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HOACHUTEJBbHAA 3AIIMCKA

[lporpamma 1o XUMHM Ha YPOBHE CpeIHEro oomero o6pa3zoBaHus
pa3paboTtana Ha ocHoBe deaepanbHOro 3axoHa ot 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoii @eaepannny», TpeOOBaHMM K pe3yJibTaTaM OCBOEHUS
(denepanbHO 00pa3zoBaTeNbHOM MpPOTrpaMMbl CPEIHEro 0oOIIero oOpa3zoBaHMs
(®OIT COQO), npencraBieHHbix B  DenepalbHOM  TOCYJApPCTBEHHOM
obpazoBarenbHoM ctanaapre COO, c¢ yuérom Kouuenmuu mnpenogaBaHus
y4eOHOTO TpeaMera « XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Oenepanyy, peaTM3yIONMX OCHOBHBIE O0O0pa3oBarelbHbIE MPOTPaMMBbI, U
OCHOBHBIX TMOJIO)KeHUM «CTpateruu pa3BUTHS BocHuTaHusd B Poccuiickoi
Oeneparuu Ha niepuoa a0 2025 rona» (Pacnopstxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 -p.).

OcHOBY MOAXOA0B K pa3pabOTKE MPOTPAMMBI 10 XUMUU, K OMpPEIEICHUI0
0011IeH CTpaTerny 00yUeHHsI, BOCTIMTAHMS M PAa3BUTHUS 00 yJIarOIXCSI CPECTBAMH
yaeOHOro npeamMera « Xumus» 111 10—11 xkmaccoB Ha 6a30BOM ypOBHE COCTABUITH
koHIrentyanbHbie TosokeHns ®I'OC COO o B3auMOOOYCIOBICHHOCTH IICJCH,
coIep)KaHus, pe3yJbTaTOB OOy4deHUss U TpeOOBaHWI K YPOBHIO MOJATOTOBKHU
BBIMTyCKHUKOB.

XUMUYECKOE o0pa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON OpPTAHW3AINH, SIBIISIETCS HEOTHEMJIEMOM YacThIO MX
obpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM JSTalOM pealu3alyyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYILIUX
LEIOCTHOM CHUCTEME XHMHUYECKOTO o00pa3oBaHUs. ODTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KyJIbTYpHBI
YeJIOBEKa, a TaKKe OKOJOTHMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO M TPHUPOJHON cpene. Peamusyercss xumuueckoe oOpazoBaHHe
00y4JarouMxcs Ha ypOBHE CPEAHET0 00111ero 00pa3oBaHus CPECTBAMU YUEOHOTO
npeamera «XUMUS», COJIEpXKAHUE U TIOCTPOEHHE KOTOPOTO OIpEAeNeHbl B
nporpaMMe Mo XUMUU C Y4€TOM CHEeUU(PUKA HAYKHM XUMUHU, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJIbI U B MATEPUATBLHOU >KM3HU OOIIECTBA, a TaKke C y4ETOM
o0IMX 1eneil W MNPUHLMUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI CpeaHero oo1iero oopasosanus B Poccuiickoii Denepanmm.

XuUMHUS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyk poJib B
COBPEMEHHOM LMBUIM3ALMHU, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOU KyJIbTYPBHI.
OHa BHOCUT CBOM BKJIaJ] B (hOPMUPOBAHUE PAIMOHATLHOTO HAYYHOTO MBIIIIJICHU S,
B CO3JIaHHE IEJIOCTHOTO TPENCTaBIeHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJABI U YENIOBEKa, KOTOpoe (PopMHpyeTcs B XUMHUM HA OCHOBE TMOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHWS B3aMMOCBSA3U MEXKITY
CTPOECHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MO>KHBIMU 00JIaCTIMU TPUMEHEHHUSI.



TecHO B3auMOJEUCTBYs C IPYTMMU €CTECTBEHHBIMM HAayKaMU, XUMUs CTasla
HEOTHEMJIEMOM 4aCThI0 MUPOBOM KyJbTYPbl, HEOOXOIUMBIM YCIOBUEM YCIIEIITHOTO
TpyAa M XKU3HU KaXAoro ujeHa oOumiectBa. CoBpeMEHHas XUMMs Kak Hayka
co3ujarenbHas, KaKk HayKa BBICOKHX TEXHOJIOTMII HamlpaBlieHA Ha pELICHHE
rJ100aNbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
AHEPTETHYECKOM, TTUIICBOH, SKOJIOTHIECKO O€30MaCHOCTH M OXPaHbI 3JTOPOBBSL.

B cooTBercTBUMM € OOMMMH LEISIMU U TPUHIMIAMH CPEIHEro OOIIero
o0pazoBaHus conepkanue npeamera « Xumusi» (10—11 knaccesl, 6a30BbIN ypOBEHB
M3Y4YEHUs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJILTYPHYIO TOATOTOBKY
oOydJaroumxcs, HEOOXOJUMYI0 UM i BbIpa0OTKHM MHUPOBO33PEHUECKUX
OPUEHTUPOB, VYCIIENIHOTO BKJIKOYEHUS B JKU3Hb COLMYMA, MPOJOJDKEHUS
00pa30BaHuUs B pA3IUYHBIX 00JIaCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocrapsonMu  nipeaMera  «XUMHUsD»  SBISIOTCS  0a30BbIe  KYpPChl —
«Oprannueckas xumus» U «OOIas U HeopraHUyeckass XUMUsS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJIIOTCSI OCHOBBI 0a30BOI HAYKH: CHUCTEMA
3HAHUU MO HEOPraHWYECKOW XUMUHU (C BKIIFOUCHHEM 3HAHUW U3 OOIIEH XUMUHN) U
OpraHu4ecKor XuMuu. POpMUPOBAHNE JAaHHOW CUCTEMBI 3HAHUW IIPU U3YYEHUU
npeaMera 00ecneurBacT BO3MOXKHOCTh PAaCCMOTPEHHS BCETO MHOI000paszus
BEIIECTB HA OCHOBE OOUIMX MMOHSATUM, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepxaHus KypcoB — «Opranundeckas xumus» U «OOwmas u
HeopraHuyeckass XuMus» cQopMupoBaHa B MpoTrpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOT0 TMOAX0Ja K M3yYEHHIO Y4eOHOro Marepuana U o00ycloBiIeHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM 3HAaHUM HA  OMpPENEIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPTraHWYECKOM XHMMHMH BELIECTBA
paccMaTpuUBalOTCS HA YPOBHE KIACCHUYECKOM TEOPUM CTPOEHUS OpPTraHUYECKUX
COCAMHEHMH, a TAaKK€ Ha YPOBHE CTEPEOXUMHUYECKHX U IJIEKTPOHHBIX
MpeACTaBieHu O cTpoeHun BemiecTB. CBemeHuss 00 H3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOJAOPOJIOB 10 CJIOKHBIX OMOJOTHYECKU
AKTUBHBIX COENWHEHHMH. B Kypce OpraHM4ecKOrW XWMHUHU IOJy4arOT Pa3BUTHE
copmupoBaHHBIE HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHus IEpBOHAYAJIbHBIE
MIPEICTABJICHUSI O XUMUYECKOM CBSI3H, KIacCU(UKAMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKOU PEAKIIMH.

[lon HOBBIM yriioM 3peHuss B npenmere «XuMus» 0a30BOro YpOBHs
paccMmarpuBaeTCs U3Y4YEHHbIH Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
TEOPETUUECKUA MaTepuan M (PAKTOJOTMYECKHE CBEIEHUS O BEHIECTBAX H
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuieckas
XUMHSD» OOydarolMMCsT MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
MEPUOINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOA0JIOTUUYECKUX MOZULIMM,



rIy0)ke TMOHATh HMCTOPUYECKOE H3MEHEeHHWE (QYHKIMA OSTOTO 3aKoHa — OT
00001IaroIIel 10 0O BICHSIONMICH M ITPOTHO3UPYIOICH.

Enunas cucrtema 3HaHMN O Ba)KHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHUH, A TAKXKE O XMMUYECKUX PEAKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpOTEKaHus JomnoJiHsgercs B Kypcax 10 u 11 xmaccos
AJIEMEHTaMU COJIEPKAHUS, WMEIOIIMMH KYJIbTYPOJOTHYECKU M MPHUKIATHOU
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TMOHHMMAHHUIO B3aUMOCBSI3U XUMHHU C
JIPYTUMH HayKaMH, PacKpbIBAIOT €€ pPOJib B TMO3HABATEILHOW W MPAKTHYECKOU
JESITEIbHOCTU YEJOBEKa, CMOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPUYECTBA B 00JIACTH TCOPUHU M MPAKTHUECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHLCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0jemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIIMBATh UHPOPMAIIUIO U
MPUMEHSTh €€ JJI1 TOTIOJIHEHUSI 3HAHWUM, PEINICHUS WHTEIUICKTYAIbHBIX W
AKCTIEPUMEHTAIILHBIX UCCJIEI0BATENbCKUX 3a1a4. B 11ieom conepxanne yuebHOTO
npeaMera «XUMUSD  JTAaHHOTO  yYPOBHSA  M3YYEHUS OPHUEHTUPOBAHO  HA
dbopMupoBaHue y o0y4arommxcs MUPOBO33PEHUYECKON OCHOBBI JJIsI IOHUMAHUS
bunocodckux uaeH, TakuX Kak: MaTepUaIbHOE €IWHCTBO HEOPraHUYECKOTO U
OPraHUYEeCKOro MHpa, OOYCJOBICHHOCTh CBOWCTB BEILIECTB HX COCTaBOM U
CTPOCHHEM, TO3HABAEMOCTh IPUPOJHBIX SBJIECHUN MyTEM OSKCIEPUMEHTa U
pelieHusT TMPOTHUBOPEYMM MEXKIy HOBBIMH (aKTaMH U TEOPETUIECKUMHU
IPEANOCHIIKAMU, 0CO3HAHUE POJIM XUMHUH B PELHICHUH KOJIOTUYECKUX PO OJieM, a
TaKke Mpo0JeM cOepeKeHUs SHEPTETUIECKUX PECYPCOB, CHIPbS, CO3JIAHNUST HOBBIX
TEXHOJIOTUI U MaTEPUAIIOB.

B nmnnane pemenus 3amad  BOCHMUTAaHMS, Pa3BUTHS W COUMAIM3ALUU
00ydJaronmxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOJBl K OMPEIEICHUIO
CONepXKaHWsd W TIOCTPOCHMSI TIpPEeAMeTa MpeaycMaTpuBaloT (popMHUpOBaHUE
VHUBEPCAIbHBIX Y4EOHBIX JEHCTBUM, HMEOIMUX 0a30BOe 3HAYCHHE MJIA
Pa3IMYHBIX BHJIOB JEATEIbHOCTU: pEIIeHUs mnpoOyieM, TOWCKa, aHauu3a M
00paboTku nHOpPMAaIHU, HEOOXOAUMBIX JIJIS1 TPUOOPETEHUS OTIBITA MPAKTUYECKOM
M UCCIIEOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIeH BaXHOE MECTO B MO3HAHHUU
XUMUH.

B mnpaktuke mpenonaBaHWs XUMHUKM KaKk Ha YPOBHE OCHOBHOI'O OOIIETro
00pa3oBaHus, TaK U HA YPOBHE CpEIHEro 001Iero 00pa3oBaHusi, Py ONPEIEICHUU
COJIEpIKATEIbHOM XapaKTePUCTUKH IIeNed HM3Yy4YeHHUs TMpEeIMETa HalpaBJICHUEM
MEPBOCTENEHHON 3HAYUMOCTHU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOU
NeATEeIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOU KynbTyphl. C
METOJIMYECKOM TOYKH 3PEHHUS TAKOM MOAXOJ K OMPEIAECICHUIO LIeJICH M3y4eHUs
MpeMeTa SIBJSIETCS BIOJIHE ONPaBAaHHBIM.



CornacHO aHHOW TOYKE 3PEHUs TJIaBHBIMHU LEJISIMU WM3Y4YEHHUs IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 K1) SIBISIOTCS:

e (QopmupoBaHHE CHCTEMBI XUMHUYECKHX 3HAaHHHA KaK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPa, B OCHOBE KOTOPOU
JIeKaT KIIFOYeBbIe MOHSTHS, (DyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHE $513bIKa HAYKH, YCBOCHHE M IMOHMMAaHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHUE C UCTOpUEH
WX PA3BUTHS U CTAHOBJICHUS

e (opMHUpOBaHKE U PA3BUTHE MPECTABICHUIN O HAYYHBIX METO/IaX O3 HAHUS
BEIIECTB M XUMHUYECKHX pEaKUUl, HEOOXOAUMBIX MJii MPUOOpETEeHUs
YMEHUN OpPHUEHTHPOBATHCS B MHPE BEIICCTB U XUMUYECKUX SIBJICHUH,
MMEIOLIMX MECTO B IPUPOJIE, B IPAKTUYECKOU U ITOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IESITETLHOCTH, CBI3aHHBIX C HAOIIOEHUEM U
OOBSICHEHUEM XMMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM MpaBuUIl
0e301macHOro 0OpalleHus C BEUIECTBaMH.

Hapsiny ¢ atuMm, conepikarenbHas XapakTepUCTUKa LeJed U 3a7a4 U3y4eHUs
npeaMeTa B IporpamMme Mo XMMUM YTOUHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUHU
C HOBBIMU NPUOPUTETAMHU B CUCTEME CpENHEro oo1iero ooOpazoBanusi. CeroaHs B
MpenoJJaBaHul  XUMUKM B OOJIbIIEH  CcTeneHu OTAAETCS  MPEANOYTeHHE
NPAaKTUYECKONW KOMIIOHEHTE COJIep>KaHusi OOy4eHHsl, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHUKA 0011Ie00pa30BaTebHON OpraHU3aliy, BIaJCIOIIEro He
HAaOOpPOM 3HaHWN, a (PYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTUBHOTO MOJIyY€HHS] 3HAHUM U NPUMEHEHUS! X B PealbHOM >KU3HU
JUTSL pELIEHUS] TIPAKTUY €CKUX 3a/1a4.

B cBA3M ¢ 3TUM NpH H3YYEHUM MOpeaMeTra «XUMHUS» JTOMUHUPYIOLIEe
3HaUEHWE MPUOOPETAIOT TAKUE LIENU U 3a/1a49H, KaK:

amanraius oOyJaronmxcsl K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHHE  MHTEIUICKTYyalbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3z0BaHUIO, COTPYAHUUECTBY, CAMOCTOS TEIbHOMY MTPUHSATHIO TPAaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYallUSIX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHCHUEM;

dbopMupoBaHue y 0Oy4arOmUXCs KIIOYEBBIX HAaBBIKOB  (KIFOYEBBIX
KOMIIETEHIIMI), UMEIOUMX YHUBEPCAIbHOE 3HAUEHUE JIi Pa3JU4YHBbIX BUJOB
JEeSTEIbHOCTU: PEIIeHUs] MpooJieM, MOUCKa, aHalM3a U 00pabOTKU UHPOpMALIHH,
HEOOXOAUMBIX JJii MPUOOPETEHUsl OMbITa ACSITENbHOCTU, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAaHUM XUMHUH, a TaKkKe [JIs OLEHKH C MO3UIMM
AKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIUSHHUSA BEIIECTB M XUMHUYECKUX
MIPOLIECCOB Ha OPTAHM3M YEJIOBEKA U PUPOJHYIO CPENLY;



pa3BUTHE IMO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYATbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00YUaOIINXCS: CIIOCOOHOCTH CaMOCTOSTENBHO IPHUOOPETaTh HOBHIC
3HAHMSI 110 XUMUHU B COOTBETCTBUU C )KM3HEHHBIMH MTOTPEOHOCTSIMU, HCTI0JIb30BATh
COBpEMEHHbIE MHPOPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA U aHaM3a y4eOHOU 1
HAYYHO-TIOMYJIIPHO U HH(OPMAITUN XUMUYECKOTO COIEP>KaHNUS,

(dbopmupoBaHUEe U pa3BUTHE Y OOYJAIOIIMXCS aCCOUATUBHOTO U JIOTUYECKOTO
MBITIUTCHUSI, HAOTFOaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOESHHO
HEOOXOJIMMBI, B YAaCTHOCTH, NMPHU ITUIAHUPOBAHUM U TMPOBENCHUN XUMUYECKOTO
AKCIIEPUMEHTA,

BOCIUTAHUE Yy OOydalommxcss YOSKIEHHOCTH B T'yMaHUCTUYECKOM
HAMpaBJICHHOCTH XUMHUH, €€ BaXHOW POJIM B PEIICHUU TIOOATBHBIX MpoOIieM
PaIMOHAILHOTO MPUPOI0NOIb30BaHHUS, TIOTIOTHEHHSI SJHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsl MPHUPOTHOTO PABHOBECHsI, OCO3HAHHUS HEOOXOIMMOCTU OEpEe)HOTO
OTHOIICHUS K TPHUPOJE W CBOEMY 3J0POBBIO, a TAKXKE NMPUOOPETEHHS OIbITA
WCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWHA I TPUHSATHS TPAMOTHBIX DEIICHUH B
CUTYAIIUSX, CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMU.

B ydeOHOM 1utaHe cpemHero oOIiero ooOpa3oBaHusi Y4YEOHBIM MpeaMeT
«XuMus», U3ydaeMblii Ha 0a30BOM YpPOBHE, SIBISAETCA 00S3aTelNbHBIM y4eOHBIM
MPEIMETOM.

OO6111ee ynco YacoB, OTBEIEHHBIX JJIsl U3YUCHUS XUMUH, HA 0a30BOM YPOBHE
cpensero oobiiero oOpasoBanHusi, cocTtaBisger 68 yacoB: B 10 knacce — 34 yaca (1
yac B Hefneno), B 11 kimacce — 34 yaca (1 yac B Henento).



COJAEP>KAHUE ObYUYEHUA
10 KJIACC
OPTI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHHU

[Ipeamer opraHnyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
IIOJYYEHUM HOBBIX BEIIECTB M MarepHaloB. Teopuss CTPOECHUS OPraHUYECKHUX
coenunenuiit A. M. byrnepoBa, e€ ocHoBHbIE OJI0KeHHsT. CTPYKTYpHBIE OPMYIIbI
OPraHMYECKUX BEIIECTB. [OMOJIOTHSA, H30MeEpUsA. XUMHUYECKas CBsI3b B
OPTraHUYECKUX COCIMHEHUAX — OIMHAPHBIC U KPATHBIE CBS3MU.

[IpencraBnenue o kiaccudukanuym opraHnuyeckux Beuiects. Homenknarypa
OpPTaHWYECKUX COEOUHEHUH (CUcTeMaTnyecKas) W TPUBHAIbHBIE HA3BaHUSA
B)XHEHUIIINX MPEICTABUTENCH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIIEPUMEHTATIbHBIE METOJIBl M3YYEHHs BEIIECTB M HX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ OOpa3llaMh OPTaHMYECKUX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ] OPTraHWYECKHX BEIIECTB, HAONIOJIEHHWE U
OIMCAHHE IEMOHCTPALMOHHBIX OTBITOB 10 MPEBPAILEHUIO OPTaHUYECKHUX BELIECTB
MIpU HarpeBaHuH (TJIaBJIeHUE, 0OYTIMBaHUE U TOPEHUE).

Yriesoaopoast

AJNKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. MeraH W 3TaH —
MpOCTEHIlMe NPEICTABUTENN alKaHOB: (U3MUECKUE U XUMHYECKHE CBOWCTBA
(peakuuu 3aMmelleHus] U TOPEHHUs), HaxOoXIEHHEe B MPUPOJE, IOJyYeHHEe U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PsiA. DTUJIEH U IPOIUIIEH —
MpOCTEHIlMe NPEICTABUTENN aJKEHOB: (U3MUECKME U XUMHYECKHE CBOWCTBA
(peakuuum TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUApATALlUM, OKUCIECHUS U
MOJIMMEPU3ALIMHN ), TOJTy4YE€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 um merunOyranueH-1,3: cTpoeHue, BakHeime
XUMHUYECKUE CBOMCTBA (peakuus nosmmepusauun). IlosryyeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psiji. ALIETUIICH
— TPOCTEHIIMI MpeACcTaBUTENIb ATKWHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEakUuu r'UApUpOBaHUs, FAIOTEHUPOBAHNS, THAPATALINY,
TOPEHHUS ), TOJyYEHHE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, (pu3nuecKkue U XUMMHUUECKHE CBOWCTBA
(peakuuu rajJlor€eHUpPOBaHUsA U HUTPOBAHMS), IOJy4EHUE U MPUMEHEHUE. T01yon:
cocmae, cmpoeHue, (usuveckue U  XuMmuueckue Ceoucmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUs), NoNyyeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTWueckas CBS3b MEXKIY YIVIEBOJOPOJAMH, TPHUHAIJICKAIIMMHA K
Pa3JIMIHBIM KJ1accaM.

[IpupoaHbie WCTOYHUKHU YriaeBOAOPOAOB. [IpupoaHbili ra3 M MOMYTHBIE
HedTaapie Ta3bl. Hedth 1 e€ mpomcxoxaenne. CocoObl mepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TePMHUYECKUM, KaTaIuTHYECKui), nuposm3. I[IpoaykTs
nepepaboTk HepTH, X MPUMEHEHHE B TPOMBINIUICHHOCTH U B OBITY. KaMeHHBIH
YTOJIb ¥ TIPOYKTHI €T0 IepepadoTKH.

DKCIIEpUMEHTATIbHBIC METOJIBl HM3YUYCHHS BEIICCTB M HX IPEBPAIICHUN:
O3HaKOMJIeHHE ¢ oOpaslaMu IIaCTMAcC, KaydyKOB M PE3WHBI, KOJUICKIUH
«Heptb» u  «¥Yromp», MOJEIUpPOBAHHWE MOJIEKYJI  YIJIEBOJAOPOJAOB U
raJIOTCHOINPON3BOIHBIX, IIPOBEICHNE IPAKTHYCSCKON pabOThI: MOTYICHHE dTHIICHA
Y U3YYEHUE €T0 CBOWCTB.

Pacuérnble 3anayn.

Bblunciiennss mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA MJIM MPOIYKTa PEAKLIMU 0 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJTHOT'O U3 UCXOIHBIX BEILIECTB MM MPOYKTOB PEAKIIUHN).

Kucaopoaconepxaume oprannyeckue coeIHHEHU S

[IpenenbHble OMHOATOMHBIE CHUPTHI. MeETaHON W 3TAHOJ: CTPOECHUE,
¢u3znueckue M XUMHYECKUME CBOMICTBA (pPEAaKUMM C AaKTUBHBIMU MeETaJUIaMH,
rajJJIorT€HOBOJIOPOJIaMU, TOpPEHUE), NpPUMEHEHUE. BomoponHble CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J[eMCTBHE METAHOJIA U TAHOJIA HA OPTAHU3M YEJI0OBEKA.

MHoOTrOaroMHbl€  CHUPTHI. ODTWICHIJIMKOJIb M  T[JIUIEPUH: CTPOCHUE,
dusznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEJIOYHBIMU
MeTalJlaMi, KauyeCTBEHHas peakiusi Ha MHOTOaTOMHbIE cnupThl). JleiicTBUe Ha
OopraHu3Mm uenoBeka. [[puMeHeHue rimuepruHa U 3TUJICHT JTUKOJIS.

@deHOM: CTpOEHHUE MOJEKYIbl, (PU3NUECKHE W XUMHUYECKHE CBOMWCTBA.
Toxcuunocts penona. [lpumenenue dpeHona.

Anpaerunpl U Kemouvl. DoOpMaNbIETH, AallCTAIBACTHA: CTPOECHUE,
bu3znuecKkue U XMMHUYECKUE CBOMCTBA (pEaKkIMU OKUCIIEHUS M BOCCTAHOBIICHUS,
Ka4yeCTBEHHBIE PEAKIMH), TOTy4CHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeeibHble KapOOHOBbIE KHUCJIOTH. MypaBbuHas U
YKCyCHasi KMCJIOThI: CTpOEHUE, PU3NUECKUE U XUMUYECKHE CBOWCTBA (CBOMCTBA,
o011mMe 11 Kjlacca KUCIOT, peakius 3TepuuKalum), moaydeHue U puMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJOTHI KaK MPEACTAaBUTENIN BBICIIMX KapOOHOBBIX
KHUCJIOT. MblJ1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, KX MOIOLIEE JEHCTBUE.

Cnoxnble 3QuUpbl Kak MNPOU3BOJHbIE KApOOHOBBIX KHUCIOT. ['uaponus
c10kHbIX 3¢upoB. XKupsl. 'napomnus xxupos. [Ipumenenue xupoB. buonorunueckas
POJIb KUPOB.



VYrneBoapl: cocTaB, Kilaccudukauus — yrieBoaoB  (MOHO-, M- H
rmoJMcaxapu/ibpl). [ roko3a — MpoCTermmii MOHOCAXapHl: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOJECHCTBHE C
ruapokcugoM meau(Il), okucmenne amMuadHBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHUE, OPOYKEHHE TIIOKO3bI), HAXOXKJIECHUE B MPUPOJE, MPUMEHEHHE,
ouonorndeckas poib. Potocuute3. OpyKTO3a KaK N30MEP TIIFOKO3HI.

Kpaxman u nemmono3a kak npupoaHbie nojauMepbl. CTpoeHue Kpaxmana u
Hewmono3sl.  du3nueckne M XMMHUYECKHE CBOMCTBA Kpaxmana (THApOJH3,
KayeCTBEHHAs PEaKIIUs C HOJIOM).

DOKCIEepUMEHTATIbHBIE METOJIbl M3YyUEHHs BEIIECTB M HX MPEBPAIICHUN:
MpoBeJeHUe, HaOMIOJICHUEe UM ONMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: FOPEHHE
CIIUPTOB, KaUE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHHUE 3TaHOJIA
okcunom Meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJIEUCTBHE TIIMLEPHHA C
ruapokcugom menu(ll)), anbaeruos (OKUCIEHHE aMMUAUYHBIM PaCTBOPOM OKCH /1A
cepedpa(l) u rugpoxcunom wmenu(ll), B3aumopeicTBUE KpaxMana C HOJOM),
MIPOBEAEHUE NPAKTUUECKON pabOThl: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnpie 3anaumn.

Bbruucnenus no ypaBHEHMIO XUMHUYECKOM peakuumu (macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOT'O BEILECTBA WM MPOAYKTa PEAKIMH [0 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJJTHOT'O U3 UCXOIHBIX BEILIECTB WM MPOJYKTOB PEAKIINH).

A3zoTCcoaepKallre OpPraHM4eCKUe COSTMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(oTepHbIe OpTaHu4YecKre coequHeHus. Du3nueckue
U XMMHUYECKHE CBOWCTBA aMUHOKUCJOT (Ha MpUMEpE riuiuHa). buosoruyeckoe
3HAYEHUE aMUHOKUCTOT. [lentup!.

benku kak mpupoaHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuunas,
BTOPUYHAS W TPETHYHAas CTPyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, IEHATypallHsl, KAUeCTBEHHBIE PEAKIINU Ha OEIKH.

DOKCMEepUMEHTATIbHBIE METOJIbl M3YUEHHs BEIIECTB M HX MPEBPAIICHUN:
Ha0JII0/IEHNE U OTNMCaHNE JEMOHCTPAIIMOHHBIX OMBITOB: IHATypalus OETKOB MpU
HarpeBaHUU, [IBETHbIE PEAKIIMH OEJIKOB.

BricokoMoieKyJIAPHbIE COeNHEH U

OCHOBHbBIE MOHATHUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUUH —
MOJIMMEPHU3ALMS U OJTUKOHAEHCAIHSI.

DKCNEPUMEHTATIbHBIE METOJIbl M3YUEHHs BELIECTB M HX MPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3aMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJ1aCTMAcC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3H.



Pearmuzanus MeXnpeIMETHBIX CBA3EH ITPY U3YYEHUU OPTraHNYEeCKOM XUMHUH B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX MOHATUN, TaK U MOHSATUM, SIBISIOMIUXCA CUCTEMHBIMU JJIsI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6ume ecTeCTBEHHO-HAYYHBIE TTOHSATHS: IBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHUS, aHAJM3, CUHTE3, KiIaccu(uKamms, nepuoaAuIHOCTh, HAOIIOEHHE,
M3MEPEHUE, SKCIIEPUMEHT, MOJETUPOBAHUE.

du3uka: Marepusi, DSHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKYIa,
SHEPTETUYECKUN YPOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MYECKHUE BETMUUHBI U €IUHUIIBI UX U3MEPEHHUS.

buonorus: xnerka, opranmsm, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH AaKTUBHBIC BellecTBa (OCNKH, YTrIeBOABI, KUPHI,
(bepMeHTBI).

I'eorpadusi: MuHepalibl, FOPHBIE TOPO/Ib, MOJE3HbIE HCKOMIAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHoNOoTHUsl: MNUIIEBBIE MPOAYKTbI, OCHOBBI PAallMOHAIBLHOTO MUTAHUS,
MOIOIIME CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTepUabl U3
HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPI'TAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHUU

XuMHuYecKuid 3yeMeHT. AtoM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYecKre ypoOBHU, OAYPOBHU. ATOMHbBIE opOuTaim, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeieNieHHsl 3JEKTPOHOB M0 OpOUTAIsiM B aroMax
AJIEMEHTOB NEPBBIX YETHIPEX NEPHUOI0B. DJIEKTPOHHASI KOHPUTypalis aTOMOB.

[lepnoanueckuit 3akoH U Ilepuoanyeckas cucteMa XMMUYECKUX JJIEMEHTOB
. 1. Menpneneesa. CBsA3b NEpHOAMYECKOTO 3aKOHA U [lepnoanyeckoi cucTeMsl
xumu4eckux aneMeHToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTM HU3MEHEHHUS CBONCTB XUMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX WMH TPOCTBHIX U CJIOXKHBIX BEIIECTB MO TPYMIaM M TEPUOJaM.
3HaueHUE MEPUONYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

CtpoeHue BellleCTBA. XUMHUUYECKass CBs3b. BHJBI XUMHUYECKON CBA3U
(KOBaJICHTHAs HENOJISIpPHAS M MOJSIpHAs, MOHHAsA, METaUIMYeckas). MexaHu3Mbl
o0pa3oBaHWs KOBAJCHTHOM XUMHUYECKOW CBsA3W (OOMEHHBIM W JOHOPHO-
aKuenTopHeii). BomoponHas cBA3b. BalleHTHOCTh. DJIEKTPOOTPUIATETHLHOCTD.
Crenenb okucaeHus. IOHbI: KAaTHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJIPHOTO  CTPOEHMS.  3aKOH
MOCTOSIHCTBA COCTaBA BEIIECTBA. T UMbl KPUCTAUTUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIMA KPUCTALINYECKOM PEIIETKH.

[lonsaTne o0 gucnepcHBIX cHcTeMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 707 BEeCTBa B paCTBOPE.

Knaccudukarms HEOPTaHWYECKUX COEIMHCHUM. Homenknarypa
HEOPraHMYECKUX BEUIECTB. [ €HETHYecKass CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIMX K Pa3IUYHBIM KJIaCCaM.

Xumuueckas peakuusi. Krnaccudukanms  XUMHYECKHMX  peakuuid B
HEOPTraHMYECKON M OPraHuveCKOl XUMHUHU. 3aKOH COXPAaHEHHUSI MacChl BEHIECTB,
3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUU PU XUMUUECKUX PEAKIUAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3u4HbIX (akTopoB. OOpaTumbie
peakuuu. Xumudyeckoe paBHOBecue. @DakTopbl, BIMSKOIIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle larense.

DnekTposmTrHaeckas qucconuanusi. CuibHbIe U cliadbie 3nekTposuTsl. Cpena
BOJIHBIX PaCTBOPOB BEUIECTB: KUCJIasi, HEUTpaAJIbHASI, LIEJIOYHAs.

OKUCIUTENBLHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIIEPUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M WX NPEBPAILCHUN:
neMoHcTpanus tadbmuil «Ilepuoguyeckas cuctemMa XumMuieckux snementoB /. .
MeHeneeBa», M3ydeHHEe MOJEled KPHUCTAUIMYECKUX PEIMETOK, HAOIIOJACHUE W
OTIMCaHUE JEMOHCTPAIIMOHHBIX 1 JJA0OPATOPHBIX OTBITOB (Pa3JI0KEHHUE MIEPOKCHU 1A
BOJIOPOJa B MPUCYTCTBUU KATAIM3aTOPA, ONPEAEIECHHUE CPENBI pACTBOPOB BEMIECTB
C TIOMOINIPI0 YHUBEPCAIHHOTO WHAUKATOpPA, PEAKIUM HMOHHOTO OOMeEHa),
MpOBeAEHHUE MPAKTHUECKOH paboThl « BusiHue pa3nnaHbix (akTOpOB HA CKOPOCTH
XUMHUYECKOU pEAKIIUID) .

Pacuérnrlie 3amaun.

Pacuérel 10 ypaBHEHUAM XHMHUYECKHUX peEakiuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJIb30BAHUEM IOHATHS «MaccoBas
J10JIs1 BELIECTBA .

Heopranunveckasi xumusi

Hemerammer.  Ilomoxxenne HemeraiuioB B llepuonmyeckon  cucrteme
xumudeckux snemeHToB J[. M. MennmeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyeckue CBOWCTBA HEMETALIOB. AJUIOTPONHMS HEMETAUIOB (HAa IpuUMepe
KHCJI0pOoJia, cepbl, pocdopau yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIMX HEMETAIOB (TaJOT€HOB, CEPhI, a30Ta,
docdopa, yriepoga U KpEeMHHs)) W HUX  COCIMHEHHM  (OKCHJIOB,
KHUCJIOPOACOIEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUH).

[IpyMeHeHre BaKHENIINX HEMETAIUIOB U UX COCIUHEHUM.



Meraubl. Tlonoxxenue metauioB B Ilepuoandyeckon cUCTEME XMMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000I0UEK
atomMoB MeTayuioB. O6mme ¢uzuveckue cBoiicTBa MeTauioB. CIUaBbl METAUIOB.
DJEKTPOXUMUY €CKUM pSiJT HAMPSIAKEHUI METAIIOB.

XVMHUYECKHUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUM, Kaauil, KaJlbIUH,
MarHui, aTFOMUHUN, [IUHK, XpOM, KEJI€30, MEJIb) U UX COCTUHCHUM.

O6ume crnocoObl MoJydeHHss MeTawioB. [IpuMeHneHne MeTalioB B OBITY U
TEXHUKE.

DKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHUSI BEIIECTB M WX MPEBPAILCHUN:
M3yYEeHHE KOJUICKIIMU «MeTalibl UM CIUIaBbl», 00pa3I0OB HEMETAUIOB, PEIICHHE
AKCTIEpUMEHTAILHBIX 3aj]a4, HAOJIOJCHHE W OINUCAHHUE JEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THIPOKCHIA ATFOMUHHUS C paCTBOPAMHU
KHUCJIOT U IIeJI0YeH, KaueCTBEHHBIC PEAKIIMK Ha KATUOHBI METAJLIOB).

Pacuérneie 3amaun.

Pacuérpel mMacchl BellecTBa WM 00BbEMA ra30B MO U3BECTHOMY KOJMYECTBY
BEILIECTBA, MAacce WM 00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMHM BEIIECTB,
pacu€rbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) TPOAYKTOB PEAKIIUU, €CJIU OJTHO
13 BEUIECTB UMEET IMIPUMECH.

XuMHUS ¥ dKU3Hb

Posib xumMuu B 00ecnieueHUH 3KOJIOTHUECKOM, SHEPTeTUYECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBI. [loHsATHE O HaydyHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpenctaBnenuss 00 OOmMMX HAyYHBIX MPUHIUIAX TPOMBIIIIEHHOTO
MOJTy4YECHUS] BAKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEPUAIOB: BAXXHEMIINE CTPOUTEIbHBIC
MAaT€pUAIbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepamuKa,
MaTepUalIbl JJIsl AJEKTPOHUKH, HaHOMAaTepHUalibl, OPTraHUYECKUE U MUHEPAIbLHbBIC
ynoopeHus.

XuMHsi ¥ 3J0POBbE 4YEIOBEKA: IMpaBWa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBujia 6€30MacHOTO UCIIOJIL30BAHUS MTPETIAPaATOB OBITOBOM XUMUH
B IIOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHble CBS3H.

Peamuzamus  MeXnpenMETHBIX CBA3€M TPU  HM3Y4YEHUM oOOmed u
HEOpraHndeckoi xumuu B 11 kimacce ocylecTBIsieTCsl 4Yepe3 UCMOJIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TMOHATHN, TaK W TOHSITHH, SBJISIOMIUXCS
CHCTEMHBIMU JJ151 OTIEJIbHBIX TPEAMETOB €ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01me ecTecTBEHHO-HAYYHBIE MOHATHS: Hay4dHbIM (PaKT, TMIOTE3a, 3aKOH,
TEOpUsl, aHaIM3, CHUHTE3, KiIaccupuKalus, NEPUOAUIHOCTb, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJAEIUPOBAHNUE, U3MEPEHNUE, SIBJICHUE.



®dusuka: MaTepus, SHEPTUS, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HUOH,
W30TOTI, PaJUOAKTUBHOCTh, MOJICKYJIA, SHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperarHoe COCTOSTHUE BEIIECTBA, (PU3UUECKUE BEIMIMHBI M €IMHHUIBI UX
HU3MEpEHHs], CKOPOCTh.

buomornsa: xnerka, opraHm3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaJIbI, TOPHBIC TTOPOJIBI, ITOJIE3HBIC HCKOIIAeMbIE, TOTUIUBO,
pEeCypCHI.

TexHonorus: XuMu4deckasi IPOMBIIIICHHOCTh, METAJLTYPTHS, TPOU3BOICTBO
CTPOUTEIHHBIX MAaTEPHATIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJCTBO, IHINEBAs
MIPOMBINIICHHOCTh,  (papMarieBTHUECKass IPOMBIIDNICHHOCTh, MTPOU3BOIACTBO
KOCMETHYECKHX TIperapaToB, MPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
AJIEKTPOHHAS IMPOMBITIIICHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMNHU
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIET'O OEPA30OBAHMA

JIMUHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBimmBaeT TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS
00yJaMUMHCS TPOTPaMM CpeaHero oOmero o0pa3oBaHMs (JTMYHOCTHBIM,
METanpeaMeTHbIM U TpeaMeTrHbiM). HayuHo-meronuyeckoil OCHOBOM  uist
pa3padoOTKH MJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS MPOTPaMM CPEIHEro 0OIIEro
00pa30BaHuUs ABISIETCS CUCTEMHO-/1EITEIHLHOCTHBIN ITOIXO/T.

B cooTBeTCTBUM € CHCTEMHO-IEATEILHOCTHBIM IOJAXOJA0M B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHS MNpeaMera « XUMHUS» Ha YPOBHE CPEIHErO
00111er0 00pa30BaHNS BIICIIEHBI CJICTYIONIUE COCTABJISIOIIHE:

OCO3HaHHE OOYYaIOIMMUCS POCCUNUCKON TPaXKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTENBHOCTH U CAaMOOTIPEAEIICHUIO;

HaJIMYMEe MOTHUBAIIMU K 00yUEHUIO;

LIEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMUHOCTH HA OCHOBE
KITFOYEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAAULIMI 0a30BOM HAyKN XUMUMU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYarOUMXCs PYKOBOJCTBOBATHCS B CBOEH
JESATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, NPUCYIIUMH LIETOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SIKOJOTUUECKOU KYIbTYPBI U CHOCOOHOCTH CTaBUTh
LEJIN U CTPOUTH )KU3HEHHBIE [IJIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHUS MpeAMeETa «XUMUS» JOCTUTAIOTCS B
€IMHCTBE Y4yeOHOW M BOCIUTATENILHON JESATEIHbHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIIbTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU IEHHOCTIM U
U HUIealaMl POCCUHCKOr0 TIpaKAaHCKOTO OOIIeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMud U  TpaBWIaMH  TOBEJEHHUS, CHOCOOCTBYIOIIMMU  MpoOIEccaM
CaMOMO3HAHUSI, CaMOpPAa3BUTHS M HPABCTBEHHOTO CTAHOBJIECHHS JUYHOCTHU
00yYaroIIMXCA.

JINYHOCTHBIE pe3yJbTaTbl OCBOECHUS Ipeamera «XUMHS» OTPAKAOT
c(hopMHpPOBAHHOCTH OMbITA IMO3HABATENLHONW M TPAKTHUECKOW AesTENLHOCTU
00ydJarouMxcs Mo peaan3aluu MPUHATHIX B 00ILECTBE IEHHOCTEW, B TOM YHCIIE B
YacTu:

1) rpaKIaHCKOro BOCIIMTAHUS:

0CO3HaHMsI 00Y4arOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPAB U 00A3aHHOCTEM,
YB)XECHMS K 3aKOHY U ITPABOIIOPSIAKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax M NpaBWiIaX MEKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW MACATEIHHOCTH NPHU CO3JaHUU
y4eOHBIX TPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATEIbHBIX 3a/1a4, BBHITIOJHEHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTHI IPYTHX [IPU aHAINU3€E Pa3IMYHbIX BUIOB YU€OHOU ACSITENLHOCTH;

2) IaTPHOTHYECKOT 0 BOCTIMTAHUSA:

[IEHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY W HAYYHOMY HACJICIUIO
OTEYECTBEHHOU XMUM;

YBOKEHHUS K TMPOIECCY TBOPYECTBA B 0O0JACTU TEOPUU U IMPAKTHUECKOTO
NPUMEHEHUS] XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHKCHUS HAYKU €CTh PE3YJIbTaT
JUTMTENTHHBIX ~ HAOIOJICHUH, KPOMOTIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/a YUE€HBIX U IPAKTUKOB;

MHTEpECAa W TIO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIONIEM
aHaiM3e MHPOPMAIIMU O TIEPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTeUeCTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBECHHUS,

CIIOCOOHOCTH OTICHUBATh CUTYAIINH, CBA3aHHBIC C XAMUICCKUMU SIBJICHUSIMU,
Y MIPUHUMATH OCO3HAHHBIC PEIICHHUS, OPUECHTUPYSACH HAa MOPATbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE U MOCTYIKH CBOUX TOBApHIIEH C
MO3UIMA HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHWE TOCJEACTBHMA 3THX
MOCTYTIKOB,;

4) hopMUPOBAHUS KYJBTYPbI 310POBbSI:

MOHMMAaHMsI IIEHHOCTEH 3J0pOoBOr0 W Oe3omacHOro oOpa3a IKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOmoaennsi TpaBuwil 0€30MacHOTO OOpallleHus C BEIIECTBaMU B OBITY,
MOBCETHEBHOW )KU3HU U B TPYJIOBOU IEATEIILHOCTH;

MOHWMAHUSl [EHHOCTH TMPaBWI WHAUBUAYATLHOTO U  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEJECHUS B CUTYAIUSAX, YTPOKAIOIIUX 37J0POBBIO U )KU3HU JIIOIEH;

OCO3HAHUS TOCJEJCTBUN U HEMPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KypEHUs );

5) Tpy10BOTO0 BOCIIUTAHUS:

KOMMYHHUKATUBHON  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BATENhCKOM
AESITeNbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM © APYrHMX BHUAAX
JeSITeNbHOCTH;

YCTAHOBKM HAa AaKTHUBHOE YYacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMAIbHOM HANIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI );



MHTEpeca K MPaKTUYECKOMY U3YUEHHIO IPOodeccHii pa3IMyHOro poia, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUS PEIMETHBIX 3HAHUW 110 XUMUU;

YBAXEHUS K TPYAY, JIOISIM TPYZAA U pE3YyJIbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYaIbHON TPaEKTOPHUH
oOpasoBanus, Oyaymied mpodeccun W peaau3anui COOCTBEHHBIX KU3HEHHBIX
IJTAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CMIOCOOHOCTEN K XUMHUH, HHTEPECOB U
MOTpeOHOCTEN 00ITIECTRA;

6) 3K0J10rM4eCcKOro BOCIIUTAHMSA:

AKOJIOTUYECKH IEIECO0OPA3HOr0 OTHOIIEHUSI K MPUPOJE, KaK UCTOYHUKY
CYIIECTBOBAHUS )KU3HH HA 3EMJIE;

MOHUMAHUS TJI00ATbHOTO XapakTepa SKOJOTHMYECKUX MpoOJieM, BIUSHUSA
AKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE NPUPOAHON U COLIMAIILHOM CPEIBI;

OCO3HaHMSI HEOOXOJWMOCTH HCIMOJb30BaHUS JOCTWKEHUM XUMUU IS
pEeLeHKs] BONPOCOB PAlMOHAIILHOT O IPUPOA0NOJIb30BAHUS;

AKTUBHOTO HENPUATUS JACHUCTBHM, MPHUHOCAIIMX BPEH OKPYKAMOIIECH
MPUPOJHON cpelie, YMEHHUsI MPOTHO3UPOBATh HEOJIArONPUITHBIE IKOJIOTUYECKHE
MIOCJICACTBUS IPEANIPUHUMAEMBIX IEUCTBUN U MTPEAOTBPALLATH UX;

HaJIM4YMS PA3BUTOTO 3KOJOTUYECKOr 0 MBILIUIEHHUS, 3KOJIOTUYE€CKOM KYJIbTYPBI,
OIlbITa NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOU U COLIMAIILHOU
OPaKTUKE, CHOCOOHOCTM M YMEHMSI AaKTUBHO MPOTUBOCTOSATH HJIEOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOT' O IO3HAHMS:

c(hopMHPOBAHHOCTH MHUPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHUMAHUS CHeuuUK XAMHUW KaK HayKd, OCO3HaHUS €€ poJu B
GbopMUPOBAHUHM PALMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IEJIOCTHOTO
MPEACTAaBICHUSI 00 OKpPYXArOIIeM MHUPE Kak O €IWHCTBE MPHUPOJIbl U YeIOBeKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH NTpoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUH JJII COBPEMEHHOU
UMBWIA3ALMK: B €€ T'YMaHUCTUYECKOM HANPABICHHOCTH W BAXXHOW pPOJU B
CO3JaH1H HOBOM 0a3bl MaTEpHATILHOM KyJIbTYpPbl, PEILIEHUH TI00aIbHBIX PO 0J1eM
YCTOWYMBOI'O PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, JHEPTETUYECKOU, TUIIEBOU U
AKOJOTUYECKOM O€30MacHOCTH, B PAa3BUTUU MEAMIMHBI, 0OECIICUEHUU YCIIOBUMN
YCHEIHOTO TpyAda M 3KOJOTHUECKM KOM(POPTHOM >KHU3HU KaXKAOTO 4YJIEHA
00I11eCTBA;

€CTECTBEHHO-HAy4YHOU TIPAMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH MCIOJIb30BATh



[OJIy4aeMbl€ 3HAHMS [l aHAIM3a U 00BSICHEHUS SIBJICHUN OKPYKAIOILEro MUpaA U
MPOUCXOASIIMX B HEM U3MEHEHUH, YMEHUS J1enaTh 000CHOBAHHBIE 3aKTI0UEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB M MMEIOLMXCS JAHHBIX C LENbI0 TMOJy4YeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHus npooieM B pealibHbIX )KM3HEHHbBIX CUTYalIUsX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATENbCKOM 1eATENbHOCTH;

TOTOBHOCTH UM CIOCOOHOCTM K HENpPEPHIBHOMY OOpa3oBaHUIO W
caM000pa30BaHMI0, K AKTMBHOMY IIOJIyY€HHIO HOBBIX 3HAHUM IO XUMHUH B
COOTBETCTBUU C ’KU3ZHEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3auuHbIX chepax mpodhecCUuoHATbHOM
NeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yabTaThl OCBOSHHUS YU4€OHOTO MpenaMeTa « XUMUus» Ha
YPOBHE CpEIHEro 001ero 00pa3oBaHus BKIIOYAIOT:

3HAUUMble T (GOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyJarOUmIUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) 00IEeHAYIHbBIE TTOHATHS, OTPaXKAIOIIHIE
[IEJIOCTHOCTh HAYYHOW KApTHHBI MHpa M CIEIU(HUKYy METOJOB ITO3HAHUS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPTHUS, SBJICHHE,
MpOoIIecC, CUCTEMa, HaAydHBIN (haKT, MMPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPUs, UCCIIeI0BAaHUE, HAOJIOICHNE, M3MEPECHHE, IKCTICPUMEHT U JPYTHC);

YHUBEpCAIbHBIC ydeOHbIC ACHCTBHs (IT03HABATElIbHBIC, KOMMYHUKATUBHBIE,
PEryJISITUBHBIC), obecrnieunBaroIme dbopmupoBanue (bYHKIIMOHATILHO T
IPaMOTHOCTH U COIMATbHON KOMIIETEHIIUYA 00YyYatoIInXCs;

CIOCOOHOCTH 00yJaroImxCs WCTIOJIb30BaTh OCBOCHHBIEC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUSA B [I0O3HABATEIIbHOU U COLMAIIbHO M IMPAKTUKE.

MeranpenMeTHbie pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATEIIbHBIMA, KOMMYHUKATUBHBIMH U  PETYJISATHBHBIMH
JIEUCTBUSIMU.

OBiajeHue  YHHBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJbHBIMH
NEeUCTBUAMU:

1) 6a3oBbIe JIOTHUECKHE A€ UCTBUSA:

CaMOCTOSITETbHO  (OPMYJIMPOBaTh UM aKTyaIU3UpOBaTh  IpoOseEMy,
BCECTOPOHHE €€ paccMaTpUBATh;

ONpEeAeNATh LETU JESITEIbHOCTH, 3ajlaBasi NapameTpbl U KPUTEPHUH HX
TOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATCILHOCTH C TTOCTABICHHBIMH LIEISIMU;

WCTIOJIb30BaTh NPU OCBOCHHWM 3HAHWU MPUEMBI JJOTHUECKOTO MBINIICHUS —
BBIJICTIAITh XapaKTepPHbIC NMPU3HAKK MOHATHA W YCTaHABJIMBATh WX B3aMMOCBS3b,



MCII0JIb30BaTh COOTBETCTBYIOIIME MOHSATHS 1JIs1 00BSCHEHUS OTIENbHBIX (AKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHMS W KpPUTEpHHM JJIA KiIacCU(UKAIMKM BEIISCTB H
XUMHUYECKHUX PEAKIUN;

YCTAaHABJIMBATh IPUYUHHO-CIICACTBEHHBIE CBS3HM MEXKIY HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTUUECKHE PACCYXIEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, IIO
AHAJIOTUM), BBIBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYUS B PacCMaTpHBAEMBIX
SABJICHUAX, (DOPMYIMPOBATH BEIBOIbI M 3aKIIOUCHNUS;

MIPUMEHSATh B IPOLECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPa30BHIBATH MO/IEIbHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »3JIEMEHTa, XHUMHUYeckas QopMmyna, ypaBHEHHE XHMHUYECKOU
peakuuMu — TpU pElIeHUH Y4eOHbIX IMO3HABATENbHBIX W MPaKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIE MOJAEIIbHBIC MPEICTABICHUS I BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaEMbIX BELIECTB U XUMHUYECKUX PEAKIUH.

2) 0a30Bble HCCJIeI0BaATEILCKIE 1€eHCTBUS:

BJIJIETh OCHOBAaMH METOJ0B HAYYHOT'O MO3HAHMS BELIECTB U XUMHYECKHUX
peaKuui;

(opMynaMpOBaTh L€ U 33]]a41 UCCIIEI0BaHUs, UCIIOIb30BATh [TOCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
NO3HAHMSI ¥ OCHOBBI JIJIs1 (POPMUPOBAHMS TUMOTE3HI 110 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYKJICHUM;

BJIAZICTh HABBIKAMM CaMOCTOATEIILHOTO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOIIOAATh 32 XOJI0M
MPOIECCa, CAMOCTOSITEIbHO TPOTHO3WPOBATh €ro pe3yabTar, (popMymmpoBaTh
0000111eHNS ¥ BBIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIICI0BAHUS,
COCTABJIITH 000CHOBAHHBIN OTYET O TIPOIEITAaHHOU PadOTe;

npuoOperaTh OMNBIT YYEHUYECKOW UCCIENOBATENCKOM U MPOEKTHOM
TSI TEIbHOCTH, TPOSIBISATH CIMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MIOWCKY METOJOB PEIICHHA IMPAaKTUYECKUX 3a/7a4, MNPUMEHEHHUIO Pa3IMYHbIX
METOJ OB IMO3HAHUS.

3) padoTa c unopmanueii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOpManuu (HAydHO-
MOMyJIsIpHAsl JIMTEpaTypa XMMUYECKOTO COJIepKaHUs, CHpPaBOUYHbIE MOCOOUS,
pecypcol MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO pa3IMYHbIX BUAOB U QOopM
IIPEACTABIICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTH u
HEIIPOTUBOPEUYHUBOCTB;



(opMynupoBaTh 3anpOChl U MPUMEHITh PA3IUYHbIE METOJIbI MPU MOUCKE U
oTtOope wuHpOpMaIMK, HEOOXOAUMOW JUIA BBIMIOJHEHUS Y4YEeOHBIX 3amad
OIPENEIIEHHOTO THUIIA;

npuoOpeTaTs OMBIT HKCIMOJIb30BaHUS HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMAIbHYIO (GOpMY  NpeaCTaBICHUS
uHpopMaIuu (CxeMbl, Tpaduku, JuarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAy4YHBIA SI3BIK B KauyecTBE CpEACTBa Mpu padoTe ¢
XUMHUYECKON HHPOpMalMen: TMPUMEHSITh MEXIpeAMETHbIE ((pU3nueckue Hu
MaTeMaTU4YeCKKEe) 3HAKU U CUMBOJIbI, JOpMyIibl, aO0OpeBHATYpPbI, HOMEHKIATYPY;

UCIIOJb30BaTh M MPEoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HarJIsi THOCTH.

OBiajeHue yHUBepPCAJbHBIMA KOMMYHUKATHBHBIMY 1€ HC TBUSIMH :

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMBI B X0JI€ AUAJIOTa U/ WU
JUCKYCCUM, BBbICKa3blBaTh HJieH, (GOPMYIUPOBaTb CBOU  MPEIJIOKEHUS
OTHOCUTEJIHHO BBITIOJIHEHUS IPEIJI0KEHHOM 3a/1a4u;

BBICTYINIAaTh C MpE3EHTAlUUEll pe3yJbTaTOB MO3HABATEIbHON JEATEIbHOCTH,
MOJIy4E€HHBIX CAMOCTOSTENBHO UIIM COBMECTHO CO CBEPCTHUKAMU ITPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCHEPUMEHTA, MPAKTUUECKOW pabOThI 1O UCCIENOBAHUIO CBOMCTB
M3y4aeMBbIX BEILIECTB, pealn3aluu y4eOHOTro npoeKkTa u GopMyarpoBaTh BEIBOIbI
O pe3yibTaraM MPOBEAEHHBIX MCCIENOBAHUN IMYTEM COTJIACOBAHUS MO3UIMI B
X0J1e 00CYXICHUSA 1 0OMEHAa MHCHUSIMHU.

OgiaieHHe YHUBEPCAJIbLHBIMY PeTryJIATUBHBIMHU A€CTBUSIMH

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYILIECTBISITh CBOIO TO3HABATEIbHYIO
NesTeIbHOCTh, Ompenensds e€ LelMd U 3aJauyd, KOHTPOJMpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMPEAJIaracMblii  alrOPUTM JEUCTBUN TIpH
BBITIOJTHEHUM YYEOHBIX M HCCIIEAOBaTEIbCKUX 3ajad, BBIOMpaTh HamOosee
3¢ deKkTuBHBIN cMOco0 WX pelieHus ¢ y4€TOM TMOJy4eHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH IeITETbHOCTH HA OCHOBE CaMoaHallu3a
Y CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckass XuMUS»
OTPaXkaroT:

C(OpMUPOBAHHOCTh MPEJICTABICHUM O XMMHYECKOM COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTUHbBl MHUpPA, POJHM XUMHUHA B T[O3HAHUM SIBJIICHUU



npupoasl, B (OPMHUPOBAHWU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €&
(YHKIMOHATHHOM TPaMOTHOCTH, HEOOXOJUMOM /1JIs pEIleHUs MPAKTUYECKUX 3a1a4
U 9KOJIOTHYECKHU 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOIHOM
cpexne;

BJIQJICHAE  CUCTEMON  XMMHYECKMX 3HaHMH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralOMe IMOHATUSA (XMMUYECKMA JJIEMEHT, aroM, JJEKTPOHHAas
000J109Ka aTOMa, MOJIEKYJa, BAIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTD, XUMUYECKast
CBSI3b, CTpYKTypHas dopmyna (pa3BEpHyTas U COKpaIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBII OOBEM, YrIepoJHbIH CKener, (QyHKIUMOHAIbHAs TpyMia,
paauKail, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUM PSiJI, TOMOJIOTH, YTIEBOA0POIbI,
KHCJIOPOJ M a30TCOJIEpKAIME COECIUHEHHUS, MOHOMED, IMOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS] ); TECOPUH U 3aKOHBI (TEOPHUS CTPOEHUS
oprannyeckux Bemects A. M. BytiiepoBa, 3aKk0OH COXpaHEHUS MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMUYECKUN S3BIK XUMHUU; MUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalle B OCHOBE MOHUMAHUS MPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKUX
ABJICHUH, (PAKTOJIOTUUECKUE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY U
MIPaKTUYECKOM ACSTENbHOCTH YEIIOBEKA;

C(hopMHUPOBAHHOCTh YMEHUIl BBISABIATH XAPAKTEPHbIE MPHU3HAKUA MOHSITHM,
YCTaHABIMBAaTh UX B3aUMOCBSI3b, HCII0JIb30BATH COOTBETCTBYIOLIME MOHITHS MPU
ONMCAHUM COCTaBA, CTPOEHUS U MIPEBPAILICHUI OPraHUYEeCKUX COEIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUU HCIOJb30BATH XUMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHHsSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpPAIIEHHOMN)
GopMysl  OpraHMYeCKMX BELIECTB UM ypPaBHEHHH XUMHUYECKHX PEaKIHH,
M3TOTaBIMBaTh MOJENN MOJIEKYJ OPraHUYECKHUX BELIECTB I WIUTIOCTPALUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI O CTPOCHNS,

c(hopMHpPOBAHHOCTh YMEHUW YCTAaHABJIMBATH MPUHAMISKHOCTh HU3YUCHHBIX
OPraHMYECKHX BEHIECTB MO HX COCTaBY M CTPOEHUIO K OINPEAEIEHHOMY
KJlaccy/rpynmne CcoeAuHEeHUd (yriaeBOJOPOJIbI, KHCJIOPOJ U a30TCOAEp Kallye
COCAUHEHUSI, BBICOKOMOJIEKYJISIPHbIE COCAWHEHMsI), JaBaTh MM Ha3BaHUS IIO
cuctemarnueckoit HomeHnkinarype (IUPAC), a Takxe nmpuUBOIUTH TPUBHAJIbHBIC
Ha3BaHMs OTAENbHBIX OPraHMYECKUX BEIIeCTB (ITWUJICH, NPOMWIEH, AlETHUJICH,
ATWIEHTJIMKOb, TIMUEPUH, (eHos, GopManbaeru], aleTalbIeru, MypaBbUHas
KHCJIOTa, YKCYCHAs KUCJIOTA, OJIEMHOBASA KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TJIFOK034,
dpyKTO3a, Kpaxma, HEeJUI0I03a, TJIUIUH);

c(hopMHpPOBAHHOCTb YMEHHUSI ONpPEAENSATh BUABl XUMHUYECKOH CBS3U B
OPTaHUYECKUX COEAMHEHUSX (OIUHAPHBIE U KPATHBIE);



COpMUPOBAHHOCTh YMEHHUS TPUMEHATH TOJIOKEHUS TEOPUU CTPOCHUS
opraandeckux BemecTB A. M. byTiepoBa 1151 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

chopMHpPOBAaHHOCTh yMEHHMI  XapakTepU30BaTb COCTaB, CTPOECHHE,
du3nuecKkue M XMMHYECKHE CBOWCTBA THUIUYHBIX MPEICTABUTEICH Pa3IMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWJICH, AallCTHUJICH,
Oyramuen-1,3, merunOyraauen-1,3, OeH30J, METaHOJI, ATAHOJI, STHUJICHTJIMKOJIb,
TJIMIEpUH, (HEHOJI, aleTaubJerua, MypaBbUHas M YKCYCHas KHUCIIOTHI, TJIIOKO3a,
Kpaxmal, I1eJUTI0JI03a, aMUHOYKCYCHAs! KUCJIOTa), MILTIOCTPUPOBATh TEHETUUYECKY IO
CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hopMHUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BaTh UICTOUHUKH YTIIEBOJOPOJIHOTO
Cbipbsi (HepTh, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI WX TEpepabOTKU U
MpPaKTU4YECKOE NPUMEHEHUE IPOTYKTOB MEPEPAOOTKY;

c(hopMUPOBAHHOCT, YMEHUU TIPOBOJIUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEILLECTBA WM MPOJIYKTa
peakiMy 10 H3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIIUN);

c(opMUPOBAHHOCTh YMEHHWI BJAJIETh CUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJaX HAyYHOTr0 MO3HAaHMS, UCIOJb3YEMbIX B XUMUU MPU U3YUEHUU BEUIECTB U
XUMHYECKUX sIBJICHUH (HaOJI0IeHne, n3MepeHHe, SKCTICPUMEHT, MOICTIMPOBAHNUE ),
WCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHUS [l TPUHITHS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHUEM;

c(hopMHUPOBAaHHOCTH YMEHHIA COOIIOAATH MPaBUIa MOJIb30BAHUS XUMUIEC KO I
MOCYA0M W J1abopaToOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpPaBHJA OOpaIIeHUS C
BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSMH TI0 BBITIOJIHEHUIO JJAOOPATOPHBIX
XUMHUYECKHUX OTIBITOB;

chopMUPOBAHHOCTh, YMEHUHW IUIAHUPOBATh W BBITIOJHATh XUMHUYECKUN
AKCTIEpUMEHT (TIPEBPAIICHHS] OPTAaHUY€CKUX BEIIECTB NP HarpeBaHUU, TIOJTyICHHUE
STWJIEHA U M3YYEHHE €ro CBOICTB, KAuE€CTBEHHbIC PEAKIUU OPraHHUYECKUX
BEIIECTB, JCHATypalus OENKOB NMpPU HArpeBaHWUHU, LIBETHBIE PEaKUMU OEIKOB) B
COOTBETCTBUM C TMpPaBWIAMU TEXHUKM OE€30MacHOCTH NpH OOpalleHUUu C
BelIECTBAaMM M J1a0OpaTOpHBIM OOOpYAOBaHUEM, NPEICTABISATh PE3YJIbLTATHI
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3aluCu YPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOopMyIMPOBAThH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

chopMUPOBAHHOCTh YMEHUN KPUTHUUECKUA aHAIM3UPOBATH XUMUYECKYIO
uH(popMaIio, MOJy4yaeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOU
uH(popMmanuu, IHTepHET U Apyrux);



C(OpMUPOBAHHOCT, ~ YMEHUW  COOJIOJATh  MpaBUiIa  DKOJOTUYECKHU
[EIeCO00Pa3HOTO TOBENEHUS B OBITY M TPYAOBOM NEATEIHPHOCTH B IETSX
COXpaHEHUS] CBOETO 3/I0POBBSI W OKPYKAIOUIEH MPUPOTHON CpPEbl, 0CO3HABAThH
OTIACHOCTh BO3JICHCTBUS HA XKUBBIE OPTAHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMas cMmbicha nokaszarens [1/IK, mosicHaTe Ha mpumepax cmocoObl
YMEHBIIIEHUS! W TPENOTBPAIICHUS WX BPEIHOTO BO3JACUCTBUS HA OPraHU3M
YeJI0BEKa;

TUIsT OOyJaronmXxcsl ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37J0POBbBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XHMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX W CJA0OBHASIMX OOYYaroIMXCs: YMEHHE HCIO0Jb30BaTh
penbedHO-TOUeuHYI0 cucTeMy o0o3Hadenuit JI. bpaiig njs 3anucu XuMudecKux

bopMmyiL

11 KUIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmass M HeopraHuyeckas
XUMUSD OTPAKAKOT:

c(OpMUPOBAHHOCTh NPEACTABIECHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTUHBl MHpPA, POJHM XUMHUH B T[O3HAHUMU SIBJIICHUN
Opuponabl, B (OPMHUPOBAHMM MBIIUICHUS ¥  KYJIbTypbl JIMYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM IS PEIICHUS IPAKTHIECKUX 33129
¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M IPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOW  XMMHYECKHX 3HAaHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIArAIONME MOHITHS (XUMUYECKHHM 3JIEMEHT, aroM, M30TOM, S-, p-, d-
AJIIEKTPOHHBIE OPOUTAM aTOMOB, HWOH, MOJEKYJla, MOJb, MOJSIPHBIM OOBEM,
BAJICHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJICHTHAsI, HOHHAS, METALIMYECKAst, BOJOPOIHAS ), KpUCTAUTAYECKAs PEIIETKa,
TUNBl  XUMUYECKHX PEAKIUN, pacTBOpP, AJEKTPOJIUTHI, HEIIEKTPOJMTHI,
ANEKTPOJIMTUYECKAST JTUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON pEeaKIUi, XUMHUYECKOE PAaBHOBECHE); TCOPHH U 3aKOHBI (TEOPUs
3JIEKTPOJIMTUYECKON aucconuannu, nepuoanyecku 3akod [[. M. Menneneesa,
3aKOH COXPAHEHUs1 MacChl BEMIECTB, 3aKOH COXPAHEHUsSI U MPEBPAIICHUS SHEPTUH
MPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH,
MHPOBO33PCHUECKUE 3HAHUSA, JISKAIUE B OCHOBE MOHUMAaHUSA MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (DAaKTOJOTUYECKHE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIyYUeHUH U 0€30TTaCHOM UCTIOJIb30BAHUH BAXKHEUIIINX HEOPTAHUUEC KU X
BEIIECTB B OBITY U MPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;



C(OpMUPOBAHHOCTh YMEHUH BBISBISITh XapaKTEpHbIC NMPU3HAKW MOHSITHUH,
yCTaHaBJIMBaTh UX B3aMMOCBSI3b, UCMHOJIb30BaTh COOTBETCTBYIOIIME OHSATUS MPU
OTNMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHHI;

c(hopMHUPOBAHHOCTh YMEHUW HMCTIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJISI
coctaBlieHuss (QOpMynT BEHIECTB M ypaBHEHWH XUMUYECKHX  PEaKIIUH,
cucteMarnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbI ra3, YIJIEKUCJbIA Ta3, aMMHakK, ram€Has
W3BECTh, HETaIl€Hass U3BECTh, MUTHEBAS COJIA, TUPUT U APYTHE);

c(hopMHUPOBAHHOCTH YMEHUI OTIPEIESITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUAX PA3JIUYHOTO COCTAaBa, BUJI XUMHYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAsA, METAJUTMYECKasi, BOJIOPOJIHAsI) B COCTUHEHUSX, TUII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BelIecTBa (aTOMHasl, MOJIEKYJISpHas,
MOHHAs!, METAUTMYECKas ), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTraH MY €CKUX
COCAMHECHMH;

c(hopMHpPOBAHHOCTH yYMEHUI YCTaHABJIUBAaTh IIPUHAJIEKHOCTh
HEOPTaHWYECKHX BEUIECTB MO HMX COCTaBy K ONpenelIEHHOMY Kiaccy/Tpynime
COEAMHEHHUN (ITPOCTHIE BELIECTBA — METAUIbl U HEMETAIUIbl, OKCHUJIbI, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHBIE THIAPOKCUABL, COJIN);

c(hopMHPOBAHHOCTh YMEHHM paCKPbIBATh CMbICII IEPUOIUYECKOTO 3aK0oHA J{.
W. MenpeneeBa 1 JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, 00 BACHUTEIbHYIO
¥ TIPOTHOCTUYECKYIO (PYHKIIUM;

c(hopMHPOBAHHOCTh YMEHMI XapaKTEepHU30BaTh DJIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX »djieMeHTOB 1-4 mnepuonoB Ileproandyeckoid CHCTEMBI
xumudeckux anmemeHToB JI. . MennaeneeBa, MCIOb3ys MOHATHUSA «S-, p-, d-
ANIEKTPOHHbBIE opouTamm, «3HEPreTuYecKue YPOBHI», OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX JIEMEHTOB U MX COECIMHEHH
1o nepuojiaM u rpynnam [lepruoanyeckon cucteMbl XuMU4ECKUX d5ieMeHToB /1. 1.
Menpeneena;

c(hopMHpPOBAaHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKHWX BELIECTB PA3JIMYHBIX KIJACCOB,
MOJATBEPKAATh CYIIECTBOBAHWE T'€HETUYECKON CBA3M MEXKIY HEOPTraHWYECKUMH
BELIECTBAMH C IMOMOILBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(hopMHUPOBAHHOCTb YMEHHS KIacCU(UUIUPOBATH XMUMUYECKHE PEAKIUU T10
Pa3JIMYHBIM TpU3HAKaM (YHMCIIy U COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
¢ dexTy peakiuu, U3MEHEHUIO CTENEeHEH OKUCIIEHHs 3JEMEHTOB, 00paTUMOCTH
peaKkiuy, y4acTHIO KaTaln3aropa);

c(hopMHUPOBAHHOCTh YMEHHUI COCTABIJISITh YPABHEHUS PEAKLUN pPa3TUYHBIX
TUTIOB, TIOJIHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIU HOHHOTO OOMEHA, Y4 UThI Bas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA,



C(pOopMHPOBAHHOCTh YMEHMM MPOBOJIUTH PEAKUUHU, IOATBEPKIAIOLIIE
KaYECTBEHHBII COCTAB Pa3JIMYHBIX HEOPTraHWYECKHUX BEILIECTB, PACIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BELIECTB;

C(hOPMUPOBAHHOCTh, YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIHUTEIbHO-
BOCCTaHOBUTEIbHBIX PEAKIMI OCPEICTBOM COCTABIICHUS AIEKTPOHHOT 0 OanaHca
ATUX PEAKLINN;

c(hopMHUPOBAHHOCTH YMEHHI OO BSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKO M
peaKIMu OT Pa3IUUYHBIX PAKTOPOB; XapaKTepP CMEILEHHSI XUMHUUECKOTO paBHOBECUS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (npunimi Jle [latense);

c(hopMHUPOBAHHOCTh YMEHHI XapakTepU30BaTh XUMHUYECKHUE TMPOLECCHI,
JeKale B OCHOBE MPOMBIIUIEHHOTO MOJY4YEHHsI CEpHOM KHUCIIOThI, aMMHaKa, a
TaKKe CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAay4yHBIX MPUHIUIAX U
AKOJIOTUYECKHUX NPOoOeMax XMMUUECKOTO MPOU3BO/ICTBRA;

c(hopMHUPOBAHHOCTh YMEHUU MPOBOJAMUTH BBIYUCIICHHUS C HMCIOJb30BaHUEM
MOHSITUSL «MAcCOBasl JI0JISl BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN T'a30B
IIPU XUMUYECKUX PEAKIUAX, MacChl BEUIECTBA WK 00bEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAaCCE WM 00BEMY OJHOTO U3 YYAaCTBYIOUIMX B PEAKIMH
BEIIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHs MaccChl
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTH YMEHMI COOIIOAATH ITPaBUIa OJIb30BAHNS XUMUUECKO I
NoCyJI0M U J1abopaTopHBIM 00OpPYHOBAHMEM, a TaKXKe MpaBWia OOpalleHHus C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH MO BBIMOJIHEHUIO JTaOOPATOPHBIX
XUMHYECKHUX OTBITOB;

Cc(hOpPMUPOBAHHOCTh YMEHHUM IUJIAHUPOBATh U BBHIMOJHATH XUMUYECKUH
DKCIEPUMEHT (pa3yIoKEeHUe MEPOKCUAa BOAOPOAa B MPUCYTCTBUU KaTaau3aTopa,
OTpeNieJIeHHe CpeAbl PacTBOPOB BEHIECTB C TMOMOIIBIO YHHUBEPCAILHOTO
WHAUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOU pEakiny,
peaKiMu MOHHOTO OOMEHa, KauyeCTBEHHBbIE peakiMu Ha cyhbdar-, kapOooHaT- u
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 M0
temam «Mertamnbsly u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH
0e30MacHOCTH ITPU OOPAIIEHUH C BEIIECTBAMHU U JA00OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YyJAbTaThl XUMHUYECKOIO0 JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUil U (HOPMyIMpOBaTh BHIBOJbI Ha OCHOBE
ATUX PE3YJILTATOB;

C(hopMHUPOBAHHOCTh YMEHUIl KPUTHUECKH aHAJIM3UPOBATH XHUMUYECKYIO
uH(pOpPMaAUIO, MOJIY4YaeMyK) U3 pa3HbIX HCTOYHUKOB (CpPEICTBA MacCOBOM
KOMMYHUKaluu, IHTEpHET U Apyrux);



C(OpMUPOBAHHOCT, ~ YMEHUW  COOJIOJATh  MpaBUiIa  DKOJOTUYECKHU
[IEIeCO00Pa3HOTO TOBENEHUS B OBITY M TPYAOBOM MEATEIHHOCTH B IEJSIX
COXpaHEHUS] CBOETO 3/I0POBBSI W OKPYKAIOUIEH MPUPOTHON CpPEbl, 0CO3HABAThH
OTIACHOCTH BO3JICHCTBHYSI HAa )KMUBBIE OPTAHU3MBI OTIPEAEIEHHBIX BEIIECTB, TOHUMas
cmbicn mokazarens [IJIK, mosicHaT, Ha mpumepax crmocoObl YMEHBIICHHUS U
MPEIOTBPAILCHHSI KX BPEAHOTO BO3/ICHCTBHS HA OPTAaHU3M YEIIOBEKA;

JUIsT OOyJaronmXxcsl ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37J0POBbBS: YMEHHE
MIPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XHMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX W CJA0OBHASIMX OOYYarONMXCs: YMEHHE HCIO0Jb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3Hadenuit JI. bpaing njs 3anucu XuMudecKux

bopMmyiL



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HanMeHoBaHue pa3iesioB U TeM (mud posBbIe)
Ne n/mt Konrpoabubie | IIpakruyeckue
NMporpaMmbI Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI pecypent
Paznean 1. TeopeTnueckune 0CHOBBI OPraHu4yeCKOM XUMHUH
[Ipeamer opranmueckoi xuMuu. Teopust
1.1 CTPOCHUS OPraHUUYECKUX COETMHEHUH A. 3
M. byrneposa
Hroro no pazneny 3
Paznea 2. YrieBogopoabl
2.1 [IpenenbHbIE YIIIEBOIOPOIBI — ATKaHbI 2
) HenpenenbHblie yriieBoJOPO/IbI: alKEHBI, 6 !
aJIKaJM€Hbl, AJKUHBI
2.3 ApomaTHyecKue yrieBOo10POIbI 2
24 [IpupoHbIe HCTOYHUKH YITIEBOAOPOIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13

Paznen 3. Kuciopoacoaep:kanme opraHnyeckue coeIHHe HUsI

3.1 Cnuptsl. DeHon 3
Anpnerunpl. KapOOHOBBIE KHCIIOTHI.

3.2 7 1
CnoxHbIe d(UpbI

33 YrneBonsl 3 2




Hroro no pazgeny 13
Paznen 4. A3oTcoaepxanme opraHuvdecKue coeJauHe HUs

4.1 AMHHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nea 5. BbicokomoJie Ky IsipHbIe COeINHE HUS

5.1 IImactmaccel. Kayayku. Bosnokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeEM uug poBbie
Ne n/mt P Kontpoabnsie | IlpakTnyeckue (acppp )
NMPorpaMmbl Bcero o0pa3oBareJibHbIE
padoThbI padoThI
pecypcebl
Paznen 1. TeopeTnyeckue 0CHOBbBI XUMHH
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMUUYECKUX 3
anemenToB /1. 1. MeneneeBa
12 Ctpoenue BemecTBa. MHOToOOpasue 4
' BEIICCTB
1.3 XUMUYECKUE PeaKInuu 6 1 1
Hroro no pazgeny 13
Paznen 2. Heoprannueckasi xumust
2.1 Merasnbl 1
2.2 Hewmerannst 1 1
73 CBs3p HEOPraHUYECKUX U OPTaHUYECKUX )
' BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumusi M :Ku3Hb
3.1 XuMUs U )KU3Hb 4
Hroro no pazneny 4
OBIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 3







IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Koau4yecrBo yacos Hara
Ne Jara
Tema ypoxa Konrponbubie | IlpakTnueckue | H3y4eHHUs
n/n Bcero U3y4YeHHUs 110
padoTbI padoThbI 1o 1miany
daxry
IIpenMeTr opraHndeckor XuMmuu, €é
1 P P ’ 1 01.09.26
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopust cTpoeHMs OpraHUYECKUX
2 coequHenuit A. M. bytnepoBa, eé 1 08.09.26
OCHOBHBI€ ITOJIOKEH U
[IpencraBnenue o Kiaccupukanu
OpPraHUYECKUX BEILECTB.
3 Homenkmarypa (cuctemaTuyeckas) u 1 15.09.26
TpUBUAJIbHbIE HA3BAHUS OPraHUYECKUX
BEILECTB
AJIKaHBI: COCTaB U CTPOECHUE
4 1 CIP ’ 1 22.09.26
TOMOJIOTHYECKUN PsIIT
MertaH u 3TaH — npocTennme
5 1 29.09.26
NpEICTaBUTEIH AKaHOB
6 AJKEHBI: COCTaB U CTPOCHUE, CBOKWCTBA 1 06.10.26
DTHUJIEH U TPONUJIEH — MPOCTEHIIE
7 P P 1 13.10.26
NPEICTaBUTEIH AIKEHOB
[Ipaktuueckas pabora Ne 1.
8 «lomydenue >TUIIEHA U U3YYEHUE €TO 1 1 20.10.26
CBOWCTB»
9 Ankanuensl. byraguen-1,3 u | 10.11.96
meTuinOyraauen-1,3. Tonyuenue o




CUHTCTHYCCKOI'O KaydyyKa U PC3UHBI

10

AJIKUHBI: COCTaB U 0OCOOCHHOCTH
CTPOEHM S, TOMOJIOTUYECKU I PSLI.
AneTuieH — npocTernmii
pEICTaBUTENb AIKUHOB

17.11.26

11

Beruncnenns no ypaBHEHUIO
XAMHUYECKON PEaKIun

24.11.26

12

ApeHbI: 0EH30J1 1 TOJYOJI.
TOKCHYHOCTB apeHOB

01.12.26

13

I'enernueckast CBSA3b YIIIEBOJOPOJIOB,
MPUHAJUIeKAIMX K PA3TUUYHBIM
K1accam

08.12.26

14

[TpupoaHbIe UCTOUYHUKU
YIJIEBOAOPOJOB: MPUPOAHBIN a3 U
NOMYTHbIE He(TAHBIE Ta3bl, HEPTH U
MPOJYKTHI €€ rmepepadoTKu

15.12.26

15

[TpupoaHbIe UCTOUYHUKU
YIJIEBOAOPOJOB: MPUPOAHBIN a3 U
NOMYTHbIE He(TAHBIE Ta3bl, HEPTH U
MPOIYKTHI €€ rmepepadoTKu

22.12.26

16

KonTpomasHas padoTa mo pasaeny
«YTIeBo0poaAbD)

29.12.26

17

HpCI[eJ'II)HI)IC OOAHOATOMHBEIC CITUPThI:
MCTAHOJI U 3TAHOJI. BOI(OpOI[HaSI CBA3b

12.01.27

18

MHOroaToMHbIE CIIUPTHI:
STUJICHIVIMKOJIb U ININLIEPUH

19.01.27

19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
(u3nyeckue U XMMHUYECKHE CBOICTBa,

26.01.27




IMPUMCHCHHC

20

Anpaerufpl: Gopmanbaerua u
arneTapIeTHI. AIIETOH

02.02.27

21

OZIHOOCHOBHBIE IPENIEIBHBIE
Kap6OHOBI>I€ KUCJIOTBI: MypaBbHHAsA U
YKCYCHast

09.02.27

22

[Tpakrnueckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

16.02.27

23

CreapuHoBas U OJIEMHOBAs KUCIOTHI,
KaK MPeICTaBUTETH BBICIIMX
KapOOHOBBIX KUCJIOT

02.03.27

24

MpbLTa Kak COJIM BBICIIMX KapOOHOBBIX
KHMCJIOT, MX MOIOIIEE JICHCTBHE

09.03.27

25

CnoxHble 3QUpPHI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIOT. ['maponus
CIIOKHBIX A(UPOB

16.03.27

26

Xupsl: runponus, npuMeHeHue,
Ouosoruyeckasl pojb KUPOB

23.03.27

27

VYrneBoasl: cocTaB, KaccupuKaIms.
Baxunelinme npeacTaBUTENN: TIIHOKO3a,

dpykro3a, caxaposza

06.04.27

28

Kpaxmai u nemnronosa Kak
IIPUPOJIHBIE MTOJINMEPBI

13.04.27

29

KonTpomapsHas padoTa mo pasaery
«Kucnopoaconepxarme
OpraHUYeCKUe COSTUHEHUSDY/
Bcepoccuiickas nmpoBepounas pabota

20.04.27




30

OO0mias xapakTepUCTHKA
A30TCO/ICPKAIIMX OPTAaHHYECKUX
coeauHenuii / Beepoccuiickas
npoBepoyYHas paboTa

27.04.27

31

AMWHBI: METUJIAMHH U aHUJIMH

04.05.27

32

AMMHOKHUCIIOTBI Kak aM(poTepHbIe
OpraHUYEeCKUE COeIMHEHUS, UX

ouosiornyeckoe 3Hauenue. [lentuael.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCTUHECHUS

11.05.27

33

OcCHOBHBIE TOHSITHS XUMHUH
BBICOKOMOJICKYJISIPHBIX COGZ[I/IHGHI/Iﬁ

18.05.27

34

OCHOBHEIE MCTOAbI CHHTEC3a

BBICOKOMOJICKYJISIPDHBIX COCIMHEHUM.

