0O OOMeEHa. FHZ![!OHI/IB

HCOPTraHWYCCKHUX 1M OPTraHNYCCKHUX BCIIICCTB.

OKHCIIUTEIBbHO-BOCCTAHOBUTEIILHBIC peaKnuu. [lonsTue 00 QJICKTPOJIN3C

pacmyiaBoB U pacTBOPOB coyel. [IpuMeHeHne 3IeKTPOoIr3a.

OKCIIEpUMEHTAIIbHBIE  METOJbl HM3Y4YEHUs BEIIECTB M WX NPEBpalllCHUN:
neMoHctparusa Tabnun «llepuoguueckas cucTtemMa XuMHUUYeckux ayemeHToB [I.U.
MenpeneeBay; HM3ydeHHE MOJENIEH KPUCTAIMYECKUX PEIMETOK; HAONIOACHUE U
ONKMCAaHHUE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pa3joKEeHHE MEePOKCUIA
BOJIOpPOJAa B MPUCYTCTBUM KATAIM3ATOPA, OMPEACIECHUE CPENbl pACTBOPOB BEILIECTB C
MIOMOIIBI0 YHUBEPCAJIBHOTO MHAMKATOPA, PEaKIUU HOHHOTO OOMEHA); MPOBEJICHHE
MPAKTUYECKON paboThl «BnusHUE pa3nuyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU

peaxiumn».

PacuéTHble 3aga4n
Pacuéthl Mo ypaBHEHUSIM XMMHUYECKHUX PEAKIHMI, B TOM YHCJIE TEPMOXUMHUUYECKUE

paC‘-IéTBI, paC‘-IéTBI C UCIIOJIB30BAHUEM ITOHATHSA «MACCOBaAsA OO0 BEIICCTBA».
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Heoprannyeckass Xumus

Hemerannel. Ilonoxxenue HemeraiuioB B Ilepuoanueckon CUCTEME XMMUYECKUX
sanementoB J[.M. MengeneeBa u 0coOeHHOCTH CTpoeHHs aToMoOB. Duznueckue
CBOMCTBa HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEpe KHUCIOpOoAa, CEphI,
docdopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BaXHEWMIIMX HEMETaUIOB (TajJOreHoOB, Cephbl, a30Ta,
docdopa, yriaepoaa u KpeMHHUS) U UX COSIUHEHHUMN (OKCUJIOB, KUCIOPOICOAEPIKAIINX
KHUCJIOT, BOAOPOJAHBIX COSTUHEHUM ).

[IprMeHeHne BaXKHENIIINX HEMETAIIJIOB U UX COCIMHEHUM.

Metamibl. Ilonoxxkenue wMetamwioB B llepuoguueckoil cucremMe XUMHUYECKUX
anementoB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHUSI AJIEKTPOHHBIX 000JOUCK
aToMoB MeTayuioB. OOmue ¢uzudeckue cpoiicTBa MeTauioB. CIulaBbl METAJIOB.
DIIEKTPOXUMUUYECKUN psi HAPSHKEHU METAJIIOB.

XUMHUYECKHE CBOWCTBA BaXKHEHIITUX METAJUIOB (HATPUH, KA, KalbIlui, MarHuH,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6HII/I€ CITOCOOBI IMOJY4YCHHA MCTAJLJIIOB. Metamnyprus. Koppo3usi MeTaJlIoB.

CriocoObl 3aIUThI OT KOppo3uu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCIepUMEHTAIIbHBIE METOJbl M3YUYEHHsI BEIIECTB M HUX MPEBPAIICHUIN: U3yUYEHUE
Koekiun  «MeTamuiel M CIUIAaBbI»,  OOpas3loB  HEMETAJUIOB;  pelIeHUe
OKCIIEPUMEHTATBHBIX 3aJa4; HAOMIOJeHHe W OINKCAaHWE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJEHCTBHE THUAPOKCHIA ATIOMUHHUSA C PacTBOpaMU

KHCJIOT menoqeﬁ, Ka4CCTBCHHBIC PCAKIINHU HA KaTHOHBI MeTaJ'IJ'IOB).

PacuéTHble 3aga4n

Pacuérel maccel BemiecTBa WM OOBEMa Ta30B IO H3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIMH BEIICCTB;
pacy€Thl Macchl (00bEMA, KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO U3
BEILIECTB UMEET MPUMECH.
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XuMuA U )KU3Hb

Ponpr xumuum B oOecne4eHUH HKOJIOTUYECKOM, SHEPreTUYECKOM U MHUILEBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBLL. [IOHSATHE O HAyYHBIX METOJaX IO3HAHUS
BELIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 06 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJYyYEHUs
BAKHEUIIIUX BELIECTB.

YenoBek B MUpE BELIECTB U MAaTEPHUAJIOB: BAXKHEUIIINE CTPOUTEIIBHBIE MATEPHUAIIBI,
KOHCTPYKLUMOHHBIE MaTepUaNbl, KpPACKH, CTEKJIO, KEepaMHKa, MaTrepualbl I
AIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUUECKHUE U MUHEPAJIbHBIC YA0OPEHUS.

XuMHST W 3I0POBbE YEJIOBEKA: TMPABHWIIA MCIOJB30BAHUS JIEKAPCTBEHHBIX
npernapaToB; MpaBuia 0€30MacHOTO MCIOJIB30BaHUS MPENapaToB OBITOBOM XUMHUH B
ITOBCETHEBHOM KU3HH.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeaIMETHBIX CBSI3eM NMpH M3ydeHUH OOIed U HeOpraHMYeCKOu
xuMuH B 11 Kiacce ocymiecTBISIETCS Yepe3 UCIOJIb30BaHMe KaK OOUIUX €CTECTBEHHO -
HAay4YHbIX TMOHATHUM, TaK W IOHATUH, SABJIAIOLIUXCS CUCTEMHBIMHU JUISl OTACIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbBIC MMOHATHSA: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, Kiaccu(ukanus, NEPUOIUYHOCTh, HAOIIOEHNE, DKCIEPUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHUE, SBJIICHHUE.

®dusuka: Marepus, dHEpPrus, macca, aToM, 3JEKTPOH, IPOTOH, HEWUTPOH, WOH,
M30TOM, PAaJIUOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUN YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHME BEIIEeCTBA, (PU3MYECKHME BEIUYMHBI M CIMHUIIBI UX
A3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opranusM, 3Kkocuctema, ouocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepanbl, TOpHBIE MOPOJbI, TOJE3HBbIE HCKOMAeMble, TOIUIUBO,

PECYPCHI.
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TexHomorus: XuMHYECKas IMPOMBIIIVNICHHOCTb, MCTAJLNIYprusi, MIPOHU3BOJACTBO
CTPOUTCIIBHBIX MAaTCpPHUAJIOB, CEJIbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, MHIICBAA
IMPOMBIIIJICHHOCTD, (bapMaHeBTI/I‘IeCKaH IIPOMBIIIIICHHOCTD, IMpOU3BOACTBO
KOCMCTHYCCKHX IpClapaTroB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpPHAJIOB,

QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.

11 KVIIACC «OBIIAA U HEOPTAHUYECKASA XUMUSD»

YIIYBJIEHHBIA YPOBEHD

TeopeTnyeckre OCHOBBI XUMUM
Atom. CocTaB aTOMHBIX A/1€p. XUMHUYECKHUI 31€MEHT. 30TOIbI.

KopnyckysipHO-BOJHOBOM AYyaJIn3M, JIBOMCTBEHHAs Ipupoaa SJICKTPOHA.

CTpOGHI/Ie QJICKTPOHHBIX 000J10UEK 4aTOMOB, KBAHTOBLIC YHCJIA. BHGPFGTI/ILIGCKI/IG

YPOBHU U TOAYpOBHU. ATOoMHBIE opOuTanu. Kraccupukanus XuMHUECKHX

aneMeHTOB  (S-,p-,d-,f-amemenTsr). PacmpeneneHue SIEKTPOHOB 1O  aTOMHBIM

opOuTAIAM; NPUHLKI MHUHUMYMa »Hepruu, npuHimn [laynu, npaBuino XyH7a.
DNeKTpOHHBIE KOH(PHUTYypallMy aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU, DJIEKTPOHHBIE KOH(PUTYpAIIUU HOHOB.

IlonsTHE 00 SHECPI'un HMOHHM3AIINH, SHCPIHHU cCpoacCTBa K 3JICKTPOHY.

DNEeKTPOOTPUIATEIBHOCTb.

[Tepuonuueckuit 3akoH wu llepuoanyeckass cuUcTeEMa XHMHUYECKHX 3JIEMEHTOB
. . MenneneeBa. CBA3b MEpUOJUYECKOr0 3aKkoHa W [lepmomnueckoil cUCTEMBI
XUMHYECKHX  DJIEMEHTOB C  COBPEMEHHOM  TEOpHUEH  CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH WM3MEHEHHUS CBONCTB XHUMHYECKHUX DJIEMEHTOB M O00pa3yeMbIX UMU
MPOCTHIX U CIOXHBIX BEIIECTB MO I'PYyMNIlaM M MepHoiaM. 3HaAYCHUE TIEPHUOIAUYECKOTO
3akoHa [[. 1. Menpaeneena.

XuMudeckass CBsA3b. BwuAabpl XHMMHWYECKOM CBS3M: KOBAaJCHTHAsA, WOHHAd,

MeTajndyeckas. MexaHu3mMbl 00pa3oBaHUsI KOBAJIECHTHOM CBsI3U: OOMEHHBIN
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Y IOHOPHO-AKIENTOPHBIA. DHEPrusi M JJWHA CBSA3U. [IONSIPHOCTH, HANpPaBIEHHOCTh
W HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpartHbeie cBs3u. BopoponHast CBs3b.
MexXMOoNeKyIsIpHbIE B3aUMOACHCTBHUS.

BaneHTHOCT, M BaJCHTHBIE BO3MOXXHOCTHM AaTOMOB. FI/I6DI/II[I/133HI/I$I ATOMHBIX

opOutasiei. CBs3b DSJIEKTPOHHOM CTPYKTYpbl MOJIEKYJI C HMX TIE€OMETPUYECKUM

CTPOCHHMEM (Ha MPUMEPE COENUHEHUHN 3JIEMEHTOB BTOPOI0 IEPUO/IA).
[IpencraBienne O KOMIUIEKCHBIX coeluHeHHusX. COocCTaB KOMILIEKCHOIO HOHA:

KOMHJI@KCOO6p3,30BaTCJIB, JIUIraHABbI. KoopaunamuonHoe umciio. HomeHknarypa

KOMILICKCHBIX COCAMHCHUI. 3HaUCHUE KOMILJICKCHBIX coeauHeHuu. [loHsTue

0 KOOPJAMHALIMOHHON XMMUH.

BemectBa ~ MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO  CTpOe€HUs.  Tumbl
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonstue o AUCIICPCHBIX CHUCTCMaXx. HNctunHbie PaCTBOPGLI. [IpencraBieHue

0 KOJUIOMAHBIX pactBopax. CrnocoObl BBIpaXKEHUSI KOHIUEHTPAIMd PaCTBOPOB:
MaccoBasi JOJi BEIECTBA B PacTBOpE, MOJISIpHAs KOHUEHTpauusd. HacelleHHble
Y HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KprcTaimoruaparsl.

Knaccudukanmus u HOMEHKIAaTypa HEOPraHMYECKUX BEHIECTB. TpuUBHAIbHbBIC
Ha3BaHUA OTAEIbHBIX MPEJICTABUTEIEH HEOPTAHNUYECKUX BELIECTB.

Knaccudpukanys XUMHUYECKMX pEaKIUid B HEOPraHWYECKOW ¢ OpraHWYeCKOM
XUMUHU. 3aKOH COXPAHEHMsS MacChl BEUIECTB; 3aKOH COXPAHEHUS M MpeBpalleHUs
SHEPTUU TPU XUMHUYECKUX peakuuax. TemnoBbie d3QPEKThl XUMUYECKUX PEAKIIH.
TepMOXUMHYECKUE YPABHEHUS.

CKOpOCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT pPAa3IUYHBIX (DAKTOPOB.
['omorenHbIe 1 rereporeHHble peakunu. Karanus n katanns3aTopsl.

