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HOACHUTEJIbBHASA 3AIIMCKA

[lporpamma 1O XWMHM Ha YypPOBHE CpemHero oOmero oOpa3oBaHUsS
pazpaboTana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanum», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepaibHOM 00pa3zoBaTeIbHON MPOTPAMMBI CpPEIHEro O0OIIero oOpa3oBaHUS
(®OIT COO), mpenctaBiaeHHBIX B  DemepaaTbHOM  TOCYAAPCTBEHHOM
obpazoBarenpHOM cTaHmapre COO, ¢ yu€rom Kounenmmm mnpemnoaBanus
ydeOHOTO TpeaMeTa « XuMus» B 00pa3oBaTelbHBIX OopraHm3anusx Poccuiickoit
denepanuy, peaTU3yOMMX OCHOBHBIE 00pa3oBaTelibHbIC MPOrPAMMBI, U
OCHOBHBIX TMOJOXeHUN «Crparerum pasBUTHS BOclMTaHUs B Pocculickoi
®deneparuu Ha nepuoa a0 2025 roma» (Pacmopsixenue I[IpaBurenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XHMHUHU, K OTPEIEICHUIO
oOmiel cTpareruy 0OydeHHsI, BOCIIUTAHUS U PA3BUTHS OOYJArOIMXCS CPECTBAMH
yaeOHOTo mpeaMera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyaabHbIe MMoJokeHHsT PI'OC COO 0 B3amMOOOYCIIOBIICHHOCTH IICIEH,
CONlEpXKaHMsI, PE3YIbTaTOB OOy4YeHHs W TpeOOBaHWUN K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XuMU4ECKOe o0pa3oBaHue, MOJTy4aeMoe BBITTYCKHUKaMU
00111e00pa3oBaTeIbHON  OpTaHM3AIluH, SBJSICTCS HEOTHEMJIEMON YacThIO HX
obpazoBanHocTH. OHO CHY)XHT 3aBEPIIAIONIMM O3TalloOM peaju3aluud  Ha
COOTBETCTBYIONIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEIOCTHOM CHUCTEME XUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, (POPMHUPOBAHKSI MUPOBO33PEHUS U OOIIIEH KYJIbTYphl
YEeJIOBEKa, a TaKkkKe JKOJOTMYECKHM OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
370POBbI0 W TMPUPOAHOW cpeme. Peammsyercss xummdeckoe oOpa3oBaHHE
0OydJaronmxcsi Ha YPOBHE CPEIHEro OOIIET0 00pa3soBaHUsA CPEACTBAMHU y4EeOHOTO
npeaMera «XUMUsD, COJACPKAHUE U TOCTPOECHUE KOTOPOTO ONPEEICHbl B
nporpaMMe IO XUMHHM C Y4€ToM CHenudUKd HayKu XUMUU, € 3HAYCHUS B
MO3HAHWW TIPUPOABI M B MaTEpHAIbHOM J>KM3HHM OOIINECTBa, a TaKkKe C Y4ETOM
OoOIMX 1eNeil MW TPUHLUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero odiero oopasoBanus B Poccuiickoit @enepanuu.

XuMHSI KaK 3JIE€MEHT CUCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOyro poJib B
COBPEMEHHOM IMBWIM3ALMU, B CO3/IaHUU HOBOW 0a3bl MaTepUAIbHOUN KYJIbTYPHI.
OHa BHOCUT CBOH BKJIaJ B (JOPMUPOBAHHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHUE IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXAIOIIEM MUPE KaK O €IMHCTBE
MPUPOJIBI U YEIOBEKa, KOTOpoe (HOpMHUPYETCS B XUMHM HAa OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTIMU TPUMEHEHHUSI.



TecHO B3aMMOAEUCTBYsI C JPYITMMHU €CTECTBEHHBIMM HayKaMH, XMMHS CTaJla
HEOTHEMJIEMON YacThI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCJIOBUEM YCIICIIHOTO
Tpyda M XKU3HM Kaxaoro ujeHa oOmectsa. CoBpeMEHHas XUMHUS Kak Hayka
CO3MIaTeNbHasA, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBjcHAa HaA pPELICHUE
rI00aNbHBIX MPOOJEM YCTOMYMBOTO pPa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOU, MUILEBOM, IKOJIOrMUECKOW O€30IMaCHOCTH U OXPaHbl 3J10POBbS.

B cootBercTBUM ¢ OOIMMM LEIAMH U TMPUHIMIIAMHU CPEIHEro OOIIero
oOpazoBanus coaepxanue npeaMera «Xumus» (10—11 kmaccsl, 6a30BbIld YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOUIEKYJIbTYPHYIO IOATOTOBKY
oOydJaronmxcsi, HEOOXOAMMYK WM Uil  BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIICIIHOTO BKIIOYEHHUS B JKU3Hb COLMYMA, IIPOJOJDKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUE.

CocraBmstirouiMi  ripeaMera  «XUMHUsD»  SBISIFOTCS  0a30BbI€  KypChl  —
«Opranmueckasg xumus» U «OOm@as ¥ HeopraHudeckas XUMHsD», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SBJIIOTCSI OCHOBBI 0Aa30BOM HAyKH: CHCTEMA
3HAHUW 10 HEOPTAHWYECKOW XUMUU (C BKIIIOUEHUEM 3HAHUI U3 OOLIEH XUMUU) U
OpraHn4yeckor xumMuu. @OpMUPOBAHUE ITAHHOM CHUCTEMBI 3HAHUU NPU U3YyYECHHUU
npenMera 00ECIEYMBACT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOro0Opazus
BEIIECTB HA OCHOBE OOILMX MOHATUMN, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa conepkanusi KypcoB — «Opranuueckas xumus» U «OOmas u
HeopraHuyeckas Xumus» cHOpMHUpOBaHA B MPOTPaMME MO XUMHHM Ha OCHOBE
CUCTEMHOIO MOJAXOJAa K W3YYEHUIO YYe0HOro Mmarepuana M 0OyCJOBJIEHA
UCTOpUYECKM  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUM Ha  OMNpeNerEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTrpHuBarOTCs Ha YPOBHE KIACCHUYECKOW TEOPUM CTPOEHUSI OpPraHUYECKHX
COCIMHEHMI, a TAaKKE Ha YPOBHE CTEPEOXUMHYECKMX M  DJIEKTPOHHBIX
NpeAcTaBiIeHUd O cTpoeHuH BemlecTB. C(CBeneHuss 00 M3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCSI B PA3BUTUHU — OT YTJIEBOJOPOJIOB /IO CJIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUM. B Kypce OpraHM4ecKOM XMMHUH IOJy4arOT DPa3BUTHUE
c(opMHUpOBaHHBIE HA YPOBHE OCHOBHOI'O 00IIEro oOpa3zoBaHMs NEPBOHAYAILHbBIC
MPEICTaBICHUA O XUMHUYECKOU CBSI3M, KIaCCU(DUKAIIMOHHBIX NPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEWIECTB OT UX CTPOEHUS, O XUMUYECKOW pEAKIUU.

[lon HOBBIM yrjioM 3peHuss B TmpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaceTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO 0O0IIero 00pa3oBaHUs
TEOPETUUYECKU MaTepuan M (PAKTOJOTHUECKUE CBEIEHUS O BEUIECTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas um HeopraHudecKas
XUMHUSD» OOy4aroUMMCsl MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOANYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJO0JIOTUIECKUX TMO3UIIUH,



rIy0ke TOHATh WCTOPUUECKOE W3MEHEHHe (YHKIMA JTOro 3aKkoHa — OT
000011aroIIIeH 10 OOBSICHSIONICH 1 TP OTHO3HUP YIOIIEH.

Enunas cuctema 3HaHUMK O BOKHEMIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHUH, a TAKKE O XMMHWYECKUX PEAKLHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTEeKaHusi JgonojHserca B Kypcax 10 m 11 kaccos
AJIEMEHTAMH COJIEPKAHUS, HMMEIOUMMU KYJIbTYpOJOTMYECKHM U MPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHMMAHHMIO B3aMMOCBSI3M XUMHUH C
IpYTUMH HayKaMH, PAacKpbIBalOT €€ pojb B TO3HABATENHLHOM M MPaKTHUYECKOM
NESITEIbHOCTU YeJIOBEeKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUA K TMPOILECCY
TBOPYECTBA B 00JIACTU TECOPHUU U MPAKTHUYECKUX MPUIOKEHUN XUMUH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobJiemMax, CBSI3aHHBIX C XMMHEH, KPUTHUECKH OCMBICIMBATh HMH(POPMALUIO U
OpUMEHSATh, €€ [JIs1 TIOTIOJNIHEHHsI 3HAHWH, pEeIIeHUS WHTEIUICKTYalbHbIX |
IKCIIEPUMEHTATILHBIX MUCCIIEAOBATENhCKUX 3a/1a4. B 11enom coepxanue yaeOHOTO
npeaqMera  «XUMHs)  JIaHHOTO  YPOBHS  HW3YYEHHS OpPHUEHTHPOBAHO  Ha
dbopmupoBaHre y 00YYAIONMIMXCS MHPOBO33PEHUYECKONH OCHOBBI Il TOHUMAHHUS
dunocopckux maen, TaKUX KaK: MaTepUAbHOE EIMHCTBO HEOPTAaHHMUYECKOrO H
OpPraHUYeCcKOro MHpa, OOYCJIOBICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPHUPOJHBIX SIBICHUM MYTEM OJKCIEPUMEHTA H
pelIeHHsT TMPOTHUBOPEYUN MEXAy HOBBIMU (akTaMd ¢ TEOPETHUECKUMHU
NPE/IOChUTKAMHU, OCO3HAHUE POJIM XMMUH B PEIICHUH DKOJIOTHYECKUX TpooIieM, a
TaKOKe MPOOJIeM COEpEeKEHUsT IHEPTETUUECKUX PECYPCOB, CBHIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTepHUasoB.

B nmnmane pemieHus 3ama4  BOCIUTAHUS, Pa3BUTHUS W COLUAIM3ALNU
oOydJaronmxcsi MPUHATHIE TPOTPAMMON MO XHMHH TOJIXOJbl K OMPENEICHUIO
COMEpKaHUsI W TIOCTPOCHHUS TMpeAMeTa NpeaycMaTpuBaloT  (HOpMHUPOBAHHE
YHUBEPCAIbHBIX Y4E€OHBIX JICUCTBUM, HUMEIOMMX 0a30BO€ 3HAYCHHUE JIJIS
Pa3IMYHBIX BHUJIOB JCATEILHOCTH: pEIICHUS NpoOJeM, TMOWCKa, aHaum3a H
00paboTKu MH(pOpMAaLIUK, HEOOXOIUMBIX JJI MPUOOPETEHHUS OTIbITAa TPAKTUUECKOM
U HUCCJICIOBATELCKON JIEATEILHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUHU
XUMUH.

B mnpakTtuke mnpemnojaBaHuWs XMMUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CPETHETO 00I1ero 0opazoBaHus, MPH ONpeIeTICHUN
COJIEpIKATeIbHOW XapaKTEPUCTUKUA TIeJied WM3Yy4eHHs TpeaMeTa HalpaBlICHHEM
MIEPBOCTEIIEHHOW 3HAYMMOCTH TPAAWIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHAYECKON HAyKH KaK OOJaCTH COBPEMEHHOT'O eCTECTBO3HAHUS, MPAKTHUECKOU
NeSITEIbHOCTH YEIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl C
METOJIMYECKOW TOYKH 3PEHHUS TAaKOW TMOAXOJ] K OMNPEACIICHHUIO IENeH H3ydeHHUs
npeaMeTa SIBJIICTCS BITOJIHE OTIPABIAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TJIABHBIMU LEISIMH HM3YYEHHs MpPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sIBISIFOTCS:

e (opmupoBaHHME CUCTEMBbl XHUMHUUYECKHMX 3HAHUA KaK  BaKHEUIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, B OCHOBE KOTOPOWU
JIeKaT KIIHOYEBbIe MOHATHS, (PyHAAMEHTAIbHbIC 3aKOHBI M TEOPUU XHUMHH,
OCBOCHHE SI3bIKA HAYKH, YCBOCHHE M NOHMUMAHUE CYHIHOCTH AOCTYIHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (hopMHUpOBaHUE U PA3BUTHE NPEACTABICHUM O HAYYHBIX METOJaX TIO3HAHUS
BEHIECTB M XHMHUYECKUX pEaKlIUid, HEOOXOAMMBIX Jisi MpUOOpEeTEeHUs
YMEHUH OPHUEHTHUPOBATHCS B MHUPE BEUIECTB M XUMHUUYECKHUX SIBJIICHU,
MMEIOIMX MECTO B IIPUPOJIE, B IPAKTUYECKOMN U NMOBCEIHEBHOM KU3HU;

e Pa3BUTHE YMEHUU U CTIOCOOOB AESATEILHOCTH, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSACHEHHUEM XHMHUYECKOTO JSKCIIEPUMEHTa, COOJIOACHHEM  MpaBuUIl
Oe3omacHoTO OOpaIleHus C BEIeCTBaMHU.

Hapsiny ¢ atuMm, copep:karenbHasi XapakTepUCTHKA LIEJIE U 3aa4 U3YYEHUs
npenMera B MporpamMme Mo XUMHUUA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeaHero oomiero oopazoBanusi. Cerojns B
npenojaBaHUM XUMUM B OOJbIIEH CTENEHW OTHAETCA  MPEANOYTEHUE
NPaKTUUYECKOW KOMIIOHEHTE CoJiep>KaHusg OOydeHMs, OpPHEHTUPOBAHHOW Ha
MOJATOTOBKY BBIIYCKHUKA O0IIE00pa30BaTENbHOM OpraHU3alliy, BIIAJCIONIEIO HE
HAaOOpOM 3HaHMM, a (YHKIIMOHAILHON TPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU H
YMEHUSMHU aKTUBHOTO TIOJIY4YCHHsI 3HAHUW U MPUMEHEHUS UX B PEAbHOW KU3HU
JUTSL pelICHUS] TPAKTUYEeCKHUX 3a]1au.

B cBa3u ¢ oMM 1npu W3ydeHUH IMpenMera «XUMHUS» JIOMUHUPYIOLIEE
3HaYEHHUE MPHOOPETAIOT TaKKUE LIENU U 3a/1a4H, KaK:

ajanraius 00yJarlmxcsi K YCIOBUAM JUHAMUYHO Pa3BUBAIOILETOCS MUPA,
dbopMUpOBaHHE  WHTEIUIEKTYaTbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHITHIO TPAMOTHBIX
pPELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEILIECTBAMH U UX
NPUMEHEHUEM;

dbopMupoBaHMEe Yy OOYJaArONMXCS  KITIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIIUI), WMEIOIMX YHUBEPCAIbHOE 3HAYEHHE ISl Pa3IMYHbIX BHUOB
JeATeILHOCTH: PEIICHUS MpoOJieM, MOUCKa, aHaIu3a U 00paboTKu MHGOPMAIHH,
HEOOXOMUMBIX JUIsI TIPUOOpPETEHHUs] OTbITa JAEATEIHbHOCTH, KOTOpas 3aHHMaeT
BAKHOE MECTO B T[O3HAHUMM XUMHUHU, a TaKkKe JJIsI OLEHKM C [O3UIUI
DKOJIOTHUECKOM O€30MacHOCTH XapaKTepa BIHMSHUSA BEHIECTB U XHUMHUYECKUX
MIPOLIECCOB HA OPTaHM3M YeJIOBEKAa U PUPOJHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
criocoOHOCTEH 00yJarOIMXCs: CIOCOOHOCTH CAMOCTOATENBHO NMPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHUHU B COOTBETCTBHUH C KM3HEHHBIMU MOTPEOHOCTIMU, UCTIONH30BaTh
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA U aHau3a Y4eOHOU H
HAYYHO-TIOMYJIIPHON HHPOPMAITUH XUMHUYECKOTO COICPIKAHUS;

(GbopMUpOBaHUE U PA3BUTHE Yy O0YYAIOIIMXCS aCCOLIMATUBHOTO U JIOTHIECKOTO
MBIIIICHUs, HA0II0AaTeIhbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOWMBI, B YaCTHOCTH, TPU TUIAHUPOBAHWU M TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydJalomuXcs YOSXKAEHHOCTH B T'YMaHHUCTUYECKOM
HAMpPAaBJICHHOCTH XWMHH, €€ BAXHOW POJIM B PEIICHHH TJIOOAIBHBIX MPOOJeM
PaIMOHATILHOTO TPUPOIOTIOIE30BAHMS, MOTIOJHEHHUS SHEPTETUIECKUX PECYPCOB U
COXpaHEHHUs MPUPOIHOTO PABHOBECHs,, OCO3HAHUSA HEOOXOJIUMOCTU OEpPEKHOIO
OTHOLLIEHHUS K MPHUPOJE U CBOEMY 3JI0pPOBbIO, a TaKXe MPUOOPETEHMs OIbITa
WCIIOJIb30BaHMUS TIOJYYCHHBIX 3HAHWUW JUISI TPUHATHS TPaMOTHBIX PEIICHUNA B
CUTYaITUSX, CBSI3aHHBIX C XUMUYCCKUMHU SBIICHUSMH.

B yueOHOM miaHe cpegHero o6Omiero oOpa3zoBaHUs TpPeAMET «XUMUSD)
0a30BOro ypoBHSI BXOJIUT B COCTaB MPEAMETHON 00s1acT « ECTeCTBEHHO -HAy4YHbIE
TIPEIMETHD».

OO6u1ee yucso 4acoB, OTBEAEHHBIX [T U3YUEHUSI XUMUH, Ha 0a30BOM YPOBHE
cpenHero oo0iero oopasoBanusi, cocTaBisier 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Hezenmo), B 11 kimacce — 34 vaca (1 yac B Heneno).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPT'AHUYECKASA XUMUA

TeopeTuuecKkne 0OCHOBBI OPraHUYeCKOl XUMUHU

[Ipenmer opraHU4eCcKO XUMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUM HOBBIX BEUIECTB M MaTrepualioB. Teopus CTPOCHUS OpPraHUYECKUX
coenuHenmnit A. M. bytnepoBa, €€ ocHOBHBIE N0J10KeHU. CTPYKTYpHBIE (POPMYJIbI
OPraHMYECKUX BEIIECTB. [oMonorus, wu3oMepus. XUMHYECKass CBS3b B
OPraHMYECKUX COCAUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBS3M.

[IpencraBneHne o KiacCU(PHUKAIMU OPraHUYECKUX BemecTB. HomeHkmaTypa
OpPraHNYeCKUX COEAWHEHUN (CUcTeMarndeckas) W TpPUBHAIbHBIC Ha3BaHUS
BOXHEHUILMX MPEICTABUTEIEH KJIACCOB OPraHUYECKUX BEUIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl M3YYEHHsI BEUIECTB M WX TNPEBpAILCHUN:
O3HAaKOMJICHHE C o00OpasllaMM OpPraHMYEeCKUX BEIIECTB M MarepuajaMd Ha HX
OCHOBE, MOJICJTUPOBAHHUE MOJIEKYJ OpPTaHUYECKHX BEIIeCTB, HAOIIOACHHE U
ONMCAHKE JEMOHCTPALMOHHBIX OTILITOB MO MPEBPALICHUIO OPTaHUYECKUX BEILECTB
IIPY HarpeBaHWM (IIaBJICHHUE, OOYTIIMBAHKUE U TOPEHUE).

YriaeBoaopoanbl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMECKMU pAf. MeraH u 3TaH —
NPOCTEHIINE TPEICTABUTENN aJKaHOB: (PM3UYECKHE M XUMHYECKHE CBOWCTBA
(peakuuu 3aMelIeHUsT U TOPEHMs), HAXOXKAEHUE B MPHUPOJIE, MOJIy4EHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUN Psil. DTUIEH U MPOIUJICH —
NPOCTEHIIINE TPEICTABUTEIN aJKEHOB: (M3MYECKHEe M XUMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHHWA, TAJIOTCHUPOBAHMS, THIpATAllMM, OKHUCJICHUS U
MOJIMMEPU3AIUN ), MOJy4CHHE U IPUMEHEHUE.

Ankaguensl: OytaaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHEHIMe
XUMUYECKUE CBOWCTBA (peakuusi mojuMepusaiuu). [logydeHue CUHTETUYECKOTOo
Kay4yKa U pE3UHBL

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUUECKUM psil. ALIETUIICH
— TPOCTEUIHMIA TPEACTABUTENh AaJKHHOB: COCTaB, CTpOEHUE, (U3UUECKHE W
XUMUYECKUE CBOMCTBA (PEAKIMU TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpaTaIUH,
TOPEHUS ), TIOJTy4EHUE U PUMEHEHUE.

Apenbl. benzon: cocrtaB, cTtpoeHue, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA
(peakiuu raJloreHUpOBaHUsl U HUTPOBAHUS ), TIOJTYyYEHUE U NMPUMEHEHUE. 1onyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUSL U HUMPOBAHUSL), NOdyYyeHue u npumenenue. TOKCHUUYHOCTb



apeHoB. ['eHermueckas CBsI3b MEXAY YIJIEBOAOPOAAMH, NPUHAJICKAIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpupoiHBIE MCTOYHHMKHM YIJI€BOAOPOAOB. IIpupomHbIl ra3 M MOIyTHBIE
HedTsHBIE Ta3bl. Hedth 1 €€ mpoucxoxaenne. CriocoObl mepepaboTKu HedTH:
NEPETOHKA, KPEKUHI (TEPMHUYECKHUNA, KATAIMTUYECKHi), mnupoiu3. IIpomykrsl
nepepadoTKu HE(PTH, X TMPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHbIi
yroJb U MPOJIYKThI €r0 NepepadoTKH.

OKCHEPUMEHTAIbHBIE METOJAbl M3YYEHHs BEIIECTB W MX NPEBPALLCHUM:
O3HAKOMJIEHME C oOOpa3ljaMHM IUIaCTMacC, KaydyKOB M PE3UHBI, KOJUIEKLUU
«Hedpte» u  «VYromb», MOAEIMpPOBaHHE  MOJIEKYJ  YIJEBOJAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, IPOBENCHUE NPAKTUYECKON pAabOTHI: MOJIyUYEHUE ITUIIEHA
Y U3YUYEHHUE €r0 CBOMCTB.

Pacuérneie 3anaumn.

Bbluucienuss mno ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEILIECTBA WJIM MPOAYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

Kuciiopoacoaep:xkaume opranniecKie coeIMHeHus

[IpenenpHblE OQHOATOMHBIE CIMPTHL. MeETaHOT W 3TaHOJ: CTPOECHHE,
busznueckue M XMMUYECKHE CBOMCTBA (peakuuu C AaKTUBHBIMU MeETaJUlaMH,
raJloreHOBOJIOPOJaMH, TOpPEHHUE), TNpUMEHEHUE. BoaopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METaHOJA U 3TaHOJIA HA OPraHU3M Y€EJIOBEKa.

MHoOrOaroMHele  COMPTHI. ODTWICHIVIMKOJb W  T[JIUMUEPUH: CTPOECHHE,
¢usznueckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEUCTBHE CO IIETOYHBIMU
METaJUlaMHi, KaueCTBEHHasl peakivsi Ha MHOTOaTOMHble crnupThl). [leiicTBue Ha
OpraHu3M 4esoBeka. [I[puMeHeHue TIMuepruHa U STUICHTJIMKOJIA.

@deHOJI: CTpOEHUE MOJEKYJbl, (PU3MUECKUEe M XUMHYECKHE CBOMWCTBA.
ToxkcuunocTh Penona. [Ipumenenne denona.

Anpnerunibl U KemoHul. DopManbAEruj, AaleTaIbJACTUA: CTPOCHHUE,

dbusznueckue U XMMUYECKHE CBOMCTBA (pEakIMU OKHUCJICHUS M BOCCTAHOBIICHUS,
Ka4eCTBEHHBIE PEAKIINH ), TOJIyYCHUE U IPUMEHEHHE.

OIHOOCHOBHBIE TpEJENbHbIE KapOOHOBbIE KHUCJIOTHL. MypaBbuHas U
YKCYCHAasi KUCJIOTBI: CTpO€HHe, (pu3nueckrue U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1me A1 Kiacca KUCIIOT, peakiusi dTepuuKalum), moJydyeHUe U MPUMEHEHHE.
CrteapuHOBasi M OJIEMHOBAsl KHUCJOTHI KakK MPEICTABUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

Cnoxuble 3(pupbl Kak TPOM3BOAHBIE KApOOHOBBIX KHCJOT. [ maponm3
ci0HbIX 3pupoB. XKupsl. ['mapomus sxupos. [pumenenne xupoB. buomormaeckas
POJIb )KUPOB.



YrineBoawl: cocTaB, KiaccuuKanus ~— YIIEBOJOB  (MOHO-, JU- W
norcaxapuapl). [roko3a — mpocTelmii MOHOcaxapHua: 0COOCHHOCTH CTPOCHHUS
MOJICKYJbI, (U3WMYECKHMEe W XUMHUYECKHE CBOWCTBAa (B3aMMOJCIHCTBHE C
ruapokcuom Meau(ll), okucieHre aMMuadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIFOKO3bl), HaXOXKICHHE B TMPUPOE, MPHUMEHEHHUE,
ounosiornyeckas poiib. @otocunre3. Gpykro3a Kak U3OMEpP TIIFOKO3BI.

Kpaxman u nemmnono3a Kak npupoaHbie nojmMepbl. CTpoeHue Kpaxmana u
HeUT003bl.  DU3nMYecKkue M XMMHUYECKHE CBOMCTBA Kpaxmana (THAPOJIM3,
Ka4eCTBEHHAs PEAKLUs C UOJIOM).

DOKCNEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U WX NPEBpAILCHUI:
MPOBECHUE, HAOJIOJCHUE U OIMCAHUE JIEMOHCTPAIMOHHBIX OTMBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIUPTOB (OKUCJIEHHUE ATAHOJIA
okcunom wmeau(ll)), MHOroaTtoMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anpnerunoB (OKUCIeHHEe aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxcumaom wmenu(ll), B3ammomelcTBUE Kpaxmana € HOJIOM),
MPOBEICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnbie 3anauu.

BbluncrieHuss 1o ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMM MO0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB UJIM MPOJTYKTOB PEAKIUN).

AzoTCoepKalire OpraHuyeCKUe COSIUHEHUSI.

AMMHOKHUCIIOTHI Kak aM(OTepHbIE OpraHudeckue coequHeHus. dOuznyeckue
U XUMHYECKHE CBOWCTBA aMUHOKHUCJIOT (Ha mpuMmepe rimiuHa). buojoruueckoe
3HAUYEHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoaHbIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. I[lepBudHasi,
BTOPUYHAsT M TPETUYHAs CTIPYKTypa O€nKoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUPOJIU3, ICHATYypaIlusl, KaueCTBEHHbIC PEaKIIMKU Ha OCITKH.

DKCNEPUMEHTAIbHBIC METOJbl M3YYEHHS BEIIECTB M WX TPEBpPAaIICHUN:
HaOJIIOICHUE U OTIMCAHUE JIEMOHCTPAIMOHHBIX OTBITOB: J€HATYpaIus OCIKOB TpU
HarpeBaHuM, IBETHHIC PEAKIINH OCIIKOB.

BoicokomosiekyJIsipHbIe COeTUHEHHST

OcCHOBHbIE MOHSTHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COSIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJMMEPU3AIINHU, CPEIHAS MOJICKYISIpHas
Macca. OCHOBHbIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPDHBIX COCAWHEHUN —
MOJIMMEPU3AITUS U TTOJTUKOHICHCAITHSL.

DKCNEpUMEHTATLHBIC METOJbl WM3Y4YEHHS BEIISCTB W WX TNPEBPAIICHUI:
O3HAaKOMJIEHHE C O0pa3laMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcCC,

Kay4yKOB.
MexxnpeaMeTHbIe CBA3H.



Peannzannss MexXnpenMETHBIX CBSI3EU MPU U3YYEHUN OPTaHUYECKOW XUMUU B
10 kmacce oCymIIeCTBISIETCSI 4Yepe3 HCIOJIb30BaHME KaK OOLMX €CTECTBEHHO -
HAYYHBIX TOHSTHM, TaK U MOHITHH, SBIAIOIIMXCS CUCTEMHBIMHU JJII OTIAEIbHBIX
NPEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO61me ecTeCTBEHHO-HAYUHbIE MMOHATHUS: ABJICHUE, HAYYHBIN (haKT, rUnoTe3a,
3aKOH, TEOpHsl, aHAJIN3, CHHTE3, KiacCU(UKalus, MEPUOJUIHOCTb, HAOIIO/IEHNUE,
U3MEPEHUE, IKCTIEPUMEHT, MOIETUPOBAHUE.

@dusuka: wmarepusi, DJHEpPrus, Macca, aToM, DJJIEKTPOH, MOJIEKYJIa,
HPHEPTETUYECKUN YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NUECKHUE BETNYUHBI U SIUHUIIBI UX U3MEPECHUS.

buonorus: knerka, opranusM, Ouocgdepa, OOMEH BELIECTB B OpraHU3ME,
(GoTOCHHTE3, OMOJIOTHMYECKHM AKTUBHbIE BellecTBa (OENKU, YIJIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadus: MuHepasibl, TOpHBIE MOPObI, MOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO,
pECypChI.

TexHonorus: mnUUIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOIO MUTAHMUS,
MOIOILME CPENCTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE TPEnapaThl, MaTepualbl U3
UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTTAHUYECKASA XUMUA

TeopeTndeckne 0CHOBbI XUMHHU

XUMUYECKUNA dJEMEHT. AToM. Snpo aroma, H30TONBL DJIEKTPOHHAs
000J104Ka. DHEPreTHYeCKhe YPOBHH, MOTYypPOBHH. ATOMHBbIC opOUTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeeNieHrss JIEKTPOHOB M0 OpOUTalsIM B aToMax
AIIEMEHTOB TEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAT KOH(PHUTYpaIHsI aTOMOB.

[lepnonnueckuii 3akoH U [leprognueckass cucTeMa XUMUYECKHX DJIEMEHTOB
J. . MenneneeBa. CBsA3b NEpUOANUECKOro 3akoHa M lleproamueckoil cucTemel
xumMudeckux anemeHToB [[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHMHYECKUX DJIEMEHTOB W
oOpa3yeMbIX WUMH TIPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIaM W TEPUOIaM.
3HavYeHue NepUoMIECKOTO 3aKOHA B PA3BUTHUHU HAYKH.

Ctpoenne BemecTBa. XHMHUYECKas CBs3b. BuAbl XHMHUYECKOU CBS3H
(KOBaJICHTHAsE HEMOJISIpHAs W TOJISIpHAsi, MOHHASA, METaTM4ecKas). MexaHU3Mbl
00pa3oBaHUsl KOBAICHTHOMW XUMHYECKOW CBSI3M (OOMEHHBIM U JOHOPHO-
aKuenTopHeiil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIATEIHHOCTS.
Crenenb okuciaeHus. MIoHbI: KaTHOHBI ¥ AHUO HBL.



BemectBa MOJEKYJIIDHOTO M HEMOJIEKYJSIPHOIO  CTPOCHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEILECTBA. | HIIbl KPUCTAUIMUECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAIVIMYECKOU PEIIETKH.

[lonsiTHe O IUCHEPCHBIX CHUCTEMax. VMCTMHHBIE M KOJUIOWIHBIE PAaCTBOPSI.
MaccoBas 10151 BemmecTsa B pacTBope.

Knaccuduxanms HEOPTaHUYECKUX COCIMHEHMM. Homenkmarypa
HEOPTaHMYECKUX BELIECTB. | €HeTHYecKas CBA3b HEOPraHMYECKUX BEILECTB,
IIPUHAJICKANMX K PA3JIMYHBIM KJIACCaM.

Xumunueckas peakums. Knaccupukanuss XMMHYECKHMX — peakuuid B
HEOPTaHMYECKOW M OPraHUYECKOM XUMHUHU. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUs U MPEBPAILEHUS SHEPTUU IPU XUMHUYECKUX PEAKLIUAX.

CkopocTh peakliuy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (akTopoB. OOpaTtumble
peakuuu. XUMHUYECKOe paBHOBecHE. DaKTOpBI, BIMSIOMIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DunexktponuTrueckas auccormanus. CuibHbIE U cialbie 3JeKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCJIAsl, HEUTpalbHasl, LIEJIOYHAS.

OKHUCIUTENLHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCHEPUMEHTAIbHBIE METOABl M3YYEHHs BEIIECTB W WX NPEBPALLECHUI:
nemoHcTpauus Tabmun «llepuonnueckas cucreMa xumuueckux siaementoB [, W
MenieneeBa», U3ydeHHE MOJENENd KPUCTALUTMYECKUX PEUIETOK, HAOIOACHHUE U
OMMCaHUE JEMOHCTPAIIMOHHBIX U JJa0OPaTOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHIA
BOJIOPOZA B NMPUCYTCTBUM KaTaIM3aTropa, ONPEAEICHUE CPEIbl PACTBOPOB BEILECTB
C TMOMOIIbI0 YHHMBEPCAILHOTO HWHAUKATOpPA, pEaKIUd HOHHOTO OOMeHa),
IPOBEJICHUE MPAKTUUECKOUN paboThl « Biusinue pazinuHbIx (PakTOpoB HA CKOPOCTH
XUMUYECKOU PEaAKLINI.

Pacuérnrie 3agayn.

Pacu€rel 1m0 ypaBHEHHMAM XUMUYECKHX pPEAaKUWA, B TOM YHCIE
TEPMOXUMHUUYECKHE Pacy€Thbl, Pacy€Tbl C HCIOJb30BAHWEM ITOHITHS «MAacCOBAs
JIOJIS BEIIECTBAY.

Heopranuueckasi xumMus

Hemeramnel. Ilosmoxxenne HemeraimioB B Ilepuomnueckon  cucteme
xumudeckux snemeHToB J[. M. MenpaemneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (HA MpHUMEpE
KHCJI0pOia, cephl, hocdopa u yrieposa).

XUMHUUYECKHUE CBOMCTBA BAKHEUIIMX HEMETAJIOB (TaJOTEHOB, CEphbl, a30Ta,
dbochopa, yriepoma W KPEMHHS) W UX  COCAMHEHWH  (OKCHJIOB,
KHCJIOPOJICOIEPIKAIIMX KUCIIOT, BOJOPOAHBIX COCAUHEHNN).

IIprMeHeHnEe BAXKHENIINX HEMETAIUIOB U UX COEITUHEHUN.



Meramnbl. [lomoxenne meramoB B llepuoanueckorn cucteMe XMMUYECKUAX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JOUEK
aroMOB MeTauioB. O0mme ¢gusznueckue cBoiicTBa MeTawioB. CIUlaBbl METAIOB.
DJIEKTPOXUMUYECKUM Psiji HANPSXKEHU METAJUIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KAJIMW, KaJbIUH,
MarHui, allOMUHUN, [IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHHUIA.

OO6mme crnocoObl moiydeHus MeTauioB. [IpumeHeHne merasuioB B OBITY U
TEXHHKE.

ODKCIEPUMEHTAIBHBIE METOJIbI W3YYCHHsI BEIIECTB M WX MPEBPAIICHHI:
U3y4eHHe KOJUIeKIMU «MeTapl U CIUIaBbl», 0Opa3loB HEMETAUIOB, PEIICHUE
AKCTIEPUMEHTAIILHBIX 337a4, HaOJIOJICHUE U OMNHCAHHWE JIEMOHCTPALMOHHBIX H
Ja00paTOPHBIX OIBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATIOMUHHUS C PaCTBOPAMHU
KHUCJIOT U IIEJIOUEH, KaUeCTBEHHBIEC PEAKI[MU HA KATUOHBI METAJUIOB).

PacuérHbie 3amaumn.

Pacuérel macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOIO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacuéThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OHO
13 BEIIECTB UMEET MPUMECH.

XuMHusi 4 ’KU3Hb

Posib xumuu B 0OecCriedeHUN IKOJOTUUECKOM, SHEPTETUIECKOW U MUIIEBOM
0€30MacHOCTH, PA3BUTUU MeAUlIUHBL. [loHATHE O HaydyHBIX METOJIaX MO3HAHUS
BEILIECTB Y XUMHUYECKUX PEAKIIHA.

[IpenacraBnenuss 00 OOIMMX HAYYHBIX MPUHIMUIAX [POMBIILICHHOTO
MOJY4YECHUS] BXKHEHIIINX BEIIECTB.

UYenmoBeK B MHPE BEIIECTB M MaTEPUAIOB: BAKHEUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKIIMOHHBIE MAaTepUalbl, KpackW, CTEKJIO, KEpaMHKa,
MaTepUalIbl U AJICKTPOHUKH, HaHOMAaTepuasbl, OPraHUYE€CKUE W MHUHEPAJIbHbIE
ynoOpeHus.

XuMusi ¥ 3JI0POBbE YEIOBEKA: MpaBWa HCIIOJH30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MacHOrO UCTIOJIb30BaHUS MpenapartoB OBITOBOM XUMHU
B NOBCEIHEBHOM >KU3HU.

MexnpeaMeTHbie CBA3H.

Peammzanmst  MEXNpenIMETHBIX  CBSI3EH TMpU  HU3YdEHHH OO0mer u
HEOpTraHMYecko XxuMuu B 11 Kiacce oCymliecTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX €CTeCTBEHHO-HAYYHBIX TIOHATHM, TaK ¢ TOHSATUN, SBJTIOIIUXCS
CHUCTEMHBIMU JIJISl OTJIEJIbHBIX MPEAMETOB €CTECTBEHHO -HAYYHOTO IIMKJIA.

OO0mmme ecTecCTBEHHO-HAYYHBIC MOHSITHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaIM3, CHUHTE3, KiIaccudukamus, IepUOJUIHOCTh, HAOJIOICHNE,
AKCIIEPUMEHT, MOJICTIUPOBAHNE, U3MEPEHUE, SIBJICHUE.



®duszuka: mMarepus, SJHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTETHYECKHUI YPOBEHb, BEILIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, (PM3MYECKUE BETMUMHBI U €IUHUIBI UX
U3MEpEHHsl, CKOPOCTb.

buonorusa: kierka, oOpraHmM, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3Me.

['eorpadusi: MuHepasbl, TOpHbIE MOPOIbI, MMOJIE3HBIE UCKOTIaEMbI€, TOTUIUBO,
pecypchbl.

TexHonorust: XUMHYECKas MPOMBIILIIEHHOCTb, METAJUTypPTHsi, MPOU3BOACTBO
CTPOUTENbHBIX MaTEpPUANIOB, CEIBCKOXO3SIIICTBEHHOE MPOU3BOJICTBO, IHILEBAs
NPOMBIIUIEHHOCTh,  (hapMalleBTUUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TMpPenaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHUaioB,
AIIEKTPOHHAS POMBIIIEHHOCTh, HAHOTEXHOJIOT UM



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XMMIUN
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHHUA K pe3yJbTaraM OCBOEHUS
oOyJaronmMucs TporpamMM cpefaHero oomero oOpa3oBaHUS (JIMYHOCTHBIM,
METAaNpeAMETHBIM M MIpeAMETHbIM). HayduHo-meronnueckoid OCHOBOW ISt
pa3palboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS NPOrPaMM CPEIHEro OOILEro
00pa30BaHus SIBISIETCA CUCTEMHO-/1EATENbHOCTHBIN MOIXO.

B cooTBeTCTBUM € CHCTEMHO-IEATEIILHOCTHBIM MOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpEIMETa «XHMHS» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIACICHBI CJICAYIONINE COCTABIISIONIHIE:

OCO3HaHUE OOYYAIOIIUMUCS POCCUMCKON TPaXIAHCKOW HWJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEAEIICHUIO;

HAJIMYUE MOTHUBALIMU K 00Y4EHUIO;

L[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIACHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX EHHOCTEN U UCTOPUUYECKUX TPAAULMI 0a30BOM HAYKU XHUMUH;

FOTOBHOCTh M CIOCOOHOCTh OOY4YaroIIMXCSl PYKOBOJCTBOBATbCS B CBOEH
JESTEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMH, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMUUYECKOTO 00pa30BaHusl;

HAJIMYUE MPABOCO3HAHUS 3KOJIOTUYECKOM KyIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEJIM U CTPOUTH )KMU3HEHHBIE IJIAHBbI.

JInuHOCTHBIE pE3yJbTaTbl OCBOEHHUS NIpenMmera «XUMHUsSD JIOCTUTAIOTCA B
€IMHCTBE Y4YE€OHOM W BOCHUTATEILHOW JAESITENIbHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLUOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU
U HJlealaMd POCCUHCKOTO TpaKJaHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMHd W  TpaBWJIaMH  TOBEACHUS, CIOCOOCTBYIOIIMMH  IpOLIEcCaM
CaMOITIO3HAaHUsI, CaMOPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yYaroImMXxCsl.

JInuHOCTHBIE pE3yJbTaTbl OCBOEHUS TMpeaMeTa «XUMUS» — OTpaxaroT
Cc(hOpMHUPOBAHHOCTh OTBITA TO3HABATENILHOM U TPAKTUYECKON JEsTELHOCTH
00ydJaronmxcst 1Mo peaar3aluy NIPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCJE B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHMS .

OCO3HAHUA 00YYaIOLMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YB@KEHUS K 3aKOHY U ITPABOTMOPSIKY;

NPEACTaBICHUA O COLMAIbHBIX HOpPMax U TNpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



FOTOBHOCTH K COBMECTHOM TBOPUYECKOM MAEATENHHOCTH TMPU CO3/IaHUU
y4e0HBIX TPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATEIBbHBIX 3a71a4, BHITIOJTHCHUU
XUMUYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTM TOHMMAaTh W TPUHMMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apTyMEHTHI APYTUX MPHU aHATHM3€ PA3JIMIHBIX BUI0B Y4eOHOH JeATEeIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHMS .

IIEHHOCTHOTO OTHOIICHUS K WCTOPUYECKOMY M HAYyYHOMY HACJEIUIO
OTECUECCTBEHHOMN XHUMUHU;

YBOKEHUS K TIPOIECCY TBOPUECTBA B 00JACTH TEOPHH U TMPAKTHUECKOTO
MPUMEHEHUS XMMHUHU, OCO3HAHUSI TOTO, YTO JIOCTUXKEHUSI HAYKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOJIOJICHUM,  KPOMOTJIMBBIX  DKCIIEPUMEHTAILHBIX  TTOUCKOB,
MOCTOSTHHOTO TPYy/ia YYEHBIX U IPAKTUKOB;

MHTEpECa M TO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHasm3e MHGOPMAIMKU O TIEPEIOBLIX JOCTHKEHUIAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOTO CO3HAHUS, ITUUECKOI'0 MOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMU SBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

FOTOBHOCTH OLIEHHMBAaTh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE TMOCJEACTBUN ITHUX
MOCTYIIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbA:

MOHMMAHUSI IIEHHOCTEW 370poBOTO U ©Oe3omacHoro oOpa3za JKHU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (pU3MUecKOMYy W
MICUXUYECKOMY 3JI0POBBIO;

COOJIIOICHUST TIPaBWJI OE30IaCHOr0 OOpaIleHHs C BEIIECTBAMH B OBITY,
MOBCEHEBHOM JKU3HU U B TPYJOBOU AEATENBHOCTH;

MOHMMAHUS IIEHHOCTH TIPaBWJI HWHIMBUIYAILHOIO U  KOJUICKTUBHOTO
0€30MacHOTO TIOBEACHUS B CUTYAITUSAX, YTPOXKAIOIIUX 37I0POBBIO U YKU3HU JIFOJICH;

OCO3HAHUS TOCJCICTBUN M HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOJieHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHHUS );

5) TpyA10BOTO BOCIIMTAHUSA:

KOMMYHHKAaTUBHOM  KOMIICTGHTHOCTH B y4eOHO-HCCIIETOBATEIbCKOM
NESATeIbHOCTH, OOIIECTBEHHO TMOJIG3HOM, TBOPYECKOM MW JPYrux BHAAX
JEATETbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PCIICHUU TMPAKTHUYECKUX 3ajad
COIMATILHOM HAMPaBJICHHOCTH (B paMKaX CBOETo KJiacca, IIKOJIbI );



UHTEpeca K MPAKTUYECKOMY M3yUYEHHIO Mpodeccuil pa3aMaHoro poaa, B TOM
YHCJIC HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUN 110 XUMUH;

YBOXEHUS K TPYAY, JIOASAM TPY/Ja U pe3yibTaTaM TPYAOBOM IEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY HWHAMBUIYaTbHOW TPAeKTOPHUU
obpazoBanusi, Oymymiei mpodeccuu W peann3aliil COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBA;

6) ’K0JIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTMUECKHU LIEIECOO0PA3HOrO OTHOIIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIC;

NOHUMAaHUs TJ00AIBHOTO XapakTepa HSKOJIOTMYECKUX MpPOOJeM, BIMSHUS
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIILHOM CPEbI;

OCO3HAHHSA HEOOXOJAUMOCTH UCIOJb30BaHUS JOCTHIKEHUH XUMHMH IS
pEeLEeHNs] BOMPOCOB PAMOHAILHOTO MPUPOAOTIOJIb30BAHMS;

AKTUBHOTO HENPWATHS JCUCTBUM, NPHUHOCAUMX BPEN OKPYKAIOLICH
OPUPOJHON CpEele, YMEHHUS NMPOrHO3MPOBATH HEOIArONPHUSATHBIE 3KOJIOTUYECKHE
MOCJIEACTBUS NPEANPUHUMAECMBIX JIEHCTBUI U PEAOTBPAILATh UX;

HAJIWYHS PA3BUTOrO SKOJIOTHYECKOIO MBIIUIEHUS, YKOJIOTUYECKOU KYJIbTYpBI,
OIBITA NEATETbHOCTH JKOJIOTUYECKOU HaNpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B MO3HABaTEIbHOM, KOMMYHUKATUBHON W COLMAIILHOM
NPaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTHUBHO NPOTUBOCTOSITH HJIEOJOTHH
xemooOouu;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTHKU;

NOHUMAHUS CHEIMPUKA XUMHM KaKk HayKd, OCO3HaHUSI €€ pOoJau B
(GOopMUPOBaHUM PALMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU LEJIOCTHOTO
NpeacTaBiIeHUs 00 OKPYXKAIOIIEM MUpPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3AKOHOMEPHOCTEW M PEHIEHUU MpOOJeM COXpaHEHHUS
IIPUPOIHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTHM XMMHUU JJIsI COBPEMEHHOM
UUBAJIM3ALMK: B €€ TYMAaHMCTUYECKOM HAMNPABICHHOCTA W BAXXHOW pPOJM B
CO3JIJaHUU HOBOM 0a3bl MaTepUaIbHOUN KyJIbTYphl, pEIICHUHU TI00aTbHBIX MPo0OJIeM
YCTOWYMBOI'O Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOU U
HKOJIOTUUECKOM OE€30MacHOCTH, B Pa3BUTHUH MEIMIIMHBI, OOECIEUEHUU YCJIOBHIA
YCHEIIHOTO TpyJla M OKOJOTUYECKH KOMGMOPTHOW >KM3HM KaXKIOTO 4YJIeHA
00I1IeCTBa;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMaHHUSl CYIIHOCTH METOJOB
MO3HAHHUS, UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJIydaeMble 3HaHUS JJIs aHaIu3a U OObSICHEHUS SBJICHUM OKPYKAIOIIEro Mupa u
IPOUCXOJAIIMX B HEM U3MEHEHHUI, YMEHHUS J1eNIaTh OOOCHOBAHHBIE 3aKIFOUEHHS Ha
OCHOBE Hay4HbIX (PaKTOB U HMEIOIIMXCS JaHHBIX C LEIbI0 IOJIY4YECHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMUYECKHE 3HAHMA IS
perieHus mpo0JeM B pEalIbHBIX JKU3HEHHBIX CUTYalIUAX;

MHTEpECA K MO3HAHUIO U UCCIIEA0BATENbCKOM eI TENILHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENpEphIBHOMY OOpa30BaHUIO U
caMo00pa3oBaHMI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM MO XUMHHU B
COOTBETCTBHH C )KU3HEHHBIMU NOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3jM4yHbIX cepax MmpodeccuoHaIbHON
JESTEIbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS YYEOHOTO Tpeamera « XuMus» Ha
YPOBHE CPEJTHEr0 0011Iero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMBbIE 711 (OpMHUpPOBaHHWSI ~ MHPOBO33PEHHS  OOYJArOIIUXCS
MEXKIUCIUIUIMHAPHBIC (MEXIPEIMETHBIC) OOIIeHAYIHbIC TTOHSATHUS, OTPAXKAIOIINIE
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpPAa W CHEHU(PHUKY METOAOB TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepuisi, BEUIECTBO, SHEPTHS, SBJICHHUE,
MPOIIeCC, CUCTEMA, Hay4IHbIN (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCTICIOBAHNE, HAOTIOEHUE, M3MEPEHNE, IKCTIEPUMEHT U JPYTHE);

YHHUBEpCaJIbHbIE yacOHbIC NCUCTBUA (TO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJiaTUBHbIE), 00ecIeynBaroIIMe (dbopmupoBaHue (YHKIIMOHATBHO N
IPAMOTHOCTH Y COIMATIbHOM KOMIETEHIINH 00 yUatOIXCS;
CIIOCOOHOCTh o0 yJarommxcs UCTOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS M YHHUBEPCAIbHbIC YdeOHbIC
JIEUCTBHUS B TIO3HABATEIILHOMN U COLIMAIIbHOM MPAKTHKE.

MeranpeaMeTHble PE3yJIbTaThl OTPAXAKOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMKM, KOMMYHUKATUBHBIMU W PETYJSTUBHBIMU
JICUCTBUSIMH.

OsBJaajenue YHHBEPCAJIbHBIMU y4eOHbIMH No3HABaTeJIbHLIMH
AeHCTBUSIMM

1) 0a3oBbIe JIOTMUYECKHE 1€ HCTBUS:

CaMOCTOSITEIbHO  (OpMYyJIUpOBaTh W aKTyaJlM3UpPOBaTh  IPoOJiemMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OTIPENENATh LENU JEATCIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTHKEHHUS, COOTHOCHUTh PE3YJIbTAThI JEATEIIbHOCTH C TIOCTABJICHHBIMU LESIMU;

WCIIOJIb30BATh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUMECKOTO MBIIUICHUS —
BBIJICJISATh XapPaKTEPHbIC MPU3HAKKU TOHSATUM W YCTAaHABIMBATh UX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS I OOBSICHEHUSI OTAENbHBIX (PaKTOB U
SIBIICHUM;

BbIOMpAaTh OCHOBAaHUS U KPUTEPUHM I KiIacCU(UKAMU BEIIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHABIMBAaTh NPUYMHHO-CIECACTBEHHBIE CBSI3U MEXAY H3Yy4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYKICHUA (MHAYKTUBHBIE, JIEAyKTHBHBIE, IO
aHAJIOTHH), BBIABJIATE 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX
SIBIICHUAX, (POPMYIUPOBATH BHIBOBI M 3aKIIIOYCHHUS,

IPUMEHSATH B MPOLECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CUMBOJMYECKUE
(3HaKOBBIE) MOJEIH, IPEOOPA3OBBIBATh MOJIETIbHBIE MPE/ICTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas QopMmyia, ypaBHEHHE XUMUYECKOU
peakuuu — NpU PEHICHUH YYEOHBIX MO3HABATEJbHBIX M IMPAKTUUYECKUX 3aiad,
NPUMEHITh Ha3BaHHbIE MOJIENIbHbBIE MPEICTABICHUS JJISl BbISABICHUS XapaKTEPHbBIX
NPU3HAKOB U3y4aEMbIX BEILECTB U XUMUYECKUX PEAKIIHIA.

2) 0azoBble UCCIeI0BaTEIbCKHE IeUCTBUSL:

BJIAJIETh OCHOBAMHM METOJOB HAYYHOTO IO3HAHUS BEIIECTB M XMUMHUYECKUX
peaKuumii;

dbopMyaMpoBaTh LENU U 33[a4H UCCIIEA0BAHNS, UCTIOJIb30BaTh MOCTABJICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUSA M OCHOBBI JJi1 (DOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBbIX CYKJICHUH;

BJIAJIETh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHUSA U  MPOBEIACHUS
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHs HAOJI0O/IAaTh 3a XOJI0OM
IpOIECCa, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro pe3yibTar, (OpMyJIMpOBATh
000011IeHUS U BBIBOJIbl OTHOCUTENILHO JOCTOBEPHOCTHU PE3YyIbTATOB HCCIIEOBAHMUS,
COCTAaBJISAITh 00OCHOBAHHBIN OTUET O TPOJIETAHHOM paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM UCCIEeOBAaTENbCKOM M MPOEKTHOM
JESITEIbHOCTH, TPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOUCKY METOI0B pEUICHUs TMPaKTUYECKUX 3anay, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MO3HAHUSI.

3) paboTa ¢ unpopmanmeii:

OpPUEHTUPOBATLCS B PA3IMUHBIX HCTOYHMKAX HH(OpMaIu (Hay4yHO-
NOMyJsIpHasl JIMTepaTypa XUMHUYECKOrO COJEp)KaHWs, CIPaBOYHBIE MMOCOOUs,
pecypcel MnTepHeTa), aHanu3upoBaTh MHGOPMAIIMIO PA3IUYHBIX BUJIOB U (Hopm
MpEICTaBJICHU, KPUTUYECKU OIICHUBATh e JIOCTOBEPHOCTH U
HENPOTHUBOPEYUBOCTS;



dbopMynupoBaTh 3aMpockl U MPUMEHATh Pa3IMYHbIE METObl MPH MOUCKE U
otObope wuH(pOpManyK, HEOOXOAMMOW JJIA BBINIOJHEHUS y4eOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npuoOpeTarh OMBIT UCMOJb30BaHUS WHGOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3JIMUHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BbIOWpATh  ONTHUMAbHYIO  (OpMYy  IpEICTaBJICHUS
uHpopMaIun (cXembl, rpaduku, JuarpaMmbl, TaOJIUILIbL, PUCYHKH U APYTHE);

UCIIOJb30BaTh HAay4HbI $S3bIK B KauecTBE CpelICTBa Iipu paboTe ¢
XUMUYECKOM wuH(OpMaluell: NpUMEHSATh MeXnpeaMeTHble (dpu3udeckue U
MaTeMaTU4YeCKUe) 3HAKU 1 CUMBOJIBI, (POpMyIIbI, abOpeBHaTypbl, HOMEHKIIATYPY;

UCIOJB30BaTh U MPEoOPa3oBbIBATH 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HarJIsiTHOCTH.

OBiageHne yHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMHY A€M C TBUSIMM

3a/1aBaTh BOIPOCHI MO CYILIECTBY 00CYkAaeMOIl TEMbI B XOJI€ Auallora W/Win
JUCKYCCUM,  BBICKa3bIBaThb  HJAEH, (POpMYyIMpOBaTH CBOM  NPEIJIOKECHHS
OTHOCHUTEJILHO BBITIOJIHEHUS MPE/JIOKEHHOM 3a7auH;

BBICTYNATh C MPE3EHTAUMEH pe3yJbTaTOB IMO3HABATEILHOW JEATEIbHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO WMJIM COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJIHEHUN
XUMHUYECKOr0 SKCHEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIIEIOBAaHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaM3allid y4eOHOro MpoeKTa U POpMyIUPOBATH BBIBObI
[0 pe3yJibTaraM IPOBEIEHHBIX UCCIEAOBAHUN ITyTEM COIVIACOBAHMSA IO3ULIMKA B
X0/J1e 00CYKJIeHUSI 1 0OMEHa MHEHHUSIMH.

OByaileHNe YHUBEPCAIbHBIMH PeryJISTUBHBIMH JIeICTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBAaTh U OCYIIECTBIATh CBOIO TO3HABATEIbHYIO
NeSTEIbHOCTh, Ompenensss e€ LelMd M 3a7auyd, KOHTPOJMpOBaTb M MO Mepe
HEOOXOJIUMOCTH KOPPEKTHUPOBATh MpEJIaraeMblii ajJrOpUTM JIEUCTBUN TMpU
BBIMIOJIHEHUU Y4Y€OHBIX M HCCJENOBATEIIbCKUX 3aJlady, BbIOMpaTh HaumboJjee
3G dEeKTUBHBIN CMOCO0 HX pelieHHs] ¢ y4E€TOM TOJY4YEHHs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH Ha OCHOBE CaMOAHAIN3a
Y CaMOOILICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenmeTHbIE pe3yNbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUSD)
OTPaXKaKOT:

c(hopMHUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOM  COCTaBJISIOINIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHPA, POJM XUMHUU B TIO3HAHUM SIBJICHUU



Opuposbl, B  (POPMHUPOBAHUM MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €&
($YHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIs pelIeH s MPaKTUYECKUX 3a1a4
U DKOJIOTUYECKHM OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY 3J0POBbIO M MPUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArarolMe TOHATHS (XUMHYECKUM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XMMHUYECKAsT
CBsI3b, CTPYKTypHasi (opMyisia (pa3BEpHyTass M COKpalEHHAas), MOJIb, MOJISIpHAs
Macca, MOJSIPHBIM 00bEM, yYriaepoaHbI CcKeneT, (QyHKIHOHAIbHAs TpYyIa,
paauKai, U30MepuUs, U30MEPhl, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPO/IbI,
KHACJIOPOZ M a30TCOAEp KAlllMe COEIMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHHUS
oprannueckux BeuiectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XHMHHU; MHPOBO33PEHUECKUE 3HAHMS,
JeXalye B OCHOBE MOHMMAaHHUS NPUIMHHOCTH M CUCTEMHOCTH XUMHUYECKHX
SBJCHUM, (PAKTOJIOTUUYECKHE CBEJIECHUS O CBOWCTBAX, COCTAaBE, MOJYYECHUU H
0€30IMaCHOM  HCIIOJIb30BaHUM BAXHEWMIMX OPraHMYECKUX BEIIECTB B OBITY H
PaKTUUECKOU AEeSITEbHOCTH YEJIOBEKA;

Cc(hopMUPOBAHHOCTh YMEHUH BBIIBIISITh XapaKTEPHbIE MPU3HAKU MOHSATHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, MCIOJb30BaThb COOTBETCTBYIOIIME MOHSITHUS MPU
OTMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUIN OpraHnyeCKUX COEANHEHU;

c(hOopMHUPOBAHHOCTh YMEHUH HCHOJIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTABJICHUS] MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dbopMyn OpraHM4ecKMX BEUIECTB U ypPaBHEHMH XUMHUYECKMX pEaKIui,
U3TOTABIIMBATh MOJEIM MOJIEKYJI OPTaHMYeCKUX BEILECTB JJI WUTIOCTPALUU HX
XMUMHYECKOr0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh NPUHAJICKHOCTb H3YUECHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNpeaeIEHHOMY
KJaccy/rpymine coequHeHu (YrJIeBOIOpPOIbl, KHUCIOPOA U a30TCOAEp Kallue
COEIMHEHUS, BBICOKOMOJICKYJSIDHBIE COEIWHEHMs), JaBaThb WM Ha3BaHUS IO
cuctemarnueckorr Homenknarype (IUPAC), a takke NnpuUBOAUTH TPUBUAILHBIE
Ha3BaHUsI OTHCJILHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMMIEH, AalleTUJIEH,
STUJICHTJIMKOJIb, TIMLEPUH, (PeHos, GhopMaibaerui, aueTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIFOK034,
bpyKTO3a, Kpaxmal, 1eJUTI0JI03a, TIUIIHH);

Cc(hOpMUPOBAHHOCTh YMEHHUSI OMPEACNSATh BHUIBI XHMHUYECKON CBS3U B
OpraHUYECKUX COCTMHCHUSX (OTMHAPHBIC U KPATHBIC);



Cc(hOpMHUPOBAHHOCTh, YMEHHS TIPUMEHSTH TIOJIOKEHUS TEOPUU CTPOCHHSI
opraanueckux Bemects A. M. bytiepoBa 11 0ObsICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUsI MacChl BELIECTB;

c(hOPMUPOBAHHOCTb ~ YMEHUH  XapaKTepu3OBaTh  COCTaB, CTPOECHUE,
busnueckne M XUMHYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEICH DPa3TMUHBIX
KJIACCOB OpPTraHMYECKHX BEHIECTB (METaH, 3TaH, ATWIEH, MPOIWJICH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, O€H30JI, METaHOJ, 3TaHOJ, ITHJICHTIUKOJb,
rMIepuH, (EHOJ, aleTallbJeru], MypaBbUHAd W YKCYCHas KHUCJIOThI, TJIFOKO3a,
Kpaxma, [EeJUTI0JI03a, aMUHOYKCYCHAsI KUCJI0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBSi3b MEXKJY HUMHM YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKHX PEAKIUNA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

Cc(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UICTOUHUKU YTIIEBOJIOPOIHOTO
cblpbsi  (He(Th, MNPUPOAHBIA Tra3, Yrojib), CIOCOOBI MX TMEPEepabOTKU U
NPaKTUYECKOE MPUMEHEHUE MPOAYKTOB NEpepadoOTKH;

C(hopMUPOBAHHOCTh YMEHUN TPOBOJUTH BBIUMCICHUS TI0 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEUIECTBA WM IMPOAYKTA
peakuuMu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HCXOJHBIX
BEUIECTB WM IPOJYKTOB PEAKIUN);

c(hopMUPOBAHHOCTh yMEHHWI BJIQJIeTh CUCTEMOW 3HaHUW 00 OCHOBHBIX
METOJ[aX HAYYHOTO MO3HAHMS, UCTIOJB3YEMbIX B XUMUU TIPU U3YYCHUU BEILIECTB U
XUMHUUYECKUX SIBJICHUM (HAOIIOAEHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIC XUMHUUYECKWE 3HAHUA JJIl TPUHSATUS pPEIICHUNd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEHIECTBAMHU M HUX
MIPUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHUI COOJIIOaTh MpaBUiia MOJb30BAHUSA XUMUYECKOM
MOCY/IOM W JIaOOpaTOpHBIM OOOPYAOBAaHHEM, a TaKXKe IpaBWIa OOpaICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUHUSMH IO BBINOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hopMHUPOBAHHOCTb YMEHUW IUIAHUPOBATh M BBIMOJHATh XUMHYECKHUM
HKCTIEPUMEHT (ITPEBPALICHUS OPTAHUYECKUX BEILECTB NPU HArpeBaHUU, MOJTyUECHUE
TUJICHA W U3Y4YEHHE €ro CBOICTB, KAueCTBEHHBbIC PEAKIIMU OPraHu4eCKUxX
BEIIECTB, JCHATypalus OEKOB NMpPU HArpeBaHWH, LIBETHHIE PEaKIMU OEJKOB) B
COOTBETCTBMM C TMpaBWIaMHU TEXHUKM OE30MacCHOCTH MpH OOpalieHuu ¢
BEIICCTBAMH U1 JIA0OPATOPHBIM O0OPYNOBAHUEM, TPEACTABISATH PE3YJIbTaThI
XUMHUYECKOr0 3KCIEpUMEHTa B (hOpMe 3amucH YpPaBHEHHH COOTBETCTBYIOIIUX
peakuuii u GopMyIHMPOBaTh BBIBOIbI HA OCHOBE 3TUX PE3YJILTATOB;

Cc(hOopMUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHPOPMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelcTBa MaccOBOM
nHdopmanyu, UHTEpHET U IPYyrux);



c(hopMHUpPOBAaHHOCT, ~ YMEHHH  COOJIOJaTh  MpaBWIA  AKOJOTHUECKHU
IEJIECOO0Pa3HOT0 TOBEACHUSI B OBITY W TPYAOBOM JACSITEIHLHOCTH B IEISIX
COXPAHEHUSI CBOETO 3J0POBbSI U OKPYKAKOUIEH MPUPOJHOM CPEIbl, OCO3HABATh
OIACHOCTh BO3JCHCTBUS HAa JKMBBIC OPTraHU3MbI OIPENEIIEHHBIX OPraHU4YeCKHUX
BEIIIECTB, MOHUMAasi cMmbics nokazatens [IJIK, mosicHATh Ha mpumepax CIOCOOBI
YMEHBIIICHUS] W NPEIOTBPAILICHUAS WX BPEAHOTO BO3JCHUCTBUS HA OpPraHu3M
YEJIOBEKA,;

TS 00YYaIOIIUXCSl C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOAAX MO3HAHWS BEIIECTB M
XHMHUYECKUX SIBIICHUM;

JUISL CIIENIBIX W CIA0OBUASIIIMX OOYYarOUMXCS: YMEHHE HCTOJb30BaTh
penbedHO-TOUECUHYI0 cucTeMy oOo3HaueHuit JI. Bpaiins niis 3anucyu XUuMHUYeCKUX

bopmyi.

11 KJIACC

[IpeameTHbie pe3yiabTaThl OCBOEHUA Kypca «OOmias W HeopraHudecKas
XUMUS» OTPaXKAKOT:

C(hopMUPOBAHHOCTh ~ TPEACTABJICHUNA: O XUMHUYECKOW  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOU KAPTHUHBI MHpPA, POJM XHMHUU B T[IO3HAHUM SIBJICHUU
npuposbl, B (OPMUPOBAHWM MBIIUICHUS U KYJbTypbl JIMYHOCTH, €€
(GYHKITMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM s PEIICHHS TIPAKTHYECKUX 3a1a49
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBIO M MPUPOTHOU
cpene;

BJIAJICHAE  CUCTEMOW  XMMHUYECKMX  3HAaHHMM, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIAraloIe MOHATHS (XMMUYECKHUH DJIEMEHT, aroM, HM30ToI, S-, p-, d-
AJIEKTPOHHBIC OPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJib, MOJISIPHBIM OO0BEM,
BAJIECHTHOCTh, 3JIEKTPOOTPHULIATEILHOCTh, CTECIICHb OKHUCJICHUS, XUMHUYECKAs CBS3b
(KOBaJICHTHAs, HOHHAs, METAUTMYECKAasl, BOJOPOIHAs ), KPUCTAUTMUECKAsT PEIIETKA,
TUNBl  XUMUYECKHX PEAKIM, pacTBOp, DJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIUTHUYECKAST JIUCCOLMALIMS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON pEeaKIM, XUMHUYECKOE PpPaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUS
ANEKTPOJIUTUYECKON JHUccounaly, nepuoaudeckun 3akon I, M. Menneneesa,
3aKOH COXPAHEHHUs MAcChl BEHIECTB, 3aKOH COXPAHECHUSI U MPEBPAICHUS SHEPTUU
Py XHMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHH,
MHPOBO33PCHYECKHE 3HAHMS, JISKAIUe B OCHOBE MOHUMAHUS NPUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEeHUH M O€30TIaCHOM UCTIOB30BAHUN BAKHEHIIIMX HEOPraHMIECKUX
BEIIECTB B OBITY U MPaKTUIECKOMN NI TEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHUH BBIIBJISTh XapaKTEpHbIE MPU3HAKU MOHATHIA,
YCTaHABIMBAaTh MX B3aHUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU
ONMCAHUH HEOPraHWYECKUX BEILECTB U UX MPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHus: (oOpMyn BEIIECTB M  YpaBHEHHH XHUMHYECKUX  PEAKIIUH,
cuctemarudeckyro HomeHkIarypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTENbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIl ra3, YIJEKHCHbIA ra3, aMMHAaK, rami€Has
U3BECTb, HETAIIEHAs! U3BECTb, TUTHEBAS CO/A, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OTIPENETSITh BAICHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COEIMHEHUSIX PA3JIMUHOIO COCTaBa, BUJ XUMUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKAs, BOJIOPOJIHASI) B COEIMHEHUSX, THII
KPUCTAUTMYECKON PEIIETKM KOHKPETHOrO BeulecTBa (aTroMHasi, MOJEKYJsIpHas,
MOHHAsI, METAUIMUYECKAs1), XapaKTep CPeIbl B BOAHBIX PacTBOpax HEOPraHUUECKUX
COCAUHCHUM;

c(hopMHUPOBAHHOCTh YMEHUU YCTaHABJIMBATh NPUHAISKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTaBy K OINPENEIEHHOMY KiacCy/Tpyrie
COEIMHEHUI (TMPOCThIE BEILIECTBA — METAJUIBI U HEMETAJUIbI, OKCHIbI, OCHOBAHUS,
KHCJIOTBL, aM(OTEPHBIE TUAPOKCU/IBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI MEPUOANUECKOro 3akoHa Jl.
W. MenpeneeBa u JEMOHCTPUPOBATH €I0 CHCTEMATU3UPYIOUIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHUYECKYIO (DYHKIIUU;

Cc(hopMUPOBAHHOCTh YMEHUM XapakTepU30BaThb DJIEKTPOHHOE CTPOEHHUE
aTOMOB XMMHYECKHUX 3ieMeHTOB 1—4 mnepuonoB Ileproamdeckoil cucTeMbI
xumudeckux sneMeHToB J[. WM. MenneneeBa, ucnonb3ys moHATHS «S-, pP-, d-
AIIEKTPOHHbIE opOuTanm, «IHEPTETUYECKHE YPOBHWY, OOBSICHSTh
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKUX DJIEMEHTOB M MX COEIMHEHUMN
1o nepuojaam u rpynnam llepuognueckoit cucTeMbl XUMUUECKHX 35ieMeHToB J]. W.
MeHpeneeBa;

c(hopMUPOBAHHOCTh, ~ YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XMMHUYECKUE CBOWCTBA HEOPraHMYECKHX BEIIECTB  Pa3JIMYHBIX  KIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T'C€HETUYECKON CBSI3U MEXKIYy HEOPTraHWYeCKUMU
BEIIECTBAMHU C TIOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIL;

c(hopMHUPOBAHHOCTh YMEHHUS KJacCU(UIMPOBATH XUMHUECKUE PEAKIUU TI0
pa3IMYHBIM MpHU3HAKaM (YHUCITy M COCTaBy pPEardupyrolMX BEIIECTB, TEINIOBOMY
b deKTy peakiuu, U3MEHEHUIO CTETICHEH OKHUCJICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKinu, y4acTHIO KaTalln3aropa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTaBJIATh YpPAaBHEHMS PEAKUUM pa3IMuHbIX
TUIIOB, TOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAaKIIMi HOHHOIO OOMEHA, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUH UAYT 10 KOHIIA,;



c(hOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTaB pPAa3JIMYHbIX HEOPTraHMYECKHX BEIIECTB, pPaclo3HaBaTh
ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOLME B BOJHBIX PaCTBOPAX HEOPraHUYECKUX
BELIECTB;

c(hOPMUPOBAHHOCTh ~YMEHUH PACKPBIBaTh CYIIHOCTh  OKHUCIHUTEIbHO-
BOCCTAHOBHTENBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHI OOBACHSATH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKIMu OT PABIMYHBIX (AKTOPOB; XapaKTep CMELICHUSI XUMUYECKOTO PaBHOBECUS
B 3aBHCUMOCTH OT BHelHero Bo3zaeicTBus (npuniun Jle [larenbe);

C(hOpMUPOBAHHOCTh YMEHHMHM XapaKTepU30BATh XUMHUUYECKHE MPOLECCHI,
JeXallyMe B OCHOBE MPOMBIIUIEHHOTO TMOJyYE€HUSI CEPHOM KHMCJOTHI, aMMHaKa, a
TaKke C(HOPMHUPOBAHHOCTH MPEJCTABICHUH 00 OOIIMX HAYYHBIX NMPUHLMIAX U
HKOJIOTMUECKUX MPOOIeMax XMMUUECKOTO MPOU3BOJICTBA;

C(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHS C HCMOJIB30BAaHUEM
MOHATHUSL «MAaccoBasi OJIl BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUI ra3oB
IpU XUMHUYECKUX PEAKIMAX, MacChl BEIIECTBA UM 00BbEMA T'a30B M0 MU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJHOIO W3 y4acTBYIOIIMX B PEaKLUU
BEIIECTB, TEIUIOBOTO 3((dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacCChI
BEIIECTB, PEBPAILECHUS U COXPAHEHUS YIHEPTUH;

c(hopMHUPOBAaHHOCTh YMEHUM COOJIIO1aTh MpaBUIIa MOJB30BaAHUS XUMUYECKOI
nocyaoi M J1abopaTopHBIM OOOpPYAOBAaHMEM, a TAKXKE MpaBUia OOpallEeHHs C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLUHUSMH IO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTIBITOB;

c(hopMUPOBAHHOCTh, YMEHUHM IUJIAHUPOBATh W BBIMOJHATH XUMHYECKHI
AKCTIEPUMEHT (pa3JioKEHHE MEPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalM3aropa,
ONpENENICHUE CpEeabl PACTBOPOB BELIECTB C IOMOIIBIO  YHMBEPCAIHLHOTO
WHAUKATOPA, BIAMSIHUE Pa3IMIHbIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOW peakiu,
peaklMu MOHHOTO OOMEHa, KaueCTBEHHbIC pEaKlUW Ha Cynbdar-, kKapOoHar- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTALHBIX 3a/1a4y 0
temam «Mertamib»y u «Hemeramwisl») B COOTBETCTBUM C TMpaBUIAMH TEXHUKU
0€30MacHOCTH MpU OOpallleHNH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYI0BaHHUEM,
NPEACTaBISATh PE3YNbTaThl XMMHUYECKOTO DJKCIIepuMeHTa B ¢GopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pPEAKIU U (HOpPMyIMpoBaTh BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

Cc(hOopMUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHQOpMaNKIo, TOAYy4aeMyl0 W3 Pa3HbIX KCTOYHUKOB (CpeAcTBA MacCOBOM
KOMMYHUKaIuM, VIHTEpHET U IpyTux);



c(hopMHUpPOBAaHHOCT, ~ YMEHHH  COOJIOJaTh  MpaBWIA  AKOJOTHUECKHU
IEJIECOO0Pa3HOT0 TOBEACHUSI B OBITY W TPYAOBOM JACSITEIHLHOCTH B IEISIX
COXPAHEHUSI CBOETO 3J0POBbSI U OKPYKAKOUIEH MPUPOJHOM CPEIbl, OCO3HABATh
OITACHOCTh BO3JICMCTBHUS HA XKUBBIE OPTAaHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cMbic mokazatens [IJIK, mosicHITP Ha mpumepax CHOcOObl yYMEHBICHHS |
MPEIOTBPAILEHUS UX BPEIHOTO BO3JCUCTBUSL HA OPTAHU3M UYEJIOBEKA,

TS 00YYAIOIIUXCSl C OTPAHUYECHHBIMHU BO3MOKHOCTSIMU 3JI0POBBS: YMEHHE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/AAX IO3HAHUS BEIECTB U
XHMHUYECKUX SIBIICHUM;

JUISL  CJETBIX W CIA0OBHASIIMX OOYYaroIUXCs: YMEHHE WCI0Jh30BaTh
penbedHO-TOUECUHYI0 cucTeMy oOo3HaueHuit JI. Bpaiins s 3anucu XUuMHUYeCKUX

bopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieJioB U TeM (uud poBbie)
Ne n/n Konrtpoabusie | Ilpakruueckue
Npor pAMMbI Bcero o0pa3oBare/bHBIC
padoThI padoThI
pecypcebl
Paznen 1. TeopeTnueckne 0CHOBbI OPraHM4yecKOM XUMHUH
[Ipeamer oprannueckoid xuMuu. Teopust
11 CTPOCHUSI OPraHUYECKUX COEAUHEHUN A. 3
M. byrneposa
Hroro no pazneny 3
Paznen 2. YrieBoaopoabst
2.1 [IpenenvHbIE YIIIEBOAOPOIbI — ATKAHbI 2
99 HenpenenbHble yriieBogOpOIb : ATKEHBI, 6 1
' QJIKa/IU€HbI, AJIKUHbI
2.3 ApoMaTuyuecKre yrieBoA0pPO Ikl 2
54 [IpupoaHbIe HUCTOYHUKHU YITIEBOAOPOIOB U 3 1
' UX repepaboTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xkanme opranndeckue coeauHe HUsl
3.1 Cruprtsl. @eHon 3
39 Anbnerunibl. KapOOHOBBIE KMCIIOTHI. 7 1
' CrnosxHble SQUpbI
3.3 YTeBo bl 3 1




Hroro o pasgeny

13

Paznen 4. A3oTcoaepxkaue OpraHu4ecKue coeJMHe HUsl

4.1 AMUHBI. AMUHOKUCIOTHI. bemku 3
HWroro no pazgeny 3
Paznean S. BeicokoMoJIeKyJIIpHbIE COeIUHE HUS

5.1 [Tmactmaccel. Kayayku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB IIO [IPOTPAMME 34




11 KNTIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3ieiioB U TeM g poBbIe
Ne n/nt P Kontpoasusie | Tpakruueckue (mapp )
NPOr pAMMbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThl
pecypcebl
Pazne 1. TeopeTuueckue 0CHOBbI XMMHMH
Ctpoenue aromoB. [lepuoanueckuii 3aKoH
11 u [lepuonnueckas cucreMa XMMUYECKU X 3
anemeHToB /1. 1. MeHaeneera
12 Crpoenue BeectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKHE pEAKLIUU 6 1 1
Hroro no pazgeny 13
Paznea 2. Heoprannueckasi Xumust
2.1 Mertanbt
2.2 Hewmerains 1 1
53 CBs13p HEOPraHUYECKUX U OPTaHUYECKUX )
' BELIECTB
Hroro no pazgeny 17
Paznea 3. Xumus u KU3Hb
3.1 XuMHus ¥ KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 3




HHOYPOYHOE INTAHUPOBAHHE

10 KVIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
Tema ypoka Kontposabhnbie | IlpakTudeckne
n/n Bcero U3y4eHUS o0pa3oBareJibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer opraHMYeCcKOl XUMUH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE 06.09.2023
Teopust CTpOEHUST OPraHUYECKU X
2 coequHenui A. M. Byrneposa, e€ 1 13.09.2023
OCHOBHBIE MTOJIOKEHUS
[IpeacraBienue o K1accu PUKALUU
3 opraHuueckux BemectB. HomeHknarypa 1
(cuctemaTnyeckasi) U TPUBUAJIbHBIE 20.09.2023
Ha3BaHUS OPTaHUYECKHX BEIIECTB
4 AJIKaHBI: COCTAB U CTPOCHHUE, 1
TOMOJIOTHYECKUM Pl 27.09.2023
5 MeraH u 3TaH — NpocTeEN e 1
MPEACTABUTEINN AJTKAHOB 04.10.2023
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 11.10.2023
7 OTuUJeH ¥ NPONUJIeH — MpocTeiime 1
MIPEJCTABUTENN AJTKEHOB 18.10.2023
8 [pakruueckas padora Ne 1. «Ilonyuenue 1 1
STUJICHA M U3YICHHE €T0 CBOHCTBY 25.10.2023
9 Anxanuensl. byraguen-1,3 u 1
Metunoyraaues- 1,3. [lomyaenue 08.11.2023




CUHTETHUYECKOTO KaydyKa U PE3UHBI

10

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH Psill. ALeTuIeH —

. 15.11.2023
POCTEUIIMI TTPECTaBUTEIb AIKHHOB
1 Beruuciienus o ypaBHeHHIO XMMHUYECKOM
peakmuu 22.11.2023
12 ApeHbI: 6eH30JI ¥ TOTyo)I. TOKCHYHOCTh
apeHoB 29.11.2023
['eHeTHYeCKast CBS3b YIIIEBOIOPOJIOB,
13
IpUHAUIeKAIMX K pa3IMYHbIM KJI1accaM 06.12.2023
[IpupoaHbIe ICTOYHHUKH YIIIEBOJOPOIOB:
14 i
NPUPOJHBIN Ta3 U HOHyTHbiG He(TsIHbIC 13.12.2023
rasbl, He(Th U IPOAYKTHI €€ epepadoTKU
15 KontponbeHas paborta o pasaeny
«Y TII€eBOIOPOIBI » 20.12.2023
[IpupoHbIe ICTOYHUKU YIIIEBOJOPOIOB:
16 MPUPOJIHBIN Ta3 U nonyer{e HeTsHBIC 97 12,2023
rasbl, HE(PTh U MPOYKTHI €€ IepepadoTKU
17 [IpenenbHbBIE OTHOATOMHBIE CITHPTHI:
METaHOJI U 3TaHoJ. BomopoHas cBs3b 10.01.2024
18 MHOTroaTOMHBIE CITUPTHI: dTHIICHTIINKOIb U
TIIUIIEpUH 17.01.2024
19 DeHoI: CTPOSHNE MOJIEKYIIBI, (pr3rdecKre
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHE 24.01.2024
20 Anpaerupl: GopMalbIeTu u
aneTanpaerug. AneTon 31.01.2024
OaHOOCHOBHBIE IIPEeNbHbIE KAPOOHOBBIE
21
KUCJIOTBI: MYpaBbHHAs U YKCYCHas 07.02.2024




22

[pakruueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

14.02.2024

23

CTeapI/IHOBaSI H OJICMHOBAs KUCJIOTHI, KaK
MNpEACTaBUTEIIN BEICIIIMX Kap6OHOBBIX
KHCJIOT

21.02.2024

24

MpbLta Kak COJTM BBICIIIM X KapOOHOBBIX
KHCIIOT, X MOIOIIee JIEHCTBHE

28.02.2024

25

CrnoxxHble 3¢upbl Kak MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. [ MAPOIHN3 CTOKHBIX

3¢upoB

06.03.2024

26

Kupsl: Tuaponu3, NpUMEHEHHE,
Ouoornyeckas pojib KUPOB

13.03.2024

27

VYTeBoibl: COCTaB, Kacc (UKAIHSL.
Baxnelinme npeacTaBuTeNu: NIIOKO3a,
bpykro3a, caxaposa

20.03.2024

28

Kpaxman u nemironosa kak IpupoaHbIE
HOJINMEPBI

03.04.2024

29

KonTponrsnas pabota mo pasaeny
«Kucnopoaconepxkaumpe opraHu4ecKue
COETUHEHUSD)

10.04.2024

30

AMUHBI: METUJIIAMUH U aHUJIMH

17.04.2024

31

AMMHOKHCIIOTHI KaK aM (oTepHBIE
OpraHUYCCKUE COSAMHEHUS, UX
ounonornueckoe 3HadeHue. [lenTruael

24.04.2024

32

benku kak mpupoaHbie
BBICOKOMOJICKYIIAPHBIC COCAUHCHU A

08.05.2024

33

OCHOBHBIE OHATHS XUMHAU




BBICOKOMOJIEKYJISIPHBIX COEJUHEHU I

15.05.2024

OcCHOBHEIE MCTOAbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEINHEHU . 1 99 05.2024
[TnacTmaccel, kKaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KNTIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IpakTuyeckue
padoThbI

Jara
H3y4eHust

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBaTreJibHbIE

pecypesbl

XUMHYECKUH IEMEHT. ATOM. DJIeKTpOHHAs
KOH (pUTypaIrusi aToMOB

Ilepnonnueckuii 3akoH u Ilepuonuueckas
CHCTEMA XUMHUYECKHU X 351eMeHTOB /I. H.
MeHneneeBa, ux CBsA3b C COBPEMEHHOM
TEOPUEH CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB
XUMHUYCCKU X DJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 110
rpynram U nepuojaM. 3HaueHue
MEPUOIMIECKOTO 3aKOHA I CUCTEMBI
xuMH4eckn X aneMeHToB .. MenaeneeBa B
pa3sBUTHH HAYKU

CtpoeHnue BemecTBa. XMMHUYECKas CBSI3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsI3U. BojopoiHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenenn oxuciaeHus. Bemniecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUS

HOH?[TI/IC (0] III/ICHepCHBIX cucremax.
HcTuHHBIE M KOJUTOUIHBIC PACTBOPBI.
MaccoBas 10151 BEIIIECTBA B PacTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOpraHWYecKuX coenHeHui. ['eneTnueckast
CBSI3b HEOPTAHUUYECKU X BEIIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus xumMuueckux peakuuii B
HEOPraHU4YECKON U OPraHUYECKOM XUMHUH.
3aKOH COXPaHEHMS MAcChl BEILECTB; 3aKOH
COXpaHEHUs U IPEBPAILLCHUS YHEPTUU IIPU
XUMUYECKH X peaKIHsIX

CxopocTth peakunu. O6paTUMBble peaKinu.
XHUMUUYECKOE PAaBHOBECHUE

10

[Ipakrudeckas padora Ne 1. «Bnusaue
pa3uyYHBIX (AKTOPOB HA CKOPOCTh
XUMUUYECKOU PeaKIIUm»

11

DnekTponutrydeckas qucconnanus. [lonstue
0 BojiopoiHOM TTokasaresne (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponms
OpraHUYECKUX M HEOPTAHUUYECKUX BEIIICCTB

12

OKHUCIUTENBHO-BOCCTAaHOBUTEIIBHBIE
peaxuuu. [TonsTre 06 snexrponmnze
pAacIIaBOB M PacTBOPOB COJICH

13

KonTponbHas pabota no pasueny
«TeopeTnyeckre OCHOBBI XUMUN»

14

Mertannsl, ux nonoxxenue B [leproandeckoit
CHCTEeME XMMHUUYECKHU X djieMeHTOB J[. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. O01me ¢u3nvecKkue CBOCTBa
METaJIIOB




15

CnnaBbl METaIOB. DIEKTPOXUMUYECKU I Psijl
HaINpsOKEHUH METaJIIOB

16

XUMHUYECKHE CBOICTBA Ba)KHEUIIIX
METaJIOB (HaTPUM, KaTui, KaJabI[Ui, MAaTHUH,
ATIOMUHUIN ) U UX COSTUHECHUIA

17

XHUMUYECKHE CBOMCTBA XpOMa, MEJIU B UX
COeTMHEHUN

18

XuMHYeCKHe CBOMCTBA ITMHKA, JKeJIe3a M X
COeTMHEHUN

19

[Ipakruueckas padorta Ne 2. "Pemenue
HKCIIEPUMEHTAIbHBIX 33]a4 10 TeMe
«Metaip»"

20

Hemeramibl, uxX monoxeHue B
[lepronnueckoit cucTeMe XMMHUUYECKU X
anemeHToB [[. 1. MeneneeBa u
0COOEHHOCTHU CTPOCHHUS AaTOMOB

21

®uznyeckue CBOHCTBA HEMETAIIIOB.
AnoTpornusi HeMeTaioB (Ha puMepe
KUCJIOpOJa, cepbl, Gocdopa u yriepona)

22

XHWMUUYECKUE CBOWCTBA raJIOTEHOB, CEPHI U KX
COeTMHEHNN

23

XuMHYECKHE CBOIMCTBA a30Ta, hocodpa u ux
COeTMHEHNN

24

XUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHUS U
UX COeTMHEHU N

25

[IpuMeHeHre BaXKHEN X HEMETAJIOB U KX
COeIUHEHUN

26

O0001IEHNE U CUCTEMATHU3AIAA 3HAHUNA 110




TteMe «HemeTamisl». Beruncienus mo
YPaBHEHUSIM XUMUYECKU X pEaKIUi 1
TEPMOXUMUYECKUE PACUETHI

[Ipakrnueckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAIBHBIX 3a/1a4 10 TEME 1
"Hemetasibl "»

28 KonTponbHas pabota mo temam «MeTayuibl» 1
u «Hemeraiub»

29 Heoprannueckue u opraHuyecKue KUCIOTHI. 1
Heopranuueckue u opranndeckiue OCHOBaHUS
AmpoTepHbIe HEOPTaHUYECKHE U

30 OpraHUYecKre coeAMHeHus. | eHeTneckas 1
CBSI3b HEOPTraHMYECKU X U OPTaHUYECKU X
BEIIICCTB
Ponb xumun B 00eCIIeUeHHH YKOJIOTHYECKOM,

31 YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, 1
pPa3BUTHH MEIUIUHBI
[peacraBienust 00 06X HAYIHBIX

32 MPUHIIUITAX TPOMBIIITIEHHOTO MO Y4eHUSI 1
Ba)KHENIIINX BEIECTB

33 UenoBek B MUPE BEIICCTB M MATEPUAIOB 1

34 XuMHS U 37I0POBbE YEIIOBEKA

OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOANMYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O NIPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

Xumus. ["adpuensan O.C., OctpoymoB I.I'., Cnankos C.A.: [IpocBeienue

METOAUYECKHUE MATEPHUAJIBI UIS1 YYUTEJIA

Xumus. ['abpuensu O.C., OctpoymoB W.I'., Cnagxos C.A.: [IpocBemienue

HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






