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MopenbHasi CHHXPOHU3HPOBaHHAsA padoyasi nporpaMmmMada3oBoro u
yriryoéHHoro uzydyenusi npeamera « Xumus»(10-11 kiraccpl)

INOACHUTEJIbBHAS 3AIITMCKA

MogenbHasi CHHXpPOHM3MpOBaHHas pabouas mnporpamMma ©0a30BOr0 M YIUIYOJNEHHOTO H3Y4YEHHS
npeamera «Xumus» B 10-11 kmaccax paspaborana Ha ocHoBe Paboumx mporpamm cpemHero oOmiero
obpazoBanuss 1o xXuMUU (0a30BBI YpPOBEHb, YIIIYOJIEHHBIM YPOBEHB), OIOOPEHHBIX PEIICHHEM
denepanbHOrO y4eOHO- METOAMYECKOro OOBeAMHEHHUs 1o olmemy oOpasoBanuio oT 29.02.2022r.,
npoToKoI 7/22, cocraBiacHHBIX Ha ocHOBe PDemepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O6 obOpazoBanuu B Poccuiickoit ®enepauuu», TpeOoBanuii K pe3yiabTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHO MporpaMMbl CpeaHero oomiero oOpa3oBaHus, MpeacTaBieHHbIX B denepambHOM
rOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHIApTe CPEIHEro odIero oopasoBaHus, (YTBEPKAEH MPHUKA30M
MunucrepcTBa o0pa3oBanusiu Hayku Poccuiickort @enepamuu ot 17 mast 2012 1. Ne 413, ¢ u3MeHEHUSIMH
or 12 aprycra 2022 r1.), ¢ yuérom «KoHuenuuu mpenojaBaHus y4eOHOTO NpeaMeTa
«Xumus» B oOpa3oBaTeNnbHbIX oOpranuzanusx Poccuiickoit @enepanuu, peaiu3yloOIIUX OCHOBHBIC
o01eobpazoBaTenbHbie MporpaMMbl» (yTBepxkaeHa Pemenuem Kosmmernn Munnpocsemenust Poccun,
npotokon oT 03.12.2019r. Ne IIK- 4BH) u denepanbHOil paboueit mporpammbl BocnuTaHus. OCHOBY
MOIXOJOB K pa3paboTKe MOJEIHHOW CHHXPOHU3UPOBAHHON pabodeld mporpamMMmbl 0a30BOro0 H
yrayonénnoro usydenus mpenmera «Xumusi» B 10-11 kmaccax, k ompezeneHuio oOIIeld cTpaTeruu
OoOydYeHHUsl, BOCIUTAHHUS W PA3BUTUS OOYYAIOIIUXCS CPEICTBAMH YUEeOHOro mpeaMmera «XuMUs» Ha
0a30BOM YpoBHE cocTaBwiM KoHienrtyaibHble mnoloxkeHus ®I'OC COO o B3auM00OYCIOBIEHHOCTU
LeJier, COIepKaHus, pe3yJIbTaTOB o0yueHus u TpebOoBaHMIT K YPOBHIO MOATOTOBKH

BBIITYCKHHUKOB.
Wzydenune mpenmera, peanuzyeMoe B YCIOBUSX IU(B(HEPEHIMPOBAHHOTO, TPOPHUIHLHOTO oOyueHus,
IPU3BaHO obecreunThb 00111€00pa30BaTENIbHYI0 U OOILEKYJIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB

IIKOJIBI, HEOOXOIUMYIO JUISaIalTallii UX K OBICTPO MEHSIFOIIUMCS YCIOBHUSM KH3HH B COITUYME, a TAaK¥Ke
JUI TIPOJOJDKEHUST 0O0yYeHMs B CPEIHMX CIHELMalbHBIX U BBICIIUX YYEOHBIX OpPraHU3alMsX, B KOTOPBIX
XUMHS SBJISIETCS OJJTHON U3 TPHOPUTETHBIX JUCIUILINH.

B cooTBeTcTBUM € JaHHBIMU TOJOXEHHUSMHU MOJeNbHAasi CUHXPOHM3MPOBaHHas pabodas Mmporpamma
cpennero oOmiero oOpa3oBaHusi (0a30BBIM YPOBEHB): YCTAHABJIMBAECT O0s3aTENbHOE (MHBAPUAHTHOE)
IpEeMETHOE COJepXKaHHUe, ONpEeNsieT KOJIMYECTBEHHbIE M KAauyeCTBEHHBIE €ro XapaKTEepUCTHKH Ha
KaXJIOM JTalle M3YYeHHUs IMpeaMeTra, MpelycMaTpUBaeT MPHHIUIBI CTPYKTYPHPOBAHUS COACPIKAHUS U
pacrpesiesieH!s! ero Mo KjaccaM, OCHOBHBIM pa3zieflaM U TeMaM Kypca; JaéT NMpUMEpHOe pacipeseseHue
y4eOHBIX YacOB MO TEMATUYECKUM pPa3JieliaM, pEKOMEHYeT MPUMEPHYIO ITOCIEA0BATEIbHOCTh H3yUCHUS
OTJENBHBIX TEM Kypca C Y4ETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro
nporiecca, Bo3pacTHeIX ocobeHHocTel ydammxcst 10-11 xmaccoB; Ma€T METOIMYECKYI0 MHTEPIPETAIIUIO
neneil u3ydeHus MpeaMeTa Ha YpOBHE: COBPEMEHHBIX IMPHOPUTETOB B CHCTEME CpEIHEro oOILlero
00pa3oBaHUs, COJEPKATEIBHON XapaKTePUCTHKH IUIAHHUPYEMBIX pPe3yJbTaTOB OCBOSHHUS OCHOBHOMU
o0pa3oBaTeNbHOW MPOTPaMMBl  CpeAHEro o0Iero obpa3oBaHus (JIMUHOCTHBIX, MeETalpeIMEeTHbIX,
NPEMETHBIX), OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEILHOW NEATEIFHOCTH YYEHHKAa TI0 OCBOCHUIO
cojepkaHus npenmeta. [lo BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMme COOJIIOJIEHa MPEeEeMCTBEHHOCTh C
Paboueit mporpamMmmMoii OCHOBHOTO 001IeT0 00pa3oBaHus MO XUMUH (711 8—9 KIacCcoB 00pa30BaTEIbHBIX
OpraHu3zaliii, 6a3oBbIil ypOBEHb).

MonenpHasi CHHXpOHHU3UPOBaHHas pabodasi mporpaMma UMeeT Iellb CHHXPOHH3UPOBATh COJIEPIKaHHE
y4eOHOro mpeaMmera JUlsl M3y4eHHs IMpeaMera
«Xumus» B 10-11 xmaccax B paMkax MyJdbTHIPO(GUIBHOTO YI€OHOTO TUIaHA.

Hemn u 3amaum y4yeOHOro mpeamera «XUMHS» B COOTBETCTBYIOUIEM pa3lielieé IpOTrpaMMBI
MIPEICTABICHBI COBMECTHO, KaK JIJIsl 0a30BOTO, MaK u 015 YenyoiéHH020 YPOsHell .

B pasnene Ilnanupyemble pe3ynbTaThl OCBOEHHUS Y4E€OHOTO IpeaMeTa «XUMHs» CHHXPOHH3AIMS
npeCTaBiIeHa B BHUAC [OMOJNHEHWss K 0a30BOMYy YpOBHIO, a WMEHHO, [IpeaMmeTHbIe pe3yibTaThl,
JOCTHTaeMBIe 00YJAIOMMMUCS Ha YTTyOIEHHOM YPOBHE H3YUEHHs XUMHH, BBILICTICHBI KYPCUBOM .

B paznenax Coneprxanue matepuaia 1 TeMaTnderKkoe MIIaHUPOBAHNE UMEETCIBBIJICNICHHBIN MaTepual,




UMEIOILNN HO,Z[‘-IepKI/IBaHI/IGZ Kak Ha 0a30BOM, TaKk M Ha yriyOJIEHHOM YpPOBHSX, KOTOPBHIA H3y4yaercs B
03HAKOMHTEJIbHOM IIJIaHE U HE BKJIFOYAETCA B COCTaB MPeAMETHBIX pe3ynbTaToB ocBoeHust OOIT COO.

B paznene Temarumueckoe IUIaHMPOBAHWE MPHHLMUI CHHXPOHHU3AIMU TPOSBICH CIEIYIOIIUM 00pa3oM:
yachl HeIeJIbHOW HArpy3Kd Ui yriayOJ€HHOTO M 0a30BOTO YPOBHEH yKa3aHbl TAKUM OOpa3oM, 4TO OJHA
TeMa (OAMH Yac B HEJIENI0) €IMHA /IS IBYX YPOBHEH, a OCTaJIbHBIE [1BAa Yaca U TEMbl HEJEIbHON Harpy3Ku
JUIsl yrayOiaEHHOTO YpOBHSI yKa3aHbl B CTPOKax HIKE U TOJBKO ISl 3TOr0 YpoBHA. YacTb pe3epBHBIX
4acoB [103BOJIMJIa BCTPOUTH HEOOXOAMMOE KOJIMUECTBO YAaCOB B TEMAxX M3Y4EHHUs, a TAKXKE OPraHU30BaTh U
TeMaTH4eCKOoe OBTOPEHHE KaK Ha 0a30BOM, TakK M Ha YriyOJIEHHOM ypOBHSX, U UTOTOBOE MOBTOPEHHE; B
rpagax «KonmuecTBo 4acoB yKa3aHbI TAK)KE T€ Yachl, KOTOPBIE B3SATHI U3 pe3epBa (yKa3aH CUMBOI «Py).

'Kypcusom B TekcTe nporpammbl B pasgenax « Lleau u 3agaumn», «MpegmeTHble pe3ynbTaTbl» BblAeneHbl
371EMEHTbI, KOTOPble NPeacTaB/ieHbl ANA U3yYeHUn Ha yraybNEHHOM ypoBHe.

’MofyepKMBaHNE UMeeT MaTepuasn, KOTOPbIii M3y4yaeTcA B O3HAKOMUTENLHOM MJaHe M He
BK/IIOYAETCA BCOCTaB nNpeamMeTHbIX pesynbtaTtosB ocsoeHua OOIM COO.

[Ipn ¢opmupoBanun TemaTuueckoro IIaHUPOBAHUS IMPEAYCMATPUBAJIOCh PaCHpEesIEHUE 4YacoB
BHYTPH T€M U MEXAY TEeMaMH C Lelbl0 OOecredeHus HEeAeNbHOM Harpy3Ku Ui o0ydarommxcs,
U3Y4YaOIMX XUMHUIO0 Ha yriyonéHHoMm ypoBHe. IlepepacmpenerneHune uyacoB MeXAy HEKOTOPHIMHU
TEMaMHU TO3BOJMIIO COXPAaHUTh TEMaTHYECKH y4ueOHbIH 00bEM MaTepuana, HCHOJIb30BaHUE
PE3EepBHBIX YacOB TaKXke 00€CIEeUnII0 HAIMYKE yUeOHBIX YacoB Ha 0000IIEHIE, UTOTOBOE TTOBTOPEHUE
U KOHTPOJb ydueOHOro martepuaina. Takum oOpa3oM, CHHXPOHHU3AIUS TEMATUYECKOTO TIAHUPOBAHUS
0a30Boro M yriayOlEHHOrO YpPOBHEH M3y4€HHUS XUMHUHU IIOJHOCTBIO COXpaHWIa COJEp’KaTelIbHbIN
acmekT nmporpammsl KypcoB 10-11 kmaccoB 1uist MyIbTHIPOPHIBHOTO y4eOHOTO TUIaHa.

JlaHHas mporpamma SIBIISIETCS OPHEHTHUPOM JUIsS COCTABIICHHS PabOYMX MPOTPaMM, aBTOPHI KOTOPBIX
MOTYT MPEAJIOKUTh CBOM MOJAXOA K CTPYKTYPHUPOBAaHHUIO U MOCJIEJOBATEILHOCTH H3YYEHHUS Y4eOHOTO
MaTepuaia, a Takke CBOE BUICHUE OTHOCUTEIHHO BO3MOXXHOCTH BBHIOOpAa BapHMATHUBHON COCTaBIISIOIICH
COJIepKaHUsl NpeMeTa JOMOJIHUTENIBHO K 00s3aTesIbHOM (MHBapHAHTHOW) YacTH €ro COAEp)KaHus B
paMKax pe3epBHBIX uacoB. Pe3epB yueOHOro BpEMEHHM pPEKOMEHIYETCS MAJs pealu3alii aBTOPCKHUX
MO/JIX0/10B K MCII0JIb30BAaHHUIO pa3HO00pa3HbIX (POpM opraHu3any yueOHOro mnporecca.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «XUMMUSI»

Xummuueckoe o0pa3oBaHUE, MOTYyYaeMOe BBIMTYCKHUKAMHU CpPEIHEH ILIKOJIBbI, SIBJISETCS HEOTheMIIEMON
4acThio UX 00pa3oBaHHOCTU. OHO CIYXKUT 3aBEPIIAIOIIMM 3TAallOM pealM3ali Ha COOTBETCTBYIOILIEM
eMy 6a30BOM ypOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIUX LIEJTOCTHON CHCTEMEe XUMUYECKOTr0 00pa3oBaHMs.
OTH LIEHHOCTH KacaloTCsl IO3HaHUS 3aKOHOB MPUPOJIbL, (POPMHpPOBAHUS MHUPOBO33PEHUS U 0O
KYJIbTYpbl 4YeJOBEKa, a TakKe HKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBBIO M
npupofHoil cpene. Peammsyercs xumuyeckoe o0Opa3oBaHME yyallluXcs CpeAHEH IIKOJIbI CpelCTBAMU
yuebHOro mpeamera «XUMHs», COAEPKAHME U IOCTPOCHHE KOTOPOTO OINpeAeseHbl B IMPOrpaMMe C
yu4€TOM CHenu(PUKA HAyKd XUMUHU, €€ 3HAYeHUS B TO3HAHWM TPUPOJBI M B MaTEPHUATBHOW KU3HH
oOmiecTBa, a TaKkke ¢ y4€ToM OOIIMX LeJiell U MPUHIUIIOB, XapaKTePU3yIOIIUX COBPEMEHHOE COCTOSTHUE
cucTeMbl cpefHero oOmiero oOpa3oBanust B Poccuiickoit  @enepanuu. Tak, Hampumep, Hpu
dbopMupOBaHUU cofepxKaHUs TpeaMera «XHUMHs» YYTEHbI CIEIYIOIIME IOJIOKEHUs O crenupuke u
3HAYEHUH HAYKH XUMUU:

XUMHUSL Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WrpaeT ocoOyl pojib B COBPEMEHHOM
[UBUJIM3AI[MN, B CO3JaHUM HOBOM 0a3pl MaTepuanbHOW KynbTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHHE PALMOHAIBHOIO HAYYHOTO MBIIIJIEHUS, B CO3JaHUE IEJIOCTHOTO MpEACTaBlIeHUuss 00
OKpY’KaloIleM MHUpPE KaK O €IMHCTBE NMPHUPOJbI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCs] B XUMUHU Ha OCHOBE
MOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHUS B3aMMOCBSI3U MEXKIY CTPOCHHEM
BEIIIECTB, UX CBOICTBAMHU M BO3MOKHBIMHU O0JIACTSIMUA IPUMEHEHHSI.

CoBpeMeHHas XMMHUSI Kak HayKa CO3MJaTebHasi, Kak HayKa BHICOKMX TEXHOJIOTUH HalpaBiieHa Ha
pelieHre rao0abHBIX MPOOJIeM YCTOHYHUBOTO pa31§m1/1;1 4eJI0BEUYECTBA — CBIPHEBOM, IHEPreTHUECKO,




IUILEBOM, HKOJOTHYECKOW 0e30MacHOCTH M OXpaHbl 370pOBbA. TeCHO B3aUMOACWUCTBYS C JPYTUMH
€CTECTBEHHBIMM HayKaMM, XUMHS CTajla HEOThEMJIEMOM YacTbl0 MHMPOBOH KYJIbTYpPbl, HEOOXOIUMBIM
YCJIOBHEM YCHEIIHOTO TPYa M KU3HU KaXKJOTr0 YJeHa O0IecTBa.

B coorBerctBun ¢ obmumu nensmu u npunmunamu COO copepikaHue mpeaMera

«Xumus» (10-11 knaccel, 0a30BbIil YPOBeHb H3Yy4Ye€HHMs) OPHUCHTHPOBAHO IPEUMYIIECCTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJArOTOBKY O0YyYaromuxcs, HEOOXOOUMYIO UM /ISl BBIPAOOTKM MHPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIELIHOIO BKJIIOUYEHHUS B KHU3Hb COLIMYMA, IPOJODKEHMsS OOpa3oBaHMsI B pa3iIMYHBIX
001aCTsX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.

CocraBisifoliluMu ~ IIpeaMeTa «XUMHUS» SBJIIOTCS 0a30BbIe KypChl —
«Opranuueckas XUMUS» u «Ob61mas U HEOPraHUYEeCKas XUMUAY,
OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAYKH: CHCTeMa 3HAHUH 1O
HEOPraHUYeCKOW XUMHMM (C BKIIOYEHHEM 3HaHUM u3 oOmed XUMHHM) U OPraHMYeCKOW XHMHHU.
dopMHUpOBaHUE JAHHOH CHUCTEMBl 3HAaHUKW TP M3YYCHUU TpeaMeTa O00ecreuyuBacT BO3MOXKHOCTh
paccMOTpeHHs BCEro MHOIooOpasusl BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPUH XHUMHH.
CrpykTypa cozepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas W HEOopraHUYecKas XUMHD»
chopMHpoBaHa B MpOrpaMMe [0 XMMHM Ha OCHOBE CHCTEMHOIO HOJX0/Aa K H3YYEHHIO Yy4eOHOro
marepraja ¥ OOyCJOBIEHa HMCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHWH Ha ONPEAEIEHHBIX
TEOPETUYECKUX YPOBHAX. B Kypce oOpraHMueckol XHMMHUHM BELIECTBA PAacCMATPUBAIOTCS HA YPOBHE
KJIACCUUYECKON TEOPHH CTPOCHHSI OPraHUYECKUX COEAMHEHUH, a TakKe Ha YPOBHE CTEPEOXMMHUUYECKUX U
3JIEKTPOHHBIX MpEeACTaBIeHUN 0 cTpoeHuH BeulecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BELIeCTBaX Jal0TCs
B pPa3sBUTUU — OT YIJIEBOJOPOAOB O CIIOKHBIX OHOJIOTMYECKH AaKTUBHBIX coeluHeHud. B kypce
OpPraHUYeCKOM XUMHUHM MOJIyYaloT pa3BUTHE C(HOPMUPOBAHHbBIE HA YPOBHE OCHOBHOT'O O0ILEro o0pa3oBaHus
NepBOHAYAIILHBIC TPEACTABICHUS O XWMHUYECKOW CBS3M, KIACCU(PHUKAIMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

B nmpenmere «Xumusi» 6a30BOr0 YpOBHS pacCMaTPHUBACTCS H3yUCHHBIM Ha yPOBHE OCHOBHOTO OOIIETO
00pa30BaHUsl TEOPETHUECKUI Marepuand U (PaKTOJIOTMYECKHE CBEAECHUS O BEUIECTBAX M XUMHYECKOH
peakuuu. Tak, B wyacTHOCTH, B Kypce «OOmas u HeopraHudeckas XUMHs» OO0y4yaroUUMCs
IPEOCTABIISAETCS. BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U
METOJIOJIOTUYECKUX MO3ULINN, TIy0XkKe MOHATh UCTOPHUYECKOE M3MEHEHUE (YHKIMH 3TOro 3akoHa — OT
oboOmiaronieil 10 oOBsCHsAOmEH U mnporHosupyromeil. Enunas cucrema 3HaHUR O BaKHEMIIMX
BEIIECTBAaX, UX COCTaBE, CTPOEHUHU, CBOMCTBAX M MPUMEHEHUH, a TAKKEO XHMHUYECKUX  peaklusXx,
UX CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHUs
nomonasiercs B kypcax 10 w11 kjaccoB  3eMEHTaAMHU  COACPXKAHHS,  HMMEIONUMU
KYJBTYPOJOrMYECKHI U MPHUKJIAIHON XapakTep. OTH 3HaHMUSA CIOCOOCTBYIOT MOHMMAHHUIO B3aHMMOCBSI3U
XUMHUHM C JIPYTMMM HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATEIbHOM M MPaKTUYECKON NeATEIbHOCTH
YeJIOBEeKa, CIIOCOOCTBYIOT BOCIMTAHMIO YBA)XKEHUS K IIPOLIECCY TBOpYECTBA B 00JacTH TEOpUH U
NPAKTUYECKUX MPHJIOKEHUNH XUMHH, IOMOTalOT BBITYCKHUKY OPHEHTHPOBAThCSI B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XUMHEH, KPUTHYECKU OCMBICIMBATH HWH(POpPMALUIO U
OPUMEHATh €€ I TONMOJHEHHS 3HAHWM, pelIeHUs] MHTEJUIEKTYalbHbIX U 3KCHEPUMEHTAIbHbBIX
uccnenoBarenbckux 3anad. CoxepkaHue ydeOHOro mnpenmera «XHMHsS» JaHHOTO YPOBHS H3YyYEHHS
OpUEHTUPOBAHO Ha (OPMUPOBAHUE Yy OOYYAIOUIUXCSI MHUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAaHUS
¢mrocopckux uaeH, Takux Kak: MaTepUalbHOE €JMHCTBO HEOPraHMYECKOr0 W OPraHWYEeCKOro MUpa,
00YyCIIOBIIEHHOCTh CBOMCTB BEILIECTB MX COCTAaBOM U CTPOCHHUEM, MO3HABAEMOCTb MPHUPOAHBIX SBICHUM
nyTéM SKCIIEpUMEHTa M pelIeHHs TPOTUBOPEUMH MEXIY HOBBIMH (aKTaMH U TEOPETUUYECKUMHU
MPEINOChUIKAMHU, OCO3HAaHHE pOJM XUMHUHU B PEIIEHUH DKOJOTWYECKUX MpoOsieM, a Takke MpolieM
cOepekeHHs SHEPTeTUYECKUX PECYPCOB, ChIPbs, CO3/IaHHsI HOBBIX TEXHOJIOTUI U MaTepHaloB.

B nmnnane pemeHuss 3amad  BOCHUTAHUS, Pa3BUTHS M COLUMANIM3ALMM  OOYYarOIIMXCS MPUHSTHIE

POrpaMMOit M0 XWMHH MOJIXOMIBI KOTPEIEICHUIO coJiepKaHus u
MOCTPOCHUS TIpeIMeTa IPeyCMaTPUBAIOT dbopmupoBaHue y  oOyJarommxcst
VHHUBEpPCATbHBIX Y4EeOHBIX JEHCTBHI, WMEIOIMMX 0a30BO€ 3HAYCHHE I Pa3IUYHBIX BHJIOB

JeSATeTLHOCTH: pereHus mpooiem, MOMCKa, aHaimmM3a W 00paboTKH

uHPOpPMALIUK, HEOOXOIUMBIXIIS  NpUOOpPEeTEeHHs] OmblTa  MPAKTUYECKON U HMCCIIe0BaTeIbCKOM
JIeATEIbHOCTH, 3aHUMAIOILEH Ba)KHOE MECTO B IIO3HAHUHN XUMHUH.



XuMHs HAa YPOBHE YIJIYOJEHHOTO0 W3Y4YeHHsl 3aHMMAET Ba)KHOE MECTO B CHCTEME ECTECTBEHHO-
Hay4HOro oOpa3oBanus ydanuxcs 10-11 knacco. M3yuenue nmpeamera, peanu3dyeMoe B YCIOBHSX
mudhepeHIMPOBAHHOTO, TPO(YUIBLHOTO
0o0ydeHus1, TpHU3BaHO oOOeCIeYuTh OO0IIe00pa30BaTENbHYI0 W OOIIEKYIBTYPHYIO
HOJTrOTOBKY BBIITYCKHHKOB IIIKOJIbI, HEOOXOAUMYIO ISl a[anTaliy UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM
KU3HM B COLMYMEe, a TaKxXe JUIs TMPOJOJDKEHHS OOy4YeHHMs B OpraHu3alusax HIpodhecCHOHaIbLHOTO
o0pa3oBaHMs, B KOTOPBIX XUMHUSl SIBISETCS OJHON W3 MPUOPUTETHHIX IUCIMILIUH. B mporpamme 1o
XUMHUHM Ha3HaueHue mpeamera «XHUMHs TMOJIy4yaeT MOAPOOHYI0 HMHTEPHPETAIMI0 B COOTBETCTBUU C
ocHopononararonmmu  nojioxeHusMu PI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€ICH, COIepiKaHus,
pe3ynbTaTOB 00y4YeHHs] U TPeOOBAHUU K YPOBHIO MOJTOTOBKH BBIMTYCKHHUKOB. CBHIIETEIHCTBOM TOMY
SIBIISIFOTCS CTICIYIOIIME BBIMOTHAEMBIE IPOTPAMMON 110 XUMUH (DYHKITHH:

MH(GOPMaLIMOHHO-METOIMYECKasl, peaqn3alusi KOTOpoi oOecreyrBaeT MOJyYyeHUE MPEICTaBICHUS O
LEJsAX, COepKaHUH, OOIIel cTpaTernu o0y4eHHs, BOCIIUTAHHS M PAa3BUTUS OOYUYAIOMIUXCS CPEICTBAMHU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoQuis;

OpraHU3alMOHHO-TUIAHUPYIOIIAsl, ~ KOTOpass ~ MNpedyCMaTpuBaeT  ONpeAesICHHUE: MIPUHIUIIOB

CTPYKTYpUPOBAHUS U MOCIEIOBATEILHOCTH U3yUeHUsI y4eOHOTO
Marepuaia, KOJIMYECTBEHHBIX U KAaUeCTBEHHBIX €T0 XapaKTEePUCTHK;

NOJIXOM0B K (OPMHUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIE M OLEHKH 00pa3oBaTeNbHBIX
JOCTIDKEHUH 00y4aroImuxcs B paMKax HMTOTOBOM aTTecTaluu B (opMe €AMHOTO TOCYIapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[Iporpamma asnst yriyOn€HHOTO U3yYSHHUS XUMUU:

yCTaHABIMBAaET HMHBAPUAHTHOE MPEIMETHOE COAEpXkaHHe, 00sf3aTelbHOe ANl H3y4yeHUs B paMKax
OTIENBHBIX Tpoduield, MpeaycMaTpUBaeT paclpelesieHue W CTPYKTYPHPOBAaHHE €ro IO Kiaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JTMHUSIM/pa3ienam Kypca;

naéT MPUMEpPHOE paclpesielieHne Y4eOHOrO BPEMEHH, PEKOMEHYEeMOTO ISl M3YYEHHUS OTIEIbHBIX
TeM;

npeuiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh M3YUYEHUsT YU4eOHOTO Marepuaia ¢
y4€TOM JIOTUKU MTOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

AT METOAMYECKYI0 MHTEPIPETALNIO TeJIeH U 33a7ad U3y4eHHs MpeaMeTa Ha YrIyOJEHHOM YpOBHE C
y4€TOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpEIHEro ooOIlero o0pa3oBaHMs, COAEp)KaTebHOU
XapaKTEePUCTHKH TUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOTpamMMbl
cpenHero oodmiero obpazoBaHusl (JMYHOCTHBIX, METANMpeIMETHBIX, MPEIMETHBIX), a TaKXkKe C Y4ETOM
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHBIX JEHCTBHI OOYYalOMmIerocs IO OCBOSHHIO COJCPIKaHUS
npeaMera.

[To BceMm mo3umusiM B MporpamMme Mo XUMHH MPEAYCMOTPEHA MPEEeMCTBEHHOCTh ¢ 00y4YeHUEM XUMHHU
Ha YpOBHE OCHOBHOro oOmero oOpa3oBanusi. IIporpaMma MO XHMHH CIYXUT OPHEHTHUPOM JUIS
COCTaBIJIEHHUSI aBTOPCKUX paboumx MporpaMM. 3a TpeAesaMH YCTaHOBJIEHHOW MPOrpaMMON MO0 XHUMHH
00s13aTenbHOM (MHBAPHAHTHOM) COCTaBISIONIEH COJepKaHUS y4eOHOTo mpenmeTra «XUMHS» OCTaéTcs
BO3MOXXHOCTh BBIOOpa €ro BapHaTUBHOW COCTAaBIISIFOIIEH, KOTOpast TOJHKHA OTPEACISITHCS BCOOTBETCTBUU
C HampaBJeHHEM KOHKpeTHoro mnpoduis oOyueHus. ABTopamu paboO4YuX NPOrpaMM MOXKET OBITh
NPEUIO’)KEH WHOW TOJXOJ K CTPYKTYPHPOBAHHIO YYEOHOTO MaTepuaia ¥ IOCJIEeIOBATEIBHOCTH €ro
U3y4eHHsI, CBOE BUJIEHUE MyTe M croco0OB (OPMHUPOBAHUS CUCTEMBI NMPEIMETHBIX 3HAHUN, YMEHHUH U
BUIOB y4eOHOW JEeSITeTHbHOCTH, a TaK)Ke CHCTEMBI CITOCOOOB W METOIMYECKHUX MPHUEMOB O Pa3BUTHIOU
BOCIIUTaHHIO 00YYaIOLIHXCS.

B cootBercTBHE ¢ KoHIENTYanbHbIMU TTONIOkeHUIMU PI'OC COO 0 HazHaYeHUHU MPEIMETOB 0A30BOTO
U yriayOnéHHoOro ypoBHe# B cucteme auddepeHunpoBaHHOrO 00y4eHHs Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHUs XUMUS Ha YPOBHE YIIyOJIEHHOTO M3YUEHUS HAMpaBJIeH Ha pealn3alliio IPEEeMCTBEHHOCTH C
MOCTEAYIONUM JTAOM TOTYYeHHS] XUMHUYECKOTO 0Opa3oBaHUS B paMKax H3YYCHHS CIEIUATbHBIX
€CTeCTBEHHO-HAYYHBIX M XWMHYECKMX JUCIHMIUIMH B By3aX H  OpPraHM3alUsAX  CPEIHETO
npodeccuoHaIbHOro 00pa3zoBaHusa. B 3Toil cBsA3M m3ydyeHue mpeamera  «XUMHS»  OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pacIiupeHue u
yrIyOlieHHEe TEOPETHYECKOW W MPAKTUYECKOM MOATrOTOBKM  OOydarommxcs,

BbIOpaBIIMX ONpeNeNEHHbI Npoduiab oOydeHusis B TOM YHCIE C MEPCIEeKTHUBOM IMOCIEIYIOIIETo



NOJYYEeHUsT XMMUYECKOTO 00pa3oBaHMs B OpraHU3alMsx NpodeccHoHanbHOro obpasoBaHus. B cBere
tpeboBanuit ®I'OC COO Kk MmIaHUPYyeMBIM pe3yJibTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTeIbHOM
IpOTrpaMMbl CPEIHEro O0IIero obpa3zoBaHUs M3y4YEHHE MpeaMeTa «XHUMHUS» OPHEHTHUPOBAHO TAKXKE Ha
pelIeHre 3aJad BOCHUTAHUSA U COLMAIBHOIO pa3BUTUA OOydaroluxcs, Ha (OPMHUPOBAHHME y HHX
OOIICMHTEIUICKTYATbHBIX YMEHUH, YMEHHUI palioHAIM3aIKH YI4eOHOTO Tpyaa U 0000MIEHHBIX CITOCOOOB
JEATEIIBHOCTH, UMEIOIINX MEXANCIMILIMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

XuMHS HA YpOBHE YIIIYOJEHHOTO HW3YUYCHHs BKIIOYACT YIIyOJIEHHBIE KYypChl —

«Oprannueckas xuMus» u «O01as 1 Heoprauuyeckast Xumus». [Ipu onpeneneHny Noaxo10B K 0TO0py U
CTPYKTYpHOM OpraHu3allid COJEp’KaHUs ITHX KypCcOB B IporpaMMme MO XMMHMU 33 OCHOBY IPUHSTHI
nostoxeHuss PI'OC COO o paznuuusx 6a30BOTO U yriTyOIEHHOTO YPOBHEH M3yUEHUS IIPEAMETA.