OOpatuMpie U HeoOpaTHMbIC peakiuu. XUMHYEeCKoe paBHOBecue. KoHcTaHTa

XUMHYCCKOI'0 pPAaBHOBCCHA. (DaKTOpI)I, BIUAIONIMEC Ha IIOJTOXKCHHC XHMHUYCCKOI'O

paBHOBECHS: TEMIIEPATYpPA, NABJICHUE M KOHUEHTPAIIMU BEIIECTB, YYACTBYIOIIUX
B peakuud. [Tpunuun Jle [laTtense.
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Onextponutnyeckas auccounanus. CuibHble U ciaOble 37eKTpoauThl. CTeneHb

aucconuanuu. MoHHOE NpOM3BEACHUE BOJEBL. Cpej:[a BOAHBIX PaCTBOPOB: KHCJIOTHA,

HeWTpanbpHas, 1menoyHas. Bonopoansiii mokasarens (pH) pactBopa. 'unponus coneit.
Peakiiuu nonHoro ooOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKUCIUTEINb
U BOCCTaHOBHUTENb. IIporecchl OKHCIEHHMSI W BOCCTaHOBJICHHS. BaxHeliue
OKHCITUTEIW W BOCCTAaHOBUTENTW. MeToja SIEeKTPOHHOro OanaHca. OJIEKTPOIU3
PacTBOPOB U PACIIaBOB BEIIECTB.

OKCNEepUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEIIECTB MW WX  IPEBpalleHUN:
paslioKeHrue TMEepOoKCHAa BOJOpOJa B TMPUCYTCTBUM KaTajlu3aTopa; MOJCIH
KPUCTAJUTMYECKUX PENIETOK; MPOBEJACHUE pPEaKIuii MOHHOTO OOMEHA; ONpEe/ICIICHHE
Cpeabl PacTBOPOB C TIOMOIIBI) HWHAUKATOPOB;, W3YYCHHE BIUSHUS PA3TUIHBIX
(GbakTOpoB Ha CKOPOCTh XHMHYECKON pEaKkIUuu U TIOJIOKEHHE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuueckass XuMus

[Tonoxenue HeMmetaiuioB B llepuogmueckoill cuUcCTEME XUMHUUYECKHUX DJIEMEHTOB
. . MenaeneeBa u OCOOCHHOCTH CTPOEHUS HMX aTOMOB. DU3MYECKHUE CBOMCTBA
HEMETAJJIOB. AJJTIOTPOIHMS HEMETa/uIoB (Ha IpuMepe Kuciaopoaa, cepbl, (ocdopa
U yTJIepoa).

Bomopon. Ilonyuenwe, (¢u3WYecKHe W XUMHYECKHE  CBONCTBA:  PEaKIHH
C MeTaJylaMHi U HeMEeTaJlJlaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['uipuibl. TONIMBHBIC
3JIEMEHTHI.

lamorensl. HaxoxaeHue B mpupoje, CHocoObl  TMONydeHus, (U3HUECKHe
U XUMHYECKUE CBOMCTBA. ['aJloreHOBOMOPObI. BakHenIme KHCIOPOACOAEPKAIINE
COCMHEHUS TajoreHoB. JlabopaTopHbie M MPOMBIIUICHHBIC CIIOCOOBI IOTYyYCHUS
rajoreHoB. [[ppyMeHeHne TaJoreHOB U UX COSTMHEHU .

Kucnopon, o30H. JlaGopaTopHble U NMPOMBIIIJIEHHBIE CHOCOOBI  MOJYYCHUS
kuciaoposa. Dduszndeckre W XUMHYECKHE CBOMCTBAa U MPHUMEHEHHE KHCJIOpOJa
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1 030Ha. OKCUIBI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CriocoObl MoTydeHus, PU3nuecKkue U XUMMHUUECKUe
cBoictBa. CepoBonopon, cyabduasl. Okcun cepoi(IV), okcua cepoi(VI). Cepnucras
U cepHasi KUCIOThI U UX coyid. OCOOEHHOCTH CBOMCTB CEpHON KUCIOTHI. [IpuMenenue
Cepbl U €€ COCTUHECHUN.

Azor. HaxoxaeHue B mpupojie, CocoObl MOMyYeHHs, GU3NUECKHEe U XUMUYECKUE
cBoiicTBa. AMMHUaK, HUTpUIbl. OKCHUIBI a30Ta. A30TUCTast U a30THAsI KUCIOTHI U UX
comu. OcoOEHHOCTH CBOWCTB a30THOW KHUCIOTHL. [IpuMeHeHue azora u €ro
COEJIMHEHUN. A30THBIE YI00pEHUS.

®ochop. Haxoxpaenwe B HOpUPOAE, CHOCOOBI  MONy4YeHHs, (HUIUUECKUE
u xumudeckue cpoictBa. Dochunbr u dochun. Oxcunbl docdopa, dochopHas

kuciaora u eé comd. MeradochopHas u nupodocdopHas KHCIOTHI, (ochopucras

u__docdhopHoBaTrcTass KUCIOTHL. llpumenenne d¢ochopa W €ro CcoeauHEHUHN.

docdopHbIe YI0OpeHUs.

VYrnepon, HaxoXIeHHE B NMpHUpoAe. AJUIOTponHble Moaudukanuu. Duznyeckue
U XMMHYECKHE CBOICTBa MPOCTHIX BEHIECTB, O0Opa30BaHHBIX yriaepoaoM. Oxcunm
yraepoaa(Il), okcua yrinepona(IV), yroiapHas Kuciaotra U €€ Coiau. AKTUBUPOBAHHBIN

yronb, aucoporms. Dymiepensl, rpadeH, yriaepoaHble HaHOTPYOku. Ilpumenenue

IPOCTHIX BEUIECTB, 00PAa30BAHHBIX YIJIEPOIOM, U €r0 COCTUHECHHM.
Kpemunii. Haxoxnaenwe B mpupoae, CHocoObl  MONy4deHHs, (HU3HUECKHE
n xumuueckue cpoiictBa. Okcun kpeMHus(IV), kpemMHUeBas KUCIOTa, CUIIMKATHI.
[Ipumenenue kpeMHus U ero coequHeHuil. CTeKI0, ero nojay4yeHue, BUIbl CTEKIIA.
[Tonoxenne mertamnoB B [lepuonnueckoil cuUCTEME XUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI JIEKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB.

PaCHDOCT[)aHeHI/IC XUMHMYECKHUX 3JIEMEHTOB-METAIJIOB B 36MHOM KOpCE.

O6mme ¢usnueckne CBOWCTBa MeTaWIOB. [IpuMeHeHWe MeTamioB B OBITY
u TexHuke. CIUTaBbl METAIIJIOB.
DNEKTPOXUMUYECKUN psAll HanpskeHUH metamioB. OO0mue crnocoObl MOMydYeHUs
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METAJJIOB: THAPOMETAIUTYPrusi, MUPOMETAIUTYprusi, aneKkrpomeTamutyprus. [lonstue
0 Koppo3uu MeTayIoB. CriocoObl 32Tl OT KOPPO3UHU.

O6mass xapakrepuctuka MetawioB |A-rpynnsl  [leproguyeckoil  cuCTeMbI
XUMHYECKUX 3JIeMeHTOB. HaTtpuili n kanuii: noigydeHue, pU3nYecKue U XUMHUYECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COETUHECHUM.

O6mass xapakrepuctuka wetauioB |lA-rpynner  Ilepuogudeckoil  cuctemsl
XUMHUYECKUX 2JIEMEHTOB. Maruuii u KajlblUi: MoJydeHue, GU3NUEeCKUe U XUMUYECKUE
CBOMCTBa, MPUMEHEHUE TMPOCTHIX BEIIECTB W UX coeluHeHUU. JKECTKOCTh BOMABI
U Cc11ocoObl €€ yCTpaHEHUSI.

AJIOMUHUN: TIONy4YeHHE, (PU3MUECKHEe W XUMHYECKHE CBOWMCTBA, MPUMEHCHHE
IPOCTOrO0  BEIIECTBA W €r0  CoeAWHEHWH. AMQoTepHbIe CBOWMCTBA OKCHA
U THIPOKCH/IA ATFOMUHUSI, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miass  xapakTepuCTHKa  MeTaUioB  MoOouHbix  moarpymm  (B-rpymm)
[lepuoanveckoi cUCTEMbl XUMUUYECKUX AIIEMEHTOB.

@u3nuecKkue W XMMUYECKHE CBOWCTBA XpoMmMa U ero coeauHeHuid. OKCHIIbI
u rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpoMarsl U auXpoMaThl, UX
OKHCJIMTEIIbHBIE CBOMCTBA. [loJlydeHre u MpUMEHEHHUE XpOMa.

DU3UYECKUE U XMMUYECKHE CBOMCTBA MApPraHlla U €ro CoeauHEHn. BaxxHenme
coenuHenus wmapranna(ll), wmapranna(IV), wmapranna(VI) wu  wmapranma(VII).
IlepmaHraHat Kajiusi, €ro OKACIUTEIbHBIE CBOWCTBA.

duznueckue M XUMHUYECKHE CBOMCTBA JKejae3a M ero coeauHeHnil. OKCUIBI,
ruapokcuasl U conu sxene3a(ll) u xeneza(Ill). [lonyueHne wu mpuMeHeHHE Kene3a
U €ro CIUIABOB.

dU3NYEeCKUE W XMMHYECKHE CBOMCTBA Meau W €€ coeauHeHuil. [lomydenue
Y IPUMEHEHUE MEJU U €€ COCTMHEHHUIA.

[{uuk: monydenue, GU3NUECKUE W XUMUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOWCTBA
OKCHJIa U THMAPOKCHAA IIMHKA, THUIPOKCOKOMIUIEKCHl LHMHKA. [IpuMeHeHue uuMHKa
U €ro COCIMHEHUN.
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DKCTIEpUMEHTALHBIE METOABl M3YYCHHS BEIISCTB M WX MPEBPAIICHHUA: N3YUCHUE
0o0pa3IloB HEMETAIOB; TOpeHue cepbl, ¢gocdopa, Kele3a, MarHus B KHUCIOPOJE;
M3YUYCHUE KOJUICKIMH «MeETa/Tbl ¥ CIUIaBbl»; B3aMMOJICHCTBHE  IEIOYHBIX
U TICIIOYHO3EMENBHBIX  METAIOB C  BOJOH  (BO3MOXKHO  HCIOJIb30BAaHUE
BHJICOMATCPHUAJIOB); B3aMMOJCHCTBHE IIMHKA W XKejle3a C pacTBOPAaMH  KHCIOT
U IeJI0Yeii; KaYeCTBEHHBIC PEaKIMM Ha HEOPTaHUYECKUE aHMOHBI, KATHOH BOJIOPO/Ia
¥ KaTHOHBI ~ METAJUIOB;  B3aWMOJICHCTBHEC THUIAPOKCHJIOB QIIOMUHUS W IUHKA
C pacTBOpaMHu KHCJIOT W IIEJIOYCH; pelIeHNEe SKCIICPUMEHTAIBHBIX 3aJa4d 10 TeMaM
«lanorensr», «Cepa ue€ coenmuHEHHS», «A30T W Hochop | MX COCAUHCHHS,
«MeTajutbl TJIABHBIX MMOATPYII, «MeTalIbl MOOOYHBIX TOATPYIIID).

XUMHUS U )KU3Hb

Posb xumuu B o0ecrieueHUN yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA.

[ToHsiTHE O HAyYHBIX METOAAX [MO3HAHUS U METOA0JIOTUN HAYYHOTO UCCIIET0OBAHMUS.

Hay4Hble MpUHIUIIBI OpraHu3aiil XUMUYECKOTO MPOU3BOCTBA. [IpoMbIlIeHHbIE
CIOCOOBI TIOJIYYEHHsI BXKHEWINMX BEIIECTB (HA MpUMeEpe MPOU3BOJCTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHojda). [IpoMbllieHHbIE CIMOCOOBI MOMYYEHHS METaJlIOB
U CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIeH Cpebl M €ro IMOCIeACTBUS.

I[TpobGisiema mnepepaboOTKW  OTXOJOB W MOOOYHBIX  OPOAYKTOB. PoOjJb  XUMHUU

B 00€CTICUCHUH PHEPTETHIECKON Oe301acHOCTH. [IpUHIIMIIBI «3EIEHON XUMUN.

Xumus " 310pOoBbe uenoBeka. JlekapctBeHHble cpenctsa. [IpaBuna ncnonb3oBaHus
JIEKapCTBEHHBIX IpernapaToB. Pojab XuMuM B pa3BUTUU MEIUIMHBI.

