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MopenbHasi CHHXPOHU3MPOBaHHasA pado4yasi NporpaMmma
0a30B0ro0 U yriay0JéHHOro u3ydeHus npeamera « XumMHs»

(10-11 kmaccni)

HOACHUTEJBHASA 3AIINCKA

MonenpHasi CHHXpOHU3UpPOBaHHAas paboyas mporpamma 6a30BOro U yriryoJaéHHOTO
uzydeHus: npenmera «Xumus» B 10-11 kiaccax paspaboTtana Ha ocHoBe Paboumx
IporpaMMm cpelHero ooOmero oOpa3oBaHus 10 XuMHHM (0a30BbIA  YpOBEHb,
yIIyONEHHBIN YPOBEHB), OIOOPEHHBIX pemieHHeM (eaepatbHOTO  y4eOHO-
METOIMYECKOro 00beIMHEeHU 1Mo o01iemMy obpaszoBanuio ot 29.02.2022r., npoToKoJI
7/22, cocraBiaeHHBIX Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6OpazoBanuun B Poccuiickoit ®enepanun», TpeOoBanuit K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTesbHON MPOrpaMMbl CPEHETO OOIIEro 0Opa3oBaHus,
MpPEACTABICHHBIX B DefepalbHOM rOCyJIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
cpeaHero odiero oopaszoBanus, (YTBEpPKIAEH NMPUKa30oM MUHUCTEPCTBA 00pa30BaHuUs
n Hayku Poccuiickoit @enepaunn ot 17 mas 2012 r. Ne 413, ¢ usmenenusimu ot 12
aBrycta 2022 r.), ¢ yuérom «KoHIenuuu mpernogaBaHus ydeOHOro IpeaMera
«Xumus» B oOpa3oBaTelIbHBIX  opraHuzamusx Poccuiickoit ~ Dexepanuu,
peanu3yrouMx OCHOBHBIE 00I1€00pa3oBaTebHbIe MpOTrpaMMbl»  (yTBEp)KIEHA
Pemiennem Konnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne TIK-
4BH) u (enepanpHOM paboueilt mporpamMmbl BocmuTaHUs. OCHOBY MOAXOJOB K
pa3paboTKe MOJIETbHOM CHHXPOHM3MPOBAHHOW pabouell mporpamMmbl 0a30BOrO U
yrayonénnoro msydeHus npeamera «Xumus» B 10-11 kimaccax, K ONpeaesiCHUIO
oOmelt crpaternu OoOydeHHMs, BOCOUTAHUS U Pa3BUTUS OOYYaIOIIUXCS CPEIACTBAMU
y4ueOHOro mnpeaMera «XuMHs» Ha 0a30BOM YPOBHE COCTaBMJIM KOHILIENTYallbHbIC
nonoxenuss OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COJEp KaHws,

pe3yJabTaToB OOy4YeHUss W TpeOOBaHWUA K YPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB.
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W3yyenne  mpemmera, —peanm3yeMoe B ycIoBHsAX  auddepeHIpoBaHHOTO,
npodunbHOro  OOyueHus, MpU3BaHO  OOeCmeYuTh  OOIIe00pa30BaTEIHHYIO
¥ OOIIEKYJITYPHYIO TOATOTOBKY BBIIYCKHHKOB IIKOJBI, HEOOXOAMMYIO  JUIS
aJlanTaluyd UX K OBICTPO MEHSIONIMMCS YCIIOBHSIM JKHU3HU B COIIMYME, a TAKXKE JUIS
NPOJOJDKEHUST  OOy4YeHHsI B CPEJHHX  CIEIHUAIBHBIX W BBICHIMX  Y4eOHBIX

OpraHu3anuiax, B KOTOPBIX XUMUA SABJEICTCA OI[HOﬁ N3 IIPUOPUTCTHBIX TUCHUILJINH.

B cooTBeTCTBUMM C JaHHBIMHU TOJOXKEHUSIMU MOJIEIbHAsI CUHXPOHU3UPOBAHHAS
pabodas mporpamMma cpeaHero oOmiero oOpa3oBaHUS (6a30BBINl  YPOBEHB):
yCTaHaBJIMBaeT  00s3aTesibHOE  (MHBapUAHTHOE)  MPEIMETHOE  COJEp KaHue,
OmpeeNsieT KOJUYECTBEHHbIE M KAYECTBEHHBIC €ro XapaKTEPUCTUKH Ha KaxIOM
dTame W3y4YeHWs TpeaMeTa, MPeayCMAaTPpUBACT NPHUHIUIBI CTPYKTYPHPOBAHUS
coJiepKaHUs ¥ paclpeIe]IeHHs €ro Mo Kiaccam, OCHOBHBIM paszjieiaM U TeMaM Kypca;
naéT TPUMEPHOE paclpesiesieHne y4eOHBIX YacoB IO TEMAaTHUYECKUM paszjernam,
PEKOMEHIyeT TIPUMEPHYIO TIOCIICIOBATEIHPHOCTh U3YYCHHS OTACIBHBIX TEM Kypca C
y4€TOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€W, JIOTUKH Y4EOHOIO
mporecca, BO3paCTHBIX  ocoOeHHocter  ywamuxcs  10-11  kmaccoB;  maér
METOAMYCCKYI0 HHTEpPIpETAlMio IeJied W3ydeHHWs TpeaMeTa Ha  YPOBHE:
COBPEMCHHBIX TPHOPUTETOB B CHCTEME CpeaHero olmero o0pa3oBaHWs,
coJiepKaTeIbHON XapaKTePUCTUKH TUTAHUPYEMBIX Pe3yJbTaTOB OCBOSCHUS OCHOBHOM
oOpa3oBaTeIbHONM MPOrpaMMbl  cpeaHero obmero oOpa3oBaHus (JIMYHOCTHBIX,
METAINpPEeIMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHLHOM
NEATEIPHOCTH YUCHUKA 10 OCBOSHHUIO cojepkaHus npenMera. [Io BceM Ha3BaHHBIM
MO3UIIUSM B TPOTpaMMe COOJIIOJICHA TMPEEMCTBEHHOCTh ¢ Paboueil mporpammoit
OCHOBHOT'O 00I1IeT0 00pa3oBaHus Mo XUMHUHU (i1 8—9 KiaccoB 00pa3zoBaTEIbHBIX

opraHu3alnii, 6a30BbIi YPOBEHB).



MognenbHas ~ CHHXpOHM3MpOBaHHasi  pabodass  IporpaMMa  HMMeEeT  IIelib
CUHXPOHHU3HPOBATh COJEP)KAHHE Y4YEOHOro mpeaMeTa il H3YyYEeHHs IpeIMeTa
«Xumus» B 10-11 knaccax B paMKax MyJbTUIPOPUIBHOIO y4EOHOIO IIIaHa.

Lemn m 3amaum y4eOHOTrOo mpeamera «XHUMHS» B COOTBETCTBYIOIIEM pa3felie
MPOrpaMMBbI MPEACTABICHBI COBMECTHO, KaK Uid 0a30BOTO, mak u O0iis YeiyONéHHO20
yposHeii.

B pasnene Ilnmanupyembie pe3ynbTaThl OCBOCHHS YYEOHOTO mpenMera «XHMHsD
CUHXPOHM3ALMS MIPE/ICTaBIeHa B BUJIE JIONIOJHEHHS K 0a30BOMY YpPOBHIO, @ UMEHHO,
[IpenmeTHbIe pe3yabTaThl, TOCTUraeMble OOyYalOIMMUCS Ha YriayOJIEHHOM YpOBHE
M3yUCHHS XUMHH, BBIICTICHBI KYPCUBOM

B pasnenax CopnepkaHue marepuana MU TeMaTHyecKkoe IUIAHMPOBAHHUE HMEETCS

s ~ 2
BBIACJICHHBIM MaTCpuall, UMCIOIKWN HNOAYCPKHMBAHHMC KaK Ha 6a3OBOM, TaK W Ha

yIIyONE€HHOM YPOBHSX, KOTOPBIA HM3y4aeTCs B O3HAKOMHUTEIBHOM IUIAaHE W HE
BKJIFOYAETCS B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHus OOIT COO.

B pasnene TemaTmdeckoe IIaHUPOBAHWE MPHUHITUI CHHXPOHU3AIMHM IPOSIBICH
CJIENYIONMM 00pa3oM: 4achl HENEIbHON HArpy3ku s yriayOn€HHOro W 0a30BOTO
YPOBHEH yKa3aHbI TAKUM 00pa3oM, 4TO OJHA Tema (OJMH Yac B HENEII0) CAMHA JIs
JIBYX YpOBHEH, a OCTaJbHBIC JBa Yaca W TEMbl HEICITHLHON HArpy3KH IS
yrayOaE€HHOTO YPOBHS yKa3aHbl B CTPOKAX HUKE U TOJBKO JUIsl 3TOro YpoBHS. YacTh
PE3EpPBHBIX YAaCOB TIO3BOJIMJIA BCTPOUTH HEOOXOAMMOE KOJMYECTBO YACOB B TEMax
U3YYCHHS, a TAK)Ke OPraHU30BaTh U TEMAaTUYECKOE MTOBTOPEHUE KaKk Ha 0a30BOM, Tak
U Ha yriiyOJI€HHOM YPOBHSIX, U HTOTOBOE MOBTOpeHUE; B Tpadax «KomnyecTBo yacos

yKa3aHbl TAaK)Ke T€ Yachl, KOTOPHIC B3ATHI U3 pe3epBa (yKa3zaH CUMBOJ «Py»).

'Kypcusom B TeKcTe nporpammbl B pasgenax « Llenu u 3agaun», «NpegmeTHble pe3ynbTaTbl» BblAeneHbl
3/1IEMEHTbI, KOTOPble NpeAcTaBAeHbl AN U3yYeHna Ha yraybnéHHOM ypoBHe.

2 v
NoayepkuBaHue nmeet maTepknan, KOTopbin N3y4yaeTCA B O3HAKOMUTE/IbHOM MNJIaHE U HE BK/IIOYAETCA B

coCTaB nNpeamMeTHbIX pe3ynbTtaTtos ocBoeHma OOI COO.
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I[Ipu dopmupoBanun TemaTudeckoro IUTAHUPOBAHUS — MPEyCMaTPUBAIOCH
pacmpesieieHie 4YacoB BHYTPM TeM M MEXAY TeMaMH C LEIbl0 00ecredeHus
HEJEIbHOW HArpy3ku I OOy4YaroIIMXCs, M3YyYaOMIMX XUMHUIO Ha YIIIyOJIEHHOM
ypoBHe. llepepacnpeneneHue 4acoB MeEXIy HEKOTOPBIMM TEMaMH IO3BOJIHIIO
COXpPaHUTh TEMATUYECKUN yuyeOHbI 00bEM MaTepuasa, MUCIOJIb30BAHUE PE3EPBHBIX
4acoB Takke O0OECIeursio HajJuuhe Yy4deOHbIX 4YacoB Ha 0O0O0OIIEHHE, UTOTOBOE
MIOBTOPEHHE W KOHTPOJIb y4eOHOro Marepuana. Takum o0pa3oM, CHHXPOHH3ALUS
TEMaTUYECKOT0 IIAHUPOBAHUS 0230BOT0 U YIITYOJIEHHOTO YPOBHEH U3yUEHUS XUMUU
MIOJIHOCTBIO COXpaHWJIa COJIepKATENbHBIA acleKT nmporpaMmbl KypcoB 10-11 knaccos
JUISL MYJIBTUITPOPUIBLHOTO YYEOHOTO TIaHa.

JlanHast mporpamMma sIBJISIETCS OPUEHTUPOM JUIsl COCTaBIIEHUsT pabo4YnX Mporpamw,
aBTOPbl KOTOPBIX MOTYT MPEMJIONKUTh CBOM TMOAXOJ K CTPYKTYPUPOBAHUIO H
MIOCJIEIOBATEIbHOCTH HM3YYEHHs] y4yeOHOTrO Marepuana, a TakXke CBOE BHUJICHHE
OTHOCUTEJILHO BO3MOHOCTH BBIOOpA BapUATUBHON COCTABIISIONIEH COACpIKaAHUS
npeaMeTa JOMOJHUTENIBHO K 00s3aTeNbHOM (MHBApUAHTHOM) YaCTU €Tr0 COJIepKAHUS
B paMKaX pe3epBHBIX 4YacoB. Pe3epB y4eOHOro BpEeMEHU PEKOMEHIYETCS s
peanu3aluyd aBTOPCKUX IMOAXOAOB K MCHOJB30BAHMIO pPa3zHOoOOpa3HbIX (opM

OpraHM3alMy yueOHOro rnpouecca.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUA»

XuMu4eckoe 00pa3oBaHUE, TMOJy4aeMOe€ BBIMTYCKHUKAMHU CPEAHEW IIKOJIbI,
SIBJISIETCS. HEOTHEMJIEMOM 4acThiO MX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIUM
ATAlOM peaju3aliil Ha COOTBETCTBYIOIMIEM €My ©0a30BOM YpOBHE KITFOYEBBIX
IIEHHOCTEM, MNPUCYIIMX IIEJOCTHOM CHCTeME XHUMHUYECKOTO o0pa3oBaHUA. ITHU
IICHHOCTH KacaloTCs MO3HAHUS 3aKOHOB IIPUPOJIBI, (POPMHUPOBAHUS MUPOBO33PECHUS H
oO1el KyJIbTyphl YeJIOBEKa, a TaKKe IKOJOTUYECKH 0O0OCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO U TPUPOJHOU cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
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yUYaIlUXCsl CPEAHEN IIKOJIBI CPEeICTBAMU YUeOHOT0 NMpeaMeTa « XUuMHUs», COJIepKaHUE
U TIOCTPOCHHE KOTOPOTO OIMpEAENiCHbl B MPOrpaMMe C YYETOM CIEUU(DPHUKU HAYKU
XUMUH, €€ 3HaUYCHUs B MO3HAHUM MPUPOJBI U B MATEpUATILHON KU3HHU OOIIECTBA, a
TaKKe C y4€TOM OOIIMX LEJed W TMPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpeaHero obmiero oOpaszoBanmsi B Poccuiickoit deneparum.
Tak, wHampumep, npu GOPMHUPOBAHUM COJACPKAHUS MpeaMeTa «XUMHUS» YUTEHbI
CJIETYIOIINE TOJIOKEHHS O CeU(UKE U 3HAYCHUU HAYKH XUMUU:

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK HIpaeT 0coOyro pojib B
COBPEMEHHOM IUBUIIM3AIIMHU, B CO3/IaHUHM HOBOM 0a3bl MaTepuaibHOM KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBIIUJICHUS, B
CO3/1aHHE€ LEJIOCTHOIO IMPEACTaBICHUS 00 OKpYXKalolleM MHpE KaKk O €JIUHCTBE
MPUPOABl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUHM HAa OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKITY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3ZMOYKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

CoBpeMeHHass XMMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKUX
TEXHOJIOTUN HaIpaBJIeHa Ha PEIICHUE TJIO0ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEUECTBA —  CBIPHEBOM, OJHEPreTUYECKOM, MHUIIEBOM, 3KOJOTHYECKOU
0e30macHOCTH M OXpaHbl 370pOBbi. Te€CHO B3aUMOJEHCTBYS C€ JPYyTrUMU
€CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMJIEMOU YaCThbIO MUPOBOM KYJIBTYPHI,
HE0OXOJAMMBIM YCIIOBUEM YCIIEUTHOTO TPYAA U KU3HHU KaXJI0ro YieHa O0IIecTBa.

B cootBerctBuM ¢ oOmumu nensmu v npunimnamu COO conxep:kaHue TpeaMera
«Xumusi»  (10-11  kmaccel, 0a30Bblii  ypOBeHb H3Yy4YeHHs]) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00y4aronIuXxcsi, HEOOXOIUMYIO
UM 17 BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEITHOTO BKJIIOYCHHS B
KU3Hb COIIMYMA, MPOJOJIKEHUSI 00pa30BaHuUs B PA3JIMUHBIX 00JIACTSIX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMHUEM.

Cocrapnsomumu — nipeamMera  «XUMUsS»  SBASIOTCS  0a30BbIE  KYpPCHl  —

((OpFaHI/I‘ICCKaH XUMUSA» H ((0611135[ N HCEOpraHnydycCkas XuMusa», OCHOBHLIM
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KOMITOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMUHU (C BKIIOUCHUEM 3HAHUW U3 OOIIEH XUMUH) U
opranudeckoil xumuu. DopMupoBaHHE ITAHHOW CHUCTEMbl 3HAHUU MPU HU3YyUYEHUU
npeaMeTa 00ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCET0O MHOTO00pa3usl BEIIECTB
Ha OCHOBE OOIIMX TMOHSITUH, 3aKOHOB W Teopuil xumuu. CTpyKTypa coaepKaHus
KypcoB — «Opranuueckas xumusi» ©u «OOmass u HeOpraHuyeckas XHUMHs»
chopMupoBaHa B MpoOTrpaMMe IO XHMHH Ha OCHOBE CHCTEMHOr0 IOAXOda K
U3YYCHUIO Y4eOHOro marepuasia ¥ oOyCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTUEM 3HAHUK Ha OMNPENCIEHHBIX TEOPETUUYECKUX YPOBHIX. B Kypce
OpraHUYeCKON XMMHUHU BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUUYECKON TEOPUH
CTPOCHHUSI OPraHMYECKHUX COEAUHEHUM, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX H
AJIEKTPOHHBIX TMPEACTABICHUNA O CTpOeHUHU BeliecTB. CBeneHusi 00 HU3y4aeMbIX B
Kypce BEIeCTBAaX JAlOTCS B Pa3BUTUM — OT YIJIEBOJAOPOJOB JO CJIOXKHBIX
OMOJIOTUYECKH aKTUBHBIX COeAMHEHUN. B Kypce opraHM4eckoll XUMUU TMOJTy4aroT
pa3BuTthe Cc()OPMUpPOBAHHBIE HA YPOBHE OCHOBHOTIO o0O0IIero o0pa3oBaHUs
NepBOHAYANLHBIE TMPEACTABICHUS O XHWMHUYECKOW CBS3HM, KIaCCU(PUKAIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOU
peaKkIuu.

B npenmMere «Xumusi» 6a30BOr0 ypoBHS pacCMaTPUBAETCS U3YUCHHBIM Ha yPOBHE
OCHOBHOTO 00111ero 0o0pa3oBaHUs TEOPETUUYECKUN MaTepual U (PaKTOJOTHUYECKUE
CBEJICHUS O BEIIECTBAX U XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mmas
Y HEOpTraHWYECKass XUMHUs 00yUJaroImUMCs TIPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3Ha4YEHUE TMEPUOAUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JOTHUUECKUX
MO3UIINNA, TIIy0Xe TOHITh UCTOPUYECKOE M3MEHEHUE (DYHKIMA 3TOTO 3aKOHA — OT
obo0maronie 10 OOBSACHSIONIEH W MporHo3upyrome. Equnas cuctemMa 3HaHUM O
BOKHEUMIIIMX BEIIECTBAX, UX COCTAaBE, CTPOSHUM, CBOMCTBAX M MPUMEHEHUH, & TAKXKE
0 XHMHUYECKHX pEaKIUAX, HUX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS

nononHsAeTcss B Kypcax 10 m 11 kimaccoB aneMeHTaMM COAEPkKaHUS, UMEIOIINMU
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KyJbTYPOJIOTUUECKMI W TPUKIAJHON XapakTep. OTU 3HAHUA CIOCOOCTBYIOT
MOHMMAHUIO B3aUMOCBSI3M XHMHUU C JIPYTUMHU HayKaMH, PacKpbhIBalOT €€ poiib B
MO3HABATENILHOM M  MPaKTUYECKOM JIESITEIbHOCTH YEeNOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXCHHSI K MPOLIECCY TBOPUYECTBA B 0OJACTH TEOPUHU M MPAKTUUECKHUX
MPWIOKEHUH XWMHUH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIIUBATh
uHOpMALMIO U  TPUMEHATh e€ Uid  TOMNOJHEHHs]  3HaHWM, pelIeHus
MHTEJJIEKTYaJbHBIX U 3KCIEPUMEHTAIbHBIX HCCeA0BaTeNbcKuX 3a1au. Conepxkanue
y4eOHOTO TMpeaMeTa «XUMHs JaHHOTO YPOBHS HM3YYE€HHS OPUEHTHUPOBAHO Ha
dopMupoBaHre y OOydYalOIUXCS MHPOBO33PEHUYECKON OCHOBBI [IJIsi TTOHUMAaHUS
¢unocodckux uaeH, TakUx Kak: MaTepuaibHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHUYECKOTO MHUpPA, OOYCIOBICHHOCTh CBOMCTB BEHIECTB HX COCTaBOM U
CTPOCHHEM, TTO3HABAEMOCTh MPUPOIHBIX SBICHUI MyTEM AKCIIEPUMEHTA U PEIICHUS
IPOTUBOPEUYUM MEX]y HOBBIMH (aKTaMH M TEOPETUUYECKUMHU MPEIANOCHIIKAMU,
OCO3HaHWE POJIM XUMHUHU B PEIICHUH HKOJOTMUYECKUX MpoOJieM, a Takxke mpodiieM
cOepeXeHUsT PHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJOTHUH U
MaTepUasoB.

B nnane pemieHust 3a1a4 BOCIUTAHUSA, Pa3BUTHS U COIMATM3AINHA O0YyYarOIINXCs
OPUHATBIE MPOTPAaMMONM MO XHMHMHM TOAXOAbl K OINPEIEICHUIO COJCPKAaHUS U
MOCTPOCHUSA TpeiIMeTa TNpeaycMaTpuBalOT (OPMUPOBaHHE y  OOYyYaromuxcs
YHUBEpCAJIbHBIX yUEOHBIX AEHCTBUM, UMEIOMUX 0a30BOE 3HAYEHHUE IJI Pa3IMUYHbIX
BUJIOB JIEATEIBLHOCTH: pEIICHUs NpodJieM, TMOucKa, aHaimm3a U 00paboTKu
uHpopMaIui, HEOOXOAMMBIX [UIsi MPUOOPETEHUs ONbITa MNPAKTUYECKOH U
HCCIIEIOBATENIbCKOM IeATETbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHWU XUMHUHU.

XVMHSI Ha YPOBHE YIJIyOJE€HHOT0 M3YYeHHUsl 3aHUMAET BaKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAy4YHOro o00pa3zoBanus ywamuxcs 10-11 «maccoB. WM3yuenue
MpeaMeTa, peaauzyeMoe B YCIOBHIX JTU(DPEpeHIIMpPOBAaHHOTO, MPO(UIBHOTO

oOydeHus, MNpU3BAHO oOOeCreyuTh OO0IIEe00pa30BATENbHYI0 U  OOIIEKYJIbTYPHYIO
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MOJATOTOBKY BBITYCKHUKOB IIKOJBI, HCOOXOAUMYIO MJIA aJanTallid MX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU B COIMYME, a TAKXKe JJI MPOJIOKEHU 00YyUEHUS B
OopraHu3anusx MNpodecCHOHATBLHOTO O00pa30BaHMs, B KOTOPBIX XHMHS SIBJISCTCS
OJIHOW W3 TMPUOPUTETHBIX JUCHMIUIMH. B mnporpamMmMe 1Mo XWUMHUM Ha3HAYCHHE
npeaMera «XuUMHsS» MOJydaeT MOAPOOHYI0 HHTEPIPETANNI0 B COOTBETCTBUHU C
ocHoBomnoJyiarapoimumu - nosiokeHusiMu - I'OC COO o B3auMOOOYCIIOBIIEHHOCTH
1eseH, coaepKaHus, pe3yJbTaToB OOydeHHs] U TpeOOBaHWN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB. CBHUJIETEILCTBOM TOMY SBJISIIOTCS  CJEAYIOIIME BBIMOJIHSIECMBIC
IPOrpaMMOM 110 XUMHUHU (PYHKITHH:

MH(POPMAITMOHHO-METOANYECKAs, pealn3alus KOTOpoi oOecrneurBaeT MoJydeHue
IpeACTaBICHUs O IEJAX, COACP)KAHUHU, OOIIEeH cTpaTeruu OOyYCHHS, BOCIIUTAHUS U
pa3BUTHUS 00YYAIOIIMXCS CPEACTBAMH MIPEAMETA, U3y4aeMOr0 B paMKaX KOHKPETHOTO
npodus;

OpraHu3allMOHHO-TUIAHUPYIOIIAsl, KOTOpas NpeAyCMaTpUBAET OIpE/ICIICHUE:

MPUHILIUIOB CTPYKTYPUPOBAHUSI U TMOCIEIOBATEIBHOCTH M3Y4YEHUS Y4eOHOTO
Marepuaia, KOJJMYeCTBEHHBIX M KaU€CTBEHHBIX €r0 XapaKTEePUCTHK;

MOAXO0J0B K (hOPMHUPOBAHUIO COJIEPKATEILHOM OCHOBBI KOHTPOJISI U OIICHKH
00pa3oBaTENbHBIX JIOCTHXKEHUM OOYydYarolIuXxcsi B paMKax HMTOTOBOM aTTeCTallud B
dbopme eaIuHOTO roCYIapCTBEHHOTO PK3aMEHA 10 XUMHUH.

[Tporpamma a1t yriiyOJa€HHOTO U3yUYECHUST XUMUU:

yCTaHABJIMBA€T WHBApHAHTHOE TMPEIMETHOE CoOJIep)KaHue, oO0s3aTeIbHOe IS
U3Y4YeHUs] B paMKaxX OTACIBHBIX Npo]uiIel, mpeaycMaTpuBaeT pachpeicicHUue H
CTPYKTYpHUPOBAHHUE €r0 IO KJaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSIM/pa3iesiaM
Kypca;

naéT TpUMEpPHOE paclpesielieHne Yy4yeOHOro BpPEMEHH, PEKOMEHIAYEeMOTro s
U3YYEHUsI OTJICTBbHBIX TEM;

MpeayiaracT MPUMEPHYIO MOCIIEI0BATEIbHOCTh U3YYCHHUST y4eOHOTO MaTepuaia ¢

Y4ETOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;
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NAET METOAMYECKYIO HMHTEPIPETALMIO LEJIed W 3aJady U3y4YeHus MpeaMera Ha
YIIyOJIEHHOM YpPOBHE C YY4ETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CPEIHErO
oOmero  o0Opa3oBaHMs,  COACPKATEIBHOM  XapaKTEPUCTHKU  IUIAHUPYEMBIX
pe3yJbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl CPETHETO OOIIEro
0o0pa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATENbHBIX JIEUCTBUIM 00YyYarOMIErocs MO OCBOEHUIO
coJiepKaHus IpeIMETa.

IIo BceM MO3HULMAM B IPOrpaMMe M0 XMMHUU IPETYCMOTPEHA ITPEEMCTBEHHOCTD C
oOyuyeHHeM XMMHHU Ha YpOBHE OCHOBHOro oomiero oOpazoBanus. IIporpamma mo
XUMHUHU CIYKUT OPHUEHTHPOM Ul COCTaBIIEHHUS aBTOPCKUX padOyYMX HporpaMm. 3a
npeaelaMl YCTaHOBJICHHON MPOrpaMMOM MO XUMHUM 00s3aTelbHON (MHBapUaHTHON)
COCTABJISIIOLIEH CO/EpXKaHUsI YU4EOHOro mpeaMera « XUMHsD OCTaETcsd BO3MOXKHOCTb
BBIOOpa €ro BapUaTUBHOM COCTaBIIAIONICH, KOTOpass JIOJDKHA ONpPENEeNsiThCA B
COOTBETCTBUM C HAIlPaBICHUEM KOHKpPETHOro rmnpoduus oOyueHus. ABTOpaMu
paboyux IpOrpaMM MOKET OBbITh MPEMJIOKEH HMHOW MOAXOJ K CTPYKTYPHPOBAHHUIO
y4eOHOro Marepuaia M Mocjiel0BaTeIbHOCTH €Tr0 U3Y4YEeHHs], CBOE BUICHHUE MyTEeH U
croco0oB GOPMUPOBAHUS CUCTEMBI IPEIMETHBIX 3HAHUI, YMEHUN U BUJOB YUEOHOU
NEeSATENBHOCTH, a TAK)KE CUCTEMBI CIIOCOOOB M METOIUYECKUX MPUEMOB 110 Pa3BUTHUIO
U BOCIIUTAHUIO 00YJarOIIXCSl.

B cooTtBercTBHM ¢ KoHUENTyanbHbIMU MOJOKEHUIMU PI'OC COO o0 HazHaueHUH
IpeIMeToB 0a30BOTO U YIITyOJIEHHOTO ypOBHEH B cucteme nudepeHInpoBaHHOTO
oOyueHuss Ha YpOBHE cCpeaHero ooOmero oOpa3oBaHHsi XHWMHUS Ha YpOBHE
yrayOnEHHOTO HW3YYEHUsl HalpaBlieH Ha pealu3alyio MPEeMCTBEHHOCTH C
MOCJICAYIOLIUM 3TArlOM TMOJTY4YEHHsI XUMUYECKOT0 00pa3oBaHMs B paMKax H3y4eHUs
CHEUUATbHBIX E€CTECTBEHHO-HAYYHBIX W XHMHMUYECKMX JUCIUIUIMH B By3aX U
OpraHu3alMsIX CpeaHero npodeccuoHaIbHOro oopaszoBanus. B 3Toil cBsI3M U3yueHue
npeaMera «XHMHsSD) OPHUEHTHPOBAHO IPEMMYIIECTBEHHO HAa pacUIMpEHHE U

yIIyOJIeHUE TEOPEeTUYECKOM U TMPAKTUYECKOM TMOJATOTOBKM  OOYy4YarOIIUXCH,
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BBIOpABIIKMX OMpeAeNEHHbIN Npoduib OOydeHHs, B TOM YHCJIE C MEpPCHEKTUBOU
MOCIEAYIOIEr0  TMOJMYYeHHs] XUMHUYECKOro oOpa3oBaHHsl B  OpraHH3aIUsaX
npodeccronansHoro oOpazoBanusa. B cBere TpeboBanuit PIOC COO «
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMBbI
CpelHero ooOmero oOpa3oBaHUS HM3YyYEHHE MpeAMeTa «XHUMHUSD» OpPUEHTUPOBAHO
TaK)K€ Ha pelICHUE 3a/lad BOCIUTAHUSA U COLUMAIBLHOTO Pa3BUTHUsI OOy4YarOIIMXCS, Ha
(dopMupoBaHrE Yy HUX OOIIEHHTEIICKTYadbHBIX YMEHHUHM, YMEHUN palMOHATU3aIuU
yuyeOHOro Tpyaa U OOOOWIEHHBIX  CIOCOOOB  JAESTEIBHOCTH, HMEIOUINX
MEKIMCUUILUIMHAPHBINA, HAIPEIMETHBIA XapaKTep.