[InacTmaccel, Kaydykd, BOJIOKHA

25.05.27

OBILEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

Bcero

KounTtpoJbhbie
padoThbI

IIpakTH4yeckue
padoTbI

JlaTa
U3y4deHust

DJIeKTPOHHBIE
M@ poBbIE
o0pa3oBaTeJibHbIE

pecypchbl

XUMHUYECKUM 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIus aToMOB

03.09.26

Ilepunonnueckuii 3akoH u lleproanueckas
cucreMa XuMuieckux anemenToB /1. U.
MenpeneeBa, UX CBsI3b C COBPEMEHHOMN
TEOPUEN CTPOCHUS aTOMOB

10.09.26

3aKOHOMEpPHOCTH W3MEHEHUS CBOMUCTB
XUMHYECKHX DJIEMEHTOB U MX COSINHEHUH O
TpyIIam H nepuojaM. 3HauyeHne
MEPUOUYECKOTO 3aKOHA U CUCTEMBI
xuMHudeckux drmemenToB .M. MennaeneeBa B
Pa3BUTHUH HAYKU

17.09.26

Ctpoenue BelecTBa. XUMUYECKas CBSI3b, €€
BHUbI;, MCXaHHU3MbI 06pa3013aH1/151
KOBAJICHTHOM CBsI3M. BostopoHas cBs3b

24.09.26

BaneHTHOCTB. DN€KTPOOTPUIIATENBHOCTD.
CreneHb okucieHns. BemecTa
MOJIeKy.]'DIpHOFO nu HCMOHeKyJISIpHOFO
CTPOCHHS

01.10.26

[lonsiTue 0 IUCIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJITTOUIHBIE PACTBOPHI.
MaccoBas 10715 BELIECTBA B pacTBOpE

08.10.26




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. | 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX BELIECTB, PA3IMYHBIX
KJ1acCOB

15.10.26

Knaccudukamms XuMUYeCKUX peakiinii B
HEOPraHUYECKON U OPraHUYeCKON XMMHUH.
3aKOH COXpaHEHHSI MACChI BEILIECTB; 3aKOH
COXpaHEHUS U MPEBPAILCHUS SHEPTUH TTPU
XUMHYECKHX PEaKIIUSIX

22.10.26

Cxopocts peakunu. OOpaTHUMbIe peaKiuu.
XWMHUYECKOE paBHOBECHE

05.11.26

10

[paktuyeckas padora Ne 1. «BnusiHue
pasTUYHBIX ()aKTOPOB Ha CKOPOCTh
XAMUYECKON PEAKIHI)

12.11.26

11

DJIeKTpouTHYeCKast auccomnuanus. [lonstue
0 BojiopojiHOM nokazarene (pH) pactBopa.
Peakuu nonHoro oomena. ['maponus
OPTaHUYECKUX ¥ HEOPTAaHUUYECKUX BEIIECTB

19.11.26

12

OXHCIUTENbHO-BOCCTAHOBUTEIBHBIC
peaxuuu. [lonsatue o6 anexrponnse
pacIuIaBoB U PaCTBOPOB COJIEH

26.11.26

13

KontponbsHas pabota mo pazueny
«TeopeTnyeckre OCHOBBI XUMHUM

03.12.26

14

Mertannsl, ux nonoxenue B [leproanyeckoit
CHUCTEME XUMHYECKUX 3yemMeHToB /1. .
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. O0mme usndeckne cBOKWCTBA
METaJI0B

10.12.26




15

CnnaBbl METAIJIOB. DJIEKTPOXUMUYECKUN PsiJT
HAaINPsDKEHU N METaJUIOB

17.12.26

16

XUMHYeCKH€e CBONMCTBA BaXKHEHUIIINX
METaJIOB (HATPUi, KAJIUM, KaJIbLIMI, MarHUH,
ATIOMUHUIN ) U X COSMHCHUI

24.12.26

17

XWMHUYECKHAE CBOMCTBA XpOMa, MEIU U UX
COeIMHEHN N

14.01.27

18

XuMHUECKHEe CBOMCTBA ITMHKA, JKeJIe3a U UX
COCIUHEHN N

21.01.27

19

[Ipaktuueckas pabdora Ne 2. "Pemmenue
HKCIIEPUMEHTAIbHBIX 337124 110 TEME
«Metams»"

28.01.27

20

Hemerannbl, ux monoxxeHue B
[Teproauueckoli cUCTEME XUMUYECKHAX
anemeHToB 1. 1. Menaeneera u
0COOEHHOCTH CTPOEHUSI aTOMOB

04.02.27

21

dusnyecKre CBOMCTBA HEMETAIIIOB.
AJIIOTpOIHST HEMETAIOB (Ha IIpUMepe

Kucioposa, cepsol, gochopa u yrmeponaa)

11.02.27

22

XVWMHUYECKHAE CBOMCTBA raJIOTEHOB, CEPHI U KX
COEIMHEHN N

18.02.27

23

XUMHYECKHE CBOWCTBA a30Ta, ocdopa U uX
COCIMHEHUM

25.02.27

24

XVWMUYECKUE CBOMCTBA YIIIEPOa, KPEMHUS U
HUX COeIUHEHUN

04.03.27

25

[IpuMeHeHne BaXKHEN X HEMETAIIIOB U KX
COeqVMHEHNN

11.03.27

26

O0001EeHrE U cucTeEMAaTU3allMs 3HAHUH 110

18.03.27




teme «Hemeramuiel». BeranciaeHus 1mo
YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUYCCKHUC paCLIéTLI

[pakruueckas pabota Ne 3. «Pemenue

27 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME 1 25.03.27
"HemeTtammbt"y

73 KonTponrsHas pabota mo temam «MeTauib» 1 08.04.27
u «HemeTamabl»

29 Heoprannyeckue u opraHM4ecKue KUCIOTHI. | 15.04.27
Heopranuueckue u opraHM4ecKkre OCHOBaHU S
AmdoTepHbIe HEOPTaHUUYECKHE U

30 OpraHWYecKue coequHeHus. [ eHeTnyecKas 1 2.04.97
CBSI3b HEOPTAaHUYECKUX U OPTraHUYECKUX
BEIIECTB
Poab xumMuu B 00ecIieueHN N SKOJIOTHYCCKOM,

31 JHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1 29.04.27
Pa3BUTHUH METUILIHBI
[IpencraBnenus 06 00X HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOIO IOJYyYE€HHS 1 06.05.27
Ba)KHEUIIMX BEILCCTB

33 UYesnoBek B MUPE BEMIECTB U MaTEPUATIOB 1 13.05.27

34 XuMus U 370pOBBE YEIIOBEKA 1 20.05.27

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MpoBepsieMOro
pe3yJjbTara

IIpoBepsieMble MpeIMe THbIE Pe3YJILTATHI OCBOEHHUsI 0CHOBHOI1
o0pa3oBaTeIbHON MPOrpaMMbI Cpe/IHEro 001Eero 00pa3oBaHus

1

TeopeTI/I‘leCKI/Ie OCHOBBI OpF&HH‘ICCKOfI XHUMHUH

1.1

ChopMHPOBAaHHOCTh TPEACTABICHUN O XUMHUYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHpPa, POJM XUMHUM B TIO3HAHUHU
SBJICHUW TIpUpPOABI, B (OPMHUPOBAHWHM MBINUICHUS € KYJIBTYPHI
TUYHOCTH, €€ (YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOW ISt
peleHusl TMPaKTUYECKUX 3a/ad M HKOJIOTUYECKd OOOCHOBAaHHOTO

OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOI cpejie

1.2

Brnanenue cucremoil XMMHUYECKUX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIme MOHSATUS (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPULIATETILHOCTh, CTEMEHb OKUCIEHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, VITIEPOAHBIA CKEJeT,
dbyHKUMOHANbHAS ~ Tpynma,  pajukal,  H30Mepus,  H30MEpHI,
TOMOJIOTHYECKUNM  psAl, TOMOJIOTH, VYIJIEBOAOPOIBI, KUCIOPOI- H
a30TcofepKalle COEAUHEHUs, OMOJIOTMYECKHd AaKTUBHBIC BEIIECTBA
(yrmeBoabl, >KUpPBI, OETKH), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIGKYJIIDHBIE COCIMHEHMS); TEOPHUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTPOCHHSI opranumdeckux BemectB A.M. Byrneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHH, (PAKTOIOTHYECKHE
CBEJCHUSA O CBOWCTBAaX, COCTaBe, IMOIy4eHUH U Oe30macHOM
UCIIONb30BAHNU  BAXXHEHIIMX HEOPraHUYECKUX M  OpPraHUYECKHX

BCHIICCTB B 6BITy u HpaKTquCKOﬁ JCATCIIBHOCTHU 4YCJIOBCKa

1.3

CdopMHUpOBaHHOCTh YMEHUU BBIABIATh XapakKTepHbIE MPHU3HAKH
MOHATUM,  YCTAaHAaBJIMBATb  MX  B3aUMOCBS3b,  HCIIOJIB30BaTh
COOTBETCTBYIOIIME IIOHATUS IPU OINHUCAHUU COCTaBa, CTPOCHUS U

MPEeBPaALICHU N OPraHUYECKUX COCTUHEHU I

1.4

c(hOpMUPOBAHHOCTh YMEHUM HCIOJB30BATh XHMHUUYECKYIO CHMBOJIUKY
JUISL COCTaBJICHUSI MOJIEKYJIIPHBIX W CTPYKTYpHBIX (pa3BEPHYTOIA,
COKpami€HHOM) (OpMYJT OpPTaHUYECKUX BEIIECTB H  ypaBHEHUH
XUMUYECKUX PEAKIINi, N3TOTaBIMBATh MOJEIH MOJICKYJ OpTraHUYECKUX
BCIICCTB ISl MIUTFOCTPAIlMM WX XHMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHHS




1.5

CdopMHUpOBaHHOCT, ~ YMEHUH  YCTAHABIMBAaTh IPHUHAJIEKHOCTh
U3YyYEHHBIX OPraHMYECKMX BEILECTB IO UX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymnme) coeauHeHUud  (yriaeBoJopopbl,
KUCIIOPOJl W a30TCOAEpKAalle COEIUHEHUs, BBICOKOMOJIEKYIISIPHbBIE
COCAMHEHMs), JaBaTb UM  Ha3BaHUA MO  CHCTEMAaTUYECKOU

Homenkinarype (IUPAC)

1.5

CdopMuUpOBaHHOCTh YMEHUS OMPEICNIATh BUJIBI XUMHYECKON CBS3H B

OpPraHUYECKUX COEANHEHUSAX (OJUHAPHBIE U KPATHHIE)

1.6

ChopMupOBaHHOCTb ~ YMEHHUSI MPUMEHATH: IMOJOXKEHUS TEOpUHU
CTpOCHHsI opraHuveckux BemecTB A.M. BbyrnepoBa misi oObsiCHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHU MAaCChbl BCHICCTB

VrieB OI0pPOabI. KHCJ’IOpOI[COI[Cp)KaIJ_[I/IG n A30TCOACPIKAIIC

OpPTaHHUYCCKHUEC COCAUHCHMU . BBICOKOMOJ'ICKYHHPHBIC COCOMHCHU A

2.1

CdhopMUpPOBaHHOCTh YMEHUW TPUBOJIWUTH TPUBUAIBHBIC Ha3BaHUS
OT/CTHHBIX OPTaHWYECKUX BEIIECTB (ITUJICH, MPOIHJICH, alleTUJICH,
STUJICHTJIUKOJb, TIUIEPUH, (eHoJ, QopMaabaeTHa, aleTaabIeTHI,
MypaBbUHAsi KUCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeaprHOBasl KHUCJIOTa, TJIIOKO3a, (PyKTOo3a, Kpaxman, IeJUT0s03a,

[JIMLIMH)

2.2

CdopMupoBaHHOCTh YMEHUM XapakTepu30BaTh COCTaB, CTPOCHHE,
du3nUeckue M XUMHYECKHE CBOICTBA THIUYHBIX MpPEICTaBUTENEH
pa3NUYHBIX KIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHUJIEH,
MpoNuJIeH, areTuieH, OyramueH-1,3, MerunOyraameH-1,3, OeH3zom,
METaHOJ, ATaHOJ, ATHUJICHIJIUKOIb, TIUIEPHH, (DSHOJI, aleTaabIeTH I,
MypaBbUHAasT W YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMUHOYKCYCHAsl KHCIIOTa)

23

CdopMHUpOBaHHOCTh YMEHHUSI WJUTIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXAYy TUIHWYHBIMA  IPEACTABUTEISIMA  PA3IMYHBIX  KJIACCOB
OpPraHUYECKUX BELICCTB YPABHEHUSAMU COOTBETCTBYIOLMX XUMHYECKUX

peaKIuii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYI

24

CdopmupoBaHHOCTH YMCHHS XapaKkTeprU30BaTh UCTOYHUKH
YIJIEBOJIOPOHOTO CHIPhs (HE(Th, MPUPOIHBIN Ta3, YTroJib), CIOCOOBI UX

nepepaboTKu U MPAKTUYECKOE MPUMEHEHHE TPOIYKTOB TTepepaboTKu

XHUMHUS U KU3HB. PacuéTnl

3.1

CdhopMUpOBaHHOCTh YMEHUM BJIaIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOJaX HAYYHOI'O ITO3HAHUWA, UCIIOJIB3YEMBIX B XUMUHU IIPHU U3YUCHUN




BEIIECTB W XUMHMUYECKHX SBJICHHH (H8.6J'IIOI[€HI/IC, HU3MCPCHHUC,
9KCIICPUMCHT, MO,ZLCJ'II/IpOBaHI/IC), HCIIOJIB30BaTh CHUCTCMHBIC
XUMHUYCCKHUC 3HaHUA UIA T[PUHATUA peH_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyalluAX, CBA3AHHBIX C BCHICCTBAMU U UX IPUMCHCHHUCM

3.2

CdopMuUpoBaHHOCTh YMEHHH COOMIOAATH MpaBUIa TOJE30BAHUS
XAMHYECKOW TOCYIOM H J1abopaTopHbIM O0OpYJIOBaHUEM, a TaKKe
npaBuiia oOpaleHus ¢ BEMIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMHU

110 BBIIIOJIHCHUIO na60paT0prlx XUMHUUYCCKHUX OIIBITOB

33

CdhopMUPOBaHHOCTh YMEHUH TJIAHUPOBATh U BBHITIOJHATH XUMUYECKU T
AKCIEPUMEHT (TIpEeBpaIleHUs] OPTaHMYECKUX BEILIECTB MTPU HarpeBaHUH,
MOJIy4eHUE 3TUJIEHA U W3YdEHHUE ero CBOICTB, KaUeCTBEHHBIE peaKiuu
OpraHMYECKUX BEIIECTB, JeHaTypalus OelKOB NpH HarpeBaHUH,
[BETHbIE peaKuu OEJIKOB) B COOTBETCTBUU C MPAaBUJIAMHU TEXHUKU
0e30MacHOCTH TpPH OOpAIlCHWH C BEIIECTBAMU M JIA0OPaTOPHBIM
o0opynoBaHueM; MPEICTaBIIATh pe3ynbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (oOpMe 3allUCH ypPaBHEHUM COOTBETCTBYIOIIMX

peaxuuii u GopMyIupoBaTh BBIBOIBI HA OCHOBE ATHUX PE3YJIbTATOB

34

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ MPOBOAUTDH BBIYHUCIICHUS 110 XUMUYCCKUM
YPaBHCHUAM (MaCCBI, O6’LéMa, KOJIMYECTBA HCXOAHOIO BEIICCTBA MJIU
MNpoAYyKTa pCakKiiun 1m0 U3BCCTHBIM MACCC, O6’BéMy, KOJIMYCCTBY OJHOIO

N3 UCXOJHBIX BCIICCTB UJIH ITPOAYKTOB peaKI_II/II/I)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTUYECKU aHaJIU3UPOBATh
XUMUYECKYI0 HWH(OpMaIuioo, IMOIyd4aeMyl0 H3 pPa3HBbIX HCTOYHUKOB

(cpencTBa MaccoBoit mHpopManyu, cetb UHTEpHET U Ipyrue)

3.6

CdopMupoBaHHOCTh YMEHHH COONIOAATh TMpPaBUIa SKOJIOTHYECKU
1eaecooOpa3HoOro MmoBeAeHUs] B ObITY M TPYIOBOH NEATETLHOCTU B
LEJISIX COXpPaHEHHUs CBOEr0 3/I0pOBbS M OKPYXKaIOLEH MNPUPOAHON
Cpelbl, OCO3HaBaTh OMACHOCTb BO3AECHCTBHS Ha KUBBIE OPTaHU3MBI
ONpeneNEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICI MOKa3aTess
[MIK (mpemenbHO JOOMYCTUMOM  KOHIIGHTPALMH), TMOSCHATH Ha
npuMepax crnocoObl yYMEHBIIEHHS U TPEJOTBPAIICHUS WX BPEIHOIO

BOSﬂCﬁCTBHH Ha OpraHru3M 4€JI0BCKa

11 KUIACC

Kon
MpoBePsIEMOT0

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHUsI 0CHOBHOI1
o0pa3oBaTeIbHON MPOrpaMMbI Cpe/HEro 001ero oopa3oBaHus




pe3yJbTarTa

1

Teopernueckrue OCHOBBI XUMHUU

1.1

Bnagenne cucTeMod XMMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIArarolMe  MOHSATUS  (XUMHUYECKUM  DJIEMEHT,  aTOM,
3JIEKTpOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OpOUTATIH AaTOMOB,
WOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHMCJIEHUS, XUMHYECKasl CBSA3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAJUIMYECKAs] PEIETKA, THUIIBl XAMHYECKUX PEaAKIUl
(OKMCITUTETFHO-BOCCTAHOBUTEIBHBIE, 9K30- U DHIOTEPMHUUYECKHUE,
peakiuu MOHHOTO OOMEHa), pacTBOP, DJIEKTPOJUTHI, HEIJIECKTPOIUTHI,
SJICKTPOIUTHYECKAsT JTUCCOIMAINSA, OKUCIUTEIh, BOCCTAaHOBUTEINb,
CKOPOCTh XMMHUYECKON pEaKIuu, XAMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHS AIEKTPOJMTHUCCKONW nuccounuanuu, llepuomuyueckuii
3akoH [I.. MeHnneneeBa, 3akOH COXpaHEHHUsI MacChl), 3AKOHOMEPHOCTH,
CHMBOJIMYECKUH 31K XUMHU U, (PAKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, TOJYyYeHWH U O€30MaCHOM HCIOIB30BAHUN BaXKHEHIIMX
HEOPTaHUYECKUX BEMHIECTB B OBITYy M MPAKTUUECKOW JESTEIbHOCTH

YCIIOBCKa

1.2

CdopMHUpOBaHHOCTh YMEHHUM BBISABIATH XapaKTepHbIE MPU3HAKK U
B3aMMOCBS3b W3YYCHHBIX MOHSTUH, NPUMEHSATh COOTBETCTBYIOIE
HNOHATUS TPU ONUCAHUM CTPOEHUS U CBOMCTB HEOPraHMYECKUX
BEUIECTB U HUX HNPEBPAILCHUM; BBISBIATh B3aUMOCBS3b XMMHMUYECKHX
3HaHUH c HOHSATUSMHU u HpeICTaBICHUSMU IpYyrux

C€CTCCTBCHHOHAYYHBIX TPEAMCTOB

1.3

Bnagenue OCHOBHBIMM METOJaMHU HAyYHOTO TMO3HAHUS BEILECTB U
XAMUYECKUX SBJICHUU (HAOMIO/IEHHE, U3MEpPEHHE, JKCIEPUMEHT,

MOJIETTUPOBAHUE)

1.4

CdopMupoBaHHOCTb yYMEHUW OMpPENENITh BaJCHTHOCTh M CTEIMEHb
OKHCJICHUSI XUMHUYECKMX DJJIEMEHTOB B COCIUHEHHSIX PazIMYHOrO
cocTtaBa, BHJ  XUMHUYECKOH  CBs3M  (KOBaJe€HTHas, HOHHAas,
MeTaJUTM4ecKasi, BOJIOPO/IHASI) B COCIUHEHMSX, TUI KPUCTAILTUYECKON
pPEeIETKN KOHKPETHOTO BeEIleCTBAa (ATOMHAs, MOJIEKYJsIpHas, MOHHaf,

MeTaNTnIecKast)

1.5

CdopMHUpOBaHHOCTh YMEHHI OMNpENeNsTh XapakTep Cpelibl B BOJIHBIX

pacTBOpPAX HCOPraHNYCCKUX COeIMHEHUN

1.6

CdopMHUpOBaHHOCT,  YMEHHUS  KIAacCHDUIHMPOBATH  XHMHYECKHE
peakuuu Mo pasiuyHbIM MpU3HAKaM (YUCIy U COCTaBY pearupyrommx

BCIIICCTB, TEIUIOBOMY J(pekry peaknuu, H3MCHEHUIO CTereHeH




OKHCJICHH A 3JICMCHTOB, 06paTI/IMOCTI/I pcakuuu, Y4aCTHUIO

KaTalu3aropa)

1.7

CdopMHUpOBaHHOCT,  YMEHUH  COCTaBJATh YPAaBHEHUS  PEaKIUl
pa3IMYHBIX THUIIOB, TIOJHBIE M COKpAIIEHHBIC YpPaBHEHUS pEaKIHi
MOHHOTO 0OMEHa, YUUTHIBAs YCIOBHS, IIPU KOTOPBIX ATH PEAKIIUU UIYT

J0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKIUH, OATBEPKAAOME
KaQueCTBEHHBIM  COCTaB  Pa3IUYHBIX HEOPraHMYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTAHUYECKUX BEIIECTB

1.9

CdopMHUpOBaHHOCTh YMEHUU paCKpBIBATh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTENIBHBIX peaxkuui IIOCPEICTBOM COCTaBJICHUSI

QJICKTPOHHOTO OanaHca ATHUX peaK].[PIfI

1.10

CdopMHpPOBaHHOCTh YMEHUU OOBSACHATH 3aBUCHUMOCTH CKOPOCTH

XUMUYECKOU PEeaKUHH OT PA3IUYHbIX AKTOPOB

CdopMHUpOBaHHOCT,  yYMEHHMH  OOBSCHATH  XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHELIHETO BO3ACHCTBUS

(mpunuun Jle [arenne)

OOmmast ¥ HeopraHUYECKask XUMU S

2.1

CdopMupoBaHHOCTh YMEHHH pacKpbiBaTh cMbici [lepuommdeckoro
3aKOHa J.M. MenneneeBa " JEMOHCTPUPOBATH €ro

CHUCTEMAaTH3UPYIOLIYI0,  OOBACHUTEIbHYI0O M  HPOTHOCTUYECKYIO

dyHKIIH

2.2

CdopMHpOBaHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX »3JeMeHTOB 1-4 mnepuonoB Ilepuoanyeckoit
cUCTEMBI XuMmHUeckux d3nemeHToB JI.M. MeHnneneeBa, HCHOIB3Ys
HNOHATUA «S-, p-, d-IJEKTPOHHBIE OPOUTATN», (GHEPIeTUUYECKUE
YPOBHHY»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMUUYECKUX BJIEMEHTOB M UX COECJUHEHUM MO MepuoaaM U Ipyniam

[lepnonnueckoit cucreMsl xuMudeckux ieMeHToB .M. MeneneeBa

23

CdhopMHPOBaHHOCTh yYMEHHUM XapakKTepu30BaTh (OMHMCHIBATH) OOIWMeE
XUMHUYECKIE CBOWCTBA HEOPTaHWUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
NOATBEP)KAATh  CYIIECTBOBAaHME  TCHETUYECKOW  CBSBH  MEXIY
HEOPTaHMYEeCKIUMHU BEIICCTBAMU C  TOMOUBI  ypaBHCHHM

COOTBECTCTBYHOIIIMX XMMHNYCCKUX peaIG_[I/Iﬁ

24

CdopMHUpOBaHHOCT, ~ YMEHUW  YCTaHABIMBATh IMPUHAICKHOCTD

HEOPraHWYECKUX BEILECTB IO HMX COCTaBY K OMpeNeIEHHOMY Kiaccy




(rpynne) COCIMHCHU U (HpOCTBIC BCIICCTBA — MCTAJLJIbI 1 HEMCTAJIJIbI,

OKCHUAbI, OCHOBAHM A, KMCJIOTHI, aM(l)OTCpHBIe TUAPOKCUBI, COJ'II/I)

2.5

CdopMUpOBaHHOCTh YMEHUN HCIIOJB30BATh XUMUUYECKYI0 CHMBOJIUKY
JUIS  COCTaBJCHHUS (OPMyN BEIIECTB M YPaBHEHHH XUMHYECKHAX
peakuuii, cucreMarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHbie
Ha3BaHHUSl OTACJbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbld ras,
VIJIGKUCIIBIM Ta3, aMMHMaK, TalméHas W3BECTb, HEral€Has HW3BECTD,

MUTHEBAs CO/IA, TUPUT U IPYTUE)

2.6

CdopMHpPOBaHHOCTh yYMEHHUM XapakKTepu30BaTh (OMHCHIBATH) OOIMeE
XUMHUYECKHE CBOWCTBA HEOPTraHWUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
NOATBEP)KAATh  CYIIECTBOBAHWE  TCHETUYECKOW  CBSBH  MEXIY
HEOPTaHMYEeCKUMHU BEIICCTBAMU C  TOMOUBI  ypaBHCHHM

COOTBECTCTBYHOIIMX XMMHNYCCKUX peaIG_[I/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIAaHUPOBATHL U BBIINIOJIHATH XUMHUYECCKH U
OKCIICPUMCHT (pa3HO)KCHI/Ie Inepokcruia BOAOPOAAa B MNPUCYTCTBUU
KaTaJm3aTropa, OnpcACJICHUEC CpCAbl paCTBOPOB BCIICCTB C MMOMOIIBIO
YHUBCPCAJIbHOTO HWHIAUKATOPA, BJIUAHUC PASJTIUYHBIX @amopos Ha
CKOPOCTH XUMHUYECKOM pcakunu, peaKuuun MOHHOIO 06MCHa,
Ka4CCTBCHHBIC PCAKIIUU Ha Cynb(baT-, Kap6OHaT- " XJIOpUA-aHUOHBI, HA
KaTUOH aMMOHH:, PCIICHUC OJSKCIICPUMCHTAJIBHBIX 3aJad I10 TEMaM
«MeTalue»y 1 ((I‘IeMCTaHHLI») B COOTBCTCTBUU C MPaBUJIAMU TCXHUKH
0e3011acHOCTH npu O6paI_I_ICHI/II/I C BCIICCTBAMU U J'Ia60paTOpHBIM
O60py,HOBaHI/ICM; MNpCACTaBJIATb PE3YyIIbTAaThL XUMHYCCKOI'O
OKCIICPpUMCHTA B (bopMe 3aIllnuCu ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX

peakuii u GopMyIHpoBaTh BHIBOJBI HA OCHOBE ITHX PE3yIbTaTOB

2.8

ChopMUpOBaHHOCTh YMEHHI COOMIOAATh TMpaBHJIA ITOJH30BAHUS
XAMHYECKOW TOCYI0M W J1TabOpaTOpHBIM OOOpPYIOBAaHHEM, a TaKKe
npaBuia oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIIHSIMU

110 BBITIOJTHCHUIO J'Ia60paTOpHBIX XUMHUYCCKNX OIIBITOB

2.9

CdopMupoBaHHOCTb  YMEHHIT XapaKTepu30BaTh XUMUYECKHE
MPOILIECChl, JeKale B OCHOBE MPOMBILIUIEHHOTO MOJIYYEHHUSI CEpHOMN
KUCJIOTBHI, aMMHaKa, a Takke cHOpMHUPOBAHHOCTH MpPENCTaBICHUN 00
oOMX HAy4yHbIX TMPUHIUIAX M OKOJOTMYECKHX Mpobiemax

XUMHUYCCKOT'O ITPOU3BOACTBA

XUMHUS U KU3HB. PacuéTnl

3.1

CCI)OpMI/IpOBaHHOCTB HpC,I[CTaBJ'IeHI/Iﬁ 0 XMMHYECKOM COCTaBJISIONICH

€CTECTBCHHOHAy4YHOM KapTUHBI MHUpPa, POJIM XUMHUM B IIO3HAHUU




SIBIICHUH TpUpoAbl, B (OPMHUPOBAHMU MBINUICHUS € KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM s
pelleHus] MpaKTUYEeCKUX 3aJad W HIKOJOTMYECKH OOOCHOBAHHOIO

OTHOIICHHUS K CBOEMY 3/I0POBBIO M IIPUPOJHON cpelie

3.2

CdopmupoBaHHOCTH yMEHU KPUTHYECKU aHaJIU3UPOBATh
XUMUYECKYI0 HH(pOpMAIMIO, TOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpencTBa MacCcOBOW KOMMYHHKAIUU, ceTb IHTepHEeT u Apyrue)

3.3

ChopMUpOBaHHOCTh YMEHHH COONIOJIATh MPaBHJIA IKOJOTHYCCKA
eJ1eco00pa3HOro TOBENCHUSI B OBITY W TPYIOBOW NEATEIHHOCTH B
IENIX COXPAHCHHsSI CBOETO 3JI0POBbS W OKPYXKAIOIIEH MPUPOTHOU

cpenbl

3.4

Oco3HaBaTh OMAcCHOCTh BO3JIEHUCTBUS HA JKUBBIE OPTaHU3MBI
OonpenenEHHbIX BEUIECTB, MOHMMas cMbica nokazatens [IJIK, noscHsaTs

Ha MpUMepax CrocoObl yMEHBIICHHUS U MPEIOTBPALICHUS UX BPEIHOTO

BOS)IGf/iCTBI/ISI Ha OpraHu3M 4€JIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMpOBOAUTH BBIYUCIICHUA C
HCIIOJIb30BAHUECM IIOHATUA «MACCOBAd HOJII BCIICCTBA B PACTBOPE»,
O0O0BEMHBIX OTHOIICHHMI Ta30B npu XUMHUYCCKHUX PCAKIUAX, MaCChL
BCIICCTBA HMJIU 00bEéMa ra3oB II0 HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
Maccc HJn O6’LéMy OOHOIO M3 YYAaCTBYIOIIMX B PCAKIIMH BCHICCTB,
TCIIJIOBOT'O 3(1)(1)61(1“& peakunn Ha OCHOBEC 3aKOHOB COXpPAaHCHUS MACCHI

BCHICCTB, MPCBPALICHUSA U COXPAHCHUA SHCPIUHA




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/Ie PsKAHUSA

1

Teopernyeckre 0OCHOBBI OPraHUYECKON XUMHU

1.1

HpeI[MCT OpF&HH‘ICCKOfI XUMUU: €€ BO3HUKHOBCHUEC, PA3BUTUC H 3HAYCHUC B
MOJIYYCHHUHN HOBBIX BCIICCTB H MaTCpPHUAIIOB. TeOpI/IH CTPOCHUSA OPraHUYCCKUX

coenuHeHuit A.M. BytiepoBa, €€ OCHOBHBIE TOJIOXKEHHUS

1.2

CtpykrypHble  (OpMYNbI OpPraHMYECKHX BEIIECTB. | OMOJIOTHS, H30MEpHSI.
XuMH4YeCKass CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJUHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienne o KiacCu(QUKAIIMU OPTaHUYECKUX BEIIECTB

1.3

HomeHnknaTtypa opraHuyeckux cCOeAMHEHUU (CHCTeMaThueckas) U TpUBHUAJIbHBIC

Ha3BaHU BaKHEUIIMX HpeHCTaBHTCHeﬁ KIIaCCOB OPraHUYCCKUX BCHICCTB

Yrnesogopoast

2.1

AJIKaHBI: COCTaB H CTPOCHHC, TOMOJIOTHYECKH I pAana. Metan uW DdTaH —
HpOCTGfIH.IHC MNpEACTABUTCIIN AJIKAHOB! (1)14314%01(1/16 W XUMHYECKHE CBOMCTBA
(peaKI_II/II/I 3aMCIICHUA U FOpeHI/IH), HaxXoXJICHUC B IPHUPOAC, IIOIYYCHUC U

IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOECHME, TOMOJIOTMYECKMH psAA. OTUIEH U TNPONUIIEH —
NpocTelMe MPEeACTaBUTEIN AaJKCHOB: (DM3MYECKHMEe W XUMHYECKHE CBOMCTBA
(peakuum TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUApPATALlMM, OKUCICHUS U

HOJII/IMepI/I3aI_II/II/I), IMOJIYYCHUEC U TPUMCHCHHC

2.3

Ankanuensl: OyragweH-1,3 u MertunOyraaweH-1,3: cTpoeHUe, BaKHEHIME
XMMUYECKHE CBOMCTBA (peakuus noauMepusanuu). [loaydeHne cMHTETHYECKOTO

KaydyKa W PEe3UHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHA, TOMOJIOTUYECKU I pan. AI.[CTI/IJ'ICH -
HpOCTeﬁHMﬁ nNpeACTaBUTCIIb AJIKUHOB: COCTaB, CTPOCHUC, (I)I/IBI/ILICCKI/IC )51
XUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUSA, TAJIOTCHUPOBAHUS, THAPATAIIUH,

l"OpCHI/ISI), MOJIYYCHHUC U TPUMCHCHUC

2.5

Apensl. benson: cocraB, cTpoeHue, (U3MUECKHE W XUMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpoOBaHUsI U HUTPOBAHUS), OJIydeHUE U TpuMeHeHue. Tomyod:
COCTaB, CTpOeHHE, (u3MYecKkne W XMMHUYECKUE CBOWCTBA  (peakuuu
raJJOTCHUPOBAHUS M HUTPOBAHUsA), IMOJIY4Y€HHE M INpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['‘eHeTnueckas CBs3b MEXIy YIVIEBOAOPOJAMH, NPUHAAISKAUMMHU K

PA3IMYIHBIM Kil1acCaM




2.6

[TpupomHBIe HCTOYHHUKHU YIIIEBOAOPOAOB. [IpupoaHEIii ra3 U MOMyTHEIE HE(TSIHBIC
razel. Hedrb u e€ mpoucxoxnaenue. CrnocoObl nepepaboTKu He(Tu: meperoHka,
KPEKHHT (TePMUYECKHH, KaTaIMTHYECKuil), mupoiu3. [Ipoaykrsl mepepaboTku
He(TH, WX NMPUMEHEHHE B IPOMBINUIEHHOCTH W B ObITY. KaMeHHBIH yroms u

MPOJYKTHI €ro mepepadoTKH

Kucnopoaconepxaime opraHnueckiue COeIMHEHUs

3.1

HpCI[eJ'IBHBIC OIHOATOMHBIC CIIMPTHI. MeTaHOI U 3TaHOMI: CTPOCHHC, CI)I/ISI/ILIGCKI/IC
n XUMHUUYCCKHEC CBOMCTBA (peaKLII/II/I C AKTHBHBIMHU METaJlllaMHU,
TaJIOrCHOBOAOPOAaMH, ropeHHe), MMPpUMCHCHUC. BOI[OpOI[HBIC CBsIBU  MCIKIAY
MOJICKYJIaMU CITMPTOB. I[eﬁCTBHe MCTAHOJIa U 3TAaHOJIa Ha OpraHnU3M YCJIOBCKA.
MHoroaToMHEIE CIIUPTHI. OTHIICHTIIUKOIb U NMIMOCPUH: CTPOCHUC, (I)I/ISI/ILICCKI/IG n
XUMHUYCCKHC CBOICTBA (B3aHMOHCﬁCTBHC (&10) MCI0YHBIMHU METaJlJllaMHU,
Ka4CCTBCHHAas pPCakuud Ha MHOT'OATOMHBIC CHI/IpTBI). HeﬁCTBHe Ha OpraHus3m

YCJIIOBCKA. HpI/IMeHCHI/Ie TIIMOepruHa U STUJICHIIIMKOJIA

3.2

@DeHoN:  CTpOCHHE MOJIEKYNbI, (M3MYEeCKMe W XHMHUYECKUE CBOICTBA.

Toxcnunocts (enona. [pumenenne denomna

3.3

Anpreruapl ¥ KeTOHbI. DOpMabICTH/I, alleTaabJACTHI: CTPOCHHUE, (U3NUECKUEe 1
XAMHYECKHE CBOMCTBA (PEaKIMM OKUCICHUS U BOCCTAHOBJICHUSI, KAUECTBCHHBIC

peaxuum), noaydyeHrue u NIpuMeHeHue

3.4

OnHOOCHOBHBIE TpeneNbHble KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCycHas
KUCIIOTBI: CTpOeHUE, (PM3NUECKUE U XUMUYECKIE CBOICTBA (CBOMCTBa, O0IIMeE AT
Knacca KHCIOT, peakius JSTepuuKanuu), TMOJydeHUEe U IMpUMEHEHHE.
CreapuHOBasi ¥ OJEMHOBAs KUCIOTHI KaK IPEICTaBUTEIHM BBICIIMX KapOOHOBBIX

KHCIIOT. MBllIa KaK COJIM BBICIIMX Kap60HOBBIX KHCJIOT, UX MOIOIICC JIeicTBue

3.5

Cnoxuable 3¢Upbl KaK TPOU3BOJIHBIC KAPOOHOBBIX KUCJIOT. ['MIIPOSN3 CIIOKHBIX
s¢upoB. XKupsel. ['uaponus xupos. IIpumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBonsl: cocTtaB, KiacCH(UKAIUS YITIEBOAOB (MOHO-, AM- M TOJIMCAXAPHbI).
I'moko3a — mpocTedinmii MOHOcaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYIbI,
¢r3rUeckue U XMMHYECKUE CBOMCTBa (B3anMo/eiicTBue ¢ tuapokcuaoM meau(ll),
OKHCIIEHWE aMMHauHBIM pacTBOpoM okcujaa cepebpa(l), BoccraHoBieHue,
Opo’keHHE TIIIOKO3bI), HAXOXKJEHUE B MPUPOJE, MPUMEHEHUE, OMOJIOTHYeCKas
posib. dotocuHTe3. PPyKTO3a KaK M30MEp TUIIOKO3bl. Kpaxmalsl u memono3a KaK
npupoansie mosmMepbl. CTpoeHHE Kpaxmalia W IeJUTIoNIo3bl. Du3nueckue u

XMMHYECKHE CBOMCTBA Kpaxmaja (I'I/I,Z[pOJ'II/IS, Ka4CCTBCHHAA PCaKI A C I/IO,HOM)

A3zoTcozepkalpe OpraHM4ecKue CoeqMHEHU s

4.1

AMHHOKUCIOTBHI Kak aM(I)OTCpHBIC OpraHn4eCKuc COCIAUHCHUS. duszndeckue u




XHMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha IpuMepe I‘J'II/ILII/IHa). buonornueckoe

3HAUYCHUE aMUHOKHMCIIOT. [lenTu b1

4.2

benkn kak TpUPOIHBIE BBICOKOMOJIEKYJSIDHBIE coenuHeHMs. IlepBuuHas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OeNnKoB. XHMHYECKHE CBOHCTBA OEIKOB:

TUAPOJIN3, JCHATypal s, KAUCCTBCHHBIC PCAKIIMH HaA OenKu

BBICOKOMOJ'IGKy.]'IHpHBIe COCIUHCHUA

5.1

OCHOBHBIE TMOHATUS XUMHH BBICOKOMOJIEKYISIPHBIX COEIMHEHHIH: MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUH, CPETHSSA MOJIEKYSpPHAs
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJEKYISPHBIX COEIMHEHUH —

nmoammepusanuda U MOJJMKOHACH CAllUA

5.2

9KCH€pI/IMCHTaJ'IBHBIe MCTOJbI H3Y4YCHUA BCHICCTB HU HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHC C 06p33HaMI/I OPUPOIHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,

Kay1yKOB. HOJ'Iy‘leHI/IC CUHTCTHYCCKOI'O Kaydyyka M PC3UHLI

11 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA

1

TeopeTI/I‘lCCKI/Ie OCHOBBI XUMHNH

1.1

XuMuueckuil 3neMeHT. Atom. Sapo aToma, U30TOMNBI. DJIEKTPOHHAsI 000JI0YKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-DTIEMEHTHI.
OcobeHHOCTH pacpe/ieICHHs JICKTPOHOB MO0 OpPOUTAISIM B aTOMAaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHASI KOH(UTYpAIHsI aTOMOB

1.2

[lepuonuueckuii 3akoH u [lepronnueckas cucTeMa XMMUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CBs3b Iepuoguyeckoro 3akoHa © [lepmoamveckoil cuUCTEMBI
xumMuueckux siaeMeHToB .M. MeHpeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHUYECKUX DJJIEMCHTOB H
0o0pazyeMbIX MMM TIPOCTBIX M CIOXKHBIX BEINECTB IO TPYNIaM M IIEPHOJIAM.

3HaueHHe INEPUOANYICCKOTO 3aKOHA B Pa3BUTUHN HAYKH

1.3

Ctpoenne BemecTBa. XUMHUUYECKas CBs3b. BuAbl XUMHUYECKOH  CBs3U
(KOBaJICHTHAsi HEMOJISIpHAsT W TOJISIpHAs, HMOHHAsA, MeTraminueckas). HoHbr:
KaTUOHBI U1 aHUOHBI. MeXaHu3Mbl 00pa30BaHU s KOBAJIECHTHOW XMMUYECKOU CBS3U

(0OMEHHBII 1 TOHOPHO-AKIENTOPHBIN ). BomoponHas cBs3b

1.4

BaneHTHOCTS. :‘)J'IeKTPOOTpI/IHaTeJ'IBHOCTB. CrerneHb OKUCICHUS

1.5

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
cocTaBa BeELIECTBA. THIbI KPUCTAIIMYECKUX PELIETOK. 3aBUCHUMOCTh CBOICTBa

BEIECTB OT THUIA KPUCTAUINYECKOM pewerku. [loHATtne o aucnepcHbIX




cucremax. MICTUHHBIE U KOJIJIOWHBIC PacTBOPHLIL. MaccoBasi J0Jisl BEIECTBaA B

pacTBope

1.6

Knaccudukanust HeopraHmueckux coeinHeHnii. HomeHknarypa HeopraHm4eckux

BCIICCTB

1.7

XuMuueckas peaKus. Knaccuduramus XUMHYECKUX peaKiuii B
HEOPTaHUYECKON MW OpPraHMYEeCKON XWMHHU. 3aKOH COXpPAaHCHHS MAacChl BEIIECTB,

3aKOH COXPaHEHUs U MPEBPAICHUS SHEPTUH TPH XUMUUYECKUX PEAKIUSIX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT PA3TMYHBIX (JAKTOPOB

1.9

OOpatuMble peakiuu. XUMHYECKOoe paBHOBecHe. DakTophl, BIUAIONME Ha

cocTositHue xumudeckoro pasHoBecus. [Ipunnun Jle [aTense

1.10

OnexrponauTHyueckas aucconuanus. CunbHble W crnadbie anekrpoiuTsl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCIIas, HEUTpaibHasl, eno4Hast. Peakiinu HoHHOT O

obmena

1.11

OKHCIINTENFHO-BOCCTAHOBUTEILHEIC pC€aKkunun

Heoprannyeckass xumus

2.1

Hemetannsl. IlooxxeHne HEMETAlIOB B Hepnozu/lqecxoﬁ CHUCTCMC XMMHNYCCKHUX
OJICMCHTOB I[I/I MenpgeneeBa u 0COOEHHOCTH CTPOCHHA aTOMOB. dusnueckue

CBOICTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/ISI HEMCTA1JI0B (Ha npuMepe KUCJI0poaa, CEphl,

docdopa u yriepoaa)

2.2

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdopa, yraepoma M KpPeMHHS) W HUX  COCAUHCHUH  (OKCHJIOB,
KUCJIOPOJACOJAEpkKAIMX KUCIOT, BOAOPOAHBIX coenuHeHuit). [Ipumenenue

BAXKHENIIMX HEMETAJUIOB U UX COEIUHEHUU

23

Meramnel. [lonoxxenune metaiioB B Ilepuogumueckoit cHcTEME XUMHUUYECKHX
sanemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000I0UYEK
atomMoB MetaiioB. O0mme gusndeckrue cBoicTBa MeTauoB. CrTaBbl METAJIJIOB.

DJNEKTPOXUMUYECKUN P HAPSHKEHU M METAIIIIOB

24

XUMHYECKHE CBOWCTBA BAXHEHIIMX METAJIOB (HATpUM, Kaluid, KaJIbLHH,
MarHui, aTIOMUHUM, [UHK, XpOM, XKEJIe30, MeIb) U WX coequHeHuil. OOume

CIIOCOOBI MOJIYYCHH A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6I>ITy N TCXHUKE

2.5

I'emeTnueckas CBS3b HCOPraHNYCCKHUX BCUICCTB, MPHUHAIICKAIMX K pa3JIMIYHbIM

Ki1accaM

XUMUS U KU3HD

3.1

Ponp xumun B 00ecrieyeHUU SKOJIOTMYECKOM, HHEPreTUUecKOW M MHULIEBOI
0€30I1acHOCTH, pa3BUTUU MeAUIUHBL. [loHATHE 0 HaydyHBIX METOJaX MO3HAHUS

BECIICCTB U XUMHNYCCKHUX peammﬁ




HpeI[CTaBJ'IeHI/IH 00 06IJ_II/IX HAaYYHBIX NpUHOUIIAX HTPOMBINUICHHOI'O IMTOJIYUCHUSA

BaXHEMIIIMX BemecTB. YeaoBeKk B MHPC BCIICCTB U MAaTCPHUAIIOB!: BaKHEHIIIHE

3.2 CTPOUTEJIbHBIE MaTCPUANIbI, KOHCTPYKIIMOHHBIC MaTepUajbl, KPAacKd, CTEKIO,
KepaMHKa, MaTepHalibl JUIs SJCKTPOHUKHA, HAHOMATEPUANbl, OPTraHUYECKUE WU
MUHEpaIbHbIE YIOOpEHUS
XuMusa ©u 30POBLC UYCJIOBCKA: IIpaBUJia HMCIIOJb30BaAHUA JICKAPCTBCHHBIX

33 MpenaparoB, MpaBuiia 0e30MMaCHOTO HCIIOIL30BAHUSI PEMIapaTOB OBITOBON XUMHUHU

B IIOBCEIHEBHOMN KU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

» Xumus, 10 xkmace/ IN'abpuensn O.C., Octpoymos I.I'., Cnagkos C.A.,
AxmmonepHoe o01ecTBo «M3marensctBo «IIpocBemnicanes
» Xumus, 11 knacc/ I'abpuensin O.C., OctpoymoB W.I'., Cnagkos C.A.,

AxmmonepHoe ootmecTBo «M3marensctBo «IIpocBemnieaner

METOIANUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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