XYMHUS TIMIUA: OCHOBHBIE KOMIIOHEHTHI, MHUIEBble 100aBku. Ponb xumun
B 00ecTieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmetrnueckue wu mapdromepubie cpenctBa. beiToBas xummus. [Ipasuiia
0€30MacHOT0 UCIIOIK30BaAHUS MTPENapaToB OBITOBON XUMHUH B TIOBCETHEBHON KU3HH.

XUMHUSI B CTPOUTENBCTBE: BaXKHEWINIME CTPOUTEIbHBIE MaTepuasabl (LEMEHT,
OeTOoH).

XUMUS B CETCKOM X03siicTBe. OpraHnyeckue 1 MUHEpaIbHbIE YI00pECHHUS.
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COBpCMeHHBIC KOHCTPYKIOMOHHBIC MaTCpualibl, KpacKH, CTCKJIO0, KCpaMHKa.

Marepuaisl JuTs DIEKTPOHUKU. HaHOTEXHOJIOTHH.

PacuéTrHble 3a1aun

Pacuétel: Maccel BemiecTBa WM 00BbEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIlECTBA, Macce WIM 00BEMY OJTHOTO U3 YYACTBYIOUIMX B PEAKIIMU BEIIECTB; MACCHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET
npuMecu; Macchl (00BbEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEaKIUHU, €CJIH OJHO U3
BEIIECTB JAHO B BHUJIE PACTBOpA C OMNPEACIEHHOM MACCOBOM JOJEW PACTBOPEHHOTO
BEILIECTBA; MACCOBOM JOJIM U MOJISIPHOM KOHILEHTPAIlMU BEUIECTBA B PACTBOPE; 10U
BBIX0/1a TPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzanys MexXnpeaMeTHBIX CBSI3ed NPU HU3YyUYCHHH OOIIEH W HEOpraHUYeCKOM
xuMUHU B 11 Kjacce oCyIiecTBIseTCs Yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO -
HAay4YHBIX TIOHATHH, TaK W TIOHATHH, TPUHATHIX B OTACJIBHBIX MpPEaAMETax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: SBJIICHHE, HAy4YHBIM (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CUHTE3, KIacCU(UKAIUA, MEPUOIUIHOCTh, HAOIIOJCHUE,
U3MEPEHHE, SKCIIEPUMEHT, MO/IEJb, MOJICIMPOBAHUE.

®dusuKa: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
H30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, YHEPreTHYECKU YPOBEHb, BEIIECTBO, TEO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBA, WJCaIbHBIN Ta3, (PU3MUeCKue BEIIMYHHEI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kinerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MeTabOIU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, YXUPBI, YIJIEBOJbI, HYKICHHOBBIC KHCIIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB M MTOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadusi: mMuHepanbl, TOPHBIC TMOPOJIbI, TMOJIE3HBIE HCKOIMAEMbIE, TOIUIMBO,
pECypCHI.

TexHoJorus: XUMHYECKasi MNPOMBIILICHHOCTh, METAJUTYPrusi, CTPOUTEIbHBIC
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MaTCpUaJIbI, CEJIbCKOXO03IHMCTBEHHOE IMPOU3BOACTBO, IHHOICBAA IIPOMBIIIJICHHOCTD,
@apMaHCBTHqCCKaH IMPOMBIINIJICHHOCTDb, IIPOU3BOJCTBO KOCMCTHYCCKUX IIPCIIapaTosB,
MMPONU3BOACTBO KOHCTPYKIOMOHHBLIX MATCPUAIOB, OJJICKTPOHHAA MPOMBIINIIICHHOCTD,

HAHOTCXHOJIOTHMH.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEAMETA «XUMMWUSA»

10 KIJACC «OPTAHUYECKASA XUMUS»

Ba3oBbiii ypoBenb (1 1ac)

Yrayoaénusii yposens (1+2yaca)

Kon-Bo Kon-Bo
JacoB Pa3nen 1. TeopeTrnueckne oCHOBBI opranuyeckoit xumum (3 1)\(94) JacoB
3y Tema 1. Ilpeamer oprannyecko XuMun. Teopusi XUMHYECKOr0 CTPOCHHUS OPraHNYECKUX 94
COeIUHEeHUM
1 [Ipenmer  opraHuyeckom  XUMUH: €€

BO3HHKHOBCHHUC, PA3BUTHC U 3HAUCHHUC B
IMOJYYCHHHN HOBBIX BCIICCTB W MATCPHAIIOB.

JleMoHCTpaluu: — O3HAaKOMJICHHUC C

oOpasllaMM  OpraHMYECKUX  BEIIECTB |
MarepuajaMd Ha WX OCHOBE, — OIBITHI IO
NPEBPAIICHUIO OPraHMYEeCKUX BEUIECTB IPHU
HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U

TOpEHHE).

DJEKTPOHHOE CTPOECHHE aTOMa YIJIEpOoJa: OCHOBHOE

1 BO30YXXJIEHHOE COCTOSHUSA. BajmeHTHhIE BO3MOXKHOCTH




aToma yriepoaa. XUMHUYECKasl CBSI3b B OPraHUYECKUX

COCIMHEHUSX. Tursl rudpuan3anuu ATOMHBIX
opOutanei yrieposa.

MexaHnu3mbl  00pa3oBaHUsl  KOBAJIGHTHOW  CBSI3U
(oOMeHHBIH U JIOHOPHO-aKLETITOPHBIN ). Turnsl

MECPCKPBIBAHUA ATOMHBIX Op6HTaHeI>'I; O- U TT"CBA3U.

Teopusi CTpOCHUSI OPraHUYECKUX COCTMHEHUM
A. M. bytnepoBa, €€ OCHOBHBIE MOJOXKCHMUSI.

CTpyKTypHBIE dbopmybl

BCHICCTB. FOMOJIOFI/UI, HN30MCpus. XuMHUecKas

OpPraHUYCCKUX

CBA3b COCIMHCHUAX

B OpPraHHYECKUX
OJIMHApHbIE W KpPATHbIE CBS3U. G- U T-CBS3H.
JlaGopaToOpHBIA OIBIT: — MOJICTUPOBAHUE

MOJICKYJ OPraHM4YCCKUX BCHUICCTB.

OpunapHasi, IBOWHAas W TpoHHas CBs3b. CrocoObl
pa3pbiBa CBSI3€M B MOJIEKYJIaX OpPraHUYECKHUX BEIECTB.
[Tonsitie o0 cBOOOAHOM paauKale, HyKiIeopuie

U DJICKTpOdHIIE.
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bopmyIibl BHJIOB:

CTpyKTYypHBIE Pa3IUYHBIX
CKEeJIeTHa.
Buasl nzomepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.
DneKTpoHHbIE YPHEKTH B MOJIEKYJIaX OPTaHUYECKUX

COE€IMHEeHUN (MHAYKTUBHBIN U Me30MepHbIN 3G (HEKTHI).

[IpencraBnenue 0 KJ1accupuKaIuu
OpraHUYeCKUX BEIIECTB. Homenknatypa
OpraHUYeCKUuX COETMHEHUI

(CI/ICTeMaTI/IIIeCKaSI) N TPpUBUAJIIBHBIC HA3BAHUA
Ba)KHEHUIIIMX I'[pGIICTaBI/ITeJIeﬁ KJIaCCOB

OpPraHNYCCKHX BCIICCTB.

OcobOenHoctu U KJaccuuKaims OpraHUYeCKUX
peakuuii. OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

B OPraHUYECKOW XHUMUH.

DKCHEpPUMEHTAIbHBIE METOJIbl M3YYCHUS BEIIECTB U UX
MPEeBpAIEHN: KauyeCTBEHHOE OOHApy>XEHUE YIiepona
¥ BOJIOPOJIa B OPTaHMYECKUX BEIIECTBAaX. BhUMCIeHUS:
bopmyIibl

OmpeaeiICHUE MOJIEKYJIIPHOU
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OpraHHu4€CKOro BCIICCTBA 1o MaCCOBBIM JO0JISIM

3JIEMCHTOB, BXOOAIIINUX B €T'0 COCTAaB.

Pa3nen 2. YraeBomopoani (14)\(40)

2y

Tema 2. IlpenenbHbie yIriieBOAOPOAbl — AJKAHBI, IUKJI0AJIKAHBI

64

ANKaHBI: COCTaB U CTPOCHUC, TOMOJIOTMYECKUM paa.

MeTtaH u 3TaH — HpOCTeﬁHJPIe NpeaAcCTaBUTCIIN

AJIKaHOB: (1)I/ISI/I‘I€CKI/I€ CBOMCTBA.

HomenknaTtypa 1 u3oMepusi aJikaHOB. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJIKaHOB,
sp3-ruOpuausanus aTOMHBIX OpOMTaNel yriepona,

O-CBA3b. KOHd)ODMGDBI.

JemoHcTtpanusi: PU3UYECKUE CBOWMCTBA AJIKAHOB
(pactBopumocTs). [Ipaktnyeckasapabora  Ne 1.

[lonydyeHue MeTaHa U U3YYEHHE €r0 CBOWCTB.

MeraH 1 3TaH — XUMHUYECKHE CBOICTBA (peaKIuu
3aMelIeHUs U TOPEHUS ), HAXOKAEHUE B IPUPOJIE,

IMOJTYYCHHC U IIPUMCHCHHUC.

XUMHUYECKHE CBOMCTBA AaJKaHOB: HM30MEPHU3AIIUU,
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JETUJIPUPOBAHUS, [MUKJIN3AIHNH, MAPOJIN3A,

KpekuHra. llpeacraBneHue 0 MEXaHW3ME pEaKIU

pPaauKajJIbHOI'O 3aMCIIICHM .

[uxnoankanel. OOmas GopmMyna, HOMEHKIATypa U
uzomepusi. OCOOEHHOCTH CTPOCHHSI M XMMHUYECKHUX
CBOMCTB MalbIX (LMKJIONPONAaH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTIEHTaH, IUKJIOTEKCaH)
nukioankaHoB. CrocoObl MOJMyYeHus M

IMPUMCHCHUC IUKIIOAJIKAHOB.

(6+1)u

Tema 3. HenpenesibHbIe YIi1eBOA0PO/IbI:

AJIKCHBbI, aJIKaJINCHbI, AJIKHHBI.

Tema 3. HenpenenabHble yriieBOAOPOAbI:
aJIKeHbl, AJIKaJHeHbI, aJKUHbI (13+2)4.
Tema 6. 'anoreHnpou3BoAHbBIE

yrJjieBoaopoaon (44).

(17+2)q

AJIKEHBI: COCTaB U CTPOEHUE, T'OMOJOTHYECKUU

pan. OTWNEH W [OPONWJIEH —  MNPOCTEUIIne

NPEJICTABUTEN ATKEHOB: (PU3MUECKUE CBOMCTBA.

AnkeHbl: SP’ruOpuausalus aTOMHBIX opOuTaneil

yriaepona, o- u  7wcBi3u. CTpykTypHas H
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reoMeTpuuecKkas (IUC-TpaHc-) U30MEpHsI.

Bpruncnenuss: —  HaxOXIEHHUE MOJIEKYJISIPHOU 1P
(bopMyJIbl OPraHUYECKOr0 COECIMHEHHUS M0 Macce
(00BEMY) IPOIYKTOB CrOpaHUs.
OTUNIEH W TPONUIEH — XUMUYECKUE CBOMCTBA 1
(peakuuu TUAPUPOBAHMUS, rajoreHUpOBaHMS,
TUApATAllMM, OKHCICHUS W  NOJMMEPU3ALNN),
nojsiyuenue u npumeHenue. [Ipakrtuueckas pabora
Ne 1. Tlonydenue sTuneHa U U3y4YeHUE €ro CBOMCTB.
XHUMHUYECKHE CBOWCTBA AJIKEHOB: 3aMELICHUS B O- 1
IIOJIOKEHUE TIPU JIBOMHOM CBA3U. lIpencrasienue
0 MEXaHM3ME PEaKIuu 3JeKTPO(UIBLHOTO
IIPUCOCAVHEHUS.
Tema 6. T'amoreHNpPOW3BOIHBIE YTIIEBOIOPOJIOB 1

(lgac u3 4): DJEeKTpOHHOE CTpOCHUE
rajgoreHONPOU3BOIHBIX YTJIEBOJIOPOJIOB.
JlemoHCcTpanus: duznvecKue CBOICTBa

YTJI€BOJIOPOJIOB (PaCTBOPUMOCTH) YIJIEBOJAOPO/IOB.
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Brruucnenus: ONPENEIICHNE MOJEKYIAPHOU
bopMyIbI OPraHUYECKOro BEIIECTBA MO MAaCCOBBIM

JOJISIM 3JICEMCHTOB, BXOAAIIMX B €I'0 COCTAaB.

1P

JlabopaTopHblii OIIBIT: — MOJIEJIUPOBAHUE
MOJIEKYJT YIJIEBOJAOPOAOB M TaJIOr€HONPOU3BOAHBIX
Brruncienus no ypaBHEHUIO XMMHYECKOW PEaKIuu
(Macchl, 00bEMA, KOTUYECTBA UCXOAHOTO BEIIECTBA
WM TIPOAYKTAa PEAKIMU [0 H3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB

WJIH MIPOJIYKTOB PEAKIIUN)

Tema 6. I'amoreHNpoM3BOAHBIE YIJIEBOAOPOAOB (2
yac w3 4). Peakiuu 3amelleHHs TrajloreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, ITHAHOTPYIIY,

aMHUHOTPYIIILY.

Tema 6. I'amoreHnpou3BOAHBIE YIIE€BOAOPOAOB (3
qyac w3 4). JlelicTBMe Ha TaJOrCHIIPOM3BOIHBIC
BOJHOIO W LIEJIOYH.

COUPTOBOTO  pacTBoOpa

B3aumonencTeue aurajgoreHaJIKaHOB ¢ MAarHueM U
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ITUHKOM.

Anxanuensl. byranuen-1,3 u meTmiOyranueH-

1,3: crpoenue.

A.HKaI[I/IeHBI : U30JIMPOBAHHLIC, KYMYJIWPOBAHHLIC.

OcobeHnHoctu AJIEKTPOHHOTO CTpOEHUS
U XUMHYECKUX CBOMCTB CONMPSIKEHHBIX TUEHOB,

1,2- u 1,4npucoenrHeHuE.

CriocoOn1 IMOJYUYCHHUA U IPUMCHCHHC AJIKAAHNCHOB.

AHKa}II/IeHLI: Ba)XXHEHUIIIME XMMHUYECKHUE CBOMCTBA

(peakuus NOJIMMEPHU3ALINN ). [Tonyuenue
CUHTETUYECKOT O KayuyyKka U PE3UHBI.
JlaGopaTopHBIA ONBIT: — O3HAKOMJICHHE C

oOpa3laMH IMIacTMacC, Kay4yKOB U PE3UHBI.

Tema 6. 'asioreHIpOU3BOJHBIE YTIEBOAOPOIOB (4
gac u3 4). [loHsTHE O METAIUIOOPTAHMYSCKUX
COCIMHCHUSX. Hcnonb3oBanue
TaJIOTCHIPOU3BOIHEIX B OBITYy, TEXHUKE U B

XHUMHNYCCKOM CHHTC3C.
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Breruncnenus: OIIPpCACICHUC JOJIU BbIXOJa ITPOAYKTA

p€aKkurun OT TCOPETUUCCKHU BO3MOXKHOIO.

1P

AJNKUHBI: COCTaB U OCOOEHHOCTH CTpPOEHHUS,
TOMOJIOTUYECKUAN PsAd. ALETWIEH — NPOCTEUIINMA
IIPEACTABUTENb AJIKMHOB: COCTaB, CTPOCHUE,

¢u3nueckre CBONUCTRA.

9H€KTpOHHO€ H  NPOCTPAHCTBCHHOC  CTPOCHHUC

MOJICKYJ QJIKWHOB, Sp-FI/I6pI/IJII/IBaIII/ISI ATOMHBIX

opOutaneid yriaepoja. XHUMHYECKHE CBOMCTBA:

AUMCPpHU3alnU )41 TpUMCEpHU3aluu, OKHCJICHHA.

Kucnornblie CBOMCTBA AJIKNHOB, HUMCIOIIHNX

KOHIIEBYIO  TPOMHYI  CBS3b. KauecTBeHHbIE
peakiuu: Ha TPOMHYIO CBS3b, B3aUMOJCUCTBHUE
aleTUJIEHA C aMMUAYHbIM pacTBOPOM OKCHJA

cepeopa(l).

[Tpaktuyeckas pabora Ne 3. [lomydenue aneruieHa

Y U3yYECHHUE €0 CBOWCTB.

AlleTUJIEH: XUMHYECKHE CBOMCTBAa (peakiuu
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TUAPUPOBAHMS, TAJIOIEHUPOBAHUSA, THIpaTallH,

ropeHus), MoJy4yeHue U NpUMEHEHHE.

2+1)u Tema 4. ApomaTnyeckue yrjieBoaopoabl 8+1)u
1| Apensl. ben3on: coctas, cTpoeHue, GpusndecKue u 1
XUMHYECKUE CBOMCTBA (PEaKIMK rajloreHuPOBAHMS
Y HUTPOBAHUS ), IOJyYeHHUE U TPUMEHEHHUE.
[IpaBuiio apOMAaTHUYHOCTH, IPUMEPBI 1
apOMATHUYECKUX  COCIMHEHUW. JlabopaTopHbiii
onbIT: MoaenupoBaHUE MOJEKYJ apOMaTUYECKHUX
yrieBoioposioB. IlpencraBiieHHEe O MEXaHU3ME
peakuui MeKTPOPUILHOTO 3aMEIICHHUS.
Breruuciienus: — yCTaHOBJIEHUE CTPYKTYPHOU 1P
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XMUMHUYECKUX CBOMCTB WJIM CLIOCOOOB MOJTy4EHUSI.
1P| Tonyon: cocrtaB, cTpoeHue, (Qusudeckue 1

XHUMHMYECKHE CBOMCTBA (DeaKHHI/I TaJJOIrCHHUPOBAHUN A

)41 HI/ITDOBaHI/IH), MOJYYCHHMEC M ITPUMCHCHHC.

TOKCUYHOCTH ApEHOB.
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[IpencraBieHne 00 OPHEHTHUPYIONIEM IEHCTBUU
3aMecTuTeNneil B OCH30JbHOM KOJIBIIE Ha MpHUMEpe
KapOOKCHIBHOM,

AJIKMJIBHBIX paauKalios,

TUAPOKCUIBHOM, AMUHO- ¥ HUTPOTPYIIIIbI, aTOMOB

rajoreHoB.
XUMHYECKHUE CBOMCTBaA OeHzona U €70
TOMOJIOTOB: OKUCJICHHE TOMOJIOTOB OEH30J1a.
I'enetnyeckas cBsi3b YIi€BOJIOPOIOB,
MPUHAJICKAIMX K PA3JIMYHBIM KJlaccaM
CrnocoOb1 MIOJTy4YECHUS apoOMaTUYECKUX
YIJIEBOJAOPOJIOB. Ocobennoctu XUMHAYECKUX
CBOMCTB cTupoda. [lonmumepusanus ctupona.
Boluucienusa: — yCTaHOBJIEHHUE CTPYKTYpPHOM

dbopMyJIbI OPraHUYECKOro BEIIeCTBA HA OCHOBE €T0

XUMHYECKHX CBOMCTB MJIM CIIOCOOOB IMOJIYYCHHUA.

2y

Tema 5. IlpupoaHble HCTOYHUKH YIJIEBOIOPOA0B U MX MepepadoTKa

(4+2)4

[Ipuponusie VICTOYHUKU YIJIEBOJIOPOJIOB.

[TpuponnHbii Ta3 W TOMYTHBIE HE(PTSIHBIC Ta3bl.
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Hedpte u e€  mnpoucxoxaenue. CrnocoObl

nepepaboTku  HedTU:  MEpPEeroHka,  KPEKUHT

(TepMHUUECKUN, KATATUTUIECKUM ), TUPOJIH3.

['eHeTHYECKast CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMU 1
YTJIEBOJIOPOJIOB.
['eHeTHYECKAs CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMU 1P
YTJIEBOJIOPOJIOB.
[IpoaykTel nepepabOTKu HEPTH, UX MPUMEHEHUE B 1
IPOMBIIJIEHHOCTH U B ObITy. KaMeHHBIN yroib u
NPOJYKTHI €ro nepepadoTku. JlemoHcTparus: —
kosutekiuu «HepTe» u «Yromby.
Bpruuciienus: — ompenelneHue  MOJEKYISPHON 1

(bOopMyIBI KUCIOPOIOCOAECPKAIIETO OPraHUIECKOTO

BEIIECTBA [0 MAaCCOBBIM  JIOJISIM  DJIEMEHTOB,
BXOJSIIIMX B €ro cocraB;, mo Macce (00BEMY)
POJIYKTOB CTOPAaHMs; IO KOJUYECTBY BEIIECTBA
(Macce, 00bEMY) TIPOYKTOB pEaKIUU W/WITH

HCXOJHBIX BCIICCTB.
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Ypoxk 0060011eHNs MaTepraia TEMBI. 1P
Pa3nen 3. Kuciopoaconep:xamue opranndeckue coexunenus (12 1)\(364)
3y Tema 6. Cnimptbl. ®@eHoN Tema 7. Cnimprbl. ®@eHo 94
[IpenenbHble OAHOATOMHBIC COUPTHL. MeTaHoI U 1
ATAHOJI: CTpOeHUE, (UBUYECKHE U XUMUUYECKHUE
CBOMCTBa (peakuUM C aKTUBHBIMU METaJUIaMH,
rajJjioreHoBOJIOpOJaMHU, TOPEHUE), TMPUMEHEHHE.
Bomoponubie  cBS3M M@Ky ~— MOJIEKyJaMHu
cnupTOB. JlecTBME METaHOJIa W 3TaHOJIa Ha
opraHusM uesoBeka. JlabopaTopHbI€ OMNBITHI: —
TOPEHHE CIIUPTOB; — OKUCIEHHUE 3TAaHOJa
okcuaom meau(Il).
[IpenenbHble  OAHOATOMHBIE  CIUPTHI:  U30MEPHS, 1
knaccupukarnus. Ou3nyYecKue CBOWCTBA AIKAHOJIOB.
JleMoHcTpanus: pacTBOPUMOCTh CHUPTOB B BOJIE.
CriocoObI MOJy4YeHus ¥ MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA AJIKAHOJIOB: JETUJpaTalvH, 1
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OKHUCJICHUA, B3aMMO/ICHCTBUE C OPraHu4CCKUMH

N HCOPraHMYCCKUMH KHCJIOTaMMH. [IpeacraBieHue o

MEXaHU3ME pPEaKLUM HVKJ'ICOd)I/IJIBHOFO 3aMCIIICHUA.

JlemoHcTpanuu: 1. BzaumopeiicTBue  3TaHONa

C HATpUCM. 2. OkwuciaeHue STUIIOBOIO CIIupTa

AUXpOMATOM KaJInd (BOSMO)KHO HCITIOJIB30BaHUC

BHUJICOMATEPUAJIOB).
MHOroaroMHbl€ CHHUPTHL. ITWICHIJIMKOIb U
TJIMIIEPUH: CTPOCHUE, PUBHUECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJEICTBHE CO IIECITOYHBIMHU
MeTaJlaMH, KaueCTBEHHass  peakuus Ha
MHOT0aTOMHBIE€ CIIUPTHI). JleHCTBUE HA OpraHu3M
YeJ0BeKa. [Ipumenenue TJIMIEpUHA U
sTHieHruKons.  JlabopatopHble  OMBITBI: —
B3aMMOJICICTBUE TIIMLEPUHA C TUIPOKCUIAOM
meau(Il).
MHoroaromMHbIe CIIUPTHI: B3aHMOJICCTBUE

C OPraHu4cCKUMHU N HCOPTaHNYICCKHUMH KHCJIOTAMM.
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[Ipoctbie  3¢dupbl, HOMEHKIATypa U U30MEpUS.

OcobeHHOCTH (PU3UYECKUX U XUMUUECKUX CBOMCTB.

@DeHoJ: CTPOCHHE MOJEKYNbl, (PU3NYECKue u
XUMUYECKHEe CBOMCTBA. TOKCHYHOCTH (heHoJa.
[Ipumenenue dpenona. Beruucnenus
— 110 YPAaBHEHHUIO XMMHYECKOU peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA UITU
IPOJIYKTa pEaKUUH 110 U3BECTHBIM Macce,
00BEMY, KOJTUYECTBY OJHOTO U3 UCXOJAHBIX

BCHICCTB HUJIX ITPOAYKTOB pGaKHI/II/I).

deHon:  B3aMMHOE  BIHSHHE THJIPOKCOTPYIIITHI
u OenzonpHOTrO sapa. OCOOCHHOCTH XHUMHYECKHX
cBoiicTB (eHoma. KauecTBeHHBIC peakiuu Ha (EHOI.

denondopmanibieTuIHAs CMOJIA.

