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INOACHUTEJIBHAA 3AIINCKA

[TporpaMMa Mo XMMHUU Ha YPOBHE CPEAHETO 00IIero oopazoBaHus pa3paboTaHa Ha OCHO-
Be DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii denepa-
[IUU», TpeOOBAHMI K pe3yibTaTaM OCBOSHUS (perepabHOi 00pa30BaTEeIbHON MPOrpaMMBbI CPe/I-
Hero obmero oopazoanus (POIT COO), npencraBieHHbIX B DenepalbHOM roCy1apCTBEHHOM
obpazoBarensHoM crangapte COO, ¢ yuérom KoHnenuuu npernomaBaHusi yueOHOTO IMpenMeTa
«Xumus» B 00pazoBarebHbIX opraHuzanusx Poccuiickoit @enepanuu, peaan3yromuX OCHOB-
HbIE 00pa30BaTeIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS BOCIIHTA-
Hus B Poccmiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsokenue IIpaButensctBa PO
oT 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIX0/I0B K pa3pabOTKe MPOTrpaMMbI IO XMMHUHU, K OMPEACIICHUIO OOIIeH cTparte-
ruy o0y4yeHus, BOCIIUTAHUS U PA3BUTHUsI O0y4AIONINXCSA CPEACTBAMU Y4eOHOTo mpeameTa «Xu-
must» Uit 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIJIM KOHIENTyalbHble nojoxeHus GI'OC
COO o0 B3auM00OYCIOBIEHHOCTH LeJIeH, COJIepKaHUsl, PEe3yJIbTaTOB 00y4eHUs U TpeOOBaHUN K
Xumnueckoe oOpazoBaHHE, MOJIy4aeMO€ BBIMTYCKHUKAMU 00I11€00pa3oBaTeIbHON OpraHu3aIlii,
ABIISIETCS. HEOTHEMJIEMOM YacThi0 UX 00pazoBaHHOCTU. OHO CIY)KUT 3aBEPIIAIOIINM 3TAllOM pe-
IM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIINX IIe-
JIOCTHOM cHcTeMe XMMHYECKOro o0pa3oBaHusl. JTU IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPH-
pozbl, GOPMHUPOBAHUSI MUPOBO33PEHHUS M OOIIEH KYJIBTYpHl YEIOBEKA, a TAKKe IKOJOTHUYECKH
000CHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOHOMN cpejie. Peanusyercs xummuueckoe
o0Opa3zoBaHue OOyYarOIIMXCS HA YPOBHE CPEIHEro 00IIero oOpa3oBaHMs CpelCcTBaMH y4eOHOTO
npeaMeTa «XUMHUs», COAepKaHUE U TTOCTPOSHUE KOTOPOTO OMPEIEICHbI B IpOorpaMMe 0 XUMUU
C y4€TOM CIelU(pUKNA HAyKd XUMHUH, €€ 3HAUYEHHS B TO3HAHUM MPHUPOIBI U B MaTepHAIHHON
KHU3HU OOIIeCTBa, a TaKke ¢ y4yéToM OOIMX Liened U MPUHIMIIOB, XapaKTepU3YIOLIUX COBpe-
MEHHOE COCTOSIHUE CUCTEMBI CpeHero o01iero oopazosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK MIPAaeT OCOOYI0 pOJib B COBPEMEHHOMN
LUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(bopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHNE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPObI U YeJIOBEKa, KOTOpoe (HOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BELIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHUpA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSI.

Tecno BBaHMOﬂeﬁCTBYﬂ C ApYIruMH CCTCCTBCHHBIMHU HayKaMM, XHUMHUS CTajla HCOTHEMIIC-
MO 4aCThI0 MUPOBOU KYIbTYPhI, HEOOXOUMBIM YCIIOBHEM YCIEIIHOTO TPYAa U )KU3HU KaXKI0TO
yieHa obmecTBa. CoBpeMeHHast XMMHUS KaK HayKa CO3uaTeNIbHasl, Kak HayKa BHICOKUX TEXHOJIO-
TUil HampaBJieHa Ha PEelIeHUe TJI00aTbHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEYECTBA — ChI-
PBEBOM, IHEPTETUUECKOM, MUIIEBOM, SKOJTOTUUECKON OE30MaCHOCTH M OXPaHBI 3/I0POBbSI.

B cootBeTcTBUU ¢ 0OmIMMHU TESIMU U TIPUHIIUIIAME CPEIHETO OOIIero o0pa3oBaHUs CO-
nepxkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbI YPOBEHb M3YYEHHS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM IS
BbIPa0OTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COLMYMa, IIPO-
JIOJDKEHUS] 00pa30BaHMs B PA3IMUHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuMu npeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas Xu-
Mmusi» U «OO1Ias 1 HeoOpraHuyeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUs KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HaHUI 10 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIeld XUMHH) U opraHudeckor xumuu. opmupoBaHue MaHHOW CHCTEMBbI 3HAHUN



IpY U3YYEHHUH TNperMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEIO0 MHOT000pasus Be-
I1€CTB HA OCHOBE OOLIMX IOHATHI, 3aKOHOB U TEOPUN XUMHH.

Crtpykrypa conepkanus KypcoB — «Opranndeckast xumusi» u «O01as U1 HeopraHudeckas
XUMHSA» chopMUpOBaHA B MPOrpaMMe 10 XUMHUH HAa OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYEHHUIO
yueOHOro Marepuasia U 00ycIoBIeHa UCTOPHUECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHMI Ha OIpe-
JIeIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4YeCKOM XMMHUU BELIECTBA PaccMaTpH-
BAIOTCSl HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHUS OPraHMYECKHUX COEIMHEHMH, a TaKke Ha
YPOBHE CTEPEOXUMHUUYECKUX U AJIEKTPOHHBIX MPEACTABICHUI O cTpoeHnu BeulecTB. CBeneHus 00
M3Yy4aeMbIX B Kypce BelIecTBaX JAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB JI0 CIOKHBIX OMOJIOTH-
YECKM aKTHUBHBIX COCIUHECHHI. B Kypce opraHn4eckoil XUMUM MOTYYal0T pa3BUTHE CHOPMHUPO-
BaHHbIC HA YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHus MepBOHAYaIbHbIE MPEACTABICHUS O XUMU-
YEeCKOH CBSI3HU, KJIacCU(UKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHUSI, 0 XMMHUYECKOUN peaKInu.

[Tox HOBBIM YIJIOM 3peHUs B peamere «XHUMus» 0a30BOr0 ypPOBHSI pacCMAaTPUBAETCS U3Y-
YCHHBI Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs TEOPETHUECKUI MaTepuan u (pakrosornye-
CKHE CBEJIEHHUS O BEILeCTBAaX U XMMUYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mias u He-
OpraHuveckass XMMHs» 00YyJaroIIUMCs TPEAOCTABIISAETCS BOSMOKHOCTh OCO3HATh 3HAUYEHUE TIe-
PHOAMYECKOIO 3aKOHA C OOILETEOPETUYECKUX M METOJOJOIMUECKUX MO3ULUM, I1y0Ke MOHAThH
UCTOpHUYECKOE N3MEHEHHE (PYHKIIUI ATOro 3aKOHa — OT 0000Mmaromel 10 OOBIACHSIONIECH U TIPO-
THO3UPYIOLIEH.

Envnas cucrema 3HaHUN O Ba)KHEWINMX BEILECTBAX, UX COCTAaBE, CTPOCHUH, CBOWCTBAX U
IIPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUs
nomnonHsercs B Kypcax 10 u 11 kimaccoB aneMeHTaMH COZlepKaHus, UMEIOIIUMHU KYJIbTYpPOJIOTH-
YeCKUH M NMPUKIIAJHONW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT NOHUMAaHMIO B3aUMOCBS3H XMMUU
C IpYyrUMH HayKaMH, PacKpbIBAIOT €€ POJib B ITO3HABATEIBLHOW M NMPAKTHYECKON JIEATEIBHOCTH
4eJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPHU U
MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XMMUEH, KPUTHUECKH OCMBICINBATh UH(OP-
MAalHIO U IPUMEHATH €€ JUIs MTONOJIHEHHS 3HAHUM, PEIIECHUS UHTEIUIEKTYaIbHbIX U YKCIIEPUMEH-
TaJIbHBIX MCCIIEJOBATENIbCKUX 3a/ad. B 1enom conepkanue yuyeOHOro mpeamera «XuMHs J1aH-
HOTO YpOBHSI M3YY€HHS OPUEHTHUPOBAHO Ha (OPMHUPOBaHHE y OOydaIOLIUXCS MUPOBO33pEHYE-
CKOM OCHOBBI 11 OHUMaHMs (puaocodckux uael, Takux Kak: MaTepuaIbHOE eIUHCTBO HEOp-
TFaHUYECKOIr0 U OPraHuYecKoro MuUpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM M CTPO-
€HUEM, [103HaBAEMOCTh IPUPOJIHBIX SABICHUN ITYTEM JKCIEPUMEHTA U PELICHUS NPOTUBOPECUUN
MeEX/1y HOBBIMHU (DaKTaMM M TEOPETUYECKUMU MPEIIOChUIKaMH, OCO3HAHUE POJIM XUMUH B pellie-
HUM SKOJIOTMUYECKUX MPOOJIEeM, a TaKkKe MpoOsieM cOepeskeHHs] YIHEPTeTHUECKUX PECypCcoB, Chl-
pbs, CO3aHUS HOBBIX TEXHOJIOTHI U MATEpUAJIOB.

B nnane pemieHus 3agad BOCIUTAHUS, Pa3BUTHS M COLMATM3AIMKN O0y4YaIOUINXCs MPUHS-
Thl€ IIPOIPaMMOM 0 XMMHUH IMOAXOJbI K ONPEIEIICHUIO COJEP/KaHUS M MOCTPOECHUS IIpeaMeTa
pelycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JIEHCTBUM, MMEIOIUX 0a30Boe
3Ha4YeHUE JUIs Pa3IMYHbIX BUJOB JIEATENBHOCTH: pEIIeHUs MpobieM, MMoMcKa, aHaiu3a u o0pa-
060TkM UHPOpPMAIH, HEOOXOIUMBIX JUIsl MPUOOPETEHUS ONBITA IPAKTUUYECKON U UCCIIeI0BaTENb-
CKOH J1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMHUHU.

B nmpaxTuke npenogaBaHus XUMHH Kak Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHusi, TaK U
Ha YpOBHE CpEJHEro oomero oopa3oBaHus, MpH OMPEACIICHIUH COACPKATEIbHON XapaKTepuCTH-
KU 1IeJiel U3Y4YeHUs MpeMeTa HalpaBiIeHHEeM MePBOCTENIEHHON 3HAYMMOCTH TPAJAUIIMOHHO MpH-
3HaéTcs popMUpOBaHNE OCHOB XUMUYECKOH HayKH Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHMS,



MPaKTUYECKOU JIEATEIbHOCTU YeJIOBEKa U KaK OJAHOTO0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTyphl. C
METOAMYECKON TOYKU 3PEHHS TAKOM MOAXO0/ K ONPECICHUIO LEJeH U3yUeHus IpeaMeTa sBIsSeT-
Cs BIIOJIHE ONPABIAHHBIM.

CornacHo JJaHHOUM TOYKE 3pCHMsI TJIABHBIMHY IEJISIMA U3Yy4EHUS MpeaMera « XumMus» Ha Oa-
30BoM ypoBHe (10 —11 kJ1.) sIByIsIFOTCSA:

(GbopMUPOBAaHHUE CUCTEMBl XMMHUYECKUX 3HAHUN KaK BAKHEHIICH COCTABISIONICH €CTECTBEHHO-
HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOI JIeKaT KIIIOUEBbIE MOHATHUS, (PyHIaMEHTalbHbIEC 3a-
KOHBI U TEOPUHU XUMHUH, OCBOECHHUE S3bIKA HAYKH, YCBOCHHUE U TOHUMAHUE CYLIIHOCTH JOCTYITHBIX
0000111eHUIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH MX pa3BUTHUSA U CTa-
HOBJICHHS;

dbopMupoBaHUEe U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U XUMHUYE-
CKHX PEAKIUH, HEOOXOUMBIX IS TPUOOPETEHUSI YMEHUM OPUEHTHUPOBATHCS B MUPE BEILIECTB U
XUMUYECKHX SIBJIICHUM, UMEIOIIUX MECTO B IPUPOJE, B MPAKTUYECKOUN U MOBCETHEBHON KU3HH;
pa3BUTHE YMEHUW U CIIOCOOOB NEATEIILHOCTH, CBS3aHHBIX C HAOJIOJCHHEM M OOBICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOII0IEHUEM TIPAaBHIT O€30M1aCHOT0 OOpAICHHS C BELIECTBAMH.

Hapsiny ¢ atuM, cojepkarenbHas XapaKTEpUCTHKA IIeJIeH M 3a/la4 M3Y4YCHHUs MpeaMeTa B
porpaMMe 1o XMMHUHU YyTOYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B CHCTEME CpelHero ooiiero odpazoBanus. CeroaHs B MpernojaBaHuyd XUMHUH B OOJIbILIEH CTere-
HU OTHAETCS MPEINOYTCHUE MPAKTUYECKOW KOMITOHEHTE COZICp)KaHUs OOydeHHs, OPUEHTHPO-
BaHHOM Ha IOATOTOBKY BBITYCKHHKA O0IIE00pa3oBaTeNbHON OpraHU3aIlK, BIAJCIONIETO HE
Ha0OpOM 3HaHWH, a PYHKIMOHAIBHON IPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMCHUSMHU aKTHB-
HOI'O IMOJIYYCHHA 3HAaHUU U MMPUMCECHCHUSA UX B peanLHoﬁ KU3HU JIA pCHICHUA IMTPAKTUYCCKUX 3a-
nau.

B cBs3u ¢ aTUM IIpru U3y4YCHHUU NTPCAMETA «XHUMHUS» JAOMHUHUPYIONICC 3HAYCHUC an06pe—
TAarOT TaKUEC ICJIN U 3a/la4H, KaK:

ajanTtanus o0yJarommxcs K yCJIOBHMSIM AMHAMUYHO pa3BUBAIOLIETOCs MUpa, popMHUpOBa-
HUE MHTEJUIEKTYalbHO Pa3BUTON JMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO, COTPYIHHYECTBY,
CaMOCTOATEIBHOMY IPUHATHIO TPAaMOTHBIX PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaLHsX,
CBS3aHHBIX C BEIECTBAMU U UX IPUMEHEHUEM,;

dbopMupoOBaHUE Y 00YYAIONIUXCS KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIINI), TMEIO-
[IMX YHUBEPCAIbHOE 3HAUYCHUE ISl PA3IMYHBIX BUIOB JCATEIHLHOCTHU: PEIIeHUs mpobem, mouc-
Ka, aHaim3a U o0paboTku MH(OpMAIMU, HEOOXOIUMBIX I TPHOOPETCHHS OMBITA JCSITEIBHO-
CTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B IMO3HAHUM XMUMUH, a TAKXKE JIJIsl OLEHKH C O3ULIUNA KO-
JIOTUYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX MPOIIECCOB HA OPTaHU3M
YeJIoBeKa U MPUPOJAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00y4aromuXxcs: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBBIE 3HAHUS MO XUMHUHM B COOT-
BETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOIB30BaTh COBPEMEHHbIE NHPOPMALIMOHHBIE TEX-
HOJIOTHH JJIsl TIOUCKAa U aHaln3a y4yeOHOW M HAay4YHO-NOMYJISIpHOM HH(OpPMALMU XUMHUYECKOTO
COJIEp/KaHuUs;

¢dopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIICHHS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOUMBI, B YaCTHO-
CTH, TIPH TUIAHUPOBAHUU M IPOBEJCHNN XMMHUYECKOTO SKCIIEPUMEHTA,



BOCMHUTAaHUE Yy OOy4arommxcs yOexJAEHHOCTH B T'YMaHHUCTHYECKON HANpaBJIEHHOCTU XU-
MUH, €€ BXKHON POJIM B PELICHUH TNT00aIbHBIX MPOOIeM pallMOHAIBHOIO IPUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHUS, OCO3HAHUS
HEO0OXOIUMOCTH OEpeKHOr0 OTHOILIEHUS K MPHUPOJIE U CBOEMY 3/I0pPOBbIO, a TaKKe MpuolOpere-
HUS ONBITA UCIIOJIB30BAHUS MMOTYYEHHBIX 3HAHUUM JJIs1 PUHATHUS IPAMOTHBIX PEIICHUI B CUTYya-
[USIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yuebHom mnaHe cpenHero obmiero oOpasoBaHus MpeaMeT «XuMHs» 0a30BOro YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn « ECTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee 4nciIo yacoB, OTBEAEHHBIX JJIS M3YYEHHUS XMMHHU, HA 0a30BOM YpOBHE CPEIHETO
obmero oopa3oBanus, coctaniseT 68 yaco: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kiac-
ce — 34 yaca (1 yac B Heneno).

COAEPKAHHME ObYYEHMUSA

10 KJIACC

OPI'TAHUYECKAS XUMUA

Teopernueckne 0OCHOBBI OPraHM4YeCKOH XHUMHUH

IIpeamer oOpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHHME, pAa3BUTHE W  3HAYCHUE
B II0JIyYE€HUH HOBBIX BELIECTB U MaTEpUajoB. Teopus CTpOEHUsI OpPraHMYECKUX COCIUHEHHN A.
M. BytnepoBa, €€ ocHoBHbIE nosokeHHs. CTpyKTypHble (GOpMYIbl OpraHudeckux BemecTs. ['o-
MOJIOT U1, U30MEPHUs. XUMHUUECKAsI CBSI3b B OPTaHMYECKUX COSIUHEHMSIX — OJUHAPHBIE U KpaTHBIE
CBSI3H.

[Ipencrasnenue o kiaccupUKAIMU OPraHNYIECKuX BeriecTB. HoMeHkIaTypa opraHnyecKkux
COCIMHEHUH (CHUCTeMaTHUYeCKasi) U TPUBUAIbHbIC HA3BaHUSI BAKHEUIIIUX MPEICTaBUTENCH Kiac-
COB OPTAaHUYECKHUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI M3YYEHHS BEIIECTB U WX NPEBPAILECHUN: 03HAKOMIICHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJI
OpPraHUYeCKUX BEIIECTB, HAOIIOJACHNE M OMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MpeBpale-
HUIO OpPraHMYECKUX BEIEeCTB IIPU HarpeBaHuu (T1aBjieHue, 0OyrJIuBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psifl. MeTaH M 3TaH — MPOCTEHIIHNE TPeI-
CTAaBUTENN AJKAHOB: (DM3UYECKHE W XMMHUYECKHE CBOMCTBA (pPEaKIUM 3aMEIICHHS W TOPEHHS),
HaxO0XJEHUE B IPUPOJIE, TOJIYUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsAll. DTUIIEH U MPOMNWIEH — MPOCTEHIINE
MPEJICTAaBUTENIN AIKEHOB: (PU3MUECKHE U XUMUYECKHE CBOICTBA (peaKIMy TUAPUPOBaHHUs, Tajo-
TEHUPOBAaHUS, THIpATALIMU, OKUCICHUS U TIOJMMEPHU3ALINH), TOTyYeHUE U TPUMEHEHUE.

Ankanuensl: Oyramguen-1,3 u merunOyraguen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHE
cBOiicTBa (peakuus noauMmepusanun). [loaydeHre CHHTETUUECKOrO KaydyKa U pe3HHBI.



AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUHN Psi. ALIETUIICH — TIPOCTEH-
HIMH MpeACTaBUTEh AIKUHOB: COCTaB, CTpOeHHE, (PU3NUEeCKHe U XMMUYECKUE CBOMCTBA (peak-
OUU TUAPUPOBAHMA, I'aJIOTCHUPOBAHMWS, TUApAaTalluu, FOpeHI/ISI), IMOJIY4YCHHUEC U ITPUMCHCHUC.

Apensbl. benszon: cocras, cTpoeHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (peaKIMu Tajio-
TeHUPOBAHUS M HUTPOBAHMUS), TIOJyYCHHE U MPUMEHeHue. Tonyon. cocmas, cmpoenue, gusuie-
CKUe U Xumudeckue ceoucmea (peakyuu 2ai02eHUpoO8anus U HUMpo8anus), NoayyeHue u npume-
Henue. TOKCUUYHOCTh apeHOB. | eHeTHUecKas CBSA3b MEXKAY YIJIEBOAOPOIAaMU, MPUHAIIEKAIIUMU
K pa3JIM4YHbIM KJIaccaM.

[TpupoaHbIE UCTOYHUKH YTIIEBOJOPONOB. [IpupoaHBINA Ta3 U MOMYTHBIE HE(TSHBIC Ta3bl.
Hedtp u e€ mpoucxoxaenune. CriocoOwl nepepaboTku HePTH: MEperoHKa, KPEKUHT (TepMHYe-
CKHI, KATATUTHYCCKHI ), TUposn3. [IpoayKkTel mepepaboTku He()TH, UX MPUMEHEHUE B ITPOMBIIII-
JICHHOCTH ¥ B ObITY. KaMEHHBIH yroiib ¥ POAYKTHI €ro nepepaboTKH.

OKcIIepUMEHTAJIbHBIC METOAbLI M3YYCHHUs BEIISCTB M MX NPEBPAIICHHUI: 03HAKOMJICHHE C
06pa3uaMH IjiactMacce, KaydykKoB U PE3UHbI, KOJUICKIIUN ((He(l)TL» u ((yFOJ'IB», MOJCIUPOBAHUC
MOJICKYJI YIJICBOAOPOAOB U TI'aJIOFCHOIIPOU3BOAHLIX, ITPOBCACHUC IPaKTUICCKOMN Da6OTI)II noJry-
YCHHUC 5THUJICHA U U3YUCHUC CTO CBOMCTB.

PacuérHble 3a1aun.

Brruucnenus mo YpPaBHCHUIO XHUMHYCCKOMN peaKknuu (MaCCLI, O6’béMa, KOJIN4YCCTBA NCXO/J-
HOI'0 BCHICCTBA UJIM MPOAYKTA PCaKHU IO U3BCCTHBIM MACCC, O6’I)éMy, KOJIMYCCTBY OAHOI'O M3
HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKHI/II/I).

Kuciopoacoaep:kamye opraHnueckue coeInHeHsI

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHO U 3TAaHOJI: CTPOCHHE, PU3NUECKHE U XUMU-
YeCKHe CBOMCTBA (peakIMK ¢ aKTUBHBIMU METaJlJIaMHU, TaJIOT€HOBOI0OPOIaMH, TOPEHUE), TIpUMe-
HeHMe. BojopoaHble cBA3M MEXIy MOJEKyJaMH CIHUPTOB. JleficTBHe MeTaHOJa M 3TaHOJAa Ha
OpraHM3M 4YeJIOBEKa.

MHoOroatoMHEbIE CIIMPTHIL. OTUJICHTTIUKOIb U NIMOCPUH: CTPOCHHC, (I)I/ISI/I‘-ICCKI/IC " XUMHYC-
CKHE CBOMCTBA (B3aI/IMO,Z[eI\/'ICTBI/Ie CO IICJIOYHBIMU METaJlJIaMH, KaAYE€CTBCHHAsA pC€aKus Ha MHOT'O-
ATOMHBIC CHI/IpTLI). I[CﬁCTBHC Ha OpraHus3M 4YCJIOBCKaA. HpI/IMeHCHI/Ie rIMIepruHa U 3TUJICHIJIUKO-
JIsI.

®DeHOI: CTPOCHHUE MOJICKYITBI, (PU3MYSCKUE U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTh (PeHO-
na. [lpumenenue denona.

Anpaeruapl U kemonsvl. QOpMaIbIETHI, alleTABICTHI: CTPOCHHE, (U3UIECKUE U XUMHYE-
CKH€ CBOMCTBA (pEaKIMK OKUCIIEHUSI U BOCCTAHOBIICHUS, KAUECTBEHHBIC PEAKIIUH), TIOTYICHHUE U
MpUMEHEHHE.

OnHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOTHL. MypaBbUHAasl U YKCYCHAsi KUCIIOTHI:
cTpoeHue, Pu3nuecKre U XMMHUIECKHUE CBOMCTBA (CBOWMCTBA, OOIIHE IS Kacca KUCIIOT, PEaKIUs
TepU(HKaAINN), TOTydeHne U npuMeHeHne. CTeapuHoBast U OJIGMHOBAsI KUCJIOTHI KaK MpeacTa-
BUTEJIM BBICIIUX KapOOHOBBIX KUCIOT. MbUIa Kak COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIO-
niee JEUCTBHE.



CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONH3 CIIOXKHBIX A(PUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYraeBozpl: cocTaB, KlacCUpUKaALMs YIIeBOJOB (MOHO-, TU- U nosucaxapusl). ['oko3a —
OPOCTEUIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBo¥icTBa (B3aumopencTBue ¢ ruapokcuoM Meau(ll), okucienne aMMuauHbIM pacTBOPOM OKCH-
na cepeopa(l), BocctaHOBIIEHUE, OPOKEHHE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE, TPUMCHEHHE,
6uonornyeckas ponb. otocunres. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u neminono3a kak npupoHble noaumepsl. CTpoeHue Kpaxmalla U LEJUTH0I03bI.
®uznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoju3, KaYeCTBEHHAsl Peakus C HOJ0M).

OKcliepUMEHTAIbHBIE METO/bl W3YYEHHsI BEIIECTB M WX MPEBPAIICHUH: MPOBEICHUE,
HaOJI0ICHNE U ONHMCaHUe JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIIHPTOB, KAUE€CTBEHHBIE PEaK-
[IUU OJJHOATOMHBIX CIUPTOB (OKUCIEeHHE dTaHoda okcuaoMm menu(Il)), MHOroaTOMHBIX COHPTOB
(B3aumojerictBue rimiepuna ¢ ruapokcuaom meau(ll)), anpaerunoB (OKHCIEHHE aMMUAYHBIM
pactBopoM okcuna cepedpa(l) m ruagpokcuaom menu(Il), B3aumomecTBue Kpaxmaia ¢ HOJIOM),
IIPOBEJCHUE NPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérhbie 3a1a4u.

Bbranciienust o ypaBHEHHIO XUMHUYECKOW peaknuu (Macchl, 00bEMa, KOITUYECTBA HCXO/I-
HOT'O BEIIEeCTBAa MJIM MPOJYKTa PEAKLUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3
MCXO/IHBIX BEILECTB WJIN MPOJAYKTOB PEAKIIUH).

A30TcoepIKale OpraHnYeCcKue COeTMHEHUSI.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHndeckrue coeAuHeHus. Pu3ndeckne 1 XUMUYECKHe
CBOICTBa aMHHOKHUCIOT (Ha ImpuMepe ruinHa). bruongorndyeckoe 3HaueHne aMuHOKUCIOT. [len-
TUJIBIL.

benkn kak mpuUpoOIHBIE BBICOKOMOJIEKYISIpHBIE coefuHeHMs. [lepBuuHas, BTOpu4Has |
TpeTUYHasi CTPYKTypa OeaKkoB. XMMHUYECKHE CBOICTBa OENKOB: TWAPOJIM3, ACHATypalus, Kaue-
CTBEHHBIE PEaKLIUU Ha OENKH.

DKcIIEpUMEHTAIIbHBIE METObI M3YUYEHHUs BEIIECTB M MX MPEBpallleHHii: HAOIIOIeHUEe U
OTHMCaHNEe JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpaIusi OCTKOB MpU HArPEBAaHUH, [IBETHHIE PEakK-
IIUH OEJIKOB.

Bbicokomosieky IsipHbIe COeIUHEHUS

OCHOBHBIC TIOHSTUS XHMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCEp, HIOJIUMED,
CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMCPpU3AlIUU, CPCAHASA MOJICKYJIApHAas Macca. OCHOBHEIE METO-
Jbl CHHTE3a BLICOKOMOJICKYJISIPHBIX COC}II/IHGHI/Iﬁ — MOoJIMMEpHU3aluAa U IMOJIUKOHACHCAIIW .

OKCIepUMEHTATbHBIC METOJbl M3YYEHHUs BEIIECTB W WX MPEBPAIIEHUN: O3HAKOMIICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeaMeTHBIE CBSI3H.




Peanm3zanust MeXNpeIMETHBIX CBSI3€M MPU M3YYCHUM OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUMN, TaK U MO-
HSITI/If/’I, ABJIIIOINUXCSA CUCTECMHBIMU JUJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O LIUMKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MOHATHS: SBJICHHUE, HAyYHBIA (DaKT, rUmoresa, 3aK0H, TEO-
pusl, aHAIU3, CUHTE3, KIacCHu(pUKAIHS, TIEPUOTUIHOCTD, HAOII0IeHHEe, U3MEPEHUE, IKCTICPUMEHT,
MOJEIUPOBAHUE.

®usnka: mMatepusi, SHEPrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPI€TUUECKUI YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSHUE BEIeCTBa, (pU3MUECKUe BEITUUMHBI U €IMHULIBI
UX U3MEPEHUS.

Bbuonorus: kierka, opranu3m, 6rnocgepa, 0OMEH BEIIECTB B OpraHu3Me, GOTOCHHTE3, OHO-
JIOTUYECKH aKTUBHbBIE BellecTBA (OENKU, YIIeBObL, KHUPbI, (PEPMEHTHI).

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPOIBI, TTOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHoorus: IMUIICBBIC MMPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMUTAHWUA, MOIOIIUC CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTHUYCCKUEC IIPLCIIaApaThl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA
Teoperuyeckue 0CHOBbI XUMHHU

XuMUYecKu# MeMeHT. AToM. Sapo aToMa, U30TOmbl. DIEKTPOHHAsE 000JI04YKa. DHEPreTH-
YeCKHE YPOBHHU, OAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, O- ameMenTsI. OCOOEHHOCTH pacmpejie-
JICHUS DJIEKTPOHOB MO OPOUTAIISIM B aTOMaX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOA0B. DIEKTPOH-
Hasi KOH(PUTypalrs aTOMOB.

ITepuognuecknit 3akoH u Ilepuoguueckas cucrema XUMUYECKHUX dieMeHTOB [l
U. MenneneeBa. Csi3b neproanyeckoro 3akoHa u Ilepuoanueckoil cucteMbl XUMHUYECKHX dJle-
meHTOoB JI. M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HU3Me-
HEHUSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU IPOCTBIX U CIOKHBIX BEIIECTB IO
rpynmnam u nepuojam. 3HaueHue NEPUOINUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XMMHUYECKasi CBsI3b. BUIbI XUMHUECKON CBSA3M (KOBAJIEHTHAs HEMO-
JSpHAs U MOJSpHAs, UOHHAs, MeTajuinyeckas). Mexanu3mbl 00pa30BaHUSI KOBAJEHTHOM XHMH-
4ecKoil cBs3M (OOMEHHBIN U JTOHOPHO-aKIEeNTOpHBIN). BonopoaHas cBs3b. BaneHTHOCT. Diek-
TPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATUOHBI M aHUOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa
BEIECTBA. THIIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KpH-
CTaJUIMYECKOU PELIETKU.

ITonsgarue o AUCHICPCHBIX CUCTCMAX. Hctununie u KOJUIOMAHBIC PACTBOPLI. MaccoBas O
BEIIECTBA B PaCTBOPE.



Knaccudukanuss HeopraHnyeckux coeauHeHnid. HoMeHknaTypa HEOpraHWYECKHUX Be-
niecTB. ['eHeTnueckasi CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAUICKAIIUX K Pa3IMYHBIM Kilac-
cam.

Xumnueckas peaknus. Kiaccudukanus XuMUYEeCKUX peakluii B HEOPraHWYeCKOM U opra-
HUYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U NPEBPAILECHUs YHEP-
TUU IIPU XUMHAYECKUX PEAKLIHIX.

CKOpOCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iIU4HbIX (akTopoB. OOpaTHMbIe peakuuu. Xu-
Mudeckoe paBHoBecHe. DaKkTOPbI, BIMAIOLNIME HA COCTOSHUE XUMHUYECKOro paBHoBecHs. [Ipun-
nui Jle Ilarense.

OnekrponauTnueckas auccounanus. CunpHble U cialble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIasi, HEUTpaJlbHas, IEJIOYHAsl.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpaLus
tabnun «llepuonnyeckas cucrema xummudeckux snemeHToB [[. Y. MenzaeneeBay, usyueHue Mo-
nenen KPUCTAJTINYECKUX PELIETOK, Ha0Jt0/1IeHne
U OMHCaHWe JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOIa B
IPUCYTCTBUH KaTalu3aTopa, ONPEIeICHUE CPEbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIb-
HOTO WHMKATOpa, PEaKIMM MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKON padoThl «BrusHue
pa3sITUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECCKOU PEAKITHI.

PacuérHbie 3a1a4u.

PacuéTtsl 1o YpaBHCHHUAM XUMHWYCCKUX peaKHHﬁ, B TOM YHCJIC TCPMOXUMHUYCCKUC paC‘léTH,
paC'-IéTI)I C UCITOJIB30BAHUEM ITOHATHA «MacCCOBas J0JIsd BEHICCTBA».

Heopralmqeacaﬂ XUMMUSA

Hewmeranmns. [Tonoxxenne Hemeramios B [leproanyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa u 0COOEHHOCTH CTpOeHHUsI aToMOB. DuU3nyeckue CBOWCTBA HEMETALIOB. AJl-
JIOTPOTHS HEMETAIIJIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XVMHYECKUE CBOMCTBA BAKHEHUIIIUX HEMETAUIOB (TaJloTEHOB, Cephl, a3oTta, (ocdopa, yr-
JepoJia U KPEeMHUS) U UX COeAUHEHUN (OKCHUIOB, KHCIOPOCOAECPKAIINX KUCIOT, BOIOPOIHBIX
COCTMHCHUIA).

IIprMeHeHre BaXKHENIIINX HEMETAINIOB U UX COCIMHEHUN.

Meramisl. [lonoxxenne meraiioB B llepuoanyeckoin cucreMe XUMUYECKUX dJIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTaiioB. OoOirue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI

MCTAJJIOB.

XUMHYECKUE CBOMCTBA BaXXHEHIIUX METAJUIOB (HATpUM, Kalnuil, KalblMil, MarHui, ato-
MUHHH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue cnocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.



DKCIIepUMEHTALHBIC METOJIbI 3YUCHHS BEIISCTB M UX NMPEBPAICHHN: U3yYEeHUE KOJIICK-
i «MeTtaluibl M CIUIaBbl», 00pa3IlOB HEMETAIOB, DPEIICHHWE SKCIIEPHUMEHTABHBIX 3aj1ad,
HaOJI0IeHNE U ONHMCAHKUE IEMOHCTPAIIMOHHBIX U JJA00PATOPHBIX OMBITOB (B3aUMOJICHCTBHE TH/I-
POKCHIa aTFOMUHHSI C PACTBOPAMH KUCIIOT M IIEJIOUEH, KAUECTBECHHBIC PEaKI[Mi Ha KATHOHBI Me-
TaJUIOB).

Pacuérhbie 3a1a4u.

Pacuérbl Macchl BemecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Mac-
ce Uiy 00bEMY OHOTO M3 YYaCTBYIOIIMX B PEaKlUU BEIIECTB, pacyEéThl Macchl (00bEMa, KOIu-
YeCcTBa BEUIECTBA) IPOYKTOB PEaKlUU, €CIU OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMud 1 )KHU3Hb

Ponp xuMuu B 00ecriedeHur 3KOJIOTMYECKOM, YHEPreTHYECKON | MUIIEBOM 0€301MacHOCTH,
pa3BuTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUYECKHX pPeak-
UH.

Hpe,I[CTaBJ'IeHI/IH 00 O6H.[I/IX HAYYHBIX MPUHOUIIAX MPOMBIIIJICHHOI'O ITOJIYUYCHUS BayKHEI -
KX BEIICCTB.

Yenosek B MHUPE BCUICCTB M MAaTCPHAJIOB!: BaKHEHIIIIE CTPOUTCJIbHBIC MAaTCpUajbl, KOH-
CTPYKIOMOHHBIC MAaTCpUaJIbl, KPaCKH, CTCKJIO, KEpaMUKa, MaTCprajibl 1JId SJICKTPOHUKH, HAHOMA-
TCpualibl, OPraHN4CCKUC U MUHCPAJIbHLIC y,[[O6pCHI/I$I.

XUMHS U 3J0pOBbE YETIOBEKA: MTPaBUJIa MCIIOJIb30BAHUS JIEKaPCTBEHHBIX MPENaparoB, Ipa-
BUJIA 0e301acHOroO UCIOJIb30BAHNUS IpernapaToB ObITOBOM XUMHA

B ITIOBCEIHEBHOM KHU3HMU.

MeXXnpeaIMETHBIC CBS3HU.

Peanuzarus MeXnpeAMETHBIX CBA3€H MpU M3y4eHUU OOIIEel M HEOpPraHU4eCKOH XMMHH B
11 xmacce ocyImiecTBIseTCsS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK M TMOHSTHH, SBISTIOUIUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

O6H_[I/IC CCTCCTBCHHO-HAYYHBIC ITIOHATHUSA: Hay‘-lHBIfI (I)aKT, THUIIOTE34a, 3aKOH, TCOPH, aHAJIU3,
CHHTCEC3, Knaccn(bnxaum{, MNEPUOANIHOCTD, H&6J'IIO)ICHI/IC, SKCIICPUMCHT, MOJCINPOBAHUEC, U3MC-
pcHUC, ABJICHUC.

®du3nka: Matepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, pa-
JMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETHUECKUN yPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe Co-

CTOsIHHEC BCIICCTBA, (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI U €AMHUIBI UX U3MCPCHU, CKOPOCTD.

buonorus: KJICTKA, OpraHu3M, 3KOCHCTCMA, 61/100(1)epa, MakpoO- U MUKPOIJICMCHTBI, BUTA-
MUHBI, o0MeH BCIICCTB B OPraHU3MC.

['eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomorus: Xummdeckas MNPOMBIINIJICHHOCTDb, MCTAJUTYPTHS, IPOU3BOACTBO CTPOUTCIIBHBIX
MaTcpuajoB, CEIIbCKOXO03IICTBEHHOE MMPpOU3BOACTBO, IMUIICBAs IMPOMBIIIJIICHHOCTD, (bapMaHeBTI/I-



YCCKasl MPOMBIINIJICHHOCTb, IMPOU3BOACTBO KOCMCTHYCCKUX IIPCIapaToB, MNPOU3BOACTBO KOH-
CTPYKIHMOHHBIX MAaTCPHUAJIOB, 3JICKTPOHHASA ITPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMSBI 110 XUMHWHN HA BA30-
BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBAHHS K pPe3yJabTaTaM OCBOCHHS OO0yUYAIONIUMUCS MPOTpaMM
cpeaHero oOmero odpazoBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM M IpeaMeTHbIM). HayuHo-
METOJMYECKOH OCHOBOW ISl pa3pabOTKH IUTAHUPYEMBIX PE3y/IbTaTOB OCBOCHHS IMPOTPaMMm
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATEIbHOCTHBIN MOIXO/T.

B coorBercTBUM C CUCTECMHO-ACATCIbHOCTHBIM IIOAXOAO0OM B CTPYKTYpPEC JIMYHOCTHBIX PC-
3YyJIbTAaTOB OCBOCHUSA MPCAMETA «XUMHUSI» HA YPOBHE CPEAHCTO O6H.[CFO O6pa3OBaHI/I$I BBIACJICHBI
CICAYIOUC COCTABIAIOMIHNE:

OCO3HaHUE 00YYAIOIIMMHUCS POCCUMCKON TPa’KJIaHCKONW MJACHTUYHOCTH — TOTOBHOCTH K Ca-
MOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEAETICHUIO;

HaJINn4uc MOTHBAIlUHU K 06y‘IeHI/IIO;

[[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JHMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH NEATEIHLHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMHM, TMPUCYIIUMH IIEIOCTHOM CHCTEME XMMHYECKOTO o0pa-
30BaHHS;

HAJINYUC MMPABOCO3HAHUS AKOJIOTHYECKON KYJIbTYPbI U CIIOCOOHOCTHU CTaBHUTh e u CTpo-
HUTb )KU3HCHHBIC I1JIaHBI.

JIMyHOCTHBIE pPE3YyIbTAaThl OCBOCHHUA NIPCIMETA «XHUMHUS» JOCTUTAaOTCA B €ANMHCTBC yqe6—
HOMl U BOCIHUTATEIBHOU ACATCIIBHOCTH B COOTBETCTBUU C I'YMAHHUCTUYCCKUMU, COLUOKYIILTYP-
HBIMH, NYXOBHO-HPABCTBCHHBIMH LCHHOCTAMU W UJACATIAMU pOCCHﬁCKOFO TpaxJ1aHCKOT'O 06me—
CTBa, IPUHATHIMHA B O6H_[eCTBe HOpMaMHU U IpaBUJIaMH ITOBCACHUS, CHOCO6CTBYIOH_[I/IMI/I Imponec-
CcaM CaMOIIO3HaHus, CaMOPAa3BUTHA U HPABCTBCHHOI'O CTAHOBJICHU S JINYHOCTU 06yqa101u1/1xc;1.

JIM4yHOCTHBIE pe3yjibTaThl OCBOCHHUA MPCIMETA «XHUMHUS OTpaAXKarOT C(I)OpMI/IpOBaHHOCTB
OIThITA TTO3HABATEILHON H HpaKTquCKOﬁ JCATCIIBHOCTHU O6yanOH1HXC$I o peajin3alu INpHuHA-
TBIX B O6H_ICCTBC HCHHOCTCﬁ, B TOM YMCJIC B HaCTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHUS O0YYAIOUIUMUCS CBOMX KOHCTUTYI[MOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHUS K
3aKOHY U IIPaBOIOPSIKY;

MPEJICTABICHUS O COLMATBHBIX HOPMaX M MPaBHIAX MEXKITMYHOCTHBIX OTHOIICHHA B KOJ-
JICKTUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATETBLHOCTH MPU CO3IAHUM y4eOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX M [T03HABATENIbHBIX 337124, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY ¥ apTyMEHThI APYTUX
IIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOILIECHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTCYECTBEHHOM XHU-
MU,

YBaXCHUA K IMPOLECCY TBOPUYCCTBA B o0actu TCOPHU U MPAKTHYCCKOI'0 NPUMCHCHHUA XU~
MHHU, OCO3HAHUA TOI'O, YTO AJOCTHIKCHUA HAYKH CCThb PC3YJIbTAaT JJIMTCIbHBIX Ha6JIIOI[eHPII>'I, KpoO-

IMOTJIHMBBIX SKCIICPUMCHTAJIbHBIX IIOMCKOB, ITIOCTOAHHOI'O TPpyda y‘léHI)IX " IIPaKTUKOB,

HHTEPCCA U IMMO3HABATCIIbHBIX MOTUBOB B IIOJIYYCHUU U ITOCJICAYIOIIICM aHAJIN3C I/IH(1)OpMa—
oun 0 NEPCAOBLIX TOCTHKCHUAX COBpeMeHHOﬁ OTCUYECCTBCHHOU XHMUU,

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUS

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O IMOBECACHUS,

CIIOCOOHOCTHU OLICHHUBAThb CUTyaluu, CBA3aHHBIC C XUMHYCCKHMH  SABJICHHUAMU,
W IPUHUMATDb OCO3HAHHBIC PCIICHMA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMbI U LICH-

HOCTH,

I'OTOBHOCTH OLICHHMBATb cBOE MOBCACHUEC U IOCTYIIKU CBOHUX TOBapI/IH_[eﬁ C HOSI/IHI/Iﬁ HpaB-
CTBCHHBIX U IPAaBOBBIX HOPM U OCO3HAHUEC HOCHGI{CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

IIOHHUMAaHHA HCHHOCTefI 3J0pOBOTO U 0e30I1acHOro 06pa3a KHU3HU, HGO6XOI[I/IMOCTI/I OTBCT-
CTBEHHOI'O OTHOIICHHUA K CO6CTB€HHOMy (1)I/ISI/I‘I€CKOMy " IICUXUYCCKOMY 310POBbIO;

coOmoieHnsT TIpaBuJI 0€30MacHOr0 OOpalleHHs] C BEHIeCTBaMU B OBITY, IOBCEIHEBHOM
JKU3HHU U B TPYJOBOH JIEATEIILHOCTH,

NMOHUMAaHH LCHHOCTHU IIPpaBUJI HHAUBUAYAJIBHOI'O U KOJIJICKTUBHOT'O 0e30I1acHOr0 ITOBCIC-
HUS B CUTyallUdgX, YIPOXKAOMUX 3JOPOBbIO U )KU3HU Jnoneﬁ;

OCO3HAHMS TIOCJIEACTBUN M HENPHATHS BPEIHBIX NPUBBIUEK (YMOTpeOJIeHMs aIKOTroJs,
HapKOTHUKOB, KYpEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIBCKON JICSITEIIBHOCTH, OO0IIIe-
CTBEHHO TOJIE3HOM, TBOPUYECKOMN M IPYTUX BUAX JIEATEITLHOCTH;

YCTAaHOBKM HA aKTUBHOE YYacTHE B PEIICHUM MPAKTUUYECKHX 3a7a4 COIMAIIBHOW HampaB-
JIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YyYCHHIO IPOQecCuii pa3InyHoro poja, B TOM YHCIE Ha OC-
HOBE IPUMEHEHUS IIPEAMETHBIX 3HAHUH 110 XUMUM;

YBa)XEHUSI K TPYY, JIOASAM TPyJla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBUIYalbHON TpaeKTopuu oOpa3oBaHus, OyIy-
niei mpodeccuu u peanzalu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX UHTE-
pecoB, criocoOHOCTEH K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rHYecKOro BOCIIMTAHMA:

IKOJIOTHYECKHU T[eJIECO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHS TJ100aJIbHOIO XapakTepa 3KOJOTHUYCCKUX HpO6J’I€M, BJIMSHHA 9KOHOMHYCCKHUX
IponecCoB HA COCTOAHHUE HpHpOﬂHOﬁ u COHHaHBHOﬁ Cp€abl;

OCO3HaHHuA H€O6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA ,I[OCTI/I)KGHI/Iﬁ XUMUHU IJIA PCHICHHA BOIIPOCOB
PpalroOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIMX BPEI OKPYKAIOIIEH NPUPOJHOU Cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPUHUMACMbIX
JIEMCTBUM U NPEJOTBPAILATD HUX;

HaJIU4Ms Pa3BUTOIO 3KOJOTMYECKOrO MBIIIJIEHUS, SKOJOTUYECKON KYJIbTYpbI, OIbITA Jes-
TEJILHOCTH JKOJIOTHYECKON HAIIPaBICHHOCTH, YMEHHUs PYKOBOACTBOBATbCA MMH B IT0O3HABATEIIb-
HOW, KOMMYHUKAaTUBHON M COLIMAIbHOM MPAKTUKE, CIIOCOOHOCTH M YMEHUsI aKTUBHO NPOTUBO-
CTOSITh HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTU HAYYHOI'0 MMO3HAHUS:

Cc(OPMHPOBAHHOCTU MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BH-
THUSI HAYKU U OOIIECTBEHHOMN MPaKTHKH;

NOHUMaHMs cHelU(PUKY XMMUHU KaK HayKH, OCO3HaHMs €€ poiu B (pOpMUPOBAHUM PALIUO-
HAJIbHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUM LEJIOCTHOTO MPEACTABICHUs 00 OKPY’KaIOIIeM MHpe
KaK O €IMHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U PELIEHUU
npo0JeM COXpaHeHHs! TPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JIJIsl COBPEMEHHOW IMBUIIM3ALUU: B €€ ryMa-
HUCTHYECKON HAIPaBJIEHHOCTU U Ba)KHOM POJIM B CO3JJaHUM HOBOM 0a3bl MaTepualbHON KYIbTY-
PBl, PEIIEHUH TTI00aIbHBIX POOJIeM YCTOHUNBOrO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEpre-
TUYECKOM, MUILEBOI M SKOJIOrMYecKOM Oe30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00eCHedYeHUun
YCIIOBHUH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJ0T0 4JieHa 00IIeCTBa;

CCTCCTBCHHO-H&Y‘IHOﬁ IrpaMOTHOCTH: IMOHUMAaHUs CYIIHOCTU MCTONOB IMO3HAHUA, UCIIOJIb-
3YEMBIX B €CCTCCTBCHHBIX HayKaXx, CITOCOOHOCTH MCITOJIb30BaTh MoJIy4a€MbIC 3HAaHUA 1JId aHaJln3a
1 OOBSICHEHUS SIBICHUMN OKpYyKaromero Mupa 1 ImpoucxoAdimmx B HEM HBMCHCHHﬁ, YMCHUA JC-
JIaTh 000CHOBAaHHBIE 3aKJIFOUECHHUS Ha OCHOBE HAay4YHBIX CbaKTOB 1 UMCIONINXCS AAHHBIX C IICIIBIO
MOJIYYCHHA NOCTOBCPHBIX BBIBO/IOB,

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOIb30BaTh XUMHUYCCKHE 3HAHMS JUIL pCHICHUSA HpOGJIGM
B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;

HHTCPCCA K IMO3HAHWIO U HCCHGI[OB&TGHBCKOﬁ JACATCIIBHOCTH,



TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30OBaHMIO, K aK-
TUBHOMY TOJIyYCHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C KU3HEHHBIMHU TOTPEOHOCTSI-
MU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IM4HbIX cepax mpodeccHoHaIbHON AeATeNbHO-
CTH.

METAINIPEIAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHS Y4eOHOro mnpeamera «XUMHs» Ha YPOBHE Cpel-
Hero o01iero o6pa3oBaHus BKIIIOYAIOT:

3HAYMMble s (POPMHUPOBAHMS MHPOBO33PEHUsS] OOYy4arOIUXCS MEXKIUCIUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crielr(uKy METO/I0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHsl, UCCIIeIOBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTHue);

yYHUBEpCallbHble y4eOHBbIE NeiCTBHs (TI03HABATENIbHBIC, KOMMYHUKATHBHBIC, PETYISTHB-
HBIE), oOecrieunBarone GopMupoBaHre (PyHKIIMOHAIBHOW TPAMOTHOCTH U COIMATIBHON KOMIIE-
TEHLIUH 00yJarouxcs;

CIIOCOOHOCTh 00YYarOLIMXCsI MCIIOIb30BaTh OCBOCHHBIE MEKANCIHMIUIMHAPHBIE, MUPOBO3-
3peHYECKUe 3HAHUS M YHHMBEPCAJIbHBbIC Y4EeOHbIC JECHWCTBHS B IO3HABATEIbHON M COLMAIBHOM

IIPaKTHKE.

MeTaHpeHMeTHHG PE3YIbTAThI OTPAXKAIOT OBJIAJACHUC YHUBCPCAIIbHBIMU y‘-Ie6HBIMI/I I10-
3HABATCJIbHBIMU, KOMMYHUKATUBHBIMHA U PECTYJIITUBHBIMU ﬂeﬁCTBHHMH.

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /IHiCTBUSIMH
1) 6a3oBbIe JIOTHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (DOPMYIMPOBaTh U aKTyalIM3UpOBaTh MpoOJEeMy, BCECTOPOHHE €€ pac-
CMaTpHUBATh;

ONpCACIIATh LECIN ACATCIBHOCTHU, 3a/iaBasl MapaMETPbl U KPUTCPUU HUX JOCTUIKCHHUA, COOT-
HOCHUTDL PE3YJIbTAaThbl ACATCIIBHOCTU C ITOCTABJICHHBIMU LICIISIMU,

HCIIOJIB30BAaTh IMPHU OCBOCHHU 3HAHUI HpI/IéMBI JJOTHYECKOI'0O MBIINIJICHUS — BBIJCIATH Xa-
PaAKTEPHBIC IMPU3HAKHN IMOHATHH U YCTaHaBJIMBAaTb WX B3aUMOCBA3b, UCIIOJIB30BATh COOTBETCTBY-
FOIIHE ITIOHATUA OJIA 0OBSICHEHHS OTACIBbHBIX (I)aKTOB n HBHCHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUUN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUSMU,

CTPOUTL JIOTUYCCKHUC PACCYKIACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BbIsSIB-

JSITh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BBHIBO-
Jbl U 3aKIIOYEHUS;



IMPUMEHSTh B MpOIEcCe MO3HAHMS, UCIOJIb3YeMble B XMMHH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XxuMu4eckast (GopMyia, ypaBHEHHE XMMUYECKOH peakiu — MPH pelieHHH y4eOHBIX MMO3HaBa-
TEJIBHBIX U MPAKTUYECKUX 3a]a4, IPUMEHATh HA3BAHHbBIE MOJICIbHBIE NIPEICTABICHUS IS BbISIB-
JIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEAKLINM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIaACTb OCHOBAMHU MCTOJI0OB HAYYHOT'O IMO3HAHHWA BCHICCTB U XUMHWYCCKUX peaKHHﬁ;

(bopMyIHpOBaTh LIENU U 33/1a4U HCCIIEI0BaHUs, HCIIOIb30BaTh I0CTaBICHHbBIE U CAMOCTOS-
TEJBHO C(HOPMYTMPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (hop-
MHUPOBAHUs TUIIOTE3BI [10 IPOBEPKE IPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSITEIbHOIO TUIAHUPOBAHUS U IIPOBEICHUS YUEHUYECKHUX IKCIIe-
PUMEHTOB, COBEPUICHCTBOBATh YMEHUs HaOJIIOJAaTh 3@ XOAOM IIPOLIECCA, CAMOCTOATENbHO IPO-
THO3UPOBATh €ro pe3yibTar, (OpMyIMpoBaTh 000OIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEP-
HOCTH PE€3yJIbTAaTOB UCCIEOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJICIAHHON PaboTe;

IpUOOpETaTh ONBIT YYEHUUECKON HCCIIEe0BAaTEIbCKOW M MPOEKTHOM JEesATeNIbHOCTH, IpPO-
SBJISITH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IMOMCKY METO/OB pPEIleHUs MTPaKTHye-
CKMX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B ITI03HAHMUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MHPOpMaNuu (HAYYHO-TIOMYJsIpHAsl JTUTepa-
Typa XUMHUYECKOTO COJIEP’KaHMs, CIIPaBOYHbBIC MOCOOUs, pecypchl VIHTepHeTa), aHaIu3upoBaTh
UH(GOPMAIIMIO Pa3IUYHBIX BUAOB U (HOPM MpeACTaBIeHUs, KPUTUYECKH OIIEHUBATH €€ JOCTOBEp-

HOCTb U HCIIPOTUBOPCYNBOCTD,

GbopMyIUpOBaTh 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI MPU MOUCKE U OTOOpE WH-
dbopmaruu, HeOOXOAUMOI JIJIs1 BBIMOTHEHUS YUeOHBIX 3a7a4 ONPEeAeNEHHOTO TUTIA;

an06peTaTb OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTrui M
Pa3JIMIHBIX TOUCKOBLIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHus WHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

HCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEJCTBA MpHU paboTe ¢ XUMUUYEeCKol uHpopMa-
IUeH: MPUMEHATh MEXIpeAMETHbIE ((PU3NUEeCKne U MaTeMaTUYecKre) 3HaKU U CUMBOJIBI, (Gop-

MyJibl, a00peBUaTyphl, HOMEHKIIATYpY;

HCIIOJBb30BaTh U HpeO6pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATJIITHOCTH.

OBjaagenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSIMH:



3aJaBaTh ~ BONPOCHl [0  CYIIECTBY OOCYy)XJaeMoill TeMbl B  XOJe JAuajora
U/WIM TUCKYCCHUU, BBICKA3bIBaTh HeU, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEILHO BBI-
MOJIHEHHUS IPEAJIOKEHHON 3a1a4K;

BBICTYIIATh C IIPE3CHTALMEN PEe3yNIbTaTOB II03HABATEIBHOM IEATEIBbHOCTH, ITOIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMH IIPU BBINOJIHEHUH XMMHYECKOTO JKCIIEpH-
MEHTa, MPAKTUYECKON padOThl MO HCCIEIOBAHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, pealu3alluu
yueOHOro IIPOEKTa " bopmynupoBaTh BBIBOJIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX MCCIEJOBAHUHN IyTEM COTJIACOBAHUS TMO3ULUI B X0Je 00CykKae-
HUSl 1 0OMEHa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSTENIbHO IJIAHUPOBAaTh M OCYHIECTBJATH CBOK IMO3HABATEIbHYIO IEATEIbHOCTD,
ompezenss e€ UeNu U 3a/a4l, KOHTPOJIUPOBATH M MO MEpe HEOOXOJAMMOCTH KOPPEKTHPOBATH
npejyiaraéMplii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHUs ¢ yY4ETOM MOJyYeHHUsI HOBBIX 3HAHUM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCH ACATSIBHOCTH Ha OCHOBE caMOaHalIM3a U CaMOOIICH-
KH

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

HpeI[MeTHBIe pe3yibTaThl OCBOCHUA KypCa <<OpraHI/IquKaﬁ XUMHUA» OTpaAXKAKOT:

c(OPMHPOBAHHOCTh MPEICTABICHUNA 0 XUMHUYECKOH COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XMMHM B TMO3HAHUU SIBICHUN MPUPOJbI, B HOPMUPOBAHUM MBILUICHUS U
KYJBTYPBI JINYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM Ul pelIeHHs MPaKTh-
YECKUX 3a7a4y U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHMSI K CBOEMY 3/I0POBBIO M MPUPOIHON

cpere;

BJIQJICHNE CUCTEMOM XMMHMUYECKUX 3HAHMUMN, KOTOpas BKIIOYAET: OCHOBOIIOJATAOIIUE ITOHS-
TUS (XUMHYECKUH DJIEMEHT, aToM, JJIEKTPOHHAs 00O0JIoUKa aroMa, MOJIEKYJa, BaJIEeHTHOCTb,
AIIEKTPOOTPHIIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas M COKpa-
ni€HHAs), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEepOJHBIA cKeleT, (YyHKIHOHAIbHAs
rpynna, pagukai, U30Mepus, U30MEpPbI, TOMOJOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOAOPObI, KHC-
JIOPOJ M a30TCOJIEpKAIINE COCTUHEHHS, MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIDHBIE COEIMHEHUS); TEOPUM U 3aKOHBI (TEOpPUS CTPOCHMSI OPraHMYECKHX BEIIECTB A.
M. ByTiiepoBa, 3aKOH COXpPaHEHHs] MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK
XUMHUH; MUPOBO33PEHUYECKHUE 3HAHUS, JIe)KAIle B OCHOBE ITOHUMAaHHUS MPUYMHHOCTH U CHCTEM-
HOCTHU XMMHYECKUX SIBICHUHN, (PAKTOIOTUYECKUE CBEIEHUS O CBOICTBaX, COCTaBe, MOJTYYEHUH U
0€30MacHOM HCIOJIb30BAHNN Ba)KHEHIINX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOH Jesi-
TEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINE IOHATHS IIPH ONIMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIIONH30BATh XUMHUYECKYIO CHUMBOJIUKY HJISi COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEILECTB



u ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ, HU3roTaBJIMBATb MOACIIN MOJICKYJI OPraHMYCCKUX BCHICCTB
JJI WIITIOCTpali X XUMHUYCCKOI'O U IPOCTPAaHCTBEHHOT'O CTPOCHU A,

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh U3YYECHHBIX OPTaHUYECKUX
BEIIECTB 0 UX COCTaBy M CTPOCHHIO K OMpeAeIEHHOMY KJaccy/TpyIine COeTUHEeHUH (YrieBoa0-
POJIBI, KACIOPOJ U a30TCOJEPKAIINE COCTUHEHUS, BHICOKOMOJIEKYIISIPHbIE COSAMHEHMUSI), 1aBaTh
UM Ha3BaHus no cucreMaruueckor HomeHknatype (IUPAC), a Takxe NpuBOIUTH TPUBHAIbHbBIC
HA3BaHUS OTJIEIbHBIX OPraHMYECKUX BEIIECTB (ISTUJICH, MPOMHIIEH, alleTUJICH, YTHJICHTJIUKOIb,
mmnepud, (GeHon, GopManbIeru, aleTalblIeThu]l, MypaBbHHAS KHCIIOTA, YKCYCHAasi KHCJIOTa,
OJIEMHOBAsI KUCJIOTa, CTeapUHOBAasl KUCIIOTa, TIII0K03a, (PYKTO3a, Kpaxmal, LeJUII0J103a, TIUIHH);

Cc(OPMHUPOBAHHOCTh YMEHUS ONPEIEATh BUJbl XMMHUYECKOH CBA3M B OPraHMYECKHX CO-
eAMHEHUSX (OUHAPHBIE U KPaTHbIE);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATD IMOJOKEHUS TEOPUH CTPOCHHSI OPTaHMUYECKUX Be-
miectB A. M. byTiiepoBa 1151 00bSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPO-
€HUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKUE U XUMUYe-
CKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEICH PAa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH,
9TaH, STUJICH, IPOIWIEH, alleTuieH, Oyraauen-1,3, metunOyraauen-1,3, 6eH301, METaHOI, dTa-
HOJI, dTHJICHTJINKOJIb, TJMIICPUH, ()EHOJI, alleTallbACTH, MypaBbHUHAS U YKCYCHAsl KHCIIOTHI, TITO-
KO3a, Kpaxmal, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBA3h
MEXJy HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIUX XHWMHUYECKHX PEaKUUWd C HCIOJIb30BAaHUEM

CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YTIIEBOJAOPOTHOTO ChIPHS
(HedTh, IPUPOAHBIN Ta3, YIoJib), CHOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE MPUMEHEHHE TPO-
IYKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHUM MPOBOIUTH BBIYUCICHHS [0 XUMUYECKUM YPABHEHUSM (Mac-
Cbl, 00BEMA, KOJIMUYECTBA MCXOJHOIO BELIECTBA MM MPOAYKTa PEAKLMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIECTB
WX TIPOTYKTOB PEAKIIUN);

C(I)OpMI/IpOBaHHOCTB YMCHI/If/’I BJIaJCTh CHUCTEMOM 3HAHHMK 00 OCHOBHBIX MCTOJaX HAYYHOTI'O
IMMO3HaHMs, UCIIOJIB3YEMbIX B XUMHHU IIPU U3YYCHHUU BCHICCTB U XUMHUYCCKUX SIBIICHUI (Ha6mo)1e-
HUC, UBMCPCHUC, SKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HUCIOJIb30BATh CUCTCMHBIC XMMHWYCCKHE 3HaA-
HUSA I IIPUHATHUA peHIeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMU
" UX NPUMCHCHUCM,

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa MOJIB30BAHUS XUMUYECKOW MOCYAOH H
1abopaTOpHBIM 000PYIOBAaHKMEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUSAMHU I10 BBIITOJTHCHUIO na6opaTopHHx XUMHUYECKUX OIIBITOB,

c(OpMHUPOBAHHOCTh YMEHH IIAHUPOBATH U BBIMIOJIHATH XUMUYECKHUI SKCIIEpUMEHT (TIpe-
BpallleHUsl OPraHWYECKUX BELIECTB IIPU HArpeBaHUM, IIOJyUYEHUE OSTWIEHA M H3Y4YEHHUE €ro
CBOICTB, Ka4eCTBEHHbIC PEAKIIMU OpPraHMYECKHUX BEILIECTB, JACHATypalus OeIKOB MpH Harpesa-
HUH, [[BETHbIC PEAKLUU OCJIKOB) B COOTBETCTBUH C MPABWIAMHU TEXHUKU 0€30IaCHOCTHU MpHU 00-
pallleHuH ¢ BEeUIeCTBaMH U J1abOpaTOPHBIM 000PYyI0BaHUEM, MPEACTABIATH PE3YIbTAaThl XUMUYE-
CKOT'0 3KCIIepHMEHTa B (hopMe 3alHCH YpaBHEHHI COOTBETCTBYIOMIMX peakUuil U (HOpMyIHpo-
BaTh BBIBOJIbI HA OCHOBE ITUX PE3YNIbTATOB;



c(OpMUPOBAHHOCTh YMEHUIN KPUTUUECKH aHAIM3UPOBATh XMMHUECKYIO HH(OpMaIIHIO, TO-
Jy4aeMylo U3 pa3HbIX UCTOYHUKOB (cpeacTBa MaccoBoi nHpopmanuu, MHTEpHET U IpYyrux);

c(OpMHUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiIa SKOJOTHUYECKH 11eJIeCO00pa3HOro MnoBe-
JICHUS B OBITY U TPYJOBOU JEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 370POBbSI H OKPYIKAIOIIEH
MPUPOJHOM Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA KMBbIE OPraHU3MbI ONPEIEIEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHUMas cMbIch mokaszarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIA 06yqafomnxc>1 C OrpaHMYCHHBIMH BO3MOKXHOCTIAMHU 3A0POBbA: YMCHHUE IIPHUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHWA BCIICCTB U XUMHUYCCKUX HBJICHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYJAFOIINXCS: YMEHHE UCIIOJIB30BATh PEIbe(HO-TOUCHHYIO
cucreMy o0o3nauenuii JI. bpaitns nis 3anucu xumuyeckux Gpopmyi.

11 KUIIACC
[TpenmeTHBIC pe3ynbTaThl OCBOCHUs Kypca «O0mmast 1 HeopraHHIeCKasi XUMHS OTPaXaroT:

c(hOPMUPOBAHHOCTh TPEACTABICHUN: O XHWMHUYECKOW COCTABJISIIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, POJIM XUMHUU B MTO3HAHUM SIBIICHUU MPUPOBI, B (DOPMHUPOBAHUH MBIIII-
JICHUS] U KYJIBTYPBI JIMYHOCTHU, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM IS pelieHus
MPaKTUYECKHUX 3a/1a4 U IKOJOTHYECKH 0OOCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3J0POBBIO U TPH-
POIHOM cpee;

BIIQJICHUE CUCTEMOW XMMHYECKUX 3HAHUI, KOTOPasi BKIKOYAET: OCHOBOMOJIAratOLIUe MOHS-
TUS (XUMHUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIC-
KyJla, MOJIb, MOJIIPHBIA O0BEM, BaJIEHTHOCTH, JEKTPOOTPUIATENLHOCTh, CTENEHh OKHCICHUS,
XUMHUYECKasl CBsI3b (KOBaJIEHTHAs, HOHHAsI, METaJUTMUECKasi, BOJIOPOIHAs ), KPUCTALTUYECKAs Pe-
mETKA, TUMBl XUMUYECKUX PEaKIUi, PacTBOP, JIEKTPOJIUTHI, HEINEKTPOIUTHI, JIEKTPOIUTHYEC-
CKasi IMCCOLUAIINS, OKUCIIUTEIb, BOCCTAHOBUTEIh, CKOPOCTh XUMUYECKON PEaKIINK, XUMUYECKOe
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPUS DIEKTPOTUTHUYECKON TUCCOLMAIUU, TMEPUOAMYECKUN
3akoH [[. 1. MeHieneeBa, 3aKOH COXpPaHEHHSI MAcChl BEIIECTB, 3aKOH COXPAHEHHS U MpeBpalie-
HUS SHEPTUU MPU XUMHUECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XUMUU, MU-
POBO33PCHUCCKHUE 3HAHUA, JICIKAIIEC B OCHOBC NIOHUMAaHUA TPUYIMHHOCTU U CUCTCMHOCTHU XHUMU-
YEeCKUX SIBJICHHI, ()aKTOJOTUYECKUE CBEICHHS O CBOMCTBAX, COCTABE, MOJTYYCHHH U O€30MacHOM
HCHOJIL30BAHNU BaKHEUIIINX HCOPTraHNYCCKUX BCIICCTB B 6I)ITy )51 HpaKTquCKOﬁ OCATCIIBHOCTHU
YeJI0BEKa;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XaPAKTCPHBIC MMPHU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb
HUX B3aNMMOCBA3b, HUCIIOJIB30BATH COOTBETCTBYIOUIMWC IMOHATHUA NPHU OIMMCAHWHN HCOPraHUYCCKHX
BCIICCTB U UX npeBpameHHﬁ;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEAKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPTraHUUECKUX BEIeCTB (yrapHbIi ras, yrie-
KHCIIBIN T'a3, aMMHUAK, raii€Hasi U3BeCTb, HETal€Hasi U3BECTh, IUThEBAsA COJA, TUPUT U IPYTHE);

c(OPMHPOBAHHOCTh YMEHUH OIPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
9JIEMEHTOB B COEMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUECKON CBA3M (KOBaJICHTHAs, HOHHAs,
METAJIJIMYECKasl, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO



BElIECTBA (aTOMHAas, MOJIEKYJISIpHAsl, NOHHAsI, METalNInYecKasi), XapakTep Cpebl B BOJHBIX pac-
TBOPAaX HEOPTaHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIIMBATH NMPUHAICKHOCTh HEOPTaHMYECKUX BEIIECTB
0 UX COCTaBY K ONPEACIEHHOMY KIIAaCCy/TPYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUDI, COJIH);

c(OPMHPOBAHHOCTE ~ YMEHUH  PACKPBIBATH  CMBICH  MEepUOAMYecKoro 3akoHa Jl.
W. MenneneeBa U I€MOHCTPUPOBATh €r0 CUCTEMATU3HPYIOILYIO, OOBSICHUTENIBHYIO U IIPOrHO-
CTHUYECKYIO (DYHKIIMH;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEPH30BATh HJIEKTPOHHOE CTPOECHUE aTOMOB XMMHYE-
CKUX »dyeMeHToB 1-4 mnepuonos Ilepuoguyeckoli CUCTEMBI XMUMHYECKHX 3JIEMEHTOB [l
U. MenzeneeBa, MCHOJb3ysl TOHSITHUS «S-, P-, O-3JEKTPOHHBIC OpPOMUTAIINY, «IHEPreTUYCCKUE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHUS! CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX CO-
€MHEHU! M0 InepuoAaMm M rpymnmnaMm llepuoanyeckoil CHCTEMBl XMMHYECKHMX 3J1EMEHTOB /I.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IMOJTBEPKIATH CYIIECTBOBAHHE T'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEUIECTBAMHU C MOMOUIBI0 YPAaBHEHUH COOTBETCTBYIOIIMX XH-
MHUYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIUPOBATH XMUMHUYSCKHUE PEAKIUU TI0 Pa3THYHBIM
npu3HaKaM (YUCITY M COCTaBY pearupyrollux BEIIeCTB, TEIIOBOMY 3P PEKTy peakinu, u3MeHe-
HUIO CTETIEHEW OKMCIIEHUS JIEMEHTOB, 00OpaTUMOCTH PEaKIH, YUaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUN COCTABJIATh YPABHEHHS PEAKIIUN PA3IUUHBIX THUIIOB, MOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUSA, MPU KOTOPBIX ITH
peaKuuu UAyT 10 KOHLA;

C(i)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ MMPpOBOAUTH PCAKIIUH, MMOATBCPIKAAONIUC Ka4yeCTBEHHBIN CO-
CTaB Pas3IMYHbIX HCEOPTaHMYCCKHUX BCHICCTB, PAaCIiO3HABATH OIBITHBIM HyTéM HOHBI, IMPUCYT-
CTBYIOIIHUEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB,

c(OpPMUPOBAHHOCTh YMEHHI PaCKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AIEKTPOHHOIO OajlaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIuu OT
pPa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIII-
Hero Bo3zaeiicTus (mpunnui Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUYECKHE MTPOLIECCHI, JIEKAIIEe B OCHOBE
MIPOMBINIUICHHOTO TIOJYYEHUsI CEPHON KUCIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH TPEI-
CTaBJICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U YKOJIOTUYECKUX MPOOIeMax XMMHYECKOTO MPOU3-
BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOIUTH BBIUUCICHUS C MCIIOIb30BAHUEM TMOHATHUS «Mac-
CoBasi JIOJIsl BEILIECTBA B PAacTBOPE», OOBbEMHBIX OTHOILIEHHUI ra3oB MPU XUMUYECKUX PEaKIIUIX,
Macchl BellecTBa MM 00bEMaA Ta30B MO MU3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCE UIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIIOBOro 3P eKTa peakii Ha OCHOBE 3aKOHOB
COXpaHEHHUS MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUH;



c(hOpMUPOBAHHOCTh YMEHHI COONIOJATh TMpaBWIa MOJH30BAHUS XUMHUYECKOW TOCYAOU U
n1abopaTopHbIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
HHCTPYKLIUSAMU 110 BBIIIOJITHCHUTO .Ha60paT0prIX XUMHNYCCKHUX OIIBITOB,

c(OpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATh U BBITIOIHATH XUMHUYECKUN SKCIIEPUMEHT (paz-
JIOKEHUE MEPOKCHJAa BOJAOPOJA B IPUCYTCTBUM KaTalu3aTopa, ONPEAEICHUE CPElbl PacTBOPOB
BEIIECTB C TMOMOIIBI0 YHMBEPCAJIHHOTO MHAWKATOpA, BIUSHHUE pa3IMYHBIX (PaKTOPOB HA CKO-
POCTh XMMHUYECKOW PEeaKIMU, peaKlUi HOHHOTO 0OMEHa, KaueCTBEHHbIE PEAaKIMU Ha cyib(aTt-,
KapOOHAT- M XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS, PEIICHHE AKCIEPUMEHTANbHBIX 33734 110
temaM «Metamiel» U «HemeTtamiby) B COOTBETCTBUHU € MTPABUIIAMM TEXHUKH 0€30IaCHOCTHU INPH
00palIeHny ¢ BEIECTBAMHU U J1a00OPaTOPHBIM 000pYIOBaHUEM, TPEACTABIATh PE3YIbTAaThl XMMHU-
YECKOI'o SKCIIEpUMEHTa B (hopMe 3alKcH ypaBHEHUH COOTBETCTBYIOIUX PeaKIUi U (hopMyIHpo-
BaTh BHIBOJIbI HA OCHOBE THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMHUECKYIO HH(OpMaLIHIo, 1o-
Jy4aeMylo U3 pa3HbIX UCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHHKAIUU, IHTEpHET U Apyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOJIOAATH MPABUJIA SKOJIOTUYECKU LIEIeco00pa3HOro MmoBe-
JIeHUs B OBITY U TPYJIOBOM AEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3[J0POBbs U OKPY>KaIOLIeH
IIPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTh BO3JCHCTBHS Ha KMBbIE OPraHU3MbI OIPEIEIEHHBIX
BEIIECTB, MOHUMas cMbica nokasatens [T/IK, nmoscHATs Ha npumepax crnocoObl yMEHBIIEHUS U
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JUIA O6yanOHIHXC$I C OIrpaHUYCHHBIMU BO3MOXKHOCTAMH 3J0POBbiA: YMCHUC IMPUMCHATH
3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHHWA BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUTSI CTIETIBIX U CIA0OBHUASALINX O0YJAIOIIUXCS: YMEHHUE UCIIONIb30BaTh Pellbe(hHO-TOYEUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xuMmudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne  HammeHoBanue pa3zienoB u Tem KomnuectBo wacos DneKkTpoHHbIE (IUPPO-
n/m 11pOrpaMMBI Bcero Kontponshseie [Ipaktnueckue 1e) 00pasoBaTeIbHEIC

paboThI paboTsI pecypebl

Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOM XUMHH

1.1 IIpeamer opraHUYECKON XUMHH. 3 0 0 HTT://RESH.EDU.RY/

Teopust cTpoeHUsI OPraHUYECKUX
coenquHenuil A. M. bytneposa

HUroro mo pazneny 3

Pa3nen 2.YraeBoxopoabt

2.1 TlpenenbHbIE YTIEBOAOPOIBI — 2 0 0 HTT://RESH.EDU.RY/
AITKaHbI

2.2 HenpenenbHbIE YTIIEBOIOPOIBL: 6 0 1 HTT://RESH.EDU.RY/
QIIKEHBI, aJTKaJUCHBI, aTKUHBI

2.3 ApoMaTH4ecKHe yriIieBOA0POIbI 2 0 0 HTT://RESH.EDU.RY/

2.4 TlpupoaHble HCTOYHUKH YTIIEBO- 3 1 0 HTT://RESH.EDU.RU/

JIOPOJIOB M MX TIepepadoTKa
Wroro no pazueny 13



Neo  HaummenoBanue pa3zienioB u TeMm KonnuectBo wacoB DneKkTpoHHbIE ((PO-

/1 IIpOTpaMMBI Bcero Koutposbsie [TpakTuueckue 1€) 00pasoBarenbble
paboThI paboThI pecypeel

Pa3nen 3.Kucjiopoacoaep:kamue opraHudecKue coeTuHeHnst

3.1 Crnuptel. PeHon 3 0 0 HTT://RESH.RU/

3.2 Anbperunsl. KapOoHoBBIE KHC- 7 0 1 HTT://RESH.RU/
10T1hl. ClioxkHbIE 3(PUPHI

3.3 YrneBonsl 3 1 0 HTT://RESH.RU/

Wroro no pazueny 13

Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKUCITOTHL. benkn 3 0 0 HTT://RESH.RU/

Htoro no pazneny 3

Pa3zaea S.BbicokoMoJieKky/JIIpHbIE COeIUHEHUSA

5.1 ITnactmaccer. Kayayku. Bomok- 2 0 0 HTT://RESH.RU/
Ha

Hroro o pasneny 2

OBILEE KOJIMYECTBO YACOB 34 2 2

[10 ITPOI'PAMME

11 KJIACC

Ne HawmmenoBanwme pa3nennoB u teM  KoiaumdecTBo yacoB  DeKTpoHHBIC (ITU(poBbIc) 00pa3oBa-

n/m MIPOrpPaMMBbI TeJbHBIE PECYPCHI

Bcero Konrtponbubie Ilpaktuueckue
paboThI paboThI

Pazgen 1.Teopernueckue 0CHOBbI XUMHH

1.1 Crpoenwne atomos. [lepnomuue- 3 0 0 HTT://RESH.RU/
ckuM 3akoH u [lepuoanueckas
CHCTEMAa XMMHYCCKHUX DJICMEH-
toB /. 1. MeHaeneeBra

1.2 Crpoenue BeriectBa. MHOr000- 4 0 0 HTT://RESH.RU/
pasue BelecTB

1.3 Xumuueckue peaxkiuu 6 1 1 HTT://RESH.RU/

Hroro 1o pasneny 13

Pazgen 2.Heoprannueckasi XuMus

2.1 Meramibt 6 0 1 HTT://RESH.RU/

2.2 Hemeramibt 9 1 1 HTT://RESH.RU/

2.3 CBsI3bp HEOPTraHUYECKHUX U Opra- 2 0 0 HTT://RESH.RU/
HUYECKHUX BEIICCTB

Hroro no paszneny 17

Pa3znen 3.Xumus v :Ku3Hb

3.1 Xumus u Xu3Hb 4 0 0 HTT://RESH.RU/

Hroro no paszneny 4

OBIIEE KOJIMYECTBO YACOB 34 2 3

I10 ITPOTPAMME



MNOYPOYHOE INNIAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka KomnuecTBo yacos [ara DNEeKTPOHHBIE

/1 Bceero Koutpoushsie Ipaktiueckue H3y4eHHs 1HpPOBEIE 00pa-
paboThI paBoThI 30BaTeNbHbBIC pe-
CypCHI
1 Bsoguswiii UTh.Ilpeamer 1 0 0
OpraHUYECKON XUMHH, €€
BO3HHMKHOBEHHE, Pa3BUTHE
3HAYCHHE

2 Teopwus cTpoeHHS OpTraHU- 1 0 0
YEeCKUX coenuHeHni A. M.
byrtneposa, €€ OCHOBHBIE
II0JIO’KEHHUS

3 IlpencramieHue o Kiiaccu- 1 0 0
(uKanuy OpraHuYeCcKux
BeniecTB. Homenkmnarypa
(cucremaruueckas) U Tpu-
BUaJIbHbIC HA3BaHUS Opra-
HUYECKHUX BEIICCTB

4  AnKaHBI: COCTaB U CTPOE- 1 0 0
HHE, TOMOJIOTHYECKHUH PsiT

5 MeraH u 3TaH — NpoCTeH- 1 0 0
e TPeACTaBUTEIN allka-
HOB

6 AJIKEHBI: COCTaB U CTPOE- 1 0 0
HHE, CBOMCTBA

7 DTWieH U NpOINuIeH — 1 0 0
IIPOCTEUIINE MTPEACTABUTENN
QJIKEHOB

8 IIpaxrtuueckas padora Ne 1. 1 0 1
«Ilonyuenue 3TuneHa u
W3yYEHHUE ETO CBOMCTB)»
UTH

9 Aunxanuensl. byraanen-1,3 1 0 0
u MmetuinOyraaues-1,3. Io-
JTy4eHUE CHHTETHYECKOTO
Kay4dyKa M Pe3HHBI

10 AJKHHEBL: COCTaB M OCOOEH- 1 0 0
HOCTH CTPOEHUSI, TOMOJIOTH-
YeCKUil psia. ALlETUICH —
IIPOCTEUIINN MTPEACTABUTED
aJIKUHOB

11 Beruucnenus no ypaBHenuo 1 0 0
XUMHYECKON peaKIuu

12 Apensl: 6€H307 U TOTYOJ. 1 0 0
TOKCUYHOCTH apEHOB

13 T'enernueckas cBs3b yrie- 1 0 0



No Tema ypoka KomnuectBo yacoB Hara DJIEKTPOHHBIE

n/m Bcero Konrtposabhsie Ipaktuueckue H3YyICHUA uudposbie 00pa-
paboThI paboThI 30BATCIILHEIC PE-
CYpCHI

BOJIOPOJIOB, TPUHAIIEKA-
HIMX K pa3IMYHbIM KJ1accam
14 TIpupoaHbie UCTOYHUKHU yT- 1 0 0
JIEBOZOPOIOB: IPUPOIHBIN
ra3 " MOIMyTHbIC HEPTSIHBIC
ras3bl, HepTh ¥ IPOTYKTHI €€
nepepadoTKu

15 TlpupoaHbie UCTOYHUKH yT- 1 0 0
JIEBOAOPOIOB: IPUPOIHBIN
ra3 | MOIMYyTHbIC HEPTSHBIC
ras3pl, HepTh ¥ MPOTYKTHI €€
nepepaboTKu

16 KonTpoawsHas paboTa 1o 1 1 0
pazaeny «YTrieBOAOpOIbI»

17 IlpenenvHble OgHOATOMHBIE 1 0 0
CIIUPTHI: METAHOJI M ATAHOIL.
Bonopoanas cBs3b

18 MHuoroaToMHbIE CIUPTHI: 1 0 0
STUJICHTIIMKOJb U TIHIEPUH

19 ®enoin: cTpoeHue MoJeKy- 1 0 0
761, PU3HUECKUE U XUMUYE-
CKHUE CBOMCTBA, MPUMEHEHNE

20 Anpnerunst: popmanbaeru 1 0 0
U aneranbiaerua. AneTod

21 OIHOOCHOBHBIC TTPEICITh- 1 0 0
HbIC KApOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYyCHast

22 Tlpaxtuueckas padora Ne 2. 1 0 1
«CBolicTBa pacTBOpa yKcyc-
HoH kucnote» UTH

23 CreapuHOBas U OJICHHOBAS 1 0 0
KHUCIIOTHI, KaK MpeCTaBUTe-
JIX BBICHINX Kap6OHOBBIX
KHCIIOT

24 Mpuia KaK COJU BBICLINX 1 0 0
KapOOHOBBIX KUCIIOT, UX
MOIOIIlee IeUCTBUE

25 CnoxHble 3(pupsl Kak Ipo- 1 0 0
U3BOJIHbIE KAPOOHOBBIX
KUCIOT. [ Maposn3 cinokHbIX
a¢upos

26 Xupsl: ruapOIN3, IpUME- 1 0 0
HEHHE, OMOJIOTHYECKas POJIb
KHPOB

27 YTrneBoIbl: COCTaB, KJIACCH- 1 0 0



No Tema ypoka KomnuectBo yacoB Hara DJIEKTPOHHBIE

n/m Bcero Konrtposabhsie Ipaktuueckue H3YyICHUA uudposbie 00pa-
paboThI paboThI 30BATCIILHEIC PE-
CYpCHI

¢bukanus. BaxHeitmme
IPE/ICTAaBUTEIN: TIIIOKO34,
dpykTO3a, caxapo3a

28 Kpaxman u 1emnoao3a Kak 1 0 0
MPUPOIHBIE TTOJIUMEPHI

29 KouTposbHas paboTa 1o 1 1 0
paszaeny «Kuciopoaconuep-
JKalue OpraHnYecKue Co-

CAMHCHUS
30 AMMHBI: METUJIAMUH U aHU- 1 0 0
JIVH
31 AMMHOKHUCIIOTHI Kak amQo- 1 0 0

TEPHbIE OPTAHUYECKHUE CO-
eIMHEHM, UX OHOJIoruye-
ckoe 3Hauenue. [lentuasl

32 benku Kak NpUpOIHbIC BbI- 1 0 0
COKOMOJICKYJISIPHBIE COE/TH-
HEHHUS

33 OCHOBHBIE TTOHATUS XUMUUA 1 0 0
BBICOKOMOJIEKYJISIPHBIX CO-
eIUHEHUN

34 OcHOBHBIE METOIBI CHHTE3A 1 0 0
BBICOKOMOJICKYJISIPHBIX CO-
enuHeHnd. ITmacTmaccsr,
Kay4JyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YA- 34 2 2

COB I10 ITPOTPAMME

11 KJIACC

No Tema ypoka KommuectBo yacoB ara DIIEKTPOHHBIE

n/n Beero KonrponsHsie [paktiueckue H3yIeHHs 1HbPOBEIE 00pa-
paboThI paboThl 30BATCIBHEIC pE-

CYpChI
1 Bsoauslii 1 0 0

NTb.Xumuueckui sie-
MEHT. ATOM. DJIEKTPOHHAS
KOH(UTypauusi aToMOB

2 Tlepuomnyeckwii 3aKOH 1 0 0
[lepnonnueckas cucrema
XUMUYECKHX AIIEMEHTOB /.
N. Menneneepa, ux CBA3b C
COBPEMEHHOM TeOpHueH
CTPOEHHUS aTOMOB

3 3aKOHOMEpPHOCTH U3MEHE- 1 0 0



/o

10

11

Tema ypoka

HUS CBOMCTB XUMHYECKHUX
JJIEMEHTOB U UX COEJUHE-
HUU 110 TPYIIIaM U IIEpUO-
JaM. 3Ha4YeHue nepuoanye-
CKOI'O 3aKOHA ¥ CHUCTEMBI
XUMHUYECKHX DJIEMEHTOB
J.1. Menneneesa B pa3Bu-
TUU HAYKH

CtpoeHue BelecTBa. Xu-
MHYECKas CBI3b, €€ BUILL,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM cBs13U. Bojo-
POJIHAS CBSI3b

BanentHocTh. D51€KTPOOT-
punaTenbHOCTh. CTeneHb
okucieHus. BemecTta Mo-
JEKYJISIPHOTO U HEMOJIEKY-
JSIPHOTO CTPOEHUS

[ToHsiTHE O TUCTIEPCHBIX
cucremax. cTuHHBIE 1
KOJUIOUTHBIE PACTBOPBI.
MaccoBas 10J1s BelllecTBa B
pacTBope

Knaccudukanus u HoMeH-
KJIaTypa HEOPTraHUYECKUX
coeauHeHui. I'eHeTuye-
CKasl CBSI3b HEOpraHU4e-
CKHUX BELIECTB, Pa3JIMYHBIX
KJIacCOB

Knaccudukanms xummue-
CKUX pPEaKIMi B HEOpraHU-
YECKOM U OpraHu4ecKon
XUMHUHU. 3aKOH COXPaHEHHS
Macchl BEIIeCTB; 3aKOH CO-
XpaHEHUs U TPEeBpaIICHUs
SHEPTHH TIPU XUMHUIECKUX
peaKnuax

Ckopoctb peakiuu. O6pa-
TUMBIC pCaKIIH. Xumnue-
CKO€ paBHOBECHE

[TpakTuyeckas padora Ne 1.
«BnusHue pa3nuaHbIX
(bakTOpPOB Ha CKOPOCTDH XH-
Muueckon peakum» UTh

DINIEKTPOJIUTHYECKAS THC-
couuanus. Iloustue o Bo-

KonnuecTBo vacoB
Bcero Kontponbasie [Ipaktnyeckue U3YyI1CHUA uudposbie 00pa-

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

paboThI

Hara

DIIEKTPOHHBIE

30BaTeJIbHBIC pe-
CypCHI



/o

12

13

14

15

16

17

18

19

20

21

Tema ypoka

nopojHoM nokasarene (pH)
pactBopa. Peakuuu nonHo-
ro oomena. ['unponus op-
TaHUYECKUX M HEOpraHuie-
CKHX BCIICCTB

OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC peaK-
ruu. [Tousitue 00 31eKTpo-
JIM3€ PACIIaBOB U PacTBO-
pOB conen

KonTponbhas padota no
pazneny «Teopernueckue
OCHOBBI XUMHHN»

MeTamisl, nX IOJIOKEHHE B
[Tepuonuueckoii cucteme
XUMHUYECKHUX 3JIEeMEHTOB JI.
U. MenneneeBa 1 ocoOeH-
HOCTHU CTPOEHHS aTOMOB.
O6mue ¢puznueckue cBoii-
CTBa METAJJIOB

Cru1aBel METAJLIOB. DIIEK-
TPOXUMHUYECKUH Psifg
HaIpsHKEHUN METaJIOB

XHUMHUYECKHE CBOICTBA
BaXKHECHIIINX METAJII0OB
(HaTpuii, KA, KaJIbIIUA,
MarHuii, aTFOMUHHN) U UX
COeTMHEHNN

XUMHYECKHE CBOWCTBA
XpoMa, MeJIu U UX COeIu-
HEHUU

XUMHYECKHE CBOMCTBA
IIMHKA, JKejJe3a U UX COeaH-
HEHUU

[TpakTrueckast pabora Ne 2.
"Pemenue skcriepuMeH-
TaJbHBIX 33/1a4 110 TEME
«Meramne»" UTh

Hemeranisl, UX MMOJ0KEHUE
B [Iepnonnueckoii cucreme
XUMHYECKHX 3JIeMEHTOB /JI.
H. Menneneesa u ocoOeH-
HOCTHU CTPOEHUS aTOMOB

Pu3nyecKue CBOKMCTBA He-
METAJIOB. AJIJIOTPOIIHS
HEMETaJUIOB (Ha mpuMepe

KonnuecTBo vacoB
Bcero Kontponbasie [Ipaktnyeckue U3YyI1CHUA uudposbie 00pa-

paboThI
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

paboThI

Hara

DIIEKTPOHHBIE

30BaTeJIbHBIC pe-
CypCHI



No Tema ypoka KonnuectBo yacos Hara DIIEKTPOHHBIE

n/m Bcero Kontponbasie [Ipaktnyeckue U3YyI1CHUA uudposbie 00pa-
paboThI paboThI 30BaTCIILHBIC pC-
CypCHI
KHCIIopoJia, cephl, hocdopa
U yTJeposa)
22 XuMHYECKHE CBOWMCTBA ra- 1 0 0
JIOTEHOB, CEPHI U KX COCTU-
HEHHI
23 XUMHYECKHE CBOMCTBA 1 0 0
azota, pocdopa u ux co-
eIUHEHNI
24 Xumuueckue CBOICTBA yT- 1 0 0
Jepoa, KpEMHUS U HX CO-
eIUHEHNNI
25 TlpumeHeHne BayKHEHUIITUX 1 0 0
HEMETAIJIOB U UX COCIMHE-
1305071
26 O000I1IIeHNE U CUCTEMATH- 1 0 0

3a1ys 3HAHUH 10 TEME
«Hewmertannwl». Beraucne-
HUSI IO YPABHEHUSAM XUMU-
YECKUX PEAKLIHUU U TEPMO-
XUMHUYECKHUE PACUETHI

27 Tlpaktuyeckast pabora Ne3. 1 0 1
«Pemenue sxcrnepuMeH-
TaJLHBIX 3a7a4 110 TEME
"Hemeranner"» UTH.

28 KonTtponbHas pabota o 1 1 0
Temam «Metamns» u «He-
METaJUIbI»

29 Heopranuueckue u opra- 1 0 0

HU4YeCcKue Kuciaotel. Heop-
TaHUYECKUE U OpraHuye-
CKHE OCHOBaHMSI

30 Awmdorepnbie Heopranude- 1 0 0
CKHE U OPTraHUYECKHE CO-
ennHeHNs. ['eHeTnueckas
CBSI3b HEOPTaHUYECKUX U
OpPTaHWYECKUX BEIIECTB

31 Pous xumuu B obecrieue- 1 0 0
HUH SKOJIOTHYECKOH, SHEp-
TeTUYECKOH U ITUIIEBOU
0€30M1aCHOCTH, Pa3BUTUHU
MEIALIMHEI

32 IlpencraBneHust 06 oOmMuUx 1 0 0
HAYYHBIX TPUHIUTIAX [IPO-
MBIIIJIEHHOTO TTOTYYSHUS
Ba)XKHEHIIINX BEIICCTB



No Tema ypoka KonnuectBo yacos Hara DIIEKTPOHHBIE

/1 Bcero Kontponbasie [Ipaktnyeckue U3YyI1CHUA uudposbie 00pa-
paBoTHI paGoThI 30BaTEIIbHbBIEC pe-
CypCHI
33 UYenosek B mupe BemectB 1 1 0 0
MaTepHaoB
34 Xumus ¥ 370pOBbE YENO- 1 0 1
BEKa
OBUIEE KOJIMYECTBO YA- 34 2 3
COB I10 ITPOT'PAMME

YYEBHO-METO/JAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUK
METOJIAWYECKUE MATEPHUAJBI JUISI YUUTEJ

[{U®POBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCHI CETH

HUHTEPHET
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