XvMHSI Ha YpPOBHE YINIyOJIEHHOTO W3YyYEHHsI BKIIOYAET YriyOJIE€HHBIE KYpChl —
«Oprannyeckas xumusi» 1 «O01mas u Heopranudeckas xumus». [Ipu onpenenenuu
MOAXO/J0B K OTOOPY M CTPYKTYPHOM OpraHu3aliy COJEPKaHHS 3TUX KypCOB B
MporpaMMe Mo XUMHUHU 3a OCHOBY IpHUHATHI nosoxkenuss OI'OC COO o paznuuumsax
0a30BOro U yriyOJIEHHOTO YPOBHEW M3YUYEHHUS MTPEIMETA.

OcHoBy coxepxaHusi KypcoB «Opranmueckas xumus» U «OOmas wu
HEOPTraHUYECKasi XUMUSD) COCTABISET COBOKYITHOCTh MPEIMETHBIX 3HAHUM U YMEHHIA,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3YyYEHHs] NpeAMeTa. JTa CHUCTeMa 3HaHUU
MOJIy4aeT OMNpeAeNEHHOE TEOPETUYECKOE JOMOJHEHUE, MO3BOJISIOLIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OoJbliuii 00BEM (akronormuyeckoro marepuana. Ha
yrayOJN€HHOM  ypOBHE  HM3Y4Y€HUs  MpeaMera  oOecredeHa  BO3MOXHOCTD
3HAUYUTETFHOTO YBEIWYEHUsI 00BhEMA 3HAHUN O XMMHUYECKUX AJIEMEHTaX U CBOMCTBAX
UX COCMHEHUN HAa OCHOBE PACIIUPEHUS U YriayOJIeHUs MPEACTAaBICHUA O CTPOCHUU
BELIECTBA, XUMHUYECKONM CBA3M U 3aKOHOMEPHOCTSX TMPOTEKaHUs pEeaKIHii,
paccMaTpUBAaE€MbIX C TOYKM 3PEHUS XUMHYECKOM KHHETHKA M TEPMOJUHAMHKHU.
N3yuenune mnepuonuyeckoro 3akoHa u Ilepumonuueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB 0a3UpPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUSIX O
CTpOEHHHU aToMa. XUMHUYECKasl CBsI3b OOBACHICTCS C TOYKU 3PEHUS dHEPTeTHUUECKHUX

U3MEHEHU mpu €€ o00pa30oBaHUU U pa3pylLIeHUH, a TaKKe C TOYKH 3pEHUs
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MexaHu3MOB €€ oOpa3zoBaHus. V3ydeHwe THUIOB peakuuid  JTOTOJHSAETCA
dbopMHupOBaHUEM TPECTABICHUN 00 IEKTPOXUMUYECKUX MPOIIECCaxX M AIEKTPOTIU3E
pacIuIaBoOB U PacTBOPOB BeEIIECTB. B Kypce opraHu4eckoil XMMUM IIPU pacCMOTPEHHUU
PEaKIIMOHHON CTIOCOOHOCTH COCTMHEHUN YJIEIseTCs 0c000€ BHUMAaHKUE BOIIpocaMm 00
ANEKTPOHHBIX A (PeKTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX
peakuuii. Ocoboe 3HaUeHHWE UMEET TO, 4YTO Ha COJIEpPKAHHE KYpCOB XHUMHH
yIIyONEHHOTO YPOBHS M3YYEHUS I KJIACCOB OMPENEIEHHOTO Mpoduist (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpPY M XapakTep JOMOJHEHUM K oOIel cucteMe IMpeIMeTHbIX
3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHBbIE TpeaMeThl. Tak, HanmpuMmep, B COAEp>KaHUU
MpeaAMeTa i KJIACCOB XMMHUKO-(PU3NYECKOTrO Mpoduias OOJbIIOE 3HAUEHHE OYIyT
UMETh AJIEMEHTHI yUeOHOTro MaTepuaa 1o oomen xumuu. [Ipu uzyuenun npeamera B
JAaHHOM CJIy4ae akIEeHT OyJeT clejaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTD
3aKOHOB W TEOPHWM B XUMHH W B (PHU3UKE: aTOMHO-MOJICKYJISIpHAs TEOPHsI
(MonekymsipHasi Teopusi B (PpU3MKE), 3aKOHBI COXPAHEHHUS MacChl M DHEPTUH, 3aKOHBI
TEPMOJIMHAMHKH, DJICKTPOJIN3a, MPEACTABICHUSI O CTPOCHHUH BEIIECTB U apyroe. B
CoJIepKaHUM TIpeAMeTa I KJIACCOB XMMHUKO-OMOJIOTUYECKOro Npoduiis OONbIIHii
yACIbHBIN Bec OyJeT UMETh OpraHndecKas XUMus. B 3ToM ciydae mpeaocTaBiIsieTcs
BO3MOYHOCTB JIJIsl 00JIee OOCTOSTEIIHPHOTO PACCMOTPECHUSI XUMUYECKON OpraHU3aIliun
KJIETKH KaK OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOJIAAT, K MIPUMEPY, TaKue
CTPYKTYPHBIC KOMITOHCHTHI, KaK JIUMHUIBI, OCITKH, YTIEBOABI, HYKICHHOBBIC KHCIIOTHI
u apyrue. IIpu 3TOM 3HaAHMS O COCTABE€ M CBOMCTBAX IPEICTABUTEJIEM OCHOBHBIX
KJIACCOB OPraHUYECKHX BEIIECTB CIY>KaT OCHOBOM JUIsi W3Y4YEHHUS CYUIHOCTH
nporeccoB (DOTOCHHTE3A, AbIXaHUSs, TTUIIICBAPCHHS.

B nmane ¢dopmupoBaHHsT OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
oOIIIeHayYHBIX METOOB IMO3HAHMS W ONBITA MPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HAHUW W3Yy4YeHHUE TMpeaMeTa «XUMHS» Ha YIrIyOoJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBSI3IX C Yy4YeOHBIMH TIpEAMETaMH, BXOJAIIMMH B COCTaB

MPECAMCTHBIX obacTen ((ECTCCTBCHHOH&Y‘IHBIC MpEeaAMCTED, «MaremaTtuka "
12



uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3ydernn yueOHOro nmpeameTa « XuMUs) Ha yriyOJEHHOM YPOBHE TakkKe, KaK
Ha YpPOBHE OCHOBHOTO M CpeaHero oomero oOpazoBaHus (Ha 0a30BOM YpOBHE),
3aauell MEepPBOCTEIIEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB HAYKH
XUMUU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU IEATEIHLHOCTH
YeJIOBeKa M OJHOT0 M3 KOMIIOHEHTOB MUPOBOW KyJIbTYyphl. Pemenue 3Toil 3a1aun Ha
yIIyONEHHOM YPOBHE M3yUYEHHUS IIPEAMETa IPEAnosaraeT peaju3aiuio TaKuX ejeH,
KaK:

dbopmMHpoOBaHUE TTPEICTABICHUIA:

0 MaTepuaJbHOM C€IWHCTBE MHPA, 3aKOHOMEPHOCTSIX WM IO3HABACMOCTH SIBICHHM
OpUPOABI, O MECTe XMMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ BeIylled poJid B
oOecrieueHN YCTOMYMBOTO PpA3BUTHS UEJIOBEYECTBA: B PEHICHUH MPOOIIEeM
AKOJIOTHYCCKOM, PHEPTreTUIECKON 1 MUIIECBON 0€301TaCHOCTH, B PA3BUTHU MCIUITNHEI,
CO3JJaHMU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHUKOB OJHEPruu, B 0OECleueHUun
PaIMOHAIBHOTO TIPHPOIOIIONB30BaHNA, B (POPMUPOBAHUN MHUPOBO33PECHHS U OOIICH
KyJbTYPBI YEJIOBEKa, a TAKXKe IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

OCBOCHHME CHCTEMBI 3HAHUM, JIGKAIIMX B OCHOBE XUMHUYECKOW COCTABISAIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (yHIAMEHTAIBHBIX TOHSTUH, 3aKOHOB H
TEOpUA XUMHUHU, COBPEMEHHBIX IPEJCTaBICHUN O CTPOCHHWM BEIIECTBA Ha Pa3HBIX
YPOBHSIX  —  aTOMHOM,  HMOHHO-MOJICKYJSIPHOM,  HAJMOJIEKYJISIPHOM, O
TEPMOJIMHAMUYECKIX U KUHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHYECKUX
peaknuii, 0 XMMHYECKOM pPaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CHCTEMax, 00
o0IIUX HAYYHBIX MIPUHIIUIIAX XUMUYECKOTO TIPOU3BOJICTBA;

dbopMupoBaHrEe y OOYYaIOIIHUXCS OCO3HAHHOTO TOHHMMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYCCKHUX 3HAHWUW II OOBSICHCHHS KIIOUYCBBIX HICH M MpoOiieM
COBPEMEHHOM XWUMUU, JUISI OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHHUM, MMEIONTUX

€CTEeCTBEHHO-HAYUYHYIO MPUPOY; TPaMOTHOTO pEIIeHUsT TpoOJieM, CBSI3aHHBIX C
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XUMHUEH, TPOTHO3UPOBAHMS, aHalIM3a M OIEHKM C TMO3UIHMHA 3KOJIOTHUYECKOU
0€30MacHOCTH MOCTEACTBUI OBITOBOI M IPOM3BOICTBEHHON JIEATEILHOCTH YEIIOBEKA,
CBA3aHHOM C XUMHUYECKUM TIPOU3BOJICTBOM, MCIOJb30BaHUEM U MepepaboTKoN
BEIIIECTB;

yriiyOJieHue MPEeJCTaBICHU O HAyYHBIX METOAAaX MO3HAHUS, HEOOXOAUMBIX IS
NpUOOpPETeHUs] YMEHUW OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB U  OOBSCHEHUSA
XUMUYECKUX SIBICHUN, UMEIOIMX MECTO B MPHUPOJIC, B MPAKTUUECKOU JIEATEIBHOCTH

)51 HOBCGHHGBHOﬁ ZKHN3HHU.

HEJIN U 3AJJAYHN YYEBHOI'O ITPEJIMETA «XUMMUSD»

B mnpaktuke mnpenogaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsI TaK U Ha YPOBHE CpeIHEro oOIiiero o0pa3oBaHUsl, MPU ONPEICICHUN
CoJIepKaTeIbHOM  XapaKTEPUCTUKU IIeJel M3y4eHHs TIpelMeTa HampaBlIeHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO MNpU3HAETCS (HOPMUPOBAHME OCHOB
XUMUYECKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JESITETbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJAMYCCKOW TOYKH 3PEHHUS TaKOW TOIXOJ K OMPEICICHUIO IelIeH H3yYCHHUS
IpeIMeTa SBIISIETCS BIIOJIHE ONPABIAHHBIM.

[maBHBIMU 1LIENSIMU U3y4YeHUS TMpeameTa «XUMHUsS» Ha YPOBHE CPEIHETO
o0111ero oOpazoBaHus Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

dbopMUpOBaHHE  CHCTEMbl  XMMHUYECKHMX  3HAaHMM  KaK  Ba)KHCHIIICH
COCTABJISIIONIEH ©CTeCTBEHHO-HAYYHOW KapTHWHBI MHPA, B OCHOBE KOTOPOHM JIeKar
KJTFOUEBBIC TTOHATHUSA, (yHIAMEHTAIbHBIC 3aKOHBI M TCOPUU XMMHH, OCBOCHHE SI3bIKa
HAayKd, YCBOCHHME W  TOHUMAaHHE CYIIHOCTH  JOCTYHNHBIX  00OOIICHMIA
MHPOBO33PEHUYCCKOTO XapaKTepa, O3HAKOMIICHHE C WCTOPHEH WX pa3BUTHA U
CTaHOBJICHHUSI,

dbopMHupOBaHUE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS
BCIIECTB M XHMHYECKUX PEAKIUH, HEOOXOAUMBIX I TMPUHOOPETEHUS YMEHUU
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OPUEHTHPOBATLCA B MHPE BEIIECTB U XUMHUYECKUX SIBICHUH, UMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB JESATENIBHOCTH, CBS3aHHBIX C HAaOIIOJAECHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM TMpaBUil OE30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

CopnepkarenpHasl XapaKTEpUCTHMKA LeElNed W 3a7ad M3y4eHHUs IpeaMeTra B
[porpaMme Mo XMMHHM YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBHUM C HOBBIMH
OPUOPUTETAMU B CUCTEME CpEeHEro oo1ero oopazoBanusi. Ceroans B MpenojaBaHuu
XUMHHU B OOJIbIIEH CTENeHW OTAAETCS MPEINOYTEHUE MPAKTUYECKOM KOMIIOHEHTE
colepkaHusi  00y4deHUs, OpPUEHTUPOBAHHOM HA  TOATOTOBKY  BBIMYCKHHUKA
OI0I1I€00pa30BaTENIbHOM  OpraHu3allid, BIAJACIOINIET0O HE HAa0OpOM 3HaHUH, a
(YHKUIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMH M YMEHHUSIMU aKTUBHOTO
MOJIyYeHUs] 3HAHMM M TNPUMEHEHHs HMX B pEaJbHOM JKM3HU Uil pELIeHUs
OPaKTUYECKUX 3aJad. B 3ToM CBA3M MNpH HW3YYEHUU HpeaMeTa «XHAMH»
JOMHUHUPYIOIIEE 3HAU€HUE MPUOOPETAIOT TAKKUE LIEJIU U 33]1a4H, KaK:

ajanrtanusi oO0y4arolmuxcs K YCJIOBHUSM JAMHAMUYHO Pa3BUBAIOLIEIOCS MHpA,
(dbopmupoBaHue UHTEUIEKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY HPHHITHIO TI'PaMOTHBIX
pElIeHNI B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dbopmupoBaHre |y  O0OydYaromuxcsi  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETEHLIUI), HMMEIOIIUX YHUBEpPCAIbHOE 3HAYEHHE [UIsl Pa3IUYHbIX BHJIOB
NEeSATEIBbHOCTU: pelleHuss MmpoliieM, MOMCKa, aHanu3a U 00paboTKU HHQPOpPMALINH,
HEOOXOUMBIX JJIsl IPUOOPETEHHs ONbITA ACSITEIbHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B IO3HAHMM XUMHUHU, a TaKXKe JUIsI OUEHKU C TO3UIUN DKOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHU3M

YCJIOBCKAa U MPUPOJHYIO Cpeay,
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pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaroluXcs: CIOCOOHOCTH CaMOCTOSITENIbHO NMPHOOpETaTh HOBBIC
3HAHUS 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, MCIOIb30BAThH
COBpEeMEHHbIE MH(GOPMAIMOHHBIE TEXHOJOTHH JUIsl MOMCKAa M aHanmu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYECKOTO COJIEP KAHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YYaIOLIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIJICHHS], Ha0OII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IpPHU IUIAHUPOBAHUU U IMPOBEJIECHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydamommxcsa YOSKIEHHOCTH B  T'yMaHUCTHYECKOMN
HaNpaBJIE€HHOCTH XHUMHUH, €€ BaXKHOM pOJM B PEUICHUM INIOOAIBHBIX MpodiieM
paIoOHAIBHOTO TMPUPOAOIOIB30BAHNSA, MOTOJHEHHSI YHEPTETHUECKUX PECYPCOB U
COXPaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3/I0pOBbIO, a TakXe NPUOOPETEHUs OIbITa
WCIIONIb30BAaHUsl TOMYYEHHBIX 3HAHWUW [N TPUHATHAS TPAMOTHBIX pEIICHUH B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

Ipu uzyuenuu yuebrnoeo npeomema « Xumusiy Ha yenyOIEHHOM YPOBHE MAKHCe,
KaK Ha YpOBHEe OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a3080M yposHe),
3a0aueil NEPEOCMENEeHHOU 3HAYUMOCMU AGNAemCcs (HOpMUposanue OCHO8 HAYKU
XUMUU KAk 001acmu cO8PEeMEHH020 eCmeCcmeo3HaAHUs, NPAKMUYEeCKOU 0esimealbHOCU
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue osmou 3a0auu Ha yemyonéHmom ypoene u3yueHus npeomemd
npeonoiazaem peanuzayuio maKux yenet, Kax:

dopmuposarue npedcmasieHuil:

0 MamepuarbHOM eOuHCcmee Mupd, 3aKOHOMEPHOCHMIAX U NO3HABAEMOCHU
ABIEHUL NPUPOObL, O Mecme XUMUU 8 CUCmeMe eCMEeCmBeHHbIX HAYK U e€ gedyuyell
pou 8 obecneyeHuu YCmouuu8o20 pazeUmusl 4eloseyecmed: 6 peueHuu npooiem

3K0]202ull€CK01/7, 3H€p2€mull€CKOL7 u numeeoﬁ 6e30naCHocmu, 6 pazeumuu MeauLﬂ/lel,
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CO30aHUU HOBbIX MAMEPUANO8, HOBbIX UCMOYHUKO8 OdHepeuu, 8 obecnedenuu
PAYUOHANLHO20 NPUPOOONONIL308AHUS, 8 (DOPMUPOBAHUU MUPOBO33PEHUs U 00well
KYIbMYpbl 4el08eKd, a makKice dIKOA0SUYECKU 0OOCHOBAHHO20 OMHOULEHUSL K CBOEMY
300p08b10 U NPUPOOHOU Cpede;

0CB0€HUEe CUCTNEeMbl 3HAHUL, IeHCAWUX 8 OCHOBE XUMUUECKOU cocmasusioujel
eCmeCmeeHHO-HAYYHOU KAPMUHbL MUpa: (QYHOAMEHMANbHLIX NOHAMUU, 3AKOHO8 U
meopuil XumMuu, CO8PEMEHHbIX NPeOCmAasieHull 0 CIMpPOeHUU Beuwjecmsa HA pPA3HbIX
VPOBHSX — —  QIMOMHOM, UOHHO-MONEKYISAPHOM, HAOMOIeKVISAPHOM, 0
MePMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHIAX NPOMEKAHUS. XUMUYECKUX
peaxkyuil, 0 XUMUYeCKOM DpABHOBeCUl, PACmMEopax U OUCNEPCHbIX cucmemax, 00
0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3B0OCMBA,

Gopmuposanue y 06yuaromuxcs 0CO3HAHH020 NOHUMAHUS 80CMPeOO8AHHOCU
CUCMEMHBIX XUMUYECKUX 3HAHUU Ol 00BbACHeHUs KIoyesblXx uoeu u npoorem
COBPEMEHHOU XuMUulu, Ol OOBACHEHUS U NPOSHO3UPOBAHUSL SGNEHULl, UMEIOUUX
eCmeCmeeHHO-HAYYHYI0 NPUpoody, 2pamomHO20 peuleHus NpooOaeM, CEA3AHHBIX C
Xumuei, NPOSHOUPOBAHUS, AHAIU3A U OYEHKU C NOUYUL  IKOJI0SUHECKOU
be3onacHocmu  nocieocmeuli.  Oblmogou U  NPOU3BOOCMBEHHOU  OesimenlbHOCmU
yenoBeKa, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll ewecms;

yenybieHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUsL, He0OX00UMbBIX OJisl
npuobpemenuss YMeHUli OPUEHMUPOBAMbCs 6 Mupe 6ewecme U O0O0bIACHEeHUs
XUMUYECKUX A6NEHULl, UMEIOWUX MeCcmo 8 npupooe, 8 npaxKmuieckou 0esimenbHOCmu
U NOBCEOHEBHOUL HCUZHIL.

B nname peanuzayuu nepsoouepeonvix 60CHUMAMENbHBIX U PA3BUBAIOUIUX
@QYHKYULl YeroCmHOU cucmemsbl CpeodHe20 0buje2o 00pa3oe8anus Npu U3VYeHuu
npeomema «Xumusy Ha yenyoiéHHOM YPOo8He 0COOYI0 AKMYaIbHOCHb NPUOOPEemarm

makue yeau u 3a0aqu, Kak.
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gocnumanue Y0edcOEHHOCMU 8 NO3HABAEMOCU SGNIeHULL NPUPOObL, VBANCEHUS.
K npoyeccy meopuecmed 8 001acmu meopemudeckux U NPUKIAOHbIX UCCIe008aHULL 8
Xumuu, Gopmuposanue MUpPoBO33PEHUS, COOMBEMCMBYIOUIEC0  COBPEMEHHOMY
VPOBHIO pa36UMuUsl HAYKU,

pazeumue Mmomueayuu K OOYYeHUro U HNO3HAHUIO, CNOCOOHOCHEU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUs 00Ujeyeno8euecKux
yennocmel,

pazeumue NO3HABAMENbHLIX UHMEPecos, UHMEIeKMYANbHbIX U MBOPYECKUX
cnocobrnocmetl 00y4arOWUXCs, HOPMUPOBAHUE Y HUX COZHAMENbHO20 OMHOWEHUS K
CamoooOpaz0eaHul0 U HeNnpepbliBHOMY 00pPA308AHUI0 KAK YCIO08UN  YCHEUHOU
npogheccuoHanvbHol U 00WeCmEeHHOU  OesiMeNbHOCU,  OMBEMCMEEHHO20
OMHOWEHUST K CBOEMY 300P08bI0 U NOMPEOHOCIU 8 300P0BOM 00PA3E HCUZHU,

Gopmuposanue ymMeHuli U HABLIKOE PA3YMHO20 HPUPOOONONb30BAHUS, PA3BUMUE
9KOJI02UYECKOU  KYIbmypol,  npuobpemeHnue onvima  00UECMBEeHHO-NOJIe3HOU
9KOJIO2UHECKOU 0esimenlbHOCU.

Hemn w 3amaum  u3ydeHUs TnpeaMeTa «XHMHUS» TOJYYHIH  TOJAPOOHYIO
METOJMYECKYI0 MHTEPIPETAIMIO B pasnesie nmporpammbl «Imanupyembie pe3yiabTaThbl
OCBOEHUS TpeaMeTay, Osarogaps yemy oOecredeHO YETKOE MPEJCTaBICHUE O TOM,
Kakhe 3HaHWS M yMEHHUS HMMEIOT MPsIMOE OTHOILIEHHWE K peaau3alli KOHKPETHOU

LIEJIH.

MECTO YYEBHOI'O TIPEJIMETA «XUMMUS1» B YHEGBHOM IIVIAHE

B cucreme cpennero obmiero oopazoBaHusi «XuUMHS», U3ydaemass Ha 0a30BOM
YpOBHE, Tpu3HaHa OOS3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOJAIIMM B COCTaB
npeametHo  obnactu  «EctectBeHHble  Hayku». OOImIee  4YKMCIO — Yacos,
PEKOMEHIOBAaHHBIX 17151 n3yueHus xumun — /0 gacos: B 10 kimacce — 35 vacoB (1 gac
B Henenmo), B 11 xmacce — 35 gacoB (1 yac B Heero).

VYyeOublll ipeaMeT «XUMHUsD YriayOJEHHOTrO YpPOBHSI M3YYEHHUS! BXOJUT B COCTaB
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npenMmeTHo oOnactu «EcrecTBeHHBble Hayku». Ero usydeHue mpeaycMOTPEHO
B KJIJaCCaX €CTECTBEHHOHAYYHOTO MPOGMIsL, HAmpUMep XHUMHUYECKUX, XUMHUKO-
OMOJIOTUYECKUX M MEIMIIMHCKUX. B 3THX Kiaccax H3ydeHHe MaHHOTO IpeaIMeTa
MpeIyCMOTPEHO B 00bEME yueOHO Harpy3ku He MeHee 3 4 B Heaemo. Oo1ee uncio
9acoB, PEKOMEHIOBAHHBIX JUISI M3yYEHUS XUMHUH Ha yriayOn€HHoOM ypoBHe, — 210
gacoB: B 10 kiacce — 105 yaca (3 gaca B Heneno), B 11 kimacce — 105 gaca (3 yaca B
HEJICIIO).

[lpu QopmupoBanum 00pa30BATENFHON OpraHU3alKe MYJIBTHIPOGUILHOTO
yuyeOHoro miaHa it 10 u 11 kmaccoB ycraHaBiuBaeTcsl yueOHasi Harpy3ka Mo mpemMery
«Xumus» i 6a30Boro ypoBHs B oObeme 1 wac B Hememo (35 4 B rom), a A
yIITyONEHHOTO YPOBHS CIIEAYIOUMM 00pa3oM: 1 yac B HeAeNio 3a c4eT o0s3aTebHON
gactu OOIT COO u 2 yaca 3a cuet yactu OOII COO Ha JONOTHUTENBHBIE YUeOHbIE
npeaMeTsl. Takum oOpa3om, IIst 00y4arouxcs, BHIOpABIINX YIayOIEHHOE N3YUIEeHHE
XUMUH, yuyeOHas Harpy3ka ycTaHaBliMBaeTcs Takxke 3 yaca B Heaemo (105 9 B rox),
3TO TIPaBOMEPHO, €CIM MaKCMMaibHas Yyd4yeOHas Harpyska HE MpEBBIIIACT
MaKCUMAaJIbHO JIOMMYCTHUMYIO YU4E€OHYIO HAarpy3Ky B HEEIIO.

B TemaTndeckoM MIaHUPOBAHWHU YKa3aH Pe3epB yueOHOTO BPEMEHH, KOTOPOE
PEKOMEHIYeTCsl ISl pealnu3alliil  aBTOPCKUX IMOAXOJOB TIO HCIOJIB30BaHUIO

pa3Ho00pa3HbIX (OpM OpraHu3aIi Y4eOHOTO mpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYUEBHOI'O ITPEJIMETA
«XHNMMUS»

®I'OC ycraHaBiauBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOCHHUS OOyYarOIUMUCS
IporpaMM CpeaHero o6mero o6pa3oBaHus (JMYHOCTHBIM, METANpPEAMETHBIM U
npeaMmeTHbIM). [lonmydeHne xumudeckoro oOpa3oBaHusi 0a3vpyeTcsi Ha OCHOBHBIX
IUIaKTUYECKUX MPUHIUNaX o0ydeHus (Hay4YHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3M TEOPUU C MPAKTUKOM, HAISAHOCTA W JIp.), HA NPUMEHEHUU
COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJIOTMM C Y4eTOM MEXaHHM3MOB JIOCTHXKEHUS

19



BCEX  IUIAHMPYEMBIX  pEe3yJbTaTOB  OCBOEHUS  OCHOBHOM  00Opa3oBaTeiabHON
nporpaMmMbl. HayuHo-meToanueckoil OCHOBOW s pa3pabOTKU TUIaHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUSI MPOrpaMM CPEAHEr0 OO0IIero O0pa30BaHUA SIBISIETCA

CHCTeMHO-HeﬂTeHBHOCTHBIﬁ moaxon.

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM TIOIXOJIOM B  CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpenMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
00111er0 00pa30BaHUs BbIJICIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HAaHHME  OOYYAIOUIMMHCS  POCCHUICKOW  TpakAaHCKOW  HUJIEHTUYHOCTU —

TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPE/ICIICHUIO;

HaJU4YHe MOTHBAIMH K O0yUCHHUIO;
IIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE

KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;
FOTOBHOCTh M CIOCOOHOCTh  OOYy4YarOUIMXCA PYKOBOJACTBOBATHCS B  CBOEH

JESATETbHOCTH I[EHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH, TMPUCYIIMUMH 1ETOCTHON

CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIM4YKUE TPABOCO3HAHUS IKOJIOTHUYECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTH IENH U

CTPOUTD KU3HECHHbIC TUTAHBI.

JIM9HOCTHBIE Pe3yIbTAaThl OCBOCHHS MIPEAMETa « XUMHUS) JTOCTUTAIOTCS B SIUHCTBE
y4eOHOM W BOCHUTATENBHON jesTenbHOCTH OpraHu3al B COOTBETCTBHH C
T'YMaHHCTHYECKUMHU, COITMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBCHHBIMU IICHHOCTSMH H
ujieagaMyu pOCCUHUCKOTO TPaKIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
M TpaBWIaMU TIOBEJICHMs, CIOCOOCTBYIONIMMHU TPOIECCaM  CaMOIIO3HAHMS,
CaMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYaFOIIIHXCS.

JImdHOCTHBIE ~ pe3yJbTaThl  OCBOCHHUS  TpeaMera  «XuUMHUS»  OTPakaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHPHOM ¥ TPAKTUYECKON JCATEIHHOCTH
0o0y4Jaronuxcsi Mo peain3aliii MPUHATHIX B OOINECTBE IIEHHOCTEH, B TOM YHCIIC B
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HJacCTH:

1. I'pakaaHCKOro BOCIIUTAHUSA:

OCO3HaHMSI OOYYAIOMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEM,
YBa)KCHHS K 3aKOHY U ITPaBOIOPSIKY;

IpEACTaBICHUS O COLMAIBHBIX HOPMaxX M MpaBUJIaX MEXIUYHOCTHBIX OTHOIIEHUM B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH [EATCIHHOCTH MPU CO3JaHUU YUECOHBIX
MPOEKTOB, PEIICHUHM YYEeOHBIX MW TO3HABATEJNBHBIX 3a/ad, BBIIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMaTh M MPWHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI

JOPYTUX MPU aHAJIU3€E PA3IMYHBIX BUJIOB YUEOHOH AESTENbHOCTH;

2. [TaTpuOTHYECKOT0 BOCIIMTAHMS

IIEHHOCTHOTO OTHOIICHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEJUI0 OT€YECTBEHHOMU
XUMUU;

YBaKEHMS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MIPUMEHEHUS
XAMHUH, OCO3HAHUS TOTO, YTO JOCTHMIKEHUS HAYKH €CTh PE3YJbTAT JUIMTEIbHBIX
HaOJI0JICHUM, KPOMOTJIMBBIX KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpyJa
YYEHBIX U NIPAKTUKOB;

MHTEpECAa W IMO3HABATEIbHBIX MOTHBOB B MOJYYEHHUH U TMOCJIEAYIOIMIEM aHAIU3E

nH(pOpMaUK 0 NEePeAOBbIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUH;

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPaBCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBEJICHUS;

CITIOCOOHOCTH OIICHWBATh CUTYallMH, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMU, U
IPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLICHHWBATH CBOE IOBEACHUE W MOCTYIKHU CBOMX TOBAPHUIIEU C IO3UIUN

HPABCTBCHHLIX U ITPABOBBLIX HOPM U OCO-3HAHHC HOCHGI{CTBI/Iﬁ 9THUX ITOCTYIIKOB,
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4. ®opMHUPOBaHHSA KYJIbTYPbI 310POBbSI:

MOHMMAHUS [EHHOCTEH 370pOBOro M Oe3omacHOro o0Opasza >KU3HM;, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (H3MUYECKOMY M ICUXUYECKOMY
3JI0POBBIO;

COOITIOIeHUS TTPAaBII OE30MIaCHOTO OOpAIIEHUS C BEIIECTBAMH B OBITY, IIOBCEIHEBHOM
’KH3HU U B TPYJOBOH JACATEIEHOCTH;

MOHWMAaHWsI [IEHHOCTH TPABWJI WHAMBHIYaTbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MIOBEJICHHUS B CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO M JKU3HU JIIOJIEH; OCO3HAHUSA
HOCHEACTBUA M HENPHUATUS BPEIHBIX NPUBBIUEK (YIOTPEOJICHHS alKOTOJIs,

HapKOTUKOB, KYpEeHHUS);

5. TpynoBoro BocuuTaHus:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JIEATEIbHOCTH,
00I11IeCTBEHHO TOJIE3HON, TBOPUYECKON U IPYTUX BUJIAX JAEATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE yYacTHE B PCIICHUU MPAKTUYECKUX 3a7ad COIUAIbHOU
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3IMuyHOTO pojia, B TOM YHCIIE
Ha OCHOBE MIPUMEHEHUS MPEIMETHBIX 3HAHUMN IO XUMUU;

YBa)XEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYAJIbHOW TPAaEeKTOPUU OOpa3oBaHMs,
Oynyiiel npodeccur U peanu3alud COOCTBEHHBIX KU3HEHHBIX TJIAHOB C y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, WHTEPECOB M TMOTpEeOHOCTEM

00111eCTBa;

6. IK0J10rH4ecKOro BOCIIUTAHMSA:

HKOJIOTMYECKH  1I€JIECOO00pPAa3HOr0 OTHOUIEHHWs K MpUPOAe, Kak HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHMMAHUA  TJIOOATBHOTO  XapakKTepa  OSKOJOTHYECKHX  MpoOJieM,  BIMSHUSA
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COLUANBHON CPEbL;
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OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIB30BAHMUS JOCTMKEHUM XUMHM JUIS PELICHUs
BOIIPOCOB PALlMOHAIBHOTO IIPUPOOINOIb30BaHNS;

AKTHUBHOTO HENPUATUS JACUCTBUM, INPUHOCAIIMX BpEA OKPYKAIOIIEW IPUPOIHOM
cpene, YMEHHs MIPOTHO3UPOBATh HEOIArOMPUATHBIE HIKOJIOTUYECKUE TOCIIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U IIPENOTBPAIIATh UX;

HAJIM4YXsl PAa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTMYECKON KYJIBTYpPBI, OIbITA
NEATEIIBHOCTH DKOJIOTUYECKOM HAIPABIECHHOCTH, YMEHHSI PYKOBOICTBOBATHCSI MU
B [103HABATEIbHOM, KOMMYHUKATUBHOW M COLMAIbHOM MpPAaKTHUKE, CIOCOOHOCTH U

YMCHHUA aKTUBHO IIPOTHBOCTOATH HACOJIOTHHU XGMO(bO6HI/I;

7. lleHHOCTH HAYYHOI'0 IO3HAHUS:

c(hOPMHUPOBAHHOCTU MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

MOHMMAaHUS CTeU(UKA XUMHUM KaK HAyKH, OCO3HaHUs €€ posin B (POPMUPOBAHUU
pPalMOHAIIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOIO MPEACTABICHUS 00
OKpYXKaUIEM MHpPE KaKk O €IWHCTBE NPUPOABI M YEJIOBEKa, B IO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUU NPOoOJeM COXPaHEHUS MPHUPOIHOTO
paBHOBECHS,

yOEKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUHU JJIsl COBPEMEHHOM ITUBUJIN3AlUU: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH M BaXXHOW POJM B CO3JAaHUU HOBOH 0a3bl
MaTepPUAIIBHON KYJbTYPHhI, PEIICHUN TTO0ATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA —  CBHIPbEBOM, HSHEPreTHUYECKOM, THIIEBOM H IKOJOTHYECKOUN
0€30MacHOCTH, B Pa3BUTUN MEIUIIUHBI, 00ECIICUCHUN YCIOBHUM YCIEITHOTO TPy/a
Y DKOJIOTHYECKH KOM(DOPTHOM KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IOHHUMAHHUS CYIIHOCTM METOAOB MO3HAHUS,
HCIIOJI3YEMbBIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH MCIOJIb30BAaTh MOJIy4aeMbIe
3HaHUA JUIS aHaiu3a W OOBSICHEHUS SBJICHUW OKPYXKAIOUIEro MHpa U

IMPOUCXOAAIIUX B HEM I/I3MCHCHI/II\/'I; YMCHHA OCJ1aThb 000CHOBaHHBIC 3aKJIFOUYCHHS Ha
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OCHOBE HAyudHbIX (AKTOB W HMEIONUXCS JaHHBIX C [EJIbI0 IMOJYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCITOJIB30BaTh XMMHUYCCKHAE 3HAHHUS JUIS PEIICHHUS
PpOo0JIeM B PealIbHBIX )KH3HCHHBIX CUTYAIIHSX;

HWHTEpeca K MO3HAHUIO M HCCIISI0BATEIbCKOM A TCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHUH M0 XUMHHU B COOTBETCTBHH C KH3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJda B pa3IMYHBIX cdepax MnpodhecCHoOHATbHON

ACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHUS Y4YEOHOTro TmpeaMmeTa «XHUMHUs» Ha
YpOBHE CpeliHero oOiero o0pa3oBaHMs BKIIOYAIOT: 3HAYUMBIEC I (hOPMUPOBAHMUS
MHPOBO33PEHUS 00yyJarommuXxcs MEXIUCHUILIMHAPHbBIC (MeXTpeIMETHBIC)
oOllleHayYHbIe TOHATHS, OTpa)XAlolUe IEJIOCTHOCTh HAyYHOW KApTHUHBI MHUpA U
crie-upuKy METOJI0B MO3HAHUS, UCTIOIB3YEeMbIX B €CTECTBEHHBIX Haykax (Matepus,
BEIIIECTBO, DHEPrus, SIBJICHHE, NPOIECC, CHUCTeMa, HAy4YHBIM (HaKT, MPUHIINII,
TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIeIOBaHUE, HaOIIOACHHE,
M3MEpEHHe, OKCIEPUMEHT U  Jp.); YHHUBEpCajbHble Yy4eOHBbIE  JCHCTBUS
(mo3HaBaTenbHBIE,  KOMMYHHKATHUBHBIC,  PETYJSTHUBHBIE),  OOECreYrBaIOIIne
dbopmupoBaHrue (QPYHKIMOHAIBHOM TPAMOTHOCTH M COLMAIBHOM KOMIIETEHIIUU
oOyJarommuxcsi;  CMOCOOHOCTh  OOY4YaloOIIUXCS ~ HMCIOJB30BaTh  OCBOCHHBIC
MEXIUCITUTUTHHAPHBIE, MHUPOBO33PCHUYECKUE 3HAHWS U YHHBEPCAIbHBIC Y4YCOHBIC
JIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJIAJACHUE  YHHUBEPCAJIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ICHCTBUSMHU.

Osnadenue yHueepcanbHblMu y4eOHbIMU NOZHAGAM ETIbHBIMU 0CIICIEUAMU:
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1. Ba3oBLIMH JJOTrHYeCKUMH AeCTBUAMM:

CaMOCTOSTEIIbHO (POPMYIUPOBATh M AKTyaJIHM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENEIIATh LENU JIeITeIbHOCTH, 3a/1aBas mapaMeTphl U KPUTEPUHU UX JTOCTHUKECHHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEILHOCTH C TOCTABJICHHBIMHU LIECIISIMHU;

UCIOJIb30BATh MIPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIICHUS] — BBIACISTh
XapakTepHblE TMPU3HAKK TIOHSATUA U  YCTAHABIMBATHL MX  B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS JIsl OOBSICHEHUS! OTACIbHBIX (DaKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU JJIsi KiacCU(UKALMKM BEIIECTB U XUMUUYECKUX
peaKuii;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUUECKUE PaACCYyXICHUSA (MHAYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTUH),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyJIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

OPUMEHSTh B TPOLECCE TO3HAHUS HCIOJIb3yeMblE B XHUMHH CHUMBOJUYECKHUE
(3HaKoOBbIE)  MOAENM, MpeoOpa3oBbIBaTh  MOJEIbHBIE  TMPEIACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI) DJJIEMEHTa, XuMHueckas (opMmyrna, ypaBHEHUE
XUMUYECKOM peakluu — TPU  PEHIeHUH Y4YeOHBIX I[IO3HABATENIBHBIX U
MPaKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHbIC MOJICIbHBIE TPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX NPU3HAKOB H3YyYa€MbIX BEIIECTB MU XUMHYECKHUX

pEaKLHnii;

2. ba3oBbIMH HCCJI€I0BaTEILCKHMH JTeliCTBUAMH:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'0 TTO3HAHUA BEIIECTB U XUMUYECKUX PEaKIIUA;

dbopMynrpoBaTh LETHM W 3aJa4d HWCCJICIOBAHUS, HWCIIONH30BATh IOCTABICHHBIC W
CaMOCTOSITENIbHO  C(OPMYJIMPOBaHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA

ITIO3HAaHUs U OCHOBBI IJIA (bOpMI/IpOBaHI/ISI TUIIOTE3bI IO IMPOBCPKEC IPABHUIBbHOCTH
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BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS U NPOBEICHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HaONIOAATh 3a XOJIOM Ipollecca,
CaMOCTOSITENIbHO MIPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000MIEHUS U
BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCIEAOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIIENOBATENIbCKON M MPOEKTHOM JeATEIbHOCTH,
IPOSIBIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IOMCKY METOJOB

PCHICHUA MMPAKTUYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUA,

3. PabGoToii ¢c nngopmanueii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHUKAX HHPOpMAMHU (HAYYHO-TOMYJISIpHAS
JUTepaTypa XUMHYECKOIO COJCpKaHUsS, CIpaBOYHBbIE IOCOOUS, PECypCHI
WNurepHeTa), aHanu3upoBaTh HMHPOPMALMIO pPa3IUYHBIX BHUAOB U  (PopM
MIPE/ICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTb;

(opMyIMpOBATH 3aMPOCHl U NMPUMEHSTh Pa3IMYHbIE METOJbI MPHU MOUCKE U 0TOOpE
uH(bOpMaIK, HEOOXOIUMOM [Jisi BBIMOJHEHUS YYE€OHBIX 3a7ad OMNpeNeTEHHOTO
TUIIA;

npuoOpeTaTh OTBIT UCIIOJIb30BaHUS UHGOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMANbHYIO (hOpMYy MpeACTaBICHUS HHPOPMALUU
(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKH H T. 11.);

MCIIOJIb30BaTh HAYYHBIN f3BIK B KayeCTBE CpPEIACTBA MpH paboTe ¢ XUMHUYECKOU
uH(popMaIMell: MPUMEHATh MEXNpeIMeTHbIe ((PU3nYecKue U MaTEeMaTUYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.

Osnaoenue YHUBEPCANBHBIMU KOMMYHUKAMUGHBIMU oelicmeuamu:
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3aJlaBaTh BOIIPOCHI 10 CYIIECTBY OOCYX JaeMOH TeMbl B XOJE JUaAIOra W/WIH
IUCKYCCUH,  BBICKa3bIBaTh  WJEH, (OPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHON 3a1a4H;

BBICTYNIAaTh C NPE3EHTAaUueld pe3yJbTaTOB IO3HABATEIBHON  JI€ATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, PAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peajn3alui y4eOHOro mpoekTa u (HOpMyIHUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX MCCIENOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X0J1e 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

Oénadenue ynueepcaibHolMu peyiamueHbiMu 0CUCmeUAMU:

CaMOCTOATEJIBHO  IIAHUPOBaTh W OCYLIECTBISITH  CBOIO  ITO3HABATEJIBHYIO
JEATENIBHOCTh, ONpeAesas €€ Ledu M 3aJadd, KOHTPOJIUpPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid ajiroput™M ACHUCTBUN IpuU
BBIMOJJHEHUH YYE€OHBIX U MCCIEIOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIA C€MOCOO HMX pemeHUus C YYETOM MOJY4YEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HAa OCHOBE CaMOaHalIu3a M

CaMOOIICHKU.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yabTaThl OCBOCHUSI MPOTPAMMBI CPETHETO O0IIero oOpa3oBaHUs
10 XMMUU Ha 0a30BOM ypOBHE OPUEHTHPOBAHBI Ha OOECIIEUEHHE MPEUMYIIECTBEHHO
00111e00pa30BaTeIbHON U OOIIEKYJIBTYPHOM TOATOTOBKM oOydaromuxcs. OHu
BKJIFOYAIOT: CHeU(PUUECKUue Il y9eOHOTO MpeaMera «XUMHUsS» HaydHbIe 3HAHUSA,
YMEHHUSI U CIOCOOBI JIEUCTBUM MO OCBOEHUIO, MHTEPIIPETAIUU U MPEeoOpa30BaHUIO
3HAHHUM, BUBI JESITEIBHOCTH 10 MOJIYYECHUIO HOBOTO 3HAHUSA U NPUMEHEHUIO 3HAHUN

B Pa3/IMYHBIX y‘-Ie6HBIX " pCaJIbHbIX JKU3HCHHBIX CUTyalIUAX, CBA3aAHHbBIX C XUMUEH.
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B mporpamMme 1o XHUMHH IIPCAMCTHBIC PE3YJIbTATbl IIPCACTABJICHBI IIO TIoOdaM

M3yUYeHUS KaK Ha 0a30BOM, TaK U Ha ye1y01éHHOM YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 kuaacce mpeaMeTHble Ppe3yJbTaThl OCBOeHHsI Kypca «Opranmyeckas

XHMUSD OTPAKAIOT:

1) cghopmuposannocme  npeocmaenenuni: 0  XUMHYECKOH  COCTaBIISIOIIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJU XHMHUA B TIO3HAHUU SBJICHHA
npupoasl, B (HOPMUPOBAHWHM MBIIUICHUS ¥  KYJbTypbl JIMYHOCTH, €€
(GyHKIMOHATIBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPaKTUYECKHUX
3aJa4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOILICHHUS K CBOEMY 3[I0POBBIO H
MIPUPOJHOM CPEJIE;

2) enadenue CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIONINAE TOHATHS (XMUMHUYECKHH JJIEMEHT, aTOM, OJJICKTpOHHAas
o0oJioyKa  aTroma, MOJEKyJa, BaJlEHTHOCTh,  O3JEKTPOOTPUIATEIHHOCTD,
XUMHUYECKas CBs3b, CTPYKTYpHas ¢opMyna (pa3BépHyTast U COKpamEHHas), MOJb,
MOJISIpHAsE Macca, MOJIIPHBIH O0O0BEM, YTJIICPOIHBIA CKeNeT, ()YHKITMOHAIBHAS
rpynmna, pajukai, HW30MepHus, H30MEpbl, TOMOJIOTHUECKHN psl, TOMOJIOTH,
YTIEBOIOPOBI, KUCIOPOI- U a30TCOIEPIKaIie COSTUHEHHS, MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS); TEOPUM M 3aKOHBI
(Teopust cTpoeHus: opranudeckux BemiecTB A. M. byTiepoBa, 3akoH coxpaHeHUS
MacChbl  BEMIECTB);  3aKOHOMEPHOCTH, CHMBOJIMYECKHA  SI3bIK  XUMUU;
MHUPOBO33PEHYECKHE 3HAHMS, JISKAIIUE B OCHOBE TMOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XMMHYECKHX SIBJICHHH, (DAKTOIIOTMUECKHE CBEACHUS O CBOWMCTBAX,
COCTaBe, IMOJIYYCHUH W O€30MacHOM HCITOJIb30BAaHUU BAKHEHIIIMX OPTaHHYCCKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEILHOCTH YEIIOBEKA,

3) cghopmuposannocmv  ymeHuil GulAGNAMbL XAPAKTEPHbIC TPU3HAKA TIOHSATHIH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCNOIb308ANMb COOTBETCTBYIOIINE MMOHATUS TIPU
OIMCAHWH COCTaBa, CTPOCHHUSI M TPEBPAIICHUI OPraHNYECKUX COSAMHEHUN;

28



4)

5)

6)

7)

8)

chopmMupo8aHHoCms  YMeHUll UCNOAb306aMb XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMya OpraHMYECKMX BEIIECTB M YPAaBHEHHM XMMHUYECKUX PEaKIuii;
U320masaueams MOJEIN MOJIEKYJI OPTAHUYECKUX BEIIECTB I WIUTIOCTPALMHN UX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

chopmMupoeanHocmes  yMeHUll YCMaHasiueams TPUHAIJICKHOCTh H3YyYEHHBIX
OPraHWYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUI0 K ONPEAEIEHHOMY
KJIacCy/Tpynmne COeAMHEHUH (YIJIEBOAOPObl, KHUCIOpPOJI- M a30TCOJEprKallue
COEMHEHMSI, BBICOKOMOJIEKYJIIPHbIE COEAMHEHUS); Oaéamb WM Ha3BaHUs IO
cuctematuueckoil HomeHkiarype (IUPAC), a Takke NpHBOIUTH TPUBHAIBHbBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYEeCKUX BEIIECTB (STUJICH, IMPOIMUJIEH, alleTUJIEH,
ATWJICHIJIMKOb, TIUIEPHUH, (PEHOJ, (popManIbIerul, alueTalbIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAs KHCIIOTa, OJIEMHOBAas KHUCJOTAa, CTEapUHOBAas KHUCJIOTA,
IJII0K03a, (PpYyKTO3a, Kpaxmall, LeJIH0I03a, TIULUH);

cghopmuposannocme  ymeHus  onpeoenams BUAbl XUMHYECKOW CBA3UM B
OpPraHUYECKUX COEAMHEHHUSAX (OAUHAPHBIE U KPATHBIC), KOBANEHMHAS U UOHHAS
C6513b, 0- U P-CEA3U, B0OOOPOOHAS CB513b);

chopmMuposanHocmsb  yMeHUs NoOmeepHcoams HA KOHKPEMHbIX Npumepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUl
om KpamHocmu u muna KOBAJNeHMHOU C643U (0- U T-C8A3U), 63AUMHO20 GIUSHUSL
amomoG6 u cpynn amomoe 6 MOJNeKy1ax;

copmMUpo8anHoOCmMb  YMEHUsI NPUMEHAMb  TIOJOXKEHUS TEOPUH  CTPOCHMS
opranuueckux BemectB A. M. BytnepoBa 1j1s1 00bsiICHEHHs] 3aBUCUMOCTU CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHMsI; 3aKOH COXPAHEHMS MACChl BEILIECTB;
chopmuposanHocmes yMEeHUl XapaxKkmepuzoeams COCTaB, CTpOEHUE, PU3nyecKue
M XMMHYECKHE CBOMCTBA THUIIMYHBIX IIPEACTABUTENIEN PA3JIUYHBIX KIIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMUIIEH, alleTUJIeH, OyTaJaueH-

1,3, metunOyraaueH-1,3, 6€H301, METaHOJI, ATAHOJ, STUJICHIJIUKOJb, TJIUIICPHH,
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9)

deHoun, aneranbAerul, MypaBbUHAas U YKCYCHAash KHUCIIOTHI, TJIIOKO3a, Kpaxmail,
LEJUTION03a, AMUHOYKCYCHAsl KHCIIOTA); WLIIOCMPUpO8ams TEHETUYECKYIO CBS3b
MEXIy HUMU YypPaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHYECKUX pEaKIHi ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

cpopmuposanHocms yMeHULl XapaKxmepuzo8ams cOCmas, cmpoenue, uzuyeckue
U XuMUyeckue CeoUCmea MUNUYHbIX Npeocmasumenel pasiuyHblx Kildccos
Op2aHU4eCcKUx ewecmas: aiKano8, YUKIOAIKAHO8, alKeHO8, AlKAOUEHO8, alIKUHOS,
APOMAMUYECKUX Y2Ne8000P0008, CRUPMO8, Alb0e2U008, KeMmOHO8, KaApOOHOB8bIX
KUCIOM, NPOCMBIX U CIONCHBIX IPUPOS, HCUPOSB, HUMPOCOEOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  0eNKo8,  y2neeooo8  (MOHO-, Ou- U  HOJUCAXAPUOOS8),
ULTIOCIMPUPOBAMb ~ 2EHEMUYECKYI0  C8A3b  MedHCO0y  HUMU — VPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX DeaKyuti ¢ UCNONb308AHUEM CIMPYKMYPHbLIX
Gopmyn;

chopMUPOBAHHOCMb YMEHUS XApaKmepu308ams WCTOYHUKHU YTIIEBOJOPOIHOTO
Chipbsi (He()Thb, MPUPOAHBIA Ta3, Yroljib), CHOCOOBI HX TMEepepadOTKU U

MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

10)cpopmuposannocms ~ ymenuil  npo6oOumsv  BBIYUCICHHS TI0 XUMHYECKUM

ypaBHEHUsIM (Macchl, 00BbEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuuu MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 HCXOJHBIX

BEILECTB WJIU NPOAYKTOB PEAKIINN);

11) chopmuposannocme ymenutl eradems CUCTEMOMR 3HAHUN 00 OCHOBHBIX METOAAxX

HAy4yHOrO0 TO3HAHUSA, HCMOJIb3YyEMbIX B XHMHMHU TIPU HU3YUYCHUH BEIIECTB W
XUMHYCCKUX SIBIICHUI (nabmroneHue, U3MEpEHHUE, JKCIIEPUMEHT,
MO/JICJIUPOBAHUE), UCNONb308aMb CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIA MPUHSATHUS
pellIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM;
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cPOpMUPOBAHHOCIL  BAOEHUSI CUCNEMOU 3HAHULL O eCMeCmBeHHOHAYYHbIX
Memooax no3HAHUS — HAONI0O0EHUU, UBMEPEHUU, MOOTUPOBAHUY, IKCHEPpUMEHME
(peanbHOM U  MBICIEHHOM) U YMEHUsL NPUMEHAMb MU 3HAHUSL,
cpopmupo8anHocmy yMeHUs: NPUMEHAMb OCHOBHblE ONepayuu MbulCIUMeNbHOl
O0esamenbHOCMU — AHANU3 U CUHMe3, cpasHeHue, 0000wenue, CUCMeMAMU3ayuro,
8bls8IeHUEe NPUYUHHO-CIIEOCMBEHHBIX C853ell — 051 U3YUeHUsl CBOUCME 8eujecms U
XUMUYECKUX PeaKyull;

12)cpopmuposannocmes ymenuii cobaooams npasuia TOIb30BAHHS XHUMHUYCCKON
MoCyJI0ol U 71abopaTOpHBIM 000PYJIOBAaHHMEM, a TAaKXkKe MpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMHU IO BBHITIOJIHCHUIO JTa0OPATOPHBIX
XUMHUYECKUX OIBITOB;

13)cpopmuposannocmo  ymenuti  niaHupogamv W GLINOAHAMbL — XUMHYECKUN
DKCIIEPUMEHT  (TIPEBpAIlEHUsT OPTraHWYECKUX BEIICCTB MPU HArPEBAaHWH,
MOJIy4YeHUE OTUJICHA U M3Y4YCHHE €ero CBOWCTB, KA4YECTBEHHBIC pEaKIIUU
OpPTraHUYECKUX BEIIECTB, JEHATypamusl OCIKOB IIpH HarpeBaHWH, IIBETHHIC
peakuuu OETKOB) B COOTBETCTBHM C TPABWJIAMH TEXHMKH OE€30MAaCHOCTH TIPH
oOpallleHU ¢ BelIeCTBAMHM U JIa0OpaTOPHBIM 00OPYAOBaHUEM, NPeOCMABIANMb
pe3yNbTaThl XUMHYECKOTO OJKCIIepUMEHTa B (oOpMe 3amucud  ypaBHCHHM
COOTBETCTBYIOIIUX PEAKIUNA U @opmyiupoéams BBIBOJBI Ha OCHOBE JTHX
pe3yIbTaToB;
copMUpo8anHOCMb YMEHUL: CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMD
XUMUYECKUU JKCnepumenm (NOAyuyeHue U U3VUeHue CEOUCME Op2aHUudecKux
sewecms, KawecmeeHHvle peakyuu yeneeo0opo0o8 pAa3IudHblX KIACCO8 U
KUCTIOPOOCOOEPHCAWUX OP2AHUYECKUX BeUjeCms, peueHue IKCNePpUMEeHMATbHbIX
3a0ay no PAcno3HABAHUI0 OP2AHUYECKUX 6eujecms) ¢ COON0eHUuemM Npasull
be3onacno2o obpaweHus ¢ sewjecmeamu U aadbopamopHuiM 000pY008aHUEM,
Gopmynupoeams yenv uUccre008aHus, NPeOCmasiamy 6 pazludHol gopme

pesyiomamul IKCnepumerma, aHdiusuposams U OYEeHUeANb Ux 000m06€pHOCWlb;
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14)cpopmuposannocms  ymenull  Kpumu4ecku — AHAIUUPOSANb  XAMHUYECKYIO
uH(OpMaIInIo, TOydyaeMylo U3 pa3Hbix ucrounukos (CMU, Unatepuet u ap.);
chopmMupo8anHocmeb  YMeHUll:  OCYWecmenams  YeleHAnpaeieHHblli  NOUCK
XUMUYECKOU UHGOpMayUuU 8 paziudHblX UCHOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAs
aumepamypa, CMHU, Humepuem u Op.), Kpumuuecku auaaiu3upo8amo
Xumuueckyro  ungopmayuro, nepepabamvigamv €€ U  UCNOIb308AMb 8
coomeemcmeuu ¢ NOCMAaesIeHHoU YueOHoU 3a0ayell

15) cchopmuposannocme VYMeHUt coorodams npasuia HKOJIOTHYECKHU
1eJIeCO00Pa3HOr0 TOBEACHHUSI B OBITY W TPYAOBOH JEATEIBHOCTH B LEISIX
COXpaHEHUsSI CBOETO 3/I0POBbsI U OKPYKAIOWIEH MPUPOIHON CPEIbl; 0CO3HABAMD
OIIACHOCTh BO3JECWUCTBUS Ha >KMBBIE OPraHHU3MBbl OIPENEIEHHBIX OPraHUYECKHUX
BEIECTB, IMOHUMAass cMbica nokazatens [IJAK (mpemenbHON  #0OMyCTUMOIA
KOHIICHTPAILlMU), MNOACHAMb, HA  TpPHUMEpax CHocoObl  YMEHBINIEHUS U
IIPENOTBPALICHUS UX BPETHOTO BO3JICHCTBHSI HA OPTaHN3M YEJIOBEKA,
AHATU3UPOBAMb UYe1ecO0OPA3HOCMb NPUMEHEHUs.  OpP2AHUYeCKUX  6eujecmes
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUS COOMHOULEHUS PUCK-NOIb3A

16)anst  oOydaromMxcsi ¢ OTrPAaHWYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHMS BEUIECTB U
XUMHUUYECKHUX SIBICHUM;

17) 1t cenbIX ¥ CIIa0OBUAAIIMX OOYUYaOMIUXCS: YMEHHE HMCIIOIb30BaTh Pelibe(h)HO

TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins qis 3anucu xumMudeckux Gopmyi.