[IpakTnueckas pabora Ne 4. Pemenue
HKCIEPUMEHTANBHBIX 3aad 1o TeMe «CHupThl

U (EHOITBI.

Ta

Tema 7. Anbaeruanl. KapOooHoBbIe KHCJIOTBI.

Tema 8. Aabaeruapl. KapooHOBbIe KHCIOTHI.

214
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Cioxubie 3pupsl

Caoxubie 3¢pupsbl. Kupsbl

AJbneruasl u KETOHBL. dopmanberus,

alcTaJIbACT U CTPOCHHUC, (131/131/1qu1<1/1€ u

XUMHYECKHUE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA H

BOCCTAHOBJICHUS,  KA4YEeCTBCHHBIC  PEAKIIHH).
JlaGopaTopHBIE OTBITHI:
—  OKHCJICHHE  aJIbJICTHJI0B  aMMHAYHBIM

pactBopoM okcuja cepedpa(l) u rugpokrcuaom

meau(Il).
DJEeKTPOHHOE CTPOCHHE KapOOHWJIBHOW  T'PYIIIHI.
['omosioruueckue  psAabl  aldbIACTUI0B U KETOHOB:
HU30MEpHA.
IIpeacrasieHue 0 MEXaHHU3Me peaKIMn

HVKJIGOd)I/IJII)HOFO OPpUCOCANMHCHUA aJIbACTUIOB.

dopMaltbIeTH/I, alleTAIBICTH/I: TTOJyUYCHHE U
IIPUMEHCHHE.
(busznyeckue u

AIIETOH: CTpPOCHHUE,

XHUMHMYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA H
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BOCCT&HOBJ’IGHI/IH), MMOJYUYCHHMEC U ITPUMCHCHHUC.

Beraucienus: OTpeNeTICHNEe  MOJIEKYJISIPHOU
(GbOpMyIBI OPraHMYECKOTO BEIISCTBA IO MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB; MO Macce
(00BEMY) TIPOAYKTOB CrOpaHHs; IO KOJUYECTBY
BelecTna (Macce, 00bEMY) MPOAYKTOB PEAKIIUN U/UITU
UCXOIHBIX BEIICCTB; — YCTAHOBJICHHE CTPYKTYypHOM
(opMyITBI OPraHUYECKOTO BEIISCTBA HA OCHOBE €r0

XHMHUYECKHUX CBOMCTB MJIM CIIOCOOOB IMOJIYUCHUA.

Ypoxk 0600111eHNs MaTepraia TEMBI.

O,ZIHOOCHOBHI)IG MpCaCIbHBIC Kap6OHOBBI€

KACTOTHl. MypaBbHHAsT U YKCYCHasl KHCIOTHI:
CTpoeHue, PU3NYECKUe U XUMHYECKHUE CBOMICTBA
(cBoiicTBa, 00OmmME I KiIacca  KHUCIIOT).
[Ipaktuueckas padota Ne 2. CoiicTBa pacTBopa

YKCYCHOU KHCJIOTHI.

OcoOEHHOCTH CTPOCHHUS MOJIEKYlT KapOOHOBBIX

KuciaoT. M3omepuss u HOMeHKJIarypa. Bomopoanbie
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CBA3U MCIKAY MOJICKYJIaMHU Kap6OHOBbIX KHCJIOT.

OnDHOOCHOBHBIE IpeAEIbHBIE KapOOHOBbIE
KHCJIOTBI:  pEaKUUU C y4acTUEM YIJIEBOJOPOIHOTO

paaukana.

MypaBbrHass U YKCyCHasi KHCJOTBI:  pPEaKLHUA

BTGPH(I)I/IKaI_[I/II/I, MMOJIYYCHHUC U TIPUMCHCHUC.

OcoOeHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.
MHuoroo0paszue KapOOHOBBIX KHCJOT.
[IpencraBuTenn  BBICHIMX ~ KapOOHOBBIX  KHCJOT:

IMaJIbMHUTHHOBAs, JJUMHOJICBAA, JINHOJICHOBASA KHCJIOTEI.

OcobenHocTn CBOWCTB HETIPE/ICTbHBIX
¥ apOMaTHYECKHX KapOOHOBBIX KUCJIOT, JUKAPOOHOBBIX

KHUCIIOT, TUJIPOKCUKAPOOHOBBIX KHCIIOT.

CTeapI/IHOBaﬂ n OJICHHOBAsA KHCJIOTHBI Kak
IMpCaACTAaBUTCIIM BbICIIUX Kap6OHOBI>IX KHCJIOT.
Mpbl1a KaKk COJM BBICHINX Kap6OHOBI>IX KHCJIOT,

UX MOIOIIEE JICHCTBHE.

[Tonstue O CMHTCTHUYCCKHMX MOIOIHUX CPCACTBAX
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CMCO).

Ilonsitue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHruapuaax, raJorcHaHruapuaax,

aMpaax, HUTpujiax.

Cnoxuble  3puUpPBl  KaK  MPOW3BOIHBIC
KapOOHOBBIX  KHCJIOT. [ HAPOIM3  CIOMXKHBIX
3(upoB.

Cnoxnbie 2¢upsl. ['omonoruyeckuii psj, oOias

dbopmMyna, u3oMepus U HOMEHKJIATypa.

[IpakTryeckas paboTta No d. Pemenne

SKCIICPUMCHTAJIBHBIX 3a/1a4 II0 TCMC ((Kap6OHOBBIC

KUCTOThI. CII0KHBIE YPUPBI».

Kupel. I'maponus xupoB. [IpuMeHeHHE XKUPOB.
buonornueckass ponb kupoB. Beruucinenusa: —
[0 YpPaBHEHUIO XUMHUYECKOW peakuuu (Macchl,
00BEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIIA
NPOAYKTa PEaKUuu

10 H3BCCTHBIM MAaAcCCC,

00bEéMyY, KOJWUYECTBY OJIHOTO W3 HCXOJHBIX
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BEIIECTB WX MPOJAYKTOB PEAKIIUH ).

XKupsli: crpoenue, pusznyeckre CBOMCTBA.
OCcoO€HHOCTH CBOMCTB >KMPOB, COAEPKAIIUX OCTATKH

HEMIPCACIbHBIX JKUPHBIX KUCIIOT. X(I/Ipbl B IIpupoac.

Koutponsnass ~ paborta: «Kucnoponconepxariue

OPraHUYCCKHUEC COCANHCHUA.

2y

Tema 8. YriaeBoanl

Tema 9. YriieBoabl

6u

VT1eBoabl: COCTaB, KJ1accu(puKaIus

yraeBojioB  (MOHO-, JU- H TOJUCAXapHUbI).

['moko3a —  mpocTemmid  MOHOCaxXapul:
OCOOEHHOCTH CTPOEHHUSI MOJEKYJIbI, (hU3NYeCcKue
U XUMHYECKHE CBOMCTBa (B3aUMOJACHCTBUE C
rugpokcuaom Meau(Il), okucieHrne aMMUAYHBIM
pactBopoM okcuaa cepedbpa(l), BocctaHoBICHHE,
OpO’KeHHE TIIIOKO3bI), HAaXO0XKJICHHE B TMPUPOJIE,
npuMeHeHHe, Orojgorndeckas posib. @OTOCUHTES.

®pyKTO3a KaK U30Mep TITIOKO3HL.

OnTuueckas H30MCpPHA. KOHB‘—I&TO-HCHH&H
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TayTOMEpHUA HAa [OPUMEPE MOJCKYJbI TJIFOKO3HBI,

IIPOEKIINH Xeyopca, o.3-aHOMEPHI TJIFOKO3EI.

MoHocaxapuapl:  rajakrosa,  pubo3a,  JI€30K-

cupubo3a. Duzuyeckue CBONCTBA U HAXOXJICHUE
B ripupojie. JlabopatopHbiii onbIT: B3aumopeiicteue

pacTBopa T0K03bI ¢ ruapokcuaom meau(ll).

Caxapo3a — NOpCACTABUTCIIb aHMCaXapuaoB,
TUAPOJIN3, HaXOXKXJICHHUC B oIpupoac )41
IIPUMCHCHUC. KanMaJ'I N OCIJIK0JI03a KakK

npupoaHble nojaumepbl. CTpoeHue Kpaxmaia U

HEUTI0NI03bl.  DPU3MYECKHE U XUMHUYECKHE
CBOMCTBa Kpaxmana (TUAPOIU3, KaueCTBEHHas
peakiusi ¢ uojoM). JlabopatopHbI OMBIT: —

B3aMMOJICHCTBHE Kpaxmaa ¢ HOJIOM.

I[HC&X&pPII[I;I: MaJIbTO3a n JJaKTO34a.

BoccranaBnuBaromme M HEBOCCTAHABJIMBAIOIIHE
nucaxapunbl. [lomucaxapuasl: riaukoredH. CtpoeHue

MAaKpOMOJICKYJ I'NIMKOI'CHA.
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XUMHUYECKHME CBOMCTBA LEJUIOJIO3bI: THUIPOJIU3,
nojsyyeHue H¢upoB  1eIoi03bl.  [loHsite 00
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIM

MENK).

Pa3nen 4. A3orcoaep:kanue opranndeckue coexunenus (3 1)\(94)

3y

Tema 9. AMUHBI. AMHUHOKHCJI0THI. Beiku

Tema 10. AMHHBI. AMUHOKHCJI0TBI. BeJIkn

9y

AmMuHbl. MeTHJIaMUH ¥ QHUJINAH COCTaB,

CTPOCHUC, d)I/ISI/I‘ICCKI/IG U XUMHUYECKUE CBOMCTBA

(ropeHue, B3aUMOJICHCTBHE ¢ BOJIOW U

KUCJIOTAMU ).

Knaccudukarus aMUHOB: anudaruyecKue
U apOMaTHUYECKUE; NIEPBUYHBIC, BTOPUYHBIC
u  TperuuHble. AwmuHbl:  u3oMmepus.  CrmocoObl
MOJIYYCHUS ¥ IPUMEHEHHE aanudaTHYeCKUX aMUHOB.

[Tomy4yenne aHuIMHA U3 HUTPOOCH30Ia.

BzanMHoe BiusHHE rpymnin aTtoMOB B MOJICKYJIC

amwimHa. (OCOOEHHOCTM  XUMHYECKMX  CBOWCTB
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anunuHa. KadyecTBeHHbIE peakuMM Ha  AHWJIUH.
AMUHBI: AJKWINPOBAHHUE, B3aUMOJICCTBUE
NEPBUYHBIX aMHHOB C a30THCTOM Kucnotou. Comm

AJIKMJIaMMOHUA.

AMMHOKHUCIIOTBI KaK am(poTepHbIe
OpraHh4yeckue coeauHeHus. Dusnueckue u
XUMUYECKHE  CBOMCTBA aMUHOKHCIOT  (Ha
npuMmepe riauuuHa). buosormueckoe 3HaueHue

AMHUHOKHUCJIOT. HGHTI/IJ]BI.

Homenknatypa U U30MepHusl. OTtnenbHbIe
NPEICTaBUTENN 0-aMUHOKHUCIIOT: TJMIUH, aJlaHHH,

d)eHI/IJIaJIaHI/IH, CCPHUH, I'JIYTAMHWHOBAA KHCJIOTA, JU3HH,

mucrterd. OnTudeckass n30Meprus aMHHOKHUCIOT: D-

u L-aMUHOKHCIIOTEL.

Peakiiust moiMKoOHA€HCAIIMHU, 00pa30BaHUE MENTHUIHON

cBs3u. JlemoHcTpanusi: PactBopeHue OEIKOB B BOJIE.

benku kak IMPpHUPOAHBIC BBICOKOMOJICKYJIAPHBIC

coenquHeHus.  llepBuuHas,  BTOpUYHAA W
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TpeTUYHAas CTPYKTypa OenkoB. XUMHUYECKUE

CBOMCTBAa OEJIKOB: THUIPOJIM3, JEHATyparus,

KayeCTBEHHbIE peakuuu Ha OeJIKHU.

JleMOHCTpanuu: — JeHaTypauus OelKOB IpH

HarpCeBaHHUH, — IBCTHLIC PCAKIIUU OCJIKOB.

Ilonatue o0 A30TCOoACPKAINUX T'CTCPOHUKIIMNYCCKHNX

COCAMHCHUAX. [[MpUMMIMHOBEIC )41 IIYPHUHOBBIC

ocHOBaHMs. HyKJI€eMHOBBEIE KHUCJIOTHI: COCTaB,

CTPOCHUC " OMoJIOTHYEeCKas POJIb.

[TpakTrueckas paboTta No 6. Pemenne

SKCIICPUMCHTAJIBHBIX 3agad I10 TEMC

«A30TCcoAepKaIINe OPTAaHUICCKUE COCTUHCHUS.

Pa3nei. 5. BoicokoMoliekyasipHbie coeauneHust (24)\(64)

Tema 10. Ilmacrmacenl. Kayuyku. Bosiokna

Tema 11. BoicokomoJieKyJIIpHbIE COeITMHEHM S

OcCHOBHEBIE ITOHATHA XUMUHN

BBICOKOMOJICKYJIAPHBIX COGI[I/IHeHI/Iﬁ . MOHOMCD,

IMOJIUMED, 3BCHO, CTCIICHDb

CTPYKTYpPHOE

MoJIMMCpH3aln, CpCAHAA MOJICKYJIApHAsA Macca.
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OcHOBHBIE METObI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN —

MOJIMMEPU3ALINS U TTOJTUKOHAEHCAIIHS.
[IpencraBneHue 0 CTEPEOPErYIIPHOCTH
U HaJIMOJICKYJSPHOW  CTPYKTYpE  MOJHUMEPOB,
3aBUCUMOCTb  CBOWCTB _ TOJHUMEPOB OT _ uX
MOJIEKYJISIPHOTO ¥ HAJIMOJEKYJISIPHOTO CTPOECHHUS.
JleMoHcTparus o0pas3iioB pe3uHbl. BuaeodparmeHt
«BynkaHuzanus pe3uHbI».
[Ipaktrueckas pabota Ne 7. Perrenune sKcriepuMeH-
TaJbHBIX  3agady 1o  Teme  «Pacmo3naBanue
OPraHUYECKUX COCTUHEHUI.

[InactMacchl  (MONMATWIIEH,  HOJHUIPOIUIIEH,

MOJIMBUHIIXJIOPUAI, TOJUCTUPOJ). HaTtypanbpHBIH

N CHMHTCTHYCCKHC KAayY4YKH (6VT€1I[PI€HOBBII>1 .

XJIOPOMIPEHOBBIM W HW3OMPEHOBHIN). BoJioKHA:

HATVpaJIbLHbBIE (XJIOMIOK, IEPCTh, ENK),

WCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO034a),
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CUHTCTHYCCKUC (KaHDOH )41 H&BC&H).

JleMOHCTpanusi: — O3HaKOMJICHHE C 0Opas3iamu
HPUPOJHBIX U HCKYCCTBCHHBIX BOJIOKOH,

IIACTMACC, KayYyKOB.

IInacT™Maccsi: MOJIMMCTUIIMCTAKPUIIAT, I10JI1-
Kap60HaTBI, HOJII/IBTI/IJICHTepe(bTaJIaT. YTI/IJ'II/ISaL[I/ISI
)41 Hepepa60TKa IJ1aCTHUKaA. SHaCTOMCpBII CHUJIMKOHBI.

Ilonumepsl  cOnenuaJbHOIO Ha3HAUCHMS (Ted)JIOH,

KEBJIap., SJICKTPOIIPOBOAAIIIHNEC IIOJIMMEPBI,

6I/IODa3JIaPa€MBI€ TIOJIMMEDEI).

[TpakTrueckas paboTta No 8. Pemenne
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Pacrmo3HaBaHne

mIacTMacC 1 BOJIOKOH»

Pa3nen 6*. UTorosoe noBropenue (14)\(54)

1P

HroroBasi koHTpoJbHas padoTa 3a kKypc 10

KJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXKTY

Pa3IN4YHbIMU KJIaCCaMH OPIraHNMYCCKUX COCI[HHCHH?I

2P

91




IloBrOopenue.  BplunciieHus: —  OIpenesieHue
MOJIEKYJIAPHOW (OPMYIBI OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JOJISIM DJIEMEHTOB, BXOISIIUX B €ro
cocTaB; mo macce (00BEMY) MPOAYKTOB CrOpaHus; Mo
KOJIMYECTBY BeliecTBa (Macce, 00BbEMY) MPOAYKTOB
PEaKIuy W/WIA UCXOJHBIX BEIIEeCTB; — YCTAHOBJICHHE
CTPYKTYpHOU (OPMYJIBI OpPraHUYECKOTrO BEIIecTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIA CITIOCOOOB

MOJIYYEHUS.

2P

1 u B Hexes10, BCero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Hexero, Bcero 105 4,

u3 Hux 10 4 — pe3epBHOE Bpems

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O IPEJIMETA «XUMMWUS»

11 KIIACC «OBIIIAA U HEOPTAHUYECKASA XUMMUSA»

Ba3oBblii ypoBens (1 yac)

Yrayoaénnnlii ypoBenb (1+24aca)

Kon-Bo

qaCcoB

Pa3znen 1. Teopernueckue ocHOBBI xumMum (124\36 1)

Kon-Bo

qaCoB
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3u Tema 1. Ctpoenne atoma. Ilepuoauyeckuii 3aKoH u (8+1)u
Ilepuoanueckasi cucrema xummnyeckux 3j1eMenroB /1. U. MenaeneeBa
1| Xumuyeckuit saeMeHT. AToM. Sapo artoma, 1
U30TOIIbI.
KopnyckynsipHO-BOJHOBOM Jyanu3M, JIBOUCTBEHHAs 1
npupoaa  saektpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIEC YHCIIA.
Pacnipenenenue AIIEKTPOHOB 1o ATOMHBIM 1
opOuTaNIsIM; OPUHIIUI MUHUMYMa JHEPIUH, TPUHITUI
[laynu, npaBuino XyHAa.
1| DnexkTponHas 00os04Ka. DHEPITUYECKUE 1
yYpOBHH, TOYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-amementel.  OCOOCHHOCTH  paclpeneiICHUs
AJIEKTPOHOB 0 OPOUTAISAM B aTroMax 3JE€MEHTOB
HEPBBIX YETBIPEX MEPHUOAOB. DJIEKTPOHHASL
KOH(UTypaIrs aTOMOB.
DJEeKTpOHHBIE KOH(QUTYpallud aTOMOB DJEMEHTOB 1

MEPBOTO —  YETBEPTOrO  MEPUOJOB B OCHOBHOM

93




1 BO30YXIEHHOM COCTOSIHUH, AIIEKTPOHHBIE

KOH(UTypalliy HOHOB.

ITonsTue 00 OHCPIruyu MOHMU3alMH, DOHCPTHHU CPOACTBA

K QJIEKTPOHY. DNEKTPOOTPULIATEIbHOCTb.

[lepuonnueckut 3akoH u  llepuognueckas
cuctemMa  XuUMMYeckux oajgementoB J[. .
MengeneeBa. CBsA3b NMEPUOJAMYECKOrO 3aKOHA M
[Tepuonnueckon CUCTEMBI XUMHYECKUX
sanemeHntoB [[. M. MeHnneneeBa ¢ COBPEMEHHOU
TEOpUEH CTPOCHUS AaTOMOB 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB XMMHYECKHUX DJIEMEHTOB
U o0pa3yeMbIX HMH TIPOCTBIX M  CJIOXKHBIX
BEIIECTB MO TpynnaM M mepuoiaM. 3HAYEHUE
nepuoanueckoro 3akona /. . Menneneena.
JdemoHcTpanus
Buner  T1abmun  «Ilepumonmueckas — cucrema

xuMmu4ueckux aneMenToB /1. . MenaeneeBay

O00011IeH1E U cCUCTEMATU3AIUSA 10 TEME.
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Pabota ¢ recramu B popmate EI'D

YPOK KOHTPOJIS 3HAHUM MaTepHUasia TEMbI 1P
Pabota ¢ recramu B popmate EI'D
44 Tema 2. CTpoeHue BemecTBa. MHOrooopasue BemecTn 10 u
Ctpoenne BemiecTBa. XUMHUYECKas CBsI3b. Bujibl 1
XUMUYECKOU CBsI3U (KOBAJICHTHAsl HEMOJSIpHAs U
MoJISIpHAs, WOHHAs, METaJUTAYECKas ).
MexaHU3MBI oOpa3zoBaHus KOBAJICHTHOM
XUMHYECKOW CBsI3M (OOMEHHBIW M JTOHOPHO-
aKIENITOPHBIN). Bopoponnas CBS3b.
BanentHoCTb.
DHeprus 51 JUIMHA CBSI3H. [TonsspHOCTB, 1
HAIlPaBJICEHHOCTb M  HACBIIIAEMOCTh KOBAJEHTHOMN
cBs3u. Kpartuele cBs3u. BogoponHast CBS3b.
MexmoneKynsipHbIE B3aUMOJCUCTBUS
BanieHTHOCTh ¥ BaJ€HTHbIE BO3MOYKHOCTH aTOMOB. 1

I'uGpuanzaims ATOMHBIX opOuTaIEH. CBs3b

AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX
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F€OMETPUYECKUM CTPOCHUEM (Ha puMepe
COCMHEHU PJIEMEHTOB BTOPOTO NIEPHOJIA).

DIIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCIICHUS.

HNonpl: katuoHsl ©  aHWOHBL  BemecTtsa

MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOT'O CTPOCHHUS.

3aKOH TMOCTOSIHCTBA COCTaBa BEIECTBA. THIIBI

KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JdemMoHcTpanus

Mojenu KpuCcTalNIMuECKUX PEETOK
[IpeacraBnenus 0 KOMIUIEKCHBIX COCTMHEHUSIX.
Cocras KOMILIEKCHOTO MOHAa! KOMILJIEKCO-

06pa3OBaT€J'II>, JJUTraHABbI. KOODI[I/IHaHHOHHOC YHUCJIO.

HomeHnkimarypa KOMILIEKCHBIX COEJIMHEHU.

3HaueHne KOMIUIEKCHBIX coennHeHuil. lloHsaTthe

0 KOOPJIMHAIIMOHHOUN XUMHUH.

[TonsiTre 0 nqucnepcHbIX cucteMmax. MICTUHHBIE U

KOJUIOMAHBIE  pacTBOpbl.  MaccoBas  10JA

BEIIIECTBA B PacTBOpE.
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CrocoObl BBIPAKEHHUS KOHIIEHTPALlUU PacCTBOPOB: 1
MaccoBasi JIOJisl BEIIeCTBAa B pacTBOpPE, MOJspHas
KOHLEHTpAaIHs.
Hacplimennele Y HEHACBHIILIEHHbIE pacTBOPHI, 1
pacTBopuMOcTh. Kpucramioruaparsl.
Bbruucienus
C UCIIOJIb30BAHMEM  TOHSATHUH  «MaccoBas  JIOJS
PacTBOPEHHOTO BEIIECTBAY, KMOJISIpHAs
KOHIEHTPAIs»
1 | Knaccudukanuss HEOPraHMYECKHX COETUHEHUN. 1
HomeHknaTypa ~ HEOpraHMYeCKMX  BEUIECTB.
I'eneTnyeckass CBA3b HEOPraHUYECKHX BEIIECTB,
NPUHAIEKAIINX K Pa3IMYHbIM KlaccaM
(5+1)u Tema 3. XumMuueckue peakuuu (A7 +1)u
Borunciienus 1P
— Macchl BellecTBa WIM 00bEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU

00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB;
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— MAacCoOBOM JOJM U MOJSIDHOW KOHILIEHTPALIMHU

BEIIIECTBA B PACTBOPE

Bbruucienus
— Macchl (00b€Ma, KoIMuecTBa BEUIeCTBa) MPOIYKTa
peaKkiuu, €clIM OJHO M3 BEIIECTB JAaHO B BHJE
pacTBOpa C ONPEAEIEHHON MacCOBOW JOJIEH

paCTBopéHHOFO BCIICCTBA

XuMuueckast peakuus. Knaccuduxarus
XUMHYECKUX PEAKIUA B HEOPraHWYeCKOH U
OpraHUYeCKOM XMMUU. 3aKOH COXPAaHEHHS MacChl
BEIIECTB; 3aKOH COXpaHEHHUS W MpeBpalleHUs

SHEPIUHU IPU XUMUYECKUX PEAKIUAX.

TennoBeie 3hDEeKTHl  XUMHUYECKUX  PEaKIui.

TepMOXUMHYECKUE YPABHEHUS.

Boruuciaenus

— TerioBoro 3 dekra peakuuu
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CkopocTh  peakuuu, €€ 3aBUCUMOCTb  OT

paznuuHbIX (pakTopoB. OOpaTUMbIE pEaKIHH.
Xumunueckoe paBHoBecue. DakTophl, BIUSIOIINE
HAa  COCTOSSHHE€  XHMHUYECKOI'O  pPaBHOBECHS.
[Tpunanun Jle [larense.

IIpakTnueckas padora
Ne

1. Bnumsnue pa3nuuHbIX (PaKTOPOB  HA

CKOpPOCTH XUMHUYECKOU PCaKInu.

I'omorennsle u ICTCPOICHHBIC  PCAKIHU. Karanus
H KaTaJIN3aTOPBHI.
KoHCcTaHTa XMMHWYECKOIO pPaBHOBECHSI. CDaKTopLI,

BIIUSIOIINE HA TMOJOKEHUE XUMUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, [aBICHUE U KOHLEHTpPALlMU BEUIECTB,

y4yacTByromux B peakuuu. [Ipunuun Jle [lartense.
IIpakTHyeckas padora

Ne 2. Bnustnue paznuyHbiX (aKTOPOB HA TMOJIOKCHHE

XUMHUYCCKOI'O paBHOBCCHA.

DnexTponuTuueckas auccoruanus. CUuabHbIe U
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ciabbie SNEKTPOIUTHL. Peakiinm HOHHOTO
oOMeHa.
JlaGoparopHasi padorta

— MPOBEICHUE PEAKLU HOHHOTO OOMeHa

Breimonnenue pra)KHCHI/Iﬁ mo TtemaM: CuHIIbLHBIC
U cia0ble SJICKTPOJINTHI. CreneHb JUCCOIHallH.

Peakiimu nounoro ooMeHa.

Penienue 3ajgay 110 TCMC: XHUMHYECKOE PaBHOBCCHC

Cunpuple u cnabwsie  anekTpoiutThl.  Cpena
BOJIHBIX pacTBOpPOB BEIIECTB: KHCIIas,
HEUTpanbHas, MEeI0YHasl.

IousTie o BomopoaHoM rnokaszarene  (pH)

pacTBOpa. ['maponus OPraHNYCCKUX )41

HCOPIraHNMYCCKHUX BCIICCTB.

JlabopaTopHasi paGoTta
— OINpEIETIeHUE Cpelbl PACTBOPOB BEIIECTB C

IIOMOIIIBIO YHUBCPCAJIbHOI'O HHAMKATOPA.

Honnoe npowusBenenve Boabl. Cpeaa  BOAHBIX
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pacTBOpPOB: KHCJIOTHAas, HCfITpaJIBHaH, mejIo9yHasd.

Bonopoansrii mokazatens (PH) pactBopa.

T'uaponus cosei. 1
1 | OxucIUTEIHLHO-BOCCTAHOBUTEIIHLHBIC PEAKITUU. 1
JdemoHcTpanus
Paznoxxenne mnepokcuaa BOJAOpOJA B IMPUCYT-
CTBUM KaTanu3atopa. [loHsATHE 00 3JICKTPOIU3e
pacIijiaBoB M _pacTBOpPoOB coiiei. [IpuMeHeHwue
AIEKTPOIN3A.
OKUCTUTENBHO-BOCCTAHOBUTEIBHBIE pEaKIuu. 1
Crenenpb okucneHusi. OKUCIUTEIb U BOCCTAHOBUTEND.
[Tpouecchr OKHUCJICHUS U BOCCTAHOBJICHHUS.
BaxHelnne OKHWCIUTEIN W BOCCTAHOBUTEIM. MeTon
AJIEKTPOHHOTO OajaHca
DIEKTPOIU3 pAaCTBOPOB U PACILIABOB BEIIECTB. 1
1P | KouTtponsHas padota 1 (1momyroaue) KonTponwsnas padota 1 (tect B popmare EI'D) 1
Pa3znen 2. Heopranmueckas xumus (164\514)
(8+1)u Tema 4. Hemetasuibl 29 4
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Boruuciaenus
— Macchl (00b€Ma, KoIMYecTBa BEUIeCTBAa) MPOIYKTa
peakuuu, €clid OJIHO M3 BEIIeCTB JIaHO B BHJIE
pacTBOpa C ONPEAECIEHHON MAacCOBOW JOJIEH

paCTBopéHHOFO BCIICCTBA

Boruunciaenus
— JOJIM BBIXOJa MPOJYKTa PEAKIIMU OT TEOPETUUECKHU

BO3MOXHOI'O

HemeTannbl. Ilonmoxenue HEMCTAJIJIOB B

[Tepuonnueckoi CHCTEME XUMHYECKHUX
sanemenToB J[. M. MeHneneeBa M OCOOEHHOCTH
CTPOCHHUS aTOMOB.

JdeMoHCTpanuu

1. O6pa3ipl HEMETAILIOB.

Bonopon. Ilomydenue, ¢u3mdyeckne W XUMHUYECKHE
CBOMCTBa (peakiMu C MeTaulaMH MU HeMeTallJlaMH,
BOCCTaHOBUTEJILHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KauecTBeHHbIE peaKkIIMi Ha HEOPTaHUYECKUE HOHBI

Y KaTHOH BOJIOPOJIA.

['uapunasl. TONNMBHBIE 3JIEMEHTBHI.

Pu3nuecKue CBOMCTBA HEMETAIOB. AJIIOTPOIHS

HEMETAIOB (HAa TMpUMEpe KHUCIOpoAa, CEpBI,

docdopa u yriaeposa).

Kucnopon u o30H. Yriepon, Hax0XI€HHE B MPUPO/IE,

AKTHBI/IDOBaHHBII;’I

QJUIOTPOIIHBIE  MOJU(UKAIIH.

YIoJib, ancoo6mm. DynaepeHsl, FDad)CH, YTJICPOAHBIC

HAHOTPYOKH.

JdeMoHCTpanumn
2. T'openwue cepsl, pocdopa, xeneza, Maraus
B KHCJIOPOJIE.
JlaGopaTopHble ONbITHI.

2. [lomydennie u coOupaHue ra3os.

XMMHUUYECKHUE CBOMCTBA BAXKHEUIIIUX HEMETAJJIOB

rajJjoreHoB M WX COEIWHEHUW  (OKCHJIOB,

KHCTIOpOACOACPKAIINX  KHUCIIOT, BOOOPOAHBIX
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coenuHeHuit). IIpuMeHeHHE TaJOr€HOB U UX

COCMHECHUM.
["anoreHoBOAOPOIBI. Baxnenmue KUCJIOPOI-
coeprKallue COCIUHEHUs TaJOr€HOB.
JlaGopatopHsie U IIPOMBIIIJIEHHBIE CHOCOOBI

MOJIYUYCHHA TAJIOTCHOB. HpI/IMeHCHI/IC TaJIOTCHOB U HUX

COEIMHEHUN.

XHUMHUYECKHE CBOMCTBA BaXHEHIIINX HEMETAJJIOB.
Cepa u eé coeaunenusi. (OKcCUABI, KHCIOPOI-
coeprKaliue KHUCJIOTHI, BOJIOPOJIHBIC
coenunenus). [Ipumenenue cepel u e

COE€IMHEHNH.

Cepa. Haxoxaenue B mpupojie, crnocoObl MOIy4eHHUS,
bu3ndyeckne U XuMHIecKrue cpoiicTBa. CepoBOIOPOI,
cynmeduasl. Oxcun cepbl (IV), okcunm cepsr (VI).
CepHucrass W cepHas KHUCIOTBI W WX COJH.
Oco0eHHOCTH CBOMCTB CEpHON KUCTOTHI. [Ipumenenune

Cepbl U €€ COETUHEHUI.
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JlaGopaTopHble ¥ NIPOMBIIIJIEHHbIE  CIOCOOBI
NOJIyYEHUsI KHUCIOpoaa. PU3NUECKMEe U XUMHUYECKHUE
CBOMCTBAa KHUCIOpOJa W 030HA. IIpumeneHue

KHCJIOPOJ1a ¥ 030HA. OKCUIBI U IEPOKCUABI.

XUMHUYECKHUE CBOMCTBA BAXKHEHUIIINX HEMETAJLIIOB.

A3ora u ero COCJTMHECHUSI. (Okcumpl,

KHucjopoacoacp)Kamue KUCIOThI, BOIOPOIAHBIC

coenuHenus). [I[pumeHenue azora u ero

COE€IMHEHUH.
Azot. HaxoxJieHue B mpupojie, CrocoObl MOJyIeHHUS,
dbuzmdyeckne U XMMHUYECKHE CBOWCTBA. AMMMAK,
HUTPU/IBI.
Oxcuapl azoTa. A30THCTast W a30THAsA KUCJIOTHI W UX
comi. OcCOOEHHOCTH CBOMCTB a30THOM KHCJIOTEHL
[IpumeHeHune a3ota v €ro COeAMHEHUN. A30THBIE
yI0OpeHUs.

XUMHUYECKIE CBOMCTBA Ba)KHCHUIITMX

HeMeTaloB. @Dochop W €ro COCAMHCHUS.
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(Oxcuapl,  KUCIOPOICOIEPKAILUEKUCITIOTHI,
BOJIOPOJIHBIE COCMHEHUS ). [Ipumenenue

dbocdopa u ero coeTUHEHUN.

®ochop. Haxoxnenune B  mOpupoae, CrIocoObl
nonydeHus, (pU3MYecKue W XUMHUYECKHE CBOWMCTBA.
®ochunsl u pochun. Oxcuanl dhochopa, dochopHas

KHCJIOTA U €€ COJIN

Metadbochopras wu  nupodocdhopHasd  KHUCIOTHI,

dbochopucras wu  dochopHOBATHCTAS  KHUCJIOTEL.

[Tpumenenue docdopa u ero coequHeHU.

docdopHbIe ya0OpEHUS.

XUMHYECKUE CBOMCTBA BAXXHEUIINX HEMETAJIJIOB
(yrmepoga M KpPEMHHUS) W HMX COEJUHECHUU
(OKCHIOB, KHCJIOPOJCOAEPKALINX KHUCJIOT,
BOJAOPOAHBIX coenuHenuil). [lpumenenue

yIJIEpOaa, KPEMHHUSI U MX COCIUHECHUM.

POU3NYECKUE U XUMHUYECKHUE CBOWMCTBA  MPOCTHIX

BEILIECTB, 00pa30BaHHBIX yriepogoMm. Okcua yriepoaa
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(1), oxcun yraepoxaa (IV), yroiapHas KucioTa u eé

COJIH. [I[puMeHEeHHE  MPOCTBIX  BEIIECTB,

00pa30BaHHBIX YTIEPOJOM, U €r0 COSAUHEHHI.

Kpemnuii. Haxoxnenne B mpupojge, CHocoObl

noJiydeHust, (pu3anyeckue W XHMHUYECKUE CBOICTBA.
Oxcun  kpemuusa(IV),  xkpemHuenas KHCJIOTA,
cunukarbl. [I[puMeHeHne KpeMHUSI U €r0 COEANHEHU.

CTeKJ'IO, CT0 IMOJYUYCHUC, BUBI CTCKJIA.

1P

Bouruuciienus

Macchl BelllecTBa WM O00BbEMA Ta30B IO
U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIIH
00BEMY OJHOTO U3 YYaCTBYIOIIMX B peaKlUu
BEILIECTB;

Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA)

MPOAYKTOB PpEaKIMU, €CJIM OJHO U3 BEIIECTB

HMCCT IIPUMCCH

IIpakTHyeckue padoThI

Ne 3. Pemenne skcriepuMEHTANBHBIX 33/a4 1O TEMeE
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«l ajiore”dnIy.

IIpakTHyeckue padoThI 1
Ne 4. Pemienue skcrnepuMEHTANIBHBIX 3a7a4 MO TEME
«Cepa u €€ coeTMHEHUS.
1 IIpakTnueckue padoTbl 1
Ne 2. Pemienue skcriepuMeHTaNIbHBIX 3aJ1a4 110
teme «HemeTtanibny
IIpakTH4yeckue padoThI 1
Ne 6. Pemenue skcrnepuMeHTANIBHBIX 3a7a4 MO TEME
«A30T, hochop U UX COCTUHECHUN.
KoutpoabHasi padora 2
O0001IeHne 5 CUCTEMAaTHU3aIH 1o TEME 1
«Hemetannei». Pemmenue 3agau B popmare EI'D
8u Tema 5. MeTtajuibl (21+3)u
1| Meranisbl. [Tonoxenue METAJUIOB B 1
[lepuonnyeckoit CUCTEME XUMUYECKHUX

snemenToB JI. WM. MengeneeBa. OcoOeHHOCTH

CTPOCHHS  DJEKTPOHHBIX  000JOYEeK aTOMOB
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MCTAJIIIOB.

JdemoHcTpanumn

— o0pa3ibpl METAILIIOB

OOmass  xapakrepuctuka MeTawioB  |A-rpynisl
[leproanueckord CUCTEMBI XMMHUYECKUX DJIEMEHTOB.
Harpwnii Y KaJIu: [IOJIy4YCHHE, duznueckue
U XUMHUYECKHE CBOICTBA, MPUMEHEHUE MPOCTBIX
BEILIECTB U UX COCITMHEHUM.
JlemoHcTpanuu

- B3anmopelicTBue IIETOYHBIX U HIEJIOYHO3EMENBHBIX
METaJNIOB C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE

BUJICOMATEPHAJIOB)

Obmas  xapakrepuctuka MetauioB  |IA-rpymmbl
[Ieppoguueckoil CHUCTEMBI XUMHWYECKHX 3JIEMEHTOB.
Marauii ¥ KaJbLUU: noyiyueHue,  (HU3MIECcKue
M XAMHUYECKHE CBOWCTBA, MPHUMEHEHHE MPOCTHIX
BCILIECTB U UX coeauHeHUI. JKECTKOCTh BOJIbI

U CITOCOOBI €€ yCTpaHCHUS.
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XHMHYECKHNE CBOWCTBA BAXHEUIIINX METAJJIOB

(HaTpui, KaJui, KaJIbI[UN, MarHuii, aJlOMUHUHI,

IIUHK, XPOM, JK€JIe30, MEJIb) U UX COCTUHEHHUI.
JlaGopaTopHbie ONbITHI

— KA4eCTBEHHBIC PEAKIIMU HA AHWUOHBI U KaTUOH

aMMOHMS;

— B3aUMOJCHCTBUE TUAPOKCUIA AJTFOMUHUA C

pacTBOpaMu KHCJIOT U IIEJIOYEH;

—  KAueCTBEHHbIC pPEAKIMU Ha  KATHUOHBI

MCTAJIJIOB

ATIOMUHUN: TIONy4eHue, (Pu3ndeckue U XUMHUECKHUe
CBOMCTBa, MPUMEHEHUE IPOCTOTO BEIIECTBA U €ro
coequHeHU.  AMQOTEpHbBIS CBOMCTBA OKCcHJIa
Y TUJPOKCHUAA ATIOMUHUS, THAPOKCOKOMILIEKCHI

AJIFOMHHUA.

O00061IeHre U cucTeMaTu3anus 1Mo reMe «MeTaibl

rIIaBHOU moArpymmb». Tect B hopmate EI'D

1P

O6mue  (u3uyeckue  CBOMCTBA  METAJUIOB.
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CnaBbl METAIOB. DIEKTPOXUMUYECKUN  PA
HaIIPsKEHUNA METaJIIoB.
JdemoHcTpanumn
— KOJUIeKIUs «MeTaJlulbl U CIIaBhIY.
— B3aUMOJICHICTBHE MEJM C a30THOM KHUCIOTOH

pPa3JIMYHON KOHLEHTPALUU

OOmiass  XapakTEepUCTUKA  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynn) Ilepuoaudeckoit  cuctemsl
XUMHUYECKUX AJIEMEHTOB. DU3HYECKHE U XUMUUYECKHE
CBOMCTBA XpoMa Hero coeauHeHuil. Okcuabl
u rugpokcuasl xpoma (1), xpoma (II1) u xpoma (VI).
XpomaTbl U AUXPOMATHI, UX OKHCIHUTEIIbHBIC

cBoiicTBa. [losrydeHue u mpuMeHeHne XpoMma.

PuU3nUeCKUEe U XUMMHUYECKUE CBOMCTBA MapraHIla U €ro
coeauHeHuid. Baxneitmue coennnenus: mapranua (I11),
mapranmna (1V), mapranna (V1) u mapranna (VI1).

[IepmaHranat Kajius, €ro OKUCIUTEIbHBIE CBOMCTRBA.

O6mme  cmocoObl  TONYYeHHS ~ METAJUIOB.
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Meramtyprus

PacnpocTpaHeHHe XMMHUYECKUX 3JIEMEHTOB-METAJJIOB

B 3eMHOU Kope. Pu3nuecknue U XUMHUYECKUE CBOMCTBA

Kenesa W ero coeauHeHni. OKCHIBI, THAPOKCHIBI
u coiu skenesa (I1) uokenesa (I1). ITomydenue

" IIPUMCHCHUC KCJIC3a U €TO CILJIABOB.

Menp: mnonyueHue, GUMYECKHE W XUMHYECKUE
CBOICTBA, MPUMEHEHUE MPOCTOrO BEIIECTBA U €ro
COE€IMHEHUN.

[Muuk: monydeHuwe, (UMYECKHE W XUMHUYECKHE
CBOMCTBA, IMPUMEHEHHE IPOCTOTO BEUIECTBA M €ro
coeauHeHn. AMpOTEepHBIE CBOWCTBA OKCHIA

Y TUAPOKCHUA IUHKA, TUAPOKCOKOMIUIEKCHI IIMHKA.

Koppo3us MeTalioB. Croco0Bbl 3aIIUTBI  OT

koppo3uu. [IpuMeHeHHe MeTaioB B OBITY U
TEXHUKE.
Beruuciaenus

— pacu€Thl MacChl BEIIECTBA W1 00bEMA Ta30B
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M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WA 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEIECTB; pacu€Thl MacChl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, ECITH OJHO U3
BEIIECTB UMEET IPUMECH;

— pacuéThl Macchl (00BEMa, KOTUYECTBA
BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO U3
BEIIECTB JaHO B BUJIC PACTBOPA C OMPECIIEHHON

MacCOBOM J10JIel pacCTBOPEHHOTO BEIIECTBA

IIpakTHyeckue padoThl
Ne 7. Pemenue skcriepuMEHTANIbHBIX 3a/a4 1O TEMe

«Mertamibl TOOOYHBIX MOATPYIII».

O0o001eHre U cucreMaru3anus 1mo teme: «Oomue
cBoiicTBa MeTauioB. OOmuMe CrmocoObl IMOTyYEHUS

MeTtaioBy. Pabora ¢ recramu B popmare EI'D

IIpakTHyeckue padoThl
Ne 3. Penrenue skCnepuMEHTAIBHBIX 33124 MO

TeMe «MeTayuibD».
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O000mene U cucreMartusanus 1Mo teme «MeTamuibl

noOouHoi nmoarpymnme». Tect B popmare EI'D

O060011eHre U cucTeMaTr3aIus 1mno TeMe «MeTtauib. 1
TectupoBanue\Pemenue 3amxau B popmate EI'D
1| I'eneTnueckas CBs3b BEIICCTB 1
Brinonnenue ynpaxkaenuit no reme «I'enernyeckas 1
CBSI3b KJIACCOB HEOPTaHUUYECKUX COCTMHEHUI
TectupoBanue\Pemienue 3amaau B popmate EI'D
O0o001eHue U CHUCTEMATHU3ALIUI j5(0) TEME 1
«Hewmeramnel. Metaimei». Tect B popmare EI'D
1 | KonTposbHas paboTta 2 1o teMe | KonTponsHas pabora 3 mo teme «Heopranmdeckas 1
«Heoprannueckas Xumus» XUMUSI»
AHanu3 KOHTPOJBHOU PabOTHI. 1P
AHanu3 KOHTPOJIBHOMN paOOTHI. 1P
Pa3znen 3. Xumus u :ku3Hb (49\8 )
(4+1)u . Tema 6. XuMus U KM3Hb Tema 6. MeToabl MO3HAHUS B XMMHUH. (10+5)u
XuMUA U )KU3Hb
1| Poap XxuMuu B 00€CIIEUEHUHM DSKOJIOTHYECKOM, 1
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SHEPreTUYECKOM U THUILNEeBOM 0e30MacHOCTH,
pa3Butuu MenunuHbl. [loHATHE O Hay4YHBIX
MeToAaX MO3HAHUS BEIIECTB U XUMUUYECKUX

peaKuu.

XUMHS THUIIYA. OCHOBHBIC KOMIIOHCHTBI, ITHIIECBBIC
nobOaBku. Ponap XumMuum B 00ecleUeHHMH ITHIIEBOM
o6e3zonacHoctu. KocMernueckue u  mapdroMepHbIe
cpeactBa. beitoBas xumusa. I[lpaBuna OGe3omacHOTO
WCIIOJIb30BaHUS CPEJICTB OBITOBON XMMUU

B HOBCGHHGBHOﬁ KHN3HH.

XUMHUSI B CTPOUTENBCTBE. BaxkHeilue cTpouTeabHble
Marepuanabl  (IIEMEHT, OeTOoH). XUMHUYECKOE

3arpsi3HEHUE OKPYIKAIOIIEH CPEebl U €ro MOCIEICTBUS.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHITUIIAX
NPOMBIIJIEHHOTO  TOJYYCHHS  BaKHEUIIUX

BCIICCTB.

HaquLIe INPpUHOMIIBI OpraHu3alliy XHUMHYCCKOI'O

MPOU3BOACTBA. [IpOMBINIIEHHBIE CITOCOOBI MOJTYYEHUS
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BAXHEHIIMX BELIECTB (HAa MpuUMEpe MPOU3BOACTBA
aMMUaKa, CepHOM KHUCIIOTBI, METaHOJIa).
[TpoMblnIeHHBIE CITOCOOBI OJYYEHUS METAIIIOB

U CIIJIaBOB.

I[TpoOnema 1iepepadOTKH OTXOJOB ¢ HOOOYHBIX

IPOAYKTOB. Poanb XUMHUHN B obecrieueHu

3HepFeTquCKOﬁ 0€e30IMaCHOCTH. [TpuHIMIIEL «3€JIEHOM

XUMUN.

UenoBek B MHUpE BEIIECTB M MaTepHAJIOB:
BaKHEHUTIINE CTpOUTEIbHBIC MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPaCKU, CTEKJIO,
KepaMuKa, MaTepHalibl  JJIsi  DJIEKTPOHHKH,
HaHOMAaTepHuasbl, OPraHUYECKHE U MUHEPAIbHbBIC

yIOOpEeHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE  MaTepHualbl,
KpPaCKH, CTEKJIO, KEPaMUKa.

Matepuaibl I DIEKTPOHUKU. HaHoTeXHOIOrnn

XuMHUsSI B CEIbCKOM  Xo3siicTBe.  OpraHuyeckue
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Y MUHEpaJbHbIE yI00pPEHUSI.
1| Xumuss ¥ 3I0pOBbE  YEJIOBEKAa: IIpaBuia 1
UCIIOJIb30BAHUSL  JICKAPCTBEHHBIX IPENApaTOB;
IIpaBuIa 6e30macHoro UCIIOIb30BaHUS
npenapaToB OBITOBOW XUMHH B MOBCEIHEBHOMN
KU3HU
[Moaroroska k k\p B popmare EI'D (wacts 1) 1P
[Moaroroska k k\p B popmare EI'D (wyacts 2) 1P
1P | UtoroBast KOHTposIbHAs paboTa Hroropas konTponwsHas padota B hopmate EI'D 1P
Hrorosas koHTposibHAs paboTa B hopmate EI'D 1P
AHaJU3 UTOTOBOM KOHTPOJILHOM pabOThI 1P
1 u B Hexes10, BCero 35 4, 3 4 B Henea1o, Bcero 105 u,
U3 HUX 3 4 — pe3epBHOE BpeMs u3 Hux 10 u
— pe3epBHOE Bpems
YpoBeHb 00yueHus [IpakTueckue pabOTHI KonTtpoasHbIE pabOThI
ba3zoBbrit 3 3
VYraybneHHbIH 8 5
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