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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1O XMMHUHM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
paspabotrana Ha ocHOoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
denepanbHOil 00pa30BaTENbHOW MPOrPaMMbl CPETHEro OOIIero 00pa3zoBaHUs
(®OIT  COO), upencrabienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM ctangapre COO, c¢ yu€trom KoHuenmuu mnpenoaaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qenepanny, peamu3yOIIMX OCHOBHbIE 00Opa30OBATENbHBIE MPOTPaMMBbI, H
OCHOBHBIX TMoOJoXkeHUuN «Crpareruu pa3BUTHS BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCOIUTAHUS U Pa3BUTHUSL OOyUYarOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIM
koHuentyainbHbie TosioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
COJIep)KaHus, pe3yiabTaToB OOy4YeHHs U TpeOOBaHUM K YPOBHIO IOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBJSETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM HTallOM pealn3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
[EJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYPHI
YeJloBEeKa, a TakXKe DJKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M TpPUPOAHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHUE
00yyYaroImuXxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs CPeCTBAMU YYEOHOTO
npeaMeTa «XHUMHS», COJEpPKAHUE U TIOCTPOEHHE KOTOPOTO OIPEIEIECHbl B
mporpaMme MO0 XUMHH C Y4ETOM cHeruUKH HayKd XUMHUH, €€ 3HaYeHUs B
NO3HAHWU TMPUPOJLI U B MaTEPUAIbHOW *KMU3HM OOLIECTBA, a TaKkXkKe C Yy4ETOM
o0luMX weneldl W MPUHIUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopa3zoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyko pojb B
COBPEMEHHOM IUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHHE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHME LEJOCTHOTO MPEJCTABICHU 00 OKpY)KaroleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJOBEKa, KOTOpoe (OpMHUpPYETCS B XMMUHU HAa OCHOBE MOHHUMAHMUS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBSA3U MEXKIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMU, XUMUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIMMBIM YCIOBHEM YCIIECIIHOTO
TpyJa ¥ JKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTHI HamlpaBi€HAa Ha pEIICHHE
r00anbHbIX TPOOJIEM YCTOWYMBOTO Pa3BUTUS UEIOBEUECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B coorBercTBMM ¢ OOMMMH TENSIMH W TPUHIMIIAMH CPEIHETO OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 xmaccel, 0a30BbIi YPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM JUIsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOIKEHUS
00pa30BaHUsI B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SIBISIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HeopraHUYEcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO HEOPraHWYECKOW XMMUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opraHnyeckoil xumuu. GOpMUPOBaHUE JTAHHOW CHCTEMBI 3HAHWI NPU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOTrooOpasus
BEIIECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHu4eckas XuMus» cQopMupoBaHa B MPOTpaMME IO XHMMHUHU Ha OCHOBE
CUCTEMHOTO TMOAXO0/JAa K U3YYEHUI0 Y4eOHOro marepuasa u 0OyCJIOBJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce€ OpPraHMYeCKOM XWUMHUM BEIIECTBA
paccMaTpHUBAIOTCS. HA YPOBHE KJIACCUYECKOM TEOpPHHM CTPOCHUS OPTraHUYECKUX
COCMHEHUN, a TaKXXe Ha YPOBHE CTEPEOXMMHUUYECKUX U  IJICKTPOHHBIX
MPEACTABICHUM O cTpoeHun BemecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJOPOJIOB JIO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckol XHWMUHU IIOJIYy4YarOT Pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrimom 3peHuss B mpeaMmeTe «Xumus» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs W3YyYCHHBIH HAa YPOBHE OCHOBHOTO 001mero o0Opa3oBaHUs
TEOpPETUYECKUM MaTepuan U (AKTOJIOTHYECKHE CBEICHHUS O BelIeCTBaX W
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» OOyYarolMUMCsl TPEIOCTABIISCTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUECCKUX U METOMOJIOTHUCCKUX TO3UITHH,



rIyOKe TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIUHA JTOro 3aKoHAa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWK O Ba)KHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAax W MPUMEHCHHH, a TAK)KEC O XMMHUYECKHX PEAKIUIX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnonHsercs B kKypcax 10 um 11 kmaccos
AJIEeMEHTaMHU COJICP)KAHMS, HMMEIONIMMHU KYJIbTYPOJOTHUYECKUN M TMPHUKIIATHON
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHUMHH C
IPYTUMHU HayKaMH, PAacKphIBAIOT €€ pOoJIb B IO3HABATCIIBHOW M TPAKTHYECKOU
JESTETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAKEHHS K TIPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUM XMMUH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
mpo0jemMax, CBSA3aHHBIX C XHMHEH, KPUTHYECCKH OCMBICIMBATh WH(POPMAIUIO H
MPUMEHATh €€ IS TIOMOJIHCHWSI 3HAHWW, PEIICHUS WHTCIUICKTYalIbHBIX W
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 331a4. B 1enom coaepkanue yuyeOHOro
npenmera  «XUMHUS»  JTAHHOTO  ypPOBHA  HW3YYCHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJIi MMOHUMAaHUS
dunocodhckux MACH, TaKWX KaK: MaTepuadbHOE EAMHCTBO HEOPTaHUYECKOTO M
OpTraHUYECKOTO MHpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTABOM H
CTPOEHHEM, T03HABAEMOCTb MPHUPOJHBIX SBICHUW NYTEM OKCIEPUMEHTA W
pelIeHus] TMPOTHUBOPEYUN MEXIy HOBBIMH (akTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUHU DKOJIOTMUECKUX MpobiieM, a
TaKXKe MPOoOJIeM COEpEKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHUS, pa3BUTHUS U COIMAIM3AlAA
oOydJaronuxcsi MPUHATHIE TPOTPAMMONM MO XMMHH TOAXOAbI K OMNpPEeTICHUI0
comepKaHUsT M TOCTPOCHHSI TpeAMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE
YHUBEpPCAIbHBIX Y4YEOHBIX JEUCTBUM, HMEIOMIMX 0a30BO€ 3HAYEHUE JJIA
Pa3IUYHBIX BHJIOB JICATCIBHOCTH: pEIICHUS TMpoOJieM, TOWCKa, aHaau3a W
00paboTku uHbOpMAaIN, HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OIbITa TPAKTUIECKOMN
U HCCIICIOBATENHCKON JEATETbHOCTH, 3aHUMAOIICH Ba)KHOE MECTO B TMO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHWS XUMHUHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U HA YPOBHE CPEAHETO 0011ero o0pa3oBaHus, MPU OMPEAeIICHUN
collepKaTeIbHOW XapaKTEPUCTUKU TIeJIe H3ydeHUs TMpeaMeTa HalpaBJICHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JIESTETLHOCTH YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTyphl. C
METOANYECKOW TOYKM 3pPEHHsSI TAaKOW IOAXOJA K ONPENCIICHUIO LEJed H3y4EeHUS
MIpEeAMETA SIBJISICTCS BIIOJTHE ONPaBIAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4YEHUsS MpeaMmeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCA:

e (opmMupoBaHmMe cCcHCTEMBl XWMHYECKHX 3HAHWA KaK BaKHEUIIEH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIC MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE WU IMOHHMAaHUE CYIIHOCTH AOCTYITHBIX
0000IIeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHUS,;

e (opMupoBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMUYECKHUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUI,
UMEIOIIHUX MECTO B IIPUPOJE, B IPAKTUYECKOMN U IIOBCETHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOJEHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMMU.

Hapsiny ¢ atumMm, conepxaTesbHas XapaKTepUCTUKA LEeJIel U 3a/1a4 U3YYeHUS
MpeAMETa B IporpaMme Mo XMMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeHero oodmiero odpazoBanus. CeroaHs B
MpEenoJlaBaHu  XUMHM B  OOJbIIEH CTeNmeHW OTHAETCAd  MNPEANOYTEHHE
OPAKTHYECKONH KOMIIOHEHTE COJEpKaHHs OOyueHHUs, OPHEHTUPOBAHHOM Ha
HNOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliiy, BIAJICIOLIET0 He
Ha0OpOM 3HaHWM, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHUSMH aKTHUBHOTO TMOJYYEHHUS! 3HAHUW M NPUMEHEHUS MX B PEaIbHOU KU3HU
JUIS peIIEHUs TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu U3yYeHUU IMpeameTa «XUMHUsS» JOMHHHPYIOLIEe
3HaUYE€HHUE MPUOOPETAIOT TaKUE LIeNIU U 3a/1a4H, KaK:

ajanranus oO0yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCS MHpA,
(opMHpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
IIPUMEHEHUEM;

dopMupoBaHMe |y  OOYyYaloOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIs Pa3IMYHBIX BHUOB
NEeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOoucKa, aHajdu3a U 00paboTKu MHGOpMaIINH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHs] OMbITa JESATENIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHMM XUMHUHM, a Takke JUIsI OLEHKUM C IO3HMIHM
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHMS BEIIECTB U XHUMHUYECKUX
IPOLIECCOB HA OPTaHM3M Y€JI0OBEKa U IPUPOJIHYIO CPENY;



pPa3BUTHE ITO3HABATEIILHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUarONMXCs: CIIOCOOHOCTH CAMOCTOSATEIHHO MPHUOOPETATh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH, UCITOJIb30BATh
COBpEMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHaIu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM HH(POPMAITUA XUMUYECKOTO COICPIKAHUS;

dbopMHupOBaHUE U Pa3BUTHE Y 0OYJAIOITUXCSI ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIIICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJMMBI, B YACTHOCTH, NMPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
AKCIIEPUMECHTA;

BOCIIUTAHWE Yy OOydJarommxcs YOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaXHOW POJM B PEIICHUU TJI00aTbHBIX MPOoOIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHUS, TIOTIOJHEHUS SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs MPHUPOIAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpPEeKHOTO
OTHOULIEHUS K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOpPETEHHUs OIbITA
WCIIOJIb30BAaHUS TOJYYCHHBIX 3HAHUN JUIS TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUAX, CBSI3aHHBIX ¢ XUMHUYCCKHMH SIBIICHUSMU.

B yueOHOM miaHe cpeaHero oOWEro 0Opa30BaHUS MPEAMET «XHUMHS»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOU 00sacTh «EcTecTBeHHO-HAYYHBIC
MIPEAMETBD.

OO611ee ynciio 4acoB, OTBEIEHHBIX JJIsI U3yUEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Helelo).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XUMHH

[IpeameT opraHnyecKkol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BELIECTB M MaTepHalioB. Teopus CTPOEHHS OpPraHUYECKUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE MOJ0KeHUsI. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYecKUX BeulecTB. l'omosorus, wu3omepus. XUMHYECKas CBI3b B
OpPraHUYEeCKUX COCUHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenue o Ki1accU(pUKALMK OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COEIMHEHUN (CUCTEMaTW4yecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX IPEBPALCHUMN:
O3HaKOMJIEHHE ¢ oOpa3llaMyd OpraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIOJIEHUE H
ONKCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIEHUIO OPraHUYECKUX BEILECTB
P HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAn. MeTaH W 3TaH —
MPOCTEUIINE TPEACTABUTENIN aJIKaHOB: (DU3UUYECKME U XHUMHYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPUPOJE, MOIYyYEHUE H
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psii. DTUIIEH U MPONMIEH —
MPOCTEUIINE TPEACTABUTENIN aAJIKEHOB: (DU3MYECKME U XHMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJOMEHUPOBAHMS, THUApPATAlUU, OKUCICHUA W
MOJIMMEPHU3ALINH ), IOTYYEHUE U TPUMEHEHUE.

Anxaauensl: OyragueH-1,3 u metwiOytaguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN Psifl. ALIETUIICH
— MpPOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PHUINUYECKHE U
XUMUYECKUE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THIpaTaLUH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

Apenbl. benzoin: cocraB, crpoeHue, (U3NYECKUE M XUMHUYECKHE CBOMICTBa
(peakuuu rajaoreHupoOBaHUs U HUTPOBAHHUS), MOJYyYEHUE U NpUMEHEHUE. Tonyon:
cocmas, cmpoenue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAJICKAIUMHA K
Pa3IMYHBIM KJIACCAM.

IIprponHble MCTOYHUKM yTIE€BOXOPOROB. lIpuponmHbIM ra3 W mNOmyTHBIE
HeTsaHbie Ta3bl. HegTh u e€ mpoucxoxaenue. Crnocobsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHH, KaTamuTudeckuil), nuponus. [IpoaykTsl
nepepaboTku He(TH, UX IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3laMH TIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedptp» wu  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIor€HONPOU3BOIHBIX, IPOBEICHUE MPAKTUYECKOW PabOThI: MOJyUYEHUE ITUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKIUU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIH).

Kucaopoacoaepxaniue oprannyeckue coeMHeHUst

IIpenenbHBIE OJHOATOMHBIE CHHUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
(¢usznyeckue M XHMMUYECKHE CBOMCTBA (pPEakIUM C AaKTUBHBIMU METaJUIaMU,
raJIOreHOBOJIOPOJaMH, TOpEHUE), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJMLEPUH: CTPOECHHUE,
¢usznyeckue W XHUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIETOYHBIMU
MeTaJulaMH, KaueCTBEHHAas peaklys Ha MHOI0oaToMHble cnupThl). [lelicTBue Ha
opraHusM uesnoBeka. [I[puMeHeHre rniepruHa u TUICHTITUKOJIS.

deHo: CTPOCHHE MOJICKYJbl, (U3UUYECKUEe W XHUMHUYECKHE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpnerunpl U kemowuwvl. DopManmbIerui, auneTAIBAECTUN CTPOCHUE,
du3nueckue U XMMHUYECKHE CBONCTBA (PEaKIMHM OKWCJICHUS W BOCCTAaHOBJICHWSI,
KaueCTBEHHbIC PEAKIUN), IOJYYEHHUE U PUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCJIOTHI. MypaBbuHAsA U
YKCYCHasl KHCJIOTHI: CTpOCHHUE, (PU3NUECKHE W XUMUYECKHE CBOWCTBA (CBOIMCTBA,
oOmue s Kiacca KUCIOT, peakius dTepuduKaIim), mojayuyeHne u MpuMeHeHune.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a KaKk COJIU BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxnble 2¢GUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [I[pumenenne xxupoB. buonornueckas
POJIb JKUPOB.



VYrineBompl:  cocTtaB, KiaaccuuKamus — yriaeBogoB  (MOHO-, AH- H
noyiucaxapubl). ['1oko3a — NpocTelmii MOHOCaxXapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMHYECKHE CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcugom meau(ll), okucieHne amMmmMuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHHE TJIIOKO3bl), HAXOXXICHHE B MPUPOJ]IE, NPUMEHEHUE,
ouonoruueckas posib. @otocunres. PpykTo3a Kak U30MeEp TIIOKO3bI.

Kpaxman u nemmiono3a kak npupoaHbie nonuMepsl. CTpoeHHe Kpaxmalia H
HeuTono3el.  Pu3nyeckne M XUMHUYECKHE CBOMCTBa Kpaxmana (THIpOu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHS BEIIECTB W WX MpEBpalICHUM:
MpOBEJCHNE, HAOIOIEHUE W OIMHMCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMA OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
ruapokcusiom menu(Il)), anpreruaoB (OKMCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumopeiicTBuEe Kpaxmana C HOJOM),
MIPOBEJICHUE MMPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Boluucinenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMUYECTBA MCXOJHOTO BEIIECTBA HIIM MPOJYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MJIM MPOTYKTOB PEAKIIUN).

A3oTconepikale OpraHuuecKue CoOeTMHEHUSI.

AMMHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKre coenuHeHus. duzndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TpUMepe TiulMHa). bruonormdeckoe
3HaYeHNEe aMMHOKUCIOT. [lenTumpl.

benku kak mpupojHBIE BBICOKOMOJEKYISpHBIE coeauHeHus. l[lepBuuHas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCIKH.

OKCHepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB M WX IMPEBpaIlCHUI:
HaOJI0/ICHNE W ONMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEAKIINH OEIIKOB.

BbicoKoOMoOJ1eKY IsIpHBIE COEINHEHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJCKYISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEPHU3AIINU, CPEIHSIST MOJICKYJISIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUNA —
MOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

OKCTepUMEHTAIbHBIE METOAbl M3Y4YCHHS BEIIECTB M WX TMPEBpAIICHUN:
O3HaKOMJIEHHE C 00pa3laMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanuszannst MeXNpeIMETHBIX CBA3EH NPHU U3YYEHNH OPTaHMYECKOM XMMUU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIBb30BaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U IOHATHUM, SABIIIOLIUXCS CHUCTEMHBIMHU IS OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH ()aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KilacCU(UKaIMs, MEPUOJUYHOCTh, HAOIIOACHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

@dusnuka: MaTepus, DOSHEpPIus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3NUECKIE BETUUNHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doTrocuHTE3, OMOJOIMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOJBL, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyorusA: NUIIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO ITUTAHMS,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPenaparsl, MaTeprUalIbl U3
HCKYCCTBEHHBIX M CHUHTETUYECKNX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMHUH

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacrlpeiesieHUs] 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALIUS AaTOMOB.

[Tepunonnueckuit 3axkoH u [lepruonnueckas cucremMa XUMHAYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U [lepuoamdeckoil cucTeMbl
xuMudeckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyIIaM U MEPUOJaM.
3HavYeHuE MePUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcKas CBA3b. BUIbl XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTainueckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUUYECKON CBS3M (OOMEHHBIH U JOHOPHO-
aKkLenTopHslii). BopoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. OHbI: KATUOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. |HUIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 aucnepcHbIX cucTtemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPBI.
MaccoBas 10Ji BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPTaHWYECKUX BELIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumudeckass — peaknus.  Krmaccupukamumss  XMMHYECKHX — PEaKIuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUA U MPEBPAILLICHUS SHEPTUH TPU XUMUUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMu4yeckoe paBHoBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunuun Jle [lartense.

DnekTpoiuTuueckas auccounanus. CuiabHbIe U cnadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIbI HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHI:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, U3ydeHUE MOJENICH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OTMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPELAEICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO WMHAMKATOpPA, PEAKIMH HWOHHOTO OOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHUe pa3InuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOUN peaKium».

Pacuérnrie 3agaun.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKHMX pEAKUUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIOJIB30BAHUEM IOHATUS «MAacCCOBAs
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeranmner. Ilonoxkenne HemerayuioB B Ilepuogudeckort  cucreme
xuMudeckux sjaeMeHToB J[. M. MeHnmeneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETaUIOB (Ha MpUMepe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W UX  COCNUHEHMA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprMeHeHne Ba)XHEUIINX HEMETAIUIOB U UX COCUHEHHM.



Meramnel. 1lonoxenne meramnosB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSJT HANPSHKEHUN METaJIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIIHUX METAUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAMHEHUMN.

Obmue cnocoObl moimyueHus: MeTaiioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HUsI BELIECTB W MX IMPEBPAILCHUI:
M3ydeHUE KOJUICKIMN «MeTauibl UM CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHUE W OIHUCAHUE JEMOHCTPAlIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHUIA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U IIeJ0Yel, KaYECTBEHHBIE PEAKIIMU Ha KaTHOHBI METAJIIOB).

Pacuérnrie 3agaun.

Pacuérel maccel BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BbEMY OJHOIO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIUH, €CIIU OJTHO
U3 BEILIECTB UMEECT IPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B oOecIieueHHH 3KOJOTHYECKOM, PHEPTeTHUYECCKON W IMHIIEBOM
0€30MMacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSITHE O HayYHBIX METOAAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeactaBnenuss o0 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILIEHHOTO
MOJyYEHUS] BAKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEUIIHWE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIHOHHBIE MaTepualibl, KpacKH, CTEKJIO, KEpamuKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEpaJIbHbIE
yI0OpeHus.

XUMHSIT U 3J0pOBbE YEJIIOBEKA: NPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0E30MMaCHOTO UCIOIL30BAHUS MIPENapaToB ObBITOBON XUMHHU
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3U.

Peanuzamust  MEXNpeaIMETHBIX  CBsi3ed TPU  HM3YyYCHHH  OOIIeH U
HEOpPraHW4YeCKOW XUMHUHU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIMX €CTEeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHATUM, SBISIOIIUXCS
CHUCTEMHBIMM JJIS1 OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHSATHSA: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHUE, SBICHUE.



®usuka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOTM, PaJIMOAKTUBHOCTD, MOJIEKYJIa, YHEPT€TUYECKUI YPOBEHbB, BEIIECTBO, TEJIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBa, (DU3UYECKUE BEJIMYMHBI U €UHUIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorusa: kneTka, opraHuW3M, JKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMHUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIUBO,
pecypchl.

TexHoJIOTUs: XUMUYECKAsT MPOMBIIUICHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUAJIOB, CEJIIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBIIICHHOCTh,  (hapMaleBTHUUECKass  MPOMBINLUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX MpenapaToB, IPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyJaronMMucs TPOrpaMM CpeIHero ooOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METalpeAMETHbIM W HpeAMETHbIM). HaydHo-meTonmyeckol OCHOBOM  JJid
pa3pabOTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
oOpa30BaHMUsI SIBISETCS CUCTEMHO-AESTENIbHOCTHBIHN MOAXOI.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABIIAIONIUE:

OCO3HaHUE OOYYAIOLUIUMUCS POCCUMCKOW TpaKAaHCKOW HIAEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJIMYUE MOTUBALUHU K O0YUYEHHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMUHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIMXCsl PYKOBOJCTBOBAaThCS B CBOEM
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHU, MPUCYIIMMH LIEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYMe MPaBOCO3HAHUS HKOJIOTHYECKON KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTD KU3HEHHBIC JIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeAMeTa «XHUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HaeallaMd POCCHUKMCKOr0 TIpakaHCKOro OOIecTBa, MPUHATHIMU B OOILECTBE
HOpMaMd W MpaBWIaMH  TOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOIIO3HAHUS, CaMOpa3BUTUS W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMUsS»  OTpaxaroT
c(OPMHUPOBAHHOCTh OMBITa I[TO3HABATEIIbBHOW W MPAKTUYECKOM AesTENbHOCTU
oOyJaromuxcs Mo pean3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEMH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

OPEICTaBICHUS O COLMAJbHBIX HOPMax M NpPaBHIaX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUN y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHHMMATh W IPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIHM3E PA3TUYHbBIX BUIOB YUeOHON AESITEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOIO OTHOLIEHUSI K HWCTOPHUYECKOMY W HAYYHOMY HACIEIUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSA K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IMPAKTUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS HAyKH €CThb pe3yibTaT
JUIATENAbHBIX ~ HAONIONEHUN, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOHCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U MIPAKTUKOB;

MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOLIEM
aHanu3e MHQOpPMaLUMU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO [TOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATHh CBOE IOBEIECHHWE M IOCTYNKM CBOMX TOBAPHUILEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBbIX HOPM M OCO3HAHUE MOCIEICTBUNA 3THUX
MOCTYTIKOB;

4) hopMUpPOBaHUS KYJbTYPHI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOro M 0Oe30macHoro obpasza IKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOILIEHHSI K COOCTBEHHOMY (PU3HUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui 0€30MacHOro0 OOpallleHHus C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU EATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI HHJIMBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€301acHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HAaHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

5) Tpy10BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKOU
NEeSATENbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4yaCTHE€ B pEUIEHUWM MPAKTHYECKUX 3a]ad
COILIMAJIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOGEeCcCuil pa3IudHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3yJbTaTaM TPYJIOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYATHHON TPACKTOPHUH
obOpaszoBaHus, Oyaymied npodeccuu W peanu3andd COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrH4eCKOr0 BOCIIMTAHHUS:

AKOJIOTMYECKH 11e€71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIC, KaK HCTOYHHUKY
CyIIECTBOBAHUS KU3HU Ha 3E€MIIE;

MOHMMAaHUSl TJIO0AJBHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOM CPEIbL;

OCO3HAaHUSA HEOOXOJMMOCTH HCHOJL30BAHUS JOCTHIKCHHUH XHMHH IS
pPELIEHNS BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHHS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MPUHOCIIIMX BpEl OKPYXKarOUIEH
IPUPOJIHON cpejie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE AKOJOTHYECCKHE
MOCJICACTBUA NPEAINIPUHUMAEMBIX JEUCTBUM U MIPEIOTBPAIIATh UX;

HAIMYHUS PA3BUTOrO KOJOTHYECKOTO MBIIUICHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIlbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS UMHU B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

MOHMMAaHUSl CHenU(PUKA XUMUU KaK HayKd, OCO3HaHMS €€ poJiu B
GbopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJTOCTHOTO
npeACTaBiIeHUs] 00 OKPY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEIIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PCEIICHHH IPOOJIeM COXpaHEHUS
MPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH IS COBPEMEHHOU
UUBWIN3AIMA: B €€ TYMAaHUCTHYECKOW HAINPABICHHOