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HOACHUTEJBHASA 3AIINCKA

MonenpHasi CHHXpOHU3HpPOBaHHAas paboyas mporpamma 6a30BOro U yriryoJaéHHOTO
u3ydyeHus npenmera «Xumus» B 10-11 kiaccax paspabotana Ha ocHoBe Pabouux
mporpaMMm  cpemHero o0miero oOpa3oBaHuss 1O XUMUU (0a30BBIA  YPOBCHBD,
yTIyONEHHBIN YPOBEHB), OIOOPEHHBIX pemieHHeM (heAepaTbHOTO  Y4eOHO-
METOIUYECKOr0 00beAUHEHUs 0 001IeMy oopa3zoBaHuio oT 29.02.2022r., MpOTOKOI
7/22, cocraBneHHBIX Ha ocHoBe denmepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O0 o6OpazoBanuun B Poccuiickoit ®enepanun», TpeOoBanuil K pe3ylbTaTaMm
OCBOEHUSI OCHOBHOM 00pa3zoBaTeIbHON MPOTrpaMMBbl CPEIHEro OOLIEro 00pa30BaHus,
MpEACTABICHHbIX B DefepabHOM TOCYJIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
cpeaHero odIero oopaszoBanus, (YTBEpPKIAEH NMPUKa30oM MUHUCTEPCTBA 00pa30BaHUs
n Hayku Poccuiickoin ®enepanun ot 17 mas 2012 r. Ne 413, ¢ usmenenusmu ot 12
aBrycra 2022 r.), ¢ yuérom «KoHienuuu mnpenojaBaHus y4eOHOro mpeaMera
«Xumusi» B oOpa3oBaTelbHBIX  opraHuzanusx Poccuiickoit ~ Dexepanuu,
peanu3yrouMXx OCHOBHbIE 00I1e00pa3oBaTelbHble MPOrpaMMbl»  (YTBEpKIEHA
Pemennem Komnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne TIK-
4BH) u (enepanbHOl pabouelt mporpaMmbl BocnuTaHUs. OCHOBY MOAXOAOB K
pa3paboTKe MOJEIBHOW CHHXPOHU3UPOBAHHON pabouell mporpamMmbl 0a30BOrO U
yrayonénHoro uszyuyeHus npeamera «Xumus» B 10-11 kiaccax, kK ONpeAesieHUIo
oOwel crpaternu OOy4deHHMs, BOCIUTAHUS U Pa3BUTUS OOYYaIOIIUXCS CPEICTBAMU
ydeOHOro mpenMera «XUMHs» Ha 0a30BOM YPOBHE COCTAaBUIIM KOHIICITYaJbHBIC
nonoxeHuss OI'OC COO o B3aMOOOYCIOBICHHOCTH II€JICH, COJIEp KaHMS,
pe3yabTaToB OO0ydeHUss W TpeOOBaHUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
WN3yuenne  mpemmera, peanu3zyemMoe B ycloBHSX  AuddepeHIInpoBaHHOTO,
npo@uibHOro  00y4YeHHUsl, MpU3BAaHO  oOecneyuTh  00I1e00pa30BATENbHYIO
1 OOIIEKYJIbTYPHYIO TIOATOTOBKY BBIMMYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO JJIS
ajanTayy uX K OBICTPO MEHSIIONIUMCS YCJIOBHSIM KH3HU B COLIMYME, a TaKkKe JIs
MPOAOJKEHNUST ~ OOy4YeHHUsI B CPEHUX  CHCIUAJIbHBIX U BBICIIUX  YYCOHBIX

opraHu3anusx, B KOTOPbIX XUMUS ABJIACTCA OHHOﬁ N3 IPUOPUTCTHBIX JUCIUILIINH.



B cOOTBETCTBUMM C JaHHBIMU TMOJOXKEHUSIMU MOJEIbHAs CUHXPOHU3UPOBAHHAS
pabodas mporpaMma CpeIHero oOImero oOpa3oBaHUs (6a30BBIl  YPOBEHb):
yCTaHaBJIMBaeT  00s3aTeibHOE  (MHBapUaHTHOE)  MPEIMETHOE  COJIEp KaHuE,
onpenensieT KOJUYECTBEHHbIE M KAaYECTBEHHBIE €ro XapaKTEPUCTUKH Ha KakIOM
JTame W3Y4YeHUs TpeaMeTa, TMpeaycMaTpUBAeT MPHUHIUIBI CTPYKTYPUPOBAHHMSI
coJiep KaHus ¥ PACTIPEICIICHHS €T0 M0 KjlaccaM, OCHOBHBIM pa3jieiaM B TeMaM Kypca;
naéT TPUMEPHOE paclpesielieHne Y4YeOHBIX YacoB [0 TEMaTUYECKUM pa3fesiaM,
PEKOMEHIYeT MPUMEPHYIO TIOCICIOBATEIPHOCTh M3YUYCHHS OTACIBHBIX TEM Kypca C
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro
mpoIiecca, BO3PAaCTHBIX  ocoOeHHocTer  ywammxcs 10-11  kmaccoB;  maér
METOAMYCCKYI0 HHTEPIPETAlMIO IeJied W3ydeHHWs TpeaMeTa Ha  YPOBHE:
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpeAHero ooimero oOpa3oBaHUf,
collepKaTeIbHON XapaKTePUCTUKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHUS OCHOBHOM
0o0pa3oBaTEIbHOM MPOrpaMMbl CpeAHEro oOmiero oOpa3oBaHus (JIUYHOCTHBIX,
METaIpeMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEILHOM
TESATETPHOCTH YUCHUKA 10 OCBOSHUIO COjepkaHus mpeaMera. [1o BceM Ha3BaHHBIM
MO3UIIUSAM B TMPOTpaMMe COOJII0JIEHa TMPEEeMCTBEHHOCTh ¢ Pabouelt mporpammoii
OCHOBHOTO 00111ero 00pa3oBaHusi MO0 XUMHH (711 8—9 KiaccoB 00pa3zoBaTEIbHBIX

OopraHu3alnii, 6a30BbIi YPOBEHB).

MogenpHass ~ CMHXpOHU3UpOBaHHas  pabodasi  mporpaMma  HMMEET  IIeJib
CUHXPOHU3UPOBATh COJIEP)KAHME Y4YEOHOro TpeaAMeTa Jid H3YyYCeHHs] MpeIMeTa
«Xumus» B 10-11 kmaccax B paMkax MyJbTUTTPOPMIHBHOTO Y4€OHOTO TJIaHa.

Henu u 3amaunm yuyeOHOro mnpeaMera «XHMHUS» B COOTBETCTBYIOUIEM pasielie
MIPOTpPaMMBbI MPEJCTABICHBI COBMECTHO, KaK JIJIsi 6a30BOT0, makx u 0is yeayOaéHHO20
yposueri.

B paznene Ilnanupyemble pe3ysbTaThl OCBOCHHUS YUEOHOTO MpeaMera «XUMUsH
CUHXPOHU3AIMS TPEJCTaBICHAa B BUE MOTOJHEHUS K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHBIE PE3yNbTaThl, JOCTUTAEMbIE OOYYAIOIIMMHUCS Ha YriyOJIEHHOM YpOBHE

HU3Yy4YCHUS XUMHHU, BBIJICIICHDBI KprMBOMl.



B pazgenax Conepxanue martepuana U TeMaTHYECKOE IJIAHUPOBAHUE HMEETCA

BBIJICJICHHBIA MaTepuaj, MMEIOIUM MoaYepKuBaHue’ kak Ha 0a30BOM, TaKk U Ha
yIrIIyOJIEHHOM YPOBHSIX, KOTOPBI HM3y4aeTcs B O3HAKOMUTEIBHOM IUIaHE U HE
BKJIFOYAETCS B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHus OOII COO.

B paspene Temaruueckoe TIUIAHUPOBAHUE MPUHIUII CUHXPOHU3ALUU TPOSIBICH
CIEAYIONIMM 00pa3oM: Yachl HEJAEIBHON HArpy3Ku sl yriIyOJIEHHOTO M 0a30BOrO
YPOBHEW yKa3aHbl TAKMM 00pa3oM, UTO OJHA TeMa (OJHMH Yac B HENEN0) eIUHA JIJIs
JIBYX YypOBHEH, a OCTaJbHBIE JBa Yaca W TEMbl HEJCILHONW HArpy3Ku s
yrayOJaEHHOTO YPOBHS yKa3aHbl B CTPOKAX HUKE U TOJBKO JUIsl 3TOro YpoBHS. YacThb
PE3EpPBHBIX YaCOB IO3BOJIMJIA BCTPOUTH HEOOXOJUMOE KOJMYECTBO YACOB B TeMax
M3YUYCHHMS, a TAKKE OPraHU30BaTh U TEMATHYECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak
Y Ha yrIIyOJIEHHOM YPOBHSIX, 1 UTOTOBOE MOBTOpeHue; B rpadax «KommuuecTBo yacos

yKa3aHbl TAK)Ke T€ Yachl, KOTOPHIE B3STHI U3 pe3epBa (yka3aH CUMBOI «Py»).

1Kypcusom B TekcTe nporpammbl B pasgenax « Lenn n 3agaun», «MpegmeTHble pe3ynbTaTbl» BblAeneHbl
3/1€MEeHTbI, KOTopble NpeAcTaBaeHbl 414 U3yYeHUa Ha yraybaEHHOM ypoBHe.

2|-|O,EI,‘-IeDKl/IBaHMe nmeet matepuan, KOTOprVI M3y4yaeTcAa B O3HAKOMUTE/IbHOM MNJ1aHe U He BKNIOYAETCA B

CcOCTaB nNpeameTHbIX pe3ynbTtaTtoB ocBoeHua 00T COO.

IIpu  QopmupoBanuun Temaruyeckoro IUJIAHUPOBAHUS MPeLyCMaTPUBAIOCh
pacnpenesneHue 4acoB BHYTPU TE€M U MEXIYy TEeMaMH C Ielbilo o0ecrneueHus
HEJENbHOW HArpy3Ku sl OOy4YaroIIMXCSA, M3YYAIOUIMX XUMHUIO Ha YIIIyOJIEHHOM
ypoBHe. llepepacnpeneneHue 4acoB MeXIy HEKOTOPBIMM TEMaMH IO3BOJIMIIO
COXpaHUTh TEeMaTHYECKUH y4ueOHBIM 00BbEM MaTepuasna, MCIOJIb30BAHUE PE3EPBHBIX
YacoB TaKkKe OOecneumsio Halinyue y4dyeOHBIX YacoB Ha 0000IIeHHEe, HWTOTrOBOE
MOBTOPEHHE U KOHTPOJIb ydyeOHOro marepuana. Takum o0pa3oM, CHHXPOHHU3ALUs
TEMAaTUYECKOI0 TUIAHUPOBaHUs 0a30BOT0 M yriayOJIEHHOTO YPOBHEW U3yUYEHUS] XUMHUU
MOJTHOCTBIO COXpaHUJIa COAEepPKATEIbHBIN acieKT mporpaMmbl KypcoB 10-11 kiaccos
JUTSL MYJIbTUITPO(HIIBHOTO y4eOHOTO IJIaHa.

JlaHHas mporpaMMa SIBJISIETCSI OPUEHTUPOM JJIsE COCTaBJIEHUSI pabOYMX Mporpamm,

aBTOPBl KOTOPBIX MOTYT MNPEMIOKUTH CBOM IIOAXOA K CTPYKTYPUPOBAHUIO H



MOCJEAOBATEIbHOCTH M3YyYEHUSI Y4eOHOro marepuana, a TakKXke CBOE BHUJICHUE
OTHOCUTEJILHO BO3MOXHOCTH BBIOOpa BapUaTUBHON COCTABIISIIOLIEH COAEpKaHUS
npeaMeTa JOMOJHUTENIBHO K 0043aTeNbHOM (MHBAPUAHTHOWM) YaCTU €T0 COJIePKAHUS
B paMKaX pe3epBHBIX 4YacoB. Pe3epB yueOHOro BpEMEHU PEKOMEHIYeTCS IS
peaiu3allid aBTOPCKUX IMOAXOJ0B K HCIIOJIB30BAHUIO Pa3HOOOpasHbIX (HopM

OpraHM3alMH y4eOHOro Ipouecca.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «XUMMWS»

XuMuueckoe oO0pa3oBaHUE, IOJIYyYaeMOE BBITYCKHHUKAMU CpEIHEH LIKOJIbI,
ABJISIETCSI HEOTHEMJIEMON YacThI0 UX 00pa30BaHHOCTH. OHO CIIYKHUT 3aBEpPILIAIOIINM
ATAllOM peaju3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, NPUCYIIUX IEJOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHUs. OTH
LIEHHOCTH KAacaroTCsl O3HAHUs 3aKOHOB IIPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U
oO1Ieil KylbTypbl Y€JIOBEKa, a TAaKXKE SKOJOTHYECKH 0OOCHOBAaHHOTO OTHOIIECHHUS K
CBOEMY 3JI0POBBIO M HPHUPOJHON cpeae. Peanmusyercs xumudeckoe oOpa3oBaHUE
yyYalmxcs CpeaHel MKOIbl CpeICTBAMU YUeOHOT0 IpeaMeTa « XUMHUSD), COJIepKaHnue
U MOCTPOCHHE KOTOPOTO OMpPEENCHbl B MporpamMMe C Y4€TOM Clenu(UKUA HAyKH
XUMHH, €€ 3HaYEHUsI B MMO3HAHUU IPUPOJBI U B MaTepUaIbHOW XU3HU OOILECTBA, a
TaKke ¢ y4éToM OOHIMX LeJel M NMPUHLHUIIOB, XapaKTEePU3YIOIIMX COBPEMEHHOE
COCTOSTHUE CHCTEMBbI cpefHero oomiero obpasoBanusi B Poccuiickoit deneparumu.
Tax, Hampumep, npu (HOPMHPOBAHUU COJEPKAaHUSA IpeaMeTa «XUMHUS» YUTECHbI
CJIeIYIOLIKE MOJOXKEHUS O crienu(PrKe U 3HAUEHUH HAYKH XUMUU:

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HMIPaeT 0coOyr poJib B
COBPEMEHHOW IMBUJIM3ALIMHY, B CO3JJaHUH HOBOM 0a3bl MaTepuaIbHOU KyJabTyphl. OHa
BHOCUT CBOWM BKJIaJ B (JOPMHPOBAHHE PALMOHATIBHOTO HAY4YHOIO MBIILJICHUS, B
CO3/IaHHE€ UEJIOCTHOIO MPEACTaBICHUS 00 OKpYXKalIlleM MHpe Kak O EIUHCTBE
IpUpOJbI U YeJOBeKa, KoTopoe (opmupyeTcs B XUMHUM Ha OCHOBE IMOHHMMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYKAKOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY

CTPOCHUCM BCUICCTB, UX CBOMCTBaMH M BO3MO>KHBIMHU 00JIaCTIMU IMPUMCHCHMUA.



CoBpemeHHass XUMHSI KaK HayKa CO3MJATelibHasi, KaK HayKa BBICOKUX

TEXHOJIOTUI HaIlpaBjeHa Ha pPElIeHHE I100albHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTUS
YEJIOBEUYECTBA —  CBIPEBOM, OJHEPreTUUYECKOM, MHUIIEBOM, 3KOJOTHYECKOU
0e30macHOCTM M OXpaHbl 370pOBbi. Te€CHO B3aUMOJEHCTBYS C JpYTrUMU
€CTECTBEHHBIMU HayKaMH, XUMUS CTaja HEOThEMIIEMON YaCThbI0O MUPOBOM KYJIBTYPHI,
HEO0OXOJAMMBIM YCIIOBHUEM YCIIEIIHOTO TPYAA U KU3HHU KaXJI0ro 4ieHa O0IIeCcTBa.
B coorBerctBuM ¢ oOmumu nensmu v npuninunamu COO copepkaHue npeamera
«Xumus» (10-11 xmaccel, 0a30Bblid  YpOBeHb M3Y4Y€HHMs]) OPHCHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYarOIINXCsI, HEOOXOIUMYIO
UM 171 BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO BKJIIOYCHHS B
KU3Hb COLIMYMA, MPOJOJKEHUSI 00pa30BaHUs B PAa3IMYHBIX 00JAaCTIX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMUEM.

CocrapnsiomuMu ~ mpeaMeTra «XUMHUSD»  SBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumusi» U «OOmAas W HEOPraHUYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUCHHEM 3HAHUW U3 OOUIEH XUMUU) U
oprannyeckon xumuu. OOpMHUPOBAHHUE TAHHOM CUCTEMbl 3HAHUW IIPU U3YyYCHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB M Teopuil Xumuu. CTpyKTypa COIEp:KaHHS
KypcoB — «Opranuueckass xumus» u «OOm@as u HEOpraHuyecKas XHUMHs)
chopMupoBaHa B MporpaMMe MO XHMHHM Ha OCHOBE CHCTEMHOIO0 TNOJIXO0Ja K
M3yYCHHIO Y4eOHOTO Marepuajga W OOYCIOBJIECHAa HCTOPHYECCKH OOOCHOBAHHBIM
pa3BUTUEM 3HAHUWA Ha OMNPEAEIEHHBIX TEOPETUYECKUX YypoBHAX. B  Kypce
OpraHUYeCcKOl XMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUUYECKON TEOpUHU
CTPOCHUSI OPraHMYECKHUX COEAUMHEHUM, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECKUX H
AIIEKTPOHHBIX MPEJCTAaBICHUN O CTpoeHUH BeulecTB. CBeneHHs 00 M3ydaeMbIX B
Kypce BelllecTBax JaloTci B PAa3BUTUM — OT YIJIEBOJOPOAOB JO CJIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COEAMHEHHUH. B Kypce opraHnyeckoil XMMHHM MOJy4aroT
pa3BuTHe Cc(OOPMUpPOBAHHBIE HA YPOBHE OCHOBHOTO o0OIIero o0pa3oBaHUS

IICPBOHAYAIBHBIC TIPCACTABICHHA O XUMHUYECKOM CBi3H, KJ'IaCCI/I(l)I/IKaHI/IOHHLIX



IIPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU
peaKIum.

B npeamere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCS U3YUCHHBIN HA YPOBHE
OCHOBHOT'O 00IIero 00pa30BaHUsS TEOPETHUUECKHA MaTepuand U (aKTOJIOTHMYECKUE
CBEICHMS O BEIIECTBAX M XUMHYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01mas
Y HEOPraHWYeCcKasi XUMUs 00y4YaroIUMCs TPEAOCTABISAETC BO3MOXKHOCTh OCO3HATH
3HaYEHUE MEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETUYECKUX U METOHO0JOTHYECKHUX
MO3UINH, TTy0Ke MOHATh UCTOPHUECKOE M3MEHEHUEe (YHKIMI 3TOro 3aKOHa — OT
ob6o0marome 10 OOBSCHSIONIEH W MPOrHO3upyrome. Equnas cuctemMa 3HaHUM O
BAKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U IMPUMEHEHHUHU, & TAKKE
0 XHMHYECKHX PEaKUUAX, HX CYIIHOCTH M 3aKOHOMEPHOCTSAX HPOTEKAHUSA
nononHsercs B Kypcax 10 m 11 kiaccoB anemMeHTaMu COAEpKaHUSA, WMEIOIIMMU
KyJIbTYpPOJIOTUYECKUH W TPHUKIAJAHOM XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT
IIOHMMAHUIO B3aUMOCBSI3M XMMHUU C IPYTMMHM HayKaMH, PacKpbIBalOT €€ poib B
MO3HABATEIIbHOM W  TNPAKTUYECKOM JAESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAaHUIO YBAXXEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX
MPWJIOKEHUH XWMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJEMax, CBSI3aHHBIX C XUMUEH, KPUTHUECKH OCMBICIIUBATh
uHpopManuo0 W OPUMEHATh €€ JUIsl  TONOJHEHUS  3HaHWM, pelleHus
MHTEJUIEKTYJIbHBIX U 3KCIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a1a4. Coaepkanue
y4eOHOro mnpeamera «XHMHS» [aHHOTO YPOBHS HM3YyYEHHS] OPUEHTUPOBAHO Ha
¢dopMupoBaHue y oOydaroIIMXCsl MHUPOBO33PEHUECKON OCHOBBI JJIsi TMOHUMAaHUS
bunocopckux wuaei, TakUX Kak: MaTepuajIbHOE EIMHCTBO HEOPraHUYECKOro U
OpraHUYecKOro MHpa, OOYCJIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOECHHUEM, ITO3HABAEMOCTb IIPUPOJHBIX SIBJICHUHN IyTEM DKCIIEPUMEHTA U PELICHHUS
MPOTUBOPEUYUIT MEXAYy HOBBIMU (DaKTaMHM M TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HaHWE POJIM XUMHHM B DPEIICHUHU HKOJIOTHYECKUX MpoOJeM, a Takxke Mpodsem
cOepeXeHUsT IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JIaHUS HOBBIX TEXHOJOTHH U
MaTepUaJIOB.

B mnane peumicHus 3aaa4 BOCIIMTAHUA, PA3BUTHUA U COOMUAJIN3alN 06yqa}0mmxcyl



MPUHATBIE TPOTPAMMONM MO XWMHUU TOIXOIbI K OINPEACIICHUIO COICpKaHUS U
NOCTPOEHUSI TpEeAMETa TNpeaycMaTpUBalOT (QOpMUpOBaHUE Yy OOydYarOIIMXCA
YHUBEPCATbHBIX YU€OHBIX NEHCTBHUI, UMEIOMMX 0a30BOE 3HAYCHHE JJIS PA3TUUYHBIX
BUJIOB JIEATEIBHOCTH: pEIICHUs MpodiieM, TMOucCKa, aHaimu3a U 00padoTKU
uHpOpMallii, HEOOXOAUMBIX MJii MNPUOOPETEHHs ONbITa MPAKTUYECKOW U
HCCIIEIOBATENbCKOM IEITETbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IIO3HAHUN XUMHUHU.

X¥MHs Ha YPOBHE YIJIyOJIEHHOT0 M3y4YeHHs 3aHUMACT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYyYHOTO oOpa3zoBanusi yuammuxcs 10-11 kmaccoB. Uzydenwue
npeiMeTa, peaqudyeMoe B YyCIOBUAX JuddepeHnnpoBaHHOTO, TPO(YHILHOTO
oOydeHHs, MPU3BAHO OOECMEeYUTh OO0IIe00pa30BaATENBbHYI0 U OOIIEKYJIBTYPHYIO
MOJITOTOBKY BBIMMYCKHUKOB IIKOJBI, HEOOXOAMMYIO NJsl aJanTaldd UX K OBICTPO
MEHSIOIIMUMCS YCIOBUSIM JKH3HU B COLIMYME, a TaKKe JJIsl MPOJOJIKEHUSI O0yUeHHUsI B
OopraHm3anusx MpohecCHOHaTFHOTO O0pa30BaHUSA, B KOTOPBIX XHMHS SIBISETCS
OTHOW W3 TPUOPHUTETHHIX MUCIUIUIMH. B mporpamMmMe mo XWMHHM Ha3HAUYCHUC
npeaMeTa «XuMHUS» TMOTydaeT MOJIPOOHYI0 HHTEPIPETALMI0 B COOTBETCTBUU C
ocHoBonoyiararoimumu - nosioxkeHusimu - GI'OC COO o B3auMOOOYCIIOBICHHOCTH
LeJel, coaepKaHus, pe3yabTaToB 00y4eHHs] U TPEeOOBAHUN K YPOBHIO MOATOTOBKU
BBIMTYCKHUKOB. CBHIETEIHCTBOM TOMY SBIISIOTCS CJICAYIOIINE BBITIOJHSIEMBIC
MIPOTPAMMOM 110 XUMHH (PYHKITUH:

MH(POPMAIIMOHHO-METOANYECKAsl, peajn3alusi KOTOpoil oOecredrBaeT MojyuyeHue
MPEJICTAaBICHUS O LEJSAX, COACPKAHUM, OOIIEH CTpaTeruu 00y4YeHUs, BOCIUTAHUS U
Pa3BUTHS 00YYAIOUTUXCS CPEICTBAMH MIPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

OpraHM3aIMOHHO-TNIAHUPYIOMIAsi, KOTOpask MpelyCMaTpUBAET OIpeieTICHHE:

MPUHITUIIOB CTPYKTYPUPOBAHMSI M TOCIEAOBATEIBHOCTH U3YYCHHUS Yy4eOHOTO
MaTepuasa, KOJMYeCTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEePHUCTHK;

MOIXO0J0B K (DOPMHUPOBAHHIO COACPKATEILHOM OCHOBBI KOHTPOJS M OIICHKH
0o0pa3oBaTeNbHBIX JOCTIKEHUNW OOYYarONIMXCS B paMKaX WTOTOBOM aTTeCcTallud B
(dbopMe eIMHOTO TOCYIAPCTBEHHOTO YK3aMEHa M0 XUMHH.

[Iporpamma 11 yriayOiaEHHOTO U3yUEHUS XUMUH:



YCTaHABIMBAE€T WHBAPHAHTHOE TMPEIAMETHOE COJepKaHue, o0s3aTenbHOe s
U3Y4YeHHUS B paMKax OTACNIbHbIX MNpoduiield, mpeaycMaTpUBaeT pachpelesieHue u
CTPYKTYpPUPOBAHHUE €r0 MO KJIaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUSAM/pa3iesiaM
Kypca,

na€T TpUMEpPHOE pachpesielieHne y4eOHOTO BPEMEHH, PEKOMEHAYEeMOTo MJis
U3YYEHUS OTAEIBHBIX TEM;

npeajaraeT MpUMEPHYIO MOCJIEI0BATEIbHOCTh U3yUEHUs Y4eOHOro marepuaia C
Y4ETOM JIOTUKH MOCTPOCHHUSI Kypca, BHYTPUIPEIMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

Ta€T METOIMYECKYI0 HHTEpIpeTaluio Ielell W 3aJad u3ydyeHHs MpeaMeTa Ha
yriIyOJI€HHOM YpOBHE C YYETOM COBPEMEHHBIX INPUOPUTETOB B CUCTEME CPEIHETrO
oOmero  o0Opa3oBaHMs,  COACPKATEIBHOW  XApAKTEPUCTHKU  IUIAHHUPYEMBIX
pe3yJIbTaTOB OCBOEHMSI OCHOBHOHM 00pa3oBaTelIbHOM MPOTrpaMMbl CPEIHETO OOILEro
o0pa3oBaHUsl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), & TAKXKE C YYETOM
OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEIbHBIX JACHCTBUI 00Yy4YaromIerocs Mo OCBOCHUIO
CoJlepKaHUs IIPEeIMETA.

[To BceM MO3ULIMSM B MPOrpaMMe MO XMMHUU IPETyCMOTPEHA MPEEMCTBEHHOCTD C
oOydyeHHeM XMMHH Ha YPOBHE OCHOBHOTro o0miero oOpaszoBanus. [Iporpamma mo
XUMUHU CIYKUT OPUEHTHPOM JUIsl COCTABIICHHS aBTOPCKUX pabOuMx mporpamm. 3a
npejesaMyd YCTaHOBJIGHHOW MPOrpaMMOM MO XUMUM 00s3aTeIbHON (MHBapUaHTHOM)
COCTaBJISIIOLIEH cofepKaHusl yueOHOro mpeameTa «XUMHUS» OCTa&TCs BO3MOXKHOCTh
BBIOOpAa €ro BapUaTUBHOM COCTaBIIAIONICH, KOTOpass [OJDKHA ONpPENeNsiThCi B
COOTBETCTBUHM C HaIlpaBJICHUEM KOHKpPETHOro mnpoduis oOyueHus. ABTopaMu
pabounx mporpaMM MOXKET OBITh MPEAJIOKEH WHOW MOAXOA K CTPYKTYPHUPOBAHHUIO
y4eOHOro Marepuaia M MociaeA0BaTeIbHOCTH €ro M3y4YeHUs, CBOE BUJEHUE MyTeH U
Crtoco00B (OPMHUPOBAHUS CUCTEMBI IPEIMETHBIX 3HAHUI, YMEHUN U BUJIOB YUCOHOU
NEeSTENBHOCTH, a TAK)KE CUCTEMBI CITIOCOOOB M METOAMYECKUX MPUEMOB MO PA3BUTHUIO
Y BOCIIUTAHUIO O0yYarOITUXCHI.

B cooTtBercTBHH ¢ KOHUEeNTyanbHbIMHU Mod0keHuAIMU OI'OC COO o HazHaueHuun
MpeAMETOB 0a30BOTO U YriayOJEHHOTO YpoBHEH B cucteMe AuddepeHIIMpOBAHHOTO

oOy4yeHHsT Ha YpPOBHE CpeIHEro oOmero oO0pa3oBaHWs XUMHS Ha YypPOBHE



yrayOn€HHOTO W3Yy4YeHWs HampaBlieH Ha pealn3aldio TMPEEMCTBEHHOCTH C
MOCJICTYIOIIMM 3TaroM MOJYYeHUS XUMUYECKOrOo 00pa3oBaHUsl B paMKax HU3y4yeHUs
CIICHUAIBHBIX E€CTECTBEHHO-HAYUYHBIX W XUMHUYECKUX JHUCIUIUIMH B BYy3aX H
OpraHu3alMsIX CpeHero npodeccuoHaaIbHOro 0opasoBaHus. B 3Toil cBA3M U3yueHue
npeaMera  «XHUMHUS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA paCIIMPEHUE U
yIIIyOJIeHuEe TEOPETHUYECKOM M MPAKTUYECKOW TMOATOTOBKM  OOydYaroluxcs,
BBIOpABIIMX OMpeAeNEHHbIN Npoduib OOydeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCIEAYIOMIETO  MOMYYeHHs] XUMHYECKOro OoOpa3oBaHMs B  OpraHM3aIlMsIX
npodeccuonansHoro obpazoBanusa. B cBere TpeboBanuit PIOC COO «
IJIAaHUPYEMBIM pe3yJibTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTEeNbHONW MPOrpaMMBI
cpeaHero oOImero oOpa3oBaHUsA H3YyUYCHHE MOpeameTa «XUMHUsS» OPUCHTHUPOBAHO
TaK)K€ Ha pEeIlleHUE 3a/1a4 BOCIUTAHUA U COLUAIBLHOTO Pa3BUTHs OOY4YaIOIIMXCS, Ha
dbopMupoBaHHE Y HUX OOIIEUHTEIUICKTYAIbHBIX YMEHUN, YMEHUN pallMOHAIM3ALUN
y4eOHOro Tpyaa ©  OOOOMIEHHBIX  CIOCOOOB  JIESITEIIBHOCTH,  HMMEIOIINUX
MEKIUCLUTUITMHAPHBIN, HAITPEIMETHBIA XapakKkTep.

XUMHUSLI HAa YpPOBHE YTIYyOJEHHOTO H3YUYCHMS BKJIIOYAET YTIYyOJEHHBIE KYpPChl —
«Oprannyeckas xumusi» 1 «O0mas u Heopranudeckas xumus». [Ipu onpenenenun
MOAXO0JI0B K OTOOpY M CTPYKTYpPHOM OpraHu3aiuu COJAEp>KaHHUs ITHUX KypcOB B
MporpaMMe Mo XUMHUHU 3a OCHOBY IpHUHATHI nosioxkeHuss ®I'OC COO o paznuumsx
0a30BOT0 U YIUIYOJIEHHOTO YPOBHEH HU3ydeHHUsI MPEMETA.

OcHoBYy coxaepkanusi KypcoB «Opranudeckas xumusi» u «OOmass u
HEOPTaHUYECKasi XUMHUSD» COCTABISET COBOKYMHOCTh MPEIMETHBIX 3HAHUW U YMEHUH,
OTHOCAIUXCS K 0a30BOMY YPOBHIO HM3YyYEHHs TpeaAMeTa. JTa CHUCTeMa 3HaHUU
MOJIy4aeT OMNpeAeTEHHOE TEOPETUYECKOE IOMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OoJbliuii 00BEM  (akromormueckoro marepuaia. Ha
yrayONEéHHOM  ypOBHE  HM3Y4YeHHUsi  IpeaMera  oOecriedeHa  BO3MOXKHOCTh
3HAYUTEIHHOTO YBEIMYEHUSI 00bEMa 3HAHUM O XUMHYECKUX DJIEMEHTaX U CBOMCTBAX
WX COCIMHEHUU Ha OCHOBE PACIIMPEHUS U yriayOJeHUs MPEACTABICHUA O CTPOCHUU
BEIIIECTBA, XUMHUUYECKOM CBSI3M M 3aKOHOMEPHOCTSX TMPOTEKAHMsS pEaKIlui,

paccMaTpuBacMbIX € TOYKH 3PCHHA XUMHUUYECKON KHUHETUKH U TCPMOANHAMUKHU.
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N3yuyenune nepuoanyeckoro 3akoHa U Ilepuonnyeckoil cucTeMbl XHUMHYECKUX
AJIEMEHTOB 0a3UpPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUSIX O
CTPOEHUHU aToMa. XUMHUYECKasl CBSI3b OOBACHSIETCS C TOUKU 3PEHUS SHEPIETHYECKHUX
U3MEHEHU mpu e€ o00pa3oBaHUM W pa3pylICHUH, a TakKe C TOYKH 3pEHUs
MEXaHu3MOB €€ oOpa3zoBaHus. [3ydyeHwe TUNOB peakuuid  JIONOJIHAETCA
dbopMUpOBaHHEM MPEACTABICHUIN 00 3IEKTPOXUMHUECKHUX MPOLIECCaX U AIIEKTPOIIU3E
pacIuIaBoB U PacTBOPOB BellecTB. B kypce opraHn4eckoil XuMHUM MPU paCCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COSAMHEHUN YIENseTcs 0coboe BHUMaHUE BOmpocam 00
ANEKTPOHHBIX A (PeKTax, 0 B3aUMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX
peakuuii. Ocoboe 3HaueHHWE HMMEET TO, UYTO Ha COAEpXKaHUE KypcOB XHMHUU
YIIyOJNEHHOTO YPOBHS M3YYEHUS UISl KJIACCOB OMPENEaEHHOro npoduis (riIaBHbIM
0o0pa3oM Ha UX CTPYKTYpPy U XapaKTep JONOJHEHHH K 00Iel cucTeMe mpeIMeTHBIX
3HAHWI) OKa3bIBAIOT BIMSIHUE CMEXHbIE NpeaMeThl. Tak, HampuMmep, B COAEpKaHUU
MpeaAMeTa I KJIACCOB XUMHKO-(PU3NYECKOro mpoduis O0oJblIoe 3HaYyeHue OynyT
MMETh 3JIEMEHTHI yueOHOro MaTepuaina o ooueit xumuu. [lpu nzydenunu npenmera B
JAHHOM ClIy4ae akLeHT OyAeT c/eslaH Ha OOIIHOCTh METOJO0B MO3HAaHHUs, OOIIHOCTh
3aKOHOB M TeOpUd B XMMHUH M B (PU3UKE: ATOMHO-MOJIEKYJIIpHAs TEOPHs
(MonekynsipHas Teopusi B (PU3UKE), 3aKOHbI COXPAHEHUS MAacChl U SHEPTUH, 3aKOHbBI
TEPMOJIMHAMUKH, JIEKTPOJIN3a, MPEACTABICHHUS O CTPOCHHM BEUIeCTB U Apyroe. B
CoJIepKaHUM TIpeAMETa I KJIACCOB XUMHUKO-OMOJIOTUYECKOro Mpoduiis OONbIIHiA
yeNbHbIN Bec OyJeT UMETh OpraHnyeckas XuMus. B 3ToM ciydae npeaocTaBiiseTcs
BO3MOXKHOCTB JIJIs1 O0siee 0OCTOSITENIHOTO PACCMOTPEHMSI XUMUUECKON OpraHu3aliu
KJIETKH KaK OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOIST, K MIPUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTHI, KaK JUMHUAbI, OCJKH, YTIEBOAbl, HYKICMHOBBIE KHCIOTHI
u apyrue. [Ipu 3TOM 3HaHHS O COCTaBE€ M CBOMCTBAaX NPEACTABUTENICH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIYKAaT OCHOBOM [JIsi HW3Y4YEHUS CYUIHOCTH
npoiieccoB (POTOCHMHTE3A, AbIXaHUS, TUIICBAPECHHUS.

B nnmane ¢dopmupoBaHHMs OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIIEHAayYHbIX METOAOB MO3HAHMS U ONbITa MPAKTUYECKOTO MPUMEHEHHUS HAyYHbIX

3HaHUU H3y4yeHHe MpenMera «XuUMHUsS» Ha YrIyOJIEHHOM YypOBHE OCHOBAHO Ha
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MEXMPEIMETHBIX CBS3SIX C Y4YEOHBIMH TpEeIMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbIx obnacteil  «EcTecTBeHHOHayuHble mpeaMeThl», «Marematuka u
uHpopMaTuKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuyeHun yueOHoOro npeamera « XUMHs» Ha YIIIyOJIEHHOM YpOBHE TaKXke, Kak
Ha YpPOBHE OCHOBHOTO W CpeaHero ooOmiero obOpazoBaHus (Ha 0a30BOM YPOBHE),
3a/layedl TMEepBOCTENEHHON 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HayKd
XUMHH Kak 0OJaCTHM COBPEMEHHOI'O €CTECTBO3HAHMUSI, NMPAKTUUECKOU JEATEIBHOCTH
YEJI0BEKA U OAHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue 3Toil 3anauu Ha
yri1yOJIEHHOM ypOBHE M3YUYEHUS MPEAMETa MPEANoaaracT peajn3alnio TakKux Leei,
KaK:

(opMHpOBaHUE TPEICTABICHUIA:

O MAaTepUaJbHOM €IMHCTBE MHUPA, 3AKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUMN
MPUPOJBI, O MECT€ XMMHUHU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ Benyllel pojiu B
0o0€ecreyeHnn YCTOMYMBOTO pa3BUTUS UYEJIOBEYECTBA: B PEUICHUH MpoOIeM
HKOJIOTMYECKOM, SHEPTeTUYECKON U MUILEBOI O€30MaCHOCTH, B Pa3BUTHUH MEIULIUHBL,
CO3JaHMU HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHMKOB JHEPruu, B 0OecleueHuun
paloHaIbHOIO MPUPOIOIOIb30BaHUS, B (DOPMUPOBAHMM MUPOBO33PEHUS U OOIIEH
KyJbTYpbl YEJIOBEKA, @ TAK)KE IKOJOTMUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

OCBOCHUE CHCTEMBl 3HAHUH, JICKAIIMX B OCHOBE XMMHUYECKOW COCTAaBJIAIOLIECH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (YyHIAMEHTAJIbHBIX MOHSATHH, 3aKOHOB U
TEOpPU XUMHUHU, COBPEMEHHBIX IMPEICTABICHUN O CTPOCHHMM BEIECTBA HA Pa3HBIX
YPOBHSIX  —  aTOMHOM,  HOHHO-MOJIEKYJSIDHOM,  HAJMOJIEKYJSPHOM, O
TEPMOJIMHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XMMHUYECKOM DPAaBHOBECHUH, PAaCTBOpax M AUCIEPCHBIX cHCTEMax, 00
o0ILIMX HAYYHBIX TPUHIIMIAX XUMUYECKOTO IPOU3BO/ICTBA;

dopMHpoBaHrEe y OOYYalOIIUXCS OCO3HAHHOTO MOHHMMAHMS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HAHUHI JJIs1 OOBACHEHHUS KIIIOYEBBIX HIEH U mpodiieM
COBPEMEHHOM XUMHUHU, IJIsI OOBSICHEHUS W MPOTHO3UPOBAHUS SIBJICHUN, MMEIOIIMX

€CTECTBEHHO-HAYYHYIO0 TPHUPOAY; TPAMOTHOTO PEIICHHS MpoOJieM, CBS3aHHBIX C
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XUMHEW, NPOTHO3MPOBAHMS, aHAIM3a W OLEHKM C MO3ULUHAA DKOJIOTUYECKOU
0€30MacCHOCTH MOCJIEACTBUI OBITOBOM M MPOU3BOACTBEHHOM AESATEIbHOCTH YEJIOBEKA,
CBA3AHHOM C XUMHUYECKHM IPOU3BOJCTBOM, MCIOJb30BAHUEM U MEepepadOTKON
BELIECTB;

yrayOJieHne MpEeACTaBICHU O Hay4YHBIX METOJaX MO3HAHUs, HEOOXOAMMBIX IS
NpUOOpPETEHUSI YMEHUl OpHUEHTUPOBATHCS B MHpPE BEUIECTB U  OOBSICHEHHS
XUMHUYECKUX SIBJICHUM, UMEIOLUIMX MECTO B IPUPOJE, B IPAKTHUUECKON JEATEIBHOCTU

U MTOBCEIHEBHOU KU3HU.

HEJIN U 3AJJAYU YYEBHOI'O ITPEJIMETA «XUMMUSD»

B mpaktuke mnpemnomaBaHus XMMHUHM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHMsI TaK M Ha ypOBHE CPEAHEro o0Iiero oOpa3oBaHMsl, MPU OINPEICICHUN
COAEPKATEIbHON XapaKTEPUCTUKH UEJed UW3y4YeHUs NpeaMeTa HanpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIMOHHO TNpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJAUYECKOM TOYKM 3PEHUS] TAKOW NOAXOJA K ONPEACICHHUIO LEJIeW H3y4YeHUs
MpEIMETA SABJISICTCS BIIOJHE ONPABIAHHBIM.

['maBHBIMM LEISIMH M3Y4YEHMs nOpeamera «XUMHUS» Ha YPOBHE CpPEAHErO
oO1ero oopazoBanusi Ha 0a30BOM YPOBHE SBJISIIOTCS:

dbopMuUpOBaHUE  CHUCTEMbl  XUMHUYECKMX  3HAHUW  KaKk  BaKHEUIIeu
COCTAaBJISIFOIIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOW JIexkKar
KJIFOYEBbIE MOHATHS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUM XMUMHUHU, OCBOCHUE SI3bIKA
HayKd, YCBOGHHE U  TOHMMaHHWE  CYHUIHOCTH  JIOCTYNHBIX  O00O0OIICHUMN
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHME C HCTOPUEHM HX Pa3BUTHUS U
CTaHOBJICHUS;

dbopMHUpOBaHWE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIUiA, HEOOXOAUMBIX [JIsi MPUOOPETEHUs yMEHUU
OPUEHTHUPOBATHCSI B MUPE BEIIECTB U XUMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B

IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;
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pa3BUTHE YMEHUH U CIOCOOOB JAEATEIHbHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHMEM XHMHUYECKOTO HKCIEPUMEHTa, COOIOJCHHEM IpaBUl OE30MACHOTO
oOpallleHHUsI C BEIIECTBAMM.

ConepxarenpHasi XapaKTEpUCTHKA LEJIEHM W 3aJad M3y4eHUs INpeaMeTa B
nporpaMMe MO XMMHU YTOUYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMHU B CUCTEME CpeAHero oo1ero oopazoBanusi. CeroHs B MpernoiaBaHuu
XUMHHM B OOJIbIIEH CTENEHH OTAAETCS NPEANOUYTEHHE MPAKTUYECKOW KOMIIOHEHTE
colepkaHusi  OOydeHHUs, OpPHUEHTHPOBAHHOW HA  TMOATOTOBKY  BBIITyCKHHKA
OI0I1I€00pa30BaTEIbHON  OpraHU3alluy, BJIAJACIOIIEr0 HE HAO0OpPOM 3HaHUM, a
(YHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHHUSIMH aKTHBHOI'O
MOJly4YeHUsT 3HAHUW W TPUMEHEHUS WX B pEaTbHOW J>KU3HU JUIA PEIICHUs
NpaKTUUECKUX 3afad. B 3ToH CBA3M Mpu H3ydyeHUU MpeameTra «XUMHs»
JOMUHHUPYIOIIEe 3HAUCHUE MTPUOOPETAIOT TaKWe IIENIN U 3a7a4H, KaK:

amanranusi oO0yJarommxcs K YCIOBHSM JAMHAMUYHO Pa3BUBAIOIIETOCS MHpA,
GbopMUpOBaHHE  HHTEJUIEKTyaJIbHO  pPa3BUTOW  JMYHOCTH,  TOTOBOM K
camMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHHOMY MPHUHSITHIO TPaMOTHBIX
peleHni B KOHKPETHBIX >KM3HEHHBIX CUTYallMsIX, CBSA3aHHBIX C BEIECTBAMHU U HX
MPUMEHEHHUEM;

dbopmupoBaHue 'y  OOydYaromMXcsl  KIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEpPCAJIbHOE 3HAYCHHE [UIS Ppa3IMYHbIX BHUIOB
NEeSATENbHOCTU: peleHuss MnpoljieM, MOMCKa, aHanu3a U 00pabOTKH HH(POpPMALINH,
HEOOXOUMBIX JIJIs1 MPUOOPETEHUsI ONbITA AEITEIbHOCTH, KOTOpas 3aHMMAET BaXKHOE
MECTO B TMO3HAHWM XHMHH, a TaKkKe JUIs OLIEHKH C TO3ULUNA 3KOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOJIHYIO Cpeay;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, WHTEIICKTYadbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcs: CoCOOHOCTH CaMOCTOSITENBHO MPHUOOPETATh HOBBIC
3HAaHUA N0 XMMHUU B COOTBETCTBHM C JKU3HEHHBIMH MOTPEOHOCTSMH, HCIOIH30BATh
COBpeMeHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHH JUIs MOWCKAa M aHanuu3a y4eOHOW U

HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYECKOTO COJIEP KAHNUS;
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dbopMHpOBaHUE U PAa3BUTHE Y OOYUYAIOIIUXCSI ACCOIMATUBHOIO U JIOTHYECKOTO
MBIIIJICHUS, HAOIIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE y oOydamommxca YOSKIEHHOCTH B  T'yMaHUCTHYECKOMN
HAIPaBIEHHOCTH XHMHH, €€ Ba)XHOH pOJIM B PEIIEHUH TJI00ANbHBIX MpodiieM
PAlMOHAIIBHOTO TPUPOIOIOIB30BAHUS, MOIMOJIHEHHUSI SHEPreTUYECKUX PECypCcoB H
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIEHUS K TMPHUPOJIE U CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUsI OIbITa
WCIIOJIb30BAHUsl TOJMYYEHHBIX 3HAHWUM Ui TPUHATAA TPAMOTHBIX pEIICHUN B
CUTYaIHIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

Lpu uzyuenuu yuebrnoeo npeomema «Xumusny Ha yenyOIEHHOM YPOBHE MaKice,
KaK Ha YpOBHE OCHOBHO20 U CpeOHe20 00we2o0 0bpazosanus (Ha 6a3080M yposHe),
3a0aueli NepeOCMEneHHoOl 3HAYUMOCMU SBNAemcs (OpMUpoeanue OCHO8 HAYKU
XUMUU KAK 001acmu cO8PEMEHH020 eCmeCmE803HAHUS, NPAKMUYEeCKOU 0esimenbHOCmu
Yen08eKa u 00HO20 U3 KOMNOHEHMO8 MUPOBOU KYIbHYpbl.

Pewenue omou 3ad0auu na yenyonéHmom ypoene u3yueHus npeomemd
npeonoiazaem peanuzayuio maKux yenet, Kax:

Gopmuposarue npedcmasieHul:

0 MamepuarbHOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABIEHUL NPUPOObL, O Mecme XUMUU 8 CUCHeMe eCMEeCmBeHHbIX HAYK U e€ gedyujell
ponu 8 obecneueHuu YCmMouuu8o20 pas3eUmusl 4eioeeyecmed: 6 peueHuu npooiem
9KOJIO2UHECKOU, dIHEepeemU4ecKoll U nuwesol 6e3onacHocmu, 8 pazeumuu MeoOuyuHbl,
CO30aHUU HOBBIX MAMeEpPUAIos, HOBbIX UCMOYHUKO8 IdHepauu, 8 obecnedeHuu
PAYUOHANBLHO20 NPUPOOONONIL30BAHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUs U 00well
KYIbMypol 4en08eKd, d MaKdHce IKOL02UYECKU 0O00CHOBAHHO20 OMHOULEHUSI K CBOeMY
300p08b10 U NPUPOOHOU Cpede;

0cBoeHUe CUCNEeMbl SHAHUU, TeHCAUUX 8 OCHOBE XUMUUECKOU COCMABAIOuel
ecmecmeeHHO-HAYYHOU KAPMUHbl MUpa: (YHOAMeHMAlbHbIX NOHAMUL, 3AKOHO8 U

meopuﬁ Xumuu, COBpPEMEHHLIX npedcmaeﬂeHuﬁ O CmpoeHuu eewecmead HA pPA3HbLX
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VpOBHAX ~ —  AMOMHOM, UOHHO-MOJIEKYIAPHOM, HAOMOIeKYIAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUYEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUSL XUMUYECKUX
peaxkyuti, 0 XUMUYECKOM PABHOBECUU, PACMEOPAX U OUCHEPCHbIX cucmemax, 00
0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposanue y 06yuaromuxcs 0CO3HAHH020 NOHUMAHUS 80CMPeOO8AHHOCU
CUCMEMHBIX XUMUYECKUX 3HAHUU Ol 00BbACHEeHUs KIoYesblXx uoeu u npoonem
COBDEMEHHOU XuMuu, OJisl OOBACHEHUS U NPOSHOZUPOBAHUS AGLEHUL, UMEOUUX
eCcmecmeeHHO-HAYYHYI0 NpUpoody, 2cpamomHO20 peuleHUsi NpooOaeM, CEA3AHHbIX C
Xumueti, HNPOSHOZUPOBAHUSA, AHAAU3A U OYEHKU C NO3UYULl IKOJIOSUYECKOU
bezonacHocmu  nocieocmeuti  ObimoBol U NPOU3BOOCMBEEHHOU  OesmelbHOCMU
YenoeKda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCHBOM, UCHOIb308AHUEM U
nepepabomkoll ewecms;

yenybieHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUsL, He0OX0OUMbBIX OISl
npuoOpemenuss YMEeHUll OpPUEHMUPOBAMbCs 6 Mupe eeujecmsé U O00bACHEeHUs.
XUMUYECKUX ABNEeHUL, UMeIOWUX MeCmo 8 Npupooe, 8 NPaKkmuieckou 0esimeibHOCmu
U NOBCEOHEBHOU HCUIHU.

B nnane peanuzayuu nepsoouepeoHvlx S80CHUMAMENbHBIX U PA3BUBAIOUUX
@QYHKYULL YeIoCmHOU CcUcmeMbl cpeoHe20 00we20 00pazo8anusi Npu U3VYeHUuu
npeomema «Xumus» Ha yenyONEHHOM YPO8He 0CODYI0 AKMYAIbHOCHb NPUOOpemaiom
maxue yeau u 3a0ayu, Kax:

gocnumanue yo0eircOEHHOCMU 8 NO3HABAEMOCMU SBNIEHUL NPUPOObL, VEANCEHUS]
K npoyeccy meopyecmea 8 o6aacmu meopemuyeckux U NPUKIAOHbIX UCCIe008aAHULL 8
Xumuu, Gdopmuposanue MUpOBO33PEHUsl, COOMBEMCMBYIOUWE20  COBPEMEHHOMY
VPOBHIO pA36UMUSL HAYKU,

pazeumue Momueayuu K OOYYeHUro U NO3HAHUIO, CHOCOOHOCmell K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOB8E YCBOCHUSl 00ueuenosedecKux
yeHHocmell,

passumue No3HABAMENbHbIX UHMEPECO8, UHMELIEKMYANbHbIX U MEOPUECKUX
cnocooHocmell 00y4arwuxcs, GopmMuposaHue y HUX CO3HAMeNIbH020 OMHOULeHUs K

Camooopazoeanuio U HEeNpepuleHOMy 00pA3068aHUI0 KAK YCI08UIO  YCHEeUHOU
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npogheccuoHanvHol U 0OWECMBEHHOU  0eAMeNbHOCMU,  OMEEMCMBEHHO20
OMHOULEHUS K CB0EM) 300P0BbI0 U NOMPEOHOCHU 8 300P0BOM 00pA3e HCUZHIUL,

Gdopmuposarue ymeHuil U HABLIKO8 PA3YMHO20 NPUPOOONOJIb308AHUS, DPA3GUMUE
9KONO2UYECKOL  KYIbMmypsl,  npuodpemenue  onvima  00UecmeeHHo-Nnoe3HOl
DKOJI02UYECKOU OesimelbHOCIU.

[lermu w 3amaum wW3y4deHUs mpeaMeTa «XUMHUS» TOIYYHIA TMOAPOOHYIO
METOIMYSCKYI0 MHTEPIPETAIMIO B pasjieiic mporpaMMel «IlmanupyemMeie pe3yiabTaThl
OCBOCHHSI TIpEAMETay, OJlaromapsi 4emMy o0ecredeHo YETKOE MPEJCTaBICHUE O TOM,
KaKue 3HAHWSA W YMCHHUS HMEIOT IPSAMOE OTHOIICHHE K peau3aliii KOHKPETHOM

ociin.

MECTO YYEBHOI'O IPEJIMETA «XUMHUSA» B YHEBHOM IIVIAHE

B cucreme cpennero obmiero oOpazoBaHusi «XuUMHUS», W3ydaemass Ha 0a30BOM
YpOBHE, MpHU3HAHA OO0SA3aTENbHBIM YYEOHBIM MPEIMETOM, BXOJSALIMM B COCTaB
npenMetrHol  obmactu  «EctectBenHble  Haykm».  OOmiee  4UMCIO  4YacoB,
PEKOMEHI0BaHHBIX i u3ydeHus: xumun — 70 gacos: B 10 kmacce — 35 yacos (1 yac
B Heqeno), B 11 kmacce — 35 vacoB (1 yac B Hefeno).

Y4eOHsIif mpenMer «XUMHUS» YTIIyOJIEHHOTO YpOBHS M3YyYEHHs BXOJIUT B COCTaB
npeaMeTHorr obnactu «EctecTBeHHBle Hayku». Ero wusydeHue mnpemrycMOTPEHO
B KJIJacCaX €CTECTBEHHOHAYYHOTO MNpOQMIs, HampUMep XHUMHUYECKHUX, XUMHUKO-
OMONOTHYECKUX W MEAWIMHCKUX. B 3THX Kiaccax H3ydYeHHE MaHHOTO IMpeaMeTa
MIPETYCMOTPEHO B 00BhEME yueOHOM Harpy3ku He MeHee 3 4 B Hezento. O01iee 9uciio
4acoB, PEKOMEHJOBAHHBIX JUIsl U3YYEHUS XMMUU Ha yriayOnéHHoMm ypoBHe, — 210
gacoB: B 10 knacce — 105 yaca (3 gaca B Henento), B 11 kiacce — 105 gaca (3 yaca B
HEJIEITIO).

[Ipu QopmupoBaHnM 00pa30BATENLHON OpraHU3alMe MYJIBTHUIPO(UILHOTO
yueOHoro miana it 10 u 11 kmaccoB ycTaHaBinuBaeTcsl yueOHasi Harpyska o MmpeaMeTy
«Xumus» it 0a3oBoro ypoBHs B oboveme 1 wac B Hememo (35 4 B rom), a i
yrIyOJIE€HHOTO YPOBHS CIIEAYIOIMM 00pa3zoM: 1 yac B HEZAENIo 3a cYeT 00s13aTeIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha nONOTHUTENBbHBIE YueOHbIE

npeaMeThbl. Takum 00paszoM, Juisi 00y4aronIuxcs, BRIOpaBUIMX YIIIyOJIEHHOE U3yUeHUe
17



XUMHH, yueOHasi Harpy3ka yCTaHaBIMBaeTcsa Takxke 3 yaca B Hegemo (105 4 B rox),
3TO TMpPaBOMEPHO, €CIM MakCHUMajbHas YyueOHas Harpy3ka HE IMPEBbIIIAeT
MaKCHUMAaJIbHO JIOIYCTUMYIO YUeOHYIO Harpy3Ky B HE/IEIIO.

B TemaTtnieckoM IJIaHUPOBAHUM yKa3aH Pe3epB yU4eOHOrO BPEMEHM, KOTOPOE
pEeKOMEHAyeTCsl Ul pealu3allid aBTOPCKUX IOAXOJOB IO HCIHOJIb30BAHHUIO

pa3Ho00pa3HBIX (OPM OpTraHU3AIMH YI4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYUEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS 00y4arolUMUCS
MporpaMM CpeHero ooOmero oOpa3oBaHUsi (JUYHOCTHBIM, METalmpeAMETHBIM H
npenaMeTHbiM). [lomyueHne xumuueckoro oOpa3zoBaHHUs Oa3uUpyeTcsi HA OCHOBHBIX
TUAAKTUYECKUX TPUHLIMNAX 00ydeHus (HAyYHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYIIHOCTH, CBSI3M TEOPUU C MPAKTUKOM, HArJIAOHOCTH M Jp.), HAa MPUMEHEHUU
COBPEMEHHBIX O00Pa30BATENBHBIX TEXHOJOTHH C YYETOM MEXaHU3MOB JIOCTHIKEHUS
BCEX  IUIAHMPYEMBIX  pPE3yIbTaTOB  OCBOEHHS  OCHOBHOW  00pa3oBaTeIbHOU
nporpammbl. HaydHo-MeTOAM4ecko OCHOBOW i pa3pabOTKH TUTAHUPYEMBIX
pEe3yNbTaTOB OCBOECHMS MpOrpamMM CpeAHEero ooOmero oOpa3oBaHUs —SBIAETCA

CHCTCMHO-,HGHTGHBHOCTHBIﬁ moaAxod.

JIMYHOCTHBIE PE3YJIbTATDBI

B coorBercTBUM ¢ CUCTEMHO-AEATEIIBHOCTHBIM IIOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIHUE:

OCO3HaHWE  OOYYaIOMUMHCS  POCCHUMCKOM  TpakIaHCKOM  WMIASHTUYHOCTU —

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYUEe MOTUBALUU K 00yUEHUIO;
LEJICHANIPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE

KJTFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAAULIMIA 0a30BOM HAYKU XUMUHU;
TOTOBHOCTh U  CIIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJACTBOBAaThCA B  CBOEH

JNEATEIBHOCTA LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMHM, INPUCYIIMMHU LIEIOCTHON
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CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIMYUe TPABOCO3HAHUS SKOJOTHYECKON KYJIBTYPBI U CIIOCOOHOCTH CTaBHUTH IIETH U

CTPOWTH )KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MPEAMeTa « XUMHUSD) TOCTUTAIOTCS B SMHCTBE
yu4eOHOH ¥ BOCHUTATENBHOW JesiTenbHOCTH OpraHm3alid B COOTBETCTBUU C
I'YMaHHCTUYECKUMU, COMOKYIBTYPHBIMH, TyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMHU U
HJIeallaMi POCCHHCKOTO TPasKIaHCKOTO OOIIECTBA, TPUHITHIMU B O0IIECTBE HOPMaMH
U TpaBWIaAMHA TIOBEJCHHS, CHOCOOCTBYIOIIUMH TpOIeccaM  CaMOIIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTU O0YJAIOIIHXCS.