B 11 kiacce mnpeaMeTrHble pe3yJbTaTbl OCBOEHHU Kypca «OOmass u

HEOPraHu4YecKasi XMMHS» 0TPAKAIOT:

1) cghopmuposannocme  npeocmasnenuii: 0  XUMHYECKOH  COCTaBIISAIOIICH
CCTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XHMHHM B IMO3HAHUHW SIBICHHM
npupoasl, B  (GOPMUPOBAHWUM  MBINUICHUS U KYJIbTYpbl  JUYHOCTH, €€

(GYyHKUHMOHAJIBHOM TI'PAMOTHOCTH, HEOOXOJMMOM HJisi pEIIeHUs MNPAKTUYECKHUX
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2)

3)

3a1ad M OSKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHMS K CBOEMY 3JIOPOBBIO U
MIPUPOJHOM CPEJIE;

e1ao0eHue CUCTEMOM XUMHYECKUX 3HAHWH, KoTopas BKJIIOYACT:
OCHOBOIIOJIAraloIIie IMOHATUSA (XUMHUYCCKUN DJIEMEHT, aToM, HM30ToIm, S-, P-, d-
AJIEKTPOHHBIC OpPOWUTATM aTOMOB, HWOH, MOJICKYJia, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIEHUS, XUMUUECKAs CBSI3b
(koBaJieHTHAas, WOHHAsl, METa/UIMYecKasi, BOJOPOJHAs), KpUCTAIIMYECKas
pemETKA, TUMBI XUMHUYECKUX PEAKIUAM, paCTBOP, JICKTPOJIUTHI, HEIJICKTPOIUTHI,
AJICKTPOJIMTAYECKAST JUCCOLUAMSA, OKHUCIUTEIb, BOCCTAHOBUTEL, CKOPOCTH
XUMUYECKOW pPeakluh, XUMUYECKOE PaBHOBECHE; TEOPUU M 3aKOHBI (TEopHst
AJICKTPOJIMTUYECKON JHccoumanuu, nepuoguueckuii 3akoH JI. . Menneneesa,
3aKOH COXPAHEHMSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILLCHUS SHEPTUU
IpU XUMUUYECKUX PEaKLMsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHMN SI3BIK XHUMHH,
MHUPOBO33PECHUYECKUE 3HAHUS, JICKAIIUEC B OCHOBE IMMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (PAKTOJIOTrHYECKUE CBEIICHUSI O CBOMCTBAX,
COCTaBe, MOJTYYEeHUU U 0€30ITaCHOM MCIOJIb30BaHUN BaKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

cOBpeMeHHble NPeoCmAasieHUuss 0 CMPOeHUU Beujecmed Ha AmoOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOJNEKVISAPHOM YPOBHAX, NPEOCMABIEHUs O MeXaHUusmMax
XUMUYECKUX pearyutl, mepMOoOUHAMUYUECKUX U KUHEMUUEeCKUX 3aKOHOMEPHOCHIAX
UX NpoOmMeKaumus, O XUMUYECKOM pPA8HOBeCUU, PACMBOPAX U OUCHEPCHbIX
cucmemax, ¢haxkmosnocuyeckue ceedeHuss 0 CBOUCMBAx, cocmase, NOJAYYEHUU U
0e30NACHOM UCNONB308AHUU BANCHEUUUX HEOP2aAHUYECKUX Beujecms 8 Obimy U
NPAKmMu4eckou  OesimelbHOCMU — 4ello8eKd, OOWUX  HAYYHBIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCEA;

chopmuposanHocms  YMeHUll 6blA6IsAMb  XapaKTEPHbIE MPU3HAKK TOHATHM,
yCcmanaenueams WX B3aUMOCBS3b, UCHOIb308amb COOTBETCTBYIOIIHUE ITOHATHUS

IIpH OIMMCAaHNKN HCOPTAHNUYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ;
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4)

5)

6)

7)

copmMuposanHocmes  YMeHUll UCHOIb308amb XUMHUYECKYI0 CHMBOJMKY IS
cocTaBieHUs (GOpPMYyNT BEIIECTB M  YpPaBHECHHUM XMMHYECKUX  PEAKIIMIA;
cucreMatuueckyto HomeHknarypy (IUPAC) u TpuBHanbHble HA3BAHUS OTAEIBHBIX
HEOPraHMYECKUX BEUIECTB (yTrapHbId TIa3, YIIEKHCIbIA ra3, aMMHaK, raméHas
U3BECTb, HETAIIEHAs U3BECTh, INThEBAs COAA, IUPUT U JIP.);

chopmupo8anHocms yMeHull onpeoenims BAIEHTHOCTb U CTENEHb OKUCICHUS
XMMHUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3NIMYHOIO COCTaBa; BUJ XUMUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOJIHAS) B COCAUHEHMSIX; TUII
KPUCTAJUIMYECKON PEHIETKM KOHKPETHOTO BeEIlleCcTBa (aTOMHas, MOJEKYJspHas,
WOHHAs1, METAJUTMYECKas ); XapakTep Cpeibl B BOJAHBIX pACTBOPAX HEOPTAHUYECKUX
COCJIMHECHUN;

cpopmupoganHocmy yMeHus 00BACHAMb 3A6UCUMOCTL CEOUCME Gewecmes Om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYEeCKOU Peulémkuy, OOMEeHHbll U
OOHOPHO-AKYENMOPHBIU MEXAHUZMbI 00PA3068AHUSL KOBATIEHMHOU CEA3U;
copMUpo8aHHOCMb YMEHUU YCMAHABAUE8AMb TTPUHAJIEKHOCTh HEOPTAHNYECKUX
BELIECTB II0 UX COCTaBY K OINpeneIEHHOMY KilacCy/TpyIie COeIuHEHUH (IpocThie
BEIIECTBA — METAUIBl M HEMETAJUIbl, OKCH/Ibl, OCHOBAHUSA, KHUCIOTHI,
aM(OTEpHBIC THIPOKCHUJIBI, COJIH);

cpopmuposannocme yMeHUll.: KIaccupuyuposams.: Heop2aHuiecKue 6eujecmed no
Ux cocmagy, Xumudeckue peakyuu no pasiudHulM NPUSHAKAM (YUCTY U COCMABY
peazupyiowux eewjecmes, meniogomy 3@gekmy peaxyuu, U3MeHeHuio cmeneHeu
OKUCNIEHUs. DIIeMEHmMOos, O0OpAMUMOCU, YYACMUI0 KAmaiuzamopa u m.n.);
CaMOCMOAMENbHO 6blOUpamMb OCHOBAHUA U Kpumepuu O Kiaccugurayuu
U3YUACMBIX GeUeCE U XUMUUECKUX PeaKyUll;

chopmuposanHocms yMeHUli packpvléams CMbICI Niepuoanudeckoro 3akona /. M.
MenpeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO U

IPOrHOCTHYECKYIO (DYHKIUU;
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8)

9)

chopmuposanHoCms YMeHUll Xapakmepuszoeams JIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUUYECKUX 3yeMeHTOB 1—4 nepuosioB [lepronnueckoil cucTeMbl XUMHUYECKUX
anmementoB JI. M. MenzeneeBa, HMCIONB3Yys HOHATHS «S-, P-, O-3JI€KTPOHHBIC
opOuTANIY, «IHEPTETUICCKUEC YPOBHIY; 00bACHAMb 3aKOHOMEPHOCTH N3MECHCHHUS
CBOWMCTB XMMHMYECKUX 3JIEMEHTOB M HUX COCAWHEHUW IO NMEPUOJAM WU TpyHIam
ITepuoauueckoit cucTemMbl XuMruuyeckux 3seMeHToB Jl. 1. Menneneena;
«OCHOBHOE U B030YIHCOEHHOE IHep2emuyecKue COCMOAHUS AMOMa», O0OBACHAMDb
3AKOHOMEPHOCMU USMEHEHUST CBOUCME XUMUYECKUX DTIeMEHMO8 U UX COCOUHEHUI
no nepuooam u epynnam Ilepuoouuecxoii cucmemot /| U Menoeneesa, eanenmuuie
B03MOMNCHOCIU AMOMO8 DJIEMEHMO8 HA OCHOB8E CMPOEHUS UX IJIeKMPOHHBIX
obonoyex

cpopmuposannocmos  ymenutl  xapakmepuzoéamov  (onucviéams) — 00ITHEC
XAMHUYECKUE CBOWMCTBA HEOPraHWYECKHWX BEIIECTB  PA3JIMYHBIX  KJIACCOB;
noomeepoicoams CyIIeCTBOBAHHE IEHETUUECKOM CBS3M MEXTY HEOPraHMYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;
chopmuposanHocms  yMeHUus  packpviéamv — CYUWHOCMb:  OKUCAUMENbHO-
B80CCMAHOBUMENILHLIX ~ PEaKYUulti NOCPeOCmBOM COCMAGIEHUS.  INEKMPOHHO20
bananca 3mux peakyuil;, peakyuii UOHHO 20 OOMeHa NYMEM COCMABIEHUS UX
NONIHbIX U COKPAWEHHBIX UOHHBIX VPAGHEeHULl, peakyuil 2uopoausa; peaxyuil
KOMNIEeKCco0bpazo8anus (Ha  npumepe  2UOPOKCOKOMNAEKCO8  YUHKA U

ANFOMUHUS);

10) cpopmuposannocme  ymenus Kiaccuguyuposams XUMHYECKHE PEAKIHUH TI0

pa3IMYHBIM TpU3HAKaM (YUCITy M COCTaBy pPEarupyrOIIUX BEHIECTB, TEIJIOBOMY
abdexTy peakimuu, U3MEHEHUIO CTENIEHEH OKHCIICHHS 3JIEMEHTOB, 00OpaTHMOCTU

peaKkiMK, YYacTHIO KaTaau3aTropa);

11)cpopmuposannocmos  ymenuil cocmasisimes YPaBHEHUS PEAKIUN Pa3TUYHBIX

TUTIOB; TIOJIHBIE W COKpAalIEHHBIE YpaBHEHUS pEaKIMii HMOHHOTO OOMEHa,

YUUTBIBAA YCJIOBHUA, IIPU KOTOPBIX 9TH pCAaKINH UAYT A0 KOHIIA,
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12)chopmuposannocme  ymenuri  nposooums  PEAKIMH,  TOATBEPIKIAIOIINC
KaueCTBCHHBI COCTaB PAa3IMYHBIX HEOPTAHMYECKUX BEIICCTB; PACHO3HABAMD
OTIBITHBIM MTyTEM MOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPraHHMUYECKUX
BCIIECTB;

13)cpopmuposannocms  ymenuii  packpvigams  CYHIHOCTh  OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TTOCPEJCTBOM COCTABICHUS JIEKTPOHHOTO OaiaHca
ATUX PEaKIHi;

14) cpopmuposannocmes ymenuii 006BACHAMb 3aBUCUMOCTh CKOPOCTH XMMHUYECKON
peakiuu OT pa3IUYHbIX (AKTOPOB; XapakTep CMELIECHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpuniun Jle [latenbe);
cghopmupoeanHocmes ~ yMeHUs  OOBACHAMb  3AKOHOMEPHOCMU  NPOMEKaHUs
XUMUYECKUX Pearkyull ¢ Y4EMoM Ux IHepeemuiecKux XapaKxmepucmuk, Xxapaxmep
U3BMEHEeHUsl CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCMU Om  PA3TUYHBIX
Gdaxmopos, a marxdce xapakmep CMeUWeHUss XUMUYECKO20 PAGHOBecUs Noo
eruUsIHUEM BHewHUX o30eicmauti (npunyun Jle [llamenve),;

15)cpopmuposannocme  ymenuii  xapakmepuzoéams ~ XAMHUYECKHE  IPOIIECCHI,
JeKAIe B OCHOBE MPOMBIIINICHHOTO TIOJYYCHHsI CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHUH 00 OOIMX HAYYHBIX MPUHIIMIIAX |
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;
chOpMUPOBAHHOCMb YMEHUS XAPAKMEPU308ams XUMU4eCcKue peaxkyuu, rexcauue
8 O0CHOBE NPOMBIUICHHO20 NOJVYEeHUs CEPHOU KUCIOmbl, aAMMUaKd, obwue
Hayuuvle NPUHYUNbL XUMUYECKUX NPOU3BOOCME, YelecO0OPA3ZHOCb NPUMEHEHUs.
Heop2aHUu4ecKux eewjecms 6 NPOMBIUIEHHOCMU U 8 Oblmy ¢ MOYKU 3PEeHUs
COOMHOUEHUSL PUCK-NONb3A,

16) cdhopmuposannocmes  ymenuti npoooums BBIYHCICHUS C HCIOJb30BaHUEM
TIOHATHUS «MAaccoBasi JIOJS BEIISCTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKITNSIX, MACChHI BEIECTBA WM 00bhEMA ra30B MO U3BECTHOMY

KOJIMYECTBY BEIIECTBA, MAacce WM O0OBEMY OJHOTO M3 YYaCTBYIOLIUX B pPEaKLUU
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BEIIIECTB, TETUIOBOTO 3(()eKTa peaKkIuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,
CchopMUpoBaHHOCMb YMEHUS NPOBOOUMDb PACYEMbL: C UCNONb308AHUEM NOHAMULL
«maccoeas 0011 Gewecmea 6 paAcmeopey U «MOJAPHAS KOHYEHMPAYUA»,
maccol sewjecmsea uiu o6véMA 2aza no U3BECMHOMY KOIUYEeCmSY 6eujecmsad,
macce unu 00BEMY 00HO20 U3 VHACMBYIOWUX 8 DEeaKyuu Geujecms; Mmeniosoco
aghgpexma peaxyuu, 3HayeHUs 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wenoyel ¢ U38eCMHOU CMeneHvio OUCCOYUAyUU; Maccol (00véma, Koauuecmed
sewecmsa) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHbIX 8euecms OaHO 8 8UOe
pacmeopa ¢ onpedenénHol Maccogoll 00aell pacmeopEHHO20 8eujecmad Ul 0aHo
6 uzbvLimKe (umeem npumecu);, O0aU BbIXOOA NPOOYKMA pearyuu; O0ObEMHBIX
OMHOWEHULL 24308,

17)cghopmuposannocmes ymenuit cobarooams npasuia TOJIB30BAHUS XUMHUCCKOH
NMoCyJIol U 71abopaTOpHBIM 000PYJIOBAaHHMEM, a TaKXkKe MpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMHU IO BBHITIOJIHCHUIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

18)cpopmuposannocmv  ymenuti  naaHupogamev U - GbINOIHAMbL ~ XUMHUYECKUN
IKCIIEPUMEHT (pa3jiokeHHe MEepOKCHAa BOJOPOAa B MPHUCYTCTBUHU KaTalu3aTopa,
OTpEJICICHHE CpEellbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCATHLHOTO
WHUKATOPA, BIUSHUE PAa3IMYHBIX ()aKTOPOB Ha CKOPOCTh XMMHYECKOW PEaKIlnH,
peakiui MOHHOTO OOMEHa, KaueCTBEHHbIE peakluh Ha cyibdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; pEIIeHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «MeTtamibey u «HeMmeramiel») B COOTBETCTBHM C TpPaBHJIAMH TEXHUKH
0e30macHOCTH MPpU 0OpAIIEHUH C BEIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
npeocmasiimes  Pe3yAbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B QopMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIMN U ¢hopmynupoeams BHIBOABI Ha OCHOBE

9TUX PE3YIbTATOB,
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CPOPMUPOBAHHOCINL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUND
XUMUYeCKUll  9KCnepumeHm  (npogedeHue  peakyuti  UOHHO2O0  OOMeHa,
noomeepocoeHue  KauecmeenHo20  COCMABA  HeOpPeaHUYeCcKUx  8eujecms;
onpeoeneHue cpeovl pacmeopos 8eulecms ¢ NOMOWbIO UHOUKAMOPOS8, U3VUEHUe
GAUAHUSL PA3TUYHBIX (PAKMOPO8 HA CKOPOCHMb XUMUYECKOU peaxyuu, peuileHue
IKCNEPUMEHMANbHLIX  3a0ay no memam «Memannery u «Hememannery) c
coonooenuem npasul 6€30nacHo20 0OpaweHus ¢ 8ewecmeamu U 1abopamopHbim
obopyoosanuem, @Gopmyauposams yeib UCCACO08AHUS, NPEOCMABIAMb 8
pasmuuHou  opme  pe3yabmamol 9KCHnepumMeHma, AHATU3UPOBATL U
OYEHUBAMb UX OOCMOBEPHOCHIb,

19)cpopmuposannocms  ymenull  Kpumu4ecku — AHAIUUPOBANb  XAMHUYECKYIO
MH(pOpMAIHIO, TOJIy4aeMYI0 U3 pa3HbIX ncToUHUKOB (CMU, UuTepHeT u ap.);

20) chopmuposannocmo yMeHul coor0ams npasuia IKOJIOTHYECKU
1[eJIeCO00pa3HOro TOBEACHUS B OBITY W TPYJIOBOM JCSATENBHOCTH B IENIAX
COXpaHEHUSI CBOETO 3/IOPOBbSI M OKPYKAIOIICH MPUPOIHOW CpPEIbl; OCO3HABATH
OMMACHOCTh BO3JICUCTBHS Ha JKUBBIE OPraHU3MbI OMNPENEIEHHBIX BEIIECTB,
noHumasi cMbicn mokazatens [1/IK (mpemenbHON MOMYyCTUMOWM KOHIIGHTPAIIUH),
NOsACHAMb HA TIPUMEPAxX CIIOCOOBI YMEHBIIIEHUS M MPEAOTBPAICHUS HX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa,
chopmupoganHocms yMenuii. cooO00ams NpaAeUld NOAb308AHUSL XUMUUECKOLL
nocyoou u 1abopamopHuiM 000py0osaHuemM, 00paweHUs ¢ Bewecmeamu 8
COOMEemcmeuY ¢ UHCMPYKYUSAMU NO BbINOJHEHUIO J1a00PaAMOPHbIX XUMUYECKUX
ONbIMOB, IKOJ0UUECKU UYeneco0Opa3H020 NoedeHUus 8 Oblmy U mpyoosou
0esimeNbHOCMU 8 YelsiX COXPAHEHUsL C80e20 300P08bsl, OKPYIcalowel npupooHouU
cpeodbl U OOCMUNCEHUST e€ YCMOUUUBO20 PA38UMUs, OCO3HABAMb ONACHOCHDL
MOKCUYECK020 OeUCmEUsl Ha HCUBbLE OPCAHU3MbL ONPEOeNEHHbIX HeOP2AHUYEeCKUX
sewecmes, nonumas cmoici nokasamens IIJJK (npedenvnoui Odonycmumoil

KOHYeHmpayuu), cghopmuposannocmo VMEHULL: ocywecmensimo
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YeeHanpaesienHblli NOUCK XUMUYECKOU UHGOpMayuu 8 pasiuyHblX UCMOYHUKAX
(Hayunas u yuebHo-Hayynas aumepamypa, CMU, Humepnem u Op ), Kpumuuecku
AHAIU3UPOBAMb  XUMUYECKYIO  UHgopmayuio, nepepabamvigamv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4eOHOU 3a0ayeli

21) st 0OydYarOIIUXCS € OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHUE
NPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METO/JAX IMO3HAHMS BEUIECTB U
XUMUYECKUX SBJICHUM;

22)UTs CHETBIX M CIA0OBUISIINX OOYYAIONIUXCSA: YMEHHE HCIIOJIb30BaTh PEIbehHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anucu XumMudeckux Gopmyi.
Pe3ynbrarel oOydeHuss Ha 0a30BOM YypOBHE OPHUEHTUPOBaHbI Ha OOIIYIO

(GYHKIMOHATIBHYIO TPAMOTHOCTD, MOJTYYEHHE KOMIIETEHTHOCTEW JIJisi MOBCEIHEBHOMN

KU3HU M oO0uero pasputusi. Pe3ynmbraThl OOydeHHsT Ha YIIIYOJEHHOM YpOBHE

OPMEHTUPOBAHbl  HA  IIOJYyYEHHE  KOMIIETEHTHOCTEM  JUISI  MOCJEAYIOLIEH

npodeccuoHaNbHON NeATEILHOCTH KaK B paMKax JJaHHOW MPEeIMETHON 001acTH, TaK U

B CMEXKHBIX C HEW 00J1aCTsIX.
COJEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUSI»

10 KJIACC « OPTAHUYECKASI XUMUS» BA3OBbIIA YPOBEHb

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHuyeckod XHMHUHU: €€ BO3HUKHOBEHHME, PAa3BUTHE W 3HAYEHUE B
NOJIyYEHUM HOBBIX BEUIECTB M MaTepuayloB. Teopuss CTPOEHUS OPraHHYECKHX
coenunennii A. M. bytnepoBa, e€ ocHOBHbIE TOJIOKEHUS. CTPYKTYpHBIE (HOPMYIIbI
opraHu4eckux BemecTB. ['omomorus, nsomepusa. XUMUYECKask CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenne o kinaccu(ukanuu opraHuyeckux BemiecTB. HomeHkiarypa
OpraHUYEeCKUX COEIMHEHHMH (CUCTEMAaTHU4ecKas) W TPUBHAJIBHBIE HA3BAHMS

BAXKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

39



SKCHepI/IMCHTaJIBHI)IG MCTOABI HM3Y4YCHHA BCIICCTB H HUX npeBpameHHﬁ:
O3HAKOMJICHUEC C O6p&3HaMI/I OpPraHUYCCKUX BCIICCTB M MAaTCpUallaMM Ha UX OCHOBC,
MOACIIMPOBAHUC MOJICKYJ OPraHH4YCCKUX BCIICCTB, Ha6J'IIOI[CHI/IC H OIIMCaHHC
ACMOHCTPALIMOHHBIX OIIBITOB II0 IIPCBPAIOICHUIO OPIraHUYCCKHUX BCIICCTB IIPpH

HarpeBaHuM (IiaBjieHue, OOyIJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKUW psaa. MeraH W 3TaH —
MpOCTEHIINE TPEACTAaBUTENIN aJKaHOB: (U3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakuum 3aMeIICHUST W TOPCHHUsS), HaXOXKJACHHE B TNPHUPOJE, IOJIYYECHUE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJOTHYECKUU PSAd. OTUIECH U MPOIHUIEH —
IPOCTEHINIME TMPEJCTAaBUTEIN aJIKCHOB: (U3MYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUJpPATALUM, OKHCICHUS U
MOJIMMEPHU3ALINH ), IOJTYYCHUE U IPUMEHCHHE.

Anxanuensl. byraawen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKue CBOMCTBa (peakius mnonumepusanuu). [lomydeHue CUHTETHYECKOTO
Kay4dyKa U pPe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMYECKUM psill. AUETUsIeH —
MPOCTEHIIUNA  TpPEACTAaBUTENIb AJIKHHOB: COCTaB, CTpoeHue, (QU3NUecKue u
XUMHUYECKHE CBOWMCTBA (pEakIMHM THUIPHUPOBAHUS, TajJOTCHUPOBAHUS, THApATAIUH,
TOpEHMUsI ), MOJyYeHUE U IPUMEHECHUE.

Apensl. benson: cocraB, crpocHHEe, (PU3MUECKHE M XHMHUYECKHE CBONCTBA
(peakuuu TajJjoTeHUPOBAHUS W HUTPOBAHUS), MOJTYYEHHE U MPUMEHEHHEe. TOayod:

COCTaB, CTPOCHUC, (bI/I3I/I‘IeCKI/I€ 1 XMMHUYECKHE CBOMCTBA (DCaKLII/II/I raJOIrcHUpPOBAHUA

u HI/ITDOBaHI/IH) INOJYYCHHMC M TIPHMMCHCHMHC. TOKCUYHOCTD aApCHOB. I'eneTnueckast

CBA3b MCXKAY YIJTICBOAOpOAaMU, IMIPUHAAJICKAIIMMHA K Ppa3JIMYHBIM KJIaCCaM.
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[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB. [IpupoaHbIii Ta3 U OMyTHBIC HEPTIHBIC
razel. Hepthr m e€ mpoucxoxmenmne. CrmocoObl mepepaboTku He(TH: IMeperoHka,
KPEKUHT (TEPMUYECKHH, KaTaTUTUYCCKUi), muponu3. I[IpoaykTel mepepaboTku
HepTH, WX TPUMEHEHWE B MPOMBINIUICHHOCTH M B ObITy. KameHHBIN yrois u
MPOAYKTHI €r0 MepepadOTKu.

OKCIIepUMEHTAIBHBIE  METOABl HM3YYCHHsS] BEIIECTB M HMX MPEBpaIlCHUH:
O3HaKOMJIEHHE C 00pa3aMy TIaCTMACC, KaydyyKOB M pe3HHbl; Koyuekuuu «HepTs» u
«YToJb»; MOJEIMPOBAHUE MOJIEKYJ YIJIEBOAOPOIOB U TaJOT€HONPOU3BOIHBIX;

ITPOBCACHUC HpaKTH‘{eCKOﬁ pa6OTBIZ IMOJIYUCHHUC 3THUJICHA U U3YUYCHHC CT'O CBOMCTB.

PacuéTHble 3aga4n
Boeluucienus no ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa pPEaKUUU 10 M3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O M3 UCXOAHBIX BCHICCTB WU IIPOAYKTOB peaKI_[I/II/I).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOMI: CTpOEHUE, (PU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (peaklUMU ¢ aKTUBHBIMH METaJUIaMM, TaJIOT€HOBOJIOPOAAMH,
ropeHue), npuMeHenre. BonopogHbie cBsA3M MEXly MOJIEKyJIaMu cupToB. [lelficTBue
METaHOJIa ¥ HTAHOJIAa HAa OPraHU3M YEJIOBEKA.

MHoroaroMHbie CIUPTHL. DTUIICHTIMKOJb U TJIULIEPUH: CTPOEHHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEJIOYHBIMU METaJJIaMHU, KAUYECTBEHHAs
peakiusi Ha MHOTOAQTOMHBIE CHOUPTHI). JleficTBue Ha OpraHu3M uesoBeKa.
[IprMeHeHne MHIEpUHA U STUIEHTJIAKOJIA.

@DeHoJI: CTPOEHUE MOJIEKYJIbI, GU3UUYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue deHoma.

Anpaerunibl U KeToHbl. opMaIbAeTUl, alleTANBACTH: CTPOCHUE, PU3HUECKUE U
XUMUYECKUE CBOMCTBA (PEAaKLMH OKHCIEHUS M BOCCTAHOBJIEHUS, KAaueCTBEHHBIC
peaKkitu), MOJIy4eHHE U MPUMEHEHHUE.
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AHCTOHI CTPOCHHUC, d)I/IBI/I‘IeCKI/IC 1 XMMHUYECKHUE CBOMCTBA (DG&KHHI/I OKHUCJICHUA U

BOCCTaHOBJ'IeHI/IH), IIOJYYCHHNEC U IPUMCHCHHC.

OnHOOCHOBHBIE IpenebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHas U YKCyCHas
KHCJIOTBL: CTpOEHUE, (PU3MYECKUE U XMMHUYECKHE CBOWCTBA (CBOMCTBa, OOUIME AJIA
KJ1acca KUCJIOT, peaklus dTepudukaiun), moiydyeHue u npumeHerne. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbula Kak
COJI BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBHE.

CrnoxHble 3pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CHOXKHBIX
s¢upoB. Kupel. I'maponus xupoB. [Ipumenenue >xupoB. buonornueckas poinb
AKUPOB.

VYrneBoabl: cocTaB, KJIacCU(pUKALUs YIJIEBOAOB (MOHO-, W- U TOJUCAXapHIibl).
['moko3a — mpocTedmnii  MOHOCAaxXapua: OCOOCHHOCTHM CTPOEHUS MOJIEKYJIbI,
dbu3nyeckre U XUMHUYECKHE CBOMCTBa (B3aumojeictBue ¢ ruapokcugom meau(Il),
OKHCJIEHHE aMMHauHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue, OpoxxeHue
[JIIOKO3bl), HAaXOXKJIECHHE B TPHUPOAE, IPUMEHEHHE, OHOJOTUYECKasl PpOJib.
®orocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3HL.

Caxap03a — OPCACTABUTCIIb JUCAXAPHUIOB, THAPOJN3, HAXOXIACHHUC B IIPUPOAC U

IOPUMCHCHUC.

Kpaxman u nenmosio3a Kak NOpUpoJHbIe MojJuMepbl. CTpoeHHE KpaxMalia U
nesmono3bl.  dusnueckue MW XMMHUYECKHE CBOMCTBA KpaxMmana (THUIpOJIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCNEpUMEHTAIbHbICE METOJbl H3YyYEHHS BEHIECTB M WX MPEBpaAILCHUMN:
poBeJIcHWEe, HAOIIOJIEHUE W OMNHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KA4YECTBEHHBIC PEAKIIMM OJHOATOMHBIX CHUPTOB (OKHCJICHHE STaHOJIA
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TJIMLEPUHA C
rugapokcugom meau(ll)), amprernnoB (OKUCIECHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) m rumpokcumom wmemu(Il), B3amMopelicTBHE Kpaxmaiga ¢ HOIOM);

MIPOBEJICHNE MTPAKTUIECKON pabOoThI: CBOMCTBA pacTBOpPA YKCYCHOM KHUCJIOTHI.
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PacuérHble 3aga4n
Bbeluucienus no ypaBHEHHUIO XUMHYECKOW peakiuu (Macchl, 00bEMaA, KOJIUYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU 10 M3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tc0nepmamne OPraHNnvYe€CKMEC COCANHCHUA

AMuHpl. MeTHIaMUH UM aHUJINH: COCTaB, CTPOCHHC, d)I/ISI/I‘{eCKI/Ie H XUMHYCCKHC

cBoiicTBa (ropeHune, B3aMMOIEWCTBUAE C BOAOU U KUCIOTAMHA ).

AMUHOKHUCIIOTBl KaK aM(OTepHble OpraHudyeckue coeAuHeHus. Dusznyeckue u
XUMUYECKME CBOMCTBA AMHMHOKHCIOT (Ha IpuMepe TIIuiuHa). buosormueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunapl.

benku Kak MNpUPOAHBIE BBICOKOMOJIEKYJISIpHBIE —coeauHeHus. IlepBuuHasg,
BTOPUYHAST M TpPETUYHAs CTPYKTypa O€lKOB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluu Ha OeJKu.

OKCIEpUMEHTAIIBHBIE METOJABl M3YYEHMS BEIIECTB MW WX IPEBpALICHUM:
HaOIIOACHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: AeHATypauus OEIKOB Mpu

HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BricokoMoJieKyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSTHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPU3ALNH, CPEIHSS MOJEKYJspHas
Macca. (OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJEKYJISIPHBIX COEAUHEHUN —
MOJIMMEpHU3aIlus U MOJTUKOHICHCAIIHS.

[InacTmMacchl (HOJ'H/IBTI/IJ'ICH, IMOJIMITPOMMMUJICH, TTOJMBHHMIXJIOPHU, HOJ'II/ICTI/IDOJI).

HarypajapHblii M CHHTETHYECKHE KavuyKh (OYyTaIMEHOBBIN, XJOPONPEHOBBINA WU

W300PEHOBHIN). BooOKHA: HaTypajabHbIE (XJIOMOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIIPOH M JIABCAH).
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OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUS BEIIECTB H UX IPEBPALLICHUIL:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H

Peasm3zanust MeXXpeIMETHBIX CBS3€M NMPU U3YYEHHH OPraHuYecKor xumuu B 10
KJIACCe OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX
MOHATHUM, TaK W MOHITUH, SIBISIOMIMXCS CUCTEMHBIMHU JIJII OTIEJIbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTI'O [IUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TOHATHA: SBJIICHHE, HAy4YHBIM (akT, rumoresa,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaius, NEepUOJAUYHOCTb, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJIEIIMPOBAHUE.

®du3uka: mMarepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUYECKUI
YPOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3HUECKHE
BEJIMYMHBI U €AUHULIBI UX U3MEPECHMUS.

buonorusi: knmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doToCcHUHTE3, OHONOTUYECKH AaKTHWBHBIC BemiecTBa (OCJKH, YTrIEBOABI, >KUPBI,
(epMEeHTHI).

['eorpadusi: MuHEpanbl, TOpPHbIE MOPOABI, MOJIE3HBIE HCKONAeMble, TOIUIMBO,
pecypchl.

TexHo0rus: NUIIEBbIE TPOAYKThI, OCHOBBI PAllMOHAIIBHOTI'O MUTAHUS, MOIOIIUE
CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MaTepUalbl U3 UCKYCCTBEH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMUS» YIJIYBJIEHHBIN YPOBEHbD

Teopernueckne 0CHOBbI OPraHUYECKO XUMUH

[IpeameT u 3HaUE€HHWE OPraHUYECKOW XUMHUH, MPEACTABICHHE O MHOT0OOpa3uu

OPTraHUYECKUX COCIUHECHUMN.
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DNEeKTPOHHOE CTPOEHHUE aToMa YIJiepoja: OCHOBHOE U BO30OYXIAEHHOE COCTOSHUS.
BaneHntHble BO3MOXHOCTH aToma yriiepoja. XUMHYECKAs CBS3b B OPraHHUYECKUX
coeMHEHUsIX. Tumnbel ruOpUAM3alMU aTOMHBIX opOuTaneil yriaepoga. MexaHU3MBI
o0pa3oBaHMsI KOBAJICHTHOW CBsi3W (OOMEHHBI U JOHOPHO-aKIENTOPHBIN). THIIBI

MepEKpbIBaHUSI aTOMHBIX OpOUTaNiel; G- U w-cBs3u. OauHapHas, ABOMHAA U TpOitHas

cBsa3b. CriocoObl pa3pbiBa CBs3€l B MOJIEKyJlaX OpraHuyeckux BemiecTB. [lonsarue
0 CBOOOJHOM pajafiKaje, Hykieohuse 1 JIeKTpoduIe.

Teopust cTpoeHHsi opraHuYecKux coeanHeHuil A. M. byTiepoBa U COBpEMEHHbIE
MIPE/ICTABICHHUS] O CTPYKTYpE MOJIEKYJd. 3HAUYE€HHUE TEOPUU CTPOCHHUS OPraHUYECKUX
coenuHeHu. MonekymsipHble U CTpYKTypHbIEe (opMmyibl. CTPYKTypHbIE (POPMYIIBI
Pa3JIMYHBIX BUJIOB: Pa3BEPHYTAs, COKpALIEHHAs, CKEJIETHAs.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKTHI).

[IpencraBnenne o kiaccuukalMu  OpraHuyeckux  BemiecTB.  llonsTue
o pyHkimoHanpHOM rpyre. I'omonorus. I'omonorudeckue psaapl. CucTreMaTHIecKas
HOMeHKIarypa opraandeckux coeauHeHnic (IUPAC) wu TpuBHalbHBIE Ha3BaHUS
OTZIENbHBIX MPEACTaBUTENCH.