OcHoBy conepxaHust KypcoB «Opranmueckass xumusi»y u «OOmas W HEOpraHHYecKas XUMHS»
COCTaBJIIET COBOKYIHOCTb MPEIMETHBIX 3HAHUN U YMEHUI, OTHOCALIMXCS K 0a30BOMY YPOBHIO U3YUYEHUS
npeaMeTa. JTa CHUCTEMa 3HaHWM MOIy4aeT ONpENelEHHOE TEOPETHUECKOE JIONOJHEHUE, MO3BOJISIONIEE
OCO3HaHHO OCBOUTH CYLIECTBEHHO OoJbIIMi 00BEM (akToioruueckoro marepuana. Ha yriayGnéHHoM
YPOBHE M3Yy4EHHUs MpeaMeTa oOecledeHa BO3MOKHOCTH3HAUUTEIBHOTO YBEIWYCHUs 00bEMa 3HAHHUH O
XMMHUYECKHX 3JE€MEHTaX M CBOWCTBAX HX COEAMHEHUH Ha OCHOBE paclIUMpeHUs M YriyOsjaeHus
IPEJICTAaBICHUA O CTPOEHUU BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaKuil,
pacCMaTpuUBaeMbIX € TOYKHM 3pEHUs XMMHMYECKOM KHHETUKM M TepMOAMHAMMKHU. I3yuenue
NepUoANYEcKOro 3akoHa M Ilepuonuyeckoil CUCTEMBI XHUMHUYECKHUX JJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX IIPEICTABICHUAX O CTPOEHUM aroMa. XHUMHUYECKas CB3b
OOBSACHSETCS C TOUKH 3PEHUS SHEPreTUYECKUX
U3MeHeHU npu e€ o0pa3oBaHMU M pa3pylIeHUHM, a TaKKe C TOYKU 3pEHHUs
MeXaHU3MOB €€ oOpa3zoBaHus. M3yueHue THIOB peakuuil AomoyHAETCA GOPMUPOBAHUEM IPEICTABICHUM
00 2JIEKTPOXMMHYECKUX IpolLeccax M 3JIEKTPOJU3€ pacillaBOB M pPacTBOPOB BeulecTB. B Kypce
OpraHMYECKON XMMMU NPU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH COEAMHEHUH Yyaensercss ocoboe
BHUMaHHUE BONpOCaM 00 3JEKTPOHHBIX 3PQEKTax, O B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKyJaX U
MexaHu3Max peakiuii. Ocoboe 3HaYeHHE MMEET TO, YTO Ha COJIEp)KAaHHE KYypPCOB XHMHH YTIyOJIEHHOTO
YPOBHSI M3y4Y€HHs JUI KJIAacCOB ONpenenéHHOro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOMOJHEHUH K oOmlell cucreMe MNpeAMETHbIX 3HAaHUN) OKa3bIBAlOT BIUSHUE CMEXKHbIE
npeaMmersl. Tak, Hampumep, B COJAEpXKaHMM MpeAMeTa A KIACCOB XMUMMKO-(U3NYECKOTO MpoQuiis
OosbiIoe 3HaueHUE OyIyT MMETh 3JIEMEHThl ydeOHoro marepuana mo ooOuiedt xumuu. [Ipu nzydyenun
npeaMeTa BJAaHHOM Cllydyae akLeHT OyleT clielaH Ha OOIIHOCTh METOA0B MO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpUH B XMMHMH U B U3HKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJIsIpHAs TEOPHs B (PU3UKE), 3aKOHBI
COXPAaHEHHsI MacChbl M JHEPruH, 3aKOHBl TEPMOJMHAMHUKH, DJIEKTPOJIN3A, NPEJICTABICHHUS O CTPOCHHUH
BEIIIECTB U JIpyroe. B coxepxanuu mpenMera ik KIIaCCOB XMMHUKO-OHMOJIOTHYEeCKOT0 MpOoduiis OOIBIITHI
yJeNbHbIM Bec OyJeT MMEeTh OpraHuueckas XUMus. B 3Tom ciyyae npenocTaBisieTcsi BO3MOKHOCTb IS
0osee 00CTOATENILHOTO PAaCCMOTPEHUSI XUMUYECKOW OpraHU3aluyi KJIETKH KaK OMOJIOrMYecKON CHCTEMBI,
B COCTaB KOTOPOM BXOIAT, K INpPUMEPY, TakUe CTPYKTYpHblE KOMIIOHEHTHI, KakK JIMMHUIbI, OCJIKH,
YIJI€BO/Ibl, HYKJIEMHOBBIE KUCIOTHI U Jipyrue. Ilpu 3ToM 3HaHMS 0 cocTaBe M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIaCCOB OpPraHMYECKHMX BEIIECTB CIYXKaT OCHOBOM MJIi M3YyYEHHUs CYIIHOCTH IPOLIECCOB
doTocuHTE3a, BIXaHUs, MUIEBAPEHHUS.

B mnnane ¢opmupoBaHHS OCHOB HAay4yHOIO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METO/0B
MO3HAHUS U ONBbITa MPAKTUYECKOrO0 MPUMEHEHUS HayYHbIX 3HAHUN M3y4deHHE IpeaMmeTa «XHUMHs» Ha
yIIIyONEHHOM YpPOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SIX c y4eOHBIMU IpeIMeTaMH,
BXOJIIIMMH B  COCTaB
npeaMeTHBIX  obnactell  «EcTecTBeHHOHayuyHble TNpeAMeThl», «MaTemMaTuka | UHPOPMATHUKA» U
«Pycckuil SI3bIK U IUTEpPATYpaY.

IIpu w3yuenun ydeOHOro mnpeamera «XHUMHS» Ha YIIyOJNEHHOM YPOBHE TakXke, Kak Ha YpPOBHE
OCHOBHOTO M cpeaHero oomero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3agadyeil TEpPBOCTETICHHOU
3HAaYMMOCTH  sIBISeTCS (OpPMUpOBAHME OCHOB  HAyKd XUMHHM Kak o00JacTH  COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUUYECKON NEATEILHOCTH YeJIOBEKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYPHI.
Pemenune 31oit 3a1aun Ha yriyOJaEHHOM YPOBHE M3Y4YEHHS IMpEaMeTa MpearoiaraeT peaan3alio TaKuX
1eseH, Kak: 6



(dopMHpOBaHUE MPEICTABICHHIA:

0 MAaTE€pUaJIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIICHUW NPUPOJBI, O MECTE
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poii B O0ECNEYEeHHWU YCTOMYMBOTO DPa3BUTHS
YeJIOBEYECTBA: B PEUICHUH MPOOJIEM 3KOJIOTUYECKOM, PHEPreTUYecKoi M MUIIeBOWd O0e30MacHOCTH, B
Pa3BUTHU MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHHKOB JHEPTHH, B OOECIICUCHUU
paloHaIBHOTO MPUPOIONIONb30BaHUS, B (POPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KYIbTYpHl UYelIOBEKa,
a TaKKe PKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON Cpefie;

OCBOEHHME CHUCTEMbI 3HAHUM, JIKALIUX B OCHOBE XMMHUYECKOM COCTABIISAIOIIEH €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa: GyHIAMEHTAIBHBIX MMOHSATHH, 3aKOHOB M TEOPU XUMHUH, COBPEMEHHBIX MPECTABICHUH O
CTPOCHHMM BEIIECTBA HA DPa3HbIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYJSIPHOM, HAJMOJEKYJISIPHOM, O
TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKAaHHUSI XUMUYECKUX pEaKkUuuh, O
XUMHYECKOM DPaBHOBECHM, pAcTBOpax M AMCIEPCHBIX CHUCTEMax, 00 OOIIMX HAy4YHBIX HPHUHLHUIAX
XAMHYECKOIO MPOU3BOJICTBA;

dbopMupoBaHue y O0OYyYarOIIMXCS OCO3HAHHOTO TIOHMMaHUs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUU i1 OOBSCHEHHS KIIOYEBBIX HIEH W MpoOJIeM COBPEMEHHOW XWMHH, IS
OOBSICHEHUS! U TMPOTHO3UPOBAHUS SIBICHUH, HNMEIOIINUX
€CTECTBEHHO-HAYYHYIO  INPUPOAY; rPaMOTHOTO  pEIIeHUsT  TpoOieM,  CBA3AHHBIX  XHUMHEH,
MPOTHO3UPOBAHUS, aHAIN3a U OLIEHKH C MO3UIUNA SKOJIOTUYECKOM OE30MacHOCTH MOCIEACTBHI OBITOBON U
MIPOU3BOACTBEHHOM JEATEIIBHOCTH YEJIOBEKA, CBSI3aHHON C XUMHUYECKUM MPOU3BOJCTBOM, UCIOJIb30BAHUEM
U niepepaboTKOil BEIIeCTB;

yriyOJieHWe MPEACTAaBICHUNA O HAYYHBIX METOJaX IO3HAHWSA, HEOOXOMUMBIX I MPUHOOpETEHUs
YMEHHI OPUEHTUPOBATHCS B MUPE BELIECTB U OOBSCHEHUS XUMUYECKUX SBJICHHM, UMEIOIIMX MECTO B
MPUPOJE, B TPAKTUUECKON JEATEIIbHOCTUHU ITOBCETHEBHOW KU3HHU.

HEJA U 3AJAYU YYEBHOI'O ITIPEJIMETA «XUMUWUS»

B npakTtuke mpemnojgaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs TaK U Ha
YpOBHE cpeAHero oOmiero oOpa3oBaHuUs, MPU OIPEACTICHUH COAEPKATEIbHON XapaKTepUCTHKHU Lieneit
W3Yy4YCHUS TpPEAMETa HANpPABICHUEM IEPBOCTEIEHHOW 3HAYMMOCTH TPAJUMLMOHHO TPU3HAETCS
dbopMUpOBaHHE OCHOB XMMUYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOU
NeSATeTLHOCTH 4YeJIOBEKA U KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyNbTYphl. C METOIUYECKON TOUKH
3peHUs TAKOHM MTOAXO0/I K ONPENEIICHUIO LIEJIEN U3YUYEHHUsI IIPEAMETA SBIISIETCS BIIOJIHE ONPABAAHHBIM.

['maBHBIME LIETISIMU U3YYEHHS MpeaMeTa «XUMHs» Ha YPOBHE CpelHero ooimero oOpa3oBaHus Ha
0a30BOM YpOBHE SIBIISIFOTCSI:

(dhopMHUpOBaHHE CUCTEMbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTABIISIIOIIEH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKaT KIIIOUEBbIe MOHSATH, (yHIaMEHTAIbHbIE 3aKOHBI U
TEOpPUH XUMHHU, OCBOEHHUE S3bIKa HAayKU, YCBOCHHE W TOHMMAaHHUE CYIIHOCTH TOCTYITHBIX 000OIICHUI
MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEN UX PAa3BUTHS U CTAHOBIICHMUS;

dbopMHUpOBaHHE U pa3BUTHE TMPEACTABICHUN O HAyYHBIX METOJaX I[IO3HAHMS BEUIECTB U
XUMHYECKHUX peaKIMii, HEOOXOJUMBIX ISl MPHOOpETEeHUs yMEHUH
OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUWA, HMEOIIMX MECTO B MNPHUPOAE, B
MPAKTUYECKOU U MOBCEAHEBHOM )KU3HH;

pa3BUTHE YMEHHH W CIOCOOOB JESTEIIBHOCTH, CBS3aHHBIX C HAOJIOJEHHWEM W OOBSICHEHHWEM
XUMHYECKOT0 HKCIIEPUMEHTa, COOTI0ICHUEM MTPaBIII 0€30MacHOT0 00paIlleHus ¢ BEIIeCTBAMHU.

ConepxarenpHasi XapakTEpUCTHKA LENEHd W 3a/lad U3YYEHHs MpeaMeTa B MporpaMMe Mo XUMHHU
YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBLIMH MPHOPHUTETAMHU B CHCTEME CPEIHETO OOIIEeTo
obpazoBanusi. CerofgHss B TPENMOJaBaHWM XWMHUU B OONBINEH CTENeHW OTHAETCS MPEANOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJEpKaHUsl OOydeHHUs, OPUEHTHPOBAHHOW Ha MOATOTOBKY BBIMTYCKHHKA
ororeo0pa3oBaTeIbHON  OpPraHW3alliK, BIAJCIONEr0O HE HAO00OpOM 3HaHWW, a (YHKIHOHATHHOU
IPaMOTHOCTBIO, TO €CTh CHOCOOAMHU W YMEHHUSIMH aKTHBHOTO TOJYYECHUS 3HAHWA U MPUMEHEHUS UX B
pEATbHOM >KU3HM ISl PEIICHUs MPAKTUYECKUX 3a1ad. B 3TO#l CBSI3M MpW U3YyYEHHH TpEAMETa «XHUMUD)
JOMHUHHPYIOIIIeE 3HaYCHHE MPUOOPETAIOT TaKKe IeNTH U 3a1a4H, KaK:

ajganTanus OOyJaloImUXCsSd K YCIOBHSM JHHAMHYHO Pa3BUBAIONIETOCS MHpa, (GopMupoBaHUE
WHTEIJICKTyaqTbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K  CcaMOOOpPAa30BAHHIO,  COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY MPUHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX



C BEIIECTBAMU U MX MIPUMEHEHUEM;

dhopMupoBaHHEe y O00Y4YaIOIMMUXCA KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHIIM), HMEIONINX
YHHUBEpPCATbHOE 3HAYCHHE ISl PA3NTUYHBIX BHUJIOB JIEATEIHHOCTHU: PEUICHHs MpoOseM, MONCKa, aHaIn3a 1
00paboTku WHpOpPMAIMU, HEOOXOTUMBIX U MPUOOPETEHUS OIBITA JCATEILHOCTH, KOTOpas 3aHMMaeT
BaXHOEC MECTO B TIO3HAHWHM XUMHH, a TaKXKe JUIS OICHKH C IMO3UIUN 3KOJOTHYECKOW OEe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE T[IO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYallbHBIX W TBOPYECKUX CIIOCOOHOCTEH
00y4aroImuXCsi: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETaTh HOBBIC 3HAHUS 110 XMMUHU B COOTBETCTBHH C
KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTHH ISl TOMCKA
U aHaJIM3a Y9eOHON HHAYYHO-TIOMYJISIPHON HH(POPMAIINY XUMUYECKOTO CO/ICPIKAHMS;

dbopMUpOBaHHE ¥ pPa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HaOJIFOIaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, TIPU
TUTAHUPOBAHWH U MTPOBEJICHUN XUMUYECKOTO IKCIICPUMEHTA,

BOCIIUTaHHE Yy OOydYaroImuxcs yOekIEHHOCTH B TYMAaHHUCTHUYECKOW HAIPABICHHOCTH XHUMHH, €€
BRXHOW pPOJIM B PEIICHUU TI00AIBHBIX MPOOJIEM paIllOHATBHOTO MPUPOIONOIH30BAHMS, TOMOJHECHUS
SHEPreTUYECKUX PECYpCOB M COXPAHCHUs NPUPOJHOTO pPAaBHOBECHs, OCO3HAHMUS HEOOXOJUMOCTH
OepeKHOT0 OTHOIIIECHUST K MPUPOJC M CBOEMY 370POBBIO, a TaKKe MPUOOPETCHUS ONBITA UCIOJIB30BAHUS
MOJYYCHHBIX 3HAHUH ISl TPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIMSX, CBA3aHHBIX C XUMHUCCKUMH
SIBIICHUSIMHU.

Ilpu uzyuenuu yuebnozo npeomema «Xumusy Ha yenyONEHHOM YPOBHe MAKdice, KAK HA YPOGHE
OCHOBHO20 U CpedHe20 o0bOwezo0 00pazoeanus (Ha 0a3080M YposHe), 3adaueil NepeoCHeneHHOU
BHAUUMOCIU  A6TeMCsl  (hopMUposanue OCHO8 — HAYKU  XUMUU KAK — 001ACmu  CO8PEMEHHO20
ecmecmeo3Hanus, NPAKMUYecKolu OesamenbHOCMU Yel08eKa U 00HO020 U3 KOMHOHEHMO8 MUpPOBoll
KYIbmypbl.

Pewenue smoii 3a0auu na yenyonénnom ypogne usyueHuss npeomema npeonoiazaem peaiuzayuio
Maxux yenetl, Kax:

Gopmuposarue npedcmasieHulL:

0 MamepuaibHOM eOUHCmee Mupd, 3aKOHOMEPHOCMIAX U NO3HABAEMOCMU SIGNEHUL NPUpoobl, O
Mecme XUMUU 8 cucmeme eCMmecmeeHHbIX HAYK U eé gedywell poiu 68 obecnedeHuu YCmouuusoco
pazeumusi 4eno8ewecmea: 6 peulenuu npooiem
9KOJI02UYECKOU, IHEP2eMU4ecKoll U NULesol 6e30NacHOCmU, 8 PA3BUMUU MEOUYUHDL,

CO30aHUU  HOBVIX MAMEPUANO8, HOBbIX UCMOYHUKOS OHepauu, 6 oDecnedenuu payuoHaIbHO2O
APUPOOONONL308AHUS, 6 (HOPMUPOBAHUU MUPOBO33PEHUS U 0OWell Kylbmypbl Yelo8eKd, d MakKice
9KOI02UYECKU OOOCHOBAHHO20 OMHOUWEHUS K CB0EMY 300P08bI0 U NPUPOOHOU Cpede;

0CB0€HUEe CUCMeMbl 3HAHUL, NeHCAWUX 68 OCHOBe XUMUYECKOU CcOCmasnsioujeli ecmecmeeHHo-
HAYYHOU KAPMUHbL MUpa: @QYHOAMEHMANbHLIX NOHAMUL, 3AKOHO8 U MeOpull XUMul, COBPEMEHHbIX
NPeOCmasieHuti 0 CMpOeHUulU 6ewecmed HA PA3HLIX VPOBHAX — AMOMHOM, UOHHO-MONEKVIAPHOM,
HAOMONEKYAPHOM, O MEPMOOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCTSAX NPOMEKAHUS XUMUYLECKUX
peakyutl, 0 XUMUYECKOM PABHOBECUU, DACMBOPAX U OUCHEPCHbIX CUCmeMax, 00 O00wux HAYYHbIX
APUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposanue y 00YYAIOWUXCA OCOZHAHHO20 NOHUMAHUS B0CMPEDOBAHHOCIU CUCEMHBIX
XUMUYECKUX 3HAHUU O 00BACHEHUA KNI0YeblX Uoell U npodiemM co8pemMenHOu Xumuu, 01 00bACHEHUS U
NPOCHO3UPOBAHUSL AGNEHUU, UMEIOWUX eCMECTNBEHHO-HAYYHYIO NPUPOOY, PAMOMHO20 peuletus npooem,
CBA3AHHBIX C Xumuell, NPOSHO3UPOBAHUS, AHANU3A U OYEHKU C NO3UYUL IKOIO02UYECKOU De30nacHocmu
nocnedcmeuii 6bIMoBOU U NPOUIBOOCMBEHHOU OesIMENbHOCMU YeN08eKd, CEA3AHHOU C XUMUYECKUM
APOU300CMBOM, UCNONb308AHUEM U NEPEPaAbOMKOU 8eujecms;

yenyonenue npeoCmasieHutl 0 HAy4HblX Memooax NO3HAHUS, HeoOX0OUMbLX Ol NpuobpemeHus
YMEHUUl OPUEHMUPOBAMBCA 8 MUpe eujecms U OOBACHEHUS XUMUYECKUX SAGNEHUU, UMEIOWUX Mecmo 8
npupooe, 8 NPAKMu4ecKol 0esimenrbHOCMUU NOBCEOHEBHOU HCUHMU.

B nnane peanuzayuu nepsoouepeonvix 80CHUmMamenbHbiX U pa3eU8AOWUX QYHKYUL Yer10CmHOU
cucmemvl cpedHe20 0Owe2o0 06pa306anus Npu U3y4eHuu npeomema «Xumusy Ha yenyOnéHHOM YpOHe
0CO0OYI0 aKMYanbHOCMb NPUOOpemarom maxue yeau u 3a0aqu, Kax:

8



gocnumanue y6eHcOEHHOCMU 6 NO3HABAEMOCMU SGIEHUll NPUpoobl, VEAICEeHUs K Npoyeccy
meopuecmea 6 obnacmu meopemudeckux U NPUKIAOHLIX UCCIe008aAHUN 6 Xumuu, @opmuposanue
MUPOBO33PEHUS, COOMBEMCMEYIOUE20 COBPEMEHHOMY YPOBHIO PA3BUMUSL HAYKU,

pazeumue Mmomueayuu K O0OyYeHul0 U MNO3HAHUIO, CHOCOOHOCMEU K CAMOKOHMPONIO U
CamoBoCNUMAHUIoO HA OCHOBE YC8OEHUS 0DUjeHeN08eyecKUX YeHHOCMel,

pazeumue NO3HABAMENbHLIX UHMEPecos, UHMENIeKMYAIbHbIX U MBOPYECKUX CNoCcoOHOCmell
obyuarowuxcs, popmuposanue y HUX CO3HAMeENIbHO20 OMHOUEHU K CaMO0OPA3068AHUI0 U HENPEPLIGHOMY
006pazoeanuio KAk YCuoeuro  YCNewHou npogeccUuoHanvbHou U oOWecCmeeHHou  0esmenbHOCHmu,
0MeEemcmeeHHO200MHOUEHUSL K C60eMY 300P06bI0 U NOMPEOHOCIU 8 300POBOM 00pa3e ICUIHU,

Gopmuposanue ymenuti U HABLIKOE PAZYMHO20 NPUPOOONONL308AHUSA, PA3ZGUMUE IKOLOLUUECKOU
KYbmypbl, npuobpemeHnue onvima 00wecmseeHHO-no1e3HOUIKOI02ULECKO 0esiMeNbHOCHIU.

Ilenu u 3amauM  u3ydeHUs MpeaMera «XUMHs» TMONYYUIM I[OAPOOHYI0  METOAMYECKYIO
UHTEPIpETalnIo B paszene mnporpammbl «llnmanupyembie pe3yinbTaThl OCBOSHHS IMpeaMeTay, Oiaromaps
yeMy oOecrieueHo 4€TKOe MPEJCTaBICHUE O TOM, KaKUe 3HaHUS M YMEHUS MUMEIOT MPSMOE OTHOUIEHHE K
peanu3anuy KOHKPETHOMLEIH.

MECTO YYEBHOI'O IIPEIMETA «XUMMUS1» B YYEBHOM IIVIAHE

B cucreme cpennero obmiero oOpasoBanusi «XUMHs», W3ydaeMmas Ha 0a30BOM ypOBHE, NMpH3HAHA
00s13aTeNIbHBIM y4eOHBIM TPEAMETOM, BXOJAALIMM B COCTaB HpeAMeTHOM oOmactu «EcTecTBeHHbIE
Haykny. OOIee YuCiio 4acoB, peKOMEHIOBAHHBIX Ui m3ydeHus: xumund — /0 gacos: B 10 kmacce — 35
yacoB (1 gacB Hememo), B 11 kimacce — 35 yacos (1 yac B Hezeo).

YueOHbIi npenMeT «XuMHsS» YriyONIEHHOTO YPOBHS M3YYEHHUS BXOAWUT B COCTaB
npeaMmetHoi obnmactu  «EcrecTBeHHble  Haykum». Ero  u3yueHue mpeaycMOTpEHO B Kilaccax
€CTeCTBEHHOHAYYHOTO MPOGWIS, HAIPUMEP XUMHUECKUX, XUMHUKO- OMOJIOTUYECKUX W MEIULIMHCKUX. B
9THX KJIaccax M3y4deHHe JaHHOTO IpeaAMeTa NPeayCMOTPEHO B 00bEéMe yueOHOM Harpy3Ku He MeHee 3 4 B
Henenmo. O011ee Yucio 4acoB, peKOMEHIOBAHHBIX Il M3YYCHUsI XUMHUH Ha yriyOonéHHoMm yposHe, — 210
yacoB: B 10 kimacce — 105 gaca (3 yaca B Heneno), B 11 kimacce — 105 yaca (3 yaca B Heneno).

[Tpu popmupoBanun 00pa3oBaTEIBHON OpraHU3anKeil MyITBTUIIPOPMIBHOTO Y4eOHOTO TUTaHa JUIs
10 1 11 knaccoB ycraHaBiIMBaeTCs yueOHas HarpysKa o npeaMeTy
«Xumust» st 6a30BOro ypoBHsA B o0beme 1 ywac B Hemento (35 4 B rof), a sl YIIYOJIEHHOTO YpOBHS
cnenyromuM odpasom: 1 yac B Hepemnto 3a cueT oos3arenbHON yactu OOII COO u 2 yaca 3a cyeT yactu
OOII COO Ha nononaHUTENbHBIE yueOHbIE TpeIMeThl. TakuM oOpa3oMm, g 00ydaroluXxcsi, BHIOPaBIINX
yrIIyOnéHHOE M3ydeHUe XMMHHM, yueOHas Harpy3ka ycTaHaBiIUBaeTcs Takke 3 yaca B Hepemto (105 u B
roji), 3TO MPaBOMEPHO, €CIIM MaKCUMaJIbHas yueOHasi Harpy3Ka He IPEBbIIIAeTMAKCUMAIIbHO JTIOMTYCTUMYIO
y4eOHYI0 Harpy3Ky B HEJIENO.

B TemarnueckoM IUIaHUPOBAHUHU YKa3aH pe3epB Y4EOHOTO BPEMEHH, KOTOPOE PEKOMEHAYETCS IS
peanu3ali aBTOPCKUX MOJXOJ0B IO HCIOJIb30BAaHUIO Pa3HOOOPa3HbIX (OpM opraHu3anuu y4eOHOro
nporecca.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOT O ITPEJIMETA
«XHUMMUS»

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOYyYalOMIMMUCS MpPOrpamMMm
cpenHero oOmiero o60pa3oBaHus (JIMYHOCTHBIM, MeETalmpeaIMEeTHbIM U npeaMeTHbIM). [lomydenue
XMMHUYECKOTro 00pa3oBaHus 0a3upyeTcs Ha OCHOBHBIX JUJIAKTHUYECKUX NMPUHLIUIAX 00ydeHus (Hay4HOCTH,
CUCTEMHOCTH, CHUCTEMAaTHYHOCTH, JOCTYIIHOCTH, CBA3M TEOPUU C TMPAKTUKOM, HAIVISHOCTH U JIp.), Ha
PUMEHEHUHNCOBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH € y4eTOM MEXaHU3MOB JOCTHXKEHUS
BCEX IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHMS OCHOBHOH oOpa3oBaTenbHONl mporpammsl. HayuHo-
METOAMYECKOH OCHOBOW Jisi Pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHS NPOTPaMM CpEIHEro
00111ero 00pa3oBaHUs SABJISIETCS CUCTEMHO-/IEATETbHOCTHBIN TIOIXO/I.

JINMYHOCTHBIE PE3YJIbTATHI

B cooTBeTrcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IMOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHMA IpenMmera «XHMHUs» Ha YpPOBHE CpeAHero oOIiero oOpa3oBaHUs BbBLIEICHBI CIEIyIOIue
COCTaBJISIIOLIHE:
0CO3HaHHME O00YYAIOUIUMHUCS POCCUHCKON TPakJaHCKOH MICHTUYHOCTH — TOTOBHOCTU K CAMOPA3BHUTHIO,

CaMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIN4Me MOTUBALMU K O0Y4EHUIO;
IeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX I[CHHOCTEH U



UCTOPUYECKHX TPAJAUIUI 0a30BOI HAYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCsS PYKOBOACTBOBAThCA B CBOEH [JEATEIBHOCTH LEHHOCTHO-

CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH LIETIOCTHON CHCTEME XMMHUYECKOT0 00pa3oBaHMUs;

HaJIM4YMEe IPABOCO3HAHUS SKOJIOTHYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTh LM U CTPOUTH KU3HEHHbIE

IIJIaHBI.

JIMYHOCTHBIE pPE3YNbTaThl OCBOEHMs IpeAMeTa «XUMHS» [JOCTUTalTCs B €IUHCTBE Y4eOHOH H
BOCIIMTATEIbHOW  JesTenbHOCTM  OpraHusalMd B COOTBETCTBUM  C  I'yMaHHUCTUYECKUMH,
COLIMOKYJIFTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMM LICHHOCTSIMU W HJ€AJIaMH POCCUHCKOIO I'Pa)XAAHCKOTO
o01iecTBa, MPUHATHIMUA B OOIIECTBE HOPMaMH M IPaBUIAMU MOBEJICHHS, CIIOCOOCTBYIOIIMMU IpoIieccamMm
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH 00YUYaOLIUXCSl.

JIMuyHOCTHBIE pE3yJbTaThl OCBOCHHSA TNpeAMeTa «XHMHUS» OTPaKalT C(HOPMUPOBAHHOCTH OIIBITA
IIO3HABATEJILHOM U NPAKTUYECKOM J1eATeNbHOCTH 00YyJalOUIMXCsl 10 peaau3alluyd MPUHATBIX B OOIIECTBE
LIEHHOCTEH, B TOM YHUCJIE BYACTH:

1. I'pasxknanckoro BocnuTanus:

0CO3HAHMS OOYYAIOMIMMHKCS CBOMX KOHCTHUTYLHOHHBIX NpaB M OOA3aHHOCTEH, yBaKEHHsS K 3aKOHY M
TIPaBOIOPSIKY;

TIpe/ICTAaBIECHNS O COIUANBHBIX HOPMAX M IIPaBUIAaX MEXKITMYHOCTHBIX OTHOIIECHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATEIBHOCTH TPH CO3MaHUU YYEOHBIX IPOEKTOB, PEIICHUU
yueOHbIX M O3HABATENbHbIX 337134, BHINOJHEHUHM XUMHUECKUX SKCIIEPMMEHTOB;

CIIOCOOHOCTH MMOHMMATh M MPUHUMATh MOTHBBI, HAMEPCHUS, JIOTHKY M apryMEHTBI IPYTUX MPH aHaIH3e
Pa3IMYHBIX BUJOB y4eOHOM NesATENbHOCTH;

2. HanI/IOTI/I‘lQCKOFO BOCIIMTAHUA:

HONEHHOCTHOI'O OTHOHICHU K HCTOPUICCKOMY U HAYYHOMY HACJICAUTO OTCUYECTBEHHOM XHUMHU,

YBaXXCHUA K MMPOLECCY TBOPUYCCTBA B obnactu TCOPHUHU U MPAKTUYCCKOro NPpUMCHCHUA XUMHU, OCO3HAHUA
TOro, 4YTO HOCTHIXKCHHUA HAYKH CCTb PpPE3YyJIbTaT MJIHUTCIIBbHBIX Ha6J'IIOI[eHPII>i, KPOITIOTJIUBBIX
SKCHICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yT-IéHI)IX H MPAKTUKOB,

HHTCpECa W IIO3HABATCIIbHBIX MOTHUBOB B IIOJYUCHUHU H IIOCICAYIOUICM aHAJIN3C I/IH(I)OpMaLII/II/I (6]
NEPCAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTCUYCCTBCHHOM XHUMUH,

3. IyX0BHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT O IOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAaIlMH, CBSI3aHHBIE C XMMUYECKUMU SIBICHUSMH, U IPUHUMATh OCO3HAHHBIE
pELLIEHNUs, OPUEHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHBIEHOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE M MOCTYNKH CBOMX TOBAapUIIEH C MO3UIUIL
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO-3HAHUE NOCIIEACTBUN 3TUX ITOCTYIIKOB;

4. ®opmupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHMs ILEHHOCTeH 370poBOro M 0Oe30macHOro o0pas3a >KU3HU; HEOOXOAMMOCTU OTBETCTBEHHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (DPM3UYECKOMY U TICHXHYECKOMY 370POBBIO;

coOuro/ieHusT MpaBui 0Oe30macHOro oOpalleHHsl ¢ BeleCTBAaMU B OBITY, MOBCETHEBHOM XH3HH U B
TPYAOBOM NESITEIBLHOCTH;

NOHUMaHMUs LEHHOCTH TMpPaBWJ HWHAMBUAYAJIBHOTO M KOJUJIEKTUBHOIO O€30MaCHOTO TOBEACHUS B
CUTYaIHsX, YTPOXKAIOIIUX 3I0POBBIO U YKHU3HHM JIOJIEH; OCO3HAHUS TOCICICTBUI U HEMPUSATHS BPEITHBIX
npuBbIueK (YHOTpeOIEeHUS aKoroisi, HAPKOTUKOB, KYpPEeHUs);

5. TpyaoBoro BocnuTanus:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIBCKON NesITeTbHOCTH,00IeCTBEHHO
M0JIE3HOM, TBOPUYECKON M JPYTUX BUIAX JEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEUICHHH TMPAKTUYECKUX 3a/1a4 COIMAIbHOWHANIPABICHHOCTH (B
paMKax CBOEro Kjacca, IIIKOJIbI);

MHTEpeca K MPAKTHIECKOMY M3YYCHHIO MPO(EccHii pa3IudHOro poja, B TOM YHCICHA OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HAHUHN 110 XUMUH;

YB@KEHUS K TPYAY, JIOISIM TPyl ¥ pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHIyaIbHON TPAaeKTOpHH 0Opa3oBaHus, Oyayiieit npodeccun u
peanu3anuyu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K
XMUMHHU, HTHTEPECOB U MOTPEOHOCTEHOOIIECTBA;

6. DK0JI0rHYECKOr0 BOCTIUTAHNS



HKOJIOTHYECKU I1eTIECOO0PAa3HOT0 OTHOLICHUSI K MPHUPOJE, KaK HCTOUYHUKY CYIIECTBOBAHHS XH3HH Ha
3emire;

NOHUMAaHMA TII00AJTBHOTO XapaKTepa 3KOJOTMYECKHX MpoOJeM, BIUSHHUS SKOHOMHUYECKUX IMPOLECCOB Ha
COCTOSIHUE NTPUPOAHOMN U COLIMAIIBHOM CPEIbI;

OCO3HAHMS HEOOXOIMMOCTH WCIOJBb30BAHUS  JOCTIDKEHHUM XUMHHM JUIsI  PEIICHUS  BOINPOCOB
paLMOHAIBHOIO IPUPOAOIIOIB30BAHUS;

AKTMBHOTO HENPUATUA JCUCTBUH, IPUHOCIIIMX BpPEI OKPYXKAKOLIEH IPUPOJHON Cpene, YMEHHs
IIPOTHO3UPOBATh HEOJIArONPUATHBIE 3KOJOIMUYECKHE IOCIEACTBUS MPEANPUHUMAEMbIX NEHCTBUH U
IIpeI0TBpallaTh UX;

HaJIMYUS Pa3BUTOTO DSKOJIOIMYECKOTO MBIIIICHUS, DKOJIOTMYECKOM KYJBTYpBI, OIBITA JEATCIBHOCTH
DKOJIOTMYECKOM  HAIpPABJICHHOCTH, YMEHHsS  PYKOBOJACTBOBATbCA HMMH B  IIO3HABATEIIbHOMU,
KOMMYHHKaTUBHOM ¥ COLMAIbHOM NpPAKTHUKE, CIOCOOHOCTHM M YMEHHS AKTHBHO IPOTHBOCTOSTh
uaeosoruu xemohoouwu;

7. LleHHOCTH HAYYHOT'O MO3HAHMSI:

c(OPMHPOBAHHOCTH MMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKu U
00LIECTBEHHON IIPAKTUKH;

NOHUMaHMs cCleUu(pUKd XMUMHUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMUPOBAHMU PALUOHATIBHOIO
HAy4YHOT'O0 MBIIUIEHUS], CO3JAHUU 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpPYKAIOIEM MHUPE KaK O €UHCTBE
HOPUPOBI U YEJIOBEKA, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH MpOoOJieM COXpaHEHUs
IPUPOJIHOTO PAaBHOBECUS;

yOeXIEHHOCTH B 0CO0O0M 3HAUMMOCTH XMMUH JJIsl COBPEMEHHOW LMBWIM3ALMU: B €€ T'YMaHUCTHUYECKOU
HAIPaBJIEHHOCTH M BaXXHOM pOJM B CO3JaHMM HOBOW 0a3pl MaTepUANbHON KYJIbTYphl, PELICHUU
1J100aIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHAYETIOBEUECTBA — ChIPhEBOM, SHEPreTUUYECKOH, MUILEBON
¥ DKOJIOTHYECKOW OE30MaCHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIICYEHUH YCIOBUN YCIICIIHOTO TPYyJdan
9KOJIOTUYECKH KOM(POPTHOM KHU3HHU KAXKIA0T0 WiIeHa O0IEeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IOHHUMAaHMs CYIIHOCTHM METOJIOB IIO3HAHMS, HUCIOJb3YEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh IOJy4yaeMble 3HaHUS JJIs aHallu3a U OOBSICHEHUS
SBJIEHUN OKPY)KAIOLIEr0 MUpa U MPOUCXOIAUINX B HEM M3MEHEHUH; yMEHHUs JenaTb 00OCHOBAHHbIE
3aKJIFOYEHHUS Ha
OCHOBE Hay4yHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS JJIS pelleHus NpoOsieM B pealbHbIX
YKU3HEHHBIX CUTYalUsX;

MHTEpEeca K IO3HAHUIO U UCCIIEI0BATEIBCKOM 1EATENbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH K HENPEpPhIBHOMY O0Opa30BaHUI0O M CaMOOOPa30BaHMIO, K AaKTUBHOMY
HOJYYEHUIO HOBBIX 3HAHHUH M0 XMMHUHU B COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPy/a B pa3ianuHbIX chepax nmpodeccnoHanbHON e TeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI
MertanpenmMeTHble pe3ynbTaThl OCBOCHUS y4EOHOro mpeamera «XUMHUs» HaypOBHE CPEIHEro OOIIero

o0pa3oBaHUs  BKJIIOYAIOT:  3HAuMMble s (OPMHUPOBAHMS  MHUPOBO33PEHHUS  OOYHYaOLIUXCS

MEXIUCITUTITMHAPHBIC (MEXIPEAMETHBIC) OOIIEeHAYYHBIC TOHATHS, OTPAXKAIONIUE [ETOCTHOCTh HAYYHOU

KapTUHBI MUpPA U Clie-IM(UKY METOIOB MO3HAHMS, UCIOIb3YyEeMbIX B €CTECTBEHHBIX HayKax (MaTepus,

BEIIECTBO, SHEPTUS, SABJIEHUE, IPOLIECC, CUCTEMa, Hay4HbIM ()aKkT, MPUHLUII, TUIO0TE3a, 3aKOHOMEPHOCTH,

3aKOH, TeOpus, UccIeloBaHNe, HaOJI0eHUE, U3MEPEHNE, SKCIIEPUMEHT U JIp.); YHUBEpCaJIbHbIC ydeOHbIE

neiicTBus (NO3HaBaTeNbHble, KOMMYHHKAaTHUBHBIE, PEryJSITUBHBIE), oOecnednBaromue (GpopMUpOBaHUE

(YHKIMOHAIBHON TI'pPaMOTHOCTH M COLMAJbHOM  KOMIETEHIMH OOYyYaroIlMXCs; CHOCOOHOCTh

0o0y4aroluXxcsi HUCIHOJIb30BaTh OCBOCHHBIE MEXIHUCUUIUIMHAPHBIE, MHUPOBO33pPEHUECKHE 3HAHUS U

YHUBEpCaJbHbIE YUeOHBIE IEHCTBHS B TO3HABATEIBHOM U COIMAIBHON MPAKTHKE.

MeranpenmeTHble  pe3yibTaTbl  OTPAXKalOT  OBJIAJICHHE YHHUBEPCATbHBIMU  y4EOHBIMU

MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMH.

Ognadenue ynugepcanbHbIMU yUeOHbIMU NO3ZHABAMEIbHBIMU OCTICIGUAMU:

1. Ba3oBbIMH JIOrMYecKHMHU AeiicTBHAMU:

CaMOCTOSTENIbHO (hOPMYIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

OHpeI[eJISITb neianm ACATCIbHOCTH, 3aJaBast HapaMeTpI:I nu KpI/ITepI/II/I X JOCTHUKCHHUSA, COOTHOCHUTH
pe3yJIbTaThl IE€SITEIBHOCTH C ITOCTABIICHHBIMU LETSIMU;

HUCIIOJIB30BAaTh HpI/I OCBOCHHNU 3HaHPII>JI HpI/IéMbI JIOTUYCCKOI'O MBIINUJICHUA — BBIACIATH xapaKTepHLIe



MPU3HAKY TOHITHN U YCTaHABIUBATh UX B3aUMOCBS3b, CMOJIB30BATh COOTBETCTBYIONINE TIOHATHUS JUIS
O0OBSICHEHUS OT/ICTBHBIX (DAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHH ISl KITACCU(DUKAIIMH BEIIECTB M XUMUYECKUX PEaKIUi;

YCTaHABIIMBATh IPUYUHHO-CIICICTBEHHBIC CBSA3H MEXIY H3y4aeMbIMH SBIICHUSAMU;

CTPOUTH JIOTHUECKHE pacCyXlIeHus (MHAYKTUBHBIC, JCAyKTHBHBIC, II0 AaHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PACCMAaTPUBACMBIX SIBICHUSAX, (DOPMYJIMpPOBATH BBIBOJABI H
3aKJIIOYEHUS;

IPUMEHATh B TIPOIECCe ITO3HAHHUS HCIIOJIb3yeMble B XHMHHM CHMBOJIMYCCKHE (3HAKOBBIC) MOJIECIIH,
peoOpa3oBEIBATH MOICILHBIC TIPECTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI) JIEMEHTA, XMMHYECKast
dbopMysia, ypaBHEHHE XHUMHYECKOW PEAKIMH — TMPH PEHICHHH Y4YeOHBIX IT03HABATEIbHBIX H
NPAKTUYECKUX 3a/lad, TMPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TMPEACTABICHUS [UIS  BBISBICHHS
XapaKTePHBIX PHU3HAKOB H3y4aeMbIX BEIIECTB U XUMHUYECKHX PCAKIUI;

2. Ba30BbIMH HCCIIEI0BATENLCKUMM JelCTBUSIMA:

BJIAJICTh OCHOBAMHU METOJOB HAYYHOTO IO3HAHUS BEIIECTB W XUMHUECKUX pEaKIuii; (GopMymupoBarhb

HeIM W 3aJa4d HCCIENOBAHUsS, MCIOJb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIFHO C(OPMYIIMPOBAHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA IIO3HAHHWS W OCHOBBI JUIS
(dbopMUPOBaHUS TUMOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IPOBEACHHUS YUYEHHUECKUX 3KCIEPHUMEHTOB,
COBEpLIEHCTBOBATh YMEHHUSI HAOJ0OJaTh 32 XOJOM Ipollecca, CaMOCTOSITENIbHO IMPOrHO3UPOBATh €ro
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHS KM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH pPE3YJIbTAaTOB
UCCIIEIOBaHMS, COCTABIIATE OOOCHOBAHHBIN OTYET O IPOICITAHHON padoTe;

npuOOpeTaTh OMBIT YYEHUYECKOW HCCIEeNOBAaTeIbCKOW W MPOEKTHOM AESITeNbHOCTH, MPOSIBISATH
CIIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSTEIbHOMY IIOMCKY METOJOB PELICHUS NMPAaKTUYECKHUX 3ajad,
MIPUMEHEHHUIO Pa3JIMYHbIX METOJOB IO3HAHUS;

3. PaboToii ¢ unopmanueii:

OPUEHTHUPOBATbCSI B  PA3IUYHBIX HCTOYHHMKAX HMHPOpMauuu (HaydyHO-IOMYJspHas JHUTeparypa
XUMHYECKOTO  COJEp)KaHMsI, CIpaBOYHble mocoOus, pecypchl HMHTepHera), aHaIU3UpPOBATh
UH(POPMALIMIO PA3JIMYHBIX BUI0B U (OPM MPEACTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTDb U
HEIPOTUBOPEUHBOCTH;

(GopMynHpOBaTh 3ampoChl U NPUMEHATH pPA3IUYHBIE METOAbI MPH MOHMCKE U 0oTOOpe HHpopMauuy,
HEOOXOIUMOM ISl BHIIIOJIHEHUS yUEOHBIX 3a/1a4 OIpeIeIEHHOTOTUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pPazIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTUMalbHYIO (OpMy IMpelacTaBieHuss HHPOpManuu (cxembl, rpaduky,
Jarpammbl, TaOJIUIIbl, PUCYHKH U T. 11.);

UCIOJIb30BaTh HAYYHBIM SI3BIK B KauyecTBE CpeACTBAa NpU paboTe C XUMHUUECKOM HH OpMaIen:
NPUMEHSTh MEXIIpeIMeTHble ((pu3nMueckre M MaTeMaTUyecKue) 3HAaKM M CHMBOJBL, (HOpMYIbI,
ab0peBUaTypbl, HOMEHKIIATYDY;

HCIIOJIb30BaTh M MPeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH.

O¢naodenue ynueepcanbHbIMU KOMMYHUKAMUEGHBIMU OCUCIGUAMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX/JaeMOIl TeMbl B XOJ€ JUallora W/MIU TUCKYCCUU, BBICKA3bIBATH
uzeu, GopMyJIMpoBaTh CBOU MPEATIOKEHUS OTHOCUTEIBHO BBHIIIOJIHEHUS MPEITI0KESHHOM 3a/1auu;

BBICTYNaTh C Mpe3eHTaluel pe3yabTaToB MO3HABATEIbHOMN J1€ATEIbHOCTH, MMOJYYEHHBIX CAMOCTOSITEIEHO
WIM COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJIHEHUU XMMHMUYECKOTO SKCIIEPUMEHTA, NPAaKTUYECKOU
paboThl TO HCCIEJOBAHUIO CBOWCTB M3yYaeMbIX BEIIECTB, pealu3aluu y4eOHOro MpoeKTa U
¢opMynupoBaTh BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHBIX MCCIEJOBAaHUN IMyTEM COTJIacCOBAHUS
MO3UIIMHA B XO7I€ OOCYXKJeHUS 1 0OMEHa MHEHUSIMU.

O¢naodenue ynugepcanbHbIMU PeyiAmueHbIMU OCHCIMEUAMU:

CaMOCTOSITENIbHO IIJIAHUPOBATh U OCYLIECTBIISTH CBOIO MO3HABATEIbHYIO JESTENbHOCTb, ONpeAenss e
HeNd Y 3a/a4d, KOHTPOJIUpPOBaTh M IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh IMpeaiaracMblit
QITOPUTM JCWCTBUI NpH BBINOJIHEHUU Y4E€OHBIX M MCCIEIOBATEIbCKUX 3ajjad, BbIOMpaTh HambOoisee
3 PeKTUBHBIN cIOCO0 UX pPelIeHHUs C yY4ETOM MOJyYSHHsI HOBBIX 3HAHUN O BEUIECTBAX U XMMUYECKHUX
peaKIusX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.



INPEJIMETHBIE PE3YJIBTATDI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS IMPOTPAMMbl CPEJHEro oOmIero o0pa3oBaHUA MO XUMHHM Ha

0a30BOM ypOBHE OpPHEHTHUPOBAaHBI Ha O0OeCleYeHHe MPEUMYIIIECTBEHHO 001eo0pa3oBaTebHON |
OOMIEKYJIBTYPHOU MOJArOTOBKH 00y4atonuxcsi. OHM BKITIOYAIOT: crieluUUecKe Ui yIeOHOTO IpeaMeTa
«XuMHS» HaydHbIe 3HaHUS, YMEHUS U CIOCOOBI JCWCTBHN 10 OCBOCHHUIO, HWHTEPIpPETAUU U
npeoOpa30BaHUI0 3HAHUH, BUJIBI ACATEIBHOCTH 110 TOJYYCHUIO HOBOTO 3HAHMS M IPUMEHECHUIO 3HAHUN B
Pa3TUYHBIX YUCOHBIX M PEAIbHBIX )KM3HECHHBIX CUTYAIIUSX, CBI3aHHBIX C XUMUCH.

B mporpamMme 1o XuMHUH MPEAMETHBIC PE3YJIbTAThl IMPEACTABIICHBI 110 I'OJAMHU3YUCHUA KaK Ha

0a30BOM, TaK ¥ Ha yeny6énHom YPOBHSIX (BBILACICHO KYPCUBOM).

B 10 kaacce NpeaAMETHBIC PE3yJbTaThl 0OCBOCHUSN KypcCa «Opl"aHI/I‘le(!KaﬂXI/IMI/Iﬂ» oTpaxkarT.

1)

2)

3)

4)

5)

6)

7)

8)

cghopmuposanHocms npedcmagienuti: 0 XAMUYECKONH COCTaBIISIONICH eCTECTBEHHOHAYYHONW KapTUHBI
MHUpa, PO XMMHUHU B TO3HAHUU SIBICHUIN NPUPOIbL, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHATHHOUW IPAaMOTHOCTH, HEOOXOIUMOU I PEIICHUS MPAKTUYECKUX 3a7ad |
HKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 3/10POBbIO U IPUPOIHOMN CPEIE;

énaoenHue CHUCTEMON XUMHMUYECKUX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIOJArarOUIMe IOHATHUS
(XMMHUYECKUII  3JIEMEHT, aToM, OJJEKTpOHHAas o000JI0YKa aroma, MOJIEKYJa, BaJEHTHOCTb,
NEKTPOOTPHULIATEILHOCTh, XMMHUYECKash  CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIlléHHast), MOJIb, MOJISIpHasi Macca, MOJISIPHBIA O00BEM, YIIIEpOIHBIA CKesleT, (QyHKIHMOHAIbHAsS
rpymnna, pagukai, U30MepUsi, 30MepPbl, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA-
U a30TCOJIEpIKAIMEe COCAUHEHHs, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHs cTpoeHus: opranndeckux Bemects A. M. bytneposa, 3akoH
COXPAHEHMs MacCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH; MUPOBO33PEHUECKHE
3HAHUA, JIeKALIME B OCHOBE IOHHMMAHUS TNPUYMHHOCTH M CUCTEMHOCTHM XUMHUYECKUX SIBJICHHI,
(aKTOJIOrMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHMH U O€30IaCHOM HCIOJIb30BAHUU
BAXHEHIINX OPraHNYECKUX BEIECTB B ObITY U MPAKTUYECKON JESTENIbHOCTH YEIOBEKA;

chopmupoBanHoCmMyb YMeHUll 6blA61AMmb XapaKTEpHble NPU3HAKK TMOHATHH, YCTaHABIMBATh HX
B3aWMOCBS3b, UCNOAb3064Mb COOTBETCTBYIOIIME IIOHATUS IPU OINMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUN;

cpopmupoganHocmes  yMeHUll  UCNON1b306amb  XUMHUYECKYI0 CHMBOJIMKY JJISi  COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaléHHON) (OpMYyNl OpraHMYeCKUX BEIIECTB U
YPAaBHEHUN XUMHYECKHX DPEAKLUH; u320maeiuéams MOJEIN MOJEKYJ OpPraHMYEeCKHX BELIECTB AJIS
WJUTFOCTPALIMM MX XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

cpopmuposanHoCmes yMenuti yCmanasiueams MPUHAAIC)KHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBy M CTPOCHMIO K OINpEAeiIEHHOMY KJAcCy/Tpylie COeAMHEHUH (yriieBOIOpOJIbI,
KHCIIOPOJI- M a30TCOJEpIKAIllMe COEIMHEHUS, BBICOKOMOJIEKYJSPHBIE COEAUHEHMS); 0asamb UM
Ha3zBaHus mo cucremarnyeckoil Homenkinarype (IUPAC), a Taxke NPUBOJUTH TPHUBHAJIBHbIE
Ha3BaHMsI OTAEIbHBIX OPraHWYECKUX BELIECTB (STHJIEH, NPONMWIEH, AalleTUJIEH, STHJICHIJIUKOJb,
rnuieput, ¢eHon, QopManbaerui, aneTaigbAeru], MypaBbUHas KHCIOTA, YKCyCHas KHUCIOTA,
OJIEMHOBAsI KUCJIOTa, CTEapUHOBasi KHCIIOTa, III0K03a, PpyKTO3a, Kpaxmall, [eJUT0103a, TIUIIH);

chopmuposanHocms ymenus onpeoeisms BUIbl XUMHUECKON CBSI3U B OPraHUYECKUX COCTUHEHHSIX
(oaMHApHBIE U KPATHBIC); KOBWICHMHAS U UOHHAS C6513b, O- U P-CE53U, B000POOHAS CE53b);
chopmMuUpoBaHHOCMb YMeHUsE NOOMBEPHCOAMb HA KOHKPEMHbIX NpUMEpax Xapakmep 3a8Uucumocmu
PeaKyuoHHOU CNOCOOHOCU OP2AHUYECKUX COeOUHEHUL OM KPAMHOCMU U MUNA KOBAEeHMHOU C8A3U
(0- u T-CB531), B3AUMHO20 GIUAHUSL AMOMO8 U 2PYNI AMOMO8 8 MOJIEKY1aX,

chopmMuposanHocms yMeHuss npumeHsams TOJOKEHUS TEOPUU CTPOCHUSI OPTAaHMYECKUX BEIIECTB A.
M. bytnepoBa mis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH
COXPAaHEHUS MACChI BEIIECTB;

chopmuposanHocms  yMeHull Xapakmepu3oeams COCTaB, CTPOCHUE, (PU3MYECKUE U XUMHYECKHUE
CBOMCTBA TUIMUYHBIX MPEACTABUTECH Pa3NUYHBIX KJIACCOB OPTaHUYECKUX BEUIECTB (METaH, JTaH,
STHUJIEH, MPOIWJIeH, alleTujieH, OyTaaueH-

1,3, meTmnOyraanen-1,3, 6€H307, METaHOJ, 3TAaHOJ, STUJICHIJINKOIb, TIUICPHUH,

deHon, aneranbAerua, MypaBbUHAs U YKCYCHas KHUCIOTHI, TJIOKO3a, Kpaxmal, LeJUI003a,
AMUHOYKCYCHAsl KHUCIIOTA);, WIIOCMPUPO8ams TEHETHYECKYIO0 CBSI3b MEXAY HUMHU YpaBHEHUSIMU



9)

COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C HCIIOIB30BAHHEM CTPYKTYPHBIX (hOpMyIT;
chopMupoBaHHOCMb YMEHUU Xapakmepu3oeams CcOCmas, cmpoenue, @usudeckue u XUMuyecKue
CBOUICMBA MUNUYHBIX Npeocmasumenei pasiutdHblX KIACCO8 OP2AHUYECKUX 6euecms: alKAHO8,
YUKTIOATIKAHO8, — QIIKEHO8,  AJIKAOUEHO8, AIKUHOS8, aPOMAMUYECKUX Vene8o0opooos,  CRUpPMOS,
anvoezudos, KemoHo8, KapOOHOBbIX — KUCIOM, NHPOCMbIX U  CIONCHLIX  IPUpos,  AHcupos,
HUMPOCOCOUHEHULL U AMUHO8, AMUHOKUCIOM, 0enKos8, yeneeo0o8 (MOHO-, Ou- U NOIUCAXAPUOOB);
UNTIOCIPUPOBAMb 2eHEMUYECKYIO C8:3b MeNHCOY HUMU YPAGHEHUAMU COOMBENCMBYIOUWUX XUMULECKUX
Peakyutl ¢ UCNONb308AHUEM CIMPYKMYPHBIX (POpMYIL;

cOpMUpPOBAHHOCMb  YMEHUS XApaKmepu306ams WCTOUYHUKU YIIIEBOAOPOAHOTO CHIPhS (HE(TBH,
MPUPOIHBIN Ta3, yroiib), CHOCOOBI WX TEpepaboTKU M TPAKTHUYECKOE MPUMEHEHUE NPOAYKTOB
nepepaboTKH;

10) cgpopmuposannocms ymenuii npo6ooums BeIMUCIEHUS MO XMMHUYECKAM ypaBHEHUAM (MAcChl, 00bEMa,

KOJIMYCCTBA HMCXOAHOr'o BC€HICCTBA MM IIPOAYKTa PEAKIHMMU 110 HU3BCCTHBIM MaAcCCe, O6’béMy,
KOJMYCCTBY OJHOI'0O N3 UCXOAHBIX BCIICCTB UJIN IMTPOAYKTOB peaKL[I/II/I);

11) cpopmuposannocms ymenuii 61adems cUCTEMOl 3HAHUH 06 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS,

WCIOJIb3YEMBIX B XHMHH TPU M3YyUCHHUH BEIICCTB U XMMHYCCKHX SIBJICHUH (HAOIIO/ICHUE, U3MEPCHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), UCNOIb306AMb CUCTEMHbIE XUMHUYECKHE 3HAHHS [JIS MPUHATHS
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHUEM;
chopmMupo8aHHOCmMb 81AOEHUSL CUCMEMOU 3HAHULL O eCMeCm8eHHOHAYUHbIX Memooax NO3HAHUL —
Hab0OeHUulY, U3MepeHuu, MoOelupo8aHul, KCnepumernme (PearbHOM U MbICIEHHOM) U YMeHus
NPUMEHAMb IMU SHAHUS,

chopmMuUpo8aHHOCMb YMEHUS NPUMEHAMb OCHOBHbIE ONEPAYUU MbLCIUMENbHOU 0esimelbHOCMU —
aHanu3 u cummes, cpaeneHue, 0booOuieHue, CUCMEMaAMU3ayulo, 8bla6leHUue NPUYUHHO-CLeOCMBEHHbIX
ceazell — OJis1 U3YUeHUs CEOLICTNG 8eUeCms UXUMUYECKUX PeaKyUll;

12) cgpopmuposannocmv  ymenuii  cobmiodams npasuna TONb30BAaHMS XMMHYECKOH MOCYHOH 1

J'Ia60paTOpHBIM O60py,I[OBaHI/ICM, a TaKXC IIpaBUJIa O6paH_[eHI/IH C B€II€CCTBaAMU B COOTBCTCTBHHU C
HHCTPYKIUSAMHU 110 BBIIIOJITHCHUTIO na60paTopme XUMHUYCCKUX OIIBITOB,

13) cpopmuposannocme ymenuii nianuposams U 6bINONHAMG XUMUYECKUN SKCTIEPUMEHT (TIPEBpaIeHHS

OpPraHUYECKHUX BEIIECTB MPH HArPEBaHWH, IIOJydeHHE OTHUJICHA M HW3y4eHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEAKI[MM OPTaHUYECKUX BEIIECTB, JCHATYpallus OCITKOB NMPH HArpeBaHWU, IBETHHIC
peaknuu OEJIKOB) B COOTBETCTBHUU C TMpaBUJIaMU TEXHUKH O€30MaCHOCTH MpU OOpalleHUuu ¢
BEIIECTBAMH W J1a0OpaTOpHBIM O0OpYIOBAaHUEM, npedCmasiams Pe3ylnbTaThl XHUMHUYECKOTO
AKCIIEPUMEHTa B (hOpME 3alTUCH YPABHEHUH COOTBETCTBYIOIIUX PEAKIUN U (hopmynuposams BBIBOJIbI
Ha OCHOBE ITUXPE3YJIbTaTOB;

ChOpMUPOBAHHOCMb — YMEHULL:  CAMOCMOAMENIbHO — NIAHUPO8AMb U NPOBOOUMb  XUMUYECKUIL
9KCnepumMeHm (noayuenue u usyyeHue CE0UCME OPaAHUYECKUX 8elyecms, KaueCmeeHHble DeaKyuu
VeneBo00p0008 PA3IUYHBIX KIACCO8 U KUCIOPOOCOOEPHCAWUX OPCAHUYECKUX GeUeCcms, peuleHue
IKCNEPUMEHMATIbHBIX 3a0a4 NO PACNO3ZHABAHUIO OP2AHUYECKUX 8eujecms) ¢ coOnooeHuemM npasui
bezonacrhoco obpaweHus ¢ geujecmeamu U 1a00pamopHviM 000py008aHUeM, HOPMYIUPOBAMb Yeilb
uccne008anusl, nNpedCmasisims 8 pa3iudHou gopme

pe3yibmamyl IKCNepUMenma, aHaIu3upo8amsy U OYeHUBamMs Ux 00CMOBEPHOCb,

14) cpopmuposannocme ymenuii Kpumuuecku aHaru3UpoO6ams XUMHYECKYI0 HHQOPMAIIHIO, TIONy4aeMyo

u3 pa3HbIX ucrouHukoB (CMU, UnTepuer u ap.);

chopMUpPOBAHHOCb YMEHUIL: OCYUWeCcmaIsimb YeleHanpasienHblll NOUCK XUMUYecKoUu uHgopmayuu 8
PA3IUYHbIX UCMOYHUKAX (Hayunaa u yyeOHo-Hayunas aumepamypa, CMHU, Hnmepnem u Op.),
KpUmu4ecky aHaiusupo8ams XUMU4eckyio ungopmayuio, nepepadbamuiéams €€ u UCnoib308ams 8
coomeemcmaul ¢ NOCMAageHHoll y4ebHoll 3adayel

15) cpopmuposannocms yMeHuti  cobnodamy npasuia 9KOJIOTHYECKH

11e7IECO00Pa3HOTO TOBEJACHUS B OBITY W TPYIOBOH MACATENHHOCTH B IICNIAX COXPAHEHHS] CBOETO
37I0pOBbSl M OKPYXKAIOLIEW NPUPOJHOU CpPENbl; 0CO3HABaAMb ONMACHOCTh BO3JCHCTBUS HA KHUBBIE
OpraHu3Mbl ONPEICTEHHBIX OPTraHUYECKUXBEIIECTB, IMOHUMAasi CMbICT ImoKa3aTelrst K
(npenenbHON  1OMYCTUMOMKOHIIEHTPALINH), NOSICHAMb Ha
nmpuMepax  CHocOObl yYMEHBINCHUS W IMPEIOTBPAIICHUS WX BPEIHOTO BO3IEHCTBHS
Ha OpraHu3M YEJIOBEKA; AHANUZUPOBAMb UYeNecO00pA3HOCb NPUMEHEHUs Op2aHUYEeCKUX



eeuiecne 6npomMblileHHOCmMU U 6 6b1my C MOYKU 3PEHUSL COOMHOULEHUS PUCK-NOJIb3A

16)ans obyyarommxcs ¢ OrpaHHYEHHBIME BO3MOKHOCTSMH 370POBbSA: YMEHHME MPUMEHSATh 3HAHHSA 00

OCHOBHBIX JOCTYITHBIX MCTOJaX IMMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

17) JJIs1 CIICIIBIX U CJ'Ia6OBI/II[$IH_II/IX 06yqalonmxc>1: YMCHHE HCIIOJIL30BaTh penbe(bHo TOUYCUYHYIO CUCTCMY

o6o3Hauenuii JI. bpaitns 11 3anucu XuMudeckux Gopmy.

B 11 kuaacce mpeaMeTHble pe3y/bTaThbl OCBOeHHsI Kypca «OOmasi u HeopraHu4veckasi XUMMHsD)
0TPakKAIOT:

1)

2)

3)

4)

5)

6)

cghopmuposanHocms npedcmasienuil. 0 XUMUIECKON COCTaBIIAIONICHECTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJIU XHMHUU B TO3HAHUM SBJICHHUNA MPHUPOABI, B (OPMHUPOBAHWH MBIIUICHUS U KYJIbTYPHI
JIMYHOCTH, €€

(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOMUMOM ISl PEIICHUS MPAKTHISCKUX

3a/1a4 ¥ YKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM CpEIE;

6ladenue CHUCTEMOW XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE TOHSTHS
(XMMHYECKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, O- 3JEKTpOHHBbIC OpOWTAIM ATOMOB, MOH, MOJICKYJa,
MOJIb, MOJISIPHBI 00BEM, BAJIGHTHOCTD, 3JIEKTPOOTPUIIATEIILHOCTh, CTEIICHh OKHCIICHHS, XUMHUYECKast
CBA3b (KOBAWJICHTHAsl, MOHHAs, METaUIMYecKasi, BOJOPOAHAs), KPUCTAUIMYECKAs] PEIIETKA, THUIIBI
XUMHYECKUX DPEaKIMi, pacTBOp, JICKTPOJMUTHI, HEIJEKTPOJIUTHI, FIEKTPOIUTHYECKAS AUCCOILUALIMS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHYECKON PEAKIMU, XUMUYECKOE PAaBHOBECUE; TEOPUH U
3aKOHBI (TCOPHUS DJICKTPOIMTHYECCKON aucconuainuu, nepuoaudeckuii 3akon J[. M. MeHnneneena,
3aKOH COXPAaHEHMsI MACChl BEIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS] YHEPTUU MPU XUMHUUYECKUX
peakusix), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUH SI3bIK XUMUH, MUPOBO33PEHUYECCKUE 3HAHUS, JIC)KAIIUC B
OCHOBE MOHUMAaHUS TPUIMHHOCTA UCUCTEMHOCTH XUMUYECKHUX SBJICHUM, (PAKTOIOTrMYECKUE CBEICHUS
O CBOICTBax, COCTaBe, MOJYYCHHUU U OE30MACHOM HCIOIb30BAHUH BAKHEUIIUX HEOPTraHUYECKHX
BEILIECTB B OBITY M MPAKTHYECKOM JIEATETLHOCTH YEIOBEKA;

coépemMeHHble NpedCmasienus O CMpPOeHUlU Geuecmea HA AMOMHOM, UOHHO- MONEKVIAPHOM U
HAOMONEKVIAPHOM — YPOBHAX,  NPEOCMABIeHUs O  MeXAHUIMAax  XUMUYeCKUX  peaxyull,
MepMOOUHAMUYECKUX U KUHEMUYeCKUX 3aKOHOMEPHOCMAX UX NPOMeKAHUs, O XUMUYECKOM
PpasHosecuu, pacmeopax u OUCNEPCHLIX CUCmeMax, @hakmonocuyeckue c8edeHus O CBOUCMBAX,
cocmase, noay4eHuu ub6e30nacHoOM UCNOIb308AHUU BANCHEUUUX HEOPSAHUYECKUX euecms 68 Obimy u
NPAKmudecKou 0essmenbHOCmU Yel08eKd, 00WUX HAYUHBIX NPUHYUNAX XUMUYLECKO20 NPOU3BOOCMEA,;

cpopmuposannocmes yMeHul BblAGNAMb XapaKTepHble TPU3HAKU TOHSATHH,
ycmanaeéaueams WX B3aUMOCBA3b, UCNOAb306amb COOTBETCTBYIOIME IIOHATHSA IIPU OIUCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLCHUN;

cpopmMupo8anHoCcmes yMeHull UCNO16b3086amb XUMHUYECKYI0 CHUMBOJMKY JUIS COCTaBJIE€HUS (HOpMyI
BCIIECTB W YypaBHEHWH XHMHUYECKUX peakiuii; cucremarndeckyro Homenkinatypy (IUPAC) u
TpPUBHMAJbHBIE HA3BAHUS OTAEIBHBIX HEOPraHWYECKUX BEIIEeCTB (YrapHbIil ras, yrJEeKHCIbIH Tas,
aMMHaK, raiéHasi U3BeCTh, HeraléHasi U3BeCTh, IUThEBas COJla, MUPUT U JIp.);

cpopmuposannocms  ymenuil onpeoeisims BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX
AJIEMEHTOB B COEAMHEHMSIX Pa3IMYHOIO COCTaBa; BUJ XUMHYECKOW CBSI3HM (KOBaJIEHTHAs, MOHHAs,
METaJIJINYECKasi, BOJOPOAHAs) B COCIMHEHUAX; TUI KPUCTAIJIMYECKONW pEMIETKHM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJIsIpHAs, MOHHAs, METa/NInYecKas); XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUXCOEANHEHUN;

coOpMUpPOBaHHOCMb YMEHUS OOBACHAMbL 3A6UCUMOCHb CEOUCME Geujecms Om 6Uda XUMUYUECKOTU
CA3U U MUna KpUCMailuvyecKkol peuwémkuy, OOMeHHbl U OOHOPHO-AKYENMOPHbI MeXaHUu3Mbl
006pazo6aHusl KOBANEHMHOU CEA3U;

chopmMupo8anHoCmMyb YMeHUl YCmMaHaenueams TPUHAUIEKHOCTh HEOPraHMYECKHUX BEIIECTB MO MX
COCTaBy K OIpeneia€HHOMY KJacCy/Tpylmne COeIuHEHW (MpOoCThie BelecTBA — METaulbl U
HEMETaJLIbl, OKCH/IBI, OCHOBAHUS, KHUCIIOTHI, aM(pOTEPHbIE THIPOKCHIBI, COJTH);

cpopmupoganHocmes yMeHuU: KIACCUPUYUpo8amnv: HeopeaHuyeckue eeujecmsa no ux cocmaey;
Xumuyeckue peaxyuu no paziudHblM NPUSHAKAM (YUCTY U COCMA8Y peasupylowux eeujecms,
menioeomy 3¢gexmy peakyuu, UIMEHEHUI0 CmeneHel OKUCIeHUS INeMEHMOo8, 0OpamumMocmu,
yuacmuio Kamawusamopa u m.n.); CamMoCmosmMeNIbHO 6blOUpams OCHOBAHUS U Kpumepuu O
KAACCUDUKAYUUUZYHAEMBIX BeUJeCNE U XUMULECKUX PeaKyUll,



7) copmuposannocms ymenuii packpvieams CMbICI Hepuoauyeckoro 3axkona J|. Y. Menneneesa u
J€MOHCTPHUPOBATh €T0 CUCTEMATHU3UPYIOUTYI0, 00BICHUTEIbHYIO HIIPOTHOCTUYECKYIO (PYHKIIHH;

8) chopMuUpoBaHHOCMb YMEHUll Xapakmepuzo8ams JJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX

anemeHToB 1—4 nepuonos Ilepuonuueckoi cuctembl xumuueckux snemeHToB Jl. M. Menneneesa,
UCIOJB3Yys TOHATHS «S-, P-, O-3JEKTpOHHBIE OPOMTAINY», «IHEPIETUYECKHE YPOBHUY», 0OBACHANMb
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKUX 3JEMEHTOB U MX COCIWHEHUHM MO NEepHojiaM U
rpynnam [lepuoauueckoit cuctembl xumuieckux 3aeMenToB . 1. Menpeneena;
«OCHOBHOE U B030YICOEHHOE IHepeemuyecKue COCMOAHUSL AMoMay, OOBIACHAMb 3AKOHOMEPHOCU
UBMEHEHUsL CBOUCMSB XUMUYECKUX OJIAeMEeHMO8 U UX COeOUHeHUll Nno nepuooam u 2epynnam
Ilepuoouuecxoti cucmemvr /| U Menoeneesa, 8aneHmuvle 803MONCHOCIIU AMOMO8 INAEMEHMO8 HA
OCHOB8e CMPOEHUS UX DNIeKMPOHHBIX 000N0YEK

9) copmuposannocme  ymenuii  xapaxmepuzoéamo (onuceiéamp) OOLIME XMMHYECKHE CBOKWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB; nOOmMeepicOams CYIIECTBOBAHHUE TE€HETHYECKON
CBA3M MEXJY HEOPraHMYECKUMM BEIIECTBAMU C [OMOIIBI0 YPAaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUN;
copMUPOBAHHOCMb  YMEHUsL  PACKPbIBAMb  CYWHOCMb:  OKUCIUMENbHO-  80CCMAHOBUMENbHBIX
peaxkyuii nocpeocmeom COCMAGIeHUs JIeKMPOHHO20 0AaNaHca Smux peaxyuil;, peakyutl UOHHO 20
oOMena nymém cocmaeneHus ux NOJAHbIX U COKPAUJEHHLIX UOHHBLIX YDAGHEHUU, peakyull 2uopousa,
peaxkyuil KOMIIeKcoobpazosanus (Ha npumepe SUOPOKCOKOMNIEKCO8 YUHKA U ATIOMUHULL);

10) cpopmuposannocme ymenus xnaccuguyupoéams XUMUYECKUE PEAKIUU MO PA3IAYHBIM HPU3HAKAM
(4Mcity M COCTaBy pearupyroniux BEIIECTB, TEIUIOBOMY 3G (HEKTy peakiuu, W3MEHEHHUIO CTETCHen
OKHCJICHUS AJIEMEHTOB, 0OpPAaTUMOCTH PEAKINH, YUaCTUIO KaTaanu3aTopa);

11) cpopmuposannocmv ymenuii cocmasname ypaBHEHHS PEAKIHH Pa3IMUHBIX
TUIIOB; TIOJIHBIE U COKpPAIEHHBIC YpaBHEHHUs PEaklMii MOHHOTO OOMEHa, YYUTHIBas YCIIOBUS, MpPU
KOTOPBIX 3TH PEAKIMH UIYT 10 KOHIIA;

12) cpopmuposannocms  ymenuii  npoeodums peakuuu, TOATBEPIKIAIONINE KAdeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB; pACNO3HABAMb OMBITHBIM IyTEM HOHBI, TPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOPAaX HEOPTaHUYECKUXBEIIECTB;

13) cpopmuposannocme ymenuii packpviéams CyUHOCTh OKHCIHMTENBHO- BOCCTAHOBUTENBHBIX PEaKIHil
MOCPEJICTBOM COCTABIICHUS 2JIEKTPOHHOIO OajlaHCa ITHX peaKLuil;

14) chopmuposannocmo ymenuii 06vsCHAMbS 3aBUCUMOCTH CKOPOCTH XUMUYECKOHPEaKIUH  OT
pa3INyYHbIX (PAKTOPOB;  XapakTep CMEIIECHUs XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3neicteus (mpunnun Jle llarense); cpopmuposannocmo YMeHUsl 00bACHAMD
3aKOHOMEPHOCmU NPOMEKAHUsL XUMUYECKUX peakyutl ¢ YY4emom Uux OHepeemuiecKux
Xapakxmepucmux, Xapakmep U3MeHeHUs: CKOpOCMuU XUMUYECKOU peakyuu 6  3a6UCUMOCTU
om PA3TUYHBIX
¢axmopos, a makdce Xxapakmep — CMewjeHus:  XUMUYECKO20  pAaBHO8ecus  Noo
gnusHUEeM 8HewHux 8osoelicmsuti (npunyun Jle [llamenve),

15) cpopmuposannocme  ymenuii  xapaxmepuszosams XMMHUHYECKME TPOIECCH, JIEKAIIME B OCHOBE
MPOMBIIIJICHHOTO  MOJXYYeHHs] CEepHOW KHUCJIOThI, aMMHaka, a Takke CHOpMHPOBAaHHOCTH
MpEeACTaBICHU 00 OOmMMX HAyYHBIX TMPUHIMIIAX W DKOJOTHYECKUX MPOOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;
copmMupo8aHHoOCmMyb  YMeHUs XapaKmepuzosamv XuMuuecKue peakyuu, Jexcaujue 6 OCHO8e
NPOMBIULEHHO20 NOJYYEHUs CEePHOU KUCIOMbl, aMMUuaKd, ooujue HayuHuvie NPUHYUNbL XUMUYECKUX
npoU3800CmM8; YenecooOpasHOCmMb NPUMEHEHUs. HeOP2AHUYECKUX 8euecms 68 NPOMbIUIEHHOCTU U 8
ObIMY ¢ MOUKU 3PeHUs COOMHOWEHUS PUCK-NOIb3A,

16) cpopmuposannocms ymenuii nposoOdums BHMUCIEHUS C MCTIONb30BAHUEM TIOHATHS «MAcCOBasi 0JIs
BELIECTBA B PacTBOPE», 0OBEMHBIX OTHOILLIEHUI ra3oB MPU XUMHUYECKHUX PEAKIUSAX, MAcChl BEIIECTBA
Wi 00bEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B peaKLUU
BEIIECTB, TEIUIOBOro 3(d¢dekra peakuun Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEILECTB,
MIPEBpALICHUS U COXPAaHEHUsI SHEPTUU;
chopmupo8aHHoCmb YMeHUsL NPOBOOUMb PACYEMBL. C UCNOIb30BAHUEM NOHAMUL
«maccosasn 00Jisl ewjecmsa 6 pacmeopey U «MONAPHAA KOHYECHMPAYUSLY, MACCbl 8euiecmsea uiu



00véMa 2a3a no U36eCMHOMY KOIUYECMBY Beuecmsd, Macce Ui 00bEmy 00H020 U3 YYACMBYIOuUX 8
peakyuu ewjecms, meniogoco d@gexma peaxkyuu, 3HaveHus 6000POOHO20 NOKA3ZAMENS. pACMBOPO8
KUCTIOM U weodeli ¢ U36eCMHOl CIMenenblo Ouccoyuayuu, maccol (06véma, Koauvecmea eeujecmaa)
npooyKma peakyuu, eciu 0OOHO U3 UCXOOHLIX Beuecms OAHO 8 6UOe PACmBOpd C ONPeOeleéHHOU
MAccoBoll Qoniell pacmeopPEHHO20 Belecmaa Uil OaHo 6 Uuzbvimke (umeem npumecu), 00aU 8blX00d
npooyKkma peakyuu,; 00bEMHbIX OMHOWEHUL 2A308;

17) cpopmuposannocmv  ymenuii  cobniodamv npasuna TONb30BAaHHS XMMHYECKOH MHOCYyIOH H
nabopaTOpHBIM O0OPYZOBAaHUEM, a TAaK)KE MpaBHUJa OOpAIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMHUECKUX OIBITOB;

18) cipopmuposannocme ymenuii nnanuposamv u €binonHAMb XUMUYECKUH SKCHEPUMEHT (Pa3loikKeHHe

MEPOKCHJIa BOJIOPOAA B NMPUCYTCTBUM KaTajau3aTopa, ONpeCliCHUE CPebl PacCTBOPOB BEIECTB C
MTOMOIIIBI0 YHUBEPCATHHOTO MHAUKATOPA, BIUSHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHYECKON
peaKIuy, peakiMk HOHHOrO OOMEHA, KaueCTBEHHBIC PEaKIMU Ha Cyib(aT-, KapOOHAT- U XJIOPHUJ-
AHWOHBI, HA KAaTHOH aMMOHHS, PEIICHHWE SKCIEPUMEHTANBHBIX 3aJad Mo TemMaMm «MeTauiby u
«Hemeraibl») B COOTBETCTBUH C TPAaBHJIAMHU TEXHUKH 0€30IIaCHOCTH MpU 00paIlleHUuH C BEIIeCTBAMU
1 1a00paTOPHBIM 000PYIOBAHUEM, npedCmasisims Pe3yabTaThl XAMUYIECKOTO 3KCTIEpUMEHTa B (hopme
3allUCH ypPaBHEHUU COOTBETCTBYIOIIUX pEAKUUH W ¢opmyauposams BBIBOJBl Ha OCHOBE JTHX
PE3yIIbTaTOB,;
CchopMUpOBaAHHOCMb ~ YMEHULL:  CaMOCMOSAMENbHO — NIAHUPO8AMb U NPOBOOUMb  XUMUUECKULL
9KCnepumenm (npogeoenue peaxkyuil UOHHO20 0OMeHA;, NOOMEEPHCOeHUe KAUeCmE8EeHHO20 COCmasd
HeOp2aHUYecKuUx eewecms, onpeoeieHue cpeobl PACmEopo8 8euwecms ¢ NOMOWbI0 UHOUKAMOPOS,
U3yyeHue GIUSHUSL PA3TUYHLIX  (DPAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANbHBIX 3a0ay no memam «Memannvly u «Hememannvly) ¢ cobnodenuem npasui
bezonachoco obpawenus ¢ gewecmeam u 1ab6opamopHuiM 000py008aHuem, GopmyIuposams yeib
UCCe008aHUsL, NPeOCMABIAMb 8PA3IUYHOU (hopMe pe3yibmamvl IKCHEPUMEHMA, AHATUUPOBAMb
U OYeHUBAMb UX OOCMOBEPHOCHb,

19) cpopmuposannocme ymenuii Kpumuuecku aHaruzUpo6ams XUMHUECKYI0 HHOOPMALHIO, TIOTY4aeMyO
u3 pasHbix uctTouHnkoB (CMU, UuTepHeT u 1p.);

20) cpopmuposannocms ymenuii cobniodams npasuna YKOJIOTHUECKH IENECO0OPA3HOTO TOBEICHUS B
OBITY U TPYJOBOM JEATEIBHOCTH B IIENSAX COXPAHEHMs CBOETO 3/10pOBbS U OKPYXKaoLIeH MpUpOTHOM
Cpempl; OCO3HaBaTh OIACHOCTh BO3JEHCTBHS Ha JKHMBBIE OPraHWU3MBI OINPENEIEHHBIX BEIIECTB,
noHuMasi cMbicn mokazatens [IJIK (mpenenbHON mOMycTUMOM KOHIEHTpALUHU), NMOACHAMbL Ha
npuMepax crnocoObl yYMEHBIIEHUS W TPEeNOTBpAIIEHHS WX BPEIHOTO BO3JEHCTBHS Ha OPTaHU3M
YeJI0BEKa;
chopmuposanHocms  yMeHuu:  coOn00amsy  Npasuid  NOAb3068AHUS  XUMUYECKOU Nnocyoou u
1abopamopHuiM 000pYy008aHUeM, 00pAUeHUs C Geuecm8amu 8 COOMBENCMEUU ¢ UHCIMPYKYUAMU NO
8bINOIHEHUIO AOOPAMOPHLIX XUMUYECKUX ONbIMOG, IKOJO2UYECKU UenecooOpasHo20 NoeeoeHus 8
ObLImMy U MpY0oBoll OesmelbHOCMU 8 YelAX COXPAHEHUs C80e20 300P08bsl, OKpYicaloueli NPUpooHol
cpeobl U OOCMUIICEHUS €€ YCMOUUUBO20 PA38UMUSL, OCO3HABAMb ONACHOCHb MOKCUYECK020 0eticmeus
Ha JHCUBblE OP2AHUIMbL ONPEOENEHHBIX HEOP2AHUUECKUX GeUjeCms, NOHUMASL  CMbIC  NOKA3Ameis
IJIK (npedenvhoii Oonycmumou
KOHYenmpayuu); cpopmuposannocme VMEHUIL: ocyujecmeniamo
yeneHanpasienHvlll NOUCK XUMUYECKOU UHGopmMayuu 8 pasiuyHulX UCIMOYHUKAX (HayuHas U y4eOHOo-
Hayunas aumepamypa, CMU, Humepnem u Op ), Kpumuuecku aHATUUPOBAMb XUMUYECKVIO
ungopmayuro, nepepabamvléams e€ U UCHONb308AMb 8 COOMBEMCMEUU C NOCMABIEHHOU YUeOHOU
3a0aueti

21) nnst 06yyaronMXcs ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3/0POBbs: YMEHHE MPUMEHSTh 3HAHHSA 00
OCHOBHBIX JIOCTYITHBIX METOIaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBICHUH;

22) nnst crembIX M claboBUAAIIMX OOYJAIOMIMXCA: YMEHHE HCIOJIb30BaTh Pelbe(yHO TOUEUHYIO CHCTEMY
o0o3Hauenuii JI. bpaitns quist 3anucu XuMU4eckux Gopmyi.

Pesynbratel oOyueHHss Ha 0a30BOM YypOBHE OpPUEHTHPOBAHBI Ha OOMHIYI0 (DYHKIIMOHAIBHYIO
rPaMOTHOCTb, MOJIyY€HHUE KOMIIETEHTHOCTEH IS TTOBCETHEBHOM XKU3HU U 00IIero pa3BuTHs. Pe3ynbrarhl
o0y4yeHHs Ha yriIyOJEHHOM YPOBHE OPHEHTHUPOBAHBI Ha MOJIyYeHHE KOMIETEHTHOCTEH JUIsl OCIeayIomei
po)eCCHOHAIBHON JEATEIHPHOCTH KaK B paMKax JaHHOW MPEIMETHON 00acTH, TaK UB CMEXKHBIX C HEH



obiacrsx.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMU»
10 KJIACC « OPTAHUYECKAS XUMHUS» BA3OBBI YPOBEHb

TeopeTuyecKkue 0CHOBbI OPraHNYeCKOl XUMHUU

[Ipenmer opraHumyeckoil XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUECHHE B IOJIYYEHHM HOBBIX
BEILIECTB U MaTepuanoB. Teopus CTpoeHUs opraHuyeckux coeauHeHuii A. M. bytiepoBa, €€ OCHOBHbIE
nojoxenus. CTpyKTypHble (OpPMYNBI OpPraHMYECKHX BeIIeCTB. [ oMoyorusi, m3omepusi. XUMHUYECKas
CBSI3b B OPraHUYECKUX COCANHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o KiIaccu(UKAUM OpPraHWYECKHX BemlecTB. HoOMeEHKIaTypa OpraHMYecKHX
coeMHEHUI (cucTeMaTHdecKas) M TPUBUAIbHBIC Ha3BaHUS BaXKHEHIIMX NpEICTaBUTENICH KJIaccoB
OpraHMYECKUX BEIECTB.

DKCrepuMEHTAIbHBIE METO/bI U3y4YeHMsI BELIECTB U UX MPEBpalLICHHI: 03HAKOMJIEHHE ¢ oOpa3uamu
OpraHMYECKHUX BELIECTB M MaTepuajaMd Ha HX OCHOBE; MOJEIUPOBAHUE MOJIEKYJI OPraHUYEeCKUX
BEIIECTB, HAOIIOACHHE U OMNHCAHME JEMOHCTPAIIMOHHBIX OIBITOB IO TMPEBPAIICHUIO OPraHUYECKHX
BEIIIECTB MPU HArpeBaHUU (T1aBlieHUE, OOYyTIIMBaHUE U TOPCHHE).

Yriesoxopoanbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psa. MeTaH M 3TaH — NPOCTEUIINE MPECTaBUTEIN
aNKaHoOB: (U3MYECKHE U XUMHYECKHE CBOMCTBa (peakiUu 3aMEIIeHHUs W TOPEeHUs), HaXOXKIEHUE B
IpUPOJIE, IOJYyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHMH psAf. OTWIEH W NOpPONUJIEeH — MpocTeuiune
IPEJICTaBUTENIN  QJIKEHOB: (U3UYECKUE U XHUMHUYECKHME CBOMCTBA (peakuuu T'HAPUPOBAHUS,
raJIOreHUPOBAHUS, THAPATAIMH, OKUCICHUS U TTOJUMEPU3AIINH ), TIOTyYSHHE U TPUMEHEHHUE.

Ankanuensl. byramuen-1,3 u mermnOyraamen-1,3: cTpoeHue, BaKHEHIINE XWMHYECKHE CBOMCTBa
(peakuus nmonuMepu3aiun). [lonyuyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJNKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKHH psil. ALETHIEH — TPOCTEHIIHNA
IpEeJCTaBUTENIb AJKMHOB: COCTaB, CTpO€HHE, (U3NYECKHEe U XHMHYECKHEe CBOWCTBa (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATALlUU, TOPEHNUS ), TOTYYEHUE U IIPUMEHEHUE.

Apensl. benzoun: cocras, cTtpoeHue, Gpu3nyeckre U XMMUYECKHe CBOMCTBa (peaky raJoreHupoBaHus
U HUTPOBaHMs), MOJy4yeHHE U IpuMeHeHue. Tomyos: cocraB, cTpoeHHEe, (QUBNYECKHE M XUMHYECKHE
CBOWCTBA (pEaKlUU TaJOreHUPOBaHNs U HUTPOBAHUs) NOJYYECHHE M IpUMeHeHHe. TOKCUYHOCTh apeHOB.
['enernueckas cBA3b MEXKIY YIIIEBOJOPOIaMHU, IPUHAUIEKAIIUMHU K Pa3IMYHBIM KJlaccaM.

[TpupoaHble UCTOUHUKH YrieBoopooB. [Ipupoauslil ra3 u nomnytHele HepTsHbIE Ta3bl. HedTh 1 eé
npoucxoxjaenrne. Crocodbl nepepaboTKu HEPTH: NMEPETOHKA, KPEKUHT (TEPMHUUECKUN, KaTaTUTUYECKUH),
nuponu3. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBbIIH
YIOJb U MPOJIYKTHI €r0 EPepadOTKHU.

DKcrepUMeHTalIbHbIE METOJIbl U3yYeHHs BEIECTB U MX IMpeBpAIleHUil: 03HAKOMJIEHHE ¢ 00pa3liaMu
IJIACTMAcCC, Kay4yyKoB M pe3uHbl; Kosuekuuu «HepTs» u
«Yronp», MOAEIMPOBAHME MOJIEKY] YIJIEBOAOPOJOB M  TaJIOTEHONPOM3BOAHBIX; IPOBEACHUE
MPAaKTUYECKON pabOoThI: MOTYYeHHE ITHIIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnble 3agaun

Bolunicnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA HCXOJHOTO
BEIIECTBA WJIM NMPOJYKTA PEAKIMU MO0 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB UJIM MPOJYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeJMHEHUs

[IpenenbHblE OJHOATOMHBIE CIUPTHL. METaHON M 3TaHOJN: CTpPOeHHue, (husmueckue U XMMHUYECKHe
CBOWCTBa (peakuuu C AaKTHUBHBIMH METajUlaMH, TaJOr€HOBOAOPOAAMH, TOpPEHHE), TNPUMEHEHHE.
Bonoponbie cBs3u MexIy MoJIeKyJaMH ciupToB. JleficTBeMeTaHoIa U 3TAaHOJIa HAa OPTaHK3M YeJIOBEKa.

MHOroaToOMHBIE CIUPTHI. ODTWIEHTJUKONb M TIHUIEPUH: CTpOCHUE, (U3UYecKHe U XHUMHUYECKHe
CBOICTBa (B3aMMOJEHCTBHE CO WIENIOYHBIMH MeETaJlJlaMH, KayeCTBEHHAsl peakius Ha MHOTOATOMHbIE
cnupthl). JlelicTBue Ha opranu3M 4denoBeka.llpuMeHeHne runepruHa u 3TUIEHIIIUKOJIS.

@DeHoN: CTPOEHUE MOJIEKYNbI, (U3UYECKHe € XHMHYECKHE CBOHCTBA. TOKCHYHOCTH (heHona.
[Ipumenenue deHoma.

Anpnerunsl U KeToHbl. DopMmanbieruj, aneTaabAeTHI: CTPOCHHE, (u3nyecKkue MU XUMHUYECKHE




CBOWCTBA (peaKIMU OKUCICHHUS U BOCCTAHOBJICHHUS, KAUECTBEHHbIE PEaKIIHH), TOJIyYCHHE U IIPUMEHEHUE.

AlleTOH: cTpoeHue, HU3NYECKUEe U XUMUYECKUE CBOWCTBA (PEaKIIMU OKUCIIEHUS WBOCCTAHOBJICHHMS),
HOJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHas M YKCYCHasi KUCJIOTBI: CTPOCHHE,
¢u3nueckue U XMMUYECKHUE CBOMCTBA (CBOMCTBa, 0OLIMe IJIs Kiacca KUCIOT, peakius 3Tepu(uKanun),
nojsyueHue u mnpuMmeHeHue. CTeapuHOBass U OJIEMHOBas KHUCIOTHl KaK IPEICTABUTENM BBICHIMX
KapOOHOBBIX KUCIIOT. MblIa KaK COJIHM BBICIIUX KapOOHOBBIX KUCIIOT, HX MOIOIIEE ACHCTBHE.

Crnoxuble 3¢upbl Kak MNpPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['maponu3 crnoxxHbiX 3¢upoB. JKupsl.
I'maponus xupos. [IpuMeHeHnue )xupoB. bruonorudeckas poJb )KUPOB.

VYrneBoabl: cocTaB, KilacCHU(PHUKalus YIrIEeBOAOB (MOHO-, IW- W monucaxapupisl). [mokoza —
NPOCTEHIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (PU3NUYECKUe M XMMUYECKHE CBOWMCTBA
(B3aumogericteue ¢ ruapokcunom menu(ll), okucnenume amMmMmuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXXEHHE TIIIOKO3bI), HAXOXKJIEHHE B MPHUPOJE, MPUMEHEHUE, OMOJIOTHYECKass POJb.
®orocunrtes. PpykTo3a Kak U30Mep IITHOKO3bI.

Caxapo3a — IpeCTaBUTENb JIMCAXapUIOB, THJIPOJIN3, HAX0XK/IEHUE B NPUPOAE MIPUMEHEHHE.

Kpaxman u uemnono3a kak npupoHbie noaumepsl. CTpoeHHe Kpaxmala U HesuTioa03bl. Ousndeckue
¥ XUMHYECKHE CBOMCTBA KpaxMaia (TUAPOIIN3, KAUECTBEHHAs! PEaKIUsl C HOJIOM).

DKCrepUMEHTAIbHBIE METOMbI U3YYCHHs BEIIECTB U UX MPEBpAIICHHI: MPOBeAcHUE, HAOMOIEHUE U
ONKCaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAaYECTBEHHBIE PEAKIIMHA OJHOATOMHBIX
cnupToB (okucieHue aTanoia okcuaom meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOICHCTBUE TIIMLIEPHHA
¢ ruapokcuaom wmeau(Il)), ampaerugoB (OKHCIEHHE aMMHAYHBIM pPacTBOpoM okcuaa cepedpa(l) u
ruapokcuaoM menu(ll), B3aumonelicTBue Kpaxmaia ¢ UOJIOM);

IIPOBEJICHUE TPAKTUUECKON pabOThI: CBOMCTBA PAaCTBOPA YKCYCHOM KHCIIOTHI.
Pacuérnble 3agaun

Bbrunciienuss 1Mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIeCTBA WJIM NPOAYKTa pEaKUUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJTHBIX
BEIIECTB MJIHM MPOJYKTOB PEAKIIHH).

A30Tc011ep)lcaume OpraHu4eCKue COCAUHECHUSA
Amunbl. MeTUIIaMUH WM _aHWJIMH: COCTaB, CTPOCHHE, d)I/I3I/I‘leCKI/IC 1 XHMHUYECKHECBOMCTBA (FODGHI/IC,

B3aMMOJICCTBUE C BOJOW M KHCIOTAMH).

AMUHOKHUCIOTH Kak aM(pOTepHble OpraHu4eckre coeAnHeHns. Ou3nyeckue U XUMUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe TiMinnHa). bruonornueckoe3Hauenre aMuHOKUCIOT. [lenTuasl.

benku kak mpupoJHBIE BBICOKOMOJEKYISIpHbIE coeAuHEHUs. l[lepBuUuHas, BTOpUYHAs M TpEeTUYHAs
CTPYKTypa 0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, IEHATYpAlHs, KAYeCTBEHHBIC PEaKIIMKU Ha
OcNKH.

DKCMEepUMEHTAIBHBIE METOJIbI M3YYEHUsS BEIIECTB M WX MPEBPAICHUI: HAOJIOJACHHE M OIHMCAHHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpallusl OSIKOB MPU HATPEBAHUU, IIBETHBIE pEaKIIUU OEIKOB.
BbicokoMosieKkyJIsIpHBIE COeIMHEHUS

OCHOBHbIE TOHSITUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, MOJMMEP, CTPYKTYpHOE
3BE€HO, CTEMEHb MOJIMMEpHU3AIuu, CpedaHss MoJieKyasipHas macca. OCHOBHBIE METONBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEpU3alisl U MOJUKOHIEHCAIUS.

IlmacTMacchl  (IIOAMATHIIEH, IOJUNPONMICH, MOJUBUHWIXJIOPH, TOJHUCTHPOJ). HarypalbpHBIA W
CHHTETHYCCKME KaydyKu (OYTaJMCHOBBIN, XJIOPOINPEHOBLIA M HM30IPEHOBLIN). BoJoKHA: HATypalbHBIC
(XJIONOK, IIEPCTh, IIENK), MCKYCCTBEHHBIE (aIleTaTHOE BOJOKHO, BHCKO03a), CHHTETHMYECKUE (KaIpoH U
JIaBCaH).

DKCIepUMEHTAIbHBIE METOJbI M3YUYEHUS BEIIECTB M MX MPEBPAIICHHI: O3HAKOMJICHHE ¢ oOpasmamu
MPUPOJTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYYKOB.

MexnpeamMeTrHblie CBA3U

Peanuzamusi MeXnpeIMETHBIX CBsi3ed TMpU  M3Y4YEHUM oOpraHuyeckod xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSTHM, TaK W TOHATHH,
SIBJISIFOLLUXCSL CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IIHKJIA.

OO0mmue ecTeCTBeHHO-HAYYHbBIC TIOHSTHS: SBJICHHE, HAyYHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kaccu(UKaIus, IePUOJUIHOCTD, HAOII0IeHNEe, U3MEPEHHE, YKCTIEPUMEHT, MOJICIIUPOBAHNE.

®dusnka: MaTepusi, SHEPIusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUYECKUN YpOBEHb, BELIECTBO,




TeNo, 00hEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, PU3MUECKUEBEINYMNHBI U SAMHHIIB X U3MEPEHUSI.
buonorus: knerka, opranusm, 6uochepa, 0OMEH BEIIECTB B OpraHuzMe, (POTOCHHTE3, OMOJIOTHYECKU
AKTUBHEBIE BellecTBa (OEKU, yrIIeBObI, KHUPHI, HepMEHTHI).
['eorpadus: MuUHEpabl, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOMIAEMBIE, TOILIIMBO, PECYPCHI.
TexHoNOrHs: MUIIEBBIC TPOAYKTHI, OCHOBBI PAllMOHAIILHOTO MUTAHUS, MOIOIITHE
CpeACTBa, JICKAPCTBEHHBIE M KOCMETHYECKHE TMperaparbl, MaTephalibl W3 HCKYCCTBEH- HBIX H
CUHTETHYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMMSI» YIJTYBJIEHHBIA YPOBEHb

TeopeTuvyecKkue 0CHOBbI OPraHNYeCKO XUMHU

[Ipenmer u 3HaueHHWE OPraHUYECKONM XHUMHUH, NPEJICTABICHHE O MHOT000pa3Mu OPTraHUYECKHX
COCTUHEHUN.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE M BO30YXKAEHHOE COCTOSHHA. BaneHTHBIE
BO3MOXXHOCTH aTOMa yriiepojia. XMMUYecKasi CBSI3b B OPraHHMYECKUX COCAMHEHUsX. THUMbl rubpuan3anuu
aTOMHBIX opOuTaneil yriepoga. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBS3M (OOMEHHBIH M JIOHOPHO-
aKLeNnTOpHBIH). TUIBl MepeKpblBaHUs aTOMHBIX opoOuTaneil; o- u m- cBsa3u. OnuHapHas, OBOMHAS H
TpoliHass cBsi3b. CmocoOBI pa3pbiBa CBA3CH B MOJIEKYJIaX OPraHUYecKHX BemecTB. [loHsTHE O
CBOOOHOM pagukane, Hykieoduse u 3JaeKTpodue.

Teopust crpoeHust opraHudeckux coequHeHuit A. M. BytiepoBa u coBpeMeHHbIE NMPEACTABIECHUS O
CTPYKTYpE MOJIEKYJ. 3HAaY€HUE TEOPUHM CTPOEHUS OPraHUYECKUX COEIMHEHHU. MonekynsapHble U
cTpykTypHBIe (opmynbsl. CTpykTypHbIE (OPMYIIBI Pa3IUYHBIX BHJOB: Pa3BEPHYTAs, COKpAIIEHHAS,
CKeJIETHas.

W3omepus. Bunbl nzoMmepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnekTpoHHbIe A(P(GEKTHl B MOJEKYJIaX OPraHUYEeCKHX COCAMHEHHH (MHAYKTUBHBIH M ME30MEPHBIH
3P PeKTHI).

[IpencraBnenue o kinaccuukanuu  opraHMYeckux  BemecTB.  [loHsTHe 0 QyHKIIMOHAIBHOM
rpymnme. [omomorusi. ['omonormyeckue psapl. CucTemMaTH4ecKas HOMEHKIATypa OpPraHUYECKUX
coenunennii (IUPAC) u TpuBHaIbHbIC HA3BAHUSAOTACIBHBIX IPEICTABUTEICH.

OcobenHocT W KJiacCU(UKAIUs OpPraHUYECKUX peakiuil. OKUCIUTENbHO- BOCCTAHOBHUTEIIbHBIC
peakly B OpraHUYECKON XUMHUH.

DKCrepuMEeHTaIbHbIE METOJbl M3YUYEHUs BEIECTB W WX IMPEBpAIICHUI: O3HAKOMJIEHHE C 00pa3lamu
OpPraHMYECKUX BEILECTB U MaTeprajaMy Ha UX OCHOBE; ONBITHI 10 IPEBPAILIEHUIO OPTaHUYECKUX BEILIECTB
npu HarpeBaHuu (TUTaBJICHHE, OOYIJIMBAaHWE M TOPEHHE), KOHCTPYMPOBAHHE MOJCICH MOJEKYI
OpraHUYECKUXBEILIECTB.

Yraesoaopoasl

Ankanbel. ['omomornyeckuit psn  ankaHoB, oOmas ¢opMyna, HOMEHKIATypa U M30MEpHsl.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, Sp - TUOpUIU3alUMs aTOMHBIX
opbuTaneit yriepoaa, 6-cBs3b. Konpopmepnl. duznueckre CBOMCTBA aTKaHOB.

XUMHYECKHE CBOWCTBA QJIKAHOB: pEAKIMU 3aMEIICHMs, W30MEpHU3allH, JACTUIPUPOBAHMUS,
UMKJIA3A[UM, TUPOJIU3a, KpEeKuHra, ropenus. llpeincraBieHne O MEXaHU3ME pEeaKIUil paJuKalIbHOTO
3aMeleHusl.

Haxoxnaenne B mpupoie. CriocoOb! MOTydeHHs U TPUMEHEHHE alIKaHOB.

[Muknoankanel. O6mmas ¢popMyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOSHHSI U XUMUYECKUX
CBOMCTB MambIX (LUKJIOMPONAH, UKIOOYTaH) U OOBIYHBIX (IIUKJIOMEHTAaH, IUKIOTEKCaH) IHKIOATKAHOB.
CrocoOsI TOTy4eHUsT ¥ TPUMEHEHNE ITUKJIOATKAHOB.

Ankxensl. ['oMonormueckuid psa  ankeHOB, oOmas Qopmyna, HOMEHKIATypa. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKEHOB, spzm6p1/111p13aunﬂ aTOMHBIX opOuTaliell yriepoja, 6- U
7~ cBs3u. CTpYKTypHasi U reOMeTpuyecKkast (1Liic- TpaHc-) udomepus. Grusndeckue CBONCTBA aTKEHOB.

XUMHUYECKUE CBOMCTBA: PEAKIIUU MPUCOCINHEHUS, 3aMEIICHUSI B O-TIOJ0KEHUE MPHU JIBOMHOM CBS3H,
NOJMMEpHU3alMM U OKUCIeHHs. [IpeicTaBieHHE O MeEXaHW3ME pPEeakIMH  3IeKTPOo(UILHOTrOo
npucoenuuenus. [Ipasuno MapkoBHrkoBa. KauecTBeHHbIE peakIiMy Ha JBOWHYIO CBA3b.

CriocoOsbI MoNTy4eHus ¥ PUMEHEHUE aJTKEHOB.

Anxanuensl. Knaccuukanus ankaameHoB (CONpsDKEHHBIC, W30JMPOBAHHbBIC, KYMYJIUPOBAHHBIC).
OCoOEHHOCTH D3JEKTPOHHOTO CTPOCHUS M XHMHYECKHUX CBOMCTB CONPSOKEHHBIX JWEHOB, 1,2- u
1, 4npucoenunenue. I[lomumepusanus conpspkEHHBIX aueHOB. CrOCOOBI TONYyYEHUS W TMPUMEHEHHE




AJIKaIMEHOB.

Ankuabl.  ['oMosorMYecKuid  psim adKWHOB, oOmas ¢opmyna, HOMEHKJIATypa U H30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJIKUHOB, SP-THOpUAM3ALINS aTOMHBIX OpOHTanen
yraepoja. @u3znueckre cCBOMCTBA AIKMHOB.

XuMuyeckue CBOICTBA: peakuuu IPUCOEUHEHNUS, JUMEpHU3alUU U TPUMEpU3aLHH,
okucneHus. KucioTHble CBONCTBAa ajJKMHOB, MMEIOLIMX KOHLEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE
pEaKUHUH HA TPOWHYIO CBS3b.

CrniocoObl MmostydeHus: ¥ NpUMEHEHNE aJIKUHOB.

ApomMarudeckue yriieBoJoponbl (apeHsbl). [omonorumdeckwii psig  apeHoB, oOmas Qopmyda,
HOMEHKJIaTypa U U30Mepus. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl OeH3oa. [IpaBuio
apOMaTUYHOCTH, IPUMEPHI APOMATUYECKUX COCTMHEHUN. DU3NYECKUE CBOMCTBA aPEHOB.

XvUMUYecKue CBOWCTBa O€H3071la U €ro  TOMOJIOTOB:  peaklUUd  3aMElIeHUs B OEH30JIbHOM
KOJIBLIE W YTJIEBOAOPOAHOM paJIuKaie, pPeakiHH NPUCOCAMHEHUS, OKHCICHHE TOMOJIOTOB OEH30Ia.
[IpencraBieHue o MexaHW3Me peakuumid diekrpoduibHoro 3amemieHus. [IpeacraBineHue 00
OpPUEHTHUPYIOLIEM JCHCTBUM 3aMECTUTENEH B OCH30JbHOM KOJbIIE HA MPUMEPE AJIKWIBHBIX PAJUKaJIOB,
KapOOKCUIIbHOM, THIPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIIBIL, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTtupoia. [lomumepusanus cruposna.CrocoOsl

MOJIYYeHUS] U IPUMEHEHUE apOMAaTUUYECKUX YIJIEBOIOPOIOB.

[Mpuponusiit ra3. IlomyrHeie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaeHue.

KaMeHHBI# yrosib U IpOgyKTHI €0 MepepadOTKH.

Crioco6b1 mepepaboTKi He(TH: MEPEeroHKa, KPEKUHT (TEPMUYECKUH, KaTaIUTHYCCKU), pru(OpMUHT,
nupoiu3. [IpoayKkTel nepepaboTku HEPTH, UX IPUMEHEHHE B IPOMBIIILIICHHOCTH U B OBITY.

['enernueckas cBsA3b MEX1Y pa3IU4YHBIMU KJIaCCaMU YIJIEBOJOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOAHBIX YIJI€BOAOPOAOB. Peakuuu 3amenieHus rajoreHa Ha
TUIPOKCOTPYIIY, HUTPOrpynny, LUaHOTpynnmy, amMmuHorpynny. JlelicTBue Ha rajaoreHnpou3BOAHbBIE
BOJHOT'O U CIIUPTOBOTO pacTBOpa
ménoun. BzanMonelicTBre AUranoreHaJIkaHoB ¢ MarHUeM U IUHKOM. [IoHATHE 0 METalyIoOpraHUuYEecKuX
coeMHEHUsX. Vcronp30BaHue TajloreHIPOU3BOIHBIX YIJIEBOJIOPOJOB B OBITY, TEXHUKE M MpPU CHHTE3E
OpPraHMYECKUX BEIECTB.

OKcliepUMEeHTalbHbIe METOJbl M3YYEHHUS BEIIECTB M MX IpeBpalleHUil:: HM3ydeHue (Gu3nueckux
CBOJHCTB yIIEBOZOPO/IOB (PACTBOPHMOCTH), KAYECTBEHHBIX PEAKIHH YIIIeBOIOPOIOB PA3INIHBIX KIACCOB
(obecuBeunBaHue OpOMHOW WJIM HOAHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kallds, B3aHMOJIEHCTBHE
aleTuJIeHa ¢ aMMHAYHBIM pacTBopoM okcuja cepedpa(l)); kadecTBeHHOE OOHapyX)eHUE yriepoja |
BOJIOPOJIa B OPraHUYECKUX BELIECTBAX; MOJYyYEHUE ITUIIEHA M U3YYEHUE €r0 CBOMCTB; 03HAKOMIIEHHE C
koekuuamMu  «Hedtb» u «Yromb», ¢ oOpa3uamu IuiacTMacc, KaydyKoB U PpE3UHBI;
MOJIEJTMPOBaHUE MOJIEKYI YIJI€BOIOPOAOBH TAJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.
Kucaopoacoaep:xanme oprannyeckne coelMHeHUs

[IpenenbHble OomHOATOMHBIE CcHUPTHl. CTpoeHHE MOJEKyNn (Ha MpUMEpe METaHOJIa U STaHOJA).
l'omonoruueckuit psan, oOmas dopmyna, W30Mepusi, HOMEHKIATypau kiaccudukamms. Ouznueckue
CBOICTBA NPEAEIBHBIX OJJHOATOMHBIX CIIMPTOB. BogOpOIHbIE CBA3M MEKIY MOJIEKYJIAMU CIIUPTOB.

XUMHYEeCKHEe CBOMICTBa: peaklMM 3aMEIlleHus, JeTWApaTalud, OKHCIIEHUs, B3aHUMOJEIHCTBHE C
OpPraHMYECKMMU U HEOPraHWYECKMMHU  KHuciaoTaMu. lIpeicraBieHMe o MeXaHU3ME peaklui
HyKJIeopmiIpbHOTO 3amernieHus. KauecTBeHHas peakiiis Ha OJHOATOMHBIE CIHUPTHI. JlelicTBHE JTaHONa U
MeTaHoJIa Ha opranuzMyenoBeka. CriocoObl MoayueHHs U IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie »dupb;, HOMeHKIaTypa u u3omepus. OcoOEHHOCTH — (PUBMYECKUX U XUMHUYECKHUX
CBONCTB.

MHoOroatoMHbl€  CHHPTHI — STUJICHTJINKOJb U TJIULEPUH. Ou3nyecknue 1 XUMUYECKUE
CBOMCTBA: peaklMM 3aMEIIeHUs, B3aUMOJEHCTBUE C OPraHMYECKMMHU M HEOPTaHMYECKUMHU KHUCIOTaMH,
KayeCTBEHHas peakKIlisi HAa MHOTOATOMHbBIE CITUPTHI.

JeiicTBue Ha opranusM yenoBeka. CrocoObl MOTyueHHs U IPUMEHEHNE MHOT0aTOMHBIX CITUPTOB.

®enon.  CrpoeHune MOJIEKYJIBI, B3aUMHOE BIIMSIHUE THAPOKCOTPYIIIBIN O€H30JILHOTO
sanpa. ®dusnueckue cpoiictBa ¢enona. OcoOEHHOCTH XHUMHYECKMX CBOUCTB (eHona. KauecTBeHHBIE
peakiuun  Ha ¢eHon. TokcuuHocts  (enonma. CrnocoObl TONMy4YEeHUS M HpUMEHEHHe (eHona.
®denondopManbaeruIHas cMoJa.

KapOonunpHble COeTUHEHHS — aNbJCTUAbl M KETOHBL. OJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM




rpynmbl. 'omMonorudyeckue psaasl ambAETHAOB U KETOHOB, oOmas Qopmyna, u3oMepus u
HOMEHKJaTypa. DuU3MYECKHME CBOMCTBAa  aJIbJCTHI0OBU KETOHOB.

XHUMHUYECKUE CBOMCTBA albJErMJOB M KETOHOB: peakluu npucoeauHeHus. llpencrasinenue o
MEXaHU3Me peakiuil Hykaeo(uiabHOro mnpucoenuHeHus. OKHUCIEHHE albJETHI0B, KayeCTBEHHBIE
peakuuu Ha anpaeru/ipl. CiocoObl MONy4eHNs U IPUMEHEHUE abJAETUI0B U KETOHOB.

OnHOOCHOBHBIE IpeJesibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYJ KapOOHOBBIX
KkucinoT. M3omepus u HoMeHkIaTypa. OU3NYECKHe CBOMCTBA OJHOOCHOBHBIX IMPEACIIbHBIX KapOOHOBBIX
KUCIIOT. BomopoaHble CBA3M MEXy MOJIEKYJIaMH KapOOHOBBIX KUCIIOT.

XVUMUYECKUE CBOKMCTBA: KHUCJIOTHBIC CBOWCTBA, pEaKIUs dTepu(UKANNH, PEAKIUU C y4aCTHEM
YIJI€BOJOPOAHOIO pajuKaa.

Oco0eHHOCTH CBOICTB MypaBbUHOMN KUCIJIOTHI.

[ToHaTHe O MHPOM3BOAHBIX KapOOHOBBIX  KHCIOT —  CIOXHBIX 3(upax, aHrUApUIAX,
raJIOr€HaHIMAPU/IAX, AMUJIaX, HUTPUJIAX.

Muoroo6pa3ue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENpeAEIbHBIX U apOMaTHUYECKUX
KapOOHOBBIX KHCJOT, JUKAPOOHOBBIX KHCIOT, I'MIPOKCUKAapOOHOBBIX KUCIOT. IIpencraBurenn BbICHIMX
KapOOHOBBIX KHCJIOT: CTE€apuHOBas, MaJIbMUTHHOBAsSI, OJIEMHOBAs, JIMHOJIEBAs, JIMHOJEHOBAs KHUCJOTHL.
CriocoObl OTy4eHUs U TPUMEHEHNE
KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. [omonormueckuit  psa, oOmas  ¢dopmyna, H30MEpUSH HOMEHKIIATYpA.
dusnyeckue ¥ XUMUYECKHE CBOMCTBA: TUAPOJIA3 B KUCJIOWU IIEIOYHOU cperie.

XKuper. Crpoenne, ¢uznyeckre ¥ XMMHYECKHE CBOWCTBA JKHPOB: THUIPOJIU3 B KHUCIOH U
mea04Hoi cpeae. OcoOEHHOCTH CBOMCTB KUPOB, COJAEPKAIUX OCTATKU HETPeeNIbHbIX KUPHBIX KUCIIOT.
JKups! B ipupoze.

MpbII4 Kak cosid BBICIIMX KapOOHOBBIX KMCJIOT, MX Moromiee aeiictBue. IIoHATHEO CMHTETHYECKUX
Motromux cpeacrtaax (CMC).

OO11ast XapaKTepUCTHKA yTJIEBOOB.

Knaccudukanus yrneBo1oB (MOHO-, TU- U TIOJIMCAXAPHIBI).

MoHocaxapuabl: TJIOKO3a, (pPyKTO3a, TrajakTo3a, pubo3a, Je30k- cupubosa. dusnyeckue

CBOMCTBA U HaxoxJeHue B mnpupoge. PortocuHTe3. OnTHueckas
uzomepus. KosabuaTo-1ienHas TayroMepusl Ha OpUMepe MOJIEKYJIbl TIFOKO3bl, MPOEKIK Xeyopca, o, fB -
AHOMEDBI IIFOKO3bL.

XVMHYECKUE CBOMCTBA INIFOKO3bI: PEAKLUU C YyYACTUEM CIUPTOBBIX U aJbAECTUAHON IPYII, CIUPTOBOE

U MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHne rioko3bl, €€ 3HaueHue B )KU3HENEATEIbHOCTH OpraHnu3Ma.

I[I/ICB.XElpI/II[BII caxapo3sa, MaJIbTO3a 1 JIaKTO34. BoccranaBnuparoime u
HCBOCCTAHABJIMBAIOIIHUE AOWCaxXapyabl. FI/II[I)OJ'II/IS AucaxapuaosB. HaxoxneHne B npupoac u
IMPUMCHCHUC.

[Tonucaxapuasl: Kpaxmal, TJIMKOTeH U Leioo3a. CTpoeHre MaKpoOMOJIEKYN KpaxMaia, TIIMKOreHa 1
nenono3el.  dusndeckne CBOMCTBA Kpaxmajla M LEJUIIOJI03bl. XMMHUYECKHE CBOWMCTBA Kpaxmaja:
TUAPOJIN3, KAaUECTBEHHAsI peaklys ¢ HOJOM. XUMHUYECKHE CBOMCTBA LEJUIKOJIO3bI: THAPOIIN3, OIYYCHUE
3¢upoB 1ewnoo3bl. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, al[eTaTHBIN IIENK).

OKCrepUMEHTAJIbHbIE METObl M3y4EHHs BEUIECTB M UX IMpEeBpallleHui:
pacTBOPUMOCTh Ppa3IMYHBIX CIUPTOB B BOJE, B3aUMOJCHCTBUE JTaHOJA C HATPUEM, OKHCIIEHUE
STUJIOBOTO CHUPTA B &IBJETH] Ha PACKAIEHHOW MEIHOW IPOBOJIOKE;

OKHUCJIEHHE OSTUJIOBOTO CIHUPTAa JAUXPOMATOM Kalus (BO3MOXHO MCIIOIb30BAaHUE BHUIEOMATEPHUAIIOB);
KayeCTBEHHbIE PEaKIMU Ha anbJaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpokcunom menu(Il));
peakuusa raunepuHa ¢ ruapokcugoMm Meau(Il); xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI
B3aMMOJIeIiCTBHE pacTBOpa IIIOKO3bl ¢ ruapokcuaoM menu(ll); B3ammopeilicTBue Kpaxmaia € HOJIOM;
pelIeHne SKCIIEPUMEHTATbHBIX 33aa4 1Mo TeMaM «CrupThl U GpeHob». «KapOoHOBBIeKUCIOTHI. ClIOKHBIE
3(hupbI».

A3oTcoaepkaniye OpraHnyecKne CoeIMHeHus!

AMUHBI — OpraHMyecKkue Mpou3BoJHbIe amMuaka. Kiaccudukanus amuHOB: anudartudeckue H
apoMaTH4ecKue; MepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpoeHHe MOJIeKyI1, o01mas Gopmyia, u3oMepus,
HOMEHKJaTypa M (u3nyeckue cBOicTBa. XMMHUYECKOE CBOMCTBAa anu(aTHYeCKUX aMUHOB: OCHOBHBIC
CBOICTBA, AJKWIMPOBAaHWE, B3aMMOJCHCTBHE NEPBUYHBIX AMHHOB C a30THCTON KkucioTton. Coiu
AIKWJIAMMOHMSL.



AHWJIMH — TPEJCTaBUTENIb AMUHOB apoMatudeckoro psga. CTpoeHue aHWIMHA. B3anMHoOe BIHsSIHHE
TPYIIl aTOMOB B MoJieKyine aHuiauHa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB aHWiWHA. KadecTBeHHBIE
peaKiuy Ha aHUJIUH.

CniocoOwl 1oTy4YeHus ¥ IpuMeHeHre anudaTnieckux aMuHoB. [lonydeHne aHuiImHa U3 HUTPOOEH301a.

AmuHokucnotel. Homenknarypa u uzomepus. OTaenbHbIE TPEICTABUTEIN 0- AMUHOKUCIIOT: TJIHIIMH,
ajaHuH, (CHWIAIAHWH, CEPHH, TJYTAMHUHOBAs KHUCIOTa, JWU3WH, MHMCTEHUH. OnTHYecKas H30MEpHs
aMUHOKHUCIOT: D-m L-aMHUHOKUCIIOTEL. DPU3NYECKHE CBOMCTBA AMHUHOKHCIOT. XHMHYECKHE CBOKMCTBA
AMHUHOKHCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCIMHECHHM, PEaKIys IMOJMKOHACHCAINH, 00pa30BaHMeE
NENTUIHON CBsi3U. bruosiornueckoe 3HaueHNE aMUHOKHUCIIOT. CHHTE3 U THAPOIIU3 MENTHIOB.

benkun kak mnpupomHbie moiauMmephl. [lepBuuHas, BTOpWYHAs H TPETUYHAs CTPYKTypa OEIKOB.
XVMUYECKUE CBOMCTBA OCIIKOB: TUAPOIIN3, IEHATYPAIIHsI, KAUeCTBEHHBIC PEAKITNN HA OCIIKH.

[TonsiTue 00 a30TCOAEPIKAIMUX TETEPOLMKINYECKUX COSAMHEHUAX. [IMPUMUIUHOBBIE W TYPUHOBBIC
ocHoBaHUsA. HYKJICMHOBBIC KUCIOTHI: COCTAB, CTPOCHUE U OMOJOTHYESCKAS POJIb.

DKCIepUMEHTaIbHBIC METOJIBI M3y4YEHHUs BEIICCTB U MX MPEBPAIEHUN: pacTBOPEHUE OEIKOB B BOJIE;
JeHaTypanus OCJIKOB MpPH HArpeBaHWU; I[BETHBIC PEaKIMH HA OCNKHU; PEIICHHE AKCIEPUMEHTATBHBIX
3a7a4 o TeMaM
«A3oTcoiepKaIe OPraHnYecKrue CoOeTUHEHM» U «Pacro3naBanne OPraHndeCKUX COCTUHCHUI.
BbicokoMos1eKy IsIpHBIE COeINHEHUSI

OcCHOBHBIC TIOHSITHSI XUMHHU BBICOKOMOJICKYJSIPHBIX COCJIMHEHUN: MOHOMEp, MOJIMMEP, CTPYKTYpHOE
3BEHO, CTENEeHb [OJIMMEpHU3aluu, CpeaHss MoJeKynspHas Macca. (OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCIMHEHUN — IMOJIMMEPHU3alusl | MOJIMKOHACHCANus.  lIpeicraBieHue o
CTEPEOPETYIIPHOCTH U HAJAMOJICKYIISIDHOW CTPYKTYPE IMOJIUMEPOB, 3aBUCUMOCTh CBOWMCTB ITOJUMEPOB OT
HUXMOJICKYJISIPHOTO ¥ HAJMOJICKYJISIPHOTO CTPOCHHUS.

[Tomumepnple  matepuanibl.  [lmactMacchl  (MOJMUATHIICH,  TMOJMIPONWICH, IMOJUBUHUIXJIOPHI,
MOJIUCTUPOJ, TIOJUMETHIMETAKPHJIAT, TOJTHKApOOHATHI, MOJMATWICHTepedTanarT). YTunusanus W
nepepadoTKa MIacTHKA.

DnacToMephl: HaTypaldbHBIA KaydyK, CHHTCTUYCCKUE Kaydykd (OyTaaueHOBBIH, XJIOPOMPECHOBBIM,
W30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HaTypalibHBIE (XJIOMOK, MIEPCTh, MIENK), NUCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTEeTHYEeCKHe (KalpoH | JIaBCaH).

[Moaumeps! criennaabHOr0 Ha3Ha4YeHMS (TedIIOH, KeBIap, dJASKTPOIPOBOIAIIUCIIONINMEDHI,
OuopasziaraeMble TOJIUMEPHI).

OKCTIepUMEHTAIBHBIE METOJBI M3y4YCHHS BEIISCTB M WX MPEBPAIICHUN: O3HAKOMIICHHE C O0Opa3lamu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KAyYyKOB; PEIIeHNEe dKCIePUMEHTAIBHBIX 337a4 10
teMe «Pacrno3HaBaHHE IJIACTMACC U BOJIOKOH.

Pacuérnrble 3amaun

Haxoxaearne MOJeKyJIsipHO (POPMYITBI OPraHUYECKOTO COSMHEHUS TI0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIAIINX B €r0 COCTaB; HAXOXJEHHE MOJEKYISIPHOU (OpMYsIbl OPraHUYECKOTO COCTUHEHUS MO Macce
(00BEMY) MPOYKTOB CrOpaHus; MO KOJUYECTBY BelIeCTBa (Macce, 00BEMY) MPOIYKTOB PEAKIIMU W/UIN
UCXOJHBIX BEIIECTB; YCTAHOBJICHHUE CTPYKTYPHOU (OpMYIbl OpraHMYECKOro BEIecTBa HAa OCHOBE €ro
XUMHYECKHX CBOMCTB WJIM CIIOCOOOB IONYYCHHS; OIPEICICHHE JIOJIM BBIXOJA IMPOJYKTA PEAKIHH OT
TEOPETUIECKH BO3MOXKHOTO.

MexnpeamMeTrHblie CBA3U

Peanmzanuss MeXNpeAMETHBIX  CBS3€d Mpu  U3ydeHWH opraHuyeckor xumuu B 10 kimacce
OCYIIIECTBIIICTCS 4Yepe3 HUCIOJb30BaHUE KaK OONIMX €CTeCTBEHHO- HAYYHBIX TMOHSTHU, TaK W TIOHATHH,
NPUHSTHIX B OTACTBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBCHHO-HAYYHBIC TTOHTHS: SBJICHHE, HAyYHBIA (DAKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIIN3,
CUHTE3, Kiaccudukams, HaOMAeHUe, U3MEPEHHE, YIKCIIEPUMEHT, MO/JIENb, MOJICTTUPOBAHUE.

dusnka: MaTepusi, aToM, SJICKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTeTHUCCKHI YPOBEHb, BEIIECTRO,
TeNo, 00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, PU3NUECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHSI, CKOPOCTD,
JHEprus, Macca.

Buosnorus: kierka, opraHusM, 3KkocucreMa, ouocepa, MeTaboIn3M, HaClIeACTBEHHOCTh, aBTOTPO(HBIIH
U TeTepoTpOHBIA THUI THTAaHUSA, OpoxkeHHe, (HOTOCHHTE3, MAbIXaHHWE, OCIKH, YTIIEBOABI, KHUPHI,
HYKJICMHOBBIE KHCJIOTHI, )EPMEHTHI.

I'eorpadus: mone3Hpie HCKOMAaeMBbI€, TOTLUIHBO.




TexHomorus: MUIICBBIC MTPOAYKTBI, OCHOBLI PAlIMOHAJIBHOT'O IMUTAHU, MOKOIIUC CPCACTBA, MATCPUAJIbI
N3 UCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH.

11 KJIACC «OBIIASI 1 HEOPTAHUYECKASI XUMUS»BA30BbI YPOBEHD
Teopernueckue 0CHOBbI XUMHHU

XuMudeckui 37meMeHT. AToM. Snpo aTroma, HM30TOMNBI. DJIEKTPOHHAs O000JI0YKA. DHEPreTHYECKHE
YPOBHH, MTOyPOBHU. ATOMHBIE OpOUTaIH, S-, P-, d-35eMeHThl. OCOOCHHOCTH PacIpeICIICHUS JICKTPOHOB
1o OpOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBLIX YETHIPEX MEPUOI0B. DIEKTPOHHAsI KOH(DUTypaIis aTOMOB.

[leproanueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux aiaemeHToB 1. . Menneneesa. CBsi3b
nepuoanyeckoro 3akoHa u llepuogmueckoi cucrembl xuMuuecknx sneMeHToB [[. M. MenneneeBa ¢
COBPEMEHHOI TEOpUel CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHYECKUX AJIEMEHTOB
1 00pazyeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB MO IPYIIaM U MepuojiaM. 3HaueHUE MEepUOINYECKOro
3aKOHA B Pa3BUTUH HAYKH.

Crtpoenue BemiecTBa. XuMHUYeckass CBs3b. BuIbl XMMHUECKON CBSi3U (KOBaJICHTHAs HEMOJIApHAs U
NOJISIpHAs, WOHHAs, MeTajuiMueckas). MexaHu3Mmbl 00pa30oBaHHsS KOBAJEHTHONW XUMUYECKOW CBSI3H
(0OMEHHBIN M TOHOPHO-aKIENTOpHBIN). Bomopoanas cBs3b. BaneHTHOCTh. DNEKTPOOTPHUIATEIHHOCTb.
Crenens okucieHus. MloHbl: KAaTHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA.
Tunbl KpUCTAUTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT TUIA KPUCTATUTMYECKON PEIIETKH.

[TonsiTe o AucCHEepCHBIX cUCTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.

MaccoBas 10715 BeIlIeCTBa B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknmatypa HEOpPraHMYEeCKHMX  BEIIECTB.
['eneTnyeckas CBsI3b HEOPTAHMUECKUX BEIIECTB, MPUHAJICKAIINUX KPA3JIUUHBIM KJIaccaM.

Xumunueckas peaknus. Knmaccuduxanus XuMU4YecKuX peakuuid B HEOPraHMYECKOH M OpraHuvecKou
XUMHUU. 3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U TPEBPALICHUS HHEPTUU TIpU
XUMHYECKHUX PEaKIHsIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iMyHBIX (akTopoB. OOpaTHUMble peakiuu. XHUMUYECKOEe
paBHOBecue. PaKTOPBI, BIUSIOUINE HA COCTOSIHUE XUMUYecKkoro paBHoBecusd. [Ipunnun Jle Hlatense.

DnekTponuTHueckas auccoruainus. CuibHbIE W clla0ble 2JIeKTpOoJauThl. Cpena BOIHBIX PACTBOPOB
BEIIIECTB: KHCJas, HEeWTpanbHas, Mmieao4yHas. lIoHsATHE 0 BoAopoaHOM mokasatene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponn3 HeOpraHUYECKUX U OPraHUYECKUX BEIIECTB.

OKHUCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHaTHe 00 3IEeKTpoJIM3e PaciyiaBOB U PAcTBOPOB
coJie. [IpuMeHeHne 3IeKTpoIun3a.

DKCTHepUMEHTAIbHBIE METOAbl HW3YYeHHUs BEHIECTB M MX MPEBpAIICHU: IEMOHCTpAIs TaOJHIl
«llepmognueckass cucrema xumuyeckux odnemeHtoB JI.MI. MenneneeBa»; H3ydeHUE MOJEINEH
KPUCTAITMYECKUX PEHIETOK; HAOMIOACHHE M ONMHUCAaHWUE JEMOHCTPAIIMOHHBIX W JTaOOPAaTOPHBIX OIBITOB
(pa3znoxeHue TMEepoKCHUIa BOJOpPOAA B TMPUCYTCTBUU KaTaM3aTopa, OIpPEACNIEHUE Cpelbl PacTBOPOB
BEIIECTB C TMOMOUIbIO YHHUBEPCAIBHOTO HHAMUKATOPA, pEAKIHH HOHHOrO oOMeHa); MpOBEACHUE
MpakTUYecKon paboThl «BrusiHuE pa3nuHbIX (PaKTOPOB Ha CKOPOCTh XUMHUECKOU PEaKITUN».

PacuérHrnie 3agaun

Pacu€rpl 0 ypaBHEHMSIM XMMHUYECKUX pEAKLUM, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI, PACUETHI C
WCITOJIb30BAHNEM ITOHATHS «MAcCOBas 10JIs BEIIECTBAY.

Heopranuyeckast xumus

Hemeramnsl. Ilonoxenune HemetawioB B llepuonnueckoil cucreMe XMMHYECKUX 3jeMeHTOB JI.M.
MeHnzieneeBa U OCOOCHHOCTH CTPOCHHMS aToMOB. (DHU3MUECKHE CBOWCTBA HEMETAJIOB. AJUIOTPOIHS
HEMeTaJUIOB (Ha MMpUMEpe KUCIopoaa, cephl,pocdopa u yrieposa).

XUMHUECKHE CBOICTBAa BaXHEUIIMX HEMETAJUIOB (rajloreHOB, Cephl, a30Ta, (ocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUH (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOJHBIX COEIMHEHUN).

[IpumeHeHne BaXHENIINX HEMETAJIIOB U UX COEIMHEHUH.

Meramnsl. [lonoxxenne wmetaoB B Ilepmonnueckoil cucrtemMe XuMH4Yeckux isieMmeHtoB J[. H.
MenpeneeBa. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI09eK aTroMoB MeTaiioB. O0mue guzndeckue
cBoiicTBa MeTauioB. CruiaBel METAIIOB. DJIEKTPOXUMUYECKUH Pl HANIPSKEHUM METaJIOB.

XHUMHYECKHE CBOMCTBA BAKHEUIINX METAUIOB (HATPHUM, KaIHWK, KaJbIMi, MATHUNA, AIFOMUHUH, ITUHK,
XpOM, JKEJI€30, ME/Ib) U UX COETUHEHUII.



OO6mue crocoObl monydeHuss MeTawioB. Mertamnyprus. Koppo3us MeTamios.
Crioco0bl 3Tl OT KOppo3uu. [IpuMeHeHHe METAITIOB B OBITY U TEXHHUKE.

OKCIepUMEHTAIBHBIC METOJbl M3YYCHHS BEHICCTB M WX INPEBPALICHUN: H3YYCHHUE KOJUICKIIUU
«MeTtayibl ¥ CIUIaBbl», 00pa3l0OB HEMETAJIOB; PEUICHHUE 3KCIIEPUMEHTAIbHBIX 3a[1ad; HAOIIOJCHUE U
OINKCaHKWE JIEMOHCTPAIMOHHBIX U J1a0OpPATOPHBIX OMBITOB (B3aMMOJCHCTBHE THUAPOKCHA ATIOMHHHUS C
pPacTBOpPaMH KHCJIOT U IIEJI0YeH, KAYeCTBEHHbIC PEaKIMU Ha KATHOHBI METAJLJIOB).

Pacuérnnle 3agaun

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB II0 HW3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIH
00BbEMY OZJHOTO M3 YJacTBYIOIIMX B pEaKIMM BELIECTB; pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IIPOJIYKTOB PEAKINH, €CIIM OJHO U3 BEIIECTB UMEET IIPUMECH.
XuMus 4 JKM3Hb

Posip xumun B 00€CTIEYeHUN SKOJIOTUYECKOH, SHEPreTUYeCKON M MUIIEBOH 0€30MacHOCTH, Pa3BUTHU
MeauIMHbL. [IoHATHE 0 HAyYHBIX METOJAaX MMO3HAHUS BELIECTB U XUMHUYECKUX PEaKLIUN.

[IpencraBnenns 06 00MMX HAYYHBIX MPUHIMIIAX TPOMBIIIICHHOTO TOTY4YEHUS Ba)KHEHIIINX BELIECTB.

YenoBek B MUpE BELIECTB U MAaTEPUAJIOB: BAKHEHIIINE CTPOUTEIbHBIE MAaTEpUaIIbl, KOHCTPYKIIMOHHBIE
MaTepHualbl, KpacKu, CTEKII0, KepaMUKa, MaTEPUAJIbI JUIsl JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U
MHUHEpaJIbHbIE YA0OpEHHUSL.

XvMHS U 370pOBbE 4YEJIOBEKA: IIpaBHJIa HCIIOJIB30BAaHUs JIEKAPCTBEHHBIX IPENapaToB; IIpaBUia
0€30I1aCHOT0 MCII0JIb30BaHMS MIPENapaToB ObITOBOM XUMHUH B ITOBCETHEBHOM JKU3HU.
MexnpeamerHblie CBA3H

Peanu3anus MexXnpenMeTHbIX CBA3€W NMpH M3ydyeHUH oOlLiei u HeopraHndyeckoil xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 HCIIOJIB30BAaHME KaK OOIIMX €CTECTBEHHO- HAYYHBIX IMOHATHH, TaK W TOHSITHH,
ABJIAIOIUXCSI CACTEMHBIMM JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC MOHATHSA: HAy4YHBIH (aKkT, THUIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3,
KJaccu(uKaus, NepuoAnYHOCTb, HAOII0ACHUE, SKCIIEPUMEHT, MOJCIIMPOBAaHHE, U3MEPEHHE, SIBJICHUE.

®dusuka: wMmarepus, DSHEpPrus, Macca, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, H30TOIl,
PaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHbB, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHUE
BElIEeCTBa, (PU3NUECKHE BETUUUHBI U €ITUHULBI UXU3MEPEHUS, CKOPOCTb.

Buonorus: xinerka, opranusm, 3KocucTema, Ouochepa, Makpo- U MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH
BEIIECTB B OPraHU3Me.

['eorpadusa: MuHepayibl, TOpHbIE MOPOJBI, IOJIE3HbIE HCKOMAaeMble, TOIUIUBO, PECYPCHI.

TexHosmoruss: XMMHMYECKass IPOMBIIUIEHHOCTb, METAJUIyPrUs, IPOU3BOJACTBO  CTPOUTEIBHBIX
MaTepHajIoB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHILEBAas MPOMBIIUIEHHOCTh, (hapMaleBTHUeCKas
IIPOMBILUIEHHOCTh, IPOU3BOJCTBO KOCMETHMYECKHX MPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaIoB, JIIEKTPOHHAS IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

11 KJIACC «OBIIASI U HEOPTAHUYECKAS XUMWSI» YT JIYBJIEHHBIN
YPOBEHbD

Teopernyeckue 0CHOBbI XMMHUM

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUN 351eMeHT. M30TombI.

KopnyckynspHO-BOTHOBOM JAyanu3M, JIBOWCTBEHHas Mpupojia 3jeKTpoHa. CTpoeHHe 3IIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCIA. DHEPreTHYECKHE YPOBHH W TOIAYPOBHU. ATOMHBIE OpOWTAIH.
Knaccudukanus XUMUYECKUX dJIeMEHTOB (S-,p-,d-,f-amemento). PacmpeneneHue 3IIEKTPOHOB  TIO
ATOMHBIM OpOWTAISIM; MPUHIMII MUHUMYMa dHepruu, npuHiun [laynu, npaBmio XyHaa. DIeKTPOHHBIE
KOH(QUTYpallil aTOMOB JJIEMEHTOB MEPBOr0O—YETBEPTOrO TEPUOJOB B OCHOBHOM M BO30YXKIEHHOM
COCTOSIHHH, DJICKTPOHHBIE KOH(DHUTYpaIlii HOHOB.

IlonsaTue 00 DHEPTUU MOHHU3AIUHU DHEPIUuM CpOJICTBA K DJIEKTPOHY.
DIIEKTPOOTPULIATETBLHOCTb.

Ilepuonnueckuii 3akoH u Ilepuogmueckas cucrema xumuyeckux 3yemeHToB 1. M. Menneneesa.
CB43b TEpUOAMYECKOr0 3aKOoHA W llepmoandeckol CUCTEMbl XMMHUYECKUX 3JEMEHTOB C COBPEMEHHOM
TEOpHEN CTPOECHHS] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsS CBOMCTB XHMHMUYECKHX JJIEMEHTOB U
00pa3yeMbIX UMH MPOCTBHIX U CIOXHBIX BEIIECTB IO TPYMIaM ¥ MepuoaaM. 3HaUYeHUE MEePHOINIECKOTO
3akoHa J[. . Menaeneena.

XuMnueckasi CBiI3b. BUIBI XUMHUYECKOM CBS3HM: KOBAJICHTHAs, MOHHAsA, METaJUIMUecKas. MeXaHu3Mbl




o0pa3oBaHMs KOBAJCHTHOMN CBsI3M: 0OMEHHBII
Y TOHOPHO-AKLENTOPHBIA. ODHEprusi W JJIMHA CBA3U. llOJIIpHOCTH, HANpPaBIEHHOCTb U HACHIAEMOCTb
KOBaJIeHTHOM cBs3U. KpaTHble cBsA3u. BogopoaHas cBsa3b. MexXMOIeKyIIpHbIE B3aUMOACHCTBHUS.

BaneHTHOCT, U BaJIeHTHbIE BO3MOXKHOCTH AaToMOB. ['MOpuan3anus aToMHBIX opOutaneir. CBs3b
AJIEKTPOHHOM CTPYKTYpPhl MOJIEKYJl C KX T'€OMETPUYECKUM CTpOEHHUEM (Ha TpUMEpEe COEIUHEHUI
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBnenue 0 KOMIUIEKCHBIX COEUHEHHUSX. Cocras KOMIUIEKCHOT'O HOHa:
KOMIUIEKCOOOpa3zoBatenb, Juranapl. KoopauHanuonHoe uwuciao. HomeHknatypa  KOMILIEKCHBIX
COCIMHEHUHN. 3HAUYEHUE KOMIUICKCHBIX coeanHeHud. [loHATHeo KOOpIMHAIMOHHON XUMUH.

BemectBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOIO CTPO€HHUsA. THUIbl KPUCTAUNIMYECKHX PELETOK
(CTPYKTYp) U CBOICTBA BEILIECTB.

[lonsiTue o nucnepcHbix — cucteMax. Mcrunable  pactBopbl.  [IpencraBiieHne 0 KOMIOUMIHBIX
pactBopax. CriocoObl BhIpaKeHUsI KOHIIEHTPALIMK PacTBOPOB: MaccoBas JOJsi  BEIECTBA B PacTBOpPE,
MOJISIpHAst KOHLICHTpaLs. HacplieHHble M HEHACBILIEHHBIE PAacTBOPbI, PACTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYEeCKUX BElIECTB. |pUBUANbHBbIC HAa3BaHUS OTIEIIBbHBIX
MPEACTABUTENEN HEOPTAHUYECKHUX BEIIECTB.

Knaccudukanus XUMHYECKUX peEaKkIUii B HEOPraHWYeCKOM W OpPraHu4eckod XHWMHUU. 3aKOH
COXPAHEHHUs MAacChbl BEUIECTB; 3aKOH COXPAHEHUS W NMPEBPALICHUS SHEPIUU MPU XUMUUYECKUX PEaKIMAX.
TennoBsie 3¢ (HekThl XUMUYECKUX peakiuil. TepMoXxuMudeckue ypaBHEHHUS.

CKOpOCTh XMMHYECKOH peakmuu, ©€ 3aBHCHMOCTh OT PAa3JIMYHBIX (HaKTOPOB.

['oMoreHHsle U reTeporeHHble peakuny. Karanus u kaTann3aTopsl.

OOparumble ¥ HeOOpaTUMbIe peakuu. XHUMHYEeCKoe paBHOBecue. KoHCTaHTa XUMHYECKOTO
paBHOBecHsl. PaKTOPbI, BIUAIONIME HA MOJOKEHUE XMMUUYECKOIO0 PABHOBECHUS: TeMIEparypa, JaBJICHUE
Y KOHUEHTPALMU BEIIECTB, YYaCTBYIOLIUX
B peakiuu. [Tpunuun Jle [laTenbe.

DnekTponuTHueckas aucconuanus. CuiibHbIe U ciialble 251eKTpoauThl. CTeneHpaucconunanuu. Honnoe
npousBesieHne Boabl. Cpena BOAHBIX PACTBOPOB: KHUCIIOTHAs, HEWTpalbHas, LieJaouHas. BoaopoaHsbiii
noka3zarens (pH) pactBopa. ['mnponus coneit.Peakuinu noHHoro oomeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peaklnu. CreneHb OKHUCIeHHsS. OKUCIUTENbU BOCCTAHOBHUTEID.
IIpouecchl OKHUCHEHWST W BOCCTAaHOBJICHMS. BakHeHIIMe OKHCIUTENM W BOCCTAHOBUTENU. MeTon
AIEKTPOHHOTO OanaHca. DNEKTPOIU3 paCTBOPOB M PACIIIABOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbI M3YYEeHHs] BEIIECTB W WX TMPEBpAIICHUI: pa3joKEHHE TMEePOKCUIa
BOJOpPO/a B MPUCYTCTBUHU KaTaJlU3aToOpa; MOJEIM KPUCTAJUIMYECKUX PEHIETOK; MPOBEACHUE peakUui
MOHHOTO OOMEHa; Ompe/eNieHHe Cpellbl PacTBOPOB C MOMOINBI0 HHAMKATOPOB; HW3YYCHHE BIIUSHHS
pa3INyYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIIUH U MOJOKEHHE XUMHUUYECKOTOPaBHOBECHS.
Heopranuyeckasi xumusi

ITonoxxenue HemeramnoB B Ilepuonnueckoint cucrteMe xumuueckux siaeMeHToB /. M. Menneneesa u
O0COOEHHOCTH CTpOEHMs X aToMOB. dDu3nueckue CBONCTBA HEMETAUIOB. AJJIOTPONHMSI HEMETauIoB (Ha
npuMepe Kuciaopoja, cepbl, ¢ochopau yriepona).

Bogopon. Ilomydyenuwe,  ¢u3nyeckue U XMMHUYECKHE  CBOMCTBA:  pEaKIMUC METalaMu U
HEMETaJJIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. I mapuabl. TOMIMBHBIENIEMEHTHI.
['anorensl. Haxoxxaenwe B mpupone,  CcHocoObl — mojydyeHus,  (U3MYECKHEeU XUMHYECKHe

cBoiicTtBa. ['amoreHoBomopoasl. Bakheillne  KUCIOPOACOAEPKAIME  COSAUMHEHUS  TaJOreHOB.
JlaGopaTopHble W TPOMBIIIUICHHBIE CITOCOOBI TIOJIYYCHHS TalloreHoB. [IpHMeHEeHHe TajloreHOB U HUX
COEMHEHUM.
Kucnopon, 030H.  JlabopaTopHbie Y POMBIIIIEHHBIE CIOCOOBI MOJTy4YEeHUS
KHUCJIOPO/Ia. duznueckue U XUMUYECKHUE CBOMCTBA U NPUMEHEHUE KHCIIOpOJia
1 030Ha. OKCHJIBI U IEPOKCH/IBI.

Cepa. Haxoxmenue B mpupoje, CHOCOObI TONydeHUs, (U3HUECKHe U XUMHUYECKHE CBOMCTBA.
Ceposogopon, cynbduasl. Oxcun cepbi(IV), okcun cepsl(VI). CepHucrasiu cepHasi KUCIOTH M UX COJIH.
OcoOeHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpruMeHeHnecepsl 1 e€ coeTMHeHUH.

AzoT. Haxoxnenue B mpupoe, crocoObl Mody4eHus, (pu3ndeckue U XUMUUYECKHe CBOMCTBAa. AMMHMAK,
HUTpUABL. OKCHIBI a30Ta. A30THCTas M a30THAs KUCIOTHI M MX coiu. OCOOEHHOCTH CBOMCTB a30THOM
kucnothl. [IpumMeHenne a30Ta u ero CoeIMHEHUN. A30THBIE YI0OpEHUSI.



®ochop.  Haxoxkmenue B mpupoae,  crmnocoObl  ToONydeHHUs,  (pU3MYecKkre M XUMUYECKHE
cBorictBa. Dochuasr u pochun. Oxcuasr Gocdopa, dochopras kuciaora u e€ conu. MetabochopHas
u_nupodochopHas kucaoThl, (ocdopucras u dochopHoBaTrcTas kuciaotrel. [Ipumenenue pochopa u
ero coeauHeHuit. @ocdopHbie ynoOpeHus.

VYraepon, HaxoxaeHue B mpupoge. AsmorponHble Moaudukanuu. Duznyeckre U XUMHUYECKHE
CBOMCTBAa MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxkcuna yriepoxa(ll), oxcun yraepoma(IV),
yrojibHasi KUCIIOTa U €€ COJM. AKTHUBUPOBAHHBIN yrojb, ajgcopouus. DymnepeHsl, rpadeH, YriaepoaHble
HaHOTPYOKU. [IprMeHeHnenpocThIX BelecTB, 00pa30BaHHbBIX YIIIEPOAOM, U €r0 COSAMHEHUN.

Kpemunii. Haxoxzaenue B npupoze, Croco0bl  MOJy4eHHUs, bu3HYECKUEe U XUMHUYECKHE
corictBa. Oxcun kpemuusa(IV), kpemHHeBas KHCIIOTa, CUIUKATHl. [IpUMEHEHHME KpPEMHHUS U €ro
coenuHeHuil. CTeKI10, €ro NoJyuyeHUe, BUJIbI CTEKJIA.

[Tonoxenune MmeramioB B Ilepuonnueckold cUCTEME XUMHUYECKHUX 3SJIEMEHTOB.

Oco0EHHOCTH CTPOCHHUS SJEKTPOHHBIX 000JI0YEK AaTOMOB METAJLJIOB.

PacnipocTpaneHre XMUMUYECKHUX 3E€MEHTOB-METAILIOB B 3€MHOU KODE.

Obume  Qusnueckue cBoiictBa  MeramioB.  IIpumenenue METAJUIOB B OBITYH
TexHuke. CIuiaBbl METAJLIOB.

DNEKTPOXUMHUYECKUHM pPsii HanpspkeHU MmeTtaiioB. OOmme crnocoObl MOTyYEHUS] METAIIOB:

TUAPOMETAJULYPIUsl, MUPOMETAILTYPrus, 3JeKTpoMeTamutyprus. [loHATHEeO KOppOo3uK METAILIOB.

CriocoObI 3a1UTH OT KOPPO3UH.

Ob6mas xapakrepuctuka metamioB |A-rpynmnel [leprogudeckold CUCTEMBI XUMHUECKHX JJIEMEHTOB.
Harpwii u kanuit: monydenue, GU3NIecKue 1 XUMHISCKHUE CBOMCTBA, TPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEIMHEHUI.

O6mas xapaxkrtepuctuka meramioB |IA-rpynnel Ileproanueckoil cucTeMbl XUMHUYECKHX AJIEMEHTOB.
Maruuii u KanplUuid: nonydeHue, Gu3ndeckue 1 XMMUYECKHE CBOWCTBA, MPUMEHEHUE IPOCThIX BEIIECTB
uux coenuHeHUd. JKECTKOCTH BOJBIM CIIOCOOBI €€ YCTpaHCHHUS.

ANIOMUHUI: TIONydyeHue, GU3NYECKUe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE NMPOCTOTO  BEIECTBa
U €ero COEIMHEHUI. AmdorepHbie CBOICTBa OKCHJA M TUAPOKCHIA aJIFOMHHMS,
TUAPOKCOKOMIUIEKCHI ATTFOMUHUS.

OOmiass xapakTepucTUka MeTauioB nobouHbslx noxarpynn (b-rpynm) Ilepuonnueckoil cuctemsl
XUMUYECKHUX 3JIIEMEHTOB.

O®uznyeckue U XUMHUYECKHME CBOMCTBA XpomMa M ero coeAuHeHH. OKCHUIBIM TUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl 1 TUXpOMaThl, UX OKHCIUTENbHbIE cBoWicTBa. [lomydenue u
IPUMEHEHHE XpoMa.

®u3nueckue M XMMHYECKHE CBOWCTBA MapraHiia M €ro coeAuHeHuid. BaxHeilue coeanHeHus
mapranua(ll), mapranna(IV), mapranua(VI) u mapranna(VII). [lepmanranat xanusi, €ro OKHCIUTEIbHbBIE
CBOMCTBA.

®usnyeckue U XMMHYECKHE CBOMCTBA jKeje3a M ero coeAuHeHUu. OKCUAbl, TUIPOKCHUIBI U COJH
xene3a(ll) u xeneza(Ill). [Tomyuenue w mpuUMeHEHUE jKelle3au ero CIIaBOB.

@u3nyeckue W XUMHUYECKHE CBOWCTBAa Meau W e€ coenquHeHuid. [lomydyeHue u mpuMeHeHue
MeIU U €€ COCIUHEHUM.

[{uHK: ony4enne, PU3NIecKne U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBONCTBA
OKCHUJa U THUJPOKCUJA ULHHKA, TUAPOKCOKOMIUIEKCHl  IIMHKA. [IpuMeHeHuWe 1HMHKAa M €ro
COoeIMHEHU . DKCIIepUMEHTaIbHbIE METOIbl U3yUEHHS BEIIECTB U MX MPEBpaLICHUI: U3ydyeHrne oOpas3IoB
HEMETAJJIOB; TopeHue cepel, ¢ocdopa, ’xene3a, MarHus B KUCIOPOJAE; H3yueHHE KOJUIEKIIUU
«Mertamipl M CIUIaBb»;  B3aUMOJAEWMCTBHE  IIEJIOYHBIX M IIEIIOYHO3EMENbHBIX METAJIOB C BOJOM
(BO3MOXHO MCIOJIF30BaHUE BUICOMATEPUANIOB); B3aMMOJCWCTBHE IIMHKA W Kelle3a C pacTBOpaMH
KHUCJIOTH IIEJIOYEH; KaueCTBEHHbIE PEaKMi Ha HEOPraHWYeCKUe aHMOHBI, KATUOH BOJOPOAA U KAaTHOHBI
METaJlIOB; B3aUMO/ICCTBUE THAPOKCUJIOB  aIOMUHHUSL U LIMHKA C PaCTBOPAMHU KHUCIOT U
HIeJIouel; pelleHne SKCIEePUMEHTAIbHBIX 3a7ad M0 TeMaM
«lanorens», «Cepa ue€ coenuHEHU», «A30T U Gochop U UX COCAUHCHUSN,

«MeTtasl M1aBHBIX TOATPYHIY, «MeTalibl TOOOYHBIX TOATPYIII.
XuMHUS U )KU3Hb

Ponb xumun B 00ecriedeHrH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTRA.

[TonsiTHE O Hay4YHBIX METOJIaX MO3HAHUS U METOI0JIOTUN HAyYHOI'O UCCIIEA0BaHUS.

HayuHble TpUHIOUIBI OpraHU3allll  XUMHUYECKOTO TPOU3BOACTBA. [IPOMBIIUICHHBIE CIIOCOOBI




MOJIyYEHUs] BKHEMIINX BEIIECTB (Ha MpUMEpe NMPOU3BOACTBA AaMMHUAKa, CEPHOW KHUCIIOTBHI, METaHOJIA).
[TpombinieHHble  cIOCOOBI MONYYEHHUS METAUIOBU CILIAaBOB. XMMHUUECKOE 3arpsi3HEHNE OKPYKaIoLIeH
cpensl U ero nocienctsus. [Ipobiema mepepaboOTKHM  OTXOAOB ¥ MOOOYHBIX  MPOAYKTOB.  Poib
XUMHUHB 00€CIIeUeHUH HEPreTuyeckoil 6e30macHoCTH. [IPUHITUIIBL «3eEHON XUMUN.

XumHs U 310poBbe yesoBeka. JIekapcTBeHHbIE cpexacTBa. IIpaBuia MCnosb30BaHUsA JIEKAPCTBEHHBIX
npenaparoB. Poiab XuMuM B pa3BUTUN MEIULUHBI.

XuMHS THIIM: OCHOBHBIE KOMIIOHEHTHI, NHIIEBble 100aBkU. Pomb XuMUMB oOecriedueHun
MUIIEBON OE30MaCHOCTH.

KocMmernueckue u napdromepusie cpenactBa. beiroBas xumus. [IpaBuia 6€30mMacHOTO MCIOIH30BAHUS
penapaToB OBITOBOW XUMUHU B ITOBCETHEBHOM JKU3HH.

XUMHS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTEIIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XUMHUS B CENIbCKOM X03s1iicTBe. OpraHndeckrie 1 MUHepajabHble y100peHHUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KpPacKH, CTEKJIO, KepaMHKa.

Matepuainsbl s aneKkTpoHuKku. HanoTexHonoruu.
PacuérHble 3agaun

Pacuérpl: macchl BelecTBa UM 00bEMA ra3oB MO HM3BECTHOMY KOJIHYECTBY BEIIECTBA, MAacce WM
00BbEMY OJHOTO M3 YYaCTBYIOUIMX B pPEaKIHWU BEHIECTB; Macchl (00bEéMa, KOJIMYECTBA BELIECTBA)
MPOJYKTOB PEaKIMU, €CIU OJHO M3 BELIECTB MMEET MPUMECH; Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
IIPOJYKTa PEAKLHH, €CIU OJHO M3 BEIIECTB JaHO B BHJE PACTBOpPA C ONPEACIEHHOW MACCOBOM IOJIEH
pPacTBOPEHHOI'O BEILIECTBA; MACCOBOM JOJIM M MOJIAPHOM KOHIEHTPALMM BEIIECTBA B PAcTBOPE; JIOJIH
BBIX0/1a IIPOJIYKTA PEAKLIUNA OT TEOPETUYECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBS3H

Peanuzanus MeXnpenMeTHBIX CBsI3€H MpU W3ydeHUH OOIed W HeopraHuueckoi xumuu B 11 kiacce
OCYIIECTBIISIETCS. Yepe3 HCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO- HAYYHBIX TMOHATUH, TaK U TOHSATHUH,
IIPUHATBIX B OTAEJIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIC MOHSTHS: SBJICHHE, HAYYHBIA (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHHTE3, Kiaccu(uKaumusi, TEepPHOAUYHOCTh, HAOIIOACHUWE, W3MEpPEHHEe, OSKCIIEPUMEHT, MOJIEINb,
MOJEIINPOBAHUE.

®usuka: marepus, MHKPOMHP, MAKPOMHpP, aTOM, JJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, WU30TOIBI,
PaJlMOaKTUBHOCTb, MOJIEKYJIA, SHEPTeTHUECKUI YPOBEHb, BELIECTBO, TEJIO0, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, UJCANIbHBIN ra3, Gu3nyecKue BeIUUNHBI, EAUHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

Buonorus: kierka, opraHusM, 53KocuUCTeMa, Ouocdepa, MeTadoIM3M, MaKpO-U MHUKPOAJIEMEHTHI,
OeNKH, >KUpBI, YIIIEBO/Abl, HYKJIEHMHOBbIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
SHEPIUU B DKOCUCTEMAX.

I'eorpacdus: MuHepaiibl, FOpHBIE TOPO/IbI, TOJIE3HbIE UCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus: XuMHUUYECKast IIPOMBIIIIIEHHOCTb, METAJLTYprus, CTPOUTENIBHBIE MaTEPUAJIbL,

CEBbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, NUIIEBas MIPOMBIIIIIEHHOCTB, dapmatieBTHYECKAS

IIPOMBILUIEHHOCTh, IPOU3BOJACTBO KOCMETUYECKHMX IIPENaparoB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX

MaTepHaJIoB, AIEKTPOHHAS MIPOMBIIIIIEHHOCTb, HAaHOTEXHOJIOTUU.




TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O IPEJMETA «XUMMUS»10 KJIACC

«OPI'AHUYECKASA XUMMU S

Bba3oBblii ypoBens (1 uac)

Yray06aéunblii ypoBenb (1+24aca)

Kou-Bo Kon-Bo
4acoB Paznen 1. Teoperuueckne oCHOBBI opranndeckoii xumuu (3 1)\(94) 4acoB
3y Tema 1. [Ipeamer oprannyeckoit xumuu. Teopusi XUMHYECKOT0 CTPOEHUSI OPraHNYECKUXCOETUHEeHHN I 94

[Ipeamer opraHrYeCcKON XMMUH: €EBOZHUKHOBEHNUE,
pa3BHUTHE U 3HAYECHUE B MOJYYCHUU HOBBIX BELIECTB U
MarepuayioB. JleMOHCTpaluu: — O3HAKOMJICHHE C
o0OpasiamMu OpraHM4YeCcKuX BEIIECTB UMaTepualaMu Ha
UX OCHOBE, — ONBITBI MO  IPEBPAILICHUIO
OpPTraHWYECKUX BEIECTB MPU HarpeBaHUU (TUIABJICHHE,
oOyrauBaHue u
TOpPEHHE).

DJIEKTPOHHOE CTPOCHHE aToMa yIJIepojia: OCHOBHOEC
¥ BO30YXIEHHOE COCTOsIHMS. BajeHTHbIE BO3MOXKHOCTH




aroMa yricepoznaa. Xumu4deckas CBSI3b B OpTraHUYCCKUX

COCIIMHCHUSIX. Turbr rHOpHIU3AIIH aATOMHBIX
opOuTanei yrieposa.

MexaHu3MBbI o0Opa3oBaHUs KOBAJICHTHOM CBSI3U
(oOMeHHBIHT 1 JIOHOPHO-AKIENTOPHBII ). Turnbr

MIEPEKPHIBAHUSI AaTOMHBIX OpOUTANICH; G- U -CBSI3U.

Teopust cTpoeHHsI OpraHUYECKUX coequHeHuil A. M.
BbytnepoBa, e€ ocHOBHbIE MoOyIOKEeHUS. CTPYKTypHbIE
dbopMynbl  OpraHMYECKHUX BellecTB. [ omororus,
n3oMepusl. XUMHUYECKas CBsSI3b B OPraHMYECKHX
COCIMHEHUSIX —OJMHAPHbIE U KPAaTHbIE CBSA3H. G- U T-
cBsa3u. JIabOpaTOpHBIA OIBIT: — MOJCIUPOBAHUE
MOJIEKYJT OpTaHMYECKHUX BEIIECTB.

OpunapHasi, nBO¥MHAas M TpoiHas cBa3b. CnocoObl pa3pbiBa
CBA3€M B MOJEKyJlax opraHudeckux BemiecTB. I[lonstue o
CcBOOOJTHOM pajiuKaje, Hykjieoduie
U 3JeKTpoduIe.
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CtpykTypHbBIE (hopmyibr Pa3IUYHbIX BUJIOB:

CKeJIeTHasl.
Bunbl uzoMepun: CTpyKTypHasi, MPOCTPAHCTBEHHAS.
DnexTpoHHbIe YD (PEKTHI B MOJIEKYJIaX OPTaHUYECKUX

COCMHEHUH (MHAYKTHUBHBIN U ME30MEPHBIH 3 (HEeKThI).

[IpencraBnenue o kiaaccu(UKALUU OPraHUYECKUX
BemiecTB. HomeHkiaTypa opraHuyeckix COeJMHEHU
(cucrematuyeckas) W TpPUBHAJIbHBIE  Ha3BaHMS

BAKHEUILINX MPEICTABUTEIIEH KJIACCOB

OpraHn4€CKuX BCHICCTB.

OcobenHoctu U KJIacCUpUKaus OpraHUYECKUX
peakuuii. OKMCIUTENbHO-BOCCTAHOBUTENIbHbBIE PEAKIIUNB

OPraHUYEeCKOW XUMHH.

3KCHepI/IM€HTaJ'II>HI>IG MCTOAbl  HM3YUCHUA BCIICCTB u ux
HpeBpameHHﬁ: Ka4CCTBCHHOC O6H3py>ICCHI/IC yriiepoga U

BOAOpPOJa B OpPTaHUYCCKUX BCHICCTBAX. Brrunciaenus:

— OIpeJIeJIEHUE MOJIEKYJISIPHOM bopMyIIbI
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OpraHu4eCcKoro BCIICCTBA 1o

9JIEMCHTOB, BXOJAIIUX B €I'0 COCTaB.

MaCCOBBIM JO0JIIM

Paznen 2. Yraesogopoasi (14)\(40)

2y

Tema 2. Hpeue.nbnble yYriieBoaopoabl — ajJKaHbl, MUKJI0AJTKAHDbI

64

AJKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTHUECKUN PSILI.
MeraH 1 3TaH — IPOCTENIINE IPEACTABUTEIN

QJIKaHOB: (PU3UYECKHE CBOMCTBA.

Homenkimatypa u wu30MepHusi ajiKaHOB. OIJIEKTPOHHOE U

3

NOPOCTPAHCTBCHHOC CTPOCHHUEC MOJICKYJI aJKaHOB, SP -

rubpuan3alys aTOMHBIX OpOHUTaNel yriepoja,

o-cBs13b. KoH(opMEpHL.

JleMoHcTpanus: duznueckue

CBOMCTBa aJIKaHOB

(pactBopumocth). [Ipaktuueckas pabora Nol.

[Tonyuenue MeTaHa U U3y4EHHE €TI0 CBOWCTB.

MertaH 1 3TaH — XMMHYECKHE CBOMCTBA (peakLuu
3aMEIIEHUS U TOPEHHUs ), HaX0XJIeHUE B IPUPOJIE,

IMOJIYUYCHHE U ITPUMCHCHUC.

XMUMHYECKHE CBOMCTBA AaJIKAHOB:

HU30MEpHr3alnu,
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ACTUAPUPOBAHUSA, OUKJIM3alnu, MMHUPpOJIn3a,

KpCKHHIA. IlpencraBiaeHrEe O MEXaHM3ME pPEaKIMH

pPaavKaJIbHOIO 3aMCIICHNW .

Huknoankansl. OO6mas  ¢opmyiaa, HOMEHKIATypa U
nzomepust. OcOOEHHOCTH CTPOEHUS M XUMHYECKUX CBOWCTB
MalbIX  (IMKIONpONAH, MHMKIOOyTaH) ©  OOBIYHBIX

(UMKIIOTIEHTAaH, [IUKJIOTEKCaH)
uKiIoankaHoB. CriocoObl MoJydyeHHsl U

IMPUMCHCHHUEC HUKJIOAJIKAHOB.

(6+1)u

Tema 3. HenpeneabHble YriieBOI0PO/IbI:

AJIKEHBbI, AJIKAJIUCHbI, AJIKUHbI.

Tema 3. HenpeneabHbie YriieBoI0PO/IbI:

AJIKeHbI, AJIKaAHEeHbI, AJIKHHBbI (13+2)4.
Tema 6. I'ajiorennpon3BoHbIE

YIJ1eBOAOPOaAOB (44).

(17+2)4

AJIKEHBI: COCTaB U CTPOEHHUE, T'OMOJOTHYECKHUIl
pan. Otunex U TOpONUIEH — npocTeiime

MPE/ICTaBUTENN ATKEHOB: (PU3NYECKUE CBONCTBA.

AJIKGHBI:  SP THOPHAM3ALNS aTOMHBIX  opOuTaneu

yrieposa, Oo- W  TCBS3W. CrpykrypHas 51
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TCOMCTPHUICCKAA ( QI/IC-T[ZaHC-! HU30MCpuUs.

Beruucnenus: —  HaxoXJeHHue MOJIEKYJIIPHOI 1P
(opMyJIBI OPraHNYEeCKOTO COCTUHEHHUS M0 Macce
(00BEMY) MPOTYKTOB CrOpaHUS.
OTWJICH W TIPONMJIEH — XUMHUYECKHUE CBOWCTBA (pEaKIMu 1
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THIpaTallul, OKUCIICHUS U
MIOJINMEPU3ALIH), MOJTyYeHUe u IIPUMEHEHUE.
[IpakTuueckass pabora
Ne 1. Ilonmyuenue 3TusIeHa U U3y4YE€HUE €TI0 CBONCTB.
XUMUYECKHUE CBOICTBa QJIKEHOB: 3aMEIIeHUs B  O- 1
MOJIOKEHWE TIpU  JBOMHOM  cBA3u. llpencraBieHue o
MEXaHW3Me pPeaklUU 3JIeKTPO(UIBLHOrO
OPHUCOETNHEHUS.
Tema 6. I'aoreHnpon3BoaHbIE YIeBoa0po10B (1uac u3 4): 1

DIEKTPOHHOE CTpPOEHHUE rajoreHonpOM3BOIHBIX
YIJIEBOAOPOAOB. JleMOHCTparus:
dusznyeckue CBOMCTBa

yTIE€BOJOPOAOB (PaCTBOPUMOCTE)  YTIIEBOJOPOJIOB.
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Boruncnenus: ornpezeneHue MOJICKYJIIPHOU

(bOpMYJ'IBI OpraHN4Y€CKOro BEIICCTBA IO MaCCOBBIM

JOJIAIM 3JICMCHTOB, BXOJAIIMX B €0 COCTaB.

1P

JlaGopaTopHbIi  OMBIT:—  MOAETUPOBAHUE  MOJIEKYJ

YTIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX Brluncienus mno
YPAaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJIYKTa PEAKIUU
[0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3

HCXOAHBIX BCIICCTB

WM NIPOJIYKTOB PEAKIIMH)

Tema 6. 'aoreHNPON3BOIHBIC YTIIIEBOAOPOI0B (2 Yac u3 4):

Peakmum 3amemieHus rajoreHa Ha THAPOKCOTIpYyIILY,

HUATPOTPYIILY, HUAHOTPYIIY,
aMUHOTPYIILY.

Tema 6. 'anoreHnpon3BoIHBIE YIIIEBOAOPOA0B (3 vac u3 4):
JelicTBue Ha TaJOr€HNPOU3BOJIHBIE BOJHOTO u
IEJIOYH.

CIIMPTOBOT'O pacTBOpa

BzauMogeilicTBue AuraioreHajlkaHOB C MarHHMEM U
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IIUHKOM.

Ankanuensl. byraguen-1,3 u MerunOyragueH-

1,3: cTpoenue.

AJIKaIII/IeHBII HU30JIMPOBAHHLBIC, KYMYJIIMPOBAHHBIC.

OcobenHoctu OJICKTPOHHOI'O CTPOCHUSAHN

XHMHYECKHUX CBOHCTB COHp}DKéHHBIX JUCHOB,

1,2- u 1,4npucoennHeHne.

CriocoOblI OTy4eHHs! M MPUMEHEHHE aJTKaIUCHOB.

AJkanueHsr: Ba)XHEUIINE  XUMHYECKHE CBOIICTBa

(peakiust MOJIMMEPU3AIUN ). [Tonyuenue
CUHTETHUYECKOTO Kaydyka U pe3uHbl. JJabopaTOpHBIN OMBIT:
— O3HaKOMJIEHUE C

O6p83].IaMI/I IJ1aCTMAacC, Kay4yKOB U PC3UHBI.

Tema 6. 'aoreHnpPoOn3BOIHBIE YIIIEBOIOPOIOB (4 dac u3 4):

TToustue 0 METaNIOOPTaHUYECKUX COETMHEHUAX.
HUcnonp3oBanue

TaJIOTCHIIPOU3BOJHBIX B 6I)ITy, TEXHUKE U B

XUMHUYCCKOM CHHTEC3C.
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Brrunciaenus: OMMpCACIICHUEC JOJIM BbIXOAa ITPOAYKTA

p€aKkuuu OT TCOPETUUCCKH BO3MOXHOIO.

1P

AJNKHUHBL: coctaB U OCOOEGHHOCTH  CTPOCHHA, 1
FOMOJIOTUYECKUH  psAl.  AUETWwieH —  NPOCTEHUIINNA
IIPEICTaBUTEND AJIKUHOB: COCTaB, CTPOEHUE,
¢bu3nveckne CBOMCTBA.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ 1
QIKWHOB, SP-TUOpUAM3AIMS aTOMHBIX OpOWTae yriepoja.
XHUMHYECKUE CBOMCTBA: JAMMEpPU3AUMU U TPUMEPHU3ALINH,
okucneHus. KuCIIOTHbIE CBONCTBA aJIKUHOB, HWMEOIIHUX
KOHIIEBYIO TPOMHYIO CBsI3b. KaueCTBEHHbIE peakUUH: Ha
TPOMHYIO CBSI3b, B3aNMOJICHCTBHE allETHIIEHA C aMMHA4YHBbIM
pacTBOPOM OKCHJa
cepeopa(l).
[Ipaktuyeckas padora Ne 3. [Tonyuenue arnerusieHa 1
Y U3y4YEHHUE €T0 CBOMCTB.
AneruneH: XUMUYECKUE CBOMCTBa (peakuu 1
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TUAPUPOBAHUS, raJOreHupPOBaHMS, TUAPATALNH,

TOpEeHHUsI ), TOJTyYeHHE U TPUMEHEHHUE.

2+1)u Tema 4. ApomaTudeckue yriieBoa0po/bl (8+1)u
1 | Apensl. bensou: coctas, cTpoenue, Gpuzndeckue u 1
XUMHUYECKHUE CBOMCTBA (peaKIMK raloreHUPOBaHUS
Y HUTPOBAHMS ), MOTyICHUE U IPUMEHEHHE.
[IpaBuio apOMaTHYHOCTH, PUMEPBI 1
apoMaTH4eckux  coenuHeHuil.  JlabopaTOpHBIM  OMBIT:
MonenpoBaHue MOJIEKYJ apOMATUYECKUX YTJIEBOJIOPOIOB.
[IpencraBieHue 0 MexaHU3ME
peakiui AIeKTPOPHILHOTO 3aMEIIIEHUS.
Brruncnenus: — yCTaHOBIIEHHE CTPYKTYPHOM 1P
(hopMyIIbI OPraHUYEeCcKOTO BEIIECTBA HA OCHOBE €T0
XUMHYECKHUX CBOMCTB MJIM CITIOCOOOB MOTYUEHUS.
1P | Tonyon: cocrtaB, cTpoeHHE, (PU3NYECKHUE U XMMHYECKHE 1

CBOMCTBA (DeaKUI/II/I TaJIOrCHHUPOBAHUA U HI/ITDOBaHI/I}I),

OOJYYCHHUEC M NPUMCHCHUC.

TOKCHYHOCTH ApPEHOB.
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[IpencraBinenrie 00  OpUEHTHUPYIOIIEM  JAEWCTBUU
3aMecTuTeNnel B 0EH30JIbHOM KOJIblIe Ha TPUMEPEAIKHIIbHBIX
paauKaioB, KapOOKCHUIBHOW, THAPOKCHIILHOW, aMUHO- H
HUTPOIPYIIIBI, aTOMOB

TaJIOrCHOB.

XuMuueckue CBOICTBA OeH3oia U €ro

TOMOJIOI'OB: OKMCJIEHHE TOMOJIOr0B O€H30I1a.

I'enernyeckas CBsI3b yIiI€BOJOPOJIOB,

IMpUHAJICKAIIUX K PAa3JIMYHBIM KJIaCCaM

Crnioco0sl HOJTyYeHUS apOMAaTHYECKIX
YTII€BOJIOPOIOB. OcobenHoctu XUMUYECKUX

cBoiicTB ctupona. [Tomumepusanus crupona.

Boruncnenus: —  YCTAaHOBJICHHE CTPYKTYpPHOM
(opMyJIbl OPraHMUYECKOr0 BELIECTBA HA OCHOBE €T0

XUMHUYECKUX CBOMCTB WJIH CIIOCOOOB MOTYYSHHUSI.

2y

Tema 5. [IpupoaHbIe HCTOYHMKH YIJIEBOJOPO/I0B M X NepepadoTka

(4+2)4

HpI/IpO,Z[HBIe HCTOYHUKH YriaeBoO4OpOa0B.

[Ipupoanblii  ra3 © MNOMyTHbIE  HEPTSHBIE  Trasbl.
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Hedtn u ed MIPOUCXOXKACHHE. Crioco0b1

nepepaboTku HedTu: MIEpPEeroHKa, KPEKUHT

(TepMHUECKU, KATATUTHUECKUH ), TUPOJIU3.

I'eneTndeckas CBsA3b MEXAY Pa3IUYHBIMU KIacCaMu 1
YIJII€BOIOPOIOB.
I'enernueckas cBA3b MEXY pa3IMYHBIMU KJIACCAMHU 1P
YIJI€BOIOPOIOB.
[IpoxykTel mepepaboTku HEPTH, UX MNPUMEHEHHE B 1
IIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIN yroyib 1 NpoIyKThl
ero nepepabotku. JlemoHcTpauus: —
kosmekun «HedTe» u «YTomby.
Boruncnenusi: — onpeneneHue MOJNEKYISIpHONH (HopMyIibl 1

KHUCTIOPOJIOCOJEPIKAIIETO  OPraHWYEeCKOro BEIIecTBa IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB; IO
Macce (00bEMY) MPOAYKTOB CrOpaHHs; IO KOJUYECTBY
BeliecTBa (Macce, 00bEMY) MPOAYKTOB PEAKITUU U/WUITH

HUCXOIHBIX BEHICCTB.
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Ypok 000011eHUsT MaTepraia TEMBI. 1P
Paznen 3. Kuciiopoacoaep:kauniue opranudeckue coequnenus (12 1)\(364)

34 Tema 6. Ciupthl. ®@eHoul Tema 7. Cimpthl. ®eHoJl 94
[IpenenbHble OAHOATOMHBIE CIIMPTHL. METaHOI U 3TAHOI: 1
cTpoeHue, (usMueckue U  XUMHYECKHE CBOMCTBa
(peakuuu c AKTUBHBIMHU MeTallJIaMH,
raJlor€HOBOJIOPOIAMH, TOpPEHHE), [IPUMEHEHHUE.

Bonopoaneie cBA3M  MEXAY ~ MOJIEKYJaMH  CIIHPTOB.

JlelicTBue MeTaHOJIa W 3TAHOJA HAa OPraHu3M YeJIOBEKa.

JlaGopaTopHble OMNBITHI: — TOPEHHE CIUPTOB;

OKHCJIEHUE 3TaHoJIa

okcugaom meau(Il).
[Ipenenbubie OJIHOATOMHBIE CIIUPTHIL: U30MepHs, 1
KJIacCUpUKaLs. duznueckue CBOMCTBA QJIKAHOJIOB.
JleMoHCTpanusi: pacTBOPUMOCTh CHUPTOB B Boje. CriocoObl
MOJIYYeHHUS! U IPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.
XUMHYECKHE CBOMCTBA  aJIKaHOJIOB: JIETHApaTalnu, 1
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OKHCJICHHA, B3aHMOH€fICTBHe C OpPraHUMYCCKHUMU U

HCOPraHNM4YCCKUMHU KHUCJIOTaMHU. HDCI[CTaBJIeHI/Ie O MCXAaHU3MC

peakimii HykieohrIbHOrO 3amenieHus. JleMoHcTpanuu: 1.
BsaumogeiictBue staHoysia ¢ Hatpuem. 2. OkucieHue
STUJIOBOTO  COUPTA  JIUXPOMATOM KaJns (BO3MOKHO
HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB).

MHOroaToMHbI€ CIUPTHI. IDTUIICHIIIUMKOIb W TJIMIEPHUH:

cTpoeHHE, (U3MYECKHE ¥  XUMHYECKHE CBOHCTBA

(B3aumoiericTBHE co LIEJOYHBIMU  METaJJIAMH,

KauyeCTBCHHAs pEaKIMs Ha MHOTOATOMHBIC CITUPTHI).

eiictBue Ha  opraHu3m 4enoseka. lIpumMeHenue

TJIMIIEPUHA U ATWICHTIUKOSA. JlabopaTopHbIe OMBITHI: —

B3aUMOJICHCTBUE TIIMIIEPUHA C THUAPOKCHIIOM

meau(Il).
MHoroaToMHEIE CIIUPTHI: B3aMMOJICHCTBUE

C OPraHUYCCKUMU U HEOPTaHNUYCCKUMU KUCIIOTaMU.
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3UpHI,

OcobenHoctu (l)I/ISI/I‘ICCKI/IX 1 XUMHYECKHX CBOMCTB.

IIpoctsrie HOMEHKJIaTypa

U U30MEpHS.

@®eHoN:  CTPOCHHE  MOJIEKYNbl, (U3WYECKHE U

XUMHYECKHE CBOICTBA. Tokcu4HOCTB ¢benomna.
[Tpumenenue penona. Berancnenus

— I10 YPaBHEHHMIO XUMUYECKON peakuu (Macchl,00bEMa,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WM NIPOAYKTa
peakIuu o U3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJTHOTO U3 HCXOTHBIX

BEILIECTB WJIU MPOAYKTOB PEAKIIHH ).

deHoI: B3aMMHOC BIIMAHHC

O6eH3zonbHOr0  siapa. OcobeHHocTH
(denona. KayectBeHnble peakiuu Ha (EHOI.

®denondopmanbaeruiHas cMoa.

TUIPOKCOTPYIIBI U

XHUMHUYECKHX CBOMCTB

[IpaxTnueckas pabora Ne 4.
9KCIIEPUMEHTAIbHBIX 3aja4y = [0 TeMme
(heHoIbI.

Pemenne

«CrupThIx

Tu

Tema 7. Aabaernabl. KapooHoBbIe KHCI0THI.

Tema 8. Aabaeruabl. KapooHoBbIe KHCJIOTHI.

21y
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Caoxublie 3¢pupbl

Caoxublie 3¢upsl. JKupbi

Anpaerunpl M KeTOHBL. DOpMallbJETHl, aleTaabICTHI:
cTpoeHue, (uU3MYeCKHe U  XUMHYECKHE CBOHCTBA
(peakIyu OKUCIICHUS ¥ BOCCTAHOBIICHHS, KAYECTBEHHBIC
peaknun).JJabopaTopHbIE OTBITHI:

— OKHCIIGHHWE abJCTHUIOB aMMHAYHBIM PacTBOPOM
okcuaa cepedpa(l) u rugpokcuIom

meau(II).

DIEeKTPOHHOE CTpOEHUE KapOOHUIbHON IpYyIIIbL.
I'omonoruueckue psiibl aJbJIETH/I0B 1 KETOHOB:
U30MEPHS.

IIpencraBnenue 0 MEXaHU3Me peakuui

HVKJ'IeO(bI/IJ'IBHOFO INIPUCOCIMHCHHNA aJIbACTHI0B.

CDOpMaJ'II)IIGFI/II[, AlCTaIbACT U/ TTIOJTYUCHUC U

MMPUMCHCHUC.

ArteToH: CTPOEHHE, dbusnueckue u

XUMHUYECKHE CBOMCTBA (pEakIMy OKHUCICHUSI U
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BOCCTaHOBJIeHI/ISI), NOJYYCHHUE U IPUMCHCHUC.

Boruucnenusi: ONpEeAEICHUE MOJIEKYIISIPHON

bopmybl
OpraHUYEeCcKOro BEHIECTBA 10 MACCOBBIM JOJISIM DJIEMEHTOB,

BXO/SIIIIUX B €ro cocraB; Mo Macce (00bEMY) MPOAYKTOB

CropaHus; TI0 KOJMYECTBY BemiecTBa (Macce, 00BEMY)
NPOAYKTOB  pEaKIMH W/WIM HUCXOAHBIX  BEIIECTB; —
YCTAHOBJICHHE  CTPYKTYPHOH  (OpPMYNBI  OpraHUYECKOTO
BEIIIECTBA HA OCHOBE €TI0
XUMHAYECKHX CBOHCTB MJIM CIIOCOOOB TIOJTY4EHHUSI.
Ypok 0600111eHUsI MaTeprana TEMBI.
OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCIIOTHI.
MypaBbuHass W yKCYCHasi  KHCIOTBI:  CTpPOCHHUE,
¢dbu3nuecKkue U XUMHUYECKHUE CBOWCTBA (CBOMCTBA, 00OIIME
s kimacca  kuenor). [lpaktudeckas pabora Ne 2.
CaoiicTBa pacTBOpa
YKCYCHOM KUCIIOTHI.
Ocobennoctu CTPOEGHHUSI ~ MOJIEKYll  KapOOHOBBIX
KuciaoT. UM3omepuss ¥ HOMEHKJATypa. Bonopoansie
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CBsA3U MCIKY MOJICKYJIaMHU Kap60HOBBIX KHUCJIOT.

OnHOOCHOBHBIE IpeiebHbIE KapOOHOBBIE
KHCJIOTHI: peaKkLuu C y4acTHEM YTJIEBOJOPOAHOTO
paauKana.

MypaBbUHass W YKCYCHasi KHUCIJIOTBI: peakuus

STepUPHUKAINH, TIOTYICHUE U IPUMECHEHHE.

Oco0eHHOCTH CBOMCTB MypaBLHHOﬁ KHCJIOTHI.

Mmuoroo6pa3ue KapOOHOBBIX KHCJIOT.
[IpencraBurenu BBICILIUX KapOOHOBBIX KHCJIOT:

IMaJIbMUTHHOBAA, JIMHOJICBAA, TUHOJCHOBAA KHUCJIIOTHI.

OcobenHoctu CBOMCTB HenpeenbHbIX
1 apOMaTUYICCKUX Kap6OHOBI>IX KHCIIOT, }II/IKap6OHOBI>IXKI/ICJ'IOT,

l"I/II[pOKCI/IKap6OHOBBIX KHUCJIOT.

CTeapI/IHOBaH " OJICMHOBAA KUCJIOTBI KaK NPEACTABUTCIIN
BBICIIUX Kap60HOBI)IX KHUCIOT. MbIIa KaK COJIM BBICIIHX

KapOOHOBBIX KHCJIOT,

HUX MOIOIIIEE JENCTBHUE.

ITonsaTue O CMHTECTHYCCKHX MOIOIINX cpeacTBax
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CMQ).

ITonstue o MMPONU3BOAHBIX Kap60HOBBIX KHUCJIOT —CJIOXKHBIX

3(1)I/Ian, aHruapujgax, ralorcHaHruapuaax,

aMuaax, HUTpuJjiax.

CrnoxHble 3UpHI KaK IIPOU3BOHBIE
KapOOHOBBIX KHCJIOT. I'unponus CJIOKHBIX
3(hupoB.
Cnoxusie 3¢gupsl. ['omonornueckuit psia, oOmas

(bopmyra, M30MepHs 1 HOMEHKIIATypa.
[IpakTuueckas paboTta No 5. Pewmenue
AKCIIEPUMEHTAJIBHBIX 3aJa4 Mo TeMe «KapOOHOBBIEKHCIOTHI.
CnoxHbie 3(UpBI».

Kupel. Tuwgponmsz  xupoB. IlpumeHeHwe  KHUPOB.

buonornueckas poap KHpPOB. Beruucnenus: — 1o

YpaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa,

KOJIMYCCTBA HCXOAHOT'O BCIICCTBA WM TIPOAYKTaA

paknuu IO HU3BCCTHBIM  MacCcCe,

O6’béMy, KOJIMYCCTBY OAHOIO M3 HUCXOAHBIX
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BELIECTB UJIU MIPOIYKTOB PEAKIUN).

XKupsl: ctpoenue, puznyecKrue CBOMCTRA.
Oco0eHHOCTH CBOWMCTB >KMPOB, COJEPKAIIMX OCTaTKU

HEIPEICIbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPOLE.

KonrposnbHast paborta: «Kucnoponconepxammue

OpPraHu4YCCKHUC COCAUHCHU).

2y

Tema 8. YriieBoanl

Tema 9. YriieBoabl

64

VYrieBoapl: cocTas, Kilaccu(pUKALUAYrIeBOJOB (MOHO-
, Iu- W mnoiucaxapunbl). [nroko3a — mnpocTeriuii
MOHOCaxapuj: OCOOEHHOCTH

CTPOCHUA MOJICKYIJIBI,

(I)I/ISI/ILICCKI/IeI/I XUMHUYECKHE CBOMCTBA (BSaHMOHeﬁCTBHe C

ruapokcuaom  Meau(ll),  okucneHme — aMMUAYHBIM
pactBopom  okcuaa  cepebpa(l), BoccraHoBieHue,
OpOXXeHHE  TIJIIOKO3bI), HaxOXKIEHHE B  NPUPOJE,

IMPUMCHCHUC, Ouonoruyeckas POJIb. DOTOCHUHTES.

@®pyKTO3a KaK U30Mep IIFOKO3bI.

Onrtuyeckas H30MeEpUSL.

Konpuaro-1ienHas
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TayTOMEpPU Ha IIPpUMEPE MOJICKYVYIJIbI T'JIFOKO3hI,

npoeKIuu Xeyopcea, (I,B-aHOMGDH T'TFOKO3HEI.

MOHOC&X&pI/II[BIZ rajakKTo34, 1)1/16033, JAC30K- CI/IDI/I6033.

dusnyeckue CBOIiCcTBa U HAaxXOXICHHE B MPHPOJIC.
JlaboparopHslii onbIT: B3aumoseicTeue

pacTBopa rroKo3bl ¢ rupokcugom meau(Il).

Caxaposa — NOpCACTABUTCIIb JHUCAXAPHUA0B, THAPOJIN3,

HaXoXJICHUEC B TNpUPOAC W IIPHUMCHCHHC. KanMaJI 41

LEJUII0JI03a  KakK MpUpojHble mnonaumepsl. CrTpoeHue
Kpaxmaja | Le/UItojo3bl. (DHU3MUecKHe M XUMHYECKHE
CBOMCTBa Kpaxmaina (THApPOJIN3, KAYECTBEHHAsI PEaKIUs C
nonom). JlabopaTopHbIi OMNBIT: —

B3aHMOJCICTBHE KpaxmaJia ¢ HOJA0OM.

Jucaxapunpl: ManpTo3a M jakTo3a. BoccranasiuBatomye u
HEBOCCTaHABJIMBAOIINE Jcaxapu/ibl. [Nonucaxapuaer:
rkored. CtpoeHue

MaKpOMOJICKYJI TTIMKOTr'€HA.
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XnUMHYecKre CBOMCTBA LEJUIIOJIO3BI: THAPOJIN3, IMOJIYYCHUC
3(1)I/IpOB nemnrono3el. IloHsTHE 00 HNCKYCCTBCHHBIX BOJIOKHaX

(BUCKO3a, alleTaTHBIN

IENK).

Paznen 4. AzoTcoaep:kamue opranndeckue coexuuenus (3 1)\(94)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTEI. Beaxku

Tema 10. AMUHBI. AMUHOKHCJIOTHI. Besikn

9y

AmuHpl. MeTHIaMUH U aHUJIMH: COCTaB,

CTpPOCHHUEC, d)I/I3I/I‘-IeCKI/Ie 1 XMMHYCCKHE CBOMCTBA

(ropeHue, B3aMMOAEHCTBUE C BOIOU 1

KUCJIOTaMH ).

Knaccudukanus aMHUHOB: anupaTUIecKue u
apoOMaTHYECKHE; IIEPBUYHBIE, BTOPUYHBIE U
TpeTuuHble. AMHUHBL: u3oMmepus. CrnocoObl MOJyd4eHUs U
MIPUMEHEHHE aTu(paTHUYECKUX aMUHOB.

[lomyyeHune aHUIMHA U3 HUTPOOEH301a.

B3auMHOEe  BiMSHME ~ Tpynnm  arOMOB B MOJIEKYJE

aHHUJINHA. Ocobennoct XHUMHUYCCKUX CBOICTB
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aHwivHa. KayecTBeHHblE peakIMM Ha aHWIUH. AMHHBIL
AIKWINPOBaHKUE, B3aMMOJCHCTBHE MEPBUYHBIX aMUHOB C
azotucroit kucinorou. Conm
ATKUIIAMMOHMUSL.
AMMHOKHUCIIOTBI KakK amQoTepHbIS

OpraHn4€CKuC COCAWMHCHMUA. dusnuecke U XUMHUYECKHE

CBOMCTBA aMUHOKHUCIOT (Ha TMpuMepe  TJIHUIMHA).

buonoruueckoe 3HaueHue

aMUHOKHCIOT. [lenTuast.
Howmenxkmnarypa Y U30MEPHUS. OtnenbHbIC
IpeaACTaBUTCIIN O-aMHUHOKHCJIIOT: TJIMIOUH, aJIaHUH,
deHunanaHuH, CEepHH, TJIYTAMHHOBas  KHUCIOTA, JIW3HH,

nucTend. OnTuyeckas W30MepHUs aMHHOKHMCIOT: D-

1 L-aMUHOKHUCIIOTBI.

Peakuust monukoHaeHCaMK, 00pa30BaHNUEe NENTHIHOM

cBs3u. JlemoHcTpanus: PacTBopeHne 6eIKoB B BOJIE.

benku kak MNPpUPOAHBIC BBICOKOMOJICKYIISIPHBIC

COEIMHEHMS. [lepBrunasi, BTOpUYHAs u
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TPETHUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBA
O€JIKOB: TUAPOU3, ACHATYpALUsl, KAUECTBEHHBIE PEAKIIUU
Ha Oenku. JleMoHCTpauuu: — JeHarypanus OeJKoB IpU

Harp€BaHnuu, — HOBCTHBIC pCAKIIUU OCIKOB.

IlousTHE 00 A30TCOACPKAIINX I'CTCPOIMKINYCCKUX

coequHeHusaX. [IMpUMUAMHOBBIE M NOYPUHOBBIE OCHOBAHUS.

HykienHoBbIE KMCIIOTBI: COCTAB,

CTPOCHHUE U OMOJIOTMYECKAs POJIb.

[IpakTuyeckas pabora Ne 6.Pemenne
IKCIIEPUMEHTAIBHBIX 3a1a4 o TeMe

«A30Tconep>1<anme OpPTraHU4YCCKUC COCIUHCHU .

Pasnei. 5. BoicokoMouiekyJisipHbie coequnenust (24)\(64)

Tema 10. IlmacTmaccsl. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKyJISIPHbIE COeIMHEHUS

OcHOBHBIE IIOHATUA XUMHHN
BBICOKOMOJICKYJIAPHBIX COCﬂHHCHHﬁZ MOHOMEp, NOJIUMED,

CTPYKTYpHOE€  3BEHO,  CTENEHb

moJIMMEpu3aliu, CpCaAHAA MOJICKYJIAPpHAasA Macca.
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OcCHOBHEBIE METObI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ —

MmoJIMMEpHU3alvAa U NMOJIMKOHACHC AU,

IIpencraBpneHue O CTCPCOPETYIAPHOCTH H

HaI[MOHeKVHHDHOﬁ CTPYKTYPE NOJIMMEPOB, 3aBHCHUMOCTH

CBOMCTB IOJINMECPOB oT ux MOJICKVYJIAPHOT'O )41

HAaAMOJCKVYJIAPHOI'O CTPOCHU .

JlemoHcTpanust 00pa3oB pe3uHbl. BumeodparmMeHT

«BynkaHu3anus pe3suHb».

[Ipaktrueckas padorta Ne 7. Pemienue skcriepuMeH-TalIbHBIX
3aj1a4 o TeMe «Pacno3naBanue

OpTraHU4YCCKUX COGI[HHCHI/IfI».

ITnacrmaccer (OJIMATHUIIEH, MOJUITPOTIUJIEH,

IIOJMBHHUIXJIOPHO, TONUCTHPOJ). HaTypaldbHBIM U

CUHTETHUECKHUE KaVIyVKH (OyTaIeHOBbIN,
XJOPOOPEHOBLIN U U30OPEHOBLIN ). Bomokna:
HaTypaJIbHEIE (XJIOTIOK, IEPCTh, mENK),

HCKYCCTBEHHBIC (aIleTaTHOE BOJIOKHO, BHCKO3a),
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CUHTETHYECKHE (KalpoH W JaBcaH). JlemoHCcTpauus: —

O3HaKOMJICHHE ¢  oOpa3mamMu  MPUPOJTHBIX u
HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacC, Kay4yKoB.

[TnacTMacchl: TOTUMETHIIMETAKPUIIAT, TOJNH- KapOOHATHI, 1
noJMdTHIICHTEpedTanar. Yrwmzamuss u nepepaboTka
IIACTHKA. DJIaCTOMEPbI: CUIMKOHBL.
IToauMepsl  cHENHMAILHOIO HasHayeHus  (TedJoH,
KeBJap, DIEKTPOIPOBOISIINE [IOJIMMEPBI,
OHOpa3aaracMblC IOJIUMEDDI).
[IpakTnueckas pabora Ne 8. Pemenue 1
JKCIIEPUMEHTANBbHBIX 3a7a4 1o Teme «Pacmo3HaBaHue
IJJACTMACC M BOJIOKOH»
Paznen 6*. Utorosoe nopropenue (14)\(54)
1P | UtoroBasi koHTpoJIbHasI paGoTa 3a kypc 10 1P
KJjacca
I'enernueckas 2P

HOBTOpCHI/Ie. CBA3b MCKOAY

Pa3IMYHBIMU KJIaCCaMH OPraHUYCCKUX CoeJII/IHeHI/Iﬁ
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IloBrOpenue. BpluuciaeHus: — ONpeneleHue MOJIEKYJIIPHON 2P
(opMyJIBl OpPraHMYECKOTo BEUIECTBA IO MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €ro cocraB;, Mo Macce (00BEMY)
IPOIYKTOB CrOpaHus; IO KOJMYECTBY BeIIeCTBa (Macce,
00bEMY) MPOJIYKTOB PEAKLUMU W/MIM UCXOJHBIX BEIICCTB; —
YCTQHOBJICHHE  CTPYKTYpHOH  (OpMyJBbl ~ OPraHUYECKOTO
BEILIECTBA Ha OCHOBE €r0 XMMUYECKUX CBOWCTB MJIM CIIOCOOOB
HOJTYYCHHUS.
1 4 B Hexedro, Bcero 35 u, 3 4 B Hege110, Beero 105 u,
W3 HUX 3 4 — pe3epBHOE BpeMs n3 HuX 10 4 — pe3epBHOE Bpems
TEMATUYECKOE IINTAHUPOBAHUE YYEBHOTI'O INIPEJMETA «XUMMUSI»11 KJIACC
«OBIIASA U HEOPTAHUYECKAS XUMMUS»
Ba3zoBblii yposenn (1 yac) Yriay0aénnblii ypoBenb (1+24aca)
Komn-BO Kon-BO
4acoB Pa3nen 1. Teopernueckue ocHOBBI XxumMuu (129\36 u) 4acoB
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3u Tema 1. Ctpoenne atoma. Ilepuoanyeckuii 3aKoH u (8+1)u
Ilepuoauyeckasi cucremMa xXuMudeckux 3jeMmeHToB . U. MenaeneeBa
1| Xumuueckuit aneMeHT.  AtoM. Snpo  aroma, 1
U30TOIIBI.
KopnyCkyJIIpHO-BOJIHOBOW JyaJu3M, JBOWCTBEHHAAIPUPOIA 1
AIIEKTPOHA. Crpoenue 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAaHTOBBIE YHCIIA.
Pacnipenenenue AIIEKTPOHOB o aTOMHBIM 1
opOUTANAM; OPUHIMI MUHUMYyMa 3HEPIUM, NPUHIIMII
[Taynu, npaBuio XyHna.
1| DnextponHas oOojouka.  DHEPITUYECKUE YPOBHH, 1
NOJYpPOBHU. ATOMHBIE OpOHMTaNU, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacTpeeieHHs SJIEKTPOHOB IO OPOUTAIISIM
B aroMax »dJIEMEHTOB IMEPBBIX YETBIPEX IIEPUOJIOB.
OneKTpoHHAas
KOH(UTrypanus aTOMOB.
DJEKTPOHHBIE KOH(UTypaIu aTOMOB  3JJIEMEHTOB 1
MepBOro — 4eTBEPTOTO MEepPHOJIOB B OCHOBHOM
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1 BO30YKAEHHOM COCTOSIHUH, AJIEKTPOHHbBIE

KOH(UTYpallui HOHOB.

[Tousitue 00 OHECPIruM MOHHU3allMH, SOHCPIrunu CpoACTBA

K OJICKTPOHY. SHBKTPOOTPI/IHaTCJIBHOCTB.

Ilepuonnueckuin 3akoH u Ilepuonmueckas cucrema
xumudeckux oanementoB JI. WM. MennaeneeBa. CBsi3b
nepuoauyeckoro 3akoHa u Ilepronnueckodl CHCTEMBI
xumudeckux anemeHtoB  J[. WM. MengeneeBa ¢
COBPEMEHHOMN Teopuen CTPOEHUSA aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS  CBOMCTB  XHMHUYECKHX
9JIEMEHTOB U 00pa3yeMbIX MMM MHPOCTBIX M  CIOKHBIX
BEIIECTB MO TIpynmaM © [epuoAaM. 3HAYeHHUE
nepuoanueckoro 3akoHa J[. . Menpeneesa.

Jdemoncrpauus
Buaer Ta0IHIL «ITepnognueckas chcTeMa

XUMHUYecKuX 35iemMeHToB /1. . MenaeneeBray

O0001IeHrE U cucTEMAaTH3alHS 110 TEME.
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Pa6ora ¢ Tecramu B popmate EI'D

YPOK KOHTPOJIS 3HAHUM MaTepraja TEMbI 1P
Pab6ora ¢ Tecramu B popmate EI'D
44 Tema 2. CTpoenue BemecTBa. MHOroodpasue BelecTB 10 4
1| Ctpoenne BemecTBa. XUMHUYECKas CBs3b. Bujbl 1
XUMHYECKOM CBSI3M  (KOB&JIEGHTHAs HEMOJsIpHas U
HoJIsIpHas, VOHHa, METaJUIN4ecKas).
Mexanu3mbl 00pa30oBaHUsl KOBAJEHTHOW XUMHUYECKOU
CBsA3M (OOMEHHBIN U JOHOPHO- aKLENTOPHBIN).
Bonopoanas CBSI3b.
BasieHTHOCTS.
OHeprud W anuHa CBsA3H. [lodspHOCTH, HaNpaBIEHHOCTb U 1
HACBIIIAEMOCTh ~ KOBAJEHTHOM  CBA3U. KpaTHble  CBA3M.
Bonoponnast cBs3b.
Me:xMoseKyasipHble B3aUMOJIEHCTBUS
BanentHocTh Y BaJICHTHBIE BO3MO>KHOCTH aTOMOB. 1
I'uGpuusanus aTOMHBIX opouTanen. Cas13p
INEKTPOHHOU CTPYKTYpBI MOJIEKYJI C uX
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r€OMETPUYECKUM CTPOEHUEM (Ha IpuMepe
COCTMHEHHH 2JIEMEHTOB BTOPOTO MEPUOIA).

DJIeKTpOoOTpULIATENbHOCTh. CTeneHb OKuciaeHus. MoHsi:

KaTUOHbI M AaHWOHBI. BemiecTBa MOJIEKYJISIPHOTO U

HEMOJICKYJIIPHOTO  CTPOEHHs. 3aKOH  IOCTOSIHCTBA

COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PELIETOK U

CBOMCTBA BEIIECTB.

JleMoHcTpaL s

Mojenu KpUCTAIIINYECKUX PEIIETOK
[IpencraBnenus 0 KOMILJIEKCHBIX COCIMHCHUSIX.
CocraB KOMIIJICKCHOT'O HOHa: KOMIIJICKCO-
oOpa3zoBartenb, TUran/sl. KoopAMHAIIMOHHOE YHCIO.
Homenknatypa KOMILIEKCHBIX COCIMHCHUMN.
3HadeHUE KOMILIEKCHBIX coequHeHni. [lonsTue

0 KOOPAMHAIIMOHHON XUMUU.

IToustue o AUCHICPCHBIX CUCTCMaAX. HctuHHBIE B

KOJITTOUJHBIC PacTBOPBLI. MaccoBas H0JIA

BEILIECTBA B PACTBOPE.
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CriocoObl  BbIpaXKeHUs KOHIEHTpaLUU pacTBOpOB: 1
MaccoBas ~ JI0Ji1  BelIeCTBa B PacTBOpE, MoJIsIpHast
KOHIICHTpALIHUs.
Hacpliennsle Y HEHACBIIIICHHbIE PacTBOPBHIL, 1
pactBopuMocTh. Kpucramioruaparsl.
Berunciienus
C UCTIIOJIb30BaHUEM TIOHSATHIH «MaccoBast TOJIST
pPacTBOPEHHOTO BEIIECTBA», «MOJISIpHAs
KOHIIEHTPAIUS»
1| Knaccudukanus HEOpPraHUYECKUX COETUHEHU. 1
Howmenkiiarypa HeopraHM4ecKkux BelIeCTB. | eHeTnueckas
CBSI3b HEOPraHMYECKHX BEILECTB,
NPUHAAISKAIINX K Pa3InYHbIM KllaccaM
(5+1)u Tema 3. XuMnuyeckue peakiuu (17 +1)u
Boruncienus 1P
— Macchl  BeIEeCTBa wi  o0bémMa  razoB 1O
U3BECTHOMY KOJINYECTBY BEIIIECTBA, Macce  WIH

00BEMY OJTHOTO U3 YYAaCTBYIOIIHUX B PEAKIINH BEIIECTB;
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— MacCOBOH JOJIN n MOHHpHOﬁ KOHLCHTpannunu

BEIIECTBA B PaCTBOPE

Borunciaenns
— Macchl (00bEMa, KOJTMYeCTBa BEIIEeCTBA) MPOYKTa PEaKIny,
€CIM  OJHO W3 BEHIeCTB JIaHO B BHJIE pacTBopa C
onpeAcséHHON MaccoBOM Jioiei

PacTBOPEHHOTO BEILIECTBA

Xummnueckasi peaknus. Kiaccupukanuss XUMHYECKUX
peaKuHuii B HEOPraHWYECKOM M OPraHWYECKOW XUMHH.
3aKOH COXpaHEHMsI MACCHI BEIIECTB; 3aKOH COXpPaHEHHS
U TPEBPALLEHUs

SHEPTHUHU IIPU XUMHUYCCKUX PCAKIIUAX.

TemoBele 3 deKThI XUMHYECKHUX peaxkuui.

TepMoXuMHUUYECKHE YPABHEHHS.

Brruucienus

— Tem1oBoro pdexra peakuu
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CKOpOCTB pE€aKknuu, e€ 3aBUCHUMOCTH OT Pa3JIMIHBIX

bakTopoB. OOpatumble  peaKIIUH. Xumuyeckoe

paBHOBecue. DakTOpbl, BIMAIOIIME HA COCTOSHUE

xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

IIpakTnyeckas padora
Ne 1. BnusnHue pa3nuyHbix (QAKTOPOB Ha CKOPOCTh

XAMHYECKOW PEaKIUU.

I'omorenHsbie Y T€TEPOreHHbIE peaxkuuu. Karanu3

M KaTaJIn3aTophl.

KoHcTaHTa XMMHUYECKOIO0 PaBHOBECHS. (DaKTOpLI, BJIMAOIINUC

Ha TIOJIO)KEHHWE XHMMHYECKOTO PpaBHOBECHUS: TEMIIEpATypa,
JaBJICHUC U KOHLICHTPAUHN BCIICCTB, YUACTBYIOIIUX B PCAKIINH.
[Tpuunun Jle Hlatense.

IIpakTHyeckas padora

Ne 2. BnwusHue pa3nuyHbIX (AKTOPOB Ha TOJOXKEHUE

XUMHNYCCKOT'O paBHOBECHL.
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:‘)HCKTpOHI/ITI/IquKaﬂ Jucconuanus. CuipHbIE B
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cinalble AMEeKTPoNUTh. Peakiinun noHHorooomMeHa.
JlaGoparopHas pabora

— TIpOBe/IeHNE PeaKnii HOHHOT'O OOMEeHa

Beinonnenue YIPa)KHECHUN no temaMm:  CuibHbIEH
cia0bie 251eKTpOoauThl. CTENeHb TUCCOLUALIUH.
Peakuuu nonHoro oomMeHa.
Pemenue 3anay o remMe: XuMudeckoe paBHOBECHE

Cunpupie U cnabbie 2aekTpoiuThl. Cpena BOJHBIX

pPacTBOPOB BEIIECTB: KHUCTasi, HEUTpallbHas, IIeT0YHasl.

[onsatre o BojopoaHoMm mokasarene (pH) pactBopa.

['Maposn3 opraHuvecKuX U HEOPraHMYECKUX BEIIECTB.

JlaGopaTopHas padora

— OTIpe/IeTIeHNe CPeibl PaCTBOPOB BEIIECTB C IMOMOIIIBIO

YHHUBEPCAIBHOTO HHIUKATOPA.
Honnoe IPOU3BEICHUE BOJIBI. Cpena BOJIHBIX

101




pacTBOpPOB: KHUCJIOTHAS, HEUTpanbHasl, HIeJI0YHasl.
Bomopoansiii mokasaressb (PH) pactsopa.
Tuaponus coreii. 1
1 | OxucIUTENTEHO-BOCCTAHOBUTEIIbHBIC PEAKIUH. 1
JleMoHcTpanus
Paznoxxenue mnepokcuaa BOAOPOJAa B TPHUCYT- CTBUU
karanu3atopa. lloHaTHe 00 3JIEKTPOJIM3E PpACIIaBOB U
pacTBOpoB coJieil. lIpumeHeHue
DIEKTPOIU3A.
OKHCIUTENTbHO-BOCCTAHOBUTEIIbHBIE peakiuu. Crenenn 1
okucneHus. OKUCIUTENb MW BOCCTAaHOBUTENb. IIporeccs
OKHCIICHUS U BOCCTaHOBJICHHSI.
Baxwuerniye OKHCIHUTENN W BOCCTAHOBUTENU. Meton
3JIEKTPOHHOTO OanaHca
DIEKTPOIN3 PAaCTBOPOB U PACILIIABOB BEIIECTB. 1
1P | KortponbHas padora 1 (1momyroaue) Kontponbnas padora 1 (tect B hpopmate EI'D) 1
Paznen 2. Heopranmueckas xumus (164\514)
(8+1)u Tema 4. HemeTtasibl 294
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Borunciienus
— Macchl (00bEMa, KOJIMUYECTBa BEIECTBA) MPOIYKTa PEeaKLuy,
€CIH OJHO U3 BEIIeCTB JaHO B BHJE pacTBopa ¢
ONpEeEeIEHHON MAacCOBOU A0JEN

pacTBOPEHHOTO BEILIECTBA

Broruuciienuns
— JI0JIM BBIXOJIa MPOAYKTa PEAKLMH OT TEOPETUUECKU

BO3MOXHOI'O

Hemeramnbl. [lonoxenune HemetamioB B llepuoanueckoit
cucreMe xuMuueckux sieMeHToB J[. M. Menneneepa u
0COOEHHOCTUCTPOCHHUS ATOMOB.

JdemoncTpanuu

1. OOpa31pl HEMeTaIIOoB.

Bomopon. Ilonmyuenue, gusnueckue W XUMHYECKHE CBOMCTBA
(peakuuu ¢ MeTajllaMd M HEMETalllaMH, BOCCTAHOBUTEIbHbBIE

CBOMCTBA).

JlabopaTopHbie ONBITHI
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1. KauecTBeHHbIE peakIuy Ha HEOPraHMYECKUE NOHbI

H KaTHUOH BOAOPO/JIa.

I'mapunel. TONIMBHBIC 2JIEMEHTHI.

®du3nyecKue CBOMCTBa HEMETAIOB. AJUIOTPOITUS

HEMETalJIoB  (Ha IpuMepe  KUCIOpOJda,  CEphl,
docdopa u yriepona).
Kuciaopox u o030H. VYriepon, HaxoXIeHHE B HPUPOJE,
QUIOTPONHbIE  MOAM(DUKAUUU. AKTUBUPOBAHHBIA  YrOJib,
agcopouus. Dymnepensl, rpadeH, yriaepoaHbe
HAHOTPYOKH.
JleMoHCcTpanun
2. I'openue cepsl, hochopa, xene3a, MarHusB
KHCIIOpPO/JIE.
JlabopaTopHble ONBITHI.
2. [Tonyuenue u cobupanue razos.
XUMUYECKUE CBOMCTBA BAKHEWIIUX HEMETAIIJIOB
TaJIOTEHOB U WX  COCAMHCHUH (oxcumoB,
KHCJIOPO/ICOIEpIKAIUX KHCIIOT, BOJIOPOTHBIX
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COEJIMHEHUM). IIpumeHeHue rajoreHoB U UX

COCTUHEHUN.
I"asioreHoBOIOPOBL. Baxueiimue KHCIIOPOA-
COJIeprKalIve COCIUHEHUS TaJOreHOB.
JlaGopatopHsble Y IIPOMBIIIIEHHbBIE CIOCOOBI

IMMOJIYYCHHA T'aJIOTCHOB. HpI/IMeHeHI/Ie TaJIOT€HOB N HX

COCTUHEHUN.

XuMHYECcKue CBOMCTBa BakHEHIIUX HeMeTanoB. Cepa u

e€ coenuHenus. (OKCHABI, KHUCIOPOA- COJAEpIKAIINE

KHUCJIOTEI, BOJIOPOJHBIC

coenuHeHus). Ilpumenenue cepsl U e

COCTUHEHUH.
Cepa. Haxoxnenue B TpuUpoje, CHOCOOBI IMONYYEHHUS,
¢busmyeckne u  xumuueckue cBoictBa.  CepoBoaopof,

cynbhuabl. Oxcun cepol (1V), okcun cepst (V). Cepaucras u
CepHasi KUCIOTHI M uX coimu. OCOOEHHOCTH CBOWCTB CEpHOMN
KUCIOTHL [Ipumenenne

Cephl ¥ €€ COEIMHEHU.
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JlaGopaTtopHble ¥ MPOMBIIUICHHbIE CIIOCOOBI MOTYyYEHUS
kuciaopona. Puznyeckue U XUMUYECKUE CBOMCTBA KHUCIOPOJa

n o30Ha. [IpumeHeHue

KHCII0po/ia U 030HA. OKCHUJIbI U IEPOKCUIBI.

XUMHAYECKHUE CBOMCTBA BAXXHENUIIINX HEMETAIIIOB. A30Ta U

ero coeauHeHus. (OKcHabl, KHCIOPOJCOAEpKALIUE

KHCJIOTBI, BOAOPOJIHLIC COCI[I/IHGHI/IH). HpI/IMeHeHI/Ie a3oTa

U €ro

COEIMHEHUI.
A3zot. Haxoxaenue B mpupoje, CrocoObl MOTy4YEHUs,
(dbuznveckue Y XUMHYECKHE CBONCTBA. AMMUax,
HUTPUBIL.
Okcuapl azora. A30THCTas W a30THAs KHCIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHenue azora
U €r0 COeIUHEHUI. A30THBIE
yInoOpeHwusl.

XUMUYECKUE CBOICTBA BOKHEHIINX

HEMETAaJIOB. docdop U ero  COCIUHCHHUS.
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(OKCI/II[H, KHCJIOPOACOJACPKAIINEC KHCJIOTHI,

BOJIOPOIHBIC COCTMHCHHUS ). [IpumeHnenue

docdopa 1 ero CoeMHCHHIA.

dochop. HaxoxkaeHue B TpHUPOJE, CIOCOOBI TOJTYYCHUS,
dbuzndeckue U Xxumudeckue coictBa. Dochuasl u ochun.
Oxkcunsl ocdopa, dhochopnas

KHCJIOTa U €€ COJIn

Meradochopras u nupodocdopHas Kuciaotel, pochopucras u

dochoproBarucrast kucnotel. Ilpumenenne ¢ocdopa u ero

COCTUHEHUN.
®dochopublie ynoopeHusl.
XUMUYECKHUE  CBOMCTBA  BAXKHEHIIMX  HEMETAJJIOB
(yrmepoga M KpeMHHUs) M UX COEAMHEHUN (OKCHIIOB,
KHUCJIOPOACOAECPKAIINX KHCJIOT, BOJIOPOJTHBIX
coenuHenuil). [Ipumenenue
yIIIepoaa, KPEMHUS U MX COCMHEHUMU.
dusznyeckue A XUMUYECKHE CBOMCTBA TIPOCTBIX

BEIIECTB, 00pa30BaHHBIX yriepoaoM. Okcup yriepoaa
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(1), oxcun yriepoaa (IV), yroapHast KHCIOTa U €ECOJIH.

HpI/IMeHeHI/Ie IMPOCTBIX BE€IICCTB,

00pa30BaHHBIX YIIIEPOIOM, H €TO COSANHEHHIH.

Kpemuwuiti. Haxoxxaenue B mnpupojne, CIOCOObI MOJYYCHHS,
¢busnveckue u xummueckue cpoicTBa. Oxcun kpemuus(IV),
KpEMHHUEBasT KUCJIOTA,CHWIIMKATHI. [[piMEHEHHe KPEeMHHUS U €ro
COCIMHEHMUI.

CTeKJ’IO, €ro MnoJyu4eHue, BUbl CTCKIIA.

Beruuciaenus

— Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEINECTBA, Macce MIN 00BEMY OJIHOTO W3
YUYacCTBYIOUIMX B pEaKIUH BELIECTB;

— wMaccel (00bEMa, KOJMYECTBa BELIECTBA)

MMPOAYKTOB pE€akiuu, C€CJIM OJHO M3 BCUHICCTB HNMECT

ImpumMecu

I[IpakTnuyeckune padoThl

Ne 3. Pemienne 3KCHepHMEHTATBHBIX 3aJ1ad MO0 TeMe
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«l"anoredsn.

IIpakTHyeckue padoThl 1
Ne 4. Pemienne 3KCIepUMEHTAIBHBIX 3a7ad IO TEMe
«Cepa u €€ coeTMHCHUS».
1 IMpakTHyeckue padoThI 1
No 2. Pemienue sKcriepuMEHTaIbHBIX 33]1a4 MTOTEME
«HemeTtannbny
IIpakTnuyeckune padoThl 1
Ne 6. Pemienne SKCepUMEHTANBHBIX 33/1ad 10 TEME
«A30T, pocdop U UX COCTUHEHUS».
Kontpoabnas padora 2
1
O06o06meHue u CHCTEeMaTH3allns o TEME
«Hewmeramney». Pemenue 3anau B popmare EI'D
8u Tema S. Meraibl (21+3)u
1| Meramel. Ilomoxxenne wmeramwioB B Ilepuogudeckoit 1

cucreMe xumuueckux aneMeHToB Jl. M. MeHaeneesa.
OcobeHHoOCTH

CTPOEHHUS  DJIEKTPOHHBIX  00OJOYEK aTOMOB
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METAJLJIOB.
JdemMoHCcTpauMu

— 00pa3lbl METAJIJIOB

O6mas xapakrepuctuka MetamuioB |A-rpymmsl [Tepuoanueckoit
CHUCTEMbl XMMHUYECKUX 3JeMEHTOB. Harpuii U KaJau:
MOJTy4eHHue, bu3nYecKue M XUMHUYECKHE CBOWCTBA,
MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAMHEHUH.

JdeMmoHcTpanmun
- B3211/IMOI[€I7[CTBPI€ IICJIOYHBIX U HICIIOYHO3CMECIBbHBIX METAJIJIOB

¢ BOJIOH (BOSMO)KHO HCIIOJIB30BAaHHUC BI/I,Z[COMaTepI/IaJ'IOB)

Oobmas XapaKTepUCTHKA METaJIJIOB IHA-rpynms

[Tepronnueckoil CUCTEMBl XUMHUYECKHX 3JIEMEHTOB. Marnui
U KaJbLIMil: MOJIyYEHUE, (buznyecKue 1 XUMUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U MX COECIUHEHUII.
JKécTtkoCTh BOMIEI

Y CIOCOOBI €€ yCTpaHEeHHUSI.
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XHUMHUYECKHUE CBOMCTBA BAXHEHIIUX METAJJIOB (HATPHUH,
KaJIWi, KajdblUid, MarHuii, aJlOMUHUNA, UHUHK, XpPOM,

JKeJe30, MeJlb) U UX COSTMHCHUH.
JlaGopaTopHbIe ONbITHI

— KaUCCTBCHHLIC PCAKIIMM HA aHWOHBI U KaTHOH

aMMOHHSI,

— B3aHMOZ[€I>'ICTBHC THApOKCHUAa aJltOMUHUSA C

pacTBOpamMu KUCIOT U IIEJIOYEH;

—  KauecTBEHHbBIC peaxiuu HA  KAaTHOHBI
METaJIJIOB
AnroMuHU: onydeHue, Gu3nuecKue U XUMHUYEeCKHe CBOMCTBA, 1
IPUMEHEHHE TIPOCTOTO BEUIECTBA UM €r0  COEAUHEHMM.
AmdoTtepHbie CBOICTBA OKCHJIa U THAPOKCHAA
QITIOMHUHMUS, THAPOKCOKOMITJIEKCHI
AIIOMUHHUS.
O60061eHre 1 cucTemMaTH3anus o Teme «MeTamibl 1P
rinaBHoU noAarpynms». Tect B popmare EI'D
O6mmue buznueckue CBOICTBa METaJIJIOB. 1
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CmiaBbl  METAJUIOB.  DJIEKTPOXUMHUUYECKUI pan

HaIpsHKEHUH METaJIOB.
JdemMoHcTpanuu
— KOJIIEKIMS «MeTalibl M CILJIABBIY.
— B3aHMMOJICHCTBUE MEIH C a30THOM KHCIIOTOM

Pa3JIMYHON KOHUEHTPALUU

OOmrast xapakTepucTuka MetamioB moOouHslx noarpynn (b-
rpynn) Ilepuonuyeckoil cUCTEMbl XHMHUYECKUX DJIEMEHTOB.
dusnyeckue U XUMHUYECKHE CBOMCTBa Xpoma U €ro
coequHeHuil.  Okcunpiu rugpokcuasl xpoma (II), xpoma (III)
u xpoma (VI). XpomaTsl U qTUXpOMaThl, UX OKUCIUTEIbHbIE

cBoiicTBa. [lonyyeHnne u npuMeHEeHNE XpoMma.

Pu3nyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro
coenquHeHuil. Baxueiimme coemunenus Mapranna  (II),
maprania (IV), mapranna (V1) u mapranma (VII).

HepMaHraHaT KaJiusi, €ro OKMCINTCIIbHBIC CBOICTBA.

Ob6ume CIOCOOBI MOJTyYeHHU s METAaJUIOB.
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Meramnyprus

PaCHDOCTDaHeHI/Ie XUMHUYCCKUX 9JICMCHTOB-MCTAJIJIOB B

3eMHOK Kope. PU3NYecKue U XUMMUYECKUE CBOMCTBAKENE3a U
ero coemuHeHnid. OKcuabl, THAPOKCUABI U comu xkene3a (I1)
u xeneza (111). Tlonydenune

" IIPUMEHECHUEC XKEJI€3a U €I'0 CIIJIaBOB.

Menp: mnonydyeHue, (QU3MUECKME M XHUMHYECKHE CBOICTBA,
IIPUMEHEHHUE ITPOCTOI0 BEIIECTBA U €TOCOCINHEHHM.

Hunk: nomydyeHue, ¢GU3NYECKHE W XMMUYECKHE CBOMCTBA,
IPUMEHEHHUE IIPOCTOTO BEUIECTBA M €r0 COEOUHEHMIA.
AMpoTepHbIe CBOWCTBA OKCHIA

U TUAPOKCHU A HUHKA, THAPOKCOKOMITIJICKCHI HIMHKA.

Kopposus meramnoB. CrnocoObl 3aUTBl OT KOPPO3HMH.

[IprMeHeHre MeTallIOB B OBITY M TEXHUKE.
Berauciaenus

— pvaéTLI MacCChbl BEMICCTBA NN 00BEMa ra3zoB
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110 U3BECTHOMY KOJIMYECTBY BCIICCTBA, MAaCCC HUJIN

00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMUBEILIECTB;

pacuétel Maccel (00BEMa, KOTMYECTBA BEIIECTBA)

MMPOAYKTOB pC€aKUH, €CJIM OAHO U3 BCHICCTB UMCCT

IIPUMECH;

— pacu€Thl Macchl (00BEMA, KOTMYECTBA BEIIECTBA)

MMpoaAyKTa p€akuuu, €CJIM OAHO U3 BEIICCTB AaHO B BU/IC

pacTtBopa ¢ onpeAcnEHHON

MacCOBOH J10JIEM paCTBOPEHHOIO BEIIECTBA

IIpakTHyeckue padoTbl
Ne 7. Pemenue 3KCHEpUMEHTANTbHBIX 3a/lad MO TeMe

«Metassl TOOOYHBIX TTOATPYIIID.

O0o001Ienre 1 cucremMaruianusa 1Mo teme: «OOImecBoicTBa

MetaiioB.  OO0mue  crmocoObl  MOTy4YEHHS

MmeTaiioBy. Pabota ¢ Tectamu B popmare EI'D

IIpakTnyeckne padoThl

Ne 3. PemeHne 3kcriepuMEHTAIbHBIX 3a/1a4 MOTEME

«MeTtanibly.
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O06o01menre U cuctemMaTu3aus mo Teme «MeTamibl 1
no6ouHoM nmoarpynms». Tect B popmare EI'D
O06o001eHre 1 cucTeMaTu3alys mo reme «MeTaibiy. 1
Tectuposanue\Perenue 3ama4 B popmare EI'D
1 | ['eneTnueckas CBA3b BELIECTB 1
Beinonnenue ynpaxxaenuit 1o teme «l eHeTu4ecKascBs3b 1
KJIACCOB HEOPTAaHUYECKUX COCIIMHEHUI
TecrupoBanue\Perienue 3aaa4 B popmare EI'D
O0600611EeH1E u CUCTEMATHU3aIHA 1o TEME 1
«Hemeramnel. Metamis». Tect B popmare EI'D
1 | KonTposnbsHas paborta 2 o teme | KoHTponpHas pabora 3 mo Teme «Heopranmueckas 1
«Heopranuyeckas XumMus» XUMHSI
AHanM3 KOHTPOJILHOM PabOTHI. 1P
AHanM3 KOHTPOJILHOM PabOTHI. 1P
Pasgen 3. Xumust v Kku3Hb (49\8 1)
(4+1)u . Tema 6. XumMus u ;KU3Hb Tema 6. MeToabl MO3HAHUS B XUMUH. (10+5)4
XuMHUS U )KU3Hb
1| Ponpr xuMuu B o0O€CIIEUEHUHM JKOJIOTUYECKOM, 1
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3HepF€TquCKOﬁ A TMIIECBOH 6e3OHaCHOCTI/I, Pa3sBUTUH
MCOUILINHEI. Ilonsatue o HAay4YHBIX MCTOAax IIO3HAHUA

BCIICCTB U XUMHUUYCCKUX

peaKuuu.

Xumus IIHUIIK: OCHOBHBIC KOMIIOHCHTHI, ITHIIICBBIC ;[0621131(1/1.
Ponp xumMuum B oOecliedYeHHMHM MHUINEBOM O€30IIaCHOCTH.
Kocmernueckue m mapdromepHble cpecTBa. bpIToBas XuUMUsI.
[IpaBuna 0e30MacHOrO HCIIOJIB30BAHUS CPEACTB  OBITOBOM
XUMHUNU

B ITIOBCEJIHEBHOM KU3HHU.

XuMHS B CTPOUTENBCTBE. BakHeNIIME CTPOUTEIBHBIE
MaTepuaibl (uemeHT, 0€ToH). XHUMHYECKOE

3arpsA3HCHHUC OKPY)KaIOH_[eﬁ CpCAbl U €T0 IMOCIICACTBHA.

HpeI[CTaBJ'ICHI/ISI 00 O6H_II/IX HAaYYHBIX MMPUHIHUIIAX
MMPOMBIINIJICHHOT'O MOJIYUCHU A BaXKHEHIIIMX

BCHIICCTB.

HaquBIe IIPUHIOMAIIBI opraHusanvun XUMHNYECKOI'O

poun3BO/ICTBA. [IpOMEBITINIEHHBIE CTTOCOOBI MOTYYEHUS
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BaKHEHIIIMX BE€IICCTB (Ha IIpuMEPE MNpOU3BOJACTBA aMMHAKA,

CEepHOIl  KHUCIIOTBI, MeTaHoiya). [IpoMbllIEHHBIE CHOCOOBI

MOJIYUYCHUA MCTAJJIOB

1 CIIJIaBOB.

IIpobnema nepepaboOTKM OTXONOB M IMOOOYHBIX MPOIAYKTOB.

Ponp xumum B oOecrieyeHUH IHEPreTUYECKON Oe30MacHOCTH.

IlpyHIMOb! «3en€H0N

XUMHUNY.
UenoBek B MHUpPE BEIIECTB U MaTepUalOB: BaKHEUIIME
CTPOUTEIbHBIE MaTepualbl, KOHCTPYKLIMOHHBIE
MaTepUalibl, KPaCKH, CTEKIIO, KEpaMHKa, MATEPUAIIbI IJIsI
ANEKTPOHUKH,  HAHOMAaTepHUallbl, OpPraHuYeCcKHUe "
MUHEPAIbHBIE
ya00peHusl.
CoBpeMeHHbIE KOHCTPYKIIOHHBIE MaTepuabl,
KpPaCKH, CTEKJIO, KEpaMUKa.
Marepuans! g dnekTpoHnkd. HaHoTtexHogorum
XUMUSA B CEJICKOM XO03IUCTBE. Opranunueckue
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Y MUHEpaJIbHBIC YIOOPCHHUS.

1| Xumust u 310pOBbe YeNlOBEKa: MpPaBUiIa HCIIOJIB30BaHHS 1
JIEKapCTBEHHBIX IIpenapaToB; IpaBWia OE30M1aCHOTO
UCIIONIb30BAaHUsl IpernapaToB  OBITOBOM  XUMHH B
IIOBCEIHEBHOMI
KU3HU
IMoxaroroBka k k\p B popmate EI'D (uacts 1) 1P
[Moaroroeka k k\p B popmate EI'D (wactsb 2) 1P
1P | UtoroBast KOHTpOJIbHAs paboTa Hrorosas koHTpoabHas pabota B popmare EI'D 1P
Hrorosas koHtponsHas pabora B popmate EI'D 1P
AHanu3 UTOroBoil KOHTPOJIBHOU PabOTHI 1P

1 4 B Hegemo, Bcero 35 u,

3 4 B Heqe10, Beero 105 u,u3

U3 HUX 3 4 — pe3epBHOE BpeMs Hux 10 u

— pe3epBHOe BpeMsi

YpoBeHb 00yueHus

[IpakTrueckue pabOTHI

KoHnTposibHbIe paboTh

bazosriit

3

3

VYrnyOoneHHbIi

8
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