JInyHOCTHBIE ~ pe3yJdbTaThl ~ OCBOCGHUS  IpeaMeTa  «XUMHUS»  OTPaxaroT
C(OPMHPOBAHHOCTD OIBITA [O3HABATECIBHON M MPAKTHYSCKOW JEATEIBHOCTH
00yYaromuxcsi Mo peaju3aliyl MPUHATHIX B OOIIECTBE LEHHOCTEH, B TOM YHUCIE B

qacCTHu.

1. I'pakaaHCKOro BOCIMTAHUSA

OCO3HaHMSI OOYYAIOIMIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEM,
YBOKECHUS K 3aKOHY U MPaBOIOPSJIKY;

MPEJICTABIICHHUS] O COLIMATIBLHBIX HOPMax U MpaBWJIaX MEKJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATCIHPHOCTH IPH CO3JaHUU YUCOHBIX
MPOEKTOB, pEIICHWM YYEeOHBIX MW TO3HABATEJNBHBIX 3a/ayd, BBIIOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI

JIPYTUX MPU aHAIHU3E PA3THUYHBIX BUIOB YY€OHOH ACATEIHHOCTH;

2. [TaTpuOTHYECKOT0O BOCIIMTAHMS:

LIEHHOCTHOI'O OTHOILIEHUS K UCTOPUUYECKOMY M HAYYHOMY HACJIEAUIO OTEYECTBEHHOU
XUMWH;

YBaXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH U MPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHMXKEHUS HAYKH €CTh PE3yJbTaT JIUTEIIbHBIX
HAOJIIOICHHUM, KPOMOTIMBBIX IKCIEPUMEHTAIbHBIX MMOUCKOB, MOCTOSHHOTO TpyAa

YYEHBIX U IIPAKTUKOB;
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HHTCPCCa M IIO3HABATCIIbHBIX MOTHBOB B IIOJYYCHHMHU H IIOCIICAYIOIICM aHAJIN3C

I/IH(bOpMaIII/II/I 0 MEPCIOBBIX JOCTUKCHUAX COBpCMCHHOﬁ OTE€YECTBCHHOM XHUMUH,

3. /IlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OILICHHBATh CUTYyalldd, CBA3aHHbIE C XUMUYECKUMHU SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEJACHHE U MOCTYNKH CBOMX TOBAPHILEH C MO3UIIMMA

HPAaBCTBCHHBIX W IIPABOBBIX HOPM U OCO-3HAHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4. @opmupoBaHNs KYJAbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEN 370poBOro M Oe3omacHOro o0Opasza >KU3HM; HEOOXOJIUMOCTU
OTBETCTBEHHOTO OTHOUIEHHS] K COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY
310pPOBBIO;

co0JII0IeHU MTpaBuJl 0€30MacHOTr0 00pallleHus C BEIIECTBAMU B OBITY, TOBCEIHEBHON
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MMOHUMAHUS LIEHHOCTU MpaBWUJ UHAUBUAYAJIBHOTO M KOJUIEKTUBHOI'O O€3011acHOro
IIOBEJICHNs B CUTYyalUAX, YIPOKAIOIIUX 3J0POBBIO M JKU3HU JIIOJEH; OCO3HAHMS
MOCJECTBUA W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJCHHS aJKOroJs,

HAapKOTHUKOB, KYPEHU);

5. TpynoBoro BociuTaHusi:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEILCKON JIEATEIbHOCTH,
0011IeCTBEHHO TOJIC3HOM, TBOPUYECKON U JPYTUX BUJIAX JACATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3aJad COLUAIbHOU
HAIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUUYECKOMY M3YUYCHHIO Mpodeccuid pa3auyHoro pojaa, B TOM YHUCIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUHU;

YBOKEHUS K TPYAY, JIOJISIM TPyJa U pe3ybTaTaM TPYAOBOM NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaIbHOW TpPAaeKTOPWUU OOpa3OBaHUS,

Oynymiel nmpodeccuy U peann3alud COOCTBEHHBIX KU3HEHHBIX TJIAHOB C yIETOM
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JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUHU, WHTEPECOB M TMOTPEOHOCTEU

00IIIECTBA;

6. IK0JI0rN4ecKOro BOCIUTAHUS

AKOJIOTMYECKH  1€eCO00pa3HOTO OTHOIICHWS K TPUPOJIe, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMJIE;

MOHMMAaHUSl  TJI00ALHOTO  XapakTepa  AKOJOTMYECKUX  MpoOsieM,  BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPEbI;

OCO3HaHMUsI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKEHUM XUMHHM JUIS PelICHUs
BOMPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATUS JCHUCTBHUM, MPUHOCAIIMX BPEH OKPYKAIOIIECH IPUPOIHOU
cpene, YMEHHS MPOTHO3UPOBATh HEOJArOMPHUATHBIC SKOJIOTHUYCCKHUE IMOCICICTBHS
NPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPAIIATh UX;

HAINYUS PA3BUTOTO 3KOJIOTHYECKOTO MBIILICHUS, SKOJOTHYECKON KYJIbTYpPHI, OIbITA
JNEATEIbHOCTH 3KOJIOTUYECKON HAIPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU
B MO3HABaTEJIbHOW, KOMMYHUKATUBHOW M COLIMAJIBHOM MPAKTHUKE, CIOCOOHOCTH U

YMCHHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHHU XGMO(I)O6HI/I;

7. LleHHOCTH HAYYHOI'O IO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTHUKY;

MOHUMAaHUS CIeUUPUKA XUMUU KaK HayKd, OCO3HaHUsA €€ poyid B (HOPMHUPOBAHUU
pPallMOHAJIBHOTO HAYYHOTO MBIILJIEHUSI, CO3/JaHUH 1IEIOCTHOTO MpEeACTaBICHUs 00
OKpYXKaIIEM MHUpPE KaK O €IUHCTBE NPUPOABI U YEJIOBEKa, B IIO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEM W PEIICHUH MPOOJEM COXpPaHEHUS MPUPOTHOTO
paBHOBECHS,

yOXKIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHH JIJIi COBPEMEHHOW ITUBWIIN3AINH: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH M BaXXHOM POJIM B CO3JaHUU HOBOH 0a3bl
MaTepUaTbHOU KYJIbTYPbI, PEIICHUH TT100aTbHBIX MPOOJIEM YCTOMUYUBOTO Pa3BUTHS
YEJIOBEYECTBA —  ChIPbEBOM, DHEPIreTUYECKOW, IIHUIIEBOM H  HDKOJOTHYECKOMU
0€30MacHOCTH, B Pa3BUTHUM MEJULIUHBI, O0OECIIEUEHUN YCIOBHUM YCIENUIHOTO Tpy/a

Y DKOJIOTUYECKU KOM(POPTHON KU3HU KAXKIOTO YjieHa 00IeCTBa;
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€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TOHMMAHHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCITOJIb30BaTh MOJIydaeMble
3HaHWS [UJI1  aHaliM3a W OOBSCHEHUS SBICHWWA OKPYXAIOMEro Mupa u
MIPOUCXOSIINX B HEM U3MEHEHUH; YMEHHUS JIeaTh 000CHOBAHHBIE 3aKIIIOUCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMEIOMUXCS JaHHBIX C [EIbI0 TOJYICHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS JUIS PEIICHUS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K IO3HAHHUIO M UCCIIeIOBATEIbCKON eI TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY ITOJTYYEHUIO HOBBIX 3HAHHMM 10 XUMHH B COOTBETCTBUU C KU3HECHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3nuyHbX cdepax npodhecCHoOHATbHOM

ACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHUS Y4YEOHOTO TpeaMeTa «XUMHUs» Ha
YpOBHE CpeaHEro 001mero o0pa3oBaHMs BKIFOYAIOT: 3HAYUMBIC I (DOPMHUPOBAHMSI
MHUPOBO33pEHUS oOy4Jaromxcs MEXIUCITUTUTMHAPHBIC (MeXTpeMEeTHBIC)
oOllleHayYHbIE TIOHATHS, OTPaXAlOUUe IEJIOCTHOCTh HAYyYHOW KApTHUHBI MUpa H
cne-IupUKy METOJ0B IMO3HAHMS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPrUs, SBJICHHUE, IMPOIECC, CHUCTeMa, HaydHbId (AT, TPUHIMI,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsS, HCCIICIOBaHUE, HAOIOACHHUE,
U3MEPCHHE, OKCICPUMEHT W  Jp.); YHUBEpPCAJbHbIC Yy4eOHBIC JICHCTBHS
(mo3HaBaTenbHBIE,  KOMMYHHKATHUBHBIC,  PETYJSITUBHBIE),  O0ECHEeYMBAIOIINE
dbopmupoBaHne (PYHKIIMOHAIBHONW TPAMOTHOCTH M COIHMAJIBLHOH KOMITCTCHIIHH
oOy4Jaronuxcsi;  CIOCOOHOCTh ~ OOYYaromIMXCsl ~ HWCIOJIb30BaTh ~ OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC Yy4ueOHBIC
JNIEUCTBUA B MIO3HABATEILHOU U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHbie  pe3yJdbTaThl  OTPAKAIOT  OBJIAJCHHE  YHUBEPCATHHBIMU

y‘le6HBIMI/I IMO3HAaBATCJIbHBIMHU, KOMMYHHUKATUBHBIMHA U PCTYIIATHBHBIMHA I[GI\/’ICTBI/IHMI/I.
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Oesnaoenue YrHUueepcajibHolmu yueﬁﬂbmu NO3HABAM EJIbHBIMU OCUCHBUAMU:

1. Ba30BBIMH JJOTHYECKHMH AeHCTBHIMH:

CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aKTyaJM3UPOBaTh MPoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEJIN AEATCIbHOCTH, 3a/1aBasi MMApAMETPhl U KPUTEPUU UX JOCTHXKCHUS,
COOTHOCHUTB PE3YJIbTATHI IESITEIBHOCTH C MTOCTABIECHHBIMU LEIAMU;

WCMOJIb30BaTh MPU OCBOCHUHU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIAECIATH
XapaKTEepHbIE TPU3HAKK TIOHATUH W  yCTAHABIMBATh WX  B3aUMOCBSI3b,
HCITOJIH30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUI;

BBHIOMpaTh OCHOBAHHUS U KPUTEPUU JIs KiIacCH(HUKAIMM BEIIECTB M XHMHUYECKUX
pEeaKInii;

YCTAaHABJIMBATh IPUUYUHHO-CIICACTBEHHBIE CBSI3U MEX/Y U3YYa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PaACCYyXACHUS (MHAYKTUBHBIC, NETYKTUBHBIC, MO aHAJIOTUH),
BBISIBIIATH 3aKOHOMEPHOCTM M MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX,
(hOopMyIUPOBATH BBIBOABI U 3aKITIOUCHUS;

MPUMEHAThL B TMPOLECCE TO3HAHUS MCHOJb3YEMbIE B XHUMHU CHMBOJIUYECKHUE
(3HaKOBBIE)  MOJACIHM, MPeoOpa3oBBIBaTh  MOJCIBHBIC  IPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyrna, ypaBHEHUE
XUMUYECKOM  peakiuu — TMpU pEeHIeHHH Yy4eOHBIX TO3HABATEIBHBIX U
MPAKTUYECKUX 3aJ1a4, NPUMEHSITh HA3BAHHBIC MOJICJIBHBIC MPEIACTABICHUS IS
BBISIBJICHHSI XApPaKTEPHBIX TMPU3HAKOB M3Y4YaE€MbIX BEIIECTB M XUMHUYECKHX

pEeaKLHnii;

2. Ba30BbIMH HCCJIET0BATEIbLCKHMHU A€HCTBUSIMU:

BJIAJIETh OCHOBAMHU METOJ0B HAYYHOI'0 NTO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIINN;

dbopMynMpoBaTh eI W 3aJayd HUCCIEJOBAaHUS, MCIOJIb30BaTh ITOCTABJICHHBIC U
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUMOTE3bI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJICTh HABBIKAMHW CAMOCTOSATCIIBHOI'O INNIAHUPOBAHUA W IMPOBCACHUA YHCHHNYCCKHUX
23



AKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHMs HaOJI0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO IIPOrHO3UPOBATh €ro pe3yJbTaT, (OpMyIUpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEIOBAHMS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

npUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIEOBATEIBCKON U MPOEKTHOM JESTENbHOCTH,
MPOSIBJISITE CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbBHOMY MOHCKY METOJOB

PCHICHUA IMMPAKTHUYCCKUX 3a4a4, IPUMCHCHUIO PA3JIMIHBIX MCTOA0B ITO3HAHUA,

3. Paboroii ¢ nndopmanueii:

OPUEHTHPOBATHCS B PA3JIMUYHBIX HCTOYHUKAX HHGPOpMAIUU (HAYIHO-TOMYJIsIpHAs
JUTepaTypa XUMHYECKOIO COJEpKaHUsS, CIpaBOYHBbIE IOCOOUS, PECYpCHI
WnTepHera), aHanu3upoBaThb HWHGOPMALMIO pa3IUYHbIX BHUIAOB U  (opM
MpeICTaBICHHUA, KPUTHUYECKH OILICHUBATH e JOCTOBEPHOCTD U
HENPOTUBOPEUYHUBOCTH;

dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IMUHBIE METOJBI MPU MOUCKE U OTOOpE
nH(popManuu, HEOOXOIMMOM /JI BBITOJHEHHS YYEOHBIX 3a7a4 ONpPEAeSIEHHOTO
TUIIA;

npuodpeTaTh OMBIT  HWCIOJB30BaHUS UHGOPMAITMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY TpeACTaBICHUs HUHPOpPMAIUH
(cxemsl, rpaduKy, TUarpaMmbl, TaOJIHIIbI, PUCYHKH H T. 11.);

HCIOJIb30BaTh HAYYHBIH fA3BIK B KAayeCTBE CpPEJCTBA INMpHU paboTe ¢ XUMHUYECKOU
uH(popManuen: NPUMEHITh MEXIpeAMETHbIe ((PU3nYecKkue M MaTeMaTU4yeCcKHe)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.
Osnadenue yHu6epcanbHbIMU KOMMYHUKAMUBGHBIMU 0CUCMBUAMU:

3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJe Auayora H/wiu
IUCKYCCUW,  BBICKa3bIBaTh  WIEH, (OPMYIUPOBAaTH  CBOM  MPEAJIOKEHUS
OTHOCHTEIILHO BBITIOJTHEHUS TPEJIOKEHHOH 3a1a4u;

BBICTYNaTh C TpE3CHTaluell pe3yJbTaTOB MO3HABATENbHON  JESTEIBbHOCTH,

IMOJIYUYCHHBIX CaMOCTOATEIIbHO NJIM COBMCCTHO CO CBEPCTHUKAMU ITPH BBIITOJIHCHUU
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XUMHUYECKOTO 3KCIEpUMEHTa, MPAKTHUECKONH pabOThl MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILLIECTB, pealu3aluy y4eOHOro npoekra u (opMyIHMpoOBaTh BBIBOJbI
[0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHMS IO3ULMUU B
X0J1e 00Cyk/1eHNUs 1 0OMEHAa MHEHUSIMH.

Osnadenue yHu6epcanbHblMu peZynamueHbIMuU OCUCMEUAMU:

CaMOCTOATENIBHO  IIJIAHUPOBATb U OCYIUECTBJIATH  CBOIO  IIO3HABATEIIBHYIO
NEeATEIbHOCTh, Ompenesas €€ Lead M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpeIIaraéMblii aJIroputM JACHCTBUN MNpuU
BBIMIOJJHEHUM Y4YEOHBIX M MCCIEAOBATEIbCKUX 3a4ay, BBIOMpAaTh Hambojee
3¢ (deKTUBHBIA CHOCOO MX pElIeHHs C Y4ETOM IOJIyYE€HUS HOBBIX 3HAHUU O
BEILIECTBAX U XMMUYECKUX PEAKIUAX;

OCYILECTBIIATE CAaMOKOHTPOJb CBOEU [IEATEIIBHOCTM HAa OCHOBE CaMoOaHalau3a M

CaMOOIICHKU.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC pe3yabTAaThl OCBOSHUS MPOTPAMMBI CPETHErO OOIIETo 00pa3oBaHUS
M0 XMMHUU Ha 6A30BOM YPOBHE OPHUEHTHPOBAHBI HA 0OECIICUCHHE MPEUMYIIIECTBEHHO
00111e00pa3oBaTeIbHON U OONIEKYJIBTYPHOM TOATOTOBKM oOywarommxcs. OHu
BKJIFOYAIOT: CHeHU(pUIECKUe NIl Y4eOHOro mpenMera «XUMHs HaydHbIe 3HAHMS,
YMEHUS U CMOCOOBI JACHCTBUN MO OCBOEHHUIO, MHTEPIPETAIMU U NPEOOpa30BaAHUIO
3HAHWH, BUJBI ACATSIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HAHUN
B Pa3NINYHBIX YUEOHBIX U PEATIbHBIX KU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C XUMHUEH.

B mporpamMme mo XuUMUW TPEAMETHBIC PE3YNbTAThl IMPEACTABICHBI IO TOJaM

U3yUYeHUS KaK Ha 0a30BOM, TaK U Ha ye1yO1éHHOM YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 kuacce mpeaMeTHble pe3yJbTaTbl OCBOCHHUSI Kypca «OpraHuveckas

XHMUSD> OTPAKAKOT:

1) cgopmuposannocms  npeocmasnenuii: 0 — XAMHYECKOW  COCTaBIISIOLICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJM XUMHUU B T[O3HAHUU SIBJICHUU
npuponbl, B (GOPMUPOBAHUM MBIIUIEHUS U  KYJIbTYpPHl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW HJisi PpEUIeHHs MPaKTHYECKHX
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2)

3)

4)

5)

3aJa4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3JI0pPOBBIO H
MIPUPOTHOM CpEJE;

énaoenue CUCTEMOU XUMHAYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloIMe TMOHATUA (XUMHUYECKUHA D3JEMEHT, aroM, 3JIEKTPOHHAas
o0olouka  aToMa,  MOJEKyJa, BaJ€HTHOCTb,  3JEKTPOOTPUIATEIHLHOCTD,
XUMHYECKast CBs3b, CTPYKTYpHas hopmyna (pa3BEpHyTast U COKpaIiéHHas), MOJIb,
MOJIIpHasi Macca, MOJSIPHbI OOBEM, YTIJIEPOAHBIM CKEJeT, (PYHKIMOHAIbHAS
rpyInmna, pagukal, HW30MEpHs, HU30MEpbl, TOMOJIOTHYECKHM psAl, TOMOJIOTH,
YIJIEBOIOPOBI, KUCIOPOA- U a30TCOACPIKAILUE COCAUHEHUSI, MOHOMED, IIOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCIMHEHUS); TEOPHUM M 3aKOHbBI
(Teopust cTpoeHusi opraHudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHUs
Maccbl  BEUIECTB);  3aKOHOMEPHOCTH,  CHMBOJIMYECKMH  SI3bIK  XUMUU;
MHPOBO33PEHYECKUE 3HAHMS, JISKAIIUE B OCHOBE NMOHMMAaHUs NPUYMHHOCTH H
CUCTEMHOCTH XMMHYECKHX SABJICHHUH, (DAKTOIIOrMUECKHE CBEACHUS O CBOWMCTBAX,
COCTaBe, MOJIyYEHUHU U OE30MaCHOM HCIOJIb30BAaHUU BAKHEHIIMX OpPraHUYECKHX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

copMUpo8aHHOCMb YMeEHUll GblA6IAMb XAPAKTEPHbIE TNPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIME MOHITUS TIPU
ONMCAHWU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTUHEHU;
copMUpPOBaAHHOCMb  YMEHUli UCNOIb306aMb XUMHUYECKYI0 CHMBOJMKY JUIS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYpHBIX (pa3BEPHYTOH, COKpALIEHHOW)
dopMyll OpraHMYECKMX BELIECTB M YpPaBHEHUN XMMHUYECKUX PpEaKIUM;
U320masaueams MOJEIN MOJIEKYJI OPTAHUYECKHUX BEIIECTB I WIUTIOCTPALIMU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

cpopmuposannocme  ymeHuu yCmaHaeIueamv TPUHAMICKHOCTh H3YHYEHHBIX
OpPraHWYECKUX BEMIECTB MO HX COCTaBY M CTPOCHHUID K ONPEACIEHHOMY
KJIacCy/Tpynne CoeIMHEeHUN (YriaeBOAOPObI, KHUCIOPOJA- W a30TCOJAEpXKaIlue
COEMHEHMSI, BBICOKOMOJIEKYJIIPHbIE COEAMHEHUS); Oagamb WM Ha3BaHHUs IO
cuctematudyeckoil HomeHkiarype (IUPAC), a Takke nNpuBOIUTH TPUBHAIIbHBIC

Ha3BaHUA OTACIBHBIX OPraHNMYCCKUX BCIICCTB (BTI/IJ'ICH, IMPpONWJICH, allCTUJICH,
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6)

7)

8)

STWICHTJINKOb, TIHUIEpUH, (HEHO, popMaIbIeTUl, alleTalIbICTH I, MypaBbUHAS
KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJOTa, CTeapuHOBas KHUCJIOTA,
TIF0K03a, (PpyKTO3a, Kpaxmat, 1eJUT0I03a, TIIUIIHH);

chopmuposanHocms  yMeHUs — onpeoensimb  BHABl  XUMHUYECKOM CBSI3M B
OpPTaHUYECKUX COCTUHEHUAX (OJWHAPHBIC W KPATHBIC), KOBAIEHMHAS U UOHHAA
C6513b, O- U P-CEA3U, B0OOOPOOHAS CB513b);

chopmMupo8anHOCms  YMEeHUsE NOOMBepHCOamb HA KOHKDEMHbIX NpuMepax
xapaxmep 3a8UCUMOCMU PEAKYUOHHOU CNOCOOHOCIU OP2AHUYEeCKUX COeOUHeHUll
om Kpamuocmu u muna KOBAJIEeHMHOU C853U (0- U T-C8A3U), 83AUMHO20 GIUSHUSL
amomo8 u 2pynn amomos 8 MOJeKyaIax;

chopmupoeanHocms ~ yMeHUuss NPUMEHsMb  TIONOXKEHUS TEOPUH  CTPOCHHUS
oprannueckux BemectB A. M. ByTiepoBa st 00bsiICHEHHs 3aBUCHMOCTH CBOMCTB
BEIIECTB OT KX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;
chopmuposanHocmob yMeHUll XapaxKmepuzoeams COCTaB, CTpOeHUE, Pu3nIecKue
U XHMHYECKHE CBOWCTBA THUIIMYHBIX IIPEACTABUTENICH PA3IUYHBIX KJIACCOB
OpTraHUYECKUX BEIIECTB (METaH, 3TaH, dTWJICH, MMPOMIICH, alleTHIeH, OyTaIueH-
1,3, metunOyraaueH-1,3, 6eH301, METaHOJI, ATAHOJ, dTUJICHIJIMKOIb, TJIUIIECPUH,
deHom, arneraabAeTHl, MypaBbUHAS M YKCYCHAas KHCIJIOTBI, TJIFOKO3a, Kpaxma,
IIEJUTIOJI03a, aMHHOYKCYCHAsI KUCJIOTA); ULIOCMPUPOB8Amb TEHETUYECKYIO CBS3b
MEXJIy HHUMHU YPaBHCHHSIMH COOTBETCTBYIOIIMX XHUMHYECKHUX PpEAKIUH ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

chopmuposanHOCms YMEHUll XapaKkmepuzoeams coCmaes, CmpoeHue, gusuyeckue
U Xumudeckue C80UCMBA MUNUYHBIX Npeocmasumeseil pa3iuyHblX KIACCOo8
OpP2AHUYEeCKUX BeUeCmB: AIKAHO8, YUKIOAIKAHO8, AJIKeHO8, ANKAOUECHO8, AIKUHOS,
aApOMAMUYecKux yeneeo0opooos, CNupmos, aib0ecudos, KemoHo8, KApOOHOBbIX
KUCTIOM, NPOCMBIX U CAONCHLIX IPUPOB, IHCUPOB, HUMPOCOCOUHEHUL U AMUHOS,
AMUHOKUCTIOM,  0eNKos,  yeneso008  (MOHO-, Ou- U  NOJUCAXAPUOO8);
ULTIOCMPUPOBAMb ~ 2€HEeMUYECKYl0  CB8A3b  Mexc0y  HUMU  YPABHEHUAMU

COOM@@I’I’ICMG_)/IOWMX XumudeckKkux peam;uﬁ C uUcCcnojbzoedadHuem Cmpmeyprlx
popmyn,
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9) cgopmuposannocms ymenus xapaxkmepuzo8ams WCTOYHHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, TPUPOAHBIM Ta3, Yrojib), CIOCOOBI HX TMEpepadOTKH H
MpaKTHYECKOEe MPUMEHEHHUE MPOAYKTOB NepepadoTKy;

10)chopmuposannocmes  ymenuii  npo6oOums  BBIYHCICHUS 110 XHMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMUECTBA MCXOIHOTO BEIIECTBA MU MPOIYKTa
peaKuu MO HW3BECTHBIM Macce, 00bEMy, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIECTB WJIU MPOAYKTOB PEaKIINN);

11) cghopmuposannocme ymenuil 6radems CHCTEMOUN 3HAHUH 00 OCHOBHBIX METOJAx
HAyYHOTO TIO3HAHUS, HCIOJB3YEMbIX B XHMHUM TPU HU3YYCHUU BEIIECTB U
XUMHUYECKUX SIBJICHUI (HabmrosieHue, U3MEpEeHue, HKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCNOIb306AMb CUCTEMHBIE XUMHUYECKUE 3HAHUS IS TPUHSITHS
pelieHnil B KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;
chopmuposanHocmsb  81A0€HUSL CUCMEMOU 3HAHULL O eCMeCmBeHHOHAYYHbIX
Memooax No3HaAHUs — HAOII0O0eHUU, UBMEPEHUU, MOOEUPOBAHUL, IKCNepUMEHme
(peanvHoOM U MbICTEHHOM) U YMEHUS NPUMEHAMb MU SHAHUSL,
cpopmMupo8anHoCcmy yMeHUs: NPUMEHAMb OCHOBHblE ONEpaAyUU MblCIUMENbHOL
oesimenbHOCMU — AHAIU3 U CUHmMeE3, CpasHeHue, 00obujenue, cucmemamusayuro,
8blsIGNIeHUE NPUYUHHO-CTIeOCMBEHHbIX C853ell — OISl U3YUeHUsl CEOUICME Geuecms U
XUMUYECKUX PeaKyull,

12)chopmuposannocmes ymenuii cobarooams npasusia TOJIB30BAHUS XUMHUCCKOH
MoCy/Ioi U JabopaToOpHbIM 000pYJIOBAaHHMEM, a TaKXKe MpaBuia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMHU TIO BBHITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB,;

13) chopmuposannocmes  ymenuii  niaHupoéamv M GbINOJHAMb — XUMHUYCCKHIA
DKCIIEPUMEHT  (TIpPEBpaIlleHUs OpPraHWYECKUX BEIIECTB IPH  HArpEBaHWH,
MOJlydeHHWE OTWICHa M M3yYeHHWE €ero CBOWCTB, KA4YE€CTBEHHBIC PEAKIIHH
OpPTraHWYECKUX BEIIECTB, JEHATypaius OCJIKOB TMpPU HarpeBaHUU, I[BETHHIC
peakiuu OEIKOB) B COOTBETCTBMM C IpaBUJIaMU TEXHUKUA O€30MAaCHOCTH MpHU

oOpalieHny ¢ BEIIeCTBAMH U J1a0OPaTOPHBIM OOOPYIOBAHUEM, NPeOCmAasisiamb
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pe3yNbTaThl XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amucd ypaBHCHHM
COOTBETCTBYIOIIUX PEAKUUNA U @opmyiuposams BBIBOJABI Ha OCHOBE JTHUX
pE3yNbTATOB;
chOPMUPOBAHHOCMb YMEHUL. CAMOCMOAMENbHO NIAAHUPOBAMb U NPOBOOUMND
XUMUYECKUN IKCHnepumenm (noayyeHue u usydeHue CE0UCme OpeaHuyecKux
geujecms, KauecmeeHHbvle peaxkyuu yeaeo00po008 pAaA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPIAHCAUWUX OP2AHUYECKUX BeUjecm8, peuleHue dKCNePpUMEHMATbHbIX
3a0ay No pAcno3HABAHUIO OP2AHUYECKUX 6eujecms) ¢ CcoOMo0eHuemM npasui
be3onacno2o obpaweHuss ¢ sewecmeamu U aadbopamopHsiM 000pY008aHUEM,
Gdopmynuposams yenb UCCIEO008AHUS, NPEOCMABIAMb 6 pA3IU4HOU ¢hopme
pe3yibmamvl IKCNePUMeHma, auaIu3upo8ams U OYeHU8ams Ux 00CMO8EPHOCNb,

14)cpopmuposannocms  ymenutl  KpUMu4ecku — AHAIUUPOBAMb  XUMHUYECKYIO
UH(pOpMAIHIO, TOJIy4aeMyI0 U3 pa3HbIX ncTouHUKOB (CMU, UuTepHeT u ap.);
cghopmupoeanHocmev  YMeHUll:  OCYWecmenams — YeleHAnpPaeieHHblli  NOUCK
XUMUYeCKoU UHGopmayuu 8 pasiuyHsvlX UCMOYHUKAX (HAYYHAs U Y4eOHO-HAYYHAas
aumepamypa, CMU, Humepnem u 0p.), Kpumuuecku auaiusuposamo
Xumuyeckyro  ungopmayuro, nepepabamvieamv €€ U  UCHONb308AMb 8
COOmMBemMCcmeuU ¢ NOCMAGIeHHOU YUeOHOU 3a0ayell

15) cpopmuposannocmo VMeHUtl cobooamo npasuia AKOJIOTUYECKHU
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM JCATENBHOCTH B IIENISAX
COXpaHEHUsI CBOETO 3[I0POBbSl U OKPYKAIOIIEH MPUPOIHON CpPEIbl, 0co3HaA8amy
OMAacCHOCTh BO3JCHCTBUSI HAa KUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BellleCTB, MOHUMAas cMbica mnokazatens [IJJK (mpemensHOM gomycTuMOit
KOHIICHTPAILlMU), MNOACHAMb, HA TpPHUMEpPax  CHocoObl  YMEHBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;
AHATU3UPOBAMb UYeecO0OPASHOCMb NPUMEHEHUsT  OP2AHUYeCKUX  8eujecms 8
NPOMBIULIEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHU. COOMHOULEHUS] PUCK-NOJIb3A

16) a1  0OydaromMXCsi € OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS: yMEHHE
MPUMEHSITh 3HaHHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJaX TMO3HAHUS BEIIECTB U

XUMHUYCCKHUX HBHeHHﬁ;

29



17)u1st cienbIX | CITA0OBUASIINX OOYUYaIONIUXCS: YMEHHE HMCIIOIh30BaTh Pelbe(hyHO

TOYEUHYIO cucTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudeckux Gopmyi.