OcobenHocT W KIaccu(UKaIus OpraHUYecKux peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUSI BEIIECTB U UX IPEBPAILLICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMi OPraHMYECKUX BEIIECTB M MaTepuajaMy Ha UX OCHOBE;
OTBITHl MO TPEBPAIICHUIO OPraHMYECKUX BEIIECTB NpPH HarpeBaHuu (ILJIaBJICHHUE,
oOyTJIMBaHWE W rOPEHHE); KOHCTPYMPOBAHHME MOJEICH MOJEKYl OPTraHHYEeCKUX
BELIECTB.

YriaeBoaopoasl
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Anxanbl. ['omornorumyeckuid psij  ajikaHoB, oOmas ¢opMmyna, HOMEHKJIATypa
3
Y U30MepUsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP -

rudpuIu3alys aTOMHBIX opOuTaneit yriepoaa, o-cBsizb. KoHndopmepsl. Ouznueckue

CBOMCTBA AJIKAHOB.
XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUUMHA 3aMEUICHHS, HW30MEpHU3alNH,

ACTUAPUPOBAHHNA, TUKIN3aWH, IIHPOJIN3d, KPCKUHIA, TOPCHUA. IIpeacraBiaeHue o

MCXaHU3MC DeaKHI/Iﬁ pPaauKaJIbHOI'O 3aMCIIICHMA.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U MPUMEHEHHE aTKaHOB.

[uknoankanel. OOmas ¢dopmysna, HOMEHKiIatypa u uzomepus. OcoOEHHOCTH
CTPOCHUSI ¥ XUMUYECKUX CBOMCTB MaJbIX (I[UKJIOMPONAH, IUKIOO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IHUKJIOTeKCaH) MUKIoadkaHoB. CrocoObl MOTy4YeHUs U MPUMEHEHHE
[IUKJIOAJIKAHOB.
Ankensl. ['oMonoruueckuit psi ajdkeHoB, oOmas QopMmyna, HOMEHKIATypa.
DNEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKCHOB, SP THOPHIM3ALMS
aTOMHBIX OpOHUTaJIell yriieposa, 6- ¥ - cBsa3n. CTpyKTypHas U reoMeTpudeckas (Iuc-
TpaHc-) uzoMepusi. Pu3nyecKkrue CBOMCTBA aJIKEHOB.

XUMHYECKHE CBOMCTBA: pCaKkuy IMPUCOCANMHCHMA, 3aMCIICHUA B O-IIOJIOKCHHUC

IPA JIBOMHOW CBSI3M, MOJMMEPU3ALUM U OKUCIICHUs. [IpencraBiieHHe O MEXaHU3ME

peakimu __ saekTpoduibHoro  mpucoenuHenus.  [IpaBuimo  MapkoBHHKOBA.

KauecTBeHHBIE peaKIMM HA JBOMHYIO CBS3b.
CriocoObl MoTydeHus: ¥ IPUMEHEHUE aJIKEHOB.
Anxanuenbl. Knaccudukaius ankaaueHOB (CONPSDKEHHBIE, W30JIMPOBAHHBIE,

KyMYJIUpOBaHHbIe). OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOCHHS W XMMHUYECKHX CBOMCTB

CONPSKEHHBIX JTUEHOB, 1,2- u l,4npucoenuuenue. [lonmumepusanus coOnpsiKEHHBIX

JHUCHOB. Crioco0mb1 MMOJIYUYCHUA 1 IPUMCHCHHUC AJIKAAVCHOB.
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Ankunbl. ['oMonormueckuil psj ankuHOB, oOmas ¢opMyna, HOMEHKIATypa
U U30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKMHOB, SP-
ruOpuUIN3aIys aTOMHBIX opOuTaneit yriaepoaa. @u3nueckue CBONCTBA aJIKUHOB.

XUMUYECKHe CBOMCTBA: peaxIuu IPUCOETUHEHUS, AUMepHU3alin
U TpUMepH3aum, okuciaeHus. KucioTHbie CBOMCTBAa aJKUHOB, UMEIOIINX KOHIIEBYIO
TpOiiHYyIO CBsi3b. KauecTBEHHBIE peakIui Ha TPOWHYIO CBSI3b.

CnocoObl OJIy4eHHS U IPUMEHEHHUE AJIKMHOB.

ApomMartudeckue yrieBoJaoponbl (apeHsl). ['omonornueckuil psg apeHoB, oOImias
(dopMyiia, HOMEHKJIATypa U U30Mepusl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30I1a. HDaBI/IJ'IO APOMATHYHOCTH, IIPUMCPBI APOMATHYICCKUX

coenHeHur. Pu3nyecknue CBOMCTBA APEHOB.

XVWMHUYECKHE CBOMCTBa O€H30Jla U €ro TOMOJIOTOB: pPEaKUWU 3aMEeIECHUs
B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paauKaje, PEAKLUUH IPUCOECIUHEHMS,

OKHCICHHUC TI'OMOJIOI'OB OeH30:1a. [IpencraBicHue O  MEXaHU3ME peaKLMu

anekTpodunpHoro 3amenienus. llpencraBieHne 00 OpPUEHTHPYIOLIEM JIEUCTBHH
3aMecTuTeNiell B OCH30JIbHOM  KOJIbLIE Ha TMpUMEpe aJKWIbHBIX  PaJUKAaJIOB,
KapOOKCUJIbHOM, THIPOKCUIIBHOM, aMHUHO- U HUTPOTPYMIIbl, aTOMOB TaJIOT€HOB.

Oco06eHHOCTH XMMHUYECKUX CBOMCTB ctuposa. [lonmumepusanus cTupoda.

CriocoObl MoTyueHus: ¥ IPUMEHEHUE apOMaTUYECKUX YTIIEBOJAOPOIOB.

[Ipupoansiii ra3. IlonmyTtHbele HedTsHbIe ra3pl. HedTh u €€ mnpoucxoxkaeHHe.
KameHnHblii yroiaps 1 IpoayKThl €ro nepepaboTKH.

Cnocobbl  mepepabOTKHM  HEPTH:  TMEPEroHKa, KPEeKUHT  (TEPMHUYECKUH,
KaTamuTU4YecKuit), pudopMuur, nuponus. lIpoaykTel nepepaObOTKu HePTH, HX
PUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TaJIOTEHNPOU3BOIAHBIX  YIJIE€BOIOPONOB. Peaknun

3aMCIICHUA rajJJorcda Ha THAPOKCOIrpyIIy, HUTPOI'PVIIILY, NMAaHOI'PVIIITY,

aMuHOrpynmny. /[eiicTBHE Ha TaJOr€HIPOU3BOJAHBIE BOJHOIO U CIIUPTOBOTO pacTBOpa
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HIéJIO‘II/I. BSaHMOIIGfICTBHe JUTAJIOTCHAJIKaAHOB C MArHUCM M IITMHKOM. [lonsiTuEe O

MCTAJJIOOPIaHNYCCKUX COCIMHCHUAX. Hcnonn3oBaHue rajJJorcHIIpoOn3BOJHBIX

yIIEBOAOPOJIOB B OBITY, TCXHHKE U IIPH CHHTE3¢ OPTaHMYCCKUX BEIIECTB.

DKCnepUMEHTATBHBIC METO/IBl U3YUCHUS BEIIECTB W UX MPEBpAICHUN:, U3yUeHUE
(GU3HYECKUX CBOWCTB YTIJIEBOAOPOAOB (PACTBOPHMOCTH), KAU4E€CTBEHHBIX PEaKIIUN
YIJIEBOAOPOJIOB Pa3IMYHBIX KiIaccoB (oOeclBeUnBaHUE OPOMHOM WJIM MOJHOM BOJIBI,
pacTBOpa TEpMaHTaHaTa Kajids, B3aWMOJICHCTBHE alleTWIEHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOEe OOHaApyKEHHE yriepojaa W BOJOpojia
B OPTaHUYECKUX BEIIECTBAX; IOJy4YeHHWE OTWICHA U U3yYE€HHE €ro CBOMCTB;
o3HakoMJieHHEe ¢ KoyutekiusamMu  «HedTs» u «Yromb», ¢ obOpasmamu TiacTmacc,
Kay4yKOB U PE3UHBIL; MOJIETMPOBaHUE MOJIEKYJT yTIEBOJ0POIOB
Y TAJIOTCHITPOU3BOIHBIX YTIIEBOOPOIOB.
Kucaopoacoaep:kaiue opranudyeckue coeJuHeHHs

[IpenenbHble 0gHOATOMHBIE CUPTHL. CTpoeHHE MOJEKYN (Ha IpUMepe MeTaHoja
v aTaHona). ['omonorumyeckuil psia, obOmias dopmyna, HU30MEpHsi, HOMEHKIATypa
u knaccudukarus. OU3NYeCKUe CBOWCTBA MPEICIbHBIX OJIHOATOMHBIX CIHUPTOB.
BomopoaHbie cBsI3n MEXIy MOJICKYJIaMH CITUPTOB.

XVMHUYECKHE CBOMCTBA: pEaKIWHM 3aMCIIEHUs, JerHapaTallid, OKHCICHUS,
B3aMMOJICHCTBHE C OpraHUYEeCKUMU 1 HEOPTaHUYECKUMU KHCJIOTaMH.

HDC}ICTaBJ’IeHI/Ie O MCXAaHH3MC DC&KHHI;'I HVKJIGOd)I/IJ'IBHOFO 3aMCIICHUA. KauecTBenHas

peakuusi Ha OJHOATOMHbIE CHIHPTHI. J[eCTBHE 3TaHOJIa M METaHOJa HAa OpPraHu3M
yenoBeka. CriocoObl MOTyYeHUs U MPUMEHEHNUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa | u3oMepus. OcoOeHHOCTH (HUBNUECKUX
Y XUMUYECKUX CBOWCTB.

MHoOroaToMHbI€  CHHUPTHl —  ATUJEHIVIMKOIL W TIulepuH.  Duzndeckue
U XMMUYECKHE CBOMCTBA: PEaKIMU 3aMEIIEHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU

N HCOPTraHNYCCKHMHU KHCJIOTAMH, KAYCCTBCHHAA PCAKIIMA Ha MHOI'OATOMHBIC CIIMPTEI.

48



JlelictBue Ha opraHu3M 4yenoBeka. CrmocoObl MMOMYy4YEHHsS | MPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

@enon.  CTpoeHHE  MOJIEKYNbI, B3aUMHOE  BJIHMSHHE  THAPOKCOTPYIIIBI
u 6enzonpHOrO sinpa. dusnueckue cpoicTBa (eHona. OcoOEHHOCTH XUMHUYECKHX
cBoMCcTB (peHoma. KauecTBeHHBIe peakuuu Ha ¢eHol. TOKCHYHOCTH (eHoa.
Cnoco0Obl oryueHus U npuMeHenne gpenomna. Genonpopmanbaeruinas cModa.

KapOoHWIIbHBIE COCNMUHEHHS — aIBACTUABI W KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOM Tpymmbel. ['OMoOTHYecKHe psiibl albICTHAOB U KETOHOB, OOIIas
dopmyma, wu3oMmepus U HOMeHKIarypa. Dusnyeckue CBOWCTBAa  allbJETHIOB
Y KETOHOB.

XUMHYECKHE CBOMCTBA albJCTHIOB M KETOHOB: PEAKIUU IPHUCOCTUHECHUS.

[lpencraBineHre 0 MEXaHW3ME  DEAKIIMU  HVKICOMWILHOTO  IIPUCOECTHHEHUS.

OxucneHue anpJerujioB, KAueCTBEHHbIE peakuud Ha aiapaerugpl. CrnocoOsl
IIOJIyYEHUS U IPUMEHEHUE AJIBJACTUIOB U KETOHOB.

OOHOOCHOBHBIE TpenesibHbIE KapOOHOBbIE KHUCIOTBI. (OCOOEHHOCTH CTPOCHMS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3oMepusi u HomeHknaTypa. dusnyeckue CBONCTBA
OJTHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHCIOT. BojgopoaHble CBSI3M MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KUCIIOT.

XVMHUUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiys dTepUHUKAINK, PEaKIIUn
C YY4aCTHEM YTJIIEBOJOPOIHOIO paanKaia.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KHCIIOTHI.

[TonsiTue 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CJIOXKHBIX d(PHUpax, aHTUAPUIAX,

TAJIOICHAHTIUApUaax, aMuaax, HUTpUJiax.

MHoroo6pasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOMCTB HEIPEAEIIbHBIX
¥ apOMATHICCKUX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX
kuciaoT. [IpencTaBureny BICIIMX KapOOHOBBIX KUCIIOT: CTEAPUHOBAS, TTAIbMUTHHOBAS,

OJICMHOBAs, JIMHOJICBasid, JIMHOJICHOBAA KHCJIOTHI. CniocoObI MOJIYYCHHA U IIPUMCHCHUC

KapOOHOBBIX KHCJIOT.
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Cnoxnble 3¢upsl. ['omonormyeckuit psg, oOmas dopmyna, HU30MEpHs
1 HOMEHKJIaTypa. ODOHU3NYECKHE W XMMHUYECKUE CBOMCTBA: THAPOJINA3 B KUCIOU
Y IIEJIOYHOM Cpeae.

Kupwr. Ctpoenue, (uU3MYECKHEC W XUMUYECKHE CBOWCTBA JKUPOB: THUIPOJIU3
B KUCJIOU U mienouHoi cpene. OCOOCHHOCTH CBOMCTB KUPOB, COACPKAIIUX OCTATKH
HEMPEAEIbHBIX JKUPHBIX KACIOT. JKUpBI B IPUPO/IE.

Mpu1a KaK CONM BBICHIMX KapOOHOBBIX KHCIIOT, UX Morollee nerictBue. [loHAtne

0 cuHTeTH4YecKnx MorImx cpeacreax (CMQC).

OO611ast xapaKTepUCTHKA YTIEBOIOB.

Knaccudukanus yrneBogoB (MOHO-, TU- U MOJUCAXAPUIBI).

Monocaxapu/pl: IJIF0KO3a, bpykKTO3a, rajakTosa, pub03a, JIC30K-
cupubo3a. dusnueckue CBOMCTBAa 1 HaXO0XKJIECHUE B IIPUPOJE.

®dotocunTe3. Onruueckas HN30MCPH. KOJ’IB‘I&TO-HGHH&H TAYTOMCPpHA Ha IIPHUMEPC

MOJICKYJIbI TJIFOKO3bI, IPOCKIIMU XEyopca, d, B -aHOMCPEI I''TFOKO3bI.

XUMHYECKHE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYaCTUEM CIIUPTOBBIX U AJIbJACTUIHON
TPYII, CHOUPTOBOE U MOJOYHOKHCIOE OpokeHue. IlpuMeHeHHe TIIOKO3bI, €&
3HAYEHHE B )KU3HEACATEIBHOCTH OPTaHU3MA.

Jlncaxapuasl: caxaposa, MaJibTO3a U JAaKTO03a. BoccranaBnauBaromme
Y HEBOCCTAHABIIMBAIOIME aucaxapuabl. [uwaponu3 aucaxapunoB. HaxoxneHue
B [IPUPOJIC U PUMEHEHUE.

[Tonucaxapunapl: Kpaxmani, TJIMKOTeH WU 1eitono3a. CTpoeHHe MaKpOMOJEKYJ
Kpaxmasia, TJIMKOT€Ha M EeJUTI0J103bl. PU3MYECKUE CBOMCTBA Kpaxmasa U 1EJUTF0I03bI.
XUMHUYECKHE CBOMCTBA KpaxMmalia: THUJPOJN3, KAaYeCTBEHHAs pEaKUHs C UOJOM.
XVWMHUYECKHE CBOWCTBA IEIUTIONO3BI: TUIPOJIN3, TMOJYYCHHE S(PHUPOB IEITUTFOIO3HI.
[ToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, AlIETATHBIN MIENK).

OKCIepUMEHTAIbHBIE METOJIbl M3YyYEeHHUsI BEIIECTB U UX IPEBPAIICHUI:
PacTBOPUMOCTh Pa3JIMUHBIX CHUPTOB B BOJI€, B3aMMOJICMCTBHE ATaHOJIa C HATPHEM,

OKHMCJICHHUE OSTUJIOBOIO CIMPTa B aJbACTU] HA PACKAJIEHHOM MEIHOW IPOBOJIOKE;
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OKHUCJICHHE JTWJIOBOIO CHHpPTAa JIUXPOMATOM Kaliug (BO3MOXKHO HCIIOJIb30BAHUE
BHUJIEOMATEPHAIIOB); KAUECTBEHHbIE pPEAKUMH Ha alpJeruabl (C THUIPOKCHUAOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)); peakmus riauepuHa ¢ TUIPOKCHIOM
Meau(ll); xumudeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIOTBI; B3aHMMOJEHCTBHE
pacTBopa MIOKO3bl ¢ ruapokcuaoMm meau(ll); B3aumoneiicTBue Kpaxmana ¢ MOJIOM;
pelIeHNe KCIIEPUMEHTANBHBIX 33/1a4 110 TeMaM «CrupThl U PeHoby. «KapOoHoBbIe
KUCTOThI. ClI0KHBIE Y()UPBD».

A3oTcoaep:kaniue OpraHnyecKue CoeANHeHHs

AMUHBI — OpraHMYecKue MpOou3BOJHbIE amMmuaka. Kiaccudukanus amMuHOB:
anuQpaTUYECKUe U ApOMaTUUECKUE; TIEPBUYHbBIC, BTOPUYHBIE U TpeTUYHbIe. CTpoeHue
MoOJIeKyJ, o0mas ¢opMyna, H30MEpHs, HOMEHKJIAaTypa M (U3NYECKHE CBOICTBa.
XVWMHYECKOE  CBOMCTBA  anu(paTUYeCcKMX  aMUHOB:  OCHOBHBIE  CBOWCTBA,
ANKWINPOBAHKE, B3aUMOJICHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOM Kuciaorou. Comnmn
ANTKWJIaMMOHMUSL.

AHUIIMH — TMpeACTaBUTENb aMUHOB apomaTudeckoro psaa. CTpoeHHe aHWIMHA.
B3anMHoe BiMsiHEE TPy aTOMOB B MOJieKysie aHuInHa. OCOOEHHOCTH XMMHYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peaKIluy HA AaHWUJIVH.

CnocoObl  monyyeHus U npuMeHeHue anudaruyeckux amuHoB. [lomyuyeHue
aHWJIMHA U3 HUTPOOCH30JIa.

AmuHokucnotel. HomeHknatrypa wu uzomepusa. OTaenbHbIE NPEACTABUTEIN Ol

AMHWHOKMCJIOT. TIJIMIIMH, aJIaHHWH, d)eHI/IJ'IaJ'IaHI/IH, CCPpHH, TJIYTAMHMHOBasjg KHCJIOTA,

JIU3HUH, TMCTCHH. OnTrueckas HN30MCpHUA aMHWHOKHCJIOT! D-u L-aMUHOKHMCIOTEI.

dusnyeckue CBOMCTBA AMHWHOKHCIOT. XHUMHYECKHE CBOMCTBA AMHHOKHCIIOT Kak
aM(OTEpHBIX OPTraHUYECCKUX COCIMHEHUM, pEeaKIUs MOJIMKOHISHCAIINH, 00pa30BaHHe
NEeNTUAHOM CBsI3U. buosiornueckoe 3HaYeHUE aMHHOKUCIOT. CUHTE3 W THUIPOJIH3

IIENTHUIOB.
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benku kak mnpupomneie monuMephl. llepBuuHas, BTOpUYHAs U TPETUYHAs
CTpyKTypa OeikoB. XUMHYECKHE CBOICTBa OEJIKOB: THIPOJHN3, JCHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKHU.

IloHusTue 00 A30TCOACPKAIINX TCTCPOHUKINYCCKUX COCIMHCHUIX.

HI/IDI/IMI/IILI/IHOBBIG U IIYPUHOBBIC OCHOBAHMHA. HVKJICI/IHOBBIC KHMCJIOTBI. COCTAaB,

CTPOCHUC U OomoJoruyeckas POJIb.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUSI BEIIECTB U UX IPEBPAILCHUI:
pacTBopeHue OCJIKOB B BOJIE; JeHaTypaluds OEJIKOB IIpU HarpeBaHUU; I[BETHHIC
peakiui Ha  O€JIKH; peIIeHHE OJKCIEPUMEHTAJIbHBIX 3aJad 10  TeMaM
«A3oTcoaepKalue OpPraHUYECKUEe COCIMHEHUs» W «Pacrno3HaBaHWE OPraHUYECKHX
COCJIMHECHUI.

BbicokomoJieRyIsIpHBIE COCAMHEHMS

OCHOBHBIC TIOHSITHSI XUMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALMNHU, CPEAHAS MOJIEKYJISIpHAS
Macca. (OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHHN —

IMOJIUMCPHU3alI U H IIOJIMKOHACHCAaI M. IIpeacraBiaeHue O CTCPCOPLCTYILIPHOCTHU

u HaHMOHeKVHHDHOﬁ CTPYKTYPEC MMOJHUMCEPOB, 3aBUCUMOCTbD CBOMCTB IHOJUMECPOB OT UX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHMH .

[Tonumepuble  Marepuanbl.  [lmactmaccsl  (MOJAUATUIIEH,  MOJHUIPOIHIICH,
MOJIMBUHWIXJIOPU,  MOJHMCTHPOJ,  NOJMMETUIMETAKpUIaT,  IMOJIMKApOOHATHI,
oy TUIeHTepedTanar). Y Tunusaius 1 nepepadoTka miacTyuka.

DOnacToOMephbl: HATYpaJIbHBIA KaydyK, CHHTETHUECKHE Kayuyyku (OyTaJIueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

Bosiokna: HaTypalibHble (XJIOMOK, MIEPCTh, MIEIK), MCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTeTUUECKHE (KapoOH U JIaBCaH ).

ITonuMepbl  cOneNMaIbHOTO Ha3HAYCHMS (TC(bJ'IOH, KEBJIAP, JJICKTPOIPOBOAAIIINEC

IIOJIMMCPBI, 6I/IODaSHaF36MBIC HOJ'II/IMGDI)I).
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OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUS BEIIECTB H UX IPEBPALLICHUIL:
O3HAKOMJIEHUE C 00pa3laMi MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
KAy4yyKOB; PELIEHUE OSKCIEPUMEHTAIbHBIX 3amad 1o TeMe «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuéTHble 3a1a4n

Haxosxnenne MosiekyisipHON (hOpMyJibl OPraHM4eCKOro COCIMHEHMSI IO MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIINX B €r0 COCTaB; HAXOXACHUE MOJICKYJIAPHON (HOPMYJIBI
OpraHUYEeCKOTO COEJUHEHUss Mo Macce (00bEéMy) TMPOAYKTOB CropaHus; IO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB pEAKIMM W/WIA UCXOTHBIX
BEIIIECTB; YCTAHOBJICHUE CTPYKTYpHOU (OPMYJIbI OpPraHUYECKOro BEIIECTBA Ha
OCHOBE €r0 XHMHUYECKHUX CBOMCTB WJIM CIIOCOOOB TOJIYYEHHUS; OINPEICICHUE 0N
BBIXO0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBA3M

Peanuzanuss MeXNpeaMETHBIX CBS3€ld IpPU H3YYEHUM OPraHMYECKONM XUMUU
B 10 Kkmacce ocCyImiecTBIsAE€TCS Yepe3 HCIOJb30BAaHUE KaK OOIMX ECTECTBEHHO-
HAay4YHBbIX TOHSATUWA, TaK W MOHATHH, TMPUHATBIX B OTACIBHBIX MpEaMETax
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SIBJICHHWE, HAy4YHBIM (akT, TUmoTesa,
TEOpHUsl, 3aKOH, aHaldu3, CHUHTE3, KiaccUUKalus, HaOII0JeHUEe, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJIENb, MOJICIMPOBAHHUE.

dusukKa: MaTtepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, IHEPTETUUECKUN
YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3MUECKHE
BEJIMYMHBI, €AMHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus:  kierka, opraHum3M, 2JKocucTtema, Ouocdepa, MeraboIU3M,
HACJIeICTBEHHOCTb, ABTOTPO(MHBIA U reTepoTpOPHBIA TUN NUTaHUS, OpOKEHHE,
dboTocuHTE3, IbIXaHUE, OCIIKHU, YTIEBO/IbI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mose3Hbie HCKOTaeMbI€, TOTUIUBO.
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TexHonorus: IMUIICBBIC IMPOAYKTBI, OCHOBLI PAllMOHAJIBHOT'O IIMTAHWA, MOIOIIUC

cpeacrBa, Marcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBIIAS U HEOPTAHUYECKAS XUMUS»
FA30BBIl YPOBEHD
Teopernyeckne 0CHOBbI XUMHH

XHUMHUYECKUN 3J€MEHT. ATOM. Sapo atoMa, M30TOMbI. DJIEKTPOHHAs O0O0JIOYKA.
DHEPreTHYeCKUe YPOBHHU, IMOJYPOBHH. ATOMHBIC opOWTanu, S-, P-, d-3JIEMEHTBHI.
OcoOeHHOCTH pachpeliesieHUs] AJEKTPOHOB IO OpOUTAsIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

[Tepuonnueckuit 3akoH u Ileproanueckas cucrema XuMudeckux 3iuemeHToB 1. U.
MengeneeBa. CBsA3bp MNEPUOAMYECKOr0 3akoHa U Ileproanyeckor CUCTEMBI
xuMudeckux sneMeHTtoB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOWMCTB XUMHUYECKHUX JJIEMEHTOB H
00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYINAaM U MepuojaM. 3HaUYCHUE
NEPUOANYECKOI0 3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BelecTBa. XUMUYECKas CBs3b. BUbl XUMUUYECKO# CBsI3U (KOBaJICHTHAs
HETOoJIsipHAsE M TOJspHasi, MOHHAs, MeTajimdeckas). MexaHu3Mbl 00pa30oBaHUS
KOBAJICHTHOM  XMMHYECKOW CBsI3M  (OOMEHHBII W  JOHOPHO-AKIENTOPHBIN).
Bopoponnas cBs3b. BaneHTHOCTh. DJIEKTPOOTPUUATENBHOCTh. CTENEHb OKHUCIIEHUS.
NoHbI: KAaTUOHBI U AHHOHBL.

BemniecTtBa MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT THUIMA KPUCTAJUTMUECKON PEIIETKH.

[Tonsatne o nucHepcHBIX cucTeMax. VICTUHHBIE UM KOJUIOMJIHBIC PACTBOPHI.

MaccoBasi 10Jis1 BEIIECTBa B paCTBOPE.
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Knaccudukanus HeopraHnueckux coeiuHeHui. HoMeHknaTypa HeOpraHM4ecKux
BelleCTB. |'eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, NPHHALICKAMNUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanus XUMUYECKUX PEAKIM B HEOPTaHUYECKOM
Y OPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BELIECTB; 3aKOH COXPAaHEHHS U
[IPEBPALLECHUS SJHEPTUH [P XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX ¢akTopoB. OOpaTUMbIe
peaknuu. XuMH4YeCKoe paBHOBecue. DakToppl, BIHAKOIME HA COCTOSHHUE
xuMuueckoro pasHosecus. Ilpunnun Jle Ilarense.

Onektponutuyeckass auccounanus. CuiabHble W cialble 3yeKTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCJas, HEWTpanbpHas, IienoyHad. [loHAtwe o

BOJOPOJHOM TIIOKA3aTCJIC (DH) pacTtBopa. Peakimu HMOHHOTO oOMeHa. FI/IQQOHI/IZ’»

HEOPraHMYCCKUX WU OPraHNYCCKHNX BCIIICCTB.

OKMCIINTEIIbHO-BOCCTAHOBUTEILHBIC PCaKIIHM. [loHsiTue 00 QJICKTPOJIN3C

pacIuIaBOB U PacTBOPOB coicil. [IpuMeHeHne 1eKTpoaImnsa.

OKCHEpUMEHTAIIBHBIE METOJAbl M3YYEHMS BEIIECTB W WX IPEBpaALICHUM:
nemMoHcTpauusa Tabmui «llepmoanueckas cuctema XuUMHYecKux saemeHToB JI.W.
MenneneeBa»; H3ydeHHE MOJENEH KPHUCTAIUIMYECKUX PEHIETOK; HAOIIOJECHHE U
ONHCaHUE JEMOHCTPALMOHHBIX U J1a00paTOPHBIX OMBITOB (Pa3yloKEHUE MEPOKCHIIA
BOJOPOJA B MPUCYTCTBUM KaTaJIn3aTopa, ONPENEIICHUE CPEABI PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOIO HMHIUKATOpa, PEaKIMM MOHHOTO OOMEHA); NMpPOBEICHHE
paKTUYECKON paboThl «BnusHuEe pa3nuyHbIX (HaKTOPOB HAa CKOPOCTh XUMHUYECKOU

pEeaKIIM.

PacuyéTHble 3agaun
PacuéTrel Mo ypaBHEHHMSIM XMMHUUYECKUX PEAKIUK, B TOM YUCIE TEPMOXUMHUUYECKUE

paC‘—IéTBI, paC‘—IéTBI C UCITIOJIB30BaHUECM ITOHATHA «MAaCCOBas JOJISA BCILICCTBA».
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Heoprannueckasi xumus

Hewmeramnsl. Ilonoxenne HemertamioB B llepnognyeckoil cucremMe XMMHUYECKHX
anemeHToB JI.M. MenzaeneeBa U OCOOCHHOCTHM CTpPOEHUS aToMOB. Duznyeckue
CBOMCTBAa HEMETAUIOB. AJUIOTPOIHS HEMETAUIOB (HAa NpPHMEpPE KHCIOPOAa, CEpHI,
docdopa u yriaeposa).

XVWMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETAIOB (TaJIOTEHOB, Cepbl, a30Ta,
dochopa, yriepoaa u KpeMHUS) U UX COSAUHEHUN (OKCHUIOB, KUCIOPOACOACPKAIINUX
KHUCIIOT, BOJIOPOJAHBIX COCTUHEHU ).

[IpuMeHeHNE BAXKHENIIIMX HEMETAUIOB U X COECTMHEHUIA.

Mertamnel. Ilonoxkenne wMeramnoB B Ilepuogmyeckol CUCTEME XHUMHUYECKHUX
anemeHToB J[. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JIOUYEK
aToMOB MeTauioB. OO0mue ¢usndeckue cBoiicTBa MeTamioB. CIUlaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN PSI HATPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIINX METAUIOB (HATpUM, KaJIMH, KaJbIMi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crocoObl ToNydeHUs MeTauioB. Mertamnyprus. Kopposwsi MeTamioB.

Crioco0bl 3a1UThI OT KOppo3uu. [IpuMeHeHrne MeTamioB B ObITY U TEXHUKE.

DKCIEpUMEHTANIbHBIE METO/IbI M3YyYEHHS BELIECTB M UX MPEBPAIICHUN: U3YUEHUE
Koekuun  «MeTtaiinel M CIUIaBb»,  OOpa3lOB ~ HEMETAJIOB;  pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJay; HAOJIIOJEHUE W ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEUCTBUE TUAPOKCUIA ATIOMUHHUS C PacTBOpaMHU

KHCJIOT U HlGJ'IO‘-ICfI, Ka4CCTBCHHBIC PCAKIIMHN Ha KaTHOHBI MGTEU'IJ'IOB).

PacuéTHble 3aaa4n

Pacuérel maccel BemiecTBa WM OOBEMA ra3oB IO H3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce WM O00BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIUU BEIECTB;
pacuéthl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3

BCIICCTB UMCECT IIPUMCECH.
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XuMuA 4 )KU3Hb

Ponp xumum B 00eCHEYeHUH HKOJIOTUYECKOM, HSHEPreTUYECKOW U MHUIIECBOM
0e30macHOCTH, pPa3BUTUM MeTuIUHBL. [loHSATHE O HayuyHBIX MeToAaxX IO3HAHUSA
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpeactaBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIIICHHOTO IOTYYEHUS
BAKHEUIIINX BEIIECTB.

UenoBek B MUpPE BEMIECTB U MATEPUAIIOB: BAXKHEUIIIME CTPOUTEIbHBIE MATEPUATIBI,
KOHCTPYKLIMOHHBIE MaTE€pUAIbl, KPACKHU, CTEKJIO, KEpaMHKa, MaTepuanbl s
AJNIEKTPOHUKH, HAHOMATEPHUaJIbl, OpPraHUYECKHUE U MUHEPAIbHbBIC YI0OPEHHUS.

XuMHSIT HW 300pOBbE YEJIOBEKA: TMpPaBUJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB; MpaBuiia 0€30MacHOT0 MCIIOJIb30BAHUS MPENapaToB ObITOBOM XUMHUU B
MMOBCETHEBHOM KU3HU.

MeknpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeIMETHBIX CBS3€H NMPU M3YYEHHH OOIIEH UM HEOpraHWYeCKON
xuMud B 11 Kacce oCylecTBISECTCS YEPe3 UCTOJb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSATHUM, TAK W IIOHATUH, SBIBIIOIIMXCS CUCTEMHBIMHU U OTHEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAyYHbIC TTOHSATHS: HAY4YHBIM (haKT, TUTIOTE3a, 3aKOH, TEOPHSs,
aHalM3, CHUHTE3, KIaccuukanus, NEPUOJUYHOCTb, HAOIIOJIEHHUE, DKCIEPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNE, SIBIICHUE.

@dusuka: marepus, dHEpPrus, macca, aTroMm, 3JEKTPOH, NPOTOH, HEWTPOH, HWOH,
U30TOM, PAaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIEeCTBa, (PU3MUECKHUE BEJIMYUHBI W EIUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

Buonorus: kierka, opranusm, sKocuctema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadmsa: muHEpanabl, TOpHBIE MOPOJABI, TOJIE3HBIE HCKONAeMbIe, TOILIMBO,

PECYpCHI.
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TexHomorusi: XUMHYECKas IMPOMBIINIJICHHOCTb, MCTAJLUIYPTHUA, IMIPOU3BOIACTBO
CTPOUTCIIBHBIX MAaTCpUaJIOB, CEIIbCKOXO03SMCTBEHHOC IMpoOn3BOACTBO, IMHIICBAA
IMPOMBIIIJICHHOCTD, (bapMaHeBTI/I‘IeCKa}I IIPOMBIIIJIICHHOCTD, ITPpOU3BOACTBO
KOCMCTHYCCKUX  IIpC€IapaTroB, IHPOU3BOJACTBO KOHCTPYKOHMOHHBIX MaTCpUaAJIOB,

QJICKTPOHHAS IPOMBIIJIICHHOCTb, HAHOTCXHOJIOTHH.

11 KITIACC «OBIIIASA U HEOPTAHUYECKASA XUMMUS»

YIJIYBJEHHBINA YPOBEHb

Teoperuyeckue 0CHOBbI XMMHH
Atom. CocTaB aTOMHBIX siA€p. XUMUYECKUHN 371eMEeHT. 30TOMHI.

KopnyckyaapHO-BOJIHOBOM  JIVAJIWU3M, JABOWCTBEHHASI OPUPOAA  DJIEKTPOHA.

CTpOGHI/IG QJICKTPOHHBIX 000J10YEK dTOMOB, KBAHTOBBLIC YHMCJIA. SHGPFGTI/ILIGCKI/IG

YPOBHM U HOAYPOBHH. ATOMHBIC opOuramn. Kiaaccudukamus XHMHYECKHX
aJIeMEeHTOB  (S-,p-,d-,f-aiteMenThI).  Pacmpenenenue SJICKTPOHOB 10 aTOMHBIM

Op6I/ITaJIﬂM; IIPUHIWII MHHHMMYMa OJHCPIHMH, IMPHUHIINII Hawm, IIpaBUJIO Xsz[a.

DJIEeKTPOHHBIE KOH(UTYpAIlUd aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH, SJICKTPOHHBIE KOH(DUTYypallui HOHOB.

IlonsaTue 00 DHCPIrun HMOHU3AallNu, JHCPIrumn CpoACTBA K DJICKTPOHY.

DIIEKTPOOTPULIATEIIBHOCTb.

[lepnonnueckuii 3akoH u lleproanmyeckass cuUcTEMa XUMHYECKHX DSJIEMECHTOB
. . MenneneeBa. CBA3b NEPUOAUUYECKOTO 3aKOHA U [leproanyeckord CUCTEMBI
XAMUYECKUX  DJIEMEHTOB  C COBPEMEHHOW  TEOpHEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTHIX M CJIOKHBIX BEIIECTB MO IpymnIiaM U NepuogaM. 3HaAYCHUE NEPUOIUUECKOTO
3akoHa [[. 1. Menneneena.

XUMHUYECKasi CBs3b. Bwuabl XMMHUYSCKOM CBS3M: KOBAJICHTHAs, HWOHHAs,

MeTajimdeckas. MexaHu3mbl  00pa3oBaHUsI KOBAJICHTHOM CBSI3U: OOMEHHBIN
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Y JOHOPHO-aKIENTOPHBIA. DHEPrusi W JJIMHA CBs3H. [10NspHOCTH, HANpPaBIEHHOCTh
Y HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHele cBs3u. BojgopoaHas CBA3b.
MeKMOJNEeKyJIIIpHbIE B3aUMOJICHCTBUS.

BaneHTHOCT, ™ BaJICHTHBIE BO3MOKHOCTH aTOMOB. [ I/I6DI/IILI/133L[I/I$I ATOMHBIX

opOutaneii. CBsA3b SJIEKTPOHHOM CTPYKTYpbl MOJIEKYJd C MX T'€OMETPUUYECKUM

CTpOeHHEM (Ha IpUMEpPEe COCAMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/IA).
[IpencraBiieHre O KOMIUIEKCHBIX coeluHEHUsAX. CocTaB KOMIUIEKCHOTO HWOHA!

KOMHJICKCOO6pa3OBaTeJII>, JINTaHBI. KOODI[I/IHaI_[HOHHOG yncjo. HomeHknarypa

KOMIUICKCHBIX  COCJIMHCHMU. 3HaUYCHUE KOMILJICKCHBIX coeauHeHu. IloHsTHE

0 KOOPAWHAIIMOHHON XUMHH.

BemecTsa MOJIEKYJISIPHOTO Y HEMOJIEKYJIAPHOIO CTPOCHHUS. Turbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[TonsiTne o pucnepcHbIXx cuctemax. McrtuHHBIE pacTBOphl. llpencraBiieHue

O KOJUIOMJHBIX PaCTBOpaAx. CniocoOsbl BBIpA)KCHHUA KOHLCHTpAaIWMHK pPAaCTBOPOB:

MAaccoBasi JOJIsI BEIIECTBA B PacTBOpPE, MOJISIpHAs KOHUEHTpauus. HaceleHHbie
Y HEHACBHILIEHHBIE PACTBOPHBI, PACTBOPUMOCTb. KpucTtamioruaparsi.

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHUYECKUX BEHIECTB. TpUBUANIbHbBIC
Ha3BaHUS OT/CJIbHBIX MPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuUMHUECKHMX peakiuii B HEOPTAaHMYECKOW W OPTaHMYECKOU
XUMUU. 3aKOH COXPAHEHMS MAacChl BEIIECTB; 3aKOH COXPAHEHMs U MpeBpallcHus
DHEPTUU TPU XUMHUYECKUX peakiusX. TertoBbie d(PPEKThl XUMUUECKUX PEaAKIIHi.
TepMoXUMUYECKHE YPABHEHUSI.

CKOpoCTh XMMHMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB.
['omoreHHbl€ U reTeporeHHbie peakiuu. Katanus u kataanu3aTopsl.

OGpatuMble U HeoOpaTUMbIE peakiuu. XUMHUYeckoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PAaBHOBECHA., CDaKTOpBI, BIUAOIIME Ha IIOJOXCHHC XHMHYCCKOI'O

PAaBHOBCCH:A: TCEMIICpATypad, AABJIICHUC U KOHHOCHTpAIlMK BCHICCTB, YYACTBYIOHIHUX

B peakumu. [Tpunun Jle Ilatense.
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SHCKTPOJII/ITHIIEECKSJI Aucconuanmsi. CunpHBIC U cla0bIe QJICKTPOJIUTHI. CreneHn

nucconman. MoHHoe npousBeneHre Bojbl. Cpena BOJHBIX pacTBOPOB: KUCIOTHAS,

HeWTpanapHas, menodyHas. Bomopoanslii nokasarens (pH) pactBopa. 'maponus cosneit.
Peakuuu nonHoro oOMeHa.

OKUCINTETHLHO-BOCCTAHOBUTENIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTEIb
Y BOCCTAaHOBUTENb. lIpomeccel  OKMCIEHHsS ¥ BOCCTAHOBIICHMS. Bakneimme
OKUCIIUTENIM U BOCCTAHOBUTEIU. MeToa BIEKTpOHHOro OanaHca. JEKTPOJIH3
pPacTBOPOB U PaCIJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl HM3Y4YEHUSI BEHIECTB M HUX MpPEBpallCHUN:
pa3oKEeHWE MEPOKCHAA BOJOPOAA B NPUCYTCTBUM  KaTalIA3aToOpa;  MOJAEIH
KPUCTAJUIMYECKUX PEIMIETOK; MPOBEJCHUE PEeaKkluii MOHHOTO OOMEHA; OIpe/elieHUe
cCpedbl PacTBOPOB C MOMOINBIO HWHIWKATOPOB;, HW3YUYCHHUE BIMSHUS Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOM peakluu U MOJOXKEHUE XUMHUYECKOTro
PaBHOBECHSI.

Heopranuyeckasi xummsi

[Tomoxenne HemeTtaiuioB B [lepuoamyeckon cucreMe XUMHUYECKUX 3JIEMEHTOB
JI. I. MenneneeBa ¥ 0OCOOGHHOCTU CTpOCHUsSI WX aToMOB. (Du3nyeckue CBOWUCTBA
HEMETaJVIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha mpuMepe Kucioponaa, cepbl, docdopa
U YTJIepOoJa).

Bonopon. Ilonydyenue, Qusnueckue ¢ XUMHUYECKHE CBOMCTBA:  pPEAKIUU
C MeTaJUlaMU Y HEMETaJUIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'mapuasl. TomirBHEIE
DJIEMEHTBL.

lanorenbl. HaxoxneHue B npuUpoje, CIOCOObI  TMOJIy4YeHHs, (PU3HUECKUE
U XUMHYECKUE CBOMCTBA. ['aloreHOBOIOpObI. BaxHeuine KHCI0pOoACOAEpKaIIne
COCIMHEHHUs TaJoreHoB. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI TOJTYYEHUS
rajoreHoB. [[puyMeHeHune rajJoreHoB U X COCIUHEHUM.

Kucnopon, o30n. JlabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI  MOTYYEHUS

KHCJIOpO/Ja. du3nyecKkue | XMMHUYECKHE CBOMCTBA U IMPUMCHCHUE KHCJIOPOAa
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1 030Ha. OKCUBI U IEPOKCHUJIBI.

Cepa. Haxoxxnenue B Ipupojie, CIOCOOBI MOTy4YeHUs, (GU3NICCKUE U XUMUUIECKUC
cBoiictBa. CepoBomopo, cyiabhunasl. Oxcup cepbi(IV), oxcup cepoi(VI). Cepuucras
U CepHasi KUCIOTHI U uX coyid. OCOOEHHOCTH CBOMCTB CepHOM KucioThl. [Ipumenenue
CEphI U €€ COCTMHEHU.

A3zotr. HaxoxeHnue B mpupojie, CnocoObl MoayyeHus, GUu3ndeckue u XuMUYECKUe
cBoiicTBa. AMMUak, HUTpUbl. OKCHIBl a30Ta. A30TUCTasl U a30THAsI KUCIIOTHI U UX
comd. OCOOEHHOCTH CBOMCTB a30THOW KuCHOTHL. [IpuMeHeHue a3oTa U €ro
COCIMHEHUI. A30THBIC YI0OpEHMUS.

®ochop. Haxoxnenue B Opupoje, CHOCOObl  MOMydeHUs, (PU3NUECKUE
u xumuueckue cpoiictBa. dochunbr u pochun. Oxcunsl ¢ocdopa, dochopHas

kuciaora u e€ comm. MeradochoprHas u nmupodocdhopHas KHUCIOTHL, dochopucrtas

u dhochopHoBarrcTass kuciaoThl. Ilpumenenne ¢ochopa U ero CcoeauHEHUH.

dochopHbIC YI00pEHHUS.

VYraepon, HaxoXJaeHUe B Mpupoie. AIIOTpornHble Moauduxkanuu. DU3NYECKUe
U XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepoaoM. Okcun
yriepona(Il), okcun yrinepoaa(IV), yrojgbHas kuciora u €€ coinu. AKTUBUPOBAHHbBIN

yroisb, agcopouus. PymiepeHsl, rpadeH, yriepojHble HaHOTpYOku. IIpumenenue

IIPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOIAOM, U €0 COSAMHEHUH.
Kpemunii. HaxoxxneHue B npuponae, CHnocoObl MNOMy4YeHHs, (pU3nYecKue
u xumuueckue cpoiictBa. Okcua kpeMuusa(IV), kpemHHEBas KUCIOTa, CHJIMKATHI.
[IpumeneHue kpeMHus U ero coenuHeHui. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.
[Tonoxxenne wmerawoB B llepuoanyeckor CHUCTEME XHUMHUUYECKUX JJIIEMEHTOB.
Oc00EHHOCTH CTPOCHUS ICKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.

PacnopocTpaHeHne XMMHYECKUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOpE.

O6mue ¢usnyueckue CBOMCTBa MeTaioB. IIpumMeHeHue MeTamuioB B OBITY
u TexHuke. CIiiaBsl METaJIOB.

DJIEKTPOXUMHUUECKUN Psii HaNpspDKeHU MeTaioB. OOmue crnocoObl MOJy4YeHUs
61



METAJJIOB: THAPOMETAJUTYpPIrusi, TUPOMETAILUTYPTHs, dIeKTpoMeTaiyprus. [loHsTue
0 Koppo3uu MeTauioB. CriocoObl 3alIUThI OT KOPPO3UHU.

O6mass xapakrepuctuka MeTawioB [A-rpynmbsl Ileprogudeckoil  cuctembl
XUMHUYECKUX 3eMeHTOB. HaTpuil u xanuii: momydenue, Gu3NUecKue U XUMUUYECKHUE
CBONCTBA, IPUMEHEHHE NMPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oobmass  xapakrepuctuka MetauioB [IA-rpynmel  Ilepuonnyeckoit  cuctembl
XMUMUYECKUX AJIEMEHTOB. Maruuii u Kaibluil: MoxydyeHne, PU3NUECKe U XUMUUECKUE
CBOWCTBA, IPHMEHEHHE IPOCTBIX BEIIECTB W UX COECAUHEHMHA. JKECTKOCTH BOJBI
U CIIOCOOBI €€ yCTpaHEHUsI.

AmoMuHMI: TIONy4YeHHE, (U3UYECKUE U XMMUYECKHE CBOICTBA, MPUMEHEHHUE
OPOCTOrO0  BEIECTBA U €ro  coeluHeHuil. AMQoTepHbIe CBOICTBA OKCHJA
Y TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUSA.

OO0miass  xapakTepucThka  MeTauioB  nmobounbix  noAarpynn  (b-rpymm)
Ileproauyeckon CUCTEMBI XUMUYECKUX IIEMEHTOB.

OU3NYECKHE W XMMHYECKME CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUab
u runpokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u auxpomartsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Pu3n4ecKre U XMMUYECKUE CBOMCTBA MapraHiia U €ro COeIWHEHUN. BaxHenme
coenunenust  mapranua(ll), wmapranma(IV), wmapranma(VI) u mapranma(VIID).
IlepmaHranat xanus, €ro OKUCIUTEIbHbBIE CBOKCTBA.

duznyeckue M XUMHYECKHE CBOMCTBA JKene3a M ero coeauHeHu. OKCHOBL,
rugpokcuasl U conu keneza(ll) u xeneza(Ill). ITlomyueHue u npuMeHEHHE Kene3a
Y €ro CILIABOB.

du3nyecKne W XUMUYECKHME CBOUMCTBA Meau U e€ coenuHeHui. IlomydeHue
Y IPUMEHEHUE MEU U €€ COETUHEHHUI.

[uuk: nomydeHue, GU3NUECKUE U XUMUYECKUE CBOMCTBA. AM(DOTEpHbIE CBONCTBA
OKCHJa M TMAPOKCUAA IMHKA, TMIAPOKCOKOMIUIEKChI LMHKA. [IpuMmeHeHne nmHKa

U €ro COeIMHEHUH.
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DKCIEpUMEHTAIbHBIE METOJIBI U3YUEHUSI BEIIECTB U UX MPEBPAILLCHHI: U3YYEHUE
00pa3IoB HEMETAJUIOB; TopeHue cepbl, (ocdopa, xkeneza, MarHus B KUCIOPOJE;
U3YyYEHHE KOJUIEKUMH «MeTamibl | CIUIaBbD»;, B3aUMOJCHCTBUE  MIEJIOYHBIX
U IIEJIOYHO3EMENTBHBIX METaJIOB C BOJIOM (BO3MOXHO UCITOJIb30BaHUE
BHUJIEOMATEPHAIIOB); B3aUMOJCIHCTBHE IMHKA M JKeJie3a C pacTBOpaMu KHCIOT
Y 1IEJI0YEH; KAUYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJOPOJA
M KaTHOHBl ~ METaJUIOB; B3aUMOJIEUCTBHE THAPOKCHUIOB aJIOMUHUS W LIMHKA
C pacTBOpaMU KHCJIOT U IIEJOYEH; PEUICHUE 3KCIEPUMEHTANBHBIX 3a1ad [0 TeMaM
«Tanorens», «Cepa u e€ coenuHEHUs», «A30T U pochop M UX COECIUHEHUSN,
«MeTasibl MIaBHBIX TOATPYIID», «MeTasmibl MOOOYHBIX TOATPYIIID.

XuMHUSA U KU3Hb

Ponb xumuu B 00ecnie4eHu yCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA.

[loHsiTHE O HAYYHBIX METO/IaX NMO3HAHUS U METOA0JIOTMU HAYYHOI'O UCCIEAOBaHUS.

HayuHble npuHLIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHBIE
CHOCOOBI MOJIYYEHHUS! Ba)XXKHEHIIMX BEMIECTB (HAa MpUMEpE MPOM3BOJCTBA aMMHAKa,
CEepHOIl KHUCIIOTBI, MeTaHosa). [IpombllIeHHBIE CHOCOOBI MOJYYEHHS METauIOB
Y CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPY’KAIOIIEW Cpelbl M €ro IMOCJIEACTBUS.

I[IpoOnema t1iepepabOTKM OTXOJOB M IMOOOYHBIX IPOJVKTOB. PoOJb XUMHH

B 00CCIICYEHNH SHEPTeTUUISCKOM 0e30macHOCTH. [IpUHIINUIIBI «3eIEHONW XUMUM.

XuMus U 310pOBbe yenoBeka. JlekapcTBeHHble cpeactna. [IpaBuna ncnonb3oBanus
JIEKapCTBEHHBIX IpenapaToB. Pojib XUMuM B pa3BUTUU MEIULIUHBI.

XvMHSI TIMIU: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe J100aBku. Poib xumun
B 00€creueHrU MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepubie cpeactBa. beiroBas xummus. [IpaBuna
0€30I1acHOr0 MUCIOJIb30BaHUS IIPenapaToB OBITOBOM XMUMUM B TTOBCEIHEBHOM KU3HMU.

XUMHUSL B CTPOUTENILCTBE: BaXXKHEUIIIME CTPOUTENbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHUS B CEJILCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI00pEHUS.
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COBpGMGHHBIG KOHCTPYKIHMOHHBIC MATCpHAJIbl, KpaCKH, CTCKJIIO, KCpaMHKa.

Marepuaiisl U1 DIEKTPOHUKN. HaHOTEXHOJIOTUH.

PacuérHble 3a1a4n

Pacuérel: Maccel BemiecTtBa WM 00bEMa ra3oB [0 HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCe WM O0BEMY OJHOIO M3 yYaCTBYIOIIMX B PEAKLUU BEUIECTB; MACCHI
(0OBEMa, KOJTMYECTBA BEIIECTBA) MPOYKTOB PEAKIINH, €CIU OJHO U3 BEIIECTB UMEET
IpuMecH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLUHU, €CIIU OJHO U3
BEILIECTB JAHO B BUJE PacTBOpa C ONMPEAECIEHHON MacCOBOW JOJEH pacTBOPEHHOTO
BEILIECTBA; MACCOBOM J0JIM M MOJIIPHOW KOHIEHTpAllMd BEUIECTBA B PACTBOPE; TOJH
BBIXO0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MeknpeaMeTHbIE CBSA3H

Peanuzanus MeXNpeAMETHBIX CBS3€M NMpPU HM3yYEHUU OOIIEH U HEOPTaHMYECKOU
xumuu B 11 Kiacce ocyniecTBISIETCS YEPE3 UCIOIb30BAHUE KAK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHSATUWA, TaK W MOHATHI, TMPUHATBIX B OTHACIBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHbIE TOHATUS: SBJICHHE, HAy4YHBIM (akKT, TUIoTe3a,
TEOpHUsl, 3aKOH, aHaJIU3, CUHTE3, KiaccuuKanus, NEePUOJUYHOCTb, HAOIIOACHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IJIb, MOJICJINPOBAHUE.

®u3uka: MmaTepusi, MUKpPOMHUP, MAKPOMUDP, ATOM, SJIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JHEPreTUYECKUN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, MJICATBHBIN ra3, (pu3ndecKkue BETUYUHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorusi: knerka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MeTabOIU3M, MaKpoO-
1 MUKPODJIEMEHTBI, OCNKU, KUPBI, YTIIEBOJIbI, HYKJIECHHOBBIC KHUCJIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUM B IKOCHUCTEMAX.

I'eorpadusi: muHepanabl, TOpHbIE MOPOABI, TMOJIE3HBIE HCKOMAeMble, TOILUIKBO,

pECYpCHI.

TexHoJorusA: XMMHUYECKas IMPOMBIIIIJICHHOCTb, MCTAJUIYPrus, CTPOHUTCIILHBLIC
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MaTCpHUaJlbl, CEJIBbCKOXO3S1MCTBEHHOE IMIPOU3BOACTBO, IIHUIICBAA IIPOMBIIIIICHHOCTD,
@apMaHeBTHHECKaﬂ IIPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX IIPCIIApaTOB,
IMPOU3BOACTBO KOHCTPYKIOMUMOHHBIX MATCPHUAJIOB, J3JICKTPOHHAA IIPOMBIIIJICHHOCTD,

HAHOTCXHOJOI'NHU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWS»

10 KITACC «OPTAHUNYECKASA XUMMUSA»

Bba3zosslii yposens (1 yac)

Yray0aénnblii ypoBensb (1+24aca)

Komi-B0

qacCcoB

Pa3neu 1. Teopernueckne ocHOBBI opranndeckoid xumuu (3 1)\(9u)

Koi-Bo

4aCoB

34

Tema 1. [Ipeamer oprannveckoi XumMuu. Teopusi XUuMHUYECKOI0 CTPOEHUSI OPraHUYECKHUX

COeUHEHHU M

9y

[IpenmMer  opraHMyYecKOM  XUMHH: €€
BO3HMKHOBEHHE, pPa3BUTUE W 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEILIECTB U MAaTEPUAIIOB.

JleMoHCTpanuu: — O3HAKOMJICHUE C

oOpasllaMM  OpPraHWYECKHUX  BEHIECTB U
MarepuajaMi Ha UX OCHOBE; — OIIBITHI IO
MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (TUIaBiieHWe, OOYTJIMBaHUE W

rOpEHUeE).

QHGKTPOHHOC CTPOCHHUC aToOMa Yyrjicpoaa: OCHOBHOC

1 BO30Y)KJIEHHOE COCTOSIHHS. BaneHTHBIE BO3MOKXHOCTU




aToMa Yyrjcpola. XHUMHYECKasi CBSI3b B OpPraHUYICCKHUX

COEIMHEHHUSIX. Tunbr  ruOpuaM3aluu  aTOMHBIX
opburaneil yriepoza.

Mexanu3mbl  00pa3oBaHHMsl ~ KOBAJIEHTHOM  CBSI3U
(0OMeHHBI U JIOHOPHO-AKILIETITOPHBIN). Turbl

IMCPCKPBIBAHUA ATOMHBIX Op6HTaJ1€fI; O- U 7T~ CBA3H.

Teopus CTpo€HUS OPraHUYECKHUX COCIMHEHUM
A. M. bytnepoBa, €€ OCHOBHBIE IMOJIOXKECHHUSI.

dbopmybl

BelecTB. ['oMoiorus, usomepus. XuMuyeckast

CtpyKTypHBIE OPTaHUYECKUX

CBA3b B OPraHU4YCCKUX COCIUHCHUAX —

OJMHAPHBIC W KPATHBIC CBA3H. C- U T-CBA3H.

JlaGopaTopHBIil  OIBIT: MOJETUPOBAHUE

MOJICKYJI OPTaHUYCCKUX BCIICCTB.

Opunapnasi, naBOWHas u TpoilHast cBA3b. CrocoObl
pa3pblBa CBA3EH B MOJIEKYJIAX OPTAaHUYECKHUX BEIIECTB.
0 CBOOOJHOM HyKJeopuie

[TonsiTue panukae,

U dJeKTpodue.
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CtpykTypHble  (QOpMYJbl  pa3IMYHBIX  BHUJOB:
CKeJIeTHas.

Buner u3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHBIE ()(PEKTH B MOJEKYIaX OPTraHUYECKUX

COEIMHEHHUI (MHIYKTUBHBIA U ME30MEPHBIN 3(PPEKThI).

IIpencrasnenue 0 KJ1accuuKanuu
OpraHM4eckux  BemecTB.  HomeHkiarypa
OPTaHUYECKUX COCIMHEHUI

(cucremaTuyeckas) U TPUBUAJIbHBIE HA3BAHUS
BAKHENIIINX IIPEACTABUTEIIEN KJIACCOB

OpPraHN4CCKHUX BCIICCTB.

Ocobennoctu U KJaccudukanus OpraHUYECKUX
peakunii. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU

B OPraHUYECKOW XUMHH.

DKCIEpUMEHTAIbHbIE METOAbl U3YY€HUS BEIIECTB U HX
NpEeBpAIllCHU: KauyeCTBEHHOE OOHapyXeHUe yriepoja
Y BOJIOPOJIa B OPTAaHMYECKUX BEIIECTBaX. BbIuuciaeHus:

— ornpeereHue MOJIEKYJIIPHOMN dhopmyIibl

68




OPraHU4CCKOIo BCIICCTBA 110 MaCCOBBIM JOJISIM

3JICMCHTOB, BXOAAIIIUX B €0 COCTAaB.

Paznexn 2. YraeBomopoan (14)\(40)

24

Tema 2. IlpeaebHbie yriieBoA0POAbl — aJKaHbl, HMKJI0AJIKAHbBI

6u

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKUM pAaAa.

MertaH 1 3TaH — NPOCTEUIINE MTPEICTABUTEIIN

AJIKaHOB: (I)I/ISI/I‘-IGCKHG CBOMCTBA.

Homenkmnatypa u u3oMepusi akaHoB. DJIEKTPOHHOE

U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB,
3 .

Sp -rubpuau3aIus aTOMHBIX OpOWTaNel yriepoja,

o-cBa13b. KoHbOpPMEDBI.

Hemonctpauus: ®duznyeckue CBONCTBA aJKAHOB
(pactBopumocTh). I[lpaktuueckass pabora Ne 1.

[TonydyeHne MeTaHa U U3yYEHUE ETO CBOWCTB.

MeTtaH 1 3TaH — XUMHUYECKHE CBOMCTBA (PEaKIUU
3aMEILEHUS U TOPEHNs ), HAXOXKACHUE B IPUPOJIE,

IMOJY4YCHHEC U IIPUMCHCHUC.

XUMHUYECKHE CBOMCTBA aJIKAHOB: HW30MEpU3AIUH,
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ACTUIPUPOBAHNA, OUKJIN3alluu, IMUpOJIn3a,

KpCKHHIA. HDCI[CT&BJ'ICHI/IG 0 MCXAaHHU3MC DeaKI_[I/Iﬁ

pPaanuKaJIbHOI'O 3aMCIIICHMA.

[uknoankanel. O6mias Gopmyia, HOMEHKIATypa U
n3oMepus. OCOOCHHOCTH CTPOEHUS W XHUMHYECCKUX
CBOMCTB MaulbIX (IIMKJIONPONAH, IUKIOOyTaH) H
OOBIYHBIX

(IIMKJIOTICHTAH, IIUKJIOTEKCaH)

LAKJIOAJIKAHOB. Cnoco0b1 ITOJTYyYEHHUS 151

IMPUMCHCHHNC TUKIOAJIIKAHOB.

(6+1)u

Tema 3. HenpeaesibHblIe yriieBoI0pPoOabI:

AJIKCHbI, AJIKAAUCHDbI, aJIKUHDbI.

Tema 3. HenpeaeJsibHbIe yIi1eBOIOPOABI:
aJIKeHbI, aJIKaHeHbl, aJIKHHBI (13+2)y.
Tema 6. 'annorennpoun3BoaHbIE

YIJIeBOAOPOA0B (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI

psan. OTWIEH W  T[PONUJIEH —  MOpOCTeHIlne

MPEICTaBUTENN AJIKEHOB: (PU3NYECKHE CBOMCTRA.

2 =
AnkeHbl: SPTHOpUIM3ANKS aTOMHBIX OpOuTamneit

O- n T~ CBA3U.

yriepoza, CtpykTypHas wu
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reoMCTpHUICCKaA (HI/IC-TDaHC-) HN30MCpPHUL.

BeluncieHns: — HAaXO0XIAEHUE MOJIEKYJISIPHOU 1P
bopMysIbl OPraHMYECKOTO COEIUWHEHHUs [0 Macce
(00BEMY) TPOTYKTOB CTOpPaHUS.
OTWIEH W TPONWIEH — XWMHYECKHUE CBOMCTBA 1

(peakiuu TUAPUPOBAHUS, rajoreHUpPOBAHUS,

rujpaTaiuy, OKHCICHUS U  MOJUMEPU3aLNH),

nojyuyeHue u npumeHeHue. Ilpaktudeckas padborta

No 1. ITonyyeHue 3TUIEHA U U3yYEHHUE €ETO CBOWCTB.
XUMHUYECKHE CBOMCTBA AJKEHOB: 3aMEIICHUS B O- 1
TOJIOKEHUE TIPU JIBOMHOW CBA3W. l[IpencraBiieHue
0 MEXaHHU3MeE peakuuu AIEKTPOYHILHOTO
MPUCOCINHEHHUS.
Tema 6. I'anoreHNpoU3BOAHBIE YIJIEBOAOPOIOB 1

(1uac us 4. DJICKTPOHHOE CTpOCHHE
raJjioreHONPON3BOIHBIX YTJIEBOJIOPOJIOB.
JleMoHCTpanusi: du3nveCcKue CBOMCTBA

YTJIEBOJIOPOIOB (PaCTBOPUMOCTB)  YTJIEBOJIOPOJIOB.
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Beruucnenus:

ONPENEIICHUE MOJEKYIAPHON
(bOopMyIIBI OPTaHUYECKOTO BEIIECTBA MO MaCCOBBIM

JOJIAM 3JICMCHTOB, BXOIAIIINX B CI'O COCTAaB.

1P

JlaGopaTopHbiIii OIIBIT:— MOJICJTUPOBAHUE
MOJIEKYJT YTJICBOJOPOIOB M TajOTeHOTPOU3BOIHBIX
Brrarcnenust mo ypaBHEHHIO XUMHUYECKOW peaKIiuu
(Maccel, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIM TIPOJYyKTa peaKIMd I10 HM3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB

WM MIPOAYKTOB PEAKIIMH )

Tema 6. I'amoreHnpou3BOAHBIC YTIEBOAOPOIIOB (2
yac u3 4): Peakuuu 3aMelieHus TajJoreHa Ha
TUAPOKCOTPYIIY,

HUATPOTPYIIIY, IMAHOTPYIIILY,

AMHUHOTPYIIILY.

Tema 6. I'amoreHnpou3BOHBIE YIIIEBOAOPOIOB (3
yac u3 4): JlelicTBUe Ha TaJOT€HIPOU3BOIHBIC
BOJHOTO H IETTOYH.

CIIUPTOBOTO  pacTBOpaA

B3anmoneiictBre nurajoreHaJKaHOB ¢ MarHUEM U
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LIUHKOM.

Anxanuensl. byranuen-1,3 u metwnOyranueH-

1,3: ctpoenue.

AJIK&I[I/ICHI)I: HN30JIMPOBAHHBIC, KYMVYJINPOBAHHBLIC.

Ocobennoctu JIEKTPOHHOI'O CTPOEHHUSA
Y XUMUYECKUX CBOMCTB COINPSIKEHHBIX JUEHOB,

1,2- u 1,4npucoenuHeHue.

Crioco0mb1 MMOJIYUYCHUA U IIPUMCHCHHUC AJIKAITUCHOB.

AHK&IIPICHBI: Ba)KHEHIIIME XMMHYECKHUE CBOMCTBA

(peakuus NOJINMEPHU3ALIIH). [lonyuenune
CUHTETHYECKOTO KayuyyKa U PE3HHBI.
JlaGopaTopHBIii ~ OMBIT: —  O3HAKOMJICHHE C

oOpa3laMi MjIacTMacc, Kay4yKoB U PE3UHBI.

Tema 6. ['amoreHnpou3BoAHbIE YriIeBOAOPOaOB (4
yac u3 4): IloHsTHe O MeETAIIIOOPTraHUYECKUX
COCIMHEHUSX. Hcnonbp3oBanue
TaJIOTCHIPOU3BOJIHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTEC3C.
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Breraucnenusi: OIIpCACICHUC NOJIN BbIXOA4 ITPOAYKTA

pe€aKkunn 0T TCOPECTUICCKU BO3ZMOKHOIO.

1P

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, 1
TOMOJIOTUYECKHI psifl. AUETWIEH — MNPOCTEHIINMA
MPEICTABUTENbL  AJKUHOB:  COCTaB, CTPOEHUE,
dbu3nUecKue CBOICTRA.
DIJIEKTPOHHOE Y MPOCTPAHCTBEHHOE  CTPOCHUE 1
MOJIEKYJ aJIKUHOB, SP-THOpUIU3AlMS aTOMHBIX
opOuTaneid yriaepoma. XHUMHYECKHE CBOMCTBA:
JTMMEpU3aLUU Y TPUMEPHU3ALIUH, OKHCJICHUS.
Kucmaorasie CBOICTBAa AJIKMHOB, HMEIOIINX
KOHIIEBYKD  TPOHMHYI  CBsI3b.  KauecTBEHHBIC
peaKuMu: Ha TPOWHYK CBSI3b, B3aAUMOJCHUCTBUE
aleTUJICHa C aMMUAyHbIM  pacTBOPOM  OKCHJIA
cepeopa(l).
[TpakTuyeckas padorta Ne 3. [lomydyeHue anerusiieHa 1
Y U3y4YEHHE €r0 CBOUCTB.
AuLeTuNieH: XUMHUYECKHE CBOMCTBa (peakuuu 1
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r'maApupoBaHuid, TaJIOTCHUPOBAHUA, T'HApPATAllUU,

TOpPEHUs), IOJyYeHHE U IPUMEHEHUE.

(2+1)u Tema 4. ApoMaTHYecKHe yriieBoOAOPOIAbI (8+1)u
1 | Apensl. benzoi: cocraB, ctpoenue, puznueckue u 1
XUMHUYECKHE CBOMCTBA (PEAKITNY TAIOTCHUPOBAHMUS
Y HUTPOBAHMSI ), TTOJTyYCHHE U IPUMEHEHUE.
[IpaBuio apOMaTUYHOCTH, IPUMEPHI 1
apoMaTUYecKuX  coeauHeHud.  JlabopatopHsbii
onbIT: MojenupoBaHUE MOJIEKYJ apOMaTUYECKHUX
yraeBonopoaoB. llpeacraBieHne o MexaHU3MeE
peakiui MIeKTPODUIHLHOTO 3aMEIICHHUS.
BrruncneHus: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIbI OPraHUIECKOTO BEIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB HJIM CIIOCOOOB MOTYyYSHUSI.
1P | Tomyon:  cocrtaB, cTtpoeHHe, (HU3HUYECKUE U 1

XHUMHUYECKHE CBOMCTBA (pEaKIMU TraJOre€HUPOBAHUS

u HI/ITDOBaHI/IH) ., HOJYYCHHMC MW TIpUMMCHCHUC.

TOKCHUYHOCTH apEHOB.
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[IpencraBienue 00 OPUEHTHPYIOUIEM JEHCTBUU
3aMecTUTENE B OEH30JIBHOM KOJIBLIE HAa IMpUMEpPE
ANKUIBHBIX

paJMKaoB, KapOOKCHIIBHOM,

TMAPOKCWIBHOW, aMWHO- W HUTPOTPYIIIBI, ATOMOB

rajoreHoB.
XUMHYECKUE CBOWCTBA OeHzona U €10
TOMOJIOTOB: OKHCJICHHE TOMOJIOrOB O€H301a.
['eHeTnyeckas CBSI3b YrieBOJAOPOJIOB,
MPUHAJICKAIINX K PA3JIUYHBIM KJlaccam
CnocoOb1 MOJIy4eHUS apOMaTUYECKHUX
YTJIEBOJIOPOJIOB. OcobenHnocTu XUMHUYECKUX
cBOMCTB ctupoJia. [lonmmmepusanus ctupona.
Bpiuncnenus: — yCTaHOBJICHME CTPYKTYPHOU

(GhopMyJIBI OPTaHMYECKOTO BEIIECTBA HA OCHOBE €T0

XUMHUYECKHX CBOMCTB HJIM CIIOCOOOB IMOJIYUCHHA.

24

Tema 5. IIpupoaHbie HCTOYHMKH YIJIEBOAOPO/0B M UX MepepadoTka

(4+2)u

[Tpupousie HMCTOYHUKHU YTJIEBOJOPOJIOB.

[Ipuponueiii Ta3 W TOMYTHbIE HE(TSIHBIE Ta3bl.
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Hedts wu e€  mnpoucxoxaenue. CrnocoObl

nepepaboTKi  HEPTHU:  TMEpPEroHKa,  KPEeKUHT

(TepMUYECKHM, KATATUTUYECKU ), TUPOIIU3.

['eHeTnueckas CBSI3b MEK]y Pa3IMYHBIMU KJIaCCaMHU 1
YTJIEBOJIOPOJIOB.
['eHeTHUecKas CBSI3b MEXKY PA3JIMYHBIMU KJIACCAMHU 1P
YTJIEBOJIOPOJIOB.
[TponykTel epepabOTKu HEPTH, UX NPUMEHEHHUE B 1
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yromnb u
OPOAYKTHl €ro mnepepadoTku. JleMoHcTpamus: —
koJutekuu «HedTb» u «YTosby.
Bpruncnenus: — omnpeneseHue  MOJIEKYJISIPHOU 1

(bopMYyIIBI KHCIOPOAOCOAEPKAIIETO OPTaHUIECKOTO

BCIIECTBA [0 MAaCCOBBIM  JOJSM  DJICMCHTOB,
BXOJSIIUX BEro cocraB, mo wmacce (00BEMY)
MPOJIYKTOB CTOpaHUs; 1O KOJUYECTBY BEIIECTBA
peaKknuu  u/uiam

(macce, 00BEMY) TPOIYKTOB

HCXOAHBIX BCIICCTB.
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VYpok 0000111eHNs MaTepraia TEMBI. 1P
Paznen 3. Kuciaopoaconep:kamnue opranndeckue coequnerust (12 4)\(36u)

RY | Tema 6. Ciimptbl. PeHoJI Tema 7. Cinptbl. ®eHoJI 9y
[IpenenpHblE OAHOATOMHBIE COUPTHL. MeTaHONI U 1
ATAHOJ: CTpOEHUE, (PU3UYECKUE U XUMHUYECKUE
CBOMCTBa (peakiuu C aKTUBHBIMH METaJlJIaMH,
raJIOreHOBOJIOPOJaMH, TOPEHHE), MPUMEHEHUE.

BopoponHele  CBA3M  MEXIYy ~— MOJIEKyJIaMH

cnupToB. /[lelicTBME MeTaHOJIa M 3TaHOJa Ha

opraHu3M uejoBeka. JIabopaTopHbIE OMBITHI: —

FOPEHUE  CIHUPTOB; OKHCIIEHHE DJTaHOJIA

okcusiom meau(Il).
[IpenenpHplE  OOHOATOMHBIE  CIIUPTBHL:  HU30MEPUS, 1
kinaccudukaimsa. Ouznyueckre CBOWCTBA aJIKaHOJIOB.
JleMoHCTpauusi: pacTBOPUMOCTH CIIMPTOB B BOJE.
CnocoObl MOJlydeHUs: W MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA QJIKAHOJOB: JETUJpaTallnH, 1
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OKHUCJICHHA, BSaHMOHCﬁCTBﬂe C OPTraHN4YCCKHUMU

N HCOPTraHNYCCKHUMU KHCJIOTAMMU. HDeI[CTaBJ'IeHI/IC 0

MEXaHM3ME peaKIHi HVKHeOd)I/IJ'ILHOFO 3aMCIICHU .

Jemonctpanmu: 1. B3ammopneilictBue — 3TaHOIIA

c HatpueM. 2. OKHCIIEHHE OTWUJIOBOTO  CHUPTA

AUXPpOMATOM  KaJluAd (BO3MO}KHO HUCIIOJIB30BAaHHC

BHJICOMATEPHUATIOB).

MHoroaroMHbIE€ CIINPTHI. OTUIICHTTIMKOIL |

IIMOCpUH: CTPOCHHUC, (1)PI3H‘-I€CKI/IC N XUMHYCCKHUC

CBOMCTBAa (B3aMMOJICCTBHE CO IIEIOYHBIMU

MCTaJllIaMH, Ka4dCCTBCHHAsA pCaKkuuAa Ha

MHOTOAaTOMHBIE CIUPTHI). JleiicTBE HA OpraHu3M
YEJIOBEKa.

[Ipumenenune rIMLeprHa 51

OTHUJICHITINKOJIA.

JlaGopaTOpHBIE  OTIBITHI:
B3aMMOJICCTBUEC TJIMIICPUHA C THIPOKCHUIOM

menu(II).

MuoroaroMHbIE CIIUPTHI: B3aUMOJENCTBUE

C OpraHN4€CKHMH 1 HCOPraHNYCCKHUMH KUCIIOTaMU.
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[Ipocthie  3dupsl, HOMEHKJIATypa U U30MEpHS.

OcobeHHOoCTH (PM3UYECKUX U XUMUYECKUX CBOMCTB.

®deHon: CTpOEHHUE MOJIEKYNbI, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA. TOKCHMUYHOCTH (eHOoIa.
[Ipumenenue ¢penona. Beraucnenus
— [0 YPaBHEHHUIO XUMUYECKOM peakuu (Macchl,
00BEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WIH
IIPOYKTa PEAKLIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX

BEILECTB WJIU NPOAYKTOB PEAKIIUH).

deHos: B3aUMHOE  BIUSHUE  THUAPOKCOTPYIIIBI
u 0eH30i1bHOTO ~ sifipa.  OCOOEHHOCTH  XUMHUYECKUX
cBolcTB (peHona. KauecTBeHHble peakiuu Ha (GEHOI.

denondopmanbaeruaHas cMoJIa.

[IpakTnueckas pabora Ne 4. Pemenne
HKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «ChupThl

1 (hEHOJTBDY.

Tu

Tema 7. Anbaeruabl. KapOoHOBBIE KMCJIOTHI.

Tema 8. Anbaeruani. KapooHOBBIE KMCJI0TBI.

214
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Cioxubie 3GupbI

Caoxuabie 3¢upsbl. JKupbl

AJberuapl " KETOHHEL. dopmanberu,

allCTAJIbACTHU . CTPOCHHUC, (1)I/ISI/I‘I€CKI/IC )41

XUMMYECKHE CBOMCTBA (peaKHI/IH OKHUCJICHUA H

BOCCTAHOBJICHUSI, = KAUECTBEHHbIC  PEaKIUN).
JlabopaTopHBIE OIBITHI:
—  OKHCJICHHE  allbJICTUJI0OB  aMMHAYHbIM

pactBopoM okcuaa cepedpa(l) u rumpoxcumgom

meau(1l).
DNEeKTPOHHOE CTPOEHUE KAapOOHWJIBHOW TPYIIIHI.
['oMonoruueckue  psiabl  alnbAETUAOB U KETOHOB:
U30MEpHUS.
[Ipencrapienue 0 MEXaHU3Me peakuun

HVKJIeOd)I/IJ'II)HOFO IMPHUCOCAMHCHUN aJIbACTHI0B.

dopMmanbaerul, areTaibIeTu: TOJyuYeHUe U
IPUMEHEHUE.
(buznueckue u

AIIETOH: CTPOEHUE,

XUMHWYECKHE CBOMCTBA (peakIMu OKHUCIEHUS U
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BOCCT&HOBJ’IGHI/IH), INOJYIYCHHMC M IPUMCHCHUC.

Breraucnenus: OTlpe/eNiecHue  MOJEKYJISIpHOU
(GbopMyIIbI OpraHMYECKOTO BEIIECTBA TIO0 MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTaB; MO Macce
(00OBéMy) TPOAYKTOB CrOpaHHs; IO KOJIUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/ UITU
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOM
GbopMyJIbl OPraHMYECKOro BEIECTBA HA OCHOBE €ro

XUMHUYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYy4YCHUA.

VYpok 0000111eH1s MaTeprasa TEMBI.

OAHOOCHOBHBIE  TIpe/ENbHbIE  KapOOHOBBIC

KHCJIOTBI. MypaBbuHasi M YKCYCHasl KHUCJOTBIL:
CTpoeHue, (PU3NYEeCKre U XMMHYECKHE CBOMCTBA
(cBoiicTBa, OOmMe I KjJacca  KHUCIIOT).
[Ipaktuueckast padora Ne 2. CpoiicTBa pacTBopa

YKCYCHOM KHUCJIOTHI.

OcoOeHHOCTH CTPOEHMSI MOJIEKYJ KapOOHOBBIX

kucinor. M3omepus u HOoMeHKkiatypa. Bonopoansie
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CBA3U MCIKAY MOJICKYJIaMHA Kap6OHOBI)IX KHCJIOT.

OAHOOCHOBHBIE peesIbHbIe KapOOHOBBIE
KHACJIOTBI:  PEaKIHUH C y4acTHEM YIJIEBOJOPOTHOIO

paaukKala.

MypaBbprHass M YKCyCHas KHCIJIOTBI:  pPEaKLHUs

TepUPUKaLNU, TOTYyICHUE U PUMEHEHUE.

Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
MHmuoroo6pazue KapOOHOBBIX KHCJIOT.
[IpencraButenu  BbICHIMX ~ KapOOHOBBIX  KHUCIIOT:

NaJIBMUTHHOBAA, JUHOJICBAA, JMHOJCHOBAA KUCIOTHI.

OcobeHHocTn CBOICTB HENpeIeNIbHbIX
U apOMAaTUYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCJIOT.

CTeapI/IHOBaH U OJICMHOBAasA  KHCJIOThI KakK
NpcaACTaBUTCIIM BBICIIUX Kap6OHOBLIX KHCJIOT.
Mpb1a Kak COJIM BBICIINX Kap6OHOBBIX KHCIJIOT,

UX MOIOIIEE TENUCTBHE.

[lonsiTue O CMHTCTHYCCKHUX MOIKOIMHMX CPpCACTBaAX
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CMO).

IlonstTue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)1/1an, AHTHAPpHUAAX, TAJIOT'CHAHTIMAPHUAAX,

aMMiaX, HUTpHJIaXx.

Cnoxuple  3QuUpBl  KaKk  MPOW3BOIHBIC
KapOOHOBBIX  KHUCJIOT. ['MAPOIU3  CIOMXKHBIX
7(upoB.

Cnoxuble >¢upbl. ['oMonoruueckuit psa, ooOIas

dbopmyra, U30MepHsl © HOMEHKJIATypa.

[IpakTrueckas pabora No 5. Pemenue

AKCIIEPUMEHTANBHBIX 3adady 1o TeMe «KapOoHOBbIE

KUCIIOTHL. CII0KHBIE (DUPBI.

Kupsl. I'maponus xupos. IIpumenenne xupos.
buonornueckas ponp XupoB. BeluncieHus: —
[0 YPaBHEHHIO XMMHMYECKOW peakIuu (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MU3BECTHBIM  Macce,

MPOIYKTa pEaKIuu TI0

00bEMyY, KOJUYECTBY OJHOTO U3 MCXOJIHBIX
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BEILECTB WUJIU MPOAYKTOB PEAKIIUH).

Kupsl: ctpoenue, pusndeckre cBONCTBA.
Oco0eHHOCTH CBOMCTB JKUPOB, COAEPXKAIIUX OCTATKH

HCIIPCACIIBHBIX JKUPHBIX KHUCJIOT. >KI/IpI>I B ITpHUpOAC.

KonrponsHast  paborta:  «Kucnopomaconepxkarime

OpPraHUYCCKHUC COCIAUHCHUS).

2y

Tema 8. YrieBoabl

Tema 9. YrieBoabl

6 a

VTrieBoasr: COCTaB, KJ1accupuKaIus

YIJICBOAOB (MOHO-, Ju- M HOJII/IcaXElpHI[LI).

['mroko3a — MIPOCTEN NI MOHOCaxXapHmu:
OCOOEHHOCTH CTPOEHUSI MOJEKYJIbI, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aUMOJAECHCTBHE C
rugapokcuoMm Menu(Il), okucienne aMmmMuadyHbIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIeHME,
OpO’KeHHUE TIIIOKO3bl), HaXOXKJIEHUE B MPHUPOJE,
npuMeHeHue, ouosornueckas poisib. dorocunres.

@pyKTO3a KaK U30MEP TITHOKO3bI.

OnrTuyeckas N30MEPUS. KonpyaTo-nienuas
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TayToMCpHid Ha IHIPUMCPC  MOJICKYJbI  TVIFOKO3bI,

IIPOCKIINH XGVODC&, G,B'aHOMGDBI I'TFOKO3BbI.

MOHOC&X&pI/I,ZII)I: TaJ1aKTO34, DH6033, JAC30K-

CI/IDI/I6033. ®du3nyecKkue CBOMCTBA H HaXO0XICHHUC

B nipupoje. JlabopartopHselii omnbIT: B3anmopeiictBue

pacTBopa r0Ko3bl ¢ Tuapokcuom meau(ll).

Caxap03a — HpCACTABUTC/Ib AHUCAXAPHUAOB,
THUAPOJIN3, HaXOXICHHUC B IIpUupoac )41
IIPUMCHCHHC. KanMaJ'I n OCII0J03a KakK

npupoAHbie noaumepbl. CTpoeHue Kpaxmaia u

HeJutroiIo3el. dusuueckue W XUMHUYECKHE
CBOMCTBAa Kpaxmaja (THAPOJK3, KadyeCTBEHHAas
peakius ¢ uojaoMm). JlaGopaTopHbIN ONBIT: —

BBaHMO,Z[efICTBHe Kpaxmalia ¢ HOJO0M.

JIHcaxapI/mLI: MaJIbTO3a )41 JJAKTO34a.

BoccranaBiuBaromme —u HEBOCCTAHABINBAIOIINC
nucaxapuanl. Ilomucaxapuael: riaumkoreH. CTpoeHue

MaKpOMOJICKYJ I''TMKOI'CHA.

86




XUMHAYECKHE CBOWCTBA IICJUTIOJNO3BI: THIPOJIU3,
nonydeHue d3¢upoB  1emwnonosbl.  [lonstue 00
UCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIH

IENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckue coequHeHus (3 1)\(9u)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTHI. bejiku

Tema 10. AMUHBI. AMUHOKHCJIO0TBI. beiakn

9y

AmuHbl. MeTHJIaMUH U aHWJIWH: COCTAaB,

CTPOCHUC, d)HSI/I‘IGCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(ropenue, B3aUMOIEUCTBUE C BOJIOU U

KHMCJIOTaMH !

Knaccuduxanus AMHWHOB: anupaTuIecKue
¥ apOMaTUYECKHUC, TIEPBUYHBIC, BTOPHUYHBIE
1 TPETUYHBIC. AMUHEL: HU30MEpHS. Crioco0b1

MOJIYYCHUA U IMPUMCHCHUC aJ'H/I(i)aTI/I‘-ICCKI/IX AMHHOB.

[TosryueHnune aHwIMHA U3 HUTPOOEH301a.

B3aumHoe BiusiHHE rpynir aTroMOB B MOJICKYIJIC

AaHUWJIMHA. OcobeHnocT XUMHUYCCKHUX CBOMCTB
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aHuinuHa. KauecTBeHHEBIE pC€akKOUu Ha  aHWUJIHMH.

AMUHBL: ANKUJIMPOBAHUE, B3aMMO/JICHCTBUE

IICPBUYHBIX AaMHHOB C azotucroit kucnoroit. Comu

AJTKWIAMMOHHSL.
AMUHOKHUCIIOTHI Kak amdoTtepHbie
opranuyeckue coeauHenus. duznueckue u
XUMHUYECKUE  CBOWCTBA  aMUHOKHUCIOT  (Ha
npuMepe TauiuHa). buonorudeckoe 3HaueHUE
aMUHOKUCIOT. [lenTuasl.
Howmenknarypa Y U30MEpPHSL. OtnenbHbIE
MPEJICTABUTENHN O-aMHUHOKHMCIIOT: TJIMUIWH, QJIAHUH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHH, INIYTaMHWHOBAA KHUCJIOTA, JIM3HH,

OUCTCHH. Onruueckas H30MCpHUA aMHUHOKHCIIOT. D-

U L-aMUHOKHUCIIOTEL.

Peakuus moivkoHAeHCAIIMU, 00pa30BaHKE MENTUIHON

cBs3u. JleMoncTpanus: PactBopeHue O€KOB B BOJIE.

benkn xak nOpupoOIHBIE BBICOKOMOJIEKYJISIPHBIC

coenuHenusa.  llepBuuHas,  BTOpMYHaAsA W
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TpeTUYHAsl CTpPyKTypa OenkoB. XUMHUYECKUE

CBOWCTBAa OENKOB: THMJIPOJNM3, JI€HATypauus,

Ka4CCTBCHHBIC pPCaKkuInu Ha OCJIKH.

JleMoHCTpauuu: — JeHaTypauus OENKOB Ipu

Harp€BaHNM, — LBCTHBIC PCAKITHUN OEJIKOB.

ITonsarue 06 A30TCOACPKAINX I'CTCPOLNKIINYCCKNX

COCTMHEHUSIX. [MnpUMUITHOBBIE U IYPUHOBBIE
ocHOBaHUs.  HyKJIeMHOBBIE  KHMCIOTBl:  COCTaB,
CTPOEHME U OMOJOTHYECcKast POJIb.

[IpakTrueckas pabora No 6. Pemenue
HKCIIEPUMEHTATbHBIX 3aj1ay o TeMe

«A30Tconep>1<aume OpPraHu4CCKHUC COCANHCHUS .

Pa3nest. 5. BoicokomouiekyJsipabie coequHeHus (24)\(64)

Tema 10. Ilinactmacesl. Kayuyku. Bonokna

Tema 11. BbicOkOMOJIEKYJISIPHBIE COCANHEHUSA

OcHOBHBIC IIOHATHUA XUMHU

BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ . MOHOMCD,
IMOJINMCDP, CTCIICHDb

CTPYKTYPHOE  3BEHO,

MNOoJIMMCEpHU3allii, CPCAHAA MOJICKYJIsIpHasa Macca.
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OcHOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI —

IIOJINMEPU3ALS U MOJTUKOHCH AL
IIpeacraBnenue 0 CTEPEOPErYJIIPHOCTH
U HaJAMOJIEKYISPHOU CTPYKTYpE OJINMEPOB,
3aBUCUMOCTb __ CBOMCTB  TOJMMEPOB  OT  HX
MOJIEKYJIIPHOTO ¥ HAIMOJIEKYJISIPHOTO CTPOCHHS.
JemoHcTpauus oOpa3uoB pe3uHbl. Buaeodparment
«BynkaHuzanus pe3suHbD».
[Ipaktruueckass pabora Ne 7. PeluieHue skcrnepruMeH-
TaJbHBIX  3agad 1o  tTeMe  «Pacmno3HaBaHue
OPTaHUYECKUX COCITUHCHUI.

[InacTmacchl  (HOJUATUIEH,  MOJUNPONUIEH,

MOJIMBUHWIXJIOPUJL, TTOJUCTHPOJI). HaTypanbHbIN

A CHUHTETHYECKHE Kayuykd (OyTaJaueHOBBIN,

XJOPOMNPEHOBBIA Y W30OPEHOBBIN). BoJiokHa:

HATYpaJILHLIE (XJIOTIOK, HIEPCTD, mEJK),

HCKYCCTBCHHBIC (aueTaTHoe BOJOKHO, BI/ICKO33.),
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CHUHTCTHYCCKHUC (KaHDOH )41 J'IaBCElH) .

JleMOHCTpamys: — O3HaKOMJIEHHE ¢ oOpas3iaMu
OPUPOAHBIX M HUCKYCCTBEHHBIX  BOJIOKOH,

IJ1aCTMAcCC, Kay4yKOB.

[lnactMaccel:  MOJUMETHJIMETAKpWIIAT,  IOJH-
KapOoHaThl, TNOJMUATWICHTepedTanaT. Y TUIu3aius
U niepepadoTKa IIACTHKA. DJaCTOMEPhI: CUIMKOHBDI.

[loauMepbl CHEUMAILHOIO Ha3HAYCHUS (Ted)JIOH,

KCBJIAp, QJICKTPOIIPOBOIAIIIIC IIOJIMMCPHBI,

OuopasiaraeMble IOJUMEDHI).

IIpakTHueckas pabora No 8. Pemenune
AKCIEPUMEHTANIbHBIX 33/1au 1o Teme «Pacrno3HaBaHue

IjJacTMacc U BOJIOKOH»

Pa3nen 6*. Utorosoe nosropenue (14)\(54)

1P

HTorosasi KOHTpOJILHAsA padoTra 3a kypc 10

RJ1acca

1P

IToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

pa3siIMIHBIMHA KJIaCCaMH OPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2P
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[ToBTOpenune. Beruucnenus: — oTpesiesieHue
MOJICKYJIAPHON (OPMYJIBI OPTaHMYECKOTO BEIIECTBA
10 MAacCOBBIM JIOJSIM JJIEMEHTOB, BXOJSIINX B €ro
cocTaB; o Macce (00BEMY) MPOAYKTOB CrOpaHus; 1O
KOJIMYECTBY BeliecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKIMK U/UIN UCXOJHBIX BEIIECTB; — yCTAHOBIICHUE
CTPYKTYPHOU (HDOPMYJIBI OPTaHUYECKOTO BEIIECTBA HA
OCHOBE €ro XHWMHUYECKHX CBOWCTB WJM CIOCOOOB

IMOJIYUCHHUA.

2P

1 u B Hexe10, BCero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMH

3 4 B Heae10, Becero 105 4,

u3 Hux 10 ¥ — pe3epBHOe Bpems

TEMATUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUS»

11 KITIACC «OBIIIASAA U HEOPTAHUYECKASA XUMUS»

Bba3osblii yposens (1 1ac)

Yrayoaéuunblii ypoBenb (1+24aca)

Kon-Bo

qacoB

Pa3nen 1. Teopernueckue ocHOBBI xumuu (124\36 1)

Kon-Bo

qacoB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckunii 3aKoH u (8+1)u
Ilepuoanueckasi cucrema xumnueckux iemenToB JI. U. MenaeneeBa
1| Xumuueckuit »3yemMeHT. AToM. Snpo aroma, 1
U30TOTIBI.
KopnyckynsspHO-BOJITHOBOW AYaJIM3M, JABOWCTBEHHAS 1
npuposa  snekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCJIA.
Pacrnipenenenne 3JIEKTPOHOB o ATOMHBIM 1
opOuTANSIM; OPUHIIMI MUHUMYyMa YHEPTUU, MPUHIUI
ITaynu, npaBuiio XyHna.
1 | DnexkTpoHHas o0oouka. DHeprTuuecKue 1
YpOBHHU, TTOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-,
d-smementbl.  OCOOCHHOCTH  pacIpeeIeHus
AJIEKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX  YETBIPEX TMEPUOAOB.  DIEKTPOHHAS
KOH(UTypalys aTOMOB.
DONEeKTpOHHbIE KOH(MUIypallMK aTOMOB 3JEMEHTOB 1

MEPBOr0 —  YE€TBEPTOTO  IMEPUOJOB B OCHOBHOM
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n B036Y)I(I[éHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTypa HOHOB.

ITonsarue 06 OHCPIruu MOHMU3alnn, SHCPIruM CpoaACTBA

K 9JICKTPOHY . 9JI€KTpOOTpI/IHaTCJILHOCTB.

Ileppogmueckut 3axkoH u  Ilepmogmueckas
cucremMa Xxumuyeckux smemeHtoB . .
MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
[lepuonnueckoi CUCTEMBI XUMHAYECKUX
anemeHToB [[. WM. MenaeneeBa ¢ COBpEMEHHOU
TEOpUEN CTPOEHUSI aTOMOB 3aKOHOMEPHOCTH
U3MEHEHUSI CBOWCTB XHUMHYECKUX DJIEMEHTOB
¥ 00pa3yeMbIX HUMH TPOCTBIX U  CIIOXHBIX
BEILIECTB MO TpyIlIaM M MepuoAam. 3HayeHue
nepuoandeckoro 3akoHa /. 1. Menneneena.
JemoHcTpanus
Buaer  Tabmun  «llepuoaudeckas — cucrtema

xuMudeckux raemenToB 1. 1. MenaeneeBa»

O000111eH1E U CUCTEMATHU3AIIUA 10 TEME.
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PaGota ¢ Tecramu B popmate EI'D

YPOK KOHTpOJISl 3HAHUM Matepuaia TEMbI 1P
Pabota ¢ recramu B popmate EI'D
44 Tema 2. Ctpoenue BemecTsa. MHOrooopasue BeuecTs 104
Crpoenue BemiecTBa. XUMUYECKast CBs3b. Buubl 1
XUMHUYECKOHN CBSI3U (KOBaJEHTHAas HEMOJsIpHAas U
MOJIsIpHas, WOHHAs, METaJUIMYECKast).
MexaHu3Mbl o0pa3oBaHUs KOBaJICHTHOM
XUMUYECKON CBA3M (OOMEHHBI U JOHOPHO-
AKIENTOPHBIN ). Bonoponnas CBS3b.
BaneHntHOCTS.
DHeprus U JUIMHA CBSA3U. [TonspHOCTB, 1
HalpaBJIE€HHOCTh M HACBIIAEMOCTh KOBAJEHTHOMN
cesasu. Kpartwele cBsa3u. Bopopoanas — CBA3b.
MexMOoNeKyYIISIpHbIE B3aUMOIECHCTBUS
BajleHTHOCTP Y BQJIGHTHBIE BO3MOYKHOCTH aTOMOB. 1

I'ubpuauszams ATOMHBIX opOUTAaJIEN. CBs3b

AJIEKTPOHHOM MOJIEKYJI C UX

CTPYKTYpPBbI
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r€OMETPUYECKUM CTpOEHUEM (Ha npumepe
COEIMHEHHI 3JIEMEHTOB BTOPOIO MEPUO/IA).

DIIEKTPOOTPULATENBHOCTh. CTEIEHb OKUCIICHUS.

WNonpl: kaTMoHBl W  aHWOHBL.  BemiecTBa

MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.

3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI

KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JlemoHcTpanus

Mogenu KpuCcTalIn4eCKNX pemEToK
HpCI[CTaBJ'ICHI/I}I O KOMIIJIEKCHBIX COCAUHCHUAX.
Cocras KOMILIEKCHOT'O MOHA! KOMILIEKCO-

O6p330BaT€J'H:, JIUTaHABI. KOODI[I/IHaI_[I/IOHHOC qHncCiao.

Homenknarypa KOMIIJIEKCHBIX COEJIMHEHUMN.

3HayeHne KOMIUIEKCHBIX coennHenui. llousarue

0 KOOPJIMHAITMOHHON XUMHH.

[TonsAaTne o pucnepcHuIXx cucreMax. ICTUHHBIE U

KOJUIOWJIHbIE ~ pacTBOpbl.  MaccoBas  1oJd

BEIIIECTBA B PACTBOPE.
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CriocoObl BBIPAKCHHA KOHLCHTPAIIMHU PAaCTBOPOB:

MaccoBas JOJIS BEIIECTBA B PacTBOpE, MOJISIpHAs

KOHIICHTpAITHSI.
Hacpimennsie Y HCHACHIIIICHHBIC pPacTBOPBHI, 1
pactBopuMOCTh. Kpuctamioruaparsl.
Boruncienus
C UCTIOIb30BAaHUEM  TOHSATHH  «MaccoBas  JOJs
pacTBOPEHHOTO BEII[ECTBAY, «MOJISIpHAs
KOHIICHTpAIUs»
1 | Knaccudukanuss HEOpraHMYECKUX COEIUHEHUH. 1
Homenknatypa ~ HeEOpraHM4YeCKMX  BEIIECTB.
['eneTnueckasi CBsI3b HEOPTAHMUYECKHUX BEIECTB,
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM
(5+1)u Tema 3. XumMuveckue peakmnu (17 +1)u
Borunciaenus 1P

— Macchl BellecTBa WIM 00BEMA TasoB 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU

00BEMY OJTHOTO U3 YYACTBYIOIIHUX B PEAKIIMU BEILIECTB;
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— MaccoBOM JOJM U MOJSIPHOM KOHIIEHTpAIUH

BEIIECTBA B PACTBOPE

Boruncienus
— Macchl (00bEMa, KOJTUYEeCTBa BEIECTBA) MPOIYyKTa
peaknuu, €CIW OJHO U3 BEIIECTB JaHO B BHIC
pacTBopa  C ONPEACIEHHOM  MACCOBOM  JIOJIEH

paCTBopéHHOFO BCIICCTBA

XumMuyeckas peaxkLus. Knaccuduxanus
XMMHUYECKUX PEAKUMHM B HEOPraHUYECKOM W
OpPraHUYeCKON XUMUU. 3aKOH COXPAHEHMS MacChl
BEILIECTB; 3aKOH COXPAHEHHsS W IMPEBPAILLCHUS

OHCPIuU IIpu XUMHUYCCKHUX PCAKIHAX.

TeroBble  3p(dEeKT  XUMUYECKUX  pEaKIu.

TepmoxumMudeckre ypaBHEHUSI.

Boiuunciaenus

— TermIoBoro g dekra peakuu
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CKOpOCTB pCaKnnu, e€ 3aBUCHUMOCTD oT

pasnuyHbIX ¢dakTopoB. OOpaTUMBbIE pEAKIIHH.
Xumudeckoe paBHOBecre. DaKkTOphI, BIUSIONINC
HA  COCTOSHHE  XHMHUYECKOTO  PaBHOBECHS.
[Tpyranmn Jle Hlarense.

IIpakTnueckas padora
Ne 1.

Biusitnue paznuyHbiX  (HAKTOpOB  Ha

CKOpPOCThb XUMHYECKOU PCAKIUU.

['oMoreHHble U reTeporeHHble peakiuu. Karanms
Y KaTaJIn3aTOPHI.
Koncranta xumuyeckoro pasHoBecus. Daxropsl,

BIIASIOLME HA TOJOKEHUE XUMHUUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, JABJICHUE U KOHLEHTPAUUU BEILIECTB,

ydyacTByrommx B peakuuu. [Ipunuumn Jle [lartense.
IIpakTnueckas padora

Ne 2. Bausitaue pa3nuuHbiX (akTOPOB HA TMOJIOKEHUE

XUMHNYCCKOI'O PaBHOBCCHAI.

DnekTponuTrueckas auccounanus. CUIbHbIE U
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cia0ble AJIEKTPOIUTHL. Peakiny HOHHOTO
oOMmeHa.
JlaGopaTopHas padora

— NPOBEJCHUE PEAKIUI HOHHOTO 0OMEHa

BeimmonHenne ympaxsHeHnid 1o temMam: CuibHBIE
U cyiabbie 1eKTposuThl. CTeneHb AUCCOIUALIHH.

Peaximiu nonHoro oomeHa.

Pemenue 3anay no reMe: XUMHYECKOE PAaBHOBECHE

Cunbable u  cnabbie  snektposuthl.  Cpena
BOJIHBIX pacTBOPOB BEILIECTB: KHCIas,
HEUTpaJIbHAas, IECIOYHAsL.

[loustie o BomopoaHom 1okasarene (pH)

pacTBoOpa. ['maponus OpPraHn4CcCKmux n

HCOPraHM4YCCKHUX BCIICCTB.

JlaGopaTopHas padora
— OIIPENENIEHUE Cpeapl PacTBOPOB BELIECTB C

IMOMOIIBIO YHUBCPCAIbHOTO HHAUKATOPA.

HNonnoe mpowusBenenne Bonbl. Cpena  BOAHBIX
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paCcTBOpPOB: KHCJIOTHA:A, HeﬁTpaJIBHaH, mecjao9Haid.

Bonopoausriii mokasarens (PH) pacTBopa.

['uaponus coneit. 1
1 | OKUCIUTENIPHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1
JleMoHCTpanus
PaznoxeHue mepokcuaa BOJAOpPOJA B MPUCYT-
CTBUM KaTanuzatopa. [loHATHEe 00 3JIEKTpoIn3e
pacIuIaBOB M PacTBOPOB cojei. IlpuMmeHeHne
3JIEKTPOJIN3A.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC pEaKLUN. 1
Crenenb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEb.
ITpoueccer OKMCJICHUS 1 BOCCTAHOBJICHHS.
Baknelmme OKUCIMTEIN W BOCCTAaHOBUTENIH. Meton
AJIIEKTPOHHOTO Oajlanca
DIEKTPOJIU3 PAaCTBOPOB U PACILJIABOB BEILIECTB. 1
1P | KonTponbHas padota 1 (Imomyroaue) Koutponbshas pabota 1 (Tect B hopmate EI'D) 1
Pa3nen 2. Heoprannueckast xumus (164\514)
(8+1)u Tema 4. HemeTaninl 294
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Boiuuciaenust

— Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa

peaKkiuu, €ciu OAHO U3 BEUIECTB JAaHO B BUJIE
pactBopa  C ONPEOCIEHHOM  MACCOBOM  JIOJIEH
PacTBOPEHHOIO BELIECTBA

Bbruucisienus

— AO0JIM BBIXOJIa IMPOAYKTA pCaKIUN OT TCOPCTUUICCKHU

BO3MOXHOI'O

HemeTtamnsl. Ilonoxxenue HCMCTAJIJIOB B

ITepuoanueckoit CHUCTEME XUMUYCCKHX
snemenToB JI. M. MengeneeBa m 0COOCHHOCTH
CTPOEHHUS aTOMOB.

JleMoHCTpauumn

1. O6pa3iel HEeMETaJlIOB.

Bonopon. Ilonmyuenue, ¢dusmveckue u XUMHUYECKUE
CBOMCTBa (peakuuu C MeTajulaMd | HeMeTalaMH,
BOCCTAaHOBUTEJIbLHBIC CBONCTRBA).

JlaGopaTopHbIe ONbITHI
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1. KauecTBeHHEBIE PCAKIHUN Ha HCOPIraHNYICCKNC NOHBI

Y KaTHOH BOAOPO/A.

I'mapunasl. TONIMBHBIEC 3JIEMEHTHL.

du3nYeCcKrue CBOMCTBA HEMETAILIOB. AJ'IJ'IOTpOl'[H}I

HEMETAJUIOB (Ha MNpUMEpEe KHUCIOPOJa, CEephl,

docdopa u yriaepona).

Kucnopoa u 030H. Yriiepoa, Haxo0KJI€HUE B MIPUPOJIE,

aJIJIOTPOIIHBIE MoAu(UKaIUH. AKTHBHUPOBAaHHBIN

YI'oJb, aI[COD6HI/I$I. DyILICPEHBI, rpad)eH, YIJICPOJHBIC

HAHOTPYOKH.

JdemoHcTpauumn
2. T'openwue cepsl, pocdopa, xkene3a, MarHus
B KHCJIOpPOJIE.
JlaGopaTopHbIe ONbITHI.

2. [lonydenue u cobupaHue ra3os.

XUMHWUYECKUE CBOMCTBA BAXXHEUIIINX HEMETAJLIOB

rajoreHoB M WX COCIUHEHUM  (OKCHJIOB,

KHUCjaopoacoacpKalux  KHUCJI0T, BOJOPOAHLBIX
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coequHeHuii). IlpuMeHeHHE TalloreHOB W UX

COCJIMHCHMH.
["anmoreHoBOAOPOIBI. Baxxnenmiue KHCJIOPO/I-
COJIepKalllue COCAUHEHHUS TaJIOTCHOB.
JlaGopartopHbie Y TPOMBIIIIEHHBIE CIocoObl

ITIOJIYUYCHUA T'aJIOTCHOB. HpI/IMeHGHI/IG T'aJIOTCHOB H HUX

COEITMHEHUN.

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAJIIOB.

Cepa u eé¢ coenudenus. (OKCUIbI, KUCIOPOJ-

coaepxKalue KHCJIOTHI, BOJIOPOJIHBIC
coenquHenus). IlpumeHenwe cepel U €€
COEIMHEHUM.

Cepa. Haxoxxnenue B mpupojie, CrOCOObI MOIy4YEeHHUS,
dbu3nveckue W XuMuuyeckre cBorcTtBa. CepoBOIOpOI,
cymbduapl. Oxcunm cepbl (IV), okcum cepor (V).
CepHuctas M cepHass  KHCJIOTBI M UX  COJIH.
Oco0OeHHOCTH CBOMCTB CepHOM KHUCIOTHI. [IpruMenenune

CEphI U €€ COCTMHEHNM.
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JlabopaTopHbie Y TIPOMBIIICHHbIE CHOCOOBI

MOJIYUYCHUA KHCIOpPO/Ia. dusznyeckue M XMMHUYECKUE
CBOMCTBA KHUCJIOpOJa

M O30HaA. HpI/IMCHeHI/Ie

KHCJIOpOoAa U 030Ha. OKCHIBI U IEPOKCH/IBI.

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAJIIOB.

Azora wu ero  coemuHeHusa.  (Okcumbl,

KUCJIOPOACOACpPKAIUE KHUCIOThI, BOJOPOJHBIE

coenquHenusa). IlpumeHeHnume azora HW  €ro0

COCJIMHCHMHU.
A3o01. Haxoxzaenue B mpupojie, cnocoObl MOJy4eHUs,
dbu3nyeckue U XMMHUYECKHE CBOHCTBA. AMMHMAK,
HUTPU/IBI.
Oxcunapl azora. A30THCTas MW a30THAs KHUCJIOTBI M MX
comd. (OcoOEHHOCTH CBOMCTB a30THOH KHCJIOTHI.
[IpumeHeHrne a3ora W €ro COEAMHEHUW. A3OTHBIE
y100peHus.

XHUMHUYECKHE CBOMCTBaA Ba)KHEHIIIMX

HeMeTtayioB. @Dochop U €ro CcoeAUHEHUS.
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(OKCI/II[BI, KHCJIOPOACOACPKAIINC KHCJIOTHI,

BOJIOPO/IHBIE COCIMHEHUS ). [Ipumenenue

docdopa u ero coeTMHEHUI.

dochop.  HaxoxaeHue B IpHpoae,  CIOCOOBI
MOJIy4eHUS, (DU3UYECKHE W XMUMHUYECKHE CBOMCTBA.
®dochunsl u pochun. Oxcuasl Gocdopa, dhochopHas

KHCJIOTa U €€ COH

MertadocdhopHas u nupodocdhopHas KHUCJIOTEL,

dbochopucras u hocdhopHOBATHCTAI KHUCJIOTEI.

[Ipumenenue U €T0 COEIMHEHNH.

dbocdopa
docdopubie ynoOpeHusi.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJJIOB
(yrmepoma ¥ KpeMHHS)) W HUX COEIUHEHUM
KHCJIOT,

(okcuaoB, KHCJIOPO/JICOJICPIKAIIMNX

BOJOPOJHBIX COEMHEHUN ). [Ipumenenue

yriepoaa, KpEMHHUSI U X COCIMHEHUM.

OU3NYECKUE W XMMHUYECKHE CBOMCTBA  MPOCTHIX

BELIECTB, 00pa30BaHHbIX yraepogoM. Okcup yrieposa
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(), oxcun yrmepoma (IV), yroibHas KucioTa u eé
COJIH. [IpumeHeHne  MPOCTBIX  BEIIECTB,

O6p8,30BaHHI>IX YIJIepoaoM, 1 €ro COGHHHGHHﬁ.

Kpemunii.  Haxoxnenue B mpupoje,  CrocoObl
nosyueHusi, (U3NUECKUe | XMMHYECKHE CBOWCTBA.
Oxcun  xpemuusa(lV), KPEMHHUEBAsE  KHUCJIOTA,
cuinukarsl. [IpuMeneHrne KpeMHHUS U €r0 COCIUHEHUM.

Crexkiio, €ro noxy4eHue, BUAbl CTEKIIA.

1P

Boiuucienus

— MacCChl B€IICCTBA HJIHU 00BéMa Ta30B IIO

HN3BCCTHOMY KOJIIMYCCTBY BCHICCTBA, MACCC WU

00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU

BCIIICCTB;

— Maccel  (00b€Ma, KOJMYECTBA BEIISCTBA)

MNPOAYKTOB pCaKHH, CCJINW OAHO K3 BCHICCTB

HMECT ITPUMECHU

IpakTnueckne padoTbl

No 3. Pemienue skcnepuMEHTANbHBIX 3aJa4 IO TEME
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«l ajmoreusn.

IIpakTnyeckue padoTbl 1
Ne 4. Pemenue 3KkcriepuMEHTaNbHBIX 3a7a4 110 TEME
«Cepa u €€ coeqMHEHUN.
1 IIpakTnyeckue padoTbl 1
Ne 2. Pemenue sKkcliepuMEHTaIbHBIX 3a4ad I10
teme «Hemeramnsny
IIpakTnyeckue padoTbl 1
Ne 6. Pemenue skcriepuMeHTaNbHBIX 3a7ad [0 TEME
«A30T, hochop u ux COeTUHEHUS».
KonrpouabHas padora 2
O0o6menne W cuUCTeMaTu3alus [0  TeMe 1
«Hemetannely. Pemenue 3anau B popmare EI'D
8u Tema 5. Metaibl (21+3)u
1| Meramisl. ITonoxenue METAIIJIOB B 1
[lepuoanueckoi cucreme XUMUYECKUX

snemenToB J[. M. MenneneeBa. OcoOeHHOCTH

CTPOCHUS

3JICKTPOHHBIX  000JI0YeK

aTOMOB
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MCTAJIJIIOB.

JleMoHCTpanumn

— O6p8,3HI>I MCTAJJIOB

O6mass  xapakrtepuctuka MertauioB | A-rpymnmbl
[Tepponn4eckol CUCTEMBl XHUMHUYECKHUX 3JIEMEHTOB.
Harpun Y KaJIui: [IOJIyYEHHUE, busznueckue
Y XMMUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX
BEIIECTB U UX COCAUHECHUMN.
JdemoHcTpanuu

- B3anmogencTBue MIETOYHBIX U HIET0YHO3EMENTBHBIX
METAJJIOB € BOJIOM  (BO3MOXKHO  HCIIOJIb30BAaHUE

BHICOMATEPHUAJIOB)

O6mas  xapakrepuctuka wmeTtaioB  ||A-rpymnmbl
Ilepuoanueckor CHCTEMBl XUMHWYECKHX 3JIEMEHTOB.
Marauii ¥ Kanbluili:  NoidydeHue,  (U3MUYECKUE
W XUMHAYECKHUE CBOMCTBA, MPUMEHECHHE IPOCTHIX
BEIIECTB M MX coeauHeHuil. JKECTKOCTh  BOJbI

U CIIOCOOBI €€ YCTPAHECHHUS.
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XYMMHAYECKHE CBOMCTBA BAXKHEMIINX METaJJIOB 1

(HaTpuii, Kanui, KaablMid, MarHui, aJIOMUHHM,

IIUHK, XPOM, 5KEJI€30, ME/b) U UX COCTUHCHUM.

JlaGopaTopHbIie ONBITHI

— KA4eCTBEHHbIC PEaKIMM Ha aHUOHBI U KaTHOH

aMMOHMS,

— B3aUMOJICVCTBUE THUIPOKCUAA AIIOMHHUSA C

pacTBOpaMHU KUCJIOT U IIEJIOUEH;

— KaQYeCTBEHHbIC PpEAKIMM HA  KATHUOHBI

METaJlJIOB
ATIOMUHMI: TOTy4YeHue, GU3NUECKHe U XUMUYECKUE 1
CBOIWCTBA, TMPUMEHEHUE TMPOCTOr0 BEIIECTBA U €TO
coenuHeHud.  AmdoTepHble  CBOHCTBAa  OKCHA
U TUJAPOKCUAA  QJIIOMUHUS,  THIPOKCOKOMILICKCHI
aJIFOMUHUS.
O060011IeHNE U CUCTEMATH3AIMS 110 TeMe «MeTallTbl 1P
riiaBHOM noArpynmbs». Tect B popmare EI'D

O6mue  ¢u3uMueckue  CBOMCTBA  METaJIOB. 1
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CnnaBpl METAJIOB. DJIEKTPOXUMUUECKUM  PsJl
HaIpsKEHUM METaJUIOB.
JdeMoHCcTpan MU
— KoJUIEKIHsST « MeTaisl U CIIaBBIY.
— B3aMMOJICUCTBUE MEIU C a30THOM KHCIOTOH

pa:umtmoﬁ KOHIOCHTPAIUU

OOmias  xapakTepUCTUKA  METaUIOB  MOOOYHBIX
noarpyrnn  (b-rpynm)  Ilepuomuueckoit  cuCTEMBbI
XUMUYECKUX 3JIEMEHTOB. Du3nueckue M XMMUYECKUE
CBOWMCTBA XpomMa M ero coeauHeHud. OKcuubl
u ruapokcuasl xpoma (I1), xpoma (111) u xpoma (VI).
XpoMatbl ¥ AMXPOMATHI, HUX  OKHUCIUTEIbHbIC

cBoiicTBa. [loryueHue u npumMeHeHne xpoma.

DOU3NYECKNE U XMMUYECKHE CBOMCTBA MApraHIia v €ro
coequHeHui. BaxHewmue coenuaenus mapranma (I1),
mapranna (1V), mapranna (V1) u mapranma (VI1).

ITepmanraHaT kanus, €ro OKMCIUTEIbLHBIE CBOMCTBA.

O6mue  cmocoObl  MOJIYYEHHST ~ METaJlIOB.
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Meramnyprus

PaCHDOCTDaHeHI/Ie XUMHWYCCKHUX 3JICMCHTOB-MCTAJIJIOB

B 3eMHOU kKope. DPusmyeckre nu XUMHYECKUE CBOMCTBA

xKeymesa H ero coeAuHeHuil. OKCHAbI, THUIPOKCHJIbI
ucomn xenesa (1) wmoxeneza (lll). Ilomydenue

H IIPUMCHCHHUC JKCJIC3a U CT'O CIIJIABOB.

Menp: nonydeHue, (puU3MUECKUE U XUMHUYECKHUE
CBOWCTBA, TMPUMEHEHUE IMPOCTOrO0 BEIIECTBA U €TO
COCIUHCHUM.

[uuk:  momydeHue, (UBMYECKUE U XUMHUYECKHE
CBOWMCTBAa, MNPUMEHEHHUE TMPOCTOTO BEIIECTBA U €0
COCTUHECHU. AmdoTtepHbIe CBOICTBa OKCcHJIa

U TUAPOKCHIA IMHKA, THAPOKCOKOMILICKCHI ITMHKA.

Koppo3ug wmetamwioB. CriocoObl

341U ThI

oT

kopposun. [lpuMeHeHue MetamioB B OBITY U

TCXHHUKCE.

Boiuuciaenus

— pacy€Thl Macchl BEUIECTBA WM 00bEMA ra30B
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10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJJHOIO M3 YYACTBYIOIIMX B PEAKLIUN
BEIIECTB; pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MTPOIYKTOB PEAKIIMH, ECIIH OAHO U3
BEIIIECTB UMEET MPUMECH;

— pacu€Thl Macchl (00BEMA, KOIMYECTBA
BEILIECTBA) MTPOJYKTA PEAKLMHU, ECIIH OAHO U3
BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHOM

MacCOBOM J0JIeH paCTBopéHHOFO BCIICCTBA

IIpakTHyeckue padoTbI
No 7. Pemienue skCneprMEHTANBHBIX 3a4a4 110 TEME

«MeTamibl TOOOYHBIX TOATPYTII.

O000menne m cucremMaruzamus 1o teme: «OOrme
cBoiicTBa MeTaiwioB. OOmme cnocoObl MOTyYCHHUS

MetasuioB». Pabora ¢ Tectamu B hopmate EI'D

IIpakTueckune padoTbI
No 3. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 10

TeMe «MeTajuibly.
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O0001IeHne U cucreMaTu3anus no temMe «MeTrajuibl

no0ouHoil moarpymnme». Tect B popmare EI'D

O060011IeHre U cucTeMaTu3alus 1Mo TeMe «MeTayibh. 1
Tectuposanue\Pemenue 3a1au B popmare EI'D
1 | 'eneTudeckasi CBS3b BEILIECTB 1
Brinonnenne ynpaxkHeHud no teme «l eHeTmueckas 1
CBSI3b KJIACCOB HEOPTAaHUYECKUX COEAUHEHUI
TectupoBanue\Pemenue 3a1a4d B popmate EI'D
O6oOmeHne W cucTeMaru3alusi 1Mo TeMe 1
«Hemetamnel. Meramns». Tect B popmate EI'D
1 | KonTposbHas paboTta 2 o teme | Kontponshas pabora 3 mo teme «Heopranmueckas 1
«Heoprannueckast XUMHsI» XUMUSD)
AHanu3 KOHTPOJIbHOU PaboThI. 1P
AHanu3 KOHTPOJIbHON PabOTHI. 1P
Pa3nen 3. Xumus u :ku3Hb (44\8 4)
(4+1)u . Tema 6. Xumus U :KU3Hb Tema 6. MeToabl NO3HAHUS B XUMHH. (10+5)u
XuUMHUS U )KU3Hb
1|Ponp XuMuM B 00€CIEUEHHUH DKOJIOTHYECKOH, 1
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3HepreTqu(:K0171 u HHHIGBOﬁ 6C3OHaCHOCTI/I,
Pa3sBUTHHU MCAWIIMHBI. IlonsTue o HAay4YHBIX
MCTOAdax IIO3HAHUA BCHICCTB H XHMHUYCCKHUX

peaKunil.

XUMHS TUIIUA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE
nobaBku. Ponp xumMum B oOecrieuyeHUM MHILEBON
oezonacHoctu. KocMmernueckne u napgpromepHbie
cpenctBa. beitoBas xumus. IlpaBuna Oe3omacHOro
UCITOJIB30BaHUS CPEICTB OBITOBOM XUMUU

B IOBCEIHEBHOM KU3HU.

XUMHSI B CTPOUTEIBCTBE. BaxkHeWIIe CTPOUTEIbHbIE
Marepuanbl  (LIEMEHT, OEeTOoH). XUMHUECKOE

3arpsi3HEHHE OKPYKAIOIIEH Cpelibl U €ro MOCIEACTBUS.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIIAIIAX
INPOMBIIIUICHHOTO  TOJYYCHUS  BaKHCHIINX

BCIICCTB.

HaquLIe IIPUHOUIIBI OpraHu3aliii XHMHYCCKOI'O

MPOU3BOJICTBA. [IpoMBIIIITIEHHBIE CITOCOOBI MOTYyUYCHUS
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BOKHEUIIUX BEIIECTB (Ha MpUMEpe MPOU3BOACTBA
aMMHMaKa, CEpHOM KHUCJIOTHI, METaHOJIa).
[IpoMblliUIeHHBIE  CHIOCOOBI  MOJIYYEHHUS METAJIOB

H CIIJIaBOB.

[IpoOnema mepepabOTKH  OTXOAOB U IMOOOYHBIX

IIPOAYKTOB. Ponp XUMHUN B o0ecIieueHnn

AHEpreTUYecKkor O0e3zonacHoCTU. [IpUHIMIBI «3eIEHON

XUMHUN).

YenoBek B MuUpE BELIECTB U MaTEpUaOB:
BAKHENIINE CTPOUTEIIbHBIE MaTepralbl,
KOHCTPYKIIMOHHBIE MaTepHuasbl, KPaCKH, CTEKJIO,
KepaMHMKa, MaTepuaibl Uil JJIEKTPOHUKH,
HaHOMATEPHUAJIBbI, OPTAHUYECKUE U MUHEPAIbHBIE

yI00peHus.

CoBpeMEHHBIE ~ KOHCTPYKLIMOHHBIE  MAaTEpHAJIbI,
KpPACKH, CTEKJIO, KEpAMUKA.

Marepuaisl JUid 2JIEKTPOHUKN. HaHoTexXHoJI0rnm

XuMHSI B CEJIBCKOM  X034iicTBe.  OpraHuyeckue
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Y MUHEpaJIbHbIE yI00pEHHUS.

1| XumMHust W 30pOBbE  YEIOBEKA: IpaBHIIa 1
UCIIOb30BaHUsl  JIEKAPCTBEHHBIX IPENApaToB;
IpaBUJIa 0e30macHoOro UCITOJIb30BaHUS
npenapaToB OBITOBOM XUMHUU B TOBCEIHEBHOMU

KU3HU

[MoxarortoBka k k\p B popmare EI'D (vacts 1) 1P

[MoaroroBka k k\p B popmare EI'D (vacts 2) 1P

1P | UToroBast KOHTpoOJIbHAS paboTa Hrorosas koHTposibHAS pabota B popmate EI'D 1P

Hrorosast koHTposibHAS paboTa B popmare EI'D 1P

AHanuM3 UTOroBOM KOHTPOJILHOM padOThI 1P

1 u B Hepe10, BCero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMH

3 4 B Hee10, Beero 105 y,
n3 Hux 10 g

— pe3epBHOE BpeMs

YpoBeHb 00yueHust

[IpakTuyeckue paboThI

KonTtpomnbHbie paboThl

bazosniit

3

3

YrnyOneHHbIi

8
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