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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHM Ha YPOBHE CpeTHEr0 00111eT0 00pa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanun B Poccuiickoi
Oenepanun», TpeOOBaHUNA K pe3yjbTaTaM OCBOeHHUS (enepaibHOW 00pa3oBaTesbHON
nporpamMmel cpennero oomiero oopazoanus (POII COO), npencraBieHHbx B DenepaibHOM
rocyJapctBeHHOM oOpazoBarenbHoM cTangapte COO, ¢ yuérom Konnenuuu mnpenojiaBaHus
yuebHOro mpeameTra «XuMmus» B o0pa3oBaTelbHBIX opraHuzanusx Poccuiickoit @eneparuu,
peanu3yronMX OCHOBHbBIE 00pa30BaTeIbHbIE POTPAMMBI, H OCHOBHBIX MOJ0XeHUN «CTpaTeruu
pa3ButTus BocriutaHus B Poccuiickoit deneparuu Ha niepuoa a0 2025 roma» (Pacmopsokenue
[IpaButensctBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJMOB K pa3paboOTKe MporpaMMbl MO XHUMHH, K OIPEACICHUIO OO0IIei
CTpaTeruu 00y4YeHUs, BOCIIUTAHUS U Pa3BUTHA 00yUYaIOIMUXCs CPEACTBAMU Y4eOHOIo MmpeaMera
«Xumust» s 10-11 kiaccoB Ha 0a30BOM YPOBHE COCTABUJIM KOHIICOTYaJIbHBIE TMOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH UEJEH, coIepKaHHs, Pe3yJIbTaTOB OOy4YeHHUsS U
TpeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHe, IMOJy4aeMO€ BBITYCKHHKaMU  00I1e00pa3oBaTenbHOM
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThio UX oOpasoBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIOIIMM 3TallOM PeaU3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
IIEHHOCTEW, NPUCYIIMUX IIEJIOCTHOM CHUCTEME XHMHUYECKOro o0Opa3oBaHUsl. OTH IIEHHOCTHU
KacaroTCsl TIO3HAHUSI 3aKOHOB MPHUPObI, GOPMHUPOBAHUS MUPOBO33PEHHUS U OOIICH KYJIbTYphI
YeJloBeKa, a TaKXe DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npupoIHO cpene. Peanuzyercst xumMudyeckoe 00pa3oBaHre 00y4aroIIUXCsl Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHUs CPEICTBAMH YUEOHOro mnpeameTra «XUMHs», CoAep:KaHue U MOCTPOEHUE
KOTOPOTO OIpeJeeHbl B MpOrpaMMe MO XUMHUHU C y4€TOM CHelU(pUKU HAYKH XUMHUH, €€
3HAUEHUS B TO3HAHUM TPUPOJLI U B MATEPHAIBHOW >KM3HU OOIIECTBA, a TaKke C Y4ETOM
OOIIMX 1eNed U MPUHIIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
oOwero odopaszoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAET 0COOYIO pOJib B COBPEMEHHOM
LIMBWJIM3AIMHU, B CO3JJaHUM HOBOM 0a3bl MaTepuaibHOU KyJIbTypbl. OHa BHOCUT CBOU BKJIaJ B
(dhopMHUpOBaHUE PAITMOHAIIBHOTO HAYYHOT'O MBIIIUICHUSI, B CO3/IaHUE 1IETIOCTHOTO MPECTaBICHUS
00 OKpy>KaroIieM MUpe KaK O €UHCTBE MPUPOJIbI U YEIOBEKa, KOTOpoe (hopmMupyercs B XUMUU
Ha OCHOBE IMOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOUIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEK]Iy CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JaCTIMH MPUMEHEHUS.

TecHo B3aMMOAEHCTBYST C JPYIrMMU €CTECTBEHHBIMH HayKamMHu, XHUMHS cTajia
HEOTHEMJIEMON YaCThI0 MUPOBOUM KYJIBTYPhI, HECOOXOIUMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KU3HU KaKJ0TO wieHa oOmiecTtBa. CoBpeMeHHass XMMUS KaK HayKa CO3WJaTeNbHasl, Kak HayKa
BBICOKHX TEXHOJIOTHI HalpaBlieHa Ha PellieHHe INI00aNbHBIX Mpo0JieM YCTOMUYHUBOIO Pa3BUTHS
YEeJIOBEYECTBA — CHIPHEBOM, HHEPTETHUYECKOM, MHUIIEBON, JKOJIOTHYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B coorBercTBUM C OOmUMHU LENSIMU W TPUHIMIIAMH CPEIHET0 OOIIEero 0o0pa3oBaHUs
cogepkanne npenmera «Xumus» (10—11  kmaccel, ©0a30BbIi  ypOBEHb  HM3Yy4YCHUS)



OPUEHTHPOBAHO TIPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO TIOJATOTOBKY OOYyYaromuxcs,
HEOOXOAMMYIO VM JIJISI BRIPAOOTKH MHPOBO33PEHUECKUX OPUEHTUPOB, YCTICITHOTO BKIIOYEHUS B
KU3Hb COLIMYMA, MPOJIOJDKEHUS OO0pa3oBaHUs B PA3IMYHBIX OO0JACTSIX, HE CBS3AHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocrapnsomUMHA peaMeTa «XuMUsS» SBIAIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xumus» U «OOmmass W HeopraHWYecKas XUMHUS», OCHOBHBIM KOMIIOHCHTOM COJCpIKaHUS
KOTOPBIX SIBIITFOTCSI OCHOBBI 0a30BOI HAayKH: CHCTEMa 3HAHWW MO HEOPTaHMYECKOW XWMHUH (C
BKJIFOYEHUEM 3HAHMK M3 OOIIeH XMMHUH) M OopraHuyeckor xumuu. DopMmupoBaHHE TaHHOMN
CUCTEMbI 3HaHUW MPU U3YUYECHUU MpeaMeTa 0OECIICUMBAET BO3ZMOXHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa comepkanus KypcoB — «Oprannueckas Xumus» u «O0Ias 1 HeopraHudeckas
XUMUS» c(hopMuUpoBaHa B IPOrpaMMe M0 XUMUW Ha OCHOBE CHCTEMHOTO TI0JIX0/1a K M3YYCHHIO
yueOHOTO Marepuana M OOyCJIOBJIEHa HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUM Ha
ONpPENEIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUU BEIIECTBA
paccMaTpUBaIOTCA HAa YPOBHE KJIACCUYECKOW TEOPHUH CTPOCHHSI OPraHUYECKHX COCAUHECHUH, a
TaKKe€ Ha YPOBHE CTEPECOXUMHYECKUX U DJICKTPOHHBIX MPEACTaBICHUM O CTPOSCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOJIOB JIO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHMM. B Kypce opraHmdeckoil XMMHHM TOJy4aroT
pa3BuTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl NEPBOHAYAILHBIC
MPEJCTABICHUS O XUMHYECKOM CBSI3U, KIaCCU(DUKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKON PEAKIIUH.

[Tog HOBBIM yTJIOM 3peHHsI B MpeaMere «XUMHs» 0a30BOTO YPOBHS paccMaTpPHUBACTCS
M3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS TEOPETHUECKUN MaTepuayl u
(haKTOJIOTHYECKHUE CBEACHUS O BEIIECTBAX U XMMHUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as1 1 HeoOpraHUYecKass XUMUS» 00y4YaroIUMCs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHHUE MEPUOAMYECKOr0 3aKOHA C OOIIETEOPETHYECKUX M METOAO0JOTUYECKUX MO3ULIHM,
rIy0Ke TMOHATh HWCTOPUYECKOE WM3MeHeHue (YHKIMHA STOTO 3aKOHA — OT 00oOImaromen 10
OOBSICHSIFOIIICH M TIPOTHOZUPYIOIICH.

Enunas cucrteMa 3HaHUN O BOKHEHWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUHU, a TaKX€ O XHUMHUYECKHUX pEeaKIUAX, HUX CYI[HOCTH U 3aKOHOMEPHOCTSIX
MpOTEKaHUs IomnoiHsercs B Kypcax 10 u 11 kilaccoB aneMeHTamMu COJIepKaHUsl, UMEIOLIIUMU
KyJIbTYpPOJIOTHYECKUN U TPUKIAJHONW XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XHMHHU C JPYTMMH HayKamH, pPACKpbIBalOT €€ pojb B IO3HABATEIBHOW H
MPAKTUYECKON JICSITEIHLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHMIO YBOXKEHHUS K MPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUH U MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TIOMOTAIOT BBIITYCKHUKY
OpPUEHTHUPOBATHLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIPOOIeMax, CBA3aHHBIX C XMMUEH,
KPUTUYECKA OCMBICIMBATh MHPOPMAIIUIO U IPUMEHSATH €€ JJIA MOMOJIHCHUS 3HAHUH, PEIICHUS
MHTEJUICKTYAJIbHBIX M KCIIEPUMEHTAIBHBIX MCCIIEIOBATENbCKUX 3a1a4. B nemnom coaepxkaHue
y4eOHOTro npeaMeTa « XUMHUs TAaHHOTO YPOBHSI U3YUEHHUs OPUESHTUPOBAHO HA (POpMUpPOBAHKE Y
00y4JaroImMXCcsi MUPOBO33PEHYECKON OCHOBBI JIsl TTIOHUMAaHUS (HUIIOCO(CKUX UEH, TaAKMX Kak:
MaTepUaIbHOE €TUHCTBO HEOPTAHUIECKOTO U OPTaHUIECKOTO MUPA, O0YCIOBIEHHOCTh CBOMCTB
BEIIECTB KX COCTaBOM M CTPOEHUEM, I[I03HABAEMOCTh MPUPOJAHBIX SIBICHUN MyTEM
AKCIIEPUMEHTAa W peUIeHUs] MPOTUBOPEYUN MeEXKAy HOBBIMU (aKTaMU U TEOPETUUYECKUMU



MPEATNOCHIIKAMH, OCO3HAHHME POJM XMMHHU B PENICHUU DKOJOTUYECKHX MPOOJIeM, a TaKXKe
mpo0JeM COEpEeKEeHHUSI IHEPTeTUYECKUX PECYPCOB, CHIPhs, CO3JaHHUS HOBBIX TEXHOJIOTHH U
MaTepHaJIoB.

B nmane pemienust 3amad BOCHUTAHUS, Pa3BUTUS M COLMAIM3AlMUA OOYyYarOIIMXCS
OPUHATHIE MPOrpaMMON MO XMMHUU MOJXOJbl K OINPEACICHUIO COACPKAHUS M TOCTPOCHUS
IpeaMeTa IpeycMaTpuBaoT (OPMUPOBAHNE YHUBEPCAIBHBIX YUECOHBIX NEHCTBUN, NMEIOIINX
0a30BOC 3HAYCHHE IS PA3TUYHBIX BUIOB JACATEIBHOCTH: PEIICHUS MPOOIeM, ITOUCKA, aHATTN3a
U 00paboTku wuHPOpMaIMK, HEOOXOAUMBIX IS MNPHOOPETEHMs] OMbITa MPAKTUYECKON U
UCCJIeI0BATEILCKON ACSTEIBHOCTH, 3aHUMAIONICH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B nmpakTuke mpenoiaBanusi XMMHAHA KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
HA YpPOBHE cpeaHero ooOmero oOpa3oBaHHs, TpPH OINpeNeTCHUH  COAEPKATEIbHOU
XapaKTEPUCTUKHU TICJICH W3Y4YEHUsS IpPEeIMETa HalpaBlIeHUEM IEPBOCTETICHHOW 3HAYMMOCTHU
TPaJAMIIMOHHO TpuU3HAETCS (POpMUPOBAHME OCHOB XUMHUYECKOM HaykKu Kak o0Oyactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JESITEIIbHOCTH YeJOBEKa M Kak OJHOTO U3
KOMITOHEHTOB MHPOBOM KyJbTYypbl. C METOAMYECKOM TOYKH 3pPEHHUS TAKOM TMOIXOHA K
OTIpEIEIICHUIO TIEJICH M3yUeHHUsI MPeMETa SBIISETCS BIIOJHE ONPaBIaHHbIM.

CornacHO JaHHOW TOYKE 3pEHMs TJABHBIMHU IEISIMU W3Y4YeHUs MpeameTra «XuMHs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBIISAIOTCS:

e (opmupoBaHME CHUCTEMBl XUMHUYECKUX 3HAHUW Kak Ba)KHEHIIEH coCTaBJsIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHpPa, B OCHOBE KOTOPOM JIeXkKaT KJIIOUYEBBIC MMOHSATHS,
(dbyHIaMEHTAIbHBIE 3aKOHBI M TCOPUU XUMHUHU, OCBOCHHE s3bIKa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTU JOCTYHHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHHE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHHS BEIIESCTB U
XUMUYECKUX PEaKInid, HCOOXOIUMBIX JJII TPUOOPETCHHUsS] YMEHUN OPHUCHTHPOBATHCS B
MHUpPE BEIIECTB U XUMUYECKHX SBJICHUH, UIMCIOIIIMX MECTO B MPUPOJIC, B MPAKTHICCKON H
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YyMEHUH U CHOCOOOB JCSATEIBHOCTU, CBSI3AHHBIX C HAOTIOJIEHUEM W
OOBSCHCHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM TMpaBWJI 0€30MacCHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ atumMm, conmepxkaTenbHasi XapaKTepUCTUKA LIeNiel U 3a7a4 U3yuyeHUsl MpeaMeTa B
mporpaMmMe MO XHUMHH YTOYHEHAa W CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpesiHero o0riero oopasoanusi. CerofHs B MpernojaBaHuy XUMHUH B
OOJNBIICH CTENEHW OTHAETCA TMPEATNOYTECHUE TNPAKTUYECKOH KOMITOHEHTE COJIepyKaHHs
oOy4eHHS, OpPHCHTHPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHWKA  00IIe00pa3oBaTebHON
OpraHu3alliy, BIAJCIONIEr0 He HAOOPOM 3HAaHMM, a (HPYHKIIMOHATHLHON TPAaMOTHOCTHIO, TO €CTh
croco0aMy ¥ YMEHHUSMH aKTHUBHOTO MOJYYCHUS 3HAHWM U IPUMEHEHUS! UX B PEaTbHOU KU3HU
JUTS pEIICHUS TTPAKTUICCKUX 3a]1ad.

B cBa3m ¢ 3TUM TpH HM3YYEHUH TIpeaAMeTa «XUMHUS» JIOMHHHPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKKUE 1IETU U 3a]a9H, KaK:

aganTanys  OOyYarOIMXCS K  YCIOBUSAM JIMHAMHYHO  PAa3BUBAIOIIETOCS MU,
(GbopMHpOBaHNE WHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,



COTPYJHUYECTBY, CaMOCTOSITEIbHOMY TPHUHITHIO TPAaMOTHBIX pENIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMHU U MX MPUMEHEHUEM;

dbopMupoBaHMe Yy OOYYalOIIMXCSl KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),
UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE VISl pa3IMUHBIX BUIOB JIEATEILHOCTH: PEIICHUs PoOIieM,
MOMCKa, aHanu3a U o0paboTku HHQOpMaIMU, HEOOXOIUMBIX IS MPUOOPETEHHUS OIbITa
JESITeIbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHWU XMMHH, & TAKXKEe U OLEHKU C
MO3UIIUNA  DKOJOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XWMHUYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U IPUPOIAHYIO CPENY;

pPa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN
oOy4JaronMxcs: CIOCOOHOCTH CaMOCTOATEIBHO HPUOOpPETaTh HOBBIE 3HAHUA MO XWMHU B
COOTBETCTBUM  C  JKM3HEHHBIMH  TIOTPEOHOCTSIMH,  HCIOJL30BaTh  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJOTHHU I TOMCKA W aHalu3a y4eOHOM W HAyYHO-TIOMYJISIPHOU
uH(pOpMAaIITN XUMHUYECKOTO COJIEPKaHMUS;

dbopMHpoOBaHKE U pa3BUTHE Y 00YYAIOITUXCSI ACCOIMATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HAOIIOIaTEIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMEBI, B
YJaCTHOCTH, TIPH IUIAHUPOBAHUY U TIPOBEICHUN XHMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYaloImuxcs YOEKIEHHOCTH B TYMAaHHCTHYECKOW HANpaBIEHHOCTH
XUMUH, €€ BaXHOW pOJIM B PEHICHUH TJOOATBHBIX MPOOJIEM  PAIMOHAIBLHOIO
MIPUPOIOTIOIH30BAHMSI, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYpCOB M COXPAHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAHMSI HEOOXOJWMOCTH OEpEeKHOTO OTHOIIECHUS K TMPHPOAEC U CBOEMY
3I0POBBIO, & TAKXKE MPUOOPETEHUS OIBITA UCIIONH30BAHUS TIOJYICHHBIX 3HAHUH TSI TPUHATHUS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOGHOM 1utane cpemHero oo6miero oOpa3oBaHus MpeIMeT «XUMHUs» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB peaAMEeTHON 00acT «EcTecTBeHHO-HAYYHBIE PEAMETHD.

OO1iee 9nciio 4acoB, OTBEAEHHBIX ISl U3yUEHUs XUMHUH, Ha 0a30BOM yPOBHE CPEIHETO
obmiero oopazoBanusi, coctapisgeT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hexeno), B 11
kiacce — 34 gaca (1 gac B Hezerro).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHMYecKo XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B MOIYYECHUU
HOBBIX BELIECTB M MaTepualoB. Teopuss CTpPOEHUS OPraHMYECKUX CcoeluHeHuid A. M.
bytnepoBa, e€ ocHOBHble MoNOXeHUA. CTpyKTypHbIE (OPMYIJIBI OPTaHUYECKHX BEIIECTB.
I'omosorus, nzoMepusa. XUMHYECKas! CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OIAUHAPHBIE U
KpaTHBIE CBSI3H.

[IpeacraBnenre O  KiIacCU(pUKALMK  OpraHMYecKkux  BemiecTB.  HomeHknaTypa
OpraHUYEeCKUX COEAMHEHU (CUCTEMaTU4ecKas) M TpHUBUAIbHBIE HA3BaHUS BaKHEUILNX
IIPEACTABUTENIEN KJIIACCOB OPTaHNYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl U3YYCHUS BEIIECTB U MX MPEBPALICHUIN: O3HAKOMIICHHE C
oOpa3amMy OpraHUYECKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE, MOJECIUPOBAHHE MOJEKYJ
OpraHUYeCKUX BEUIECTB, HAOJIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX ONBITOB IO
MPEBPAIICHUIO OPraHUYECKHX BEUIECTB IpU HarpeBaHWM (IUIaBlIIEHHE, OOYIJIMBaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM psn. MeTaH M 3TaH — IPOCTEHIINE
MPEACTABUTENN AJIKAaHOB: (PU3MYECKHE W XHUMHUYECKHE CBOMCTBA (pEaklUHMH 3aMElICHHs |
rOpEeHUs1), HaXOXKJACHHE B IPUPOJIE, OIYyUEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHME, TOMOJOTUYECKUN Psifl. DTWIEH U NPOIUJIEH — MIPOCTENIINE
NPEJICTAaBUTENIN AJKEHOB: (PU3MYECKHME U XMUMHUYECKHE CBOMICTBa (peakuuu TUAPUPOBAHUS,
raJIOreHUPOBAHMUS, TUAPATALNU, OKUCICHUS U TIOJMMEPHU3ALINN ), TOJIyYeHHE U IPUMEHEHUE.

Ankaauensl: OytagueH-1,3 u metunOyraauen-1,3: cTrpoeHue, BaKHEUIINE XUMUYECKUE
cBoiicTBa (peakius nonumepusanun). [lonyueHne CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJNKUHBL: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJOTHYECKHH psn. ALETUIeH —
NpOCTEHIINKA MpeACcTaBUTENb AaJKUHOB: COCTaB, CTPOCHHE, (U3MUECKUE M XUMHUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAIOTC€HUPOBAHMS, TMAPATALMHU, TOPEHUS ), MOITYyUYEHUE U
MIPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, (QU3NYECKHME U XUMHUYECKHME CBOMCTBa (peakiuu
TaJIOTEHUPOBAHNSI U HUTPOBAHMS), MOJYYEHUE W NpPUMEHEHHUE. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmsea (peakyuu 2ai02eHUposanus U HUMpo8anus), noiyyeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnyeckas CBsA3b MEXAY YIJIEBOJAOPOLAMU,
MPUHAAJICKAITMME K Pa3IUYHbIM KJIACCaM.

[IpuponHble UCTOYHUKHU YTIEBOAOPOAOB. [IpupoaHblil ra3 U momnyTHbIe HE(TAHbIE Ta3bl.
Hedtr u e€ mpoucxoxnenne. CrocoObl mepepaboTku HedTH: TEpPEeroHKa, KPEKUHT
(TepMHUUECKH, KaTaTUTHYECKHUH), muponn3. [IpoaykTel nepepadoTku HePTH, UX TPUMEHEHHE B
MPOMBIIIUIEHHOCTHU U B ObITY. KaMeHHBII yroJib U MPOIYKThI €10 nepepadoTKH.



DKCnepUMEHTaIbHbIE METO/IBI M3YUYEHUS BEIIECTB M X MPEBPALICHUI: 03HAKOMIICHHE C
oOpa3amu II1acTMacc, KayudykoB U pe3uHbl, kKouiekunu «HedTe» u «YTomaby», MogenupoBaHme
MOJIEKYJl YTJIEBOJOPOJOB M TaJlOT€HONPOU3BOAHBIX, MPOBEJICHUE MNPAKTUYECKON pPaOOTHI:
MOJIyYeHHE ITUJICHA U U3YYECHHE er0 CBOMCTB.

Pacuérnrlie 3agaun.

Beluucienuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BEIIECTBA WM NPOAYKTa PEAKIMH MO M3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJuHeHUs

[IpenenbHBIE OMHOATOMHBIE CHUPTHI. METaHON M STAaHON: CTPOCHHE, (PU3MUECKHEe U
XUMHUYECKUE CBOMCTBA (PEaKUMHU C aKTUBHBIMU METAJJIAMH, raJOr€HOBOJIOPOJAaMHU, TOPEHHUE),
npuMeHeHue. BomopoaHbie CBSI3M MEXIy MOJEKyJlaMu CIOHpPTOB. JlelicTBHe MeTaHona |
ATaHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaroMHble CHOUPTHI. OTUIEHIJUKOJIb W TIULEPUH: CTPOEHHUE, (PU3UYECKHE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEHUCTBHE CO IIETOYHBIMU METAJUIAMH, KaYECTBEHHAs PEAKIUs
Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUe Ha opraHu3M 4yenoBeka. [IpuMeHeHue riauuepuHa u
ATUJICHTJINKOJIS.

@deHOo: CTPOCHHE MOJIEKYNbl, (PU3NYECKUE M XUMHUYECKHe CBOHCTBAa. TOKCHYHOCTH
dbenona. [Ipumenenue deHona.

Anpnerunipl U kemowusvl. DopManbIeruj, aneTanbIerujl; CTpoeHue, (U3MYecKue u
XUMHUYECKUE CBOMCTBA (peakUHUU OKHUCICHHS W BOCCTAHOBIICHHS, Kau€CTBEHHBIE PEAKIUM),
IIOJIyYEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE Mpe/ielibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHas U YKCYCHask KUCIIOTHI:
CTpoeHue, (U3MYECKMEe W XUMHUYECKHME CBOWCTBA (CBOWCTBa, OOIIME [Jsi Kilacca KHUCIOT,
peakuus TepuPpUKaLNN), TOTyYeHUEe U npuMeHeHre. CTeapuHoBasi U OJIEMHOBAsI KUCIIOThI KaKk
MPEACTABUTENN BBICHINX KapOOHOBBIX KUCIOT. MbUIa Kak COJI BBICHIMX KapOOHOBBIX KUCIIOT,
UX MOIOILLEE JEHCTBHE.

Crnoxxnble 3(pHUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCTOT. ['MAPOIU3 CIOXKHBIX 3(UPOB.
AKupsl. 'naponus xupos. [ Ipumenenue xxupoB. buosorndyeckas poipb KUpOB.

VYrieBoapl: cocTaB, Kiaccuukanus yriaeBogoB (MOHO-, M- M MoJaucaxapusl). ['moko3a
— NPOCTEUIINI MOHOCAaXapuJ: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbl, (PU3HMUECKUE U XUMHUUECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcunom menu(ll), okucienwe aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHME, OpOXKEHHWE TJIFOKO3bI), HAXO0XJIECHHE B MPHPO/IE,
npuMeHeHue, ouonoruyeckas poiib. @orocuHTe3. OpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u nemnono3a kak npupoiabie noiuMepbl. CTpoeHHe Kpaxmalia U LeJUTHI03bI.
Pu3nyecKre U XUMUYECKHE CBOMCTBA KpaxMaJa (TUAPOIN3, KAUeCTBEHHAS! PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl HM3Y4YEHUs BEIIECTB M HMX MPEBPAIlCHUN: MPOBEICHHUE,
HaOJI0JICHUE W OINKMCaHUE JEMOHCTPAlIMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KAaYeCTBEHHbIC
peaKkIuyu OJHOATOMHBIX CHUPTOB (OKHCIeHHEe 3TaHona okcuaoMm wmemu(ll)), mMHOrOaTOMHBIX
CIUPTOB (B3auMojieicTBUE TiuiepuHa ¢ rugapokcunoM meau(ll)), ampaerunoB (okuciaeHue
aMMUadHbIM pacTBopoM okcuma cepebpa(l) m ruapoxcumom wmenu(ll), B3ammonericTBue
Kpaxmajga ¢ HOJOM), TPOBEICHHWE MPAKTUYECKOW pabOThI: CBOWCTBA pPAcTBOpa YKCYCHOMH
KHUCJIOTHI.



Pacuérnbie 3anaumn.

Beruucinenuss mo ypaBHEHHIO XHMHYECKOW peakmuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BELIECTBA WJIM MPOAYKTa pPEaKIUu MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUH).

A3oTcozeprKalme OpraHu4eckue COeIMHEHHUS.

AMHUHOKHCIIOTBI Kak aM(doTepHbIe OpraHudeckue coeauHeHus. Duzndeckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha TpuMepe TIiauluHa). buosnormdyeckoe 3HaueHUe
aMuHOKHUCTOT. [lenTusl.

benku kak mpupoaHbIE BBICOKOMOJEKYJISIpHbIE coequHeHus. [lepBuuHasi, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OeiakoB. XHWMHUYECKHE CBOWCTBAa OETKOB: THUIPOJH3, JEHATyparus,
KAueCTBEHHBIEC PEAKLIUH Ha OCJIKU.

DKCHepUMEHTAIbHBIE METOJbI M3YYCHHs BEUIECTB M WX NPEBpAICHUN: HAOIIOICHUE |
OMKCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JE€HATypalus OEJKOB MpPU HArpeBaHWH, I[BETHHIE
peakIuy OeIKOB.

BroicokoMouieKyJIsIpHBIE COeTMHEHUST

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHO€ 3BEHO, CTEIMEHb MOJUMEPHU3AINK, CPEAHssT MoJieKyispHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCTMHEHHUM — MOJIMMEPU3aITUs U TOJUKOHICHCAIIUS.

DKCnepUMEHTAIbHBIE METOJbl U3YUYCHHS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIICHUE C
oOpasmamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3€d MPU U3yYeHUU opraHuyeckoi xumuu B 10 kmacce
OCYIIECTBJISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U
MOHSATUH, SIBJISIONIUXCS CHCTEMHBIMH JUIS OTIACIBHBIX TPEIMETOB E€CTECTBEHHO-HAYYHOTO
ITUKIIA.

OOmme ecTecTBEHHO-HAYYHBIC TIOHSATHS: SBJICHHWE, HAy4YHBIA (akT, THIOTe3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCU(UKAIUs, TMEePUOJAUYHOCTh, HAOIIOJCHUE, U3MEPECHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

dwuszuka: MaTepusi, YHEPTHs, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, JHEPTeTHUECKUN YPOBEHbD,
BEIIECTBO, TEJ0, 00BbEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NUECKUE BETUIMHBI U €TUHUIIBI
WX U3MEPEHUSI.

buonorus: knerka, opranusM, Omocdepa, oOMEH BEIIECTB B opraHuszMme, (POTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (O€IKU, YTIAEBOIbI, YKUPbI, PEPMEHTHI).

["eorpadusi: MuHEpabl, TOPHBIC TOPOIBI, TTOJIE3HBIC HCKOITAEMbIC, TOTLTUBO, PECYPCHI.

TexHOI0THS: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIIMOHATILHOTO MMUTAHHUS, MOOIIUE CPECTRA,
JEKapCTBEHHBIE M KOCMETHYECKHWE Tpemnaparbl, MaTepuaibl H3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH



XUMHUYECKUN 3ieMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTpOHHAas 00O0J0YKAa.
DHepreTHYecKre YpOBHU, MMOAYPOBHU. ATOMHEIE OpOuTany, S-, p-, d- anemenTbl. OcoOeHHOCTH
pacnpeniesieHus: SJIEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DOnexkTpoHHasi KOH(UTYpalKs aTOMOB.

Ilepuonnueckuit 3akoH u llepuomuueckas cucrema xumudeckux syemeHtoB JI. .
MenpneneeBa. CBsi3b NEPHOAUMYECKOTO 3akoHa W IlepmoanuecKkoil CUCTEMBI XHMHYECKHX
sanemeHToB JI. . MenneneeBa ¢ COBpEMEHHON TEOPHUEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XHMMHUYECKHX 3JIEMEHTOB M 0Opa3yeMbIX HMHU MPOCTBIX U CIOMXKHBIX
BEILIECTB MO IPyNnaM U rnepuofaM. 3Ha4Y€HUE MEPUOANIECKOrO 3aKOHA B PA3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKass CBsI3b. BuUIbl XUMHUYECKOW CBsI3U (KOBaJE€HTHas
HEMOJISIpHAs U TMOJISIpHAs, MOHHAsA, MeTajnyeckas). Mexanu3Mbl oOpa30BaHUs KOBAJIEHTHON
XUMUYECKOU CBS3M (OOMEHHBIN U IOHOPHO-AaKIENTOPHBIN). BogopoaHas cBsizb. BalleHTHOCTS.
DIIEKTPOOTPUUATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemecTtBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. [HUINBl KPHUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUINYECKOMN PEIIETKU.

[Tonsarue o nqucnepcHbIx cuctemax. VICTUHHBIE U KOJUTOMAHBIE PacTBOPBI. MaccoBasi 1oJis
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranuueckux coeauHeHuil. HomeHkiaTypa HeOpraHUYeCKUX
BEIIECTB. | eHeTHYeCKass CBS3b HEOPTraHWYECKUX BEIIECTB, NPUHAICKAIMMX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peaxiusa. Kiaccudukanus XUMHUYECKHX pEaKIMi B HEOPraHUYECKON u
OpraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS
SHEPIrUU MPU XUMUYECKUX PEAKITUSX.

CKopocTh peakuuu, €€ 3aBUCMMOCTh OT pPa3idMYHbIX (PakTopoB. OOpaTUMblE pEAKIUU.
Xumuyeckoe paBHOBecHe. PakTOphI, BIUAIONIME HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [laTenbe.

Onektponutuueckas auccormaius. CuiabHble U cinalOble 37eKTponuThl. Cpena BOAHBIX
PacTBOPOB BEILIECTB: KUCHas, HEUTpaIbHasA, IIEJI0YHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M WX MPEBPAIICHUN: JEMOHCTpalus
tabmun «llepuonnueckas cucrema xummuueckux 3yemeHToB J[. M. MenneneeBay, u3zydeHue
MoOJeNiel KPUCTAUNIMYECKUX PeIETOK, HAOMI0/IEHHe M ONMUCAaHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3lioKeHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONPENIEIICHUE CPEbl PACTBOPOB BEIIECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEJEHUE MPAKTUUECKOW paboThl «BrusHue paznuyabix (akTopoB Ha
CKOPOCTh XUMHUUYECKOU PEAKLINIY.

PacuéTnrble 3amaun.

Pacuétel Mo ypaBHEHMSIM XHUMHUYECKUX pEaKIUi, B TOM YHCJIE TEPMOXUMUYECKHUE
Pacy€ThI, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBas JI0JIs BEILIECTBAY.

Heoprannuyeckasi xumust



Hemeramner. [lomoxenne HemerauioB B llepuonnyeckol cucreMe XHUMHUYECKHX
sanementoB JI. M. MenzaeneeBa U OCOOCHHOCTH CTpoeHHs aToMOB. Du3HuecKue CBOWCTBA
HEMETAJIOB. AJUIOTPOIIUS HEMETAJUIOB (Ha MPUMEPE KUCIOpoia, cephl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaXXHEMIIMX HEMETAJJIOB (TajlOT€HOB, cephbl, a30Ta, (ocdopa,
yriepoga W KpEMHHUS) M HUX COSAUHEHUM (OKCHIOB, KHCIOPOACOJCPIKAIIUX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Mertasmbl. [lomoxxenue MetaiioB B [leproanyeckon cuCTeMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. OcoOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000J0YeK aTOMOB MeTajioB. OOmiue
¢busnueckue cBoicTBa MeTauioB. CIUIaBbl METAIOB. DJICKTPOXUMHUECKUAN PSJl HAPSLKEHUN
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIMX METAUIOB (HATpUM, Kaluid, KaJdblUii, MarHuw,
ATIOMHHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUH.

OO61ue crmocoObl MoTyueHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCNEPUMEHTAIbHBICE METOJbl H3YYEHHUS BEIIECTB W HMX MPEBPAIICHUN: H3Yy4YECHUE
KOJUIEKIIMU «MeTaJlsibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE JKCIEPUMEHTAIbHBIX
3a7a4, HaAOJIOJIGHHWE W OMNHCaHWE JACMOHCTPAIMOHHBIX W  JIAaOOPATOPHBIX  OIBITOB
(B3auMoOeHCTBHE THIPOKCHIA ATFOMHUHMS C PacTBOpaMH KHCJIOT M IeJI0oYeH, KaueCTBEHHBIS
peaKIuy Ha KaTHOHBI METAJLIOB).

Pacuétnbie 3amaun.

Pacuétsl Macchl BemiecTBa WM O00ObEMA ra3oB MO HM3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO W3 yYacTBYIOIIHMX B PEaKIMH BEIIECTB, PacdEThl Macchl (00BEMA,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJIHO U3 BEIIECTB UMEET IPUMECH.

XUMHSA ¥ )KU3HD

Ponp xuMuu B 00ecreueHnH SKOJIOTUUECKOM, YHEPTETUUYECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeOUUMHBI. [IOHSITHE O HAy4YHBIX METOJIaX MO3HAHUA BEIIECTB M XUMHYECKHUX
pEaKIuu.

[Ipencrabpinernss 00 OOMMX HAYYHBIX MPUHIIUMIAX POMBIIIJICHHOTO  IOJTYYCHHS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUPE BEIIECTB M MATEPUAIOB: BAXKHEWIIIME CTPOUTEIbHBIC MaTEpPHUAIBI,
KOHCTPYKIIMOHHBIE MaTE€pHUalibl, KPACKH, CTEKJIO, KE€paMHKa, MATEPUANIbl i1 SJIECKTPOHUKH,
HaHOMAaTepPHAJIbl, OpraHUYECKHE U MUHEPAJIbHBIC YI00pEHHUS.

XuMHsl ¥ 3JI0pOBbE YEJIOBEKA: ITPaBUJIa MCIOJIBL30BAHUS JICKAPCTBEHHBIX IIPENapaToB,
npaBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBOM XUMUHU B MOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeaIMEeTHBIX CBA3CH MPU U3YYCHUH OOIIEH U HEOPTaHMYECKOW XUMUU B
11 kiacce ocymecTBIsSIeTCS 4Yepe3 UCIOIb30BaHNe KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK W TMOHSTHUH, SIBISIOIIMUXCS CUCTEMHBIMU JJIs1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSATHS: Hay4dHbINM (akT, TUIOTE3a, 3aKOH, TEopusl,
aHajgu3, CHHTE3, KiIaccUUKaIUg, IEepUOIUYHOCTh,  HAONIOJAEHHE,  OKCIECPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



®uznka: mMaTepus, SHEpPrus, Macca, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, W30TOII,
PaZMOaKTUBHOCTh, MOJIEKYJIa, JHEPIeTHUECKUN YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHME BEILIECTBA, PU3NUECKUE BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, OpraHusM, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadus: MuHEpasbl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIaeMbIe, TOTNIUBO, PECYPCHI.

TexHonorus:  XUMHUYECKas  NPOMBIIUIEHHOCTb,  METAUIYprusi,  MPOU3BOJCTBO
CTPOUTENBHBIX MaTepuaios, CEJIbCKOXO35IIICTBEHHOE IIPOU3BOJICTBO, nUIIeBas
IPOMBILIUIEHHOCTh, (hapMalleBTUUECKasi MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUajiOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUH.



[VNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110 XUMHUKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJbTaTaM OCBOCHHS OOYYarOIIMMUCS
IIporpamMmM CpelHero ooduiero o0pa3oBaHusl (JJMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM).
Hayuno-meToanueckoil OCHOBOHM i pa3pabOTKHU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
IIPOrpamMM CpeTHEro 00IIEero 00pa30BaHuUs SBISETCS CUCTEMHO-AEATEIbHOCTHBIN OIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHHUA IMpeAMeTa «XHUMHs» Ha YpPOBHE CpeIHEero obmiero oOpa3oBaHuUs
BBIJICJIEHBI CJIEIYIOLIUE COCTABIISIIOLIHUE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUICKONW TPa)KJaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH ¥ CAMOOTPEIEIICHHIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LICJICHAIIPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHHI JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UICTOPUYECKUX TPAaaUIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOYYAIOIIMXCA PYKOBOJCTBOBATHCA B CBOEU NIEATEIIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAaHOBKaMH, IPUCYIIMMH LEJIOCTHOM CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HaJU4Hhe NPABOCO3HAHUS SKOJOTMYECKOM KYJbTYpPbl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHUTalOTCS B E€AUHCTBE
yuyeOHOH M BOCIHUTATENIbHOM JAESATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU W HJAECAJIAMHA POCCUICKOIO
IPaXKJAHCKOTO OOIIECTBa, MPHUHATHIMM B OOILIECTBE HOPMAaMH W TPABWIAMHM TOBEJCHUA,
CIOCOOCTBYIOLIMMU MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTU 00YyYarONUXCsl.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpEeAMETa «XUMUS» OTPaKkaroT c(HOPMUPOBAHHOCTD
OMbITAa TO3HABATEJIIbHOM M MPAKTUYECKOW MEATEIbHOCTH OOYYalOIIMXCS M0 pealu3aluu
MPUHSATHIX B 00IIECTBE LIEHHOCTEN, B TOM UMCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMA

OCO3HaHUs 00Y4aIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U O0S3aHHOCTEH, yBaXKEHUS K
3aKOHY M IIPaBOMNOPSIKY;

NPEICTaBICHUS O COLMAJIbHBIX HOPMax M MpaBUjIaX MEXJIMYHOCTHBIX OTHOUIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU AESTENBHOCTHU MPHU CO3IaHUH YUYEOHBIX MPOEKTOB,
pellIeHnH YYeOHbIX U TO3HABATENbHBIX 3a/1a4, BBIIOJIHEHUH XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY M apryMEHThI IPYTHX
MIPU aHAJIU3€ PA3IMYHBIX BUJIOB YU€OHOH ESITEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMA

LIEHHOCTHOIO OTHOIIEHHMSI K HCTOPUYECKOMY M HAay4HOMY HACJEIHIO0 OTE€YECTBEHHOM
XUMUH;



YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUHM W TMPAKTHYECKOTO MPUMEHECHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTIIKCHUS HAYKH €CTh PE3yJIbTAT JINTEIhHBIX HAOIIOICHUN,
KPOMOTIUBBIX SKCIEPUMEHTAIIbHBIX IOMCKOB, MOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

UHTEpeca U T[I03HABaTEIbHBIX MOTHMBOB B TMOJYYEHHMH U TOCIEAYIOIIEM aHalIn3e
uH(GOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OILICHMBATh CUTyalldd, CBSI3aHHbIE C XUMWUYECKUMH SIBIICHUSAMH, H
NPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IMOBEJCHUE M IIOCTYNKH CBOMX TOBAPHINECH C TO3UIUH
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIICACTBHUI 3TUX TTOCTYIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUSl IIEHHOCTEW 370pOBOro M 0€30MacHOro o00pasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UYECKOMY M IICHXUIECKOMY 370POBBIO;

cOOJIIOICHUS TIpaBWJI O€30MacCHOr0 OOpallleHusl C BEIIECTBAMHU B OBITY, MOBCEIHEBHOMU
KU3HU U B TPYJIOBOM JI€SITEIILHOCTH;

NOHUMAaHUSl IIEHHOCTH TMpPaBUJ HMHAUBUAYAJIbHOTO M KOJUIEKTUBHOTO 0O€30MacHOTro
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HAHUS TIOCICACTBUNA W HENPHATHS BPEIHBIX NMPUBBIYCK (YIOTPEOICHUS aTKOTOJ,
HapKOTUKOB, KYypEeHHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIbCKONU JESTEIBHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUECKOM U JPYTHX BUAAX ACATEIHHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEIICHUM TNPAKTHYCCKUX 3aad COIHAIBHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YyUYEeHHIO Mpodeccuil pa3InyHOro poja, B TOM YHUCIIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH,

YBaXEHUS K TPYAY, JIFOISIM TpyAa B pe3yiabTaTaM TPYAOBOU JEATCILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJIbHOW TPAaCKTOPUU OOpa3oBaHUS,
Oynyier npodeccun u peaausanuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMUHU, MHTEPECOB U MOTPEOHOCTEH 0OIIeCTRA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTHYECKH IeJIeCO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK HCTOYHUKY CYIIIECTBOBAHUS
’KHM3HHU Ha 3eMiie;

MMOHUMAaHUS TJIO0ABHOTO XapaKTepa SKOJOTHYECKUX MPOOIJIeM, BIUSHUAS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHOU U COLIMAIIBHOW CPEbI;

OCO3HaHUS HEOOXOIUMOCTH HCITOJIB30BAHUS JTOCTHIKCHUN XUMUU JIJIsT PEIICHUST BOIIPOCOB
PaIMOHAIBHOTO MPUPOIOTIONH30BAHHS;

AKTUBHOTO HETMPHUATHS JIEHCTBHM, TMPUHOCAIINX BpEJ OKPYKAIOIICH NPHPOAHOU Cpee,
YMEHUS MPOTHO3UPOBATH HEOIATOTPUITHBIC YKOJIOTHIECKUE MOCIEICTBHSI MPEITPUHIMAEMBIX
JNEUCTBUM U IPEAOTBPAILATh UX;



HaJIM4YUs Pa3BUTOTIO HKOJOTMYECKOIO MBIIUIEHUS, 3KOJIOTUYECKOM KyJIBTYPBI, OINbBITA
NEATEIBHOCTH  JKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCA HMH B
[I03HABATEJIbHOM, KOMMYHMKAaTUBHOM M COLMAIbHOM NPAKTHKE, CIOCOOHOCTHM M YMEHUS
aKTUBHO NPOTHUBOCTOSATH UJEOJIOTUU XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMSA

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKHU;

INOHMMaHUsl CHeuu(PUKU XMMHM KakK HayKHd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
palOHAJIBHOIO  HAYYHOTO  MBIIUICHUS, CO3AAaHMM  LEJIOCTHOIO  IpPEJICTaBICHHUS 00
OKPYKAIOIIEM MHUpE KakK O E€IUHCTBE MPUPOABI M 4YEJIOBEKa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHUU IpOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECUS;

yOeXKAEHHOCTH B 0OCOOOW 3HAUYMMOCTH XUMHUHU JJII COBPEMEHHOM IMBHIM3AIMH: B €€
IYMaHUCTHYECKON HAINPaBICHHOCTH M BA)KHOM POJM B CO3/1aHUU HOBOM 0a3bpl MaTepuaibHON
KYJbTYpbI, pEIIEHUH TT100aIbHBIX MPOOJIEM YCTONYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHUIIEBOM U HKOJOTMYECKON O€30MacHOCTH, B Ppa3BUTUU MEIAUIUHBI,
00ecIreyeHnn yCIOBUM YCIEIIHOTO TPY/1a U SKOJIOTUYECKH KOM(DOPTHOM KU3HU KaXA0T0 YjieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IIOHMMAHHsS CYLIHOCTM METOJOB IIO3HAHWI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIMOJIb30BaTh NOJy4yaeMble 3HAHUS IS
aHanu3a U OOBACHEHMS SIBJICHUN OKPYXAIOLIEr0 MHpPAa U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHUs JAellaTb OOOCHOBAaHHBIE 3aKJIIOUEHHS HA OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCA
JAHHBIX C LIEJIBIO ITOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO UCIOJIb30BaTh XMMUUECKUE 3HAHUS JUIsl PELICHUs TpooieM
B pEaIbHBIX )KM3HEHHBIX CUTYyaIIUsX;

MHTEpEeCca K NO3HAHMIO U UCCIIE0BATENBCKON AESTEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAHMM 10 XUMHH B COOTBETCTBHM C >KM3HEHHBIMHU
MOTPEOHOCTIIMU;

MHTEpeca K OCOOEHHOCTSM Tpyla B pas3IuyHbIX cdepax MNpoPpecCUuOHATBHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeramnpeaMeTHble pe3yabTaThl OCBOCHUS Y4YEOHOro mpeamera «XUMHUS» Ha YpOBHE
CpeaHero oo01ero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBIE TSI (OPMHUPOBAHUS MHPOBO33PCHUS OOYUYAIOIIUXCSA MEKIUCITUTITMHAPHBIE
(MeXTIpeMeTHBIC) OOIEeHAyYHbIE TMOHATHS, OTPaXKaIOUIUe IIeJIOCTHOCTh HAYyYHOW KapTHHBI
MHpa U Crenu(puKy METOAOB MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BEIIIECTBO, DHEPTHUs, SIBJICHUE, MPOILECC, CHUCTeMa, HAy4YHBIM (aKT, MTPUHIINI, THUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TE€OpHsl, MCCIIeJIOBaHHEe, HAOIIOJCHUE, M3MEPEHHUEe, DKCIIEPUMEHT U
Ipyrue);

VHUBEpCaJbHble  ydeOHble  JeicTBUS  (TIO3HABaTeNbHBIE,  KOMMYHUKATHBHBIE,
pEryJsSTUBHBIE), oOecneunBatomme GOpMUpOBaHUE (DPYHKIIMOHATLHOH TPAMOTHOCTH U
COIMAJIbHON KOMITETEHIINN 00YyJaroIuxcs;



CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJIb30BaTh  OCBOSHHBIE  MEXIWCIHUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHWUSA W YHHUBEPCAJIbHBIE yYeOHBIE ACHCTBUS B TO3HABATEILHON U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAlOT OBJIAJCHHE YHHUBEPCAIbHBIMU Y4€OHBIMU
NIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJ1ajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEIbHBIMU J1eHICTBUSIMU::

1) 6a30BbIe JIOTHYECKHE IEHCTBUA:

CaMOCTOSTENbHO (OPMYIUPOBaTh M aAKTyalIM3UpOBaTh MpOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENETATh UENNU JNESITEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUM HX JTOCTHXKECHUS,
COOTHOCHUTB PE3YJIbTAThI IESITEIBHOCTH C MTOCTABJICHHBIMU LEIAMU;

WCMOJIb30BaTh IMPU OCBOCHUM 3HAHWUW MPHUEMBI JIOTUYECKOIO MBIIUICHUS — BBIJICIATH
XapakTepHbIE TMPU3HAKH TOHATUW W YCTAHABIMBATH MX B3aHUMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATUSA JUIsl O0BSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHMS M KPUTEPUU TSl KJIaCCU(UKAIIMU BEIIECTB U XUMUUECKUX PEAKIIUIA;

YCTaHABIIMBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEX/Y NU3Yy4Ya€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIAYKTUBHBIC, JACHYKTHBHBIC, IO aHAJIOTHUH),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBICHUSX, (POPMYJIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS,

MIPUMEHSTH B MPOIIECCE MO3HAHUS, UCTIOJb3yeMbIE B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEH, TpeoOpa3oBbIBATH MOJECIBbHBIC MPEACTABICHUS — XHUMUYECKUN 3HAK (CHUMBON)
AJIeMeHTa, XUuMudeckas Gopmysa, ypaBHEHHE XUMHUYECKOW peakiui — MpU PEIICHUH y4eOHbIX
[I03HABATEIIbHBIX U MPAKTUYECKUX 337ay, IIPUMEHITh HAa3BAHHBIE MOJEIIbHBIC IPEIACTABICHUS
JUUIS1 BBISIBJICHUSI XaPAKTEPHBIX MTPU3HAKOB M3yYAEMBbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUSA:

BJIaJIETh OCHOBAMHU METOJI0B HAYYHOI'O0 TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN;

dbopMynupoBaTh 1LETW W 3a7a4d  KCCIEJOBAaHUS, HCIOJb30BaTh TOCTABICHHBIE W
CaMOCTOSTENIHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U151 GOPMUPOBAHUS TUIIOTE3BI 1O MTPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HAaBBIKAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA W TPOBEACHUS YUYECHHYECKHUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOII01aTh 32 XOJI0M MPOIECCa, CAMOCTOSITEIIbHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpPOBaTH OOOOIIECHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIICOBAHUS, COCTABIATH 000CHOBAHHBIN OTUET O MPOJICITAHHON
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOW MCCIEAOBATEILCKOM W MPOEKTHON JeATEeIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB peIIeHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHbIX METOAOB IMO3HAHMUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCSA B PA3JIMUHBIX MCTOYHHMKAX WHOOpMaUuM (HAYYHO-TIOMYJISIpHAsS
JuTepaTypa XHMHUYECKOTO COJEp)KaHWs, CHOpaBOYHBIE TMocoOusi, pecypchl HMHTepHETA),
aHAIM3UPOBaTh HMH(POPMAIIUIO PA3IMYHBIX BUIOB W (OpPM MpeacTaBICHUS, KPUTUUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUNBOCT;



(GopMynupoBaTh 3aMpoChl M MPUMEHITHh pa3jMYHble METOABI MPHU TMOUCKE U OTOOpe
uH(pOpMaLu, HEOOXOAUMOM /7Sl BBIMOIHEHUS YUeOHBIX 337a4 ONPeAeNIEHHOTO TUTIA;

IpUoOpeTaTh OMNBIT HUCIIOJIB30BAHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTUMAIbHYIO (hOpMy IpeacTaBieHUs HHOPMALUU (CXEMBI,
rpaduku, quarpamMmbl, TaOJUIIBI, PUCYHKHU U IPYTHE);

HCIIOJIb30BaTh HAYYHBIA S3bIK B KayeCTBE CpEACTBA HpH padoTe € XUMHUYECKOH
UHpOpMalMel: NPUMEHATh MEXNpeAMETHbIE ((pU3MUYEecCKMe M MaTeMaTHYECKHE) 3HaKU U
CUMBOJIBI, (hOpMyIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OgiageHne YHMBEPCAJIbHBIMA KOMMYHHUKATUBHBIMHU 1eHCTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI B XOJI¢ IUajora U/uiu JIUCKYCCHUH,
BBICKA3bIBaTh WUJAEH, (QPOPMYJIUPOBATH CBOU MPEHJIOKEHUS OTHOCUTENBHO BBIIIOJHEHUS
IIPEIIOKECHHOM 3a/1a4H;

BBICTYNATh C MpPE3EHTAlUEl Pe3ylbTaTOB IO3HABATEIBHON AESITENBHOCTH, MOJIYYEHHBIX
CaMOCTOSATENIbHO MJIA COBMECTHO CO CBEPCTHHUKAMU TIPH BBIIOJIHEHHUH XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peain3alui y4yeOHOro MIpoekTa U (HOpMYIHpPOBATh BBIBOJABI IO pe3ysbTaTaM MNpPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYX/I€HUS 1 OOMEHAa MHEHUSMHU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IJIAHUPOBATh U OCYIIECTBIIATH CBOK IMO3HABATEIBHYIO NIE€ATEIBHOCTD,
onpenenss e€ 1ed U 3aJa4i, KOHTPOJIUPOBATh U M0 MEpPEe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
npeyiaraéMblii anropuT™ JIEHCTBUM NPU BBINOJHEHUHM YYEOHBIX U MCCIIEIOBATENbCKUX 33]aY,
BBIOMpATh Hanbosee 3PPEeKTUBHBIN CIOCO0 X PEIICHUS C YYETOM MOJyYEeHHs] HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH [JEATENBHOCTM Ha OCHOBE CaMOaHaIW3a U
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMush» OTpaxkaroT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUYECKOM COCTAaBIAIONIEH €CTECTBEHHO-
Hay4HOM KapTWHBI MUpPa, POJM XUMHHM B TMO3HAHUM SIBICHUM TPUPOJbI, B (HOPMUPOBAHUU
MBIIUJICHUST U KYJbTYPhl JIMYHOCTHU, €€ (PYHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOIWMOM st
pEeIIeHUsT TPAKTUYECKUX 3aJad W DIKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JJ0POBBIO U IPUPOJAHOMN CPELE;

BJIAZICHUE CUCTEMOM XUMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATrArOIINEe
MOHATUS  (XMMHUYECKUH JJIEMEHT, aToM, »OJeKTpOHHas 000JIouKa aToMa, MOJIeKYJia,
BaJICHTHOCTh,  DJICKTPOOTPUIIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas (dopmyna
(pa3BépHyTass W COKpaimiéHHas), MOJb, MOJISIpHAsh Macca, MOJISIPHBIA OOBEM, YIIIEPOIHBIN
CKeneT, (PYHKIIMOHAIbHASI TPYIINA, paguKall, H30MEpPHs, W30MEpbl, TOMOJOTHYECKUU PsII,



TOMOJIOTH, YTJIEBOJIOPO/bl, KUCIOPOJ U a30TCOAEPKAIIUE COCTUHEHUSI, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3B€HO, BLICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranudeckux BemiectB A. M. bBytinepoBa, 3aKOH COXpaHEHHUsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XMUMHH; MHPOBO33PEHUYECKHE 3HAHMS, JIEXKallue B
OCHOBE TMOHHMMAHHS MPUYUHHOCTU U CHUCTEMHOCTH XUMHUYECKUX SBJICHHM, (PaKTOIOTHYECKUE
CBEIICHUS O CBOWMCTBAaX, COCTaBe, MOJYUYCHWH W OE30MaCHOM HCIIOJIh30BAHUHA BAKHEUIIINX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISIBIISATH XapaKTEPHbIE MPU3HAKHU MMOHATUN, YCTAHABIIMBATD
UX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MIPU OMUCAHUU COCTaBa, CTPOCHUS
Y MPEBPALICHUN OPTraHUYECKUX COCAUHECHUN;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIIOJIH30BaTh XUMHYECKYI0 CHMBOJUKY ISl COCTABJICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (GOpMyNT OpraHUYECKHUX
BELIECTB M YPaBHEHUN XMMHUUYECKUX PEAKIU, U3TOTABIMBATH MOJIEIN MOJIEKYJ OpPTraHUYECKUX
BEILIECTB ISl WILTFOCTPALMU X XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIUBATH MPUHAIJICKHOCTh U3YUCHHBIX OPraHUYECKUX
BEIIECTB MO HMX COCTaBy M CTPOCHUIO K OMNPEIENEHHOMY KJacCy/Tpynmne COeAMHEHUN
(Yr/ieBolOpoJbl, KHUCIOPOA M a30TCOJAEpXkAIIUe COCIUHEHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHEHHUs), JlaBaTh UM Ha3BaHUs 10 cuctematudyeckod HomeHkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBHUAIIbHBIE HA3BAHMS OTICIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMHIICH,
alleTUJICH, ATWICHIJIUKOJb, TJIUIEPUH, (eHod, (QopManblIeru, areTaableruja, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCJIO0Ta, OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIOTA, IIIOK03a, PpyKTO3a,
Kpaxma, leJUTI0103a, TIUIIH);

c(OpPMHUPOBAHHOCTh YMEHHUS OIPEACNATh BHUIbl XHMHUYECKOW CBSI3M B OPTraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHUS TPUMEHSTH IMOJOXKEHUS TEOPUU CTPOEHUSI OPTaHUUYECKUX
Bemiects A. M. bytiepoBa s 00bCHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUINYECKHE U
XUMUYECKUE CBOMCTBA TUMHUYHBIX TMPEACTaBUTENECH pPa3IUYHBIX KIJIACCOB OPraHUYECKHUX
BemecTB (MeTaH, 3TaH, ATWICH, MPOMWICH, aleTWieH, OyramueH-1,3, merunOyramueH-1,3,
O€H30JI, METAaHOJI, STAHOJI, ATHJICHIJINKOJb, TJIMIIEPUH, (EHO, aleTaabJerul, MypaBbiUHas U
VKCyCHAasi ~ KUCJIOTBI, TJIIOKO3a, Kpaxmal, [eJUIi0J03a, aMHUHOYKCYCHasi  KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY HHMH YPaBHEHUSMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUNA ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOUYHUKU YTJIEBOJOPOJHOTO ChIPHS
(aedTh, TPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MepepabOTKU U MPAKTUUECKOe MPUMEHEHUE
MPOTYKTOB MEPEPadOTKY;

c(hOPMHPOBAHHOCTh YMCHHUH TIPOBOAWTH BBIUMCICHUS IO XWMHYCCKHM YpPaBHCHHSIM
(macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIECTBA WJIM MPOJIYKTA PEAKIUU MO H3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MPOIYKTOB PEAKIIUHN );

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAaHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHUS, WCIOJb3YeMbIX B XUMHUU MPU HM3YYCHHH BEIIECTB W XUMUYECKHX SIBJICHUUN
(HabnroneHre, W3MEpPEHHE, DJKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIC



XUMUYECKHE 3HAHUS Uil NPUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHTyalUsX,
CBSA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM,;

c(OpPMUPOBAHHOCTh YMEHUI COOJI0OJaTh MpPaBUila MOJb30BaHUS XUMUYECKON MOCYJ0U U
71a00paTOpHBIM 000PYAOBAHUEM, a TAKXKE MPaBUIIa OOpAIEHHs C BELIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBIIIOJHEHUIO JAOOPATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHMM IUTAHUPOBATh M BBIMOJIHATH XUMHUYECKHUH HSKCIIEPUMEHT
(IpeBpalleHns OpraHUYECKUX BEIIECTB IPU HAIPEBAHHUM, MOJIYUEHUE STUJIIEHA U U3YyYEHHUE €0
CBOMCTB, KAuECTBEHHBbIE PEAKIUM OPraHUYEeCKUX BELIECTB, J€HATypauus O€elIKOB IpHU
HarpeBaHUM, [[BETHbIC peaKLUU OEJIKOB) B COOTBETCTBUHM C IIPABHJIAMU TEXHUKU 0€30I1aCHOCTU
npu oOpallleHr C BEIIECTBAaMHU M Ja00paTOPHBIM 000PYJOBaHUEM, IPEICTABISTh PE3YIbTaThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢opMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIMX pEAKIHN U
(dbopMyIIMpOBaTh BHIBO/IBI HA OCHOBE STUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XMUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHpopmanmu, HTEpHET U ApYyTUX);

c()OPMUPOBAHHOCTb YMEHHH COOJIIOJaTh IIpaBWJIa DSKOJOTMYECKH ILEJIeCO00pa3HOro
MOBEAECHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJISAX COXPAHEHHUS CBOETrO 370pOBbI U
OKpPYXaroIEel MPUPOJHON Cpellbl, OCO3HABATh OIACHOCTH BO3JICUCTBUS HA KUBBIE OPraHU3MBbI
ONpENENEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMmbica mnokasarens [IJIK, moscHATe Ha
pUMepax CocoObl YMEHBIIECHUS U MIPEIOTBPALLEHUS UX BPEAHOIO BO3ACHCTBHS HA OpraHU3M
4eJI0BEKA;

JUIsl 00y4arouuxcslt ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBS: YMEHHE IPUMEHSThH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SBJICHUI;

IUIA  CIeNbIX MW CIa0OBUASIIMX OOYyYaroUIMXCA: YMEHHE HCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.

11 KUIACC

[IpenMeTHBIe pe3yiabTaThl OCBOCHHS Kypca «OOImas u HEOpraHuyecKas XHUMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh MPEJACTABICHUN: O XHMHUYECKOW COCTaBJISIOIICH €CTeCTBEHHO-
Hay4YHOU KapTHHBI MUpa, POJM XUMHHM B MO3HAHUM SIBICHUM TPUPOJbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JIMYHOCTHU, €€ (PYHKIHMOHAIHHOM TPAMOTHOCTH, HEOOXOIWMOW st
pelieHnss TPaKTHYEeCKUX 3a7a4 M JIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
310POBbBIO U ITPUPOTHOM CPEIE;

BJIAZICHUE CUCTEMOM XUMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATrArOIINEe
MOHATHS (XUMHUYECKHI 3JICMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIC OpOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM, BaAJICEHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTh, CTEMEHBb
OKHUCJICHUS, XHWMHYECKasi CBsI3b (KOBAJICHTHAs, HWOHHAs, MeTaJJInUecKas, BOJOpOJIHAs),
KPUCTAJUIMYECKAsT  PEIIETKA, THUIBI XUMWYECKUX PEaKIHWH, pacTBOp, JJEKTPOJIUTHI,
HE3JICKTPOJIUTHI, 3JIEKTPOJIMTHYECKAs AUCCOLUMAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakIuu, XHUMHYECKOE pPAaBHOBECHE), TEOPUU M  3aKOHbI  (Teopus
AJICKTPOJUTUYECKON Jaucconuanuu, nepuoandeckuii 3akoH JI. WM. MenaeneeBa, 3akoH
COXPaHEHUs] MACChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHHUS SHEPTUU MPU XUMHYECKUX



peakuusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUNA SA3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IMOHHMAHMS MPUYUHHOCTH M CHUCTEMHOCTHM XHMHUYECKHX SIBIICHHM,
(aKTOJIOrMYeCcKue CBEJIEHUSI O CBOICTBAX, COCTABE, MOTYYEHUU U O€30MaCHOM HCIIOIb30BaHUU
BaYXHEHIITMX HEOPTaHUYECKHUX BEIECTB B OBITY U IIPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUM BBISIBIISATh XapaKTEPHbIE MPU3HAKHU MMOHATUN, YCTAHABIIMBATD
UX B3aMMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIHNE MOHATUS MPU ONMMCAHUM HEOPraHWUYECKHX
BEILIECTB U UX NPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN MCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY JJIsl COCTaBJICHUS
(GbopMys BEUIECTB M YpaBHEHUN XUMHUYECKUX PEAKIUH, CUCTEMATUYECKYI0 HOMEHKIATYpY
(IUPAC) u TpuBHaibHBIC Ha3BaHWS OTICIBHBIX HEOPTaHWYCCKUX BEIIeCTB (YrapHbIH Tas,
YTJIEKHUCIIBIM ra3, aMMHakK, raiméHas W3BECTh, HEralm€Has W3BECTh, IUTHEBAs COJA, MHUPUT U
Jpyrue);

c(hOPMUPOBAHHOCTh YMEHHUH  OMNpEAeNATh BAJIEHTHOCTh M CTENEHb OKHUCIICHHUS
XUMUYECKUX OJJIEMEHTOB B COCAUHEHUSAX Pa3JM4YHOIO COCTaBa, BUJ XUMHUYECKON CBA3U
(koBasieHTHas, MOHHAs, METAJUIMYECKas, BOAOPOIHAsI) B COEAMHEHUSIX, THI KPUCTAIUIMYECKON
pEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJEKYJspHas, HOHHAasg, MeTajulndecKasi),
XapakTep cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM;

c(OpPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh NMPUHAJIEKHOCTh HEOPTAHUYECKUX BELIECTB
10 UX COCTaBY K ONpeeNEHHOMY KilacCy/Tpyline COeIUHEHUH (IIPOCThIe BEIIECTBA — METAJLIbI
Y HEMETAJIbl, OKCU/Ibl, OCHOBAHHUSI, KUCJIOThI, aM(OTEPHBIE TUAPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHMH pAaCKphIBaTh CMBbICT THepuoauueckoro 3akona JI. U.
MenneneeBa U J€MOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKLINU;

c()OPMUPOBAHHOCTh YMEHHUW XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JIEMEHTOB 1—4 neprnonoB Ileprnoguyecko CUCTEMBI XMMUYECKUX JIEMEHTOB /I.
W. MenpeneeBa, UCIONB3YS TOHATUS «S-, P-, d-DIIEKTPOHHBIE OPOUTANINY», «IHEPTETUUCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHUYECKHX 3JIEMEHTOB M HUX
COCIMHECHUH MO TeproaaM u rpynnam [lepuoaudecko CUCTEMbI XUMHUYECKUX 3JIeMeHTOB JI. .
Menneneena;

c(OpMHUPOBAHHOCTh YMEHHMM XapakTepU30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BELIECTB pPAa3JIMYHBIX KJIACCOB, MOATBEPXkKAATh CYILECTBOBAaHUE
TFEHETUYECKOM CBSI3M MEXAY HEOPraHWYECKHMMM BEIIECTBAMM C IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XUMHUYECKHUE PEAKIUHU MO PA3THYHBIM
npu3HaKaMm (YUCIy W COCTaBy pEarupyroliux BeEIIeCTB, TerioBoMy 3h(eKTy peaxiuu,
M3MEHEHUIO CTENCHEN OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH pEaKLnH, YJaCTHIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUN COCTABIIATh YPABHECHHS PEAKIIUN PA3IMYHBIX TUIIOB, MTOJIHBIE
Y COKpAILEHHBIE YpaBHEHHUS peakUuii HOHHOrO 0OMEHa, yUUThIBAsl yCIOBHUSA, IPU KOTOPBIX 3TU
peaklMu UIyT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHHMUM MPOBOJUTH PEAKUUHU, MOJITBEPKAAIOUIME KAYECTBEHHBIM
COCTaB pA3JINYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh ONBITHBIM MYTEM HWOHBI,
IIPUCYTCTBYIOIIKE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
PEeaKIMii TOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OalaHCa dTUX PEaKITHii;

c(hOPMHUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTU XMMHUYECKOU PEaKIMu OT
pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOrO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aeicTBus (nmpunnun Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHUU XapaKTePU30BaTh XWMHUYCCKHE IIPOIECCHI, JIEKAIIUe B
OCHOBE TIPOMBIIIJICHHOTO TMOJTYyYCHUSI CEPHOU KUCIIOTHI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npeACTaBIeHUM 00 OOIMX HAyYHBIX MPUHITUIIAX U AKOJOTHMUECKUX MPoOIeMax XUMHUUYECKOTO
MIPOU3BOCTBA;

c(hOPMHUPOBAHHOCTh YMEHHH TIPOBOAUTH BBIUMCICHUS C WCIOJb30BAaHUEM TIOHSITHS
«MaccoBasi JIOJIsI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHUX
peaKIusax, MacChl BEMIECTBA WM 00BEMA ra30B MO M3BECTHOMY KOJIMUECTBY BELIECTBA, MAcce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOrO 3¢ (eKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, IPEBPALIEHUS] U1 COXPAHEHHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUIN COOJI0/IaTh MpaBUJia MOJb30BAHUS XUMUYECKOU MOCYI0ON U
71a00paTOPHBIM 000PYIOBAHUEM, a TAKXKE MpaBUia 0OpallleHHsl ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU TI0 BBITIOJIHEHHIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHMU IJIAHUPOBATh W BBIMNOJHATH XUMHYECKUN DKCIEPUMEHT
(pa3noxeHue TMEpPOKCHUIA BOJOpOAAa B NPHUCYTCTBUM KaTalu3aTtopa, OINPEIEICHHE CpeIbl
PacTBOPOB BEIIECTB C MOMOILbIO YHUBEPCAILHOTO MHIUKATOPA, BIUSIHUE PA3IUUHBIX (haKTOPOB
Ha CKOPOCTh XMMHMUYECKON peaKIMy, PEeaKlMd HMOHHOrOo OOMEHa, KaYeCTBEHHBIC PEaKIIMU Ha
cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, pEIICHUE IKCIIEPUMEHTATBHBIX
3aMa9 o TeMaMm «Metamel» U «Hemeramiel») B COOTBETCTBHH C MpaBUIaMU TEXHHUKHU
0e30MacHOCTH Mpu  OOpalleHud ¢ BEHIeCTBaMM U JabOpaTOpHBIM  00OPYAOBaHUEM,
MPEACTaBIATh PE3yJbTaThl XUMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii U POopMyIMpOBaTh BHIBOJIbI HA OCHOBE ITHX PE3YyJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUU KPUTHUYECKH aHATU3UPOBATH XUMUYECKYIO HH(MOpPMAIIHIO,
MOJIYy4YaeMyl W3 Pa3HbIX HCTOYHUKOB (CpPEIACTBA MACCOBOM KOMMYHUKauuu, MHTEpHET u
JPYTHX);

c(hOpPMHUPOBAHHOCTh yMEHUM COONIOJATh TMpaBUja DKOJOTHYECKH 11eJIECO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM NEATEILHOCTH B IEISX COXPAHEHHUS CBOETO 370POBbI U
OKPY’KaroIIEd MPUPOJTHON Cpelibl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIC OPTraHWU3MBbI
onpenenEHHbIX BEIIECTB, MOHUMAas cMbich nokazarens [1JIK, nmoscHaTh Ha mpumepax crocoObl
YMEHBIIICHUS U MIPEJOTBPAICHUS UX BPEIHOTO BO3/ICHCTBHSI HA OpPraHK3M YeJIOBEKa;

JUIs O0YYarOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE MPUMEHSITh
3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CHETBIX W CIA0OBWISIIMX OOYYaIOIIMXCS: YMEHHE WCIOJb30BaTh pelibe(HO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMUH
[Ipenmet oprannyeckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2
59 HenpenenbHble yriaeBOIOPOIbI: ATKEHBI, 5 1
' QJIKaIUEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoioposl 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOJIOPOIOB U 3 1
' ux repepaboTka
Hroro 1o pasuery 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
' Cnoxubie dGupbI
3.3 VrneBoabsl 3 2
Wroro no pazueny 13




Paznen 4. A30Tc0uepmamne OpPraHn4eCKue COCAUHECHUS

41 AMUHBI. AMUHOKUCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbBIE COCAUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpoubusie IIpakruyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi XumMus
2.1 Mertabl
2.2 Hemeramibt 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoxka Kourpoabubie IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
IIpeqmeT opraHUdecKON XUMIH, €€
1 PEAMET OP 1 https://m.eds00.ru/9184b457
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE
Teopust CTpOCHUST OpraHUICCKUX
2 coenuHenuii A. M. bytneposa, eé 1 https://m.edsoo.ru/4c74baa7
OCHOBHBIC TTOJIOKCHUS
[IpencraBnenue o KiaccuPUKALMHA
OpraHUYECKHUX BEILECTB.
3 Homenknarypa (cucrematuyeckas) u 1 https://m.edsoo.ru/d32178fb
TPUBHUAIIbHBIE HA3BaHUS
OpPTraHWYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE,
4 . p 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHH sl
MertaH u 3TaH — IIPOCTEUIIIHIE
5 P 1 https://m.edsoo.ru/6edcc394
MIPEICTABUTENH AJTKAHOB
AJIKEHBI: COCTaB M CTPOCHUE,
6 . P 1 https://m.edsoo.ru/6b14aflc
CBOMCTBA
OTUIICH U IPOIUIICH — IPOCTCHUIIIHNE
7 P P 1 https://m.edso00.ru/324d177c
MPEICTABUTENH AJIKEHOB
[TpakTiueckast pabora Ne 1.
8 «ITonyyeHnue 3TUIEHA U U3YYEHHUE €TO 1 1 https://m.edsoo.ru/d6¢c45517
CBOMCTB»



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517

Anxanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lonydenue
CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI

https://m.edsoo.ru/437f83fa

10

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneTuieH — npocreimumi
MIPEACTaBUTEND AIKHHOB

https://m.edsoo.ru/f25dffed

11

12

Brprunciienus no ypaBHeHUIO
XUMHYECKON peaKkuu

ApeHbl: 6€H301 U TOITYOJI.
TOKCHYHOCTH apeHOB

https://m.edsoo.ru/498fe87b

https://m.edsoo.ru/589d3ddd

13

['enernueckas cBsA3b YIiI€eBOAOPO/IOB,
MPUHAJISKANINX K Pa3TMYHBIM
KJ1accam

https://m.edsoo.ru/ba48c664

14

[IpupoHbIE HCTOYHHUKHN
YTJIEBOAOPOAOB: MPUPOAHBIN ra3 u
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
HPOAYKTHI €€ epepaboTKH

https://m.edso00.ru/397c¢2d83

15

[IpuposHbIE HCTOYHHUKHN
YTJIEBOAOPOAOB: MIPUPOAHBIN a3 u
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ repepaboTKu

https://m.edsoo.ru/51fade52

16

17

KonTponpHas pabdora no pazaeny
«YTIIeBOIOPOABD)

Hpel[eJ'ILHLIC OAHOATOMHBIC CIIMPTHI:

MCTAHOJI 1 OTaHOJI. BOI[OpO,[[Ha}I CBA3b

https://m.edsoo.ru/1b2bcldd

https://m.edsoo.ru/c21487e3

18

MHOroaTroMHbIE CIIUPTHI:
STUJICHIJIKOJIb U TTIHLIEPUH

https://m.edso00.ru/8f6435c8



https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHHE

https://m.edsoo.ru/5126bc5e

20

21

22

Anpaeruapl: GopMaIbaeTHI U
aneraibAerui. AueToH
OaHOOCHOBHBIE MpeebHbIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCYCHast

[TpakTuueckas paborta No 2.

«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

https://m.edsoo.ru/e34544ec

https://m.edsoo.ru/b4e183c2

https://m.edsoo.ru/6¢c86242¢

23

CreapuHOBas ¥ OJICMHOBAsT KUCIIOTHI,
KaK MPEJICTABUTEIIH BBICIITHX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/fe622475

24

25

26

ana KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiiCcTBIE

CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. I'uaponu3
CJIOKHBIX 3(UpPOB

>KI/IpBIZ TUAPOJIN3, IPUMCHCHUC,
Ouosoruueckas POJIb KUPOB

https://m.edsoo.ru/c1685d61

https://m.edsoo.ru/fbb68558

https://m.edsoo0.ru/399f1ca8

27

YrieBosbl: cocTaB, KiacCUpUKAITHSI.
Baxueiimme npeacraBuTeNu:
TII0K03a, PPyKTO3a, caxaposa

https://m.edsoo.ru/3c527eb8

28

29

Kpaxman u nemnronos3a kak
MPUPOJHBIE ITOJIUMEPDI
KonTtponbHast pabota no pazaeny
«Kucnopoacoaepxaiiue

https://m.edsoo.ru/d3aelc63

https://m.edso0.ru/16634947
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OpPTaHUYECKHUE COCTUHEHUS/
Bcepoccuiickas mpoBepouHas pabota

30

OO0m1ast xapaKTepUCTHKA
a30TCOJIEPIKAIIX OPraHMYECKUX
coeauHenuit / Beepoccuiickas
npoBepouHas pabora

https://m.edsoo.ru/d543f4c6

31

32

33

AMWHBI: METHJIAMHUH U aHUJINH

AMUHOKHUCIOTHI KaK aMm(pOoTepHbIe
OpraHUYECKHUEe COCTUHEHUS, HX
Oouonoruueckoe 3HadeHue. [lentuasr.
benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ

https://m.edso00.ru/649533ea

https://m.edso0.ru/54732f28

https://m.edsoo.ru/cec68ba7

34

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccel, KaydykH, BOJJOKHA

https://m.eds00.ru/46729785

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XVUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs KOH(PUTYpalrsi aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckasi cucteMa XUuMUYECKUX
sneMeHToB [. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMUYECKUX AIIEMEHTOB M UX
COEIMHEHUH MO IpyIIaM U NEePUOJAM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHX 3jieMeHToB JI.1.
MenieneeBa B pa3BUTHU HAyKU

CtpoeHue BeliecTBa. XuMudeckas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTb.
DNEeKTpOoOTpULIATENbHOCTh. CTENEeHb
OKHCIIeHUus. BemecTBa MOJIEKYJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

[IoHsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJTIOUIHBIE PACTBOPBIL.

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

https://m.edso0.ru/9a519a98

https://m.edsoo.ru/11edbb8f

https://m.edsoo.ru/lc7e4ba9

https://m.edsoo.ru/f615e37b



https://m.edsoo.ru/d276bd7b
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MaccoBasi 107151 BELIECTBa B pacTBOpE

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanuss XaMUYECKUX peakIuii
B HEOPraHUYECKON U OPraHuYEeCKOM
XUMHUHU. 3aKOH COXpPaHEHUSI MaCChI
BEIIIECTB; 3aKOH COXpPAHEHUS U
MIpEBPAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

https://m.edsoo.ru/bbflfcl2

https://m.edsoo.ru/737884fd

10

Ckopoctb peakiuu. OOpaTumblie
peakuu. XuMUYECKOE pAaBHOBECUE

[TpakTuueckas paborta Ne 1. «Bnusiaue

pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKLum»

https://m.edsoo.ru/1677f4be

https://m.edsoo.ru/e6327ff2

11

12

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsiTHe 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiiuun HOHHOTO
oOMeHa. ['uaponus opranndeckux u
HEOPraHMYECKUX BEIIECTB

OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC

peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

https://m.edso00.ru/3234384a

https://m.edsoo.ru/d19df513

13

14

KoHnTtponbHas paboTa mo pa3aeny
«Teoperndeckre OCHOBBI XUMUW))

Merauibl, X MOJIOKEHHE B
[lepronnueckoit cucteMe XMMUYECKUX

https://m.edso0.ru/42a9681d

https://m.edso0.ru/3a6bf2a9
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anemenToB /I. . MenaeneeBa u
0COOCHHOCTH CTPOCHHSI aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJIOB

15

CnnaBbl METaIIOB.
DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUN
METAJIJIOB

https://m.edsoo.ru/9cb465ac

16

17

18

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHUH, KaIuil, KaabIUuH,
MarHui, aJIlOMUHUN) U UX COEAMHEHUN

XHUMHYECKUE CBOMCTBA XpOMa, MEIH U
UX COEOUHEHUN

XuMuyecKue CBOMCTBA IIMHKA, Kejie3a
U UX COCIUHEHUN

https://m.edsoo.ru/4e8bc6fd

https://m.edso00.ru/2393964e

https://m.edsoo.ru/2e9896ea

19

[IpakTuueckas pabora Ne 2. "Pemienue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamnb»"

https://m.edso00.ru/41538b94

20

21

22

Hemeranmnsl, ux nonoxeHue B
Ilepronnueckoit cucteMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKkue CBOMCTBA HEMETAILIIOB.
AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCIJIOpOJIa, cepbl, hocdopa u
yriieposia)

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephbl U UX COECIMHEHUM

https://m.edsoo.ru/d14bd5a6

https://m.edsoo.ru/41a85f4f

https://m.edsoo.ru/e6735ca4

23

XuMHYeCcKue CBOMCTBA a3oTa, hochopa

https://m.edsoo.ru/e359a2eb
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U UX COeIUHEHUU

24

25

XUMHYECKUE CBOMCTBA yIiiepo/a,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHne BaKHEUIIINX HEMETAIIOB
U UX COCTUHEHUN

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
o teme «Hemeramiel». Beraucienus
110 YPAaBHEHUSIM XUMUYECKUX PEaAKIUil
Y TEPMOXUMHUUYECKUE PACUEThI

https://m.edso00.ru/539f71b8

27

[IpakTuyeckas pabora Ne 3. «Permenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtast"»

https://m.edsoo.ru/d93381a5

28

29

KoHTposbHas pabota 1mo Temam
«Mertamae» u «HemeTamisi»

HeopraHquCKHe " OPraHUYCCKHUC

KHUCJIOTHI. HeOpI‘aHI/I‘-ICCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

https://m.edsoo.ru/842abce9

https://m.edsoo.ru/d9ddcc76

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYECKHUE COETUHEHUS.
['eHeTnyeckas CBSI3b HEOPraHUUECKUX U
OpPraHMYECKUX BEIIECTB

https://m.edsoo.ru/9c4d7af9

31

Ponb xumun B obecieueHun
9KOJIOTHYECKOH, SHEPreTHYECKON U
NUILIEBOM 0€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

https://m.edso00.ru/9173971d

32

[Ipencranenus: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO
MTOJTYYCHHS BXKHEHTITX BEIIIECTB

https://m.edsoo.ru/bcal6d6f
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Yenosek B MUpE BEUIECTB U

33 1 https://m.edsoo.ru/7ccc2b22
MaTc¢pHralioB
34 XuMHs ¥ 30pOBbE YEIIOBEKA 1 https://m.edsoo.ru/e992867a
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTABIISOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOMN cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIpPHBIA OOBEM, YTIJIEPOAHBIN CKeJeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIICCTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHHUs); TEOPUU U 3aKOHBI (Teopust
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMHpOBaHHOCTh YMEHMHM BBIABIATH XapaKT€pHblE MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB I WILITIOCTPALMM MX XUMHYECKOTO M TMPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpXKAIINE COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHHsl opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHU A

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmai, IeJUTI0IIo3a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHMYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, TPUPOHBIN Ta3, YroJib), CIOCOOBI X

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHUMHUYECKUX SBICHUH (HaOmoaeHue, U3MepeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON Mocynoil u j1abopaTopHBIM 00OpYJOBaHHEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB NPU HArPEBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WM
IPOAYKTa peakLuy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha KHUBBIE OPIaHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAllMW), TOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
IpoBepPsAEMOro

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o01ero od0pa3oBaHusi




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATalOIMe  MOHATHS  (XUMHYECKUH  JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakMy HMOHHOIO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, l[leprogumdeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aMMOCBSA3b W3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M MX IPEBpAIICHUH; BBISBIATH B3aMMOCBI3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTh YMEHUH ONpEAENsATh BaJEHTHOCTb U CTENEHb
OKHCJICHHUA XHWUMHWYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBaJIGHTHas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIITMUECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAs,
MeTaJUTHYeCKas)

CchopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHsI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peakuuu, HU3MCHCHUIO CTEIeHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHa, YUUThIBas YCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UTYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTE yMEHUN  OOBSACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3UPYIOIIYI0, OOBSICHUTEIbHYIO M  MPOTHOCTHYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHA «S-, P-, O-3JeKTpOHHBIE OpOHTANNY, «IHEPreTHYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucteMsl XuMU4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILLECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWMYECKUMH  BEUIeCTBAMM  C  IOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENENIEHHOMY Kiaccy




(rpynne) coenlnHeHUM (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUIN HCTIOIB30BAaTh XUMHUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEIIECTB W YpPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MNOATBEPXKAAaTh  CYIIECTBOBAHME  T'EHETHYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakIuH, peaknud HOHHOTO OOMEHa,
KayecTBEHHBIC PEAaKIUU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamwie» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH TpU OOpalleHHWH C BeUIeCTBaMH U JabOpaTOpHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCY0M M J1abOpaTOpHBIM OO0OpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHUYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTaBICHUIN 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XWUMHH B IIO3HAHUHU




3.2

3.3

SBJIEHUN TPUPONbI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeleHUsT B OBITY M TPYAOBOM NEATENILHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0pPOBbsi M OKPYXKAIOMICH MNPUPOAHOU

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHu3Mm 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAcCTBYIOIIMX B PEAKIMH BEIIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
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HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

TeOpCTI/I‘leCKI/IC OCHOBBI OpFaHquCKOfI XUMHNHU

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHC, Pa3sBUTHC W 3HAYCHUC B
IMOJIYYCHHUHN HOBBIX BCHICCTB M MATCPUAJIOB. Teopml CTPOCHUA OPraHUYCCKHUX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHBlE (GOPMYIBI OpPraHUYECKUX BemecTB. [ OMOJOrUs, H30MEpHUS.
XuMH4ecKasi CBS3b B OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U KpAaTHbIE

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

2.1

2.2

2.3

2.4

2.5

2.6

HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaSI) H TPUBHUAJIbHBIC

Ha3BaHUs BaXXHEUIINX MPEACTABUTEINICH KJIACCOB OPraHUYECKUX BEILIECTB
YrieBogopoasl

AnKaHBI: COCTaB U CTPOCHHC, TOMOJIOTUYECKUI pAana. Mertan u 3TaH — HpOCTGﬁHIHC
npeaACTaBUTCIM AJIKAHOB! (1)I/I3I/I‘IGCKI/IG A XHMHYECKHE CBOMCTBa (peaKHI/II/I

3aMCIICHUA U FOpeHI/ISI), HaxXOXKIACHUEC B IPHUPOAC, MOTYUYCHUC U IPUMCHCHHUC

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUN psf. DTWIEH M NpPONWIEH —
[IPOCTEHIINE IPEJICTABUTENN AJIKEHOB: (DU3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peakuuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTallUM, OKHUCICHHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

Ankanuensl: Oyraguen-1,3 u MetunOyranueH-1,3: cTpoeHue, BakHeWIIHe
XMMHYECKHe CBOMCTBa (peakuusi noiauMmepusanuu). IlogydyeHue cMHTETHUECKOTO
KaydyKa U pe3UHbI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
MPOCTEHIINKA TPEICTaBUTENIb AJIKHHOB: COCTaB, CTpOeHue, (usndeckue u
XMMUYECKHE CBOMCTBA (peaKkiMy THAPUPOBaHMS, FaIOTEHUPOBAHNUS, THIPATAIIH,

FOpeHI/I}I), IMOJIYYCHHUEC U IPUMCHCHUC

Apenbl. benzon: coctaB, cTpoeHue, (U3MUECKHE M XHMUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHU), MOJIYYEHHE U IpUMEHEeHHE. Toyour:
cocTaB, CTpoeHue, (usmueckue ¢  XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WM HUTPOBAHHUSA), TOJy4eHHE M TNpUMeHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBSA3b MEXAY YINIEBOAOPOAAMH, IPUHAMICKALIUMU K

Pa3JINIHBIM KJIacCaM

[TpupoHbIle HICTOYHUKH YTIeBo0po0B. [IpupoaHblil ra3 u nonyTHble HE(TAHBIE

ra3el. Hedtp u e€ mpoucxoxaenne. Criocodsl mepepaboTku HePTH: MeperoHka,




KPEKUHT (TEpMHUECKUI, KaTaduTudeckuii), nuponus. [IpoaykTel mepepaboTku
He(TH, UX TMPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITYy. KamMeHHbIH yromas u

MIPOJYKTHI €0 nepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANHCHUA

3.1

IIpenenbHble OAHOATOMHBIE CIMPTHI. METaHOI U 3TAHOJ: CTpPOEHUE, (Pru3ndYecKue
U XUMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  MeETaJlJIaMH,
raJIor€HOBOJIOPO/IAMH, T'OpPEHHUE), IpUMEHEHHE. BoJOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eMCTBHE METaHOJIA M 3TAHOJA HAa OPraHM3M 4YeJIOBEKa.
MHoroaToMHbl€ CIUPTHL. DTUICHIVIMKONb U TIIULEPHH: CTPOEHUE, GU3NYECKUE U
XMMHUYECKHE CBOMCTBA  (B3aUMOACWCTBUE CO  ILENOYHBIMH  METaJJIaMH,
KauecTBEHHasl peakUuss Ha MHOIOAaTOMHbIE cIUpThl). JleiicTBUe Ha OpraHu3M

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

3.2

@deHoNI:  CTpOEHUE MOJCKYJbl, (U3WYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue gpenomna

3.3

3.4

AHLHGFHHBI N KCTOHBI. CDOpMaJII)I[eFI/IIl, ancTajibACrua: CTpocHue, (1)I/I3I/I‘-ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJIICHHUA M BOCCTAHOBJICHHUA, KAUCCTBCHHBIC

peaKHI/II/I), IMMOJIYYCHHUC U ITIPUMCHCHUC

OHOOCHOBHBIE TpefebHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOCHUE, pU3NUECKUe U XMMHUYECKHe CBOMCTBA (CBOICTBa, o0Imue 1Jis
Kjlacca KHCJIOT, peakius OSTepuUKaluf), TOJIyYeHHE | IPHUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK MPEJCTaBUTENN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

3.5

3.6

Cnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIJIeBOAOB (MOHO-, U- M IOJMCAXapubl).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHUeE,
OpOoKeHME TIIOKO3bl), HAaXOXJEHUE B MPUPOJE, NMPUMEHEHHE, OMOJOorHyYecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
npupoaHble nojumepbl. CTpoeHHe Kpaxmana U 1eiutrono3bl. dusnueckue u

XHUMHUYECKHE CBONCTBA Kpaxmajia (l"I/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

4.1

AMMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue
XUMHUYECKHE CBOMCTBA aAMHMHOKMCIIOT (Ha npumepe TJII/ILII/IHa). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I)]LI




4.2

benkn kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuynas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaH4€CTBCHHBIC pCAKIIUKU Ha Oenku

BBICOKOMOHGKYJ'IHPHBIC COCAMHCHUS

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAUHEHUN —

noJImMepurs3aluAa U NOJUKOHACHCAIUA

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB W HUX IPEBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

KayuykoB. [lomyuyeHue CHHTETHYEeCKOro KaydyKa U pPe3uHBI

11 KVIACC

Kox

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeopeTI/I‘leCKI/IC OCHOBBI XUMHNH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOEHHOCTH pacIpeesieHus] AIIEKTPOHOB 110 OPOUTAISAM B aTOMax AJIEMEHTOB

MIEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(UTYpAIHs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpneneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cUCTEMBbI
xumuyeckux aeMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XHMMHMUYECKHUX D3JEMEHTOB U
o0Opa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEUIECTB IO TpylnamM U IepHoJaM.

3HadeHue NepUoOoANYCCKOr0 3aKOHA B Pa3BUTHU HAYKU

13

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW  CBSI3U
(koBalleHTHAs HEMOJSpHAas W TOJSApHAas, HWOHHAs, MeTainueckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BogopoaHast cBs3b

14

BanenTHOCTh. DNeKTpoOTpUIIATENLHOCTE. CTENEHb OKUCICHUS

1.5

BenecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIIA KpUCTAUIMYECKOM pemeTku. [loHsTMe 0 aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOWJHBIE PacTBOpBl. MaccoBasi H0Ji BEIIECTBA B

pacTtBope




1.6

Knaccugukanus Heoprannueckux coeuHeHuil. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAILLICHUA SHEPTIUU ITPU XUMHUYECKUX PCAKIIHAX

1.8

1.9

1.10

1.11

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

OOparumble peakmuu. XUMHUYeCKoe paBHOBecue. MDakTopbl, BIUSAIOIMNAE Ha
cocTosiHre XuMuueckoro paBHoBecus. [Ipunnun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHbIe W cliadble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas, HEUTpalIbHAs, IeJIOUHas1. Peakiium nOHHOTO

oOMeHa

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anementoB .M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHsS aToMoB. Dusnyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBI,
docdopa u yraeponaa)

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAIJIOB (TalOreHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHUS) HM  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAIIMX ~KHUCIOT, BOJOPOIHBIX coeanHeHui). [IpuMeneHue

Ba)KHEHUIITIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

2.4

Meramnsl. Ilonoxenne wmerawioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasoB. Obune ¢puszndyeckue cBoicTBa MeTauioB. CIijiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPsHKEHUH METallJIoB
XUMHYECKHE CBOMCTBA BAXKHEHINIMX METAJJIOB (HATPUM, KalHi, KabIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHuiu. OOmme

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy N TCXHHUKC

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JIMIYHBIM

Kj1accaM

3.1

3.2

XUMUS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCPFGTHQCCKOﬁ U MHUILIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAayYYHBIX MCTOJAaX IMO3HAHUA

BEUICCTB U XUMHNYCCKHUX peaKuHﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX IMPUHIMUIIAX MPOMBIIIICHHOTO IMOJIYYCHHA

BOXHEHIIMX BelmecTB. YenoBeK B MHUpPE BEHIECTB MU MATEPHAJIOB: Ba)KHEUIIHNE




CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKLIMOHHBIE MAaTEpUalbl, KPacKH, CTEKIIO,
KepaMMKa, MaTepHallbl U1 DJJIEKTPOHUKH, HAHOMATEPHUAJIbI, OPraHUYECKUE U

MUHEpaJbHbIE y100peHus

3.3

Xumus u 3J0pPOBLEC HYCJIIOBCKA: IIpaBHJIa MCIIOJIB30BAHUA JICKAPCTBCHHBIX
ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpenapaToB OBITOBOM XHMHH

B HOBCGI[HCBHOﬁ KHN3HU




YUYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