B 11 kuaacce mnpeaMerHble pe3yJabTaTbl OCBOeHHsI Kypca «OO0mas wu

HEOPraHM4YecKasi XUMHS» OTPAKAIOT:

1) cpopmuposannocmv  npeocmaeieHuil: 0  XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, POJM XHUMHUM B IIO3HAHUU SIBJICHUU
npuposbl, B  (GOPMUPOBAHUU  MBIIUICHUS U KYJbTYphl ~ JIUYHOCTH, €&
(GyHKIHMOHATIBHOM T'PAMOTHOCTH, HEOOXOJUMOM Il pEIICHUs MPaKTUYECKHUX
3aJlady U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CPEJIE;

2) enadenue CUCTEMOM XUMUYECKUX 3HaHUM, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS (XMMHYECKUH 3JEMEHT, aToMm, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HMOH, MOJIEKYJa, MOJib, MOJIAPHBIA 0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCJICHUS, XUMUYECKasl CBS3b
(koBaJieHTHAasi, WOHHAs, METa/UIMYecKasi, BOJOPOJHAs), KpUCTAIIIMYECKAs
pElIETKA, TUIIBI XUMUYECKUX PEaKUUW, PacCTBOP, SJIEKTPOJIHUTHI, HEIIEKTPOJIUTHI,
AIEKTPOJIUTAYECKAsT JIUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh
XUMUYECKOM peakluh, XUMUYECKOE PaBHOBECHE; TCOPUU M 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JHcconmanuu, nepuomuueckuii 3akoH . . Menneneesna,
3aKOH COXPAHEHUsSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAICHUS SHEPTUU
Py XUMHYECKHX PEAKIMsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUIN SI3BIK XHMHH,
MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XUMHYECKUX SIBICHHUH, (PAKTOJIOTHYECKUE CBEIICHUSI O CBOMCTBAX,
COCTaBe, MOTYYEHUHN 1 0€30MMaCHOM HCIOJIb30BAHUH BAKHEHIIINX HEOPTaHUIECKUX
BEILIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;
co8peMenHble NpedCMmAsieHUuss 0 CMPOeHUU 6ewjecmea HA amoMHOM, UOHHO-
MONEKYAAPHOM U HAOMONEKYAAPHOM YPOBHAX, NPEOCMABIeHUs O MeXaHUusMax
XUMUYECKUX PeaKyuti, mepMOOUHAMUYECKUX U KUHEeMUYECKUX 3aKOHOMEPHOCMISIX

Ux npomexkaHud, o0 XUMUYECKOM pdasHosecuu, pacmeopax u ducnepcnblx
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cucmemax; ¢haxkmonocuyeckue c8edeHusi 0 C80UCmeax, cocmase, NOJAYYeHUU U
0e30NACHOM UCNONB308AHUU BANCHEUUUX HEOP2AHUYECKUX eeujecms 8 Obimy u
NPAKmMu4eckol  OesimelbHOCMU — 4elloeKd, OOWUX — HAYYHBLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCNEA;

3) copmuposannocmv ymeHull 6blsGIAMbL XAPAKTEPHBIC TPU3HAKH ITOHATHH,
yCcmanaenueams WX B3aAUMOCBS3b, UCHOb308amb COOTBETCTBYIOIINE ITOHATHUS
IIpY ONMCAaHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILICHUN;

4) cpopmuposannocmeb  yMeHUll UCHOAb308aMb XUMHUYSCKYI0 CHMBOJIMKY  JUIS
cocTaBicHUs (GopMys BEHIECTB W  ypaBHEHUM XHMHUYECKUX  PEAKIIUN;
cucteMatnueckyro HomeHkIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTICIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHblid ra3, YIJICKHUCIbIA Tra3, aMMHak, Tami¢Has
W3BECTh, HETalIEHast U3BECTh, TUTHEBAS COJIA, TUPUT U JP.);

5) cpopmuposannocmo ymenuii onpedensimv BAJICHTHOCTh M CTEIEHb OKHCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTaBa; BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAs, HOHHAsI, METAJJTNYECKAasi, BOJIOPOJIHAS) B COSAMHEHUSIX; THII
KPUCTALTMYECKON PEeIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJspHas,
HMOHHAs, METaJUIMUECKas); XapaKTep Cpe/ibl B BOJIHBIX PAaCTBOPaX HEOPTraHUUECCKUX
COCIUHCHUM;
cghopmuposanHocmo yMeHusi 00BACHAMb 3A8UCUMOCHb CBOUCME Bewecms Oom
8UOA XUMUYECKOU C85A3U U MUNd KPUCMALIUYECKOU peuémKu, OOMeHHbLl U
OOHOPHO-AKYENMOPHBIL MEXAHU3MbL 00PA308AHUSL KOBALEHMHOU CB53U;

6) cihopmuposannocme ymenuil ycmanasiueanms MPUHAIICKHOCTh HEOPTaHUIECKUX
BEII[ECTB M0 UX COCTaBY K OMPEACIEHHOMY KIIACCy/TPyNIe COeTUHEHHUH (TPOCTHIC
BEIIECTBA — METa/UIbl M  HEMETaJlJIbl, OKCHJbI, OCHOBAHHUS, KHCJIOTHI,
am(bOoTepHbIE THIAPOKCHIBI, COJIN);
chopmuposanHoCms yMeHUI: K1acCupuyuposams.: Heopeanuieckue geujecmad no
Ux cocmaegy, Xumuyeckue peaxyuu no pasiudHviM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eewjecms, meniogomy d¢gexmy peaxkyuu, usMeHeHUr cmeneHell

OKUCJIEHUA JJ1eEMEHRMOoeE, 06pamumocmu, yuacmuro Kamaausamopa u I’l’ll/l),
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7)

8)

9)

CAMOCMOSIMENbHO 8blOUPAMb OCHOBAHUS U Kpumepuu O01sa Klaccuguxkayuu
U3yuaemulx ewecms U XUMU4eCKux peaKyutl,

chopmMupo8anHoCmy yMeHUll packpbléams CMBICI Tiepuoanydeckoro 3akona Jl. U.
MeHnpeneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUU;

chopmuposanHoCcmy YMeHUll Xapakmepuszoeams 3JICKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mepuooB [lepuoanyueckoid cucTeMbl XUMHUYECKUX
anmemenTtoB [I. M. MeHneneeBa, UCHONB3ysl MOHSATHS «S-, P-, d-2JI€KTpOHHBIE
opOuTANINY, «IHEPTETUUECKUE YPOBHIY; 00BACHANMb 3aKOHOMEPHOCTU U3MEHEHHUS
CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HUX COCIMHEHUN MO MEepuoiaM U rpynmnam
[Teproanueckoit cucrembl XuMudeckux 3neMeHToB /. M. Menneneena;
«OCHOBHOE U B030VHCOEHHOE IHEpeemuyecKue COCMOAHUSL amomay, 00bACHAMDb
3AKOHOMEPHOCMU U3MEHEHUs CEOLUICME XUMUYECKUX INeMEHMO8 U UX COeOUHeHUl
no nepuooam u spynnam Ilepuoouuecxoii cucmemot /| U Menoeneesa, eanenmuvie
B03MONCHOCMU  AMOMO8 JJIeMEHMO8 HA OCHO8€ CMPOEHUS UX IIeKMPOHHBIX
00010YeK

cpopmuposannocms  ymeHuil  xapakmepuzogams  (onucvieamp)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB;
noomeepoicoams CyIIeCTBOBAHNE T€HETUYECKON CBS3M MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IMMOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;
chopMUpoBaHHOCMb ~ YMEHUs — pPACKpbl8amb  CYWHOCMb:  OKUCIUMETbHO-
80CCMAHOBUMENbHBIX ~ PEaKyuli. NnocpeocmeomM COCMABIEHUS  INEeKMPOHHO20
banamca smux peaxyuul, peakyuti UOHHO 20 0OMeHa NYyMéEM COCMAGIEeHUs UX
NOJHBIX U COKPAWEHHBIX UOHHLIX VPAGHEHUl, peakyuti 2uopoiusda, peaxkyuil
KOMNIeKcoobpazosanus  (Ha  npumepe  2UOPOKCOKOMNIEKCO8  YUHKA U

ANIOMUHUSL);

10) chopmuposannocme  ymenusi  kiaccuguyupoéams XUMHUSCKHE PEAKIUH T10

pPa3JIMYHBIM TpHU3HAKaM (YHCIIYy U COCTaBY pPEarupyrollyux BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTETICHEH OKHCIICHUS JIEMEHTOB, OOpaTUMOCTH

pEeaKklH, yYaCTHIO KaTaau3aTropa);
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11)cghopmuposannocmes  ymenuti cocmaensimv YpPaBHCHHS PEaKIUN Pa3TMYHBIX
TUIIOB; TIOJIHBIE M COKpAUIEHHBbIE YpaBHEHUS pEAKUUd HMOHHOrO OOMeHa,
YYUTHIBAS YCIIOBUS, TIPU KOTOPHIX 3THU PEAKIIMHA UIYT 10 KOHIIA;

12)cchopmuposannocmes  ymenuri  nposooums  PEAKIMH,  OATBEPIKIAIOIINC
KaueCTBCHHBI COCTaB PAa3IMYHBIX HEOPTAaHWMYECKUX BEIIECTB; PACHO3HABAMD
OTIBITHBIM TTyTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX
BEIIECTB;

13)cpopmuposannocms  ymenuii  packpvigams  CYHIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TTOCPEJCTBOM COCTABICHUS JIEKTPOHHOTO OasiaHca
ATHUX PEaKIUM;

14) cghopmuposannocme ymenuti 00vsCHAMb 3aBUCHMOCTH CKOPOCTH XHUMHYECKOMH
peakiuu OT pa3IMYHbIX (AKTOPOB; XapakTep CMELIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpuniun Jle [atense);
cghopmupoeannocmev  ymeHusi  OOBACHAMbL — 3AKOHOMEPHOCMU  NPOMEKAHUs
XUMUYECKUX PeaKyull ¢ Y4Eémom ux IHepeemuyeckux XapaKxmepucmuk, xapakxmep
UBMEHEHUsl CKOPOCMU XUMUYECKOU peakyuu 6 3aA6UCUMOCHU Om  PAa3TUYHbIX
Gaxmopos, a makdce Xapakmep CMeWwjeHUus XUMUYECKO20 PAGHOGeCUsi NOO
GRUsAHUEM BHeWHUX 8o30elicmaull (npunyun Jle [llamenve),;

15)cpopmuposannocms  ymeHull  Xxapakmepuzoéamv ~ XUMHUYECKUE  TPOIIECCHI,
JeKalue B OCHOBE MPOMBIIIIEHHOTO MOJYyYEHUsI CEPHOM KUCTOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHUH 00 OOIMMX HAYYHBIX MPUHIIMIIAX |
HKOJIOTHYECKUX MPOOIEeMax XUMMHUUECKOTO MPOU3BOICTBA;
copmMupo8aHHOCmMb YMeHUs XapaKmepu3zo8ams XUmMuiecKkue peakyuu, iexcaujue
8 OCHO8€ NPOMbBIULIEHHO20 NOJIYYEHUs CEpHOU KUCIOMbl, aMMUuaka, ooujue
Hayuuvle NPUHYUNbL XUMUYECKUX NPOU3BOOCME, YelecO0OpA3ZHOCMb NPUMEHEHUs
Heop2aHUu4ecKux eewecms 6 NPOMBIUIEHHOCMU U 8 Oblmy C MOYKU 3PeHUs]
COOMHOUIeHUSL PUCK-NONb3A;

16) chopmuposannocms  ymenuil npo6oOumv BBIYMCICHHS C HCIHOJIb30BAHUEM
TIOHATHUS «MAaccoBasi JIOJS BEIISCTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B

IIpHU XUMHUYCCKUX PCAKIUAX, MACChI BCIICCTBA WA 00BEMa Ta3oB 110 HN3BCCTHOMY
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KOJIMYECTBY BEIIECTBA, MACCe WM O0OBEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TETUIOBOTO 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,
CchopMUPOBAHHOCIL YMEHUS NPOBOOUNMb PACYEMbL: C UCNOIL30BAHUEM NOHAMUL
«maccoeas 0011 Gewecmea 6 pacmeopey U «MOIAPHAS KOHYEHMPAYUA»,
Maccel gewjecmsa uiu 06véMA 2aza No U3BECMHOM) KOJIUYEeCm8Y 6eujecmsad,
macce unu 00BEMY 00HO20 U3 VHACMBYIOWUX 8 PEeaKyuu Geujecms; Mmenio8oco
agpgpexma peaxyuu, 3HaueHus 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wenoyel ¢ U38eCMHOU CMeneHbio OUCCOYUAyUU; Maccol (00véma, Koauvecmsa
sewecmsa) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHBIX 8euecms OAHO 8 8UOe
pacmeopa ¢ onpeoeénHol Maccogoll 00ell pacmeopEHHO20 8eujecmaad Ui OaHo
68 uzbvLimKe (umeem npumecu);, O0aU BbIXOOA NPOOYKMA pearyuu; O0ObEMHBIX
OMHOWEHULL 24308,

17)cghopmuposannocmes ymenuit cobarooams npasuia TOJIB30BAHUS XUMHUCCKON
nocyJIoil U jabopaToOpHbIM 000pYJIOBAaHMEM, a TaKXKe MpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMHU IO BBHITIOJIHCHUIO JTaOOPATOPHBIX
XUMUYECKUX OTIBITOB;

18)cpopmuposannocmv  ymenuti  naaHupogamev U - GbINOIHAMbL — XUMHUYECKUN
IKCIIEPUMEHT (pa3ioKeHHe MEePOKCHAAa BOIOPOAa B MPUCYTCTBUH KaTalau3aTopa,
OTpEJICICHHE Cpellbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCATHLHOTO
WHIUKATOPA, BIUSHUAC PAa3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON peaKIlnH,
peakiui MOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS; PEIICHUE JKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «MeTtamiey u «HeMeramibl») B COOTBETCTBHM C TPaBHJIAMH TEXHUKH
Oe3omacHOCTH MpU 0OpaIeHUH C BEIIECTBAMH H JIA0OPATOPHBIM 000PYI0BaHUEM,
npeocmasiimes  Pe3yJabTaThl XHMHUYECKOTO OSKCIEpUMEHTa B QopMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIMN U ¢hopmynupoéams BHIBOABI Ha OCHOBE
ATUX PE3YIbTATOB,;
chopmupo8anHoCmy  YMEHULl: CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb

XUMUYECKUN ~ OKCHnepumeHm  (nposedenue  peakyuii  UOHHO20  0OMEHd;
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noomeepicoeHue  KauecmeenHo20  COCMasd  HEeOpP2AHUYECKUX  Belecms;
onpeoeneHue cpedvl pacmeopos Geulecms ¢ NOMOUBIO UHOUKAMOPOS8, U3VUeHUe
BIUAHUSL PASTUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUUECKOU peaxkyuu; peuleHue
9KCNepUMeHmanbhblx 3aday no memam «Memannoly u «Hememannviy) c
coonrooenuem npasul 6€30nacHo20 0opaujenuss ¢ gewecmeamu U 1adopamopHbim
obopyoosanuem, @Gopmyruposams yeab  UCCIe008aHUs, NPeoCcmasiiams 8
pasauuHou  opme  pe3yabmamol 9KCnepumMeHma, AHATU3UPOBAMb U
OYEHUBAMb UX OOCMOBEPHOCHIb,

19)cpopmuposannocms  ymenutl  Kpumuwecku — AHAIUIUPOSAMb  XUMHUYECKYIO
uH(pOpMaIUIO, TTOJIy4aeMylo U3 pa3HbiX ucTouHukoB (CMU, UuTtepHeT u np.);

20) chopmuposannocmo YMeHull cobnrooams npasuia HKOJIOTHYECKU
1[EJIeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IENSAX
COXPaHEHHUsSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH MPUPOAHON Cpelbl; OCO3HABATH
OIMACHOCTh BO3JCUCTBHS Ha JKUBBIC OPTraHU3MBI ONPENCIEHHBIX BEIIECTB,
noHumasi cMbica mokaszatens [1/IK (mpemenbHON MOMYyCTHMOM KOHIICHTPAIIUH),
NosCHAMb HA TIPUMEPax CIIOCOOBI YMEHBIIICHUS U MPEAOTBPAIIECHUS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa,
chopmupoganHocms yMenuti. cooO00ams NpAGuUld NOAb308AHUSL XUMUUECKOLL
nocyoou u 1abopamopHuiM 000py0osanuem, o0OpawjeHus ¢ Bewecmeamu 8
COOMBEeMCmMEUY C UHCMPYKYUAMU NO BbINOJHEHUIO 1AOOPAMOPHLIX XUMUUECKUX
ONBIMOB, IKONO2UYECKU YeNecO0OPA3H020 NOo8edeHUus 6 Ovimy u mpyooeou
0esImeNbHOCMU 8 YENAX COXPAHEHUSI C80€20 300P08bsl, OKPYICaroujeli NPUpoOoHOLl
cpeodbl U OOCMUNCEHUSI e€ YCMOUUUBO20 pAa38UMuUsl, OCO3HABAMb ONACHOCMb
MOKCUHECKO20 OelCmBUsL HA JHCUBbIe OP2AHUZMbL ONPEOCNEHHBIX HEOP2AHUYECKUX
gewgecms, nouumasi cmuvici nokazamens IL[K (npedervnoii  donycmumotu
KOHYenmpayuu), chopmupogantocmy VMEHULL: oCywecmsniamo
YeneHanpasieHHblll NOUCK XUMUYEeCKOU UHGOpMayuu 8 pasiudHbiX UCMOYHUKAX
(hayunas u yueono-nayuuas rumepamypa, CMHU, Unmepnem u 0p ), Kpumuuecku
AHATU3UPOBAMb  XUMUYECKVI0  UHGopmayuro,  nepepabamvliéams €€ U

UCNOIb308AMb 8 COOMBEMCMBUL C NOCMABIIEHHOU y’{€6H01/7 3aoauetl
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21) st 0OydYarOIUXCS € OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

22) 1S CHETBIX M CIa00BUASIINX OOYYAIOIIMUXCS: YMCHHE HCIOJIL30BaTh PelIbe(HO
TOUCUHYIO cucteMy obo3HaueHwuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.
Pesynbrarel oOydeHuss Ha 0a30BOM YypOBHE OPHUEHTUPOBAHbI Ha OOIIYIO

(YHKIMOHAIIBHYIO TPaMOTHOCTb, MOJYyYEHUE KOMIIETEHTHOCTEHW /Jis MOBCEIHEBHOU

KU3HH W O00mmero pasBuTus. Pe3ynmbraTel 0OydeHHS Ha YrIIyOJEHHOM YpPOBHE

OpDUEHTHUPOBaHbl  HA  MOJYYEHUE  KOMIIETEHTHOCTEH Uil  MOcCHeayrolen

npodeccuoHaIbHOM NEeATeTFHOCTH KaK B paMKax JaHHOW MPEAMETHON 001acTH, TaK U

B CMEXKHBIX C HEW 00JIaCTsIX.
COJEPKXAHUE YYEBHOI'O ITPEJIMETA «XUMMUSI»

10 KJIACC « OPTAHUYECKAS XUMUS» BA3OBbIA YPOBEHb

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHuyeckod XHMHUHU: €€ BO3HUKHOBEHHME, PAa3BUTHE W 3HAYEHUE B
IIOJIy4EHUM HOBBIX BELIECTB M MarepuanoB. Teopus CTpOEHUs OpPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE T0JIOKEeHUS. CTPYyKTypHbIE (POPMYIIbI
opraHu4eckux BewecTB. ['omomorus, uzomepusa. XUMHUYECKask CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPAaTHBIE CBSI3U.

[IpeacraBinenre o KiIacCUPUKAlMM OpPraHUYECKUMX BellecTB. HomeHkiatypa
OpraHMYECKUX COEAUHEHMH (cucTeMaTHuecKkas) W TpHUBUAJIbHbIE Ha3BaHUs
BAXKHEUILNX MPEACTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCnepUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIeCTB MW HUX MpEeBpalleHUI:
O3HaKOMJIEHHE C 00pa3liaMy OPTaHWYECKUX BEIECTB M MaTepHajlaMU Ha UX OCHOBE;
MOJEJIUPOBAHUE MOJIEKYJ OpPraHMYEeCKHMX BEIIECTB, HAONIOACHUE W OINHUCAHUE
JEMOHCTPALlMOHHBIX ONBITOB MO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MpPHU

HarpeBaHuM (IUI1aBJIeHNEe, OOYTIIMBAHUE U TOPEHNE).

YraeBoaopoabl
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AJIKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKMU psa. Meran H  dTaH —
OPOCTEHINME MPEICTAaBUTEIN aJKaHOB: (PU3MYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOPEHUs), HAXOXKACHUE B MNPUPOJAE, IMOJYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUU PsA. DTUIEH W MPONUICH —
MPOCTEUIINE TIPEICTABUTENIN QJIKCHOB: (PU3NYECKHE W XHMHYECKHE CBOWCTBA
(peakuuy  TUAPUPOBAHUWSA, TaJOTEHUPOBAHMS, THUIApaTallUh, OKUCICHHS M
MOJIMMEpU3aIliK ), TOJyYEHUE U IPUMEHECHHUE.

Ankanuensl. byramuen-1,3 u wmetunoOyramuen-1,3: crpoeHue, BaKHEUIINE
XUMHUYECKHEe CBOMCTBa (peakius monmmepusanuu). [lomydeHue CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTHU CTPOCHHS, TOMOJOTHUYCCKUN P, AICTUICH —
MPOCTEHIIUNA  TpPEACTAaBUTENIb AJIKHHOB: COCTaB, CTpoeHue, (QU3NUecKue U
XUMUYECKUE CBOWCTBA (pEeakuuM TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THApaTallvu,
TOPEHHS ), MOJTyYeHUE U IPUMCHECHHE.

Apenbl. benzon: cocraB, cTpoeHue, (HU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy TrajJoTCHUPOBAHUS W HUTPOBAHHUSA), MOJYYEHHE U TMPUMEHEHHEe. TOoayou.

COCTaB, CTPOCHUC, (bI/ISI/I‘leCKI/Ie 1 XUMHYECKHE CBOMCTBA (DCaKHI/II/I TAJIOT'CHUPOBAHU A

u HI/ITDOBaHI/IH) INOJYUYCHHUC M TIPHMMCHCHMHC. TOKCUYHOCTH ApCHOB. I'eneTnueckas

CBSI3b MEXY yTIEBOAOPOIAMH, MPUHAIICIKAITUMHU K PA3IUYHBIM KJIaCCaM.

[TpupoaHbIe HCTOYHUKHN YTICBOAOPOIOB. [IprpoaHblii Ta3 U MOMyTHBIC HE(TIHBIS
razpl. Hedptpr m e€ mpoucxoxknenne. CrnocoObl mepepabOTKu HEPTH: IMEPEroHKa,
KPEeKUHT (TepMUYECKHM, KaTaluTU4YecKuid), mupoym3. [lpomykTel mnepepaboTku
HepTH, WX TPUMEHEHHUE B MPOMBINIUICHHOCTH M B ObITy. KameHHBIH yromp u
MPOIYKTHI €T0 TepepadOoTKH.

DKCHEepUMEHTAIBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBpaIicHU:
O3HAaKOMJIEHUE ¢ 00pa3liamMu IIacTMacc, KayudyKoB U pe3uHbl; Kojuiekuuu «Hedtb» u
«YTONb»; MOJICIUPOBAHWE MOJICKYJl YTJEBOJIOPOJOB M TAJIOTE€HOMPOU3BOIHBIX;

MPOBEICHKE MPAKTHUECKOU paObO0ThI: MOJyUYEHHUE STUIIEHA U U3yUYEHHUE €T0 CBOWCTB.

PacuérHble 3ag1aun
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Boruncnenus mo ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJTUYECTBA
HCXOJHOIO BEIIECTBA WJIM HNPOAYKTa PEAKUUU 10 M3BECTHBIM Macce, OO0BEMY,

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

Kuciopoacoaepxamme opranudeckue COeJHHEHUS

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOII U ATAHON: CTPOCHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (PEAKLMHM C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. Bonopoanble CBA3M MEXAY MOJIEKYJIaMU cliupToB. JlelicTBre
METAHOJIa ¥ ATAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaToMHble COUPTHI. DTUIICHIJIUKOb U TIMLUEPUH: CTPOEHUE, (PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHE CO LIEIOYHBIMU METAJNIAMU, KaYECTBEHHAs
peakuuss Ha MHOrOaTOMHbIE CHHUPTHI). JlelicTBUE Ha OpraHu3M 4YeJlOBEKa.
[IprmeHenne rmIepruHa U STUICHTIIAKOIIA.

@DeHOo: CTPOEHUE MOJIEKYJIbI, PU3NUYECKUE U XUMUUECKHE CcBOMCTBAa. TOKCUYHOCTD
¢denona. [Ipumenenue enona.

Anbnreruapl U KeToHbl. PopManbleru, aleTaibAerua: CTPOeHUE, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA (pEaklUu OKUCIEHHS M BOCCTAaHOBJICHUS, KAaueCTBEHHbIE
peakilnu), NOJIy4eHHE U PUMEHEHHUE.

AINETOH: CTPOEHUE, (hU3NUYECKHUE M XUMHUUYECKHE CBOMCTBA (PEAKIIMU OKUCIECHUS U

BOCCTaHOBJ'IeHI/IH), INOJYUYCHHUC U IIPUMCHCHHUC.

OOHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTHl. MypaBbUHAas U YKCyCHas
KHUCIIOTBI: CTpOeHHE, (pU3MUecKre U XMMHUYECKHe CBOWCTBA (CBOICTBa, oOmue s
KJIacca KUCIIOT, peakius dTepuduKaIuu), noiyuyeHue u npumenenre. CreapuHoBas u
OJICMHOBAs KHUCIOTHI KaK MPEJCTAaBUTEIN BBICHIUX KapOOHOBBIX KHCIOT. Mblja Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IeHCTBHE.

Cnoxxable >QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXHBIX
a¢upoB. Kupwl. ['maponus xupos. [Ipumenenue >xupoB. buonormdeckas poib
KUPOB.

VYrneBoabl: cocTaB, KiIacCHU(pUKALUs YIIIEBOAOB (MOHO-, IW- U TOJHCAXapHIIbl).
['moko3a — mpocTelmuii  MOHOCaxXapul: OCOOCHHOCTH CTPOEHHUS MOJEKYJIBI,

(dbu3nyeckue U XMMHUYECKHE CBOWCTBa (B3aumojeictBue ¢ ruapokcugom meau(Il),
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OKHCJICHUE aMMHUAYHBIM PacTBOpOM okcuzaa cepedpa(l), BoccranoBneHue, OpokeHue
[JIOKO3bI), HAaxXOXJCHWE B NPUPOJC, TMPUMCHEHHE, OHOJIOrHYecKas poJb.
®dotocunaTe3. PpyKTO3a KAK H30MEP TITFOKO3HI.

Caxapo3a — NPCACTABUTCIIb JUCAXApHUJ0B, THAPOJIAN3, HAXOXKACHHNC B IIPUPOJAC U

IIPUMCHCHUC.

Kpaxman u uemtono3a kak mnpupojHble noaumepbl. CTpoeHHe Kpaxmalia u
HeuoNio3bl.  Pu3nueckrue W XUMHUYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAS PEaKIIUsI C HOJIOM).

OKCIEpUMEHTAbHBIE METOJbl H3YyYEHUS BEIIECTB W UX IPEBPAILLICHUI:
MPOBE/ICHUE, HAOJIOJICHHE W OIHUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIIMUM OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugoM Menu(Il)), MHOroaroMHBIX CHOUPTOB (B3aUMOJEHCTBUE TJHUIIEPUHA C
ruapokcugom meau(ll)), anpaerugoB (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom wmenu(ll), B3ammonaelcTBUE Kpaxmaiaa C HOIOM);
MIPOBE/ICHHE NMPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.
Pacuérnble 3a1aun

Brruucnenus mo ypaBHEHUIO XMMHUYECKOM peakinu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA WJIM MPOJYKTa pEaKkIuuh IO HU3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OJHOI'O M3 UCXOAHBIX BECIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tcoaep:Kanue opraHnyecKue coeInHeHus

Amunpl. MeTuiaMuH UM aHWJIMH: COCTaB, CTPOCHHC, (bI/I?:I/I‘ICCKI/IG U XUMHWYCCKHC

cBoMcTBa (ropeHue, B3auMOJICHCTBUE C BOAOU M KMCIIOTAMH ).

AMUHOKHUCIOTBl KakK aM(OTepHble OpraHuyeckue coeAuHeHus. Dusndeckue u
XUMUYECKME CBOMCTBA aMUHOKHUCIOT (Ha mpumepe riauiuHa). buonornueckoe
3Ha4eHue aMUHOKUCIOT. [lenTuasl.

benkn kak mnpuUpoAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsT M TPETHYHAs CTPYyKTypa OelkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:

TUIPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINH Ha OSJIKH.
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3KCHepI/IMeHTaJ'IBHBIe MCTO/JbI HM3YUCHHA BCIICCTB KW HX npeBpameHHﬁ:
Ha6JI}OI[€HI/Ie N OIMKMCAaHNEC ACMOHCTPAIMOHHBLIX OIIBITOB: ACHATypalus OeJIKOB Impu

Harp€BaHWH, IBCTHBIC PCAKIINU OCJIKOB.

BrbicokoMouieKkyJIsIpHbIE COeTMHEHUST

OCHOBHBIE TIOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIUU, CPEAHSIS MOJICKYJsapHas
macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJICKYJISPHBIX COEIUHEHUN —
MOJIMMEPHU3ALIMS U TOTUKOHACHCAIHS.

IInacTmMacchl (HOJ'H/ISTI/IJ'ICH, TIOJUITPOIIHNIICH, TIOJJTMBUHMWJIXJIOPHI, HOJ'II/ICTI/IDOJI).

HarypalbHBIM M CHMHTETHYCCKHE Kay4yKH (6VT3HH€HOBLIﬁ, XJIOPDOIIPEHOBBIM U

U30OPEHOBLIN). BookHa: HAaTypajdbHBIE (XJIOMOK, IIEPCTh, INEJK), NCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CMHTETHYECKHE (KAIIPOH U JIABCAH).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEIIECTB W UX IPEBPAILICHUI:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeknpeaMeTHbIE CBS3H

Peanm3zannss MeXnpeIMETHBIX CBSI3€M NMPU U3YYEHHH OPraHUuYecKkor xumuu B 10
KJIaCCe OCYUIECTBIIIETCS Yepe3 MCIIOJIb30BAHME KaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHITUH, SIBISIOMIMXCS CUCTEMHBIMHU JIJII OTIEJbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAyUYHbIE TOHATHA: SBJIICHUE, HAy4YHBIM (akT, rumoresa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiaccudUKaius, MEPUOJAUYHOCTb, HAOIIOJCHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE.

duzuka: mMarepus, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUYECKUI
YpOBEHb, BEILIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

buonorusi: kmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHuU3Me,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBIC BemiecTBa (OCNKHU, YrIAEBOABI, JKUPBI,

(bepMeHThI).
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['eorpadusi: MuHEpanbl, TOPHBIC TOPOMBI, IOJIE3HBIE HCKOMAEMbIE, TOILIMBO,
PECYPCHL.

TexHOIoTUs: MUIIEBBIE NPOYKThI, OCHOBBI PAIMOHAIIBHOTO MMUTAHUS, MOKOIIUE
CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE IIPEIapaThl, MaTEpUAIIbl U3 UCKYCCTBEH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMMUSI» YTJIYBJIEHHBIA YPOBEHD

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer u 3HaueHHE OPraHMYECKON XHMMHM, MPEACTABIEHUE O MHOr000Opazuu
OPTaHUYECKUX COCIUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXKHOCTH aTroMa yriepoga. XUMHUYECKas CBsA3b B OPTaHUYECKUX
COeIMHEHMSX. Tunel ruOpuaM3aluy aTOMHBIX opOuTanei yriepona. MexaHU3MbI

o0pa3oBaHMsI KOBAJICHTHOW CBsi3W (OOMEHHBI U JOHOPHO-aKIENTOPHBIN). THUIIBI

IICPCKPBIBAHNA aTOMHBIX Op6HTaJIeﬁ; O- U TT-CBsA3H. OI[I/IHapHaH, IIBOﬁH&ﬁI u TpOI?IH&iI

cBs3b. CriocoObl pasphiBa CBsI3€M B MOJIEKyJlaxX opraHuyeckux BemiecTB. [loHsatue
0 CBOOOJIHOM pajiuKalie, Hykjieouie u 2JieKTpoduie.

Teopust cTpoeHHs opraHnyeckux coeanHeHuil A. M. byTiepoBa M COBpEMEHHBIE
MPEJCTABICHHUS] O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHHUS OPraHUYECKHX
coequHeHud. MonekymsipHble U CTpYKTypHbIE (opmyibl. CTPYKTypHbBIE (POPMYIIBI
pa3IUYHBIX BUJIOB: pa3BEPHYTAs, COKpAILEHHAs, CKEJIETHAs.

N3omepus. Buasl nzoMmepun: CTpyKTypHas, IPOCTPAHCTBEHHAS.

DneKTpoHHBIC PHEKTH B MOJIEKYJIaX OPraHUYeCKUX COCAMHEHUN (MHIYKTHUBHBIN
¥ ME30MEPHBIN 3P PEeKThI).

[IpencraBnenne o kiaccuukalMu  OopraHuyeckux  BemiecTB.  [lonsitue
o pyHkimoHanpHOM rpytre. ['omosnorus. 'omonorudeckue psaapl. CucremaTudeckas
HOMeHKIarypa opraanueckux coeauaennii (IUPAC) u TpuBHMalibHBIE Ha3BaHUS
OTHEbHBIX MPEICTABUTENIEH.

OcoOenHoct ¥ knaccuukaluss OpraHMYecKuX peakuuid. OKUCIUTETHHO-

BOCCTAHOBUTCJIbHBIC PCAKIINH B OpFaHHqCCKOﬁ XUMUH.
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OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB MW HX [pPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3liaMM OpPraHU4YEeCKUX BELIECTB M MaTepUallaMHd Ha UX OCHOBE;
ONBITHl MO NPEBPAILICHUIO OPraHWYECKHUX BEIIECTB NPH HArpeBaHUM (IUIABJICHHE,
oOyriaMBaHUE U FOPEHHUE); KOHCTPYHUPOBAHUE MOJEIEH MOJIEKY]l OpraHu4eCKUX
BELIECTB.

Yraesogopoasl

Anxanpl. ['oMmonoruueckuid psij ankaHoB, oOmas Qopmyia, HOMEHKIATypa

¥ M30MEPHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AJKaHOB, SP°-

ruOpuIu3alms aTOMHBIX opOuTaneil yrieponaa, o-cBsizb. KoHndopmepsl. Ousnueckue

CBOMCTBA aJIKaHOB.
XUMHAYECKHE CBOWMCTBA AJKAHOB: PpEAKIMUA 3aMENICHUs, HW30MEpHU3alNH,

ACTUAPUPOBAHNA, HUKIN3alWH, IIHPOJIM3d, KPCKHUHIA, T'OPCHHA. IIpeacraBiaeHue o

MCXaHU3MC peakunﬁ pPaauKaJIbHOI'O 3aMCIIICHMA.

Haxoxpaenue B npupose. CriocoObl MOTyUYeHUs U TPUMEHEHHUE aJIKaHOB.
[uknoankanel. OOmas ¢dopmysna, HOMEHKiIatypa u uzomepus. OcoOeHHOCTH
CTPOCHHSI U XUMUYECKUX CBOMCTB MaJbIX (I[UKJIOMPONAH, IUKIOO0YTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, ITUKIIOTEKCaH) IMUKIoadKkaHOB. CIocoObl MOJIyYSHUS W MIPUMCHEHHUE
[IUKJIOAJIKAHOB.
Ankensl. ['omonormyeckuil psij ajakeHoB, oOmas (opMyna, HOMEHKIATypa.

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKEHOB, szrH6sz[H3au1/m
aTOMHBIX opOuTalei yriepojaa, 6- U n-cBsizu. CTpyKTypHas ¥ reoMeTpuueckas (Iuc-
TpaHc-) n3oMepus. PU3ndecKue CBOMCTBA aJTKEHOB.

XHUMHUYECKHUE CBOMCTBA: p€aKuyn IMPUCOCANMHCHHA, 3aMCIICHHUA B 0O-IIOJIOKCHHUC

MpU JIBOMHOM CBSI3M, MOJMMEPHU3AlMM W OKUCIICHUS. [Ipe/cTaBlieHHEe O MEXaHU3ME

peakimu __ saekTpoduibHOro  mpucoenuHenus.  [IpaBuimo  MapkoBHHKOBA.

KauecTBeHHbIEC peakliu Ha TBOMHYIO CBS3b.
CrocoObl IOJTy4YEeHHS ¥ IPUMEHEHHE alTKEHOB.
Ankanuensl. Kiaccudukanusa ankaaueHoB (CONpsDKEHHBIE, HW30JUPOBAHHBIC,

KyMynupoBaHHbIe). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U XUMHUYECKHUX CBOMCTB
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CONPsDKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [loaumepusanus CONpsKEHHBIX
aueHoB. CriocoObl MOyYeHUsl U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['OMOJIOTHYECKUW P aJIKUHOB, oOmas Gopmyna, HOMEHKJIATypa
U U30MepUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-
ruOpuau3alys aTOMHBIX opOuTanei yriepoaa. dusnyeckre cBOWCTBA AIKMHOB.

XHUMHUYECKUE CBOIICTBA:! peakuuu IPUCOEINHEHNS, JUMeEpHU3alun
U TPUMEpHU3alUK, OKUCICHHs. KuCI0THBIE CBOMCTBA aIKMHOB, UMEIOIINX KOHLEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peakInY Ha TPOMHYIO CBS3b.

CriocoObl 1oJTy4eHus: U IPUMEHEHNE aJIKUHOB.

ApomMartudeckue yrieBoJaoponbl (apeHsl). ['omonornueckuil psiy apeHoB, oOas
(dbopmysa, HOMEHKIIaTypa U U30MEpUsl. JJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH301a. [IpaBuio APOMATHYHOCTH, IIPUMCPBL ~ apOMATHYICCKHX

coenuHeHnr. PU3NYECKUE CBOMCTBA APEHOB.

XVWMHUYECKHE CBOMCTBa O€H30Jla U €ro TOMOJIOTOB: pPEakUWd 3aMEellCHUs
B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJuKaje, pPEaKUUU MpPUCOEIUHEHMUS,

OKHCJICHHE TOMOJIOTOB  OEH30JIa. [IpencraBieHue 0 MEXaHHM3ME  pPEaKIUM

anekTpodunsHOro 3amernieHus. l[lpencraBieHne 00 OpPUEHTHPYIOUIEM JIEUCTBHH

3aMecTUTeNell B OGH30JIbBHOM KOJbLE Ha MPUMEPE AJIKWIbHBIX  PpaJUKajoB,
KapOOKCUJIbHOM, THIPOKCUIIBHOM, aMHUHO- U HUTPOTPYMIIbl, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctuposna.

CnocoObl OJTy4eHHs U IPUMEHEHHE apOMaTUYECKUX YIJIEBOJOPOAOB.

[Mpuponusiii ra3. IlomyTtHbsie HedTsHBbIEe Ta3zbl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yrosib 1 NpoayKThl €ro nepepaboTKu.

CnocoObl  mepepabOTKM  HE(PTH:  MEPEeroHKa, KPEeKUHr  (TEPMHUYECKHUH,
KaTaIuTU4YeCKuii), pudopMunr, nupoiu3. IlpomykTel mnepepaboTku HedTH, UX
MIPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eneTndeckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TAJOr€HIPOW3BOJIHBIX  YIJIEBOJOPOJAOB. Peaknuun

3aMCIICHUA rajJJorctaa Ha THAPOKCOrpyImy, HUTPOI'PVYIIILY, OHUAaHOI'PVYIIITY,

aMuHOrpynmy. /[elicTBre Ha TaJIOr€eHIPOU3BOJAHBIE BOJHOIO U CIIUPTOBOTO pacTBOpa
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ménoun. B3zammoneilicTBHe AUTAJIOT€HAJIKAHOB C MarHueM W IIMHKOM. lloHATHE O

METAIIOOPTAaHNYECKUX  COCMMHEHUsAX. VICIONb30BaHWE  TaJIOT€HIPOU3BOIHBIX
YTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHNYECKUX BEIICCTR.

DKCnepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEUIECTB U UX MPEBpAICHUN:. U3yUeHUE
(U3UYECKUX CBOMCTB YTIAEBOAOPOAOB (PAaCTBOPUMOCTH), KAUE€CTBEHHBIX PEAKIIUN
YTIIEBOJOPOAOB PA3IMYHBIX KJIACCOB (0OecCIBEUMBaHNE OPOMHOM MM MOIHON BOJIBI,
pacTBOopa TIepMaHTaHaTa Kalius, B3aWMOJICHCTBHE alleTWICHA C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)); kauecTBeHHOE OOHaApyKEHHUE YTIIepo/ia M BOJAOPOJIA
B OPTaHMYECKUX BEIECTBAX;, IIOJIyUCHHWE OJTHUJICHA U M3YYCHHE €ro CBOWCTB;
o3HakoMJieHue ¢ KoutekiusamMu «HedpTte» u «Yronb», ¢ olpasimamu ImiacTMacc,
KayqyKOB W PE3UHBI; MOJICTUPOBAHUE MOJIEKYJI yTIEBOIOPOIOB
Y TAJIOTCHITPOU3BO/IHBIX YTIIEBOJOPOJIOB.
Kucaopoacoaep:xamue oprannyeckne coenHeHUst

[IpenenpHble OgHOATOMHBIE CUPTHL. CTpoeHHe MOJEKYN (Ha IpuMepe MeTaHoja
u sTaHosa). ['omonornueckuii psig, obmas Qopmyna, u30MepHs, HOMEHKIATypa
u knaccuukarysa. Pu3nUecKre CBOWCTBA NPENETbHBIX OJHOATOMHBIX CITHPTOB.
Bonopoansie cBsi3u MeX Ay MOJICKYJIaMU CITUPTOB.

XVMHUYECKHE CBOMCTBA: pEaKIWHM 3aMCIICHUs, JeruapaTallid, OKHCICHUS,
B3aMMOJICHCTBHC C OpraHUYECKUMU 1 HEOPTaHUICCKUMHU KHUCIIOTaMH.

ITpencraBinenre 0 MEXaAaHU3ME PEAKIIMI HYKICOMMILHOTO 3aMeleHus. KadecTBeHHas

peakinus Ha OJHOATOMHBIC CIUPTHI. JIeWCTBHE 3TaHOJA M METaHOJA HAa OPTraHu3M
yenoBeka. CriocoObl OTyYeHHS M TPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »>dupbi, HOMEeHKIATypa u u3omepus. OcoOEHHOCTH —(PUBHUECKHUX
A XMMHUYECKUX CBOWCTB.

MHoOroaToMHbBIE  CIIHPTHl —  OTWICHIVIMKOIL W IIUIepuH.  DU3HYECKHE
1 XMMHUYECKHUE CBOMCTBA: PEAKIMKM 3aMEIICHUS, B3aHMMOJICHCTBUE C OPTaHHMYSCKHUMHU
Y HEOPTaHWYCCKUMH KHCJIOTaMH, KaYeCTBEHHAS PEaKIUs Ha MHOTOATOMHBIC CITHPTHI.
HeiictBue Ha opranu3m yenoBeka. (CrmocoObl  MONMy4YeHUS ¥ MPUMCHCHHE

MHOT'OQ@TOMHBIX CITMPTOB.
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®enos.  CTpoeHHE  MOJIEKYJbI, B3aUMHOE  BJIMSHUE  THIPOKCOTPYIIIIBI
u 6eH3osbHOTO sijipa. dPusnueckue cBocTBa (eHosa. OCOOEHHOCTH XMMHUYECKHX
cBoiicTB (eHona. KauectBennsie peakuuu Ha ¢eHon. TokcuuHocTh (heHomna.
Crnioco6bl ostyuenus u npuMmenenue gperomna. Genondopmanbaeruanas cModa.

KapOoHusnbpHbIE COCAMHEHUS — albJIETHAbI U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON TIpynmbl. ['OMOJOrHYECKHE psiAbl ANBJAETHI0B M KETOHOB, O0OIIas
dbopmyrna, wu3zoMepusi U HOMeHKIartypa. Dusnueckue CBOWCTBA  allbJIETUIOB
Y KETOHOB.

XHWMHUYECKHE CBOWCTBA QJIBJIETUAOB M KETOHOB: PEAKIUU MPHUCOCIUHEHHUS.

[IpeacraBieHue 0 MCXAaHHN3MC peaKIun HVKJIGOd)PIJIBHOFO IIPUCOCAMHCHU .

OxucneHue anpJerujioB, KAueCTBEHHbIE peakuud Ha aiapaerugpl. CrnocoOsl
IIOJIyYEHUs U IPUMEHEHUE AJIBIETUI0B U KETOHOB.

OOHOOCHOBHBIE TpenesibHbIE KapOOHOBbIE KHUCIOTBI. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KucioT. M3omepusa u HomeHkIatypa. dusnueckue cBOWCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BoaopoaHble CcBSI3U MexAy
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT.

XVMHUUYECKHE CBOWMCTBA: KHCIIOTHBIE CBOMCTBA, peakilus dTepudUKaIi, peaKiuu
C YY4aCTHEM YTJIIEBOJOPOIHOIO paanKaia.

Oco0eHHOCTH CBOMCTB MYPaBbUHOM KUCIIOTHI.

[TonsiTue 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CJIOKHBIX d(PHpax, aHTUAPUIAX,

TaJJOIr¢HAaHIruapuaax, aMmuaax, HUTpuJjiax.

MHoroo6paszue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOMCTB HEIPEACIbHBIX
¥ aQpOMATUYECKUX KApOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpencTaBuTeny BBICIIMX KapOOHOBBIX KUCIIOT: CTEApUHOBAsI, MaJTbMUTHHOBAS,

OJICMHOBAs, JIMHOJICBAsid, JJMHOJICHOBAA KHCJIOTHI. CniocoObI MOJIYYCHHUA U IPUMCHCHUC

KapOOHOBBIX KUCIIOT.
Cnoxuble »a¢dupbl. ['omomorudeckuit psia, oOmas ¢opmyna, HU3OMEpUs
1 HOMEHKJaTypa. @DPU3NYECKHEe U XMMHUYECKUE CBOMCTBA: THUAPOJU3 B KHUCJIOU

U LIEJIOYHOM Cpeae.
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Kuper. Ctpoenue, (uU3MYECKHEC U XUMUYECKHE CBOMCTBA IKUPOB: THUIPOIU3
B KMCJIOW M 1IesiouHoi cpefe. OCOOEHHOCTH CBOMCTB JKHPOB, COJIEPXKAITUX OCTATKH
HETPEeICTbHBIX JKUPHBIX KUCIOT. JXKUpHBI B ipupoe.

Mp114 KaK COJM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOMoIIee JeicTBue. [loHaTue

0 cuaTeTn4eckux Morommx cpeacreax (CMCQO).

OO1as xapakTepuCTUKA YTICBOIOB.

Knaccudukanus yrneBooB (MOHO-, TU- U TIOJTUCAXAPUIBI).

MoHocaxapuapl:  TJIOKO3a,  (pyKTO3a,  IajaKTo3a, pubo3a,  JIe30K-
cupubo3a. dusznueckue CBOICTBA Y HaXOXKJICHUE B TIPUPO/IE.

®ortocunte3. OnTuyeckas HN30MCpHIL. KOHL‘I&TO-HGHH&H TAYTOMCPpHA Ha IIPpHUMCPC

MOJICKVJIBI I''TFOKO3bI, ITPOCKIINHN XCVODC&, a, B -~daHOMCPHBI I''TFOKO3bI.

XVMMHUYECKHE CBOMCTBA TIFOKO3BI: PEAKIIUHU C YYACTUEM CIIMPTOBBIX U aJIbJICTUAHON
Ipylnn, CHOUPTOBOE W MOJOYHOKHCIOE OpokeHue. IlpuMmeHeHue TIOKO3bl, €€
3HAYEHHUE B KU3HEAEATEIbHOCTH OpraHU3Ma.

Jucaxapusl: caxapo3a,  MajbTO3a M JIAKTO3a. BoccranasnuBaronye
Y HEBOCCTaHaBIMBawIIKMe aucaxapuabl. ['maponu3 nucaxapunoB. Haxoxnenue
B [IPUPOJIE U IPUMEHECHHUE.

[Tonucaxapuapl: Kpaxmaji, TJIMKOT€H M 1eiunoiao3a. CTpoeHHe MaKpOMOJEKYII
Kpaxmasia, IIMKOTe€Ha U LEeJUTI0NI03bl. PU3NYecKue CBOMCTBA KpaxMallia U LEJUTFOJIO03bI.
XVMMHAYECKHE CBOMCTBAa KpaxMmaja: TUAPOJIM3, KAadeCTBEHHAs PpEaklUHs C UOJIOM.
XHUMHUYECKHE CBOMCTBA IEJUTIONO3bL: THUAPOJIU3, MOJy4YeHHE 3(PHUPOB LEJUTFOIO3bI.
[TonsiTe 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCNEpUMEHTAIIBHBIE METOAbl M3YYEHMsS BEIIECTB M HUX [PEBPAIICHUIA:
PacTBOPUMOCTb PA3JIMYHBIX CHUPTOB B BOJAE, B3aUMOJEHCTBUE ATaHOJIA C HATPHUEM,
OKHUCJIEHUE 3TUJIOBOTO CIHPTA B aNbJETU] Ha PACKAIEHHOW MEIHOIN IPOBOJIOKE;
OKHUCJIEHHE HTWJIOBOIO CHHpPTAa JIUXPOMATOM Kaliug (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); KAUE€CTBEHHbIE pEaKIMM Ha albIeruabl (C THAPOKCHUIOM
muammuHcepeopa(l) u rugpokcuaom menu(ll)); peaknus raunepuHa ¢ THAPOKCHIOM
meau(ll); xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBI; B3aMMOJIEHCTBUE

pacTBopa IOKo3bl ¢ rupokcuaoM meau(ll); B3aumoneiicTBue Kpaxmania C UOJIOM;
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pEIIeHNE KCIIePUMEHTATBHBIX 3a/1a4 110 TeMaMm «CrupTel U Pperoby. «KapOoHoBbIC
KucaoThl. CliosKHbIE 3DUPBD».
A3oTcoep:xainiue OpraHnyecKkue coeuHeHus

AMUHBI — OpTaHWYECKHE IMPOM3BOJIHBIC aMMHaka. Kiaccudukaius aMHHOB:
anudaTHISCKUe U apOMaTHICCKUE; TIPBUYHbBIC, BTOPUYHBIC W TpeTUuuHbIe. CTpOocHHE
MoOJIeKyn, oOmias (opMmyna, H30MEpHUs, HOMEHKIATypa M (PU3NYECKUE CBOMCTBA.
XUMUYECKOEe  CBOWCTBa  anW(aTHUECKUX  aMHUHOB:  OCHOBHBIC  CBOWCTBA,
ATKWUIMPOBAHNE, B3aMMO/JICHCTBHE TIEPBUYHBIX aMHHOB C a30TUCTOM KucIoTOW. Comnm
TKWIAMMOHMUSI.

AHUIUH — TpeACTaBUTENh aMUHOB apoMmaTudeckoro psjga. CTpoeHue aHWIIMHA.
B3anMHOe BiMsiHHE TPy aTOMOB B MoJIeKyse aHuianHa. OCOOCHHOCTH XHMHYECKUX
CBOMCTB aHWIMHA. KauecTBEeHHbIE peaKIIMi Ha aHUJIWH.

Croco0bl  monydeHHs W NpuMeHeHue anudarndeckux amuHOB. [lomydeHue
aHUJIMHA U3 HUTPOOEH30J1a.

Amvunokuciotel. Homenkinatypa u uzomepusa. OTaenbHbIE TPEACTaBUTENN (-

AMHMHOKHMCJIOT. TIJIHMIOHWH, aJIaHUH, d)CHHHaHaHHH, CCPHH, TJYTAMHMHOBAsjg KHCJIOTA,

JIU3HWH, THMCTCHH. OnTnyeckas H30MCpHI  aMHUHOKHUCJIIOT. D-u L-aMUHOKHMCIOTEI.

dusnyueckre CBOMCTBA AMHUHOKHCIOT. XHMMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEepHBIX OPTaHUYECKUX COCIMHEHUM, peaKiys MOJIUKOHEHC AN, 00pa30BaHNe
MEeNTUIHON CBs3U. buonornueckoe 3HaueHWE aMHHOKUCIOT. CUHTE3 M THUIPOJIH3
MENTHUIO0B.

benkn kaxk mnpupomneie mnonumepnl. llepBuuHas, BTOpUYHAS W TPETUYHAA
CTpyKTypa OenkoB. XWMHUYECKHE CBONCTBa OEIKOB: THUAPOIH3, CHATypaIlus,
KaueCTBEHHbIC PEaKLUU Ha OEJKU.

IlonsTuEe 00 A30TCOACPKAIITNX T'CTCPOLIUKINYICCKHUX COCAMHCHUAX.

HI/IDI/IMI/IIII/IHOBble U IIYPUHOBBIC OCHOBAHMUA. HVKHCI/IHOBBIC KHMCJIOTBI. COCTAaB,

CTPOCHUEC U OuoJIornyeckas POJIb.

OKCIEpUMEHTAIbHBIE METOJIbl  HM3YYE€HHUsI BEIIECTB U WX IPEBPAIICHUI:
pacTBopeHue O€JIKOB B BOJIE; JIeHATypalus O€JKOB NpU HarpeBaHUU; IIBETHHIC

pe€aKnnun Ha 6GJIKI/I; pemIcHuC SKCIICPUMCHTAJIbHBIX 3aga4d I10 TEMaM

47



«A3oTcoaepKalme OpPraHUYECKUE COCIMHEHUs» W «Pacrno3HaBaHWE OpPraHUYECKHX
COEIMHEHUI.
BbicokoMoJIeRyIsIPHBIE COCAMHEHMS

OCHOBHBIC TIOHSITUSI XUMHUM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPU3ALNU, CPEAHSS MOJEKYJISpHAas
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJEKYJSIPHBIX COEIUHEHUN —

IMOJIMMCPHU3alUA U ITIOJIMKOHACHCAaI M. [IpeacTaBacHUE O CTEPEOPETYIIPHOCTH

u HaI[MOHCKVHHDHOﬁ CTPYKTYPEC MMOJHUMEPOB, 3aBUCHUMOCTbD CBOMCTB IHOJIUMEPOB OT UX

MOJICKYJIIPHOT'O 1 HAAMOJICKYJIAPHOI'O CTPOCHMA.

[Tonumepnsle  marepuanbl.  IlmactMaccel  (HOJAMATUIIEH,  HOJUIPOIMIIEH,
MOJIMBUHWIXJIOPU,  IMOJHUCTHPOJ,  MNOJUMETUIMETAKpWIAT,  IMOJMKapOOHATHI,
noJmd THIIeHTepedTanar). Y Tuausanus u nepepadoTka IIacTuKa.

DnacToMepbl: HATypaJbHbI KaydyK, CHHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHEI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, HIEPCTh, WIENK), MCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIaBCaH ).

[TonuMepbl CHCLUMAIBLHOIO Ha3HAYCHUS (Ted)J'IOH, KCBJIAP, JJCKTPOIIPOBOAAIINC

IDOJHUMCDPBI, 6H0pa3naraeMme HOJ'II/IMCDBI).

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIeCTB MW HUX [pEeBpalleHUI:
O3HaKOMJIEHHE € 00pa3liaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAccC,
Kay4dyKOB; pEUIeHHE »HKCIEPUMEHTAIbHBIX 3afad 1o Tteme «Pacno3HaBaHue
IIJIACTMACC U BOJIOKOHY.

PacuéTHble 3aga4un

Haxoxnenue MoiekyisipHON (hOpMyJibl OPraHMYEeCKOTr0 COEIMHEHMSI TI0 MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; HAXOXKICHHE MOJIEKYJISIPHOU (OpMYJIbI
OpraHUYeCKOTO COEQUHEHUss Mo Macce (00bEMy) MPOAYKTOB CropaHus; Mo
KOJIMYECTBY BellecTBa (Macce, 00BEMY) MNPOIYKTOB PEAKIUU W/WUIM HCXOIHBIX
BELIECTB; YCTAHOBJICHHE CTPYKTYpPHOU (OpPMyJbl OpPraHM4YecKoro BeEIIeCTBa Ha
OCHOBE €ro XMMHUYECKHX CBONCTB WJIM CIIOCOOOB MOJIYYEHHS; ONPEICICHHUE 10JIU

BbIXO/J[a MPOJAYKTaA PCAKIUU OT TCOPECTUICCKU BO3MOKHOIO.
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MexnpeaMeTHbIe CBA3H

Peanuzanusi MeEXIpeIMETHBIX CBS3€d IpPU H3YYEHMHM OPraHUYECKOHM XHUMUHU
B 10 kimacce ocymiecTBisieTcss uYepe3 HUCMHOJIb30BAHME KaK OOLIMX €CTEeCTBEHHO-
Hay4YHbIX MOHSTUH, TaK MW MOHATUIM, MNPUHATHIX B OTAEIBHBIX IpeIMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyuYHblE TOHSATHA: SIBICHHE, HAy4YHBIA (akT, THIOTE3a,
Teopus, 3aKOH, aHajlu3, CHHTE3, KiacCU(pUKalus, HaOJII0IEHUE, H3MEpPEHUE,
DKCIEPUMEHT, MOJIENb, MOAEIUPOBAHUE.

®dusuka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUYECKUIL
YPOBEHb, BEILLECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BELIECTBa, (hru3nueckue
BEJIMYMHBI, EAUHULBI U3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.

buonorus:  knerka, opraHu3M, O3KocucTeMa, Ouochepa, MeTadONIU3M,
HACJIEICTBEHHOCTb, AaBTOTPO(HBIA U reTepOTPO(PHBIA TUI TUTAHUSA, OpOKEHHE,
(oTOCHHTE3, IbIXaHHE, OCJIKHU, YTIEBObI, )KUPbI, HYKJIENHOBbIE KUCIOTHI, (PEPMEHTBHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOILINBO.

TexHo0rus: MUIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAJIBHOIO MHUTAHMS, MOIOIIUE

cpeacTBa, MaTCprajbl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KITACC «OBHIAA U HEOPTAHUYECKAS XUMMU S
BA30BbIi1 YPOBEHb

Teopernueckne 0CHOBbI XUMUM

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOIBI. DJIEKTpOHHAs 000JIOYKA.
DHEpreTHYeCKHUe YPOBHHU, MOAYPOBHH. ATOMHBIC OpOWTand, S-, P-, d-3JI€MEHTBHI.
Oco0OeHHOCTH pachpeliesieHus] AJIEKTPOHOB IO OpOUTalIsIM B aTroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[Tepuonnyeckuit 3akoH u Ilepuoanueckas cucrema XUMHIECKUX diaeMeHToB /1. 1.
MengeneeBa. CBsA3b MNEPUOAMYECKOrO 3akoHa U Ilepuoanyueckord CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS

aTOMOB. 3aKOHOMCpHOCTI/I U3MEHCHUS CBOMCTB XMMHUYECKHUX DJICMEHTOB U

49



o0pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB IO IPyIIaM U IepuoaaM. 3HaUCHHE
NEPUOJNYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMUYECKas CBsI3b. BUbI XUMHUUYECKOM CBSI3U (KOBAJICHTHAs
HEMNOJsIpHass W TOJIApHas, HWOHHAas, MeTajimdeckas). MexaHu3smbl 00pa30BaHUs
KOBQJICHTHONM XUMHYECKOWM CBs3M (OOMEHHBIH W  JOHOPHO-AKICTITOPHBIN).
Bonopoanas cBsizb. BalleHTHOCTE. DNEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHHS.
M oHBI: KATHOHBI U AHUOHBI.

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BeEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIIINYECKOU PEIIETKHU.

[lonatne o pucnepcHBIX cUCTEMax. VICTMHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J1 BEECTBA B pacTBOPE.

Knaccudukanusa HeopraHnyeckux coenuHeHuil. HoMeHkiaTypa HeopraHuyecKux
BEIIECTB. |'eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, NPHUHALICKAMNUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakius. Knaccuukaus XUMUYECKUX PEaKLMi B HEOPTaHUYECKOU
Y OPraHMYECKOW XMMHMH. 3aKOH COXPAHEHUs MacChl BELIECTB; 3aKOH COXPAHECHMS U
IIPEBPAILEHUS SHEPTUN NP XUMHAYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (akTtopoB. OOpaTHMbIe
peakuuu. XuMH4YecKoe paBHOBecue. @DakToppl, BIHAKOIME HA COCTOSHHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

OnekTpoiuThueckas auccoumarus. CuiabHble M cliadble dekTponuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCJAs, HEWTpanbHas, IuenodHas. lloHatne o

BOJIOpoaHOM Tmokasarene (PH) pactBopa. Peakiuu woHHOTO OOMeHa. [maposws

HCOPraHM4YCCKHUX N OPraHn4YCcCKMX BCIIICCTB.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE  peakiuu. l[loHaTHe 00  3JeKTposm3e

pacILUIaBOB M PACTBOPOB coJiei. [ IpuMeHeHne > aeKTpoan3a.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4Y€HUs BEIIECTB M UX MOpPEeBpallleHUN:
neMoHctpanus Tabmui «llepuoguueckas cucrema Xxumuyeckux siemeHToB JI.U.

MenneneeBa»; u3ydeHHE MOJAENEH KPHUCTAUIMYECKUX PEIIETOK; HAOMIOAeHUE U
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OMHCaHUE JEMOHCTPALMOHHBIX U J1a00paTOPHBIX OMBITOB (Pa3iioKEHUE MEPOKCHIIA
BOJOPO/Ia B MIPUCYTCTBUU KaTaIM3aTOpPa, OINPEACICHUE CPE/Ibl PACTBOPOB BEIIECTB C
MIOMOILBI0 YHUBEPCAIIBHOIO HHAWKATOpa, PEaKUUd HOHHOTO OOMEHA); IPOBEICHUE
NpakTUYecKoi paboThl «BiusHuEe pa3nuyHbIX (HaKTOPOB Ha CKOPOCTh XUMHUYECKOU

peaKIIm».

PacuéTHble 3aga4n
Pacuétsl Mo ypaBHEHUSIM XMMUYECKUX PEAKIUM, B TOM UYUCIIE TEPMOXUMUUYECKUE

paCLIéTBI, paCLIéTI)I C HUCITIOJIB30BaAHUCM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heoprannyeckasi xummust

Hemeramel. Tlonoxxenne HemeraiuioB B llepuommueckon cucreMe XMMHYECKUX
snementoB J[.M. MenzaeneeBa M OCOOCHHOCTH CTpPOCHHUSI aToMOB. Dusznueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONHUS HEMETALIOB (HAa MpUMEpEe KHUCIOPOJa, CEphI,
dbocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEphbl, a30Ta,
docdopa, yriepoaa u KpeMHHUS) U UX COSTUHEHUN (OKCUIOB, KHCIIOPOICOIEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTUHEHUM ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnbl. Ilonoxenne wMerauioB B Ilepuoandeckoil cucTeMe XUMHUYECKHX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHMS AIEKTPOHHBIX 000I0YEK
atoMoB MeTaioB. OOmme Qusnyeckue cpoiicTBa MeTamioB. CIUlaBbl METaJJIOB.
DIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METaJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIINX META/UIOB (HATPUM, Kalui, KaabllUi, MarHuu,

ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO6mue crocoObl monyyeHuss MeramioB. Metamnyprus. Kopposus MeTaios.

Crioco0bl 3a1uThl OT Koppo3uu. [I[puMeHenrne MeTamioB B ObITY U TEXHUKE.

3KCHepI/IMeHTaJ'IBHBIe MCTO/JIbl U3YUYCHUS BCHICCTB U HUX npeBpameHI/Iﬁ: HN3Y4YCHUC
KOJIIICKITNHU «MeTtannbl 151 CIIJIaBbD», o6pa3u0B HEMCTAJIJIOB, pEICHUC

OKCIICPUMCHTAJIbHBIX 3a/1a4v; Ha6J'IIOI[eHI/Ie N OIIMCAaHHUC ACMOHCTPALIMOHHBLIX U
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71a00paTOPHBIX OMBITOB (B3aUMOJEUCTBUE THUAPOKCHIA ATIOMUHHUS C PacTBOpaMHU

KHUCJIOT U menoqeﬁ, Ka4CCTBCHHLIC PCAKIITMU HAa KaTHOHLI MGT&J’IHOB).

PacuérHble 3aga4n

Pacuétsl macchl BemiecTBa WM OOBEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WU OO0BEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BEIIECTB;
pacy€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CIIM OJTHO U3
BEIIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumMum B OOECHEYEHHHM SKOJOTHYECKOM, HSHEPreTUYECKOW U MHUIIEBON
0€30MacHOCTH, Pa3BUTUM MeIuIMHBL. [loHATHE O Hay4YHBIX METOJIaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOJYy4YeHUS
BOKHEUIIINX BEIIECTB.

YenoBek B MUpE BELIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPUAIIbI,
KOHCTPYKIIMOHHBIC MaTe€pHuaybl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepuaibl I
AJIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKHE U MUHEPAIbHBIC yI0OPEHMUS.

XuMUST W 3J0pOBbE YEJOBEKA: IpaBWjia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiia 0€30MaCHOTO HCIOIb30BaHUs MpenapaToB OBITOBONM XUMHU B
ITOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzamuss MeXNpeIMETHBIX CBSA3EH NPH M3YYCHHH OOIIEH UM HEOpraHWYECKON
xuMuH B 11 Kjacce oCcymiecTBISIETCS Yepe3 UCTIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-
HAYYHBIX TOHATHH, TaK WU TOHSITUW, SBJISIONIUXCA CHUCTEMHBIMHU JJISI OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO61ue ecTeCTBEeHHO-HAyYHBIC TTOHSATHS: HAYYHBIM (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHHTE3, Kiaccuukamus, MNEPUOJUYHOCTh, HAOJIOACHUE, DKCIEPHUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuKa: marepus, dHEpPrus, macca, aTom, 3JEKTPOH, NMPOTOH, HEWTPOH, HOH,

H30TOII, PaInOaKTHUBHOCTb, MOJICKYJIA, 3H€pF€TH‘-I€CKPII>i YPOBCHBb, BCIICCTBO, TCIIO,
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00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3NUYECKUE BEIWYMHBI M EIUHHIBI HX
U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opranu3M, 3KocucTema, ornocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadus: MuHEpanbl, TOPHBIE MOPOIbI, TMOJE3HBIE HCKOMAaeMble, TOIUIMBO,
pECYpCBL.

TexHomorusa: XuUMUYECKass MPOMBIIIJIEHHOCTb, METAUIYpIus, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIIbCKOXO3IMCTBEHHOE IPOM3BOACTBO, IHUIIEBAs
IPOMBILUIEHHOCTb,  (papManeBTHYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHX IIpernapaToB, IPOU3BOJICTBO KOHCTPYKLHOHHBIX MAaTE€pHaJoB,

QJICKTPOHHAA IPOMBIIJIICHHOCTb, HAHOTCXHOJIOTUH.

11 KNIACC «OBIIAA U HEOP'TAHUYECKAA XUMMUA»

YIJIYBJEHHBIN YPOBEHD

Teopernueckne 0CHOBBI XUMHMH
AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUI 3JIeMEHT. I30TOIbI.

KopnyckyagpHO-BOJIHOBOM  JIVaJIu3M, ABOWCTBEHHAS OPUPOAA  DJIEKTPOHA.

CtpoeHue 5JIEKTPOHHBIX OO0OJIOYEK aTOMOB, KBAHTOBBIC 4YHClIA. DHEPreTHYECKHUE

YPOBHM U HMOAYPOBHH. ATOMHBIC opOuramn. Kraaccudukamus XAMHYECKHX
aJIeMeHTOB  (S-,p-,d-,f-a;meMenTh).  Pacmpezenenue 9SJCKTPOHOB IO  aTOMHBIM

Op6I/ITaJ'I$IM; IIPUHIWII MHHHMMYMa OJHCPIHMH, IMPHUHIINII Hawm, IIpaBUJIO Xsz[a.

DJIeKTpOHHBIC KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSTHUH, dJIEKTPOHHBIC KOHPUTYPAITMH HOHOB.

IlonsTuEe 00 QHCPIrun HMOHM3AalllNH, OHCPIrun CpoACTBa K DJICKTPOHY.

DIIEKTPOOTPULIATEIILHOCTbD.

[lepuoanueckuii 3akoH U lleproanmyeckass cuUCTEMa XUMHYECKHX DJIEMECHTOB
. . MenneneeBa. CBs3b NEPUOAUYECKOTO 3aKOHA U IlepronyuecKor CUCTEMBI
XUMHUYECKHUX 2JIEMEHTOB C COBPEMEHHOM Teopuen CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMUYECKHUX JJIEMEHTOB U 00pa3yeMbIX HMH

IMPOCTEIX M CJIOKHBIX BCIICCTB 110 I'pyIIiaM M IEpuogam. 3HaueHue MNEpuoOaANICCKOro
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3akoHa /. 1. Menaeneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuimueckas. MeXaHu3Mbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIN
U JOHOPHO-aKIENTOPHBIA. DHEPrusi W JJIMHA CBSI3U. [IoNspHOCTH, HANpaBIEHHOCTh
Y HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KparHele cBs3u. BojgopoaHas CBA3b.
MeXMONEKYIIAPHBIE B3aUMOICVCTBHUS.

BaneHTHOCTh M BaJICHTHBIC BO3MOXXHOCTH aTOMOB. FI/I6DI/IIII/I38,HI/IH ATOMHBIX

opOutaneii. CBA3b 3JIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C MX TE€OMETPUYECKUM

CTpOeHHEM (Ha IpUMEpPEe COCAMHEHHI 3JIEMEHTOB BTOPOIO MEPUO/IA).
[IpencraBieHre O KOMIUIEKCHBIX coeIMHEHUsAX. (CocTaB KOMIUIEKCHOTO HWOHA!

KOMHHCKCOO6pa3OBaTCJ'IB, JJUTaHbI. KoopaunanuonHoe umcyio. HomeHknarypa

KOMILICKCHBIX  COCJIMHCHUI. 3HaUYCHUE KOMILJICKCHBIX coeauHeHun. IloHsTHE

0 KOOPAWHAIIMOHHON XUMHH.

BemectBa MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHHUS. Tunsl
KPUCTAIITMYECKUX PEMIETOK (CTPYKTYp) U CBOWCTBA BELIECTB.

[TonsiTne o pucnepcHbIXx cuctemax. McrtuHHBIE pacTBOphl. llpencraBiieHue

0 KOJUIOUIHBIX _pacTBopax. CnocoObl BBIpaXEHUS KOHIICGHTPAIIMM PACTBOPOB:

MAaccoBasi JOJIsI BEIIECTBA B PacTBOpPE, MOJISIpHAs KOHUEHTpauus. HaceleHHbie
Y HEHACBILIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraoruaparsl.

Knaccudukanus uw HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpHUBUATBHBIC
Ha3BaHUs OTHAEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMHUECKHMX peakIuii B HEOPTAaHMYECKOW W OPTaHMYECKOU
XUMHUH. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHWsI U MpeBpalieHus
SHEPrUU MPU XUMUUYECKUX peakiusax. TernoBbie d(PPeKThl XMMUYECKUX PEaKIui.
TepMOXUMUYECKUE YPABHEHUS.

CKoOpoCTh XMMHMUYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB.
['oMorenHbIe U reTeporenHslie peakiuu. Katanus u kataau3aTopsl.

OOpatumple U HEOOpaTUMbBIE peaknuu. XHUMHYECKOoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PABHOBECHA. CDaKTOpBI, BIUAOIIME Ha II0OJOXECHHC XHMHYCCKOI'O

paBHOBCCHUA: TEMIICpATYypad, AABJIICHHUC W KOHOCHTpAIMKW BCHICCTB, YYACTBYIHOHIHUX
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B peakuuu. [Ipuanun Jle [Hlarense.
OnexTponutnueckas auccouuanus. CuiibHble U cialOble 31eKTposnuThl. CTeneHb

aucconmany. MoHHoe npousBeneHne Bojabl. Cpena BOJHBIX pacTBOPOB: KUCIOTHAS,

HeWTpaabpHas, menodHas. Bogopoaubiit mokazarens (pH) pactBopa. 'naponus coseid.
Peakunu noHHoro oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb
Y BOCCTaHOBUTENb. [Ipomecchl  OKMCIIEHUSI UM BOCCTaHOBJICHMS.  Bakneliue
OKUCJIUTEIA ¥ BOCCTAHOBUTENH. METOM JJIEKTpOHHOTO OanmaHca. DJIEKTPOJIU3
PacTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3Y4YEHUSI BEHIECTB M HUX MpPEBpallCHUN:
pa3loKEHWE MEPOKCHAA BOJOPOAA B NPUCYTCTBUM  KaTAIM3aTOpa;  MOJAEIHU
KPUCTAJUIMUECKUX PENIETOK; MPOBEJICHWE pPEeakluii HOHHOTO OOMEHa; OIpe/elieHue
Cpeapl PACTBOPOB C MOMOIIBIO HHIAWKATOPOB; HW3YUYEHUE BIMSHUS PAa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHUUYECKON pEAKIUU U MOJOKEHUE XUMHUUYECKOTO
PaBHOBECHSI.

Heopranuyeckasi xummusi

[Tomoxenne HemeTtaiuioB B [lepuoamyeckon cucreMe XUMHYECKUX 3SJIEMEHTOB
JI. I. MenneneeBa ¥ OCOOCHHOCTU CTpOCHUSI UX aToMOB. (Du3nyecKkue CBOWCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAJUIOB (Ha mpuMepe Kucioponaa, cepbl, docdopa
U yTJIepoJa).

Bonopon. Ilonydyenue, Qusnueckue U XUMHUYECKHE CBOMCTBA:  PEAKIUU
C METaJUIaMU ¥ HEMETaJUIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ 'uapuabl. TomirBHEIE
3JIEMEHTHI.

lNanorensl. HaxoxneHue B npuUpoje, CIOCOOBI  TMOJIy4YeHHs, (PU3NUECKUE
U XUMHYECKUE CBOMCTBA. ['aloreHOBOIOpOAbI. BaxHeuine KHCIOpPOACOAEpKaIIre
COCIMHEHHUs TaJoreHoB. JlabopaTopHbIE M MPOMBIIIJIEHHBIE CIIOCOOBI TOJTYYEHUSI
rajoreHoB. [[pyMeHeHne rajJoreHoB U X COCIUHEHUM.

Kucnopon, o30n. JlabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI  MOMYYEHUS
kuciaopona. Duznyeckue W XUMUYECKHUE CBOMCTBA U MPUMEHEHUE KHUCIOPOJa

1 030Ha. OKCUBI U IEPOKCUBI.
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Cepa. Haxoxxnenue B mpupojie, CocoObl MOTy4YeHus, GU3NIECKUe U XUMUYIECKUC
cBorictBa. CepoBonopon, cyiabduasl. Oxcun cepri(1V), okcuna cepoi(VI). Cepuucras
Y CepHasi KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [IpuMenenue
CepbI U €€ COCTMHECHUN.

Azot. Haxoxaenue B mpupoje, CrnocoObl MONydeHUs, GU3HUEeCKUe U XUMHUECKHE
cBoiicTBa. AMMHaK, HUTpUIbl. OKCUABI a30Ta. A30TUCTasl W a30THAsI KUCIOTHI U UX
comd. OCOOEHHOCTH CBOMCTB a30THOW KucHOThl. [IpuMeHeHue a3oTa U ero
COEIMHEHUI. A30THBIE YIOOPEHHUS.

®ocdop. HaxoxxneHue B IpUpoae, CHOCOOBI  MOMy4deHUs, (U3HUYECKUE
u xumudeckue cpoiictBa. Dochuapl u dpochun. Oxcunbl ¢ocdopa, dochopHas

kuciaora u e€ comm. MeradochopHas u nmmpodocdhopHas KUCIOTHL, dochopucrtas

u dbochopHoBarucTass kuciaoThl. I[lpumenenune ¢ochopa U ero coeauHEHUH.

®docdopHbie YI00peHHUS.

VYraepon, HaxoXaeHUe B Mpupoie. AIIOTporHble Moauduxkanuu. DU3NUYECKUE
Y XUMUYECKHUE CBOMCTBA MPOCTBHIX BEHIECTB, 00pa3oBaHHBIX yriaepojoMm. Okcua
yriepona(ll), okcun yrnepona(IV), yrojibHas kuciota u €€ coinu. AKTUBUPOBAHHbBIN

yroib, aacopoims. DysiepeHsl, rpadeH, yriepojHble HaHOTPYOku. [Ipumenenue

MPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YIJIEPOJOM, U €r0 COCTUHECHUH.
Kpemunii. HaxoxxneHue B npuponae, CrnocoObl MOMy4YeHHs, (puanyeckue
u xumudeckue cpoiictBa. Oxcupa kpemuusi(IV), kpemHueBas KHUCIOTa, CUIIUKATHI.
[Iprumenenne kpeMHus U ero coenHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbl CTEKIIA.
[Tomoxenne weramnoB B [lepuognyeckon CcUCTEME XHMUYECKHX JJIEMEHTOB.
Oc00EHHOCTH CTPOCHUS DICKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB.

PacnopocTpaHeHHe XMMHYECKUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOpE.

OOmue (¢usnueckue CBOMCTBA MeTawioB. [IpuMeHeHHE MeETauioB B OBITY
1 TexHuke. CIuiaBbl METAJUIOB.

DNEKTPOXUMHUECKUIN Psl HANpsDKeHUH MeTauioB. OOmme crnocoObl MOTydYCHHS
METAJUIOB: THAPOMETAJUTYPTHS, MTHPOMETAILTYPrusi, dieKTpoMeTauryprusi. [lonsTue
0 Koppo3uu MeTayuIoB. CrIoCOOBI 3alIUTHI OT KOPPO3HUH.

Obmass xapaktepuctuka MmetauioB [A-rpynmel  Ilepuoanueckoit  cuctemsl
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XUMHUYECKUX 31eMEeHTOB. HaTpuii u xanuii: momydeHue, GuU3NUECKUe U XUMUYECKHE
CBONCTBA, NPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHUIA.

OOmras  xapakrepuctuka wmetawioB [IA-rpymmer  Ilepuoanyeckoit  cuctembl
XUMHYECKUX AJIEMEHTOB. Maruuii u KaiblUui: MojydyeHue, (PU3NYecKue U XUMHUYECKUE
CBOMCTBA, NPUMEHEHUE IPOCTBIX BEIMIECTB W UX CcoeAUHEHUH. JKECTKOCTh BOBI
Y CIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMI: TIONy4YeHHe, (U3MYECKUE U XMMUYECKHE CBOMICTBA, MPUMEHEHHUE
MPOCTOTO  BEHIECTBA W €ro  coeauHeHuil. AMQOTepHbIE CBOWCTBA OKCHJA
U TUAPOKCHUAA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUA.

OO6miass ~ xapakTepucThka  MeTauioB  nmobounbix — noarpynn  (b-rpymm)
[Teprnoan4eckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue | XUMUYECKHE CBOWCTBA Xpoma U ero coeauHeHuil. Okcuabl
u ruapokeuasl  xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U quxpomaThl, UX
OKHCJIUTENbHBIE CBOMCTBA. [loTyyeHne u mpuMeHeHne Xpoma.

dusnyecKkne U XMMUYECKUE CBOMCTBA MapraHila U €ro COeAuHEeHu. Baxxknenne
coenuHenus  Mapranua(ll), wmapranna(IV), wmapranna(VI) u mapranma(VIID).
IlepmaHranar kayims, €ero OKACIUTEIbHbBIE CBOMCTBA.

OU3NYECKUE U XMMHYECKHE CBOMCTBA XKele3a U ero coeguHeHui. OKCuibl,
ruapokcuasl U conu keneza(ll) uxeneza(Ill). Tlomyuenue u mpumeHeHUe xene3a
U €ro CIUIaBOB.

OuU3MYECKUEe U XUMUYECKHME CBOMCTBA Meau U e€ coenuHeHui. [lomydyeHue
Y IPUMEHEHUE MEJIU U €€ COCIMHEHUM.

[{uuk: momydenue, GU3NIECKUE U XUMUYECKUE CBOMCTBA. AMDOTEpHBIE CBONCTBA
OKCHJIa W THAPOKCHIA IIMHKA, THUIPOKCOKOMIUICKCHI IMHKA. [IpuMeHeHue IMHKa
U €r0 COCIMHEHUM.

DKCIepUMEHTAIbHBIE METOJIbI U3YYCHHUS BEIIECTB M UX IMPEBPAILCHUI: U3ydeHUE
00pa3IoB HEMETAJIOB; TopeHue cepbl, (docdopa, xeneza, MarHus B KUCIOPOJE;
M3yYEHHE KOJUIeKIMM «MeTamibl | CIUIaBbl»; B3aUMOJICUCTBUE  IIEIOYHBIX
1 IEJI0YHO3EMEIIBHBIX METaJJIOB C BOJIOM (BO3MOKHO HCMOJIb30BAHUE

BHUJICOMATEPHAIIOB); B3aUMOJICHCTBUE IIMHKA M JKelie3a C PacTBOPaMHU KHUCIIOT
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U IIEJI0YEH; KAYECTBCHHbBIE PEAKIIMM HA HEOPraHWUYECKHUE AHMOHBI, KATUOH BOJIOPOAA
Y KaTUOHBl METAJUIOB; B3aWMOJICMCTBME THUAPOKCHIOB QJIOMUHHS U LIMHKA
C pacTBOpaMHU KHUCJIOT H LIEJIOYEH; PEHICHHE JKCIEPUMEHTAJBHBIX 33Ja4 M0 TeMaM
«l"amorensr», «Cepa ue€ coenuHeHUs», «A30T u hochop M HMX COCAUHEHUSY,
«MeTamibl TIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYIIID.
XHUMHA ¥ KU3HD

Ponp xuMuu B o0ecrieueHu yCTOMUUBOTO Pa3BUTHS YEIIOBEUYECTRA.

[ToHsiTHE O HAYYHBIX METOAX MO3HAHUS U METOAOJIOTUA HAYYHOTO UCCIENOBAHUS.

HayuHble IpUHIUITBI OpraHU3alMU XUMUYECKOTO TPOU3BOACTBA. [IpoMBbIlLIeHHBIE
CIOCOOBI TOJIYYEHHUS BaXKHEHIIIMX BEIIECTB (HA MPUMEpPe IPOM3BOJCTBA aMMHAKa,
CEpHON KHCIIOTHI, MeTaHoia). [IpoMbIlIEHHBIE CHOCOOBI TOJIYYEHUS] METaJIOB
U CIUIaBOB. XHMMHYECKOE 3arpsi3HEHUE OKPYKAIOWMIEH CpelIbl W €ro IIOCICACTBUA.

[IpoOnema 1iepepabOTKA OTXOJOB M IMOOOYHBIX IPOJAVKTOB. PoOlb XUMHH

B 00€CIeUeHUH PHEpreTudeckoit 6e3onacHoCTy. [IpUHIMIBL «3€IEHON XUMUNY.

XuUMus U 310pOBbe YenoBeKa. JIekapcTBeHHble cpenctsa. IIpasuia ucnonb3oBaHus
JIEKapCTBEHHBIX IIpenapaToB. Posib XUMUM B Pa3BUTUNA MEIULIHBI.

XuMUsl THIUA: OCHOBHBIE KOMIIOHEHTBI, NHIIEBble [100aBkH. Ponb Xxumuun
B 00€CIeUYeHNH MUIIEBON 0€30MaCHOCTH.

Kocmernueckne u napgromepubie cpeactBa. beitoBas xumus. [IpaBuna
0€301acHOT0 UCIIOIb30BAHMS TPENapaToB ObITOBOM XMMHUHU B TOBCEIHEBHOM JKU3HH.

XVMHSI B CTPOUTEIBCTBE: BAKHEHIIME CTPOUTENbHbIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMus B CEIbCKOM X03stiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA0OPEHHUS.

CoBpeMEHHBIE KOHCTPYKLIHMOHHBIE MAaT€pUalibl, KpPAacKH, CTEKJIO, KEpaMHKa.

Marepuaisl Juid 2JIEKTPOHUKN. HaHOTEXHOJIOTHH.

PacuérHble 3a1aun

Pacuérel: Maccel BemlecTBa WM 00BEMa Ta30B 10 HM3BECTHOMY KOJHYECTBY
BEIIIECTBA, MAcce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; MACCHI
(0OBbéMa, KOMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMK, €CJIU OJTHO U3 BEIIECTB UMEET

MpUMECH; Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIA OJTHO U3
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BEIIECTB JAHO B BHJIE PACTBOpPA C OMPEACIEHHOM MACCOBOW JOJIEW PaCTBOPEHHOTO
BEILIECTBA; MACCOBOM J0JIM M MOJIIPHOW KOHUEHTpAlMHd BEUIECTBA B PACTBOPE; TOJIH
BBIXO0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H

Peanu3zanus MeXnpeaMeTHBIX CBS3€H MPH U3YYEHHUU OOIIeld M HEOpPraHWYeCKOu
xuMud B 11 kiacce ocymecTBIsIeTCs Yepe3 UCTOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHSATUW, TaK W MOHATUH, TPHUHATBIX B OTACHBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOmre ecTeCTBEeHHO-HAy4YHbIEC TOHATUS: SBJICHHE, HAy4dHbIM (akT, TUIoTes’a,
TEeOpHsi, 3aKOH, aHAJIMW3, CHUHTE3, KiaccuuUKaius, MEPUOJUYHOCTb, HAOJIIOJCHHE,
U3MEpEHUE, IKCIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

®usuka: MmaTepusi, MUKPOMHUP, MAKPOMUDP, ATOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUUYECKUM YPOBEHbB, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHUE BEIECTBA, MACATbHBIN Ta3, (U3NYECKUE BEIUUYUHBI,
€UHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorusi: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MeTabOIU3M, MaKpO-
Y MUKPODJIEMEHTBI, O€NKU, >KUPbI, YIIIEBOJbI, HYKJICHHOBBIE KHCIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCHUCTEMAX.

I'eorpadusi: muHepanabl, TOpHbIE MOPOABI, TMOJIE3HBIE HCKOMAEMble, TOILUIMBO,
PECYPCHL.

TexHoyiorusi: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJIyprus, CTPOUTEIIbHbBIC
MaTepualibl, CEIbCKOXO3AMCTBEHHOE IPOM3BOJICTBO, MNHUIIEBAS MPOMBIIIIEHHOCTb,
(dapmarieBTUUECKasi MPOMBIIUICHHOCTD, MPOU3BOJICTBO KOCMETHYECKUX IMPENapaTosB,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, AJIEKTPOHHAS MPOMBIIIICHHOCTD,

HAaHOTCXHOJOI'NH.
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TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»

10 KITACC «OPTAHUNYECKASA XUMMUSA»

Bba3zosslii yposens (1 yac)

Yray6aéuunblii ypoBenb (1+24aca)

Koui-Bo Komn-BO
4acoB Paznen 1. Teopernyeckue 0cHOBBI oprannveckoit xumuu (3 4)\(9u) 4acoB
34 Tema 1. Ilpeamer opranuyveckoii xumun. Teopusi XMMHUYECKOT0 CTPOECHHUSI OPraHUYECKUX 94
COeIMHEHMN
1 [IpenmMer  OpraHMYecKOM  XUMHM: €€

BO3HUMKHOBCHHEC, PA3BUTHC W 3HAYCHUC B
IIOJIYUYCHHMHN HOBBIX BCIICCTB M MATCPHAJIOB.

JleMoHCTpanuu: — O3HAKOMJICHUE C

oOpasllaMM  OpPraHWYECKHUX  BEHIECTB U
MarepuajaMi Ha UX OCHOBE; — OIIBITHI IO
MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuM (TUTaBJICHWE, OOYTJIWBaHHUE W

rOpEHUeE).

DJIEKTPOHHOE CTPOEHHE aToMa YIiepoj]ia: OCHOBHOE

¥ BO30YKJIEHHOE COCTOsIHUSI. BajeHTHbIE BO3MOXKHOCTH




aToMa Yyrjcpoaa. XHUMHYECKasi CBSI3b B OpPraHUYICCKUX

COeNMHEHMIX.  Tumbl  THOpUAM3aLMU  aTOMHBIX
opburaneil yriepoja.

Mexanu3mbl  00pa3oBaHMsl  KOBQJIEHTHOM  CBSI3U
(0OMeHHBI U JIOHOPHO-aKLENTOPHBIN). Turbl

IMCPCKPBIBAHUA ATOMHBIX 0p61/1Taﬂeﬁ; O- U TT-CBsi3H.

Teopus CTpO€HUS OPraHUYECKHUX COCIMHEHUM
A. M. BytnepoBa, €€ OCHOBHbBIE TOJIOKEHUS.

dbopmybl

BelecTB. ['oMoiiorus, nsomMepusa. XuMuyeckas

CtpyKTypHBIE OPTaHUYECKUX

CBA3b B OpPraHU4YCCKUX COCIUHCHUAX —

OIWHAPHBIC W KPATHBIC CBA3U. O- M T-CBA3MH.

JlaGopaTopHBIil  OIIBIT: MOJIEJIUPOBAHUE

MOJICKYJI OPIraHUYCCKHX BCIICCTB.

Opunapnasi, nBOWHas U TpoilHas cBA3b. CrocoObl
paspbiBa CBA3EH B MOJIEKYJIAX OPraHUYECKHUX BEILECTB.
0 CBOOOTHOM HyKjeoduie

[TonsiTue panukae,

U dJieKTpodue.
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CtpykTypHble  (QOpMYJbl  pa3IMYHBIX  BHUJOB:
CKeJIeTHAS.

Buner u3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHBIE ()(PEKTH B MOJEKYIaX OPTraHUYCCKUX

COeTMHEHUN (MHAYKTUBHBIA U ME30MEPHBINA 3 (HEKTHI).

IIpencrasnenue 0 KJ1accuukanuu
OpraHM4eckux  BemecTB.  HomeHkiarypa
OPTaHUYECKUX COCIMHEHUI

(cucremaTuyeckas) U TPUBUAJIbHBIE HA3BAHUS
BAKHENIINX IIPEICTABUTEIIEN KJIaCCOB

OpPraHN4YCCKHUX BCIUICCTB.

Ocobennoctu U KJaccudukanus OpraHUYECKUX
peakunii. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE pPEAKIUU

B OPraHUYECKON XUMHH.

DKCIEpUMEHTAIbHBIE METOAbl U3YY€HUS BEIIECTB U HUX
IpEeBpAIllCHUi: KauyeCTBEHHOE OOHapyXeHue yriepoja
Y BOJIOPOJIa B OPTAaHMYECKUX BEIIECTBaxX. BbluucieHus:

— ornpeereHue MOJIEKYJIIPHOMN dhopmyIibl
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OPraHU4CCKOIro BCIICCTBA 110 MaCCOBBIM JOJISIM

JJICMCHTOB, BXOAIIIUX B €TI0 COCTAaB.

Paznexn 2. YraeBomopoan (14)\(40)

24

Tema 2. IIpeaesibHble YIriieBOAOPOAbl — aJKaHbI, HMKJI0AJIKAHbBI

6u

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKUM pAaAa.

Mertan 1 3TaH — IPOCTENIINE IPEACTABUTEIN

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

HomeHnkiatypa U n3oMepusi alikaHOB. DJIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB,
sp3-ruOpuau3anus aTOMHBIX opOuTajeil yriepoa,

o-CcBa13b. KoHbOpPMEDBI.

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

Ilony4yeHne MeTaHa U U3y4YEHUE €ET0 CBOWCTB.

MertaH 1 3TaH — XUMHUYECKUE CBOMCTBA (pEeaKIIUU
3aMeIleHUs U TOPEHHUs ), HAaX0XKACHHUE B IPUPOJIE,

IMOJY4YCHHEC U IIPUMCHCHUC.

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

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

pPaanuKaJIbHOI'O 3aMCIIICHMA.

[uknoankanel. O6mias Gopmyia, HOMEHKIATypa U
n3oMepusi. OCOOEHHOCTH CTPOEHUS U XHUMHYECKUX
CBOMCTB MaJIbIX (IMKJIONPONAaH, IUKIOOyTaH) u
OOBIYHBIX

(IIMKJIOTICHTAH, IIUKJIOTEKCaH)

LAKJIOAJIKAHOB. Cnoco0b1 ITOJTYyYEHHUS 151

IMPUMCHCHHNC TUKIOAJIIKAHOB.

(6+1)u

Tema 3. HenpeaesibHbIe yriieBoIOPOAbI:

AJIKCHbI, AJIKAAUCHDbI, aJIKUHDbI.

Tema 3. HenpeaesibHbIe yIi1eBOIOPOABI:
aJIKeHbI, aJIKaTHeHb, aIKHHBI (13+2)y.
Tema 6. 'annorennpoun3BoaHbIE

YIJIeBOAOPOA0B (44).

(17+2)u

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI

pan. OTwieH ¢  [OpONWIeH —  IpOoCTerme

MPEICTaBUTENN AJIKEHOB: (PU3NYECKHE CBOMCTRA.

AnKeHsl: SP’ruOpuam3anus aTOMHBIX OpOHTasei

yraepona, o- H  7w-cBA3u. CTpyKTypHas WU
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reoMCTpHUICCKaA (HI/IC-TDaHC-) HN30MCpPHUL.

BeruncieHns: —  HAaXO0XIEHUE MOJIEKYJSIPHOU 1P
bopMyJIbl OPraHMYECKOTO COEIUWHEHHUs [0 Macce
(00BEMY) TPOTYKTOB CTOpPaHUS.
OTuieH U NpPONWIEH — XUMHUYECKHE CBOMCTBA 1

(peakiuu TUAPUPOBAHMUS, rajoreHUpPOBAHUS,

rujpaTaiuy, OKHCICHUS U  MOJUMEPU3aLNH),

nojyuyeHue u npumeHeHue. Ilpaktudeckas padborta

No 1. ITonyyeHue 3TUIEHA U U3yUYEHHUE €TO CBOWCTB.
XUMHUYECKHE CBOMCTBA AJKEHOB: 3aMEIICHUS B O- 1
TOJIOKEHUE TIPpU JIBOMHOW CBA3W. l[IpencraBiieHue
0 MEXaHHU3MeE peakuuu AIEKTPODUILHOTO
MPUCOCINHEHHUS.
Tema 6. I'anoreHNpoU3BOAHBIE YIJIEBOAOPOIOB 1

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

YTJIEBOJIOPOIOB (PaCTBOPUMOCTB)  YTJIEBOJIOPOJIOB.
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Beruucnenus:

ONPENCIICHUE MOJEKYISIPHON
(GbOopMyIIBI OPTaHUYECKOTO BEIIECTBA MO MaCCOBBIM

JOJIAM 3JICMCHTOB, BXOIAIIINX B CI'O COCTAaB.

1P

JlaGopaTopHbIii OIIBIT:— MOJICJTUPOBAHUE
MOJIEKYJT YTJIEBOJOPOIOB M TajJOTE€HOTPOU3BOIHBIX
Brrarcnenust mo ypaBHEHHIO XUMHUYECKOW peaKIiuu
(Maccel, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIM TIPOJYyKTa peakIMyd I10 HM3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB

WM POAYKTOB PEAKIIMH )

Tema 6. I'anoreHnpou3BOAHBIE YIJIEBOAOPOAOB (2
yac u3 4): Peakuuu 3aMelieHus TajJoreHa Ha
TUAPOKCOTPYIIY,

HUTPOTPYIIYy, ILMAHOTPYIIILY,

AMHUHOTPYIIILY.

Tema 6. I'ajoreHnpou3BOAHBIE YIIIEBOAOPOAOB (3
yac u3 4): JlelicTBUe Ha TaJOT€HIPOU3BOJHBIC
BOJHOTO H LIEJIOYH.

CIIUPTOBOTO  pacTBOpaA

B3anmoneiictBie nurajoreHaJKaHOB ¢ MarHUEM U
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LIUHKOM.

Anxaguensl. byraauwen-1,3 u merunOyranueH-

1,3: ctpoenue.

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

OcobenHoctu IIEKTPOHHOI'O CTPOEHHUS
Y XUMUYECKUX CBOWCTB CONPSKEHHBIX JUEHOB,

1,2- u 1,4npucoenuHeHue.

Crioco0mb1 MMOJIYUYCHUA U IIPUMCHCHHUC AJIKAITUCHOB.

AHK&IIPICHBI: Ba)KHEHIIIME XMMHYECKHUE CBOMCTBA

(peaxuust MOJIMMEPHU3AITIN). [Tomy4yenue
CUHTETUYECKOTO KaydyKa u PE3UHBI.
JlaGopaTopHBIii ~ OMBIT: —  O3HAKOMJICHHE C

oOpa3laMH MjIacTMacc, Kay4yKoB U PE3UHBI.

Tema 6. 'amoreHnpou3BoAHbIE YrIEeBOAOPOIOB (4
yac u3 4): IloHsaTHE O MeETAIIOOPraHUYECKUX
COCIMHEHUSX. Hcnonbp3oBanue
TAJIOTCHIPOU3BOJIHBIX B OBITY, TEXHHUKE U B

XUMHUYCCKOM CHHTEC3C.
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Breraucnenusi: OIIpCACICHUC NOJIN BbIXOA4 ITPOAYKTA

pe€aKkunn OT TCOPCTUICCKHU BO3SMOKHOTO.

1P

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, 1
TOMOJIOTUYECKHI psifl. AUETWIEH — MNPOCTEHIINMA
MPEJICTABUTENL  AJKUHOB:  COCTaB, CTPOEHUE,
dbu3nUecKue CBOICTRA.
DIJIEKTPOHHOE W MPOCTPAHCTBEHHOE  CTPOCHUE 1
MOJIEKYJ aJIKUHOB, SP-THOpUIM3AlUAS aTOMHBIX
opOuTaneld yriaepoja. XHUMHYECKHE CBOWCTBA:
JTMMEpU3aLUU Y TPUMEPHU3ALIUH, OKHCJICHUS.
Kucmaorasie CBOICTBAa AJIKMHOB, HMEIOIINX
KOHIIEBYKD  TPOHMHYI  CBsI3b.  KaueCTBEHHBIEC
peaKUMu: Ha TPOWHYK CBSI3b, B3aUMOJCHUCTBUE
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. benson: coctaB, crpoeHue, Gu3nIecKue u 1
XUMHUYECKHE CBOMCTBA (PEaKIINU TAIOTCHHUPOBAHMUSI
Y HUTPOBAHMSI ), TTOJTyYCHHE U IPUMEHEHUE.
[IpaBuio apOMaTUYHOCTH, IPUMEPDI 1
apoMaTUYecKuX  coeauHeHud.  JlabopatopHsbii
onbIT: MojenupoBaHUE MOJIEKYJ apOMaTUYECKHUX
yriaeBonopoaoB. llpeacraBineHne o MexaHU3MeE
peakiui MIeKTPODUIHLHOTO 3aMEIICHHUS.
BrruncneHus: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIbI OPraHUIECKOTO BEIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB HJIA CITIOCOOOB TOJIYYCHHUS.
1P | Tomyon:  cocrtaB, cTtpoeHHe, (GU3UYECKUE U 1

XHUMHUYECKHE CBOMCTBA (pEaKIIMHU TaJOreHUPOBAHUS

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

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

paJnKaoB, KapOOKCHIIbHOM,

TMAPOKCWIBHOW, aMHHO- W HATPOTPYIIIBI, ATOMOB

rajoreHoB.
XUMHYECKUE CBOWCTBA OeHzona U €10
TOMOJIOTOB: OKHCJICHHE TOMOJIOrOB O€H301a.
['eHeTnyeckas CBSI3b YrieBOJAOPOJIOB,
MPUHAJICKAIINX K PA3JIUYHBIM KJIaccam
CrniocoOb1 MOJTYYEeHUS apOMAaTUYECKHUX
YTJIEBOJIOPOJIOB. OcobenHnocTu XUMHUYECKUX
cBOMCTB ctupoJia. [lonmmmepusanus ctupona.
Bpiuncnenus: — yCTaHOBJICHHE CTPYKTYPHOU

(GhopMyJIBI OPTaHMYECKOTO BEIIECTBA HA OCHOBE €T0

XHMHUYECKHX CBOMCTB HJIM CIIOCOOOB IMOJIYUCHUA.

24

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

(4+2)u

[Ipuponusie VCTOYHHUKH YTJIEBOJIOPOIOB.

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

nepepaboTKi  HEPTHU:  TMEpPEroHKa,  KPEeKUHT

(TepMUYECKHM, KATATUTUYECKHI ), TUPOIIU3.

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

(bopMYyIIBI KHCIOPOAOCOAEPKAIIETO OPTaHUIECKOTO

BEIICCTBA [0 MAacCOBBIM  JIOJIIM  3JICMEHTOB,
BXOJSIIMX B Ero cocraB, 10 Macce (00bEMy)
MPOAYKTOB CrOpaHHs;, IO KOJHMYECTBY BEIIECTBA
peaKknuu  u/uiam

(macce, 00BEMY) TPOIYKTOB

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

RY | Tema 6. Ciimptbl. PeHoJI Tema 7. Cinptbl. ®eHoJI 9y
[IpenenpHble OAHOATOMHBIE COUPTHL. MeTaHon U 1
ATAHO]: CTPOEHUE, (PU3UYECKHE U XUMHUYECKHE
CBOMCTBa (peakiuu C aKTUBHBIMH METaJlJIaMH,
raJIOreHOBOJIOPOJaMH, TOPEHHE), MPUMEHEHUE.

BopoponHele  CBA3M  MEXIYy ~— MOJIEKyJIaMH

cnupToB. /[lelicTBME MeTaHOJA W HTaHOJA Ha

opraHu3M uyejoBeka. JIabopaTopHbIE OMNBITHI: —

FOPEHUE  CIHUPTOB; OKHCIIEHHE DJTaHOJIA

okcusiom meau(Il).
[IpenenpHblE  OAHOATOMHBIE  CIUPTBHL:  H30MEPHUS, 1
kinaccudukanusa. Puznyueckre CBOWCTBA AaJIKaHOJIOB.
JlemMoHCTpauusi: pacTBOPUMOCTH CIIMPTOB B BOJE.
CnocoObl MoJlydeHUs: W MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA QJIKAHOJOB: JETUJpaTalliH, 1
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OKHUCJICHHA, BSaHMOﬂCﬁCTBﬂe C OPTraHN4YCCKHUMU

N HCOPTraHWYCCKUMU KHCJIOTAMU. HDeI[CTaBJ'IeHI/IC 0

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

Jemonctpanmu: 1. B3ammopneilictBue — 3TaHOIIA

c HarpueM. 2. OKuCIEHHE OTWIOBOIO  CIIHPTa

AUXPpOMATOM  KaJlu:Ad (BOBMO}KHO HCIIOJIB30BaHHUC

BHJICOMATEPHUATIOB).

MHoroaroMHbIE€ CIINPTHI. OTUIICHTTIMKOIL |

IIMOCpuH: CTPOCHUC, (bI/I?»I/I‘IeCKI/IC N XUMHNYCCKHC

CBOMCTBAa (B3aMMOJICCTBHE CO IIEIOYHBIMU

MCTaJllIaMH, Ka4dCCTBCHHAsA pCaKkuuAa Ha

MHOTOAaTOMHBIE CIUPTHI). JleiicTBE HA OpraHu3M
YEJI0BEKa.

[Ipumenenue rIMLeprHa 51

OTHUJICHITINKOJIA.

JlaGopaTopHbI€  OTBITHI:
B3aMMOJICUCTBUEC TJIMIICPUHA C THAPOKCHIOM

menu(II).

MuoroaroMHbIE CIIUPTHI: B3aUMOJENCTBUE

C OpraHN4€CKHMH 1 HCOPraHNYCCKHUMH KUCIIOTaMU.

73




[Ipocthie  3dupbsl, HOMEHKJIATypa U U30MEpHS.

OcobeHHoCTH (PM3UYECKUX U XUMUYECKUX CBOMCTB.

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

BEILIECTB WJIU IPOJYKTOB PEAKIIUN).

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

denondopmanbaeruaHas cMoJIa.

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

1 (hEHOJTBDY.

Tu

Tema 7. Anbaeruabi. KapOoHOBBIE KMCJIOTBI.

Tema 8. Anbaeruani. KapooHOBBIE KMCJI0TBI.

21g
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Cioxubie 3GupbI

Caoxuabie 3¢upsbl. JKupbl

AJberuapl " KETOHHEL. dopmanberu,

allCTaJIbACTHU CTPOCHHUC, (1)I/ISI/I‘ICCKI/IC )41

XUMMYECKHE CBOMCTBA (pCaKHI/IH OKHUCJICHUA H

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

pactBopoM okcuaa cepedpa(l) u rumpoxcumgom

meau(1l).
DNEKTPOHHOE CTPOEHUE KAPOOHWIIBHOW T'PYIIIIHI.
['oMonoruueckue  psiabl  alnbAETUAOB U KETOHOB:
U30MEpHUS.
[Ipencrapienue 0 MEXaHU3ME peakuun

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

dopmalibIeTHI, alleTaIbICTU/I TOJyUYCHUE M
IPUMEHEHUE.
(buznueckue u

AIIETOH: CTPOEHUE,

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

Breraucnenus: OTIpeNICTICHUE  MOJICKYJISIPHOM
(bOpMyJIBI OPraHUYECKOTO BEIISCTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISAIINX B €r0 COCTaB; IO Macce
(00OBéMyY) MPOAYKTOB CrOpaHUs; IO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUUA W/UITH
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOM
(GbopMyJIbl OPraHMYECKOro BEIECTBA HA OCHOBE €T0

XUMHUYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYy4YCHUA.

VYpok 0000111eHN MaTeprasa TEMBI.

OAHOOCHOBHBIE  TIpe/ENbHbIE  KapOOHOBBIC

KHCJIOTBI. MypaBbuHasi M YKCYCHasl KHUCJIOTBHI:
CTpoeHue, (PU3NYEeCKre U XMMHYECKHE CBOMCTBA
(cBoiicTBa, O0OmMe Ui Kjacca  KHUCJOT).
[Ipaktuueckast padbota Ne 2. CpoiicTBa pacTBOpa

YKCYCHOM KHUCJIOTHI.

OcoOeHHOCTH CTPOEHMSI MOJIEKYJ KapOOHOBBIX

kucinor. M3omepus u HoMeHKiatypa. Bonpopoansie
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CBA3U MCIKIAY MOJICKYJIaMHA Kap6OHOBI)IX KHCJIOT.

OAHOOCHOBHBIE peesIbHbIe KapOOHOBBIE
KHACJIOTBI:  PEaKIUH C y4acTUEM YIJIEBOJOPOTHOIO

paaukKala.

MypaBprHass W YKCyCHas KHCJIOTBI:  pPEaKLUs

TepUPUKaLNU, TOTYyICHUE U PUMEHEHUE.

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

INaJIbMUTHHOBAA, JUHOJICBAA, JMHOJICHOBAA KUCIOTHI.

OcobeHHocTn CBOICTB HEeNpeIeIbHbIX
U apOMAaTUYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCJIOT.

CTeapI/IHOBaH n OJCHHOBAas KHCJIOTBI KakK
MNpCaACTAaBUTCIIN BBICIIUX Kap6OHOBI>IX KHCJIOT.
Mpb1a Kak COJIM BBICIINX Kap6OHOBBIX KHCJIOT,

UX MOIOIIEE TENUCTBHE.

[lonsiTue O CMHTCTHYCCKHUX MOIKOIMHX CPpCACTBaAX
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CMO).

IlonstTue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIIOT —

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

aMMiaX, HUTpHJIaXx.

Cnoxuple  3QuUpBl  KaKk  MPOU3BOIHBIC
KapOOHOBBIX  KHUCJIOT. [HMAPOIN3  CIOXKHBIX
7(upoB.

Cnoxuble >¢upbl. ['oMonoruueckuit psa, ooOIas

dbopmyra, U30MeEpHsl © HOMEHKJIATypa.

[IpakTrueckas pabora No 5. Pemenue

AKCIIEPUMEHTANBHBIX 3adady 1o TeMe «KapOoHOBbIE

KUCIIOTHI. CII0KHBIE YDUPBI.

Kupsl. I'maponus xupos. [IpumeHnenne xKupos.
buosornueckast posib KUpOB. Beruncienus: —
[0 YpaBHEHMIO XUMHUYECKOW peakuuu (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH
U3BECTHBIM  Macce,

MPOIYKTa pEaKIuu TI0

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

Kupsl: ctpoeHue, pusnueckue 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 g

VTrieBoasr: COCTaB, KJ1accuuKanus

YIJICBOAOB (MOHO-, - H HOJII/ICElXElpI/II[LI).

['mroko3a — MIPOCTENIINI MOHOCaxXapHnu:
OCOOEHHOCTH CTPOEHUSI MOJEKYJIbI, (PU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aUMOJIECHCTBUE C
rugapokcuoMm Menu(Il), okucienne aMmmMuadyHbIM
pactBopoM okcuaa cepedpa(l), BocctaHoBiIEeHHE,
Opo’KeHHE TIIIOKO3bI), HaXOXKJICHHE B MPUPOJIE,
npuMeHeHue, ouosornueckas poisib. dorocunres.

@pyKTO3a KaK U30MEP TITHOKO3bI.

OnrTuyeckas N30MEPUS. KonpyaTo-nienuas
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TayToMCpHid HaAa IHIPUMCPC MOJICKYJBbI  TVIFOKO3bI,

IIPOCKIINH XGVODC&, G,B'aHOMeDBI TI'JTFOKO3bI.

MOHOC&X&pI/I,ZII)I: rajakKTo3a, DH6033, JAC30K-

CI/IDI/I6033. ®du3nyecKkue CBOMCTBA H HaXO0XICHHUC

B nipupoje. JlabopartopHselii omnbIT: B3anmopeiicTBue

pacTBopa roKo3bl ¢ Tuapokcuaom meau(Il).

Caxap03a — HpEACTAaBUTCIb AHUCAXAPHUIAOB,
THUAPOJIN3, HaXOXICHHUC B IIpUupoac )41
IIPUMCHCHHC. KanMaJ'I n OCJJII0JI03a Kak

npupoAHble noaumepbl. CTpoeHue Kpaxmana u

HEJUTI0N03bl. DPu3nueckne M XUMHUYECKHE
CBOMCTBAa Kpaxmaja (THAPOJK3, KadyeCTBEHHAas
peakius ¢ uojaoMm). JlaGopaTopHbIN OMNBIT: —

BBaHMO,Z[efICTBHe Kpaxmalia ¢ HOJO0M.

I[HC&X&pI/II[LII MaJIbTO3a )41 JAKTO34a.

BoccranaBiuBaromme —u HEBOCCTAHABINBAIOIINC
nucaxapuanl. Ilomucaxapuael: riaumkoreH. CTpoeHue

MaKpOMOJICKYJ I''TMKOI'CHA.
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XUMUYECKHE CBOMCTBA ILIEJUIFOJIO3bl: TUAPOJIU3,
noiaydeHue 3¢upoB  nesmwtrosnossl.  [lonsrtue 06
UCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, all€TaTHBIN

IENK).

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

3y

Tema 9. AMUHBI. AMMHOKHCJIOTHI. bejiku

Tema 10. AMUHBI. AMUHOKHCJIO0TBI. beiakn

9y

AmuHbl. MeTHJIaMUH U aHWJIWH: COCTAaB,

CTPOCHHUC, d)I/ISI/I‘IGCKHe 1 XMMHUYECKME CBOMCTBA

(ropenue, B3aUMOAECUCTBUE C BOJIOU U

KHMCJIOTaMH !

Kiaccuduxanus AMHWHOB: anudaTuIecKue
¥ apOMaTUYECKHUC, TIEPBUYHBIC, BTOPHUYHBIE
1 TPETUYHBIC. AMUHEL: HU30MEpHS. Crioco0b1

MOJIYYCHUS] U MPUMEHEHHE anu(aTUYecKuX aMHUHOB.

[TosryueHne aHWIMHA U3 HUTPOOEH301a.

B3aumHoe BiusiHHE rpynir aTroMOB B MOJICKYIJIC

AaHUWJIMHA. OcobeHnocT XUMHNYCCKUX CBOMCTB
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aHuinuHa. KauecTBeHHEBIE pC€akKOUu Ha  AHUJIHMH.

AMUHBL: ANKUJIMPOBAHUE, B3aMMO/JICHCTBUE

IICPBUYHBIX AaMHHOB C azotucroit kucinoroi. Coim

AJTKWIAMMOHHSL.
AMUHOKHCIIOTHI KaK am(poTepHBIC
opranuyeckue coeauHenus. duznueckue u
XMMHUYECKUE  CBOWCTBA  aMUHOKHCIOT  (Ha
npuMepe TauiuHa). buonorudeckoe 3HaueHUE
aMUHOKUCIOT. [lenTuasl.
Howmenknarypa Y U30MEpHs. OtnenbHbIE
MPEJICTABUTENHN O-aMHUHOKHMCIIOT: TJIMUIWH, QJIAHUH,

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

OUCTCHH. Onruueckas H30MCpHUA aMHUHOKHCIIOT. D-

U L-aMUHOKHUCIIOTEIL.

Peaxuust monvkoHaeHCAMU, 00pa30BaHKUE MENTUIHON

cBsi3u. JleMoncTpanus: PactBopenue O€KoB B BOJIE.

benkn xak nOpupoOIHBIE BBICOKOMOJIEKYJISIPHBIC

coenuHeHusa.  llepBuuHas,  BTOpMYHasA W
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TpeTUYHAsl CTpyKTypa OenkoB. XUMHUYECKUE

CBOWCTBAa OENKOB: THMJIPONM3, JIE€HATypauus,

Ka4CCTBCHHBIC pPCaKkuInu Ha OCJIKH.

JleMoHCTpauuu: — JeHaTypauus OENKOB Ipu

Harp€BaHNH, — IBCTHBLIC PCAKITHUN OCJIKOB.

ITonsarue 06 A30TCOACPKAINX T'CTCPOINUKINICCKUX

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

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

«A30Tconep>1<aume OpPraHu4CCKHUC COCANHCHUS .

Pa3nes. 5. Boicokomosiekyasipabie coequHeHust (29)\(64)

Tema 10. [Lmactmaccol. Kayuyku. Bosiokna

Tema 11. BbicOkOMOJIeKYJISIPHbIE CO€TUHEHUS

OcHOBHBIC IIOHATHUA XUMHU

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

CTPYKTYPHOE  3BEHO,

MMOJIMMCpHU3ali, CPEAHAA MOJICKYJIApHAs Macca.
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OcHOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI —

IIOJINMEPU3ALS U MOJTUKOHCH AL
IIpeacraBnenue 0 CTEPEOPErYIIPHOCTH
Y HaJMOJIEKYJISIPHOU CTPYKTYpE OJINMEPOB,
3aBUCUMOCTb __ CBOMCTB  TOJMMEPOB  OT X
MOJIEKYJIIPHOTO ¥ HAIMOJIEKYJISIPHOTO CTPOCHHS.
JemoHcTpauus oOpa3uoB pe3uHbl. Buaeodparment
«BynkaHuzanus pe3suHbD».
[Ipaktruueckass pabora Ne 7. PemieHue skcrnepuMeH-
TaJbHBIX  3agad 1o  tTeMe  «Pacmno3HaBaHue
OPTaHUYECKUX COCITUHCHUI.

[InacTmacchl  (HOJUATUIEH,  MOJUNPONUIEH,

MOJIMBUHWIXJIOPHIL, TTOJUCTUPO). HarypanbHbIN

A CUHTETHYECKHE Kayuykd (OyTaJaueHOBBIN,

XJOPOMNPEHOBBIA ¥ W30OPEHOBBIN). BoJiokHa:

HATYpaJILHLIE (XJIOTIOK, HIEPCThD, IENK),

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

JleMOHCTpamys: — O3HaKOMJIEHHE ¢ oOpa3iaMu
OPUPOAHBIX M HUCKYCCTBEHHBIX  BOJIOKOH,

IJ1aCTMAcCC, Kay4yKOB.

[lnactmMaccel:  MOJUMETWJIMETAKpWIIAT,  TOJH-
KapOoHaThl, TNONUATWICHTepedTanaT. Y TUIU3aIus
U niepepadoTKa IIACTHKA. DJaCTOMEPhI: CUIMKOHBDI.

[loauMepbl CHEUMAILHOIO HAa3HAYCHUS (Ted)JIOH,

KCBJIAp, QJICKTPOIIPOBOIAIIIIC IIOJIMMCPHBI,

Onopasnaraemble MOJUMEDHI).

IIpakTHueckas pabora No 8. Pemenune
AKCIEPUMEHTANIbHBIX 33/1a4 no Teme «Pacrno3HaBanue

IjJacTMacc U BOJIOKOH»

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

1P

Hrorosasi KoHTpOJIbHAs padoTa 3a Kypc 10

RJ1acca

1p

IToBTOpEHME. I'eneTnueckas CBS3b MEXIY

pa3siIMIHBIMHA KJIaCCaMH OPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2P
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[ToBTOpenue. Beruucinenus: — oTpesieNieHue
MOJICKYJIAPHON (OPMYJIBI OPTaHMYECKOTO BEIIECTBA
10 MAacCOBBIM JIOJSIM JJIEMEHTOB, BXOJSIIUX B €ro
cocTaB; o Macce (00BbEMY) MPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKIMK U/UIN UCXOJHBIX BEIIECTB; — yCTAHOBIICHUE
CTPYKTYPHOU (DOPMYJIBI OPTaHWYECKOTO BEIIECTBA Ha
OCHOBE €ro XHWMHUYECKHX CBOWCTB WJM CIOCOOOB

IMOJIYUCHHUA.

2P

1 u B Hege10, BCero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeM4

3 4 B Heae10, Beero 105 4,

u3 Hux 10 ¥ — pe3epBHOe Bpems

TEMATUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XUMMUS»

11 KUIIACC «OBIIAA U HEOPTAHUYECKASA XUMMUA»

Bba3osblii yposens (1 1ac)

Yrayoaéuunnblii ypoBenb (1+24aca)

Kon-Bo

qacoB

Pa3nen 1. Teopernueckue ocHOBBI xumuu (124\36 4)

Kon-Bo

qacoB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckunii 3aKoH u (8+1)u
Ilepuoanyeckasi cucrema xumuueckux jiemeHToB JI. U. MenaeseeBa
1| Xumuueckuit »s1memeHT. AToM. Snpo aroma, 1
U30TOIIBI.
KopnyCkynsspHO-BOJITHOBOM AYaJIM3M, JABOWCTBEHHA 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, TIOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-,
d-smementbl.  OCOOCHHOCTH  pacIpeeIeHus
AJIEKTPOHOB MO OpPOUTAISIM B aTOMax SJIEMEHTOB
NEPBbIX YETBHIPEX TMEPUOAOB. JIEKTPOHHAA
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 MOHMU3alnM, SHCPIrun CpoaACTBA

K 9JICKTPOHY. 9JI€KTpOOTpI/IHaTCJILHOCTB.

Ileppogmueckunn  3axkoH u  Ilepmogmueckas
cucrteMa XUMHYeckux anemeHtos  J[. M.
MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
[lepuonnueckoi CUCTEMBbI XUMHUYECKUX
anemeHToB [[. WM. MenaeneeBa ¢ COBpEMEHHOU
TEOpHEN CTPOECHHUSI aTOMOB 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOWCTB XHUMHYECKUX DJIEMEHTOB
¥ 00pa3yeMbIX HUMH TPOCTBIX U  CIIOXHBIX
BEILIECTB MO TpyIlIaM M MepuoAam. 3HayeHue
nepuoanueckoro 3akoHa /[. . Meneneena.
JleMmoHCTpanus
Buaer  Tabmun  «llepuoaudeckas — cucrtema

xuMudeckux raemenToB 1. 1. MenaeneeBa»

O000111eH1E U CUCTEMATHU3AIHUA 10 TEME.
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PaGota ¢ Tecramu B popmate EI'D

YPOK KOHTpOJISl 3HAHUM Matepuaia TEMbI 1P
Pa6ora c Tecramu B popmare EI'D
44 Tema 2. CTpoenue Bemecrsa. MHOrooopasue Bemecrs 104
Crpoenue BeniecTBa. XUMUYECKasi CBs3b. Buebl 1
XUMHUYECKOHN CBSA3U (KOBAJEHTHAsl HEMOJISIpHAs U
MOJIsIpHas, WOHHAs, METaJUIMYECKast).
MexaHu3Mbl o0pa3oBaHUs KOBaJICHTHOM
XUMUYECKON CBA3M (OOMEHHBI U JOHOPHO-
AKIENTOPHBIN ). Bonoponnas CBSA3b.
BaneHntHOCTS.
DHeprus U JUIMHA CBSA3U. [TonspHOCTB, 1
HalpaBJIE€HHOCTh M HACBIIAEMOCTh KOBAJIEHTHOMN
cBsasu. Kpartuele cBsaA3u. BopopoaHas — cBA3b.
MexMOoneKyIsIpHbIE B3aUMOACHCTBUS
BajleHTHOCTP Y BQJIGHTHBIE BO3MOYKHOCTH aTOMOB. 1

I'ubpuauszams ATOMHBIX opOuTaJIEH. CBs3b

AJIEKTPOHHOM MOJIEKYJI C UX

CTPYKTYpPBbI
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r€OMETPUYECKUM CTpOEHUEM (Ha npumepe
COEIMHEHUI 3JIEMEHTOB BTOPOTO EPHOJIA).

DIIEKTPOOTPULATENBHOCTh. CTEIEHb OKUCIICHUS.

WNonpl: kaTMoHBl W  aHWOHBL.  BemiecTBa

MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.

3aKOH TIOCTOSIHCTBA COCTaBa BelIECTBA. THIIBI

KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JlemoHcTpanus

Mogenu KpucTaIn4ecKnX pemeTok
HpeﬂCTaBHCHI/IH O KOMIIJIEKCHBIX COCANHCHUAX.
Cocras KOMILIEKCHOT'O MOHA! KOMILIEKCO-

O6p330BaT€J'H:, JIUTaHABI. KOOD,Z[I/IHaHI/IOHHOG qHncCiao.

Homenknarypa KOMIIJIEKCHBIX COEJIMHEHUMN.

3HayeHne KOMIUIEKCHBIX coennHenui. llousarue

0 KOODAWHAIIMOHHOU XUMHUH.

[TonsAaTne o pucnepcHuIXx cucreMax. ICTUHHBIE U

KOJUIOWJIHBIE ~ pacTBOpbl.  MaccoBas  1oJA

BEIIIECTBA B PACTBOPE.
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CriocoObl BBIPpAKCHHA KOHLCHTpAIMH pPaCTBOPOB:

MaccoBas JOJIS BEIIECTBA B PacTBOpE, MOJISIpHAs

KOHIIEHTpAaIusl.
Haceiennsie Y HEHACBIIIICHHbIE pacTBOPBHI, 1
pacTBOpUMOCTb. Kpucramioruaparsl.
Boruncienus
C UCIIOJIb30BaHUEM  TOHSATUM  «MaccoBasg  JIOJs
PacTBOPEHHOIO BEILIECTBAY, «MOJISIpHAs
KOHIICHTpAIUs»
1 | Kimaccudukanuss HEOpraHMYECKUX COEIUHEHUN. 1
HomenknaTypa ~ HEOpraHMYeCKMX  BEILECTB.
I'eneTnueckast CBsA3b HEOPTAHMYECKUX BEIIECTB,
MpUHAAJIEKANIMX K pa3IMYHbIM Kjaccam
(5+1)u Tema 3. XumMu4eckue peakunu (17 +1)u
Boruncienus 1P

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

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

BEIIECTBA B PACTBOPE

Boruncienus
— Macchl (00bEMa, KOJTUYEeCTBa BEIECTBA) MPOIYyKTa
peaknuu, €eCIW OJHO U3 BEIIECTB JaHO B BHJE
pacTBopa  C ONPEOCIEHHOM  MAcCOBOM  JIOJIEH

paCTBopéHHOFO BCIICCTBA

XuMudeckas peaxkuus. Knaccuduxanus
XMMHUYECKUX PEAKUIUM B HEOPraHUYECKOU U
OpPraHUYeCKON XUMUU. 3aKOH COXPAHEHMS MacChl
BEILIECTB; 3aKOH COXPAHEHHsS W IMPEBPAILLCHUS

OHCPIuU IIpu XUMHUYCCKHUX PCAKIHAX.

TeruoBble  3Q(dEKTI ~ XUMUYECKUX  pPEaAKIUH.

TepmoxumMudeckre ypaBHEHUSI.

Boiuunciaenus

— TemIoBoro A dekra peakuu
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CKOpOCTB pCaKnnu, e€ 3aBUCHUMOCTD oT

paznmuuHbix (akTopoB. OOpaTUMble pEaAKIUU.
Xumnueckoe paBHoBecue. MaKkTOphl, BIUSIONINE
Ha  COCTOSHME XUMHYECKOIO  PaBHOBECHS.
[Tpyraumn Jle [Hlarense.

IIpakTnueckas padora
Ne 1.

Biusitnue paznuyHbiX  (HAKTOpOB  Ha

CKOpPOCThb XUMHYECKOU PCAKINU.

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

BIIASIOLIME HA TOJOKEHUE XUMHUUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, JABJICHUE U KOHLEHTPAUUU BEIIECTB,

ydacTByrommx 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 JIEKTPOIUTHL. Peakiny HOHHOTO
oOMmeHa.
JlaGopaTopHas padora

— MPOBEJIEHUE PeaKINii MIOHHOTO 0OMeHa

Beinonnenne ynpaxkHeHnid 1no TemMam: CHIIbHbBIE
U cyiabbie 1eKTposuThl. CTeneHb AUCCOIUALIHH.

Peaximiu nonHoro oomeHa.

Pemenue 3anay no reMe: XMMHYECKOE PAaBHOBECHE

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

I[loustne o BomopoaHom 1mokasarene (pH)

pacTBoOpa. ['maponus OpPraHn4CcCKmux n

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGopaTopHas padora
— OIIPENENIEHUE Cpeapl PacTBOPOB BELIECTB C

IMOMOIIBIO YHUBCPCAJIbHOTO HHAUKATOPA.

HNonnoe mpowusBenenne Bonbl. Cpena  BOAHBIX
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paCcTBOpPOB: KHCJIOTHA:A, HeﬁTpaJIBHaH, mecJIo9Hasid.

Bonopoausriii mokasarens (PH) pactBopa.

['uaponus coneit. 1
1 | OKUCIUTENIPHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1
JeMoHCTpanus
PaznoxeHue mnepokcuaa BOJAOpOAa B MPHUCYT-
CTBUM KaTanuzatopa. LloHATHE 00 3JIEKTpOIn3e
pacmjaaBoB M pacTBOpPOB cojieil. IlpumeHenue
3JICKTPOJIN3A.
OKMCIINTEIbHO-BOCCTAHOBUTEIBLHBIC pEeaKIuu. 1
Crenenp okuciaeHus. OKUCIUTENIh U BOCCTAHOBUTEIb.
ITpoueccer OKHUCIICHUS 1 BOCCTAHOBJICHUSI.
Baxueime OKHUCIUTEIM M BOCCTAaHOBHUTEIU. MeTon
AJIIEKTPOHHOTO Oajlanca
DJIEKTPOJIM3 PACTBOPOB U PACIIAaBOB BEIIIECTB. 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. HemeTanjinl 294
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Boiuuciaenust

— Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa

peaKkiuu, €ciu OAHO U3 BEUIECTB JIaHO B BHJIE
pactBopa  C ONPEOCIEHHOM  MACCOBOM  JIOJIEH
PacTBOPEHHOIO BELIECTBA

Bbruucisienus

— J0JIM BBIXOJIa IMPOAYKTA pCaKIN OT TCOPCTHUICCKU

BO3MOXHOI'O

HemeTtamnsl. Ilonoxxenue HCMCTAJIJIOB B

[Tepuoanueckoit CHUCTEME XUMHYCCKHX
snemenToB JI. M. MengeneeBa m OCOOCHHOCTH
CTPOEHHUS aTOMOB.

JleMoHCcTpanumn

1. O6pa3iel HEeMETaJlIOB.

Bonopon. Ilonmydenue, ¢u3nyeckue W XUMHYECKHE
CBOMCTBa (peakuuu C MeTaylaMd U HeMETalaMH,
BOCCTAaHOBUTEJIbLHBIC CBONCTRBA).

JlaGopaTopHbIe ONbITHI
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1. KauecTBeHHEBIE PCAKIUH Ha HCOPIraHUYICCKUC NOHBI

Y KaTHOH BOAOPO/A.

I'mapunasl. TONIMBHBIC 3JIEMEHTHL.

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

HEMETaUIOB (HA TIpUMepe KHUCIIOpOJa, 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, YIJTICPOJHBIC

HAHOTPYOKH.

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

2. llonyuyenue u cobupanue ra3os.

XUMHWUYECKUE CBOMCTBA BAXXHEUIIINX HEMETAJLIOB

rajoreHoB M WX COCAUHEHUM  (OKCHJIOB,

KHUCjaopoacoacpKalux  KHUCJI0T, BOJOPOAHLBIX
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coequHeHuii). IlpuMeHeHHE TallOreHOB W UX

COCJIMHCHMH.
["anmoreHoBOAOPOIBI. Baxxnenmiue KHCJIOPO/I-
CoJiepKalllue COCAUHEHUS IraJOTE€HOB.
JlaGopartopHbie Y IPOMBIIIIEHHBIE CIIOCOOBI

ITIOJIYUYCHUA T'aJIOTCHOB. HpI/IMeHGHI/IG T'aJIOTCHOB U HX

COEITMHEHUN.

XUMHUUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAJIIOB.

Cepa u eé¢ coenunenus. (OKCUIbI, KUCIOPOJ-

coaepKalme KHCJIOTBHI, BOJIOPOJHBIE
coenquHeHus). Ilpumenenume cepel U €€
COEIMHEHUM.

Cepa. HaxoxxneHnue B pupojie, CrOCOObI MOJy4YeHHUS,
dbu3nveckue W XuMuuyeckre cBorcTtBa. CepoBOIOpOI,
cymbhuapl. Oxcunm cepbl (IV), okcun cepor (V).
CepHuctas M cepHass  KHCJIOTBI M UX  COJIH.
OcoOeHHOCTH CBOMCTB cepHOM KHUCIOTHI. [IpuMenenue

CEphI U €€ COCTMHEHNM.
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JlabopaTopHbie Y TIPOMBIIIICHHbBIE CHOCOOBI

MOJIYUYCHUA KHCIOpPO/Ia. du3nyecKkue M XMMHUECKUE
CBOMCTBA KHUCJIOpOJa

H O30HaA. HpI/IMeHCHHC

KHCJIOpOoAa U 030Ha. OKCH/IBI U IEPOKCH/IBI.

XUMHUYECKUE CBOMCTBA BAKHEUIIIUX HEMETAJIJIOB.

Azora wu ero  coemuHeHusa.  (OKcumbl,

KUCJIOPOACOACpPKAIUE KHUCIOThI, BOJOPOJHBIE

coenuHeHus). IlpuMeHeHnme a3zota ©  €ro

COCMHECHUM.
A30T. Haxoxaenue B mipupojie, cnocoObl MOJIy4eHUs,
bu3nuecKkue ¥ XUMHUYECKHE CBOWCTBA. AMMMaK,
HUTPUBL.
Okcuapl azotra. A30THCTas W a30THAs KHUCIOTHI U UX
comu. OcoOEHHOCTH CBOWCTB a30THOM  KHCIIOTHI.
[IpuMeHeHne a30Ta W ero COeAUHEHUH. A3OTHBIE
yI00peHus.

XUMHAUYECKHE CBOMCTBa BAXKHEUIIINX

HeMmetayioB. dochop U ero coeauHEHUS.
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(OKCI/II[BI, KHCJIOPOACOACPKAIINC KHCJIOTHI,

BOJIOPO/IHBIE COCIMHEHUS ). [Ipumenenue

docdopa u ero coeTMHEHUI.

dochop.  HaxoxaeHue B IpHpoae,  CIOCOOBI
MoJIy4eHus, (HU3NYECKUE W XMMHUUYECKHE CBOMCTBA.
®dochunsl u pochun. Oxkcuasl Gocdopa, dhochopHas

KHCJIOTa U €€ COH

MertadocdhopHas u nupodocdhopHas KHUCJIOTEL,

dbochopucras u hocdhopHOBATHCTAI KHUCJIOTEI.

[Ipumenenue U €T0 COCIMHEHNH.

dbocdopa
docdopubie ynoOpeHusi.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJIOB
(yrmepoma ¥ KpeMHHS)) W HUX COEIUHEHUM
KHCIIOT,

(okcuaoB, KHCJIOPO/JICOJICPIKAIIMNX

BOJIOPOJIHBIX COCIMHEHUI ). [Ipumenenue

yriepoaa, KpEMHHUSI U X COCIMHEHUM.

DOU3NYECKUE U XMMHUYECKHE CBOMCTBA  MPOCTHIX

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

O6p8,30BaHHI>IX YIJIepoaoM, 1 €ro COQZII/IHE?HPIIZ.

Kpemunii.  Haxoxnenue B mpupoje,  CrocoObl
noslyuyeHusi, (U3NUECKUEe | XMMHYECKHE CBOWCTBA.
Oxcun  xpemuusa(lV),  kpemHHeBas  KHCIIOTAa,
cunukarsl. [I[puMeHeHrne KpeEMHHUS U €r0 COCINHEHUM.

Crexiio, €ro noixy4eHue, BUAbl CTEKIIA.

1P

Boiuuciienusa

— MacCChl B€IICCTBA HJIHU 00BéMa Ta3o0B IIO

HN3BCCTHOMY KOJIIMYCCTBY BCHICCTBA, MACCC WU

00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU

BCIIICCTB;

— Maccel  (00béMa, KOJMYECTBA BEIIECTBA)

MPOAYKTOB PpEaKIMH, €CJIM OJHO U3 BEIIECTB

HMECT ITPUMECHU

IpakTnueckne padoTbl

No 3. Pemienue sKCEepUMEHTAIBHBIX 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 skcriepuMeEHTaIbHBIX 33a4 [0 TEME
«A30T, pochop 1 UX COETUHEHUS.
KonrpouabHas padora 2
O0o6menne W cuUCTeMaTu3alus [0  TeMe 1
«Hemetannely. Pemenue 3anau B popmare EI'D
8u Tema 5. Metasibl (21+3)u
1| Meramibl. [Tonoxenue METAJIOB B 1
[lepuoanueckoi cucreme XUMUYECKUX

snemenToB J[. M. MenneneeBa. OcoOeHHOCTH

CTPOCHUS

3JICKTPOHHBIX  000JI0YeK

aTOMOB
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MCTAJIJIIOB.

JleMoHCTpanun

— O6p8,3HI>I MCTaJJIOB

O6mass  xapakrtepuctuka MertauioB | A-rpymnmbl
[lepponnyeckoil CUCTEMBl XHUMHUYECKUX 3JIEMEHTOB.
Harpun Y KaJIui: [IOJIyYEHHUE, busznueckue
Y XMMUYECKUE CBOWCTBA, IPUMEHECHHUE MPOCTHIX
BEIIECTB U UX COCAUHECHUM.
JdemoHcTpanuu

- B3anmogelcTBUEe MIETOYHBIX U HIET0YHO3EMETBHBIX
METAJJIOB € BOJIOM  (BO3MOXKHO  HCIIOJIb30BAaHUE

BHICOMATEPHUAJIOB)

O6mas  xapakrepuctuka wmeTtaioB  ||A-rpymnmbl
Ilepuoanueckor CHCTEMBl XUMHWYECKHX 3JIEMEHTOB.
Maruuif ¥ Kajdpluid:  moJiydeHue,  (u3nyecKue
W XUMHUYECKHUE CBOMCTBA, MPUMEHECHHE IPOCTHIX
BEIIECTB M MX coeduHeHuil. JKECTKOCTh  BOJIbI

U CIIOCOOBI €€ YCTPAHEHHS.
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XYMMHAYECKHE CBOMCTBA BAXKHEMIINX METaJJIOB 1

(HaTpuii, Kanui, KaablMid, MarHui, aJIOMUHHM,

IIUHK, XpOM, 5KEJI€30, MEJIb) U UX COCTUHCHUH.

JlaGopaTopHbIie ONBITHI

— KA4YeCTBEHHbIC PEaKIMM Ha aHUOHBI U KaTHOH

aMMOHMS,

— B3aUMOJICVCTBUE THUIPOKCUAA AIIOMHHUSA C

pacTBOpaMHU KUCJIOT U IIEJIOUEH;

— KaQYeCTBEHHbIC PpEAKIMM HA  KATHUOHBI

METaJIOB
ATIOMUHMI: TOTy4YeHue, GU3NUECKHe U XUMUYECKUE 1
CBOIWCTBA, TMPUMEHEHUE TMPOCTOrO0 BEIIECTBA U €T0
coenuHeHud.  AmdoTepHble  CBOHCTBAa  OKCHA
U TUJPOKCUAA  QJIIOMUHHUS,  THIPOKCOKOMILICKCHI
aJIFOMUHUS.
O060011IeHNE U CUCTEMATH3AIMS 110 TeMe «MeTallTbl 1P
riiaBHOM noArpynms». Tect B popmare EI'D

O6mue  ¢u3Mueckue  CBOMCTBA  METAJUIOB. 1
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CnnaBpl METAJIOB. DJIEKTPOXUMUUECKUM  PsJl
HaIpsKEHUM METaJUIOB.
JdeMoHCcTpaMu
— KoJUIEKIHsST « MeTaisl U CIIaBBIY.
— B3aUMOJICUCTBHUE MEIHU C a30THOM KHUCIOTOMN

pa:umtmoﬁ KOHIOCHTPAIUU

O0Omias  xapakTepUCTUKA  METaUIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuogmdeckoid  cUCTEMBbI
XUMUYECKUX 3JIEMEHTOB. Du3znueckne M XMMUYECKUE
CBOWMCTBA XpomMa Hero coeauHeHud. OKcuubl
u ruapokcuasl xpoma (1), xpoma (111) u xpoma (VI).
XpoMatbl ¥ AMXPOMATHI, HUX  OKHUCIUTEIbHbIC

cBoiicTBa. [loryueHune u npumMeHeHue xpoma.

dur3nuecKkne U XMMHYECKUE CBOMCTBA MapraHla v ero
coequHeHui. BaxxHewmue coenuaenus maprania (I1),
mapranna (1V), mapranna (V1) u mapranma (VI11).

ITepmanraHaT kanus, €ro OKMCIUTEIbLHBIE CBOMCTBA.

O6mue  cmocoObl  MOJIYYEHHST ~ METaJlIOB.
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Meramnyprus

PaCHDOCTDaHeHI/Ie XUMHWYCCKHX 3JICMCHTOB-MCTAJIJIOB

B 3¢eMHOU Kope. DPusmyeckue u XUMHYECKUE CBOMCTBA

xKeymesa H ero coeAuHeHuil. OKCHAbI, THUIPOKCHJIbI
ucomn xene3a () wmxeneza (Ill). Ilomydenue

H ITPUMCHCHHUC JKCJIC3a U CT'0 CIIJIABOB.

Menp: mnosydeHue, (puU3NUECKHE U XUMHUYECKHUE
CBOIWCTBA, TMPHUMEHEHUE IMPOCTOrO0 BEIIECTBA U €TO
COCIUHCHUM.

[uuk: momydeHue, GU3MUECKUE U XUMHUYECKHUE
CBOMCTBA, TNPUMEHEHHUE TMPOCTOTO BEIIECTBA U €O
COCTUHECHU. AmdoTtepHbIe CBOICTBa OKCcHJIa

U TUAPOKCHIA IMHKA, THAPOKCOKOMILICKCHI ITMHKA.

Koppozusg wmetamioB. CriocoObl

341U ThI

oT

koppo3uu. [IpuMeHeHne MeTamioB B OBITY U

TCXHHUKCE.

Boiuuciienus

— 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 NMPUMECH;

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

MacCOBOM J0JIeH paCTBopéHHOFO BCIICCTBA

IIpakTnyeckue padoTbl
No 7. PemieHne sKCIEpUMEHTAIBHBIX 3a4a4 110 TEME

«MeTamibl TOOOYHBIX TOATPYTII.

O6o0menne u cucrematuzamnusi mo teme: «OO0mMe
cBoiicTBa MeTaiwioB. OOmme cnocoObl MOTyYCHHUS

MetauioB». Pabora ¢ Tectamu B hopmate EI'D

IIpakTueckune padoTbI
No 3. Pemienue skcriepuMeHTaIbHbIX 33/1a4 110

TeMe «MeTajuibly.
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O0001IeHne U cucreMaTu3anus no temMe «MeTrajuibl

no0ouHoil moArpymmsl». Tect B hpopmare EI'D

O060011IeHre U cucTeMaTu3alus 1Mo TeMe «MeTayibh. 1
Tectuposanue\Pemenue 3a1au B popmare EI'D
1 | 'eneTnyeckast CBA3b 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
«Hemeramnel. Metamei». Tect B popmate EI'D
1 | KonTposbHas paboTta 2 o teme | Kontponshas pabora 3 mo teme «Heopranmueckas 1
«Heoprannueckast XUMHsI» XUMUSD)
AHan3 KOHTPOJIBHOM pabOTHI. 1P
AHan3 KOHTPOJIBHOM pabOTHI. 1P
Pa3nen 3. Xumus u :ku3Hb (44\8 u)
(4+1)u . Tema 6. Xumus U :KU3Hb Tema 6. MeToabl NO3HAHUS B XUMHH. (10+5)u
XUMHUS 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.

XWMHS TUIIUA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE
nobaBku. Ponp xumMum B oOecreuyeHUH MNHILEBON
oezonacHoctu. KocMmernueckne u napgpromepHbie
cpenctBa. beitoBas xumus. IlpaBunma Oe3omacHoro
UCITOJIB30BaHUS CPEICTB OBITOBOM XUMUU

B IIOBCEIHEBHOM KU3HH.

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

3arpsi3HEHHE OKPYKAIOIIEH Cpelibl U €ro MOCIEACTBUS.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIIAIIAX
MPOMBINIUICHHOTO ~ TOJYYEHUS  BaKHEHIIHX

BCIICCTB.

HaquLIe IIPUHOUIIBI OpraHu3aliii XHMHYCCKOI'O

MPOU3BOJICTBA. [IpOMBIIIITIEHHBIE CITOCOOBI MOTYUYCHUS
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BOKHEUIIUX BEIIECTB (Ha MpuUMeEpe MPOU3BOJICTBA
aMMUaKa, CEepHOM KHCJIOTBI, METaHOJIa).
[IpoMblliUIeHHBIE  CHIOCOOBI  MOJIYYEHHUS METAJIOB

H CIIJIaBOB.

[IpoGiema 1iepepabOTKM  OTXOIOB UM IMOOOYHBIX

IIPOAYKTOB. Ponp XUMHUN B o0ecIieueHnn

AHEPreTUYecKkor O0e3onacHoCTU. [IpUHIMIBI «3eJIEHON

XUMHUN).

YenoBek B MuUpEe BELIECTB U MaTepUasoOB:
BAKHENIIINE CTPOUTENBHBIE MaTepralbl,
KOHCTPYKI[MOHHBIE MaTepualibl, KPaCKH, CTEKJIO,
KepamMuKa, MaTepuayibl Ui DJIEKTPOHHUKH,
HaHOMATEPHUAJIBI, OPTAHUYECKHE U MHUHEPAIbHBIE

yI00peHus.

CoBpeMEHHBIE ~ KOHCTPYKLMOHHBIE  MAaTEpHUAJIbI,
KpPACKH, CTEKJIO, KEpAMMKA.

Marepuaisl JUid 2JIEKTPOHUKN. HaHoTexXHOoJI0rnmn

XuMHSI B CEJIILCKOM  XO3diicTBe.  OpraHuyeckue
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Y MUHEpaJIbHbIE yI00pEHHUS.

1| XumMHust W 3I0pOBbE  YEJIOBEKA: MpPaBHIIA 1
UCIIOb30BaHUsl  JIEKAPCTBEHHBIX IPENApaToB;
IpaBUJIa 0e30macHoOro UCITOJIb30BaHUS
npenapaToB OBITOBOM XUMHUU B TOBCEIHEBHOM

KUA3HU

[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

YrnyOneHHsbIi

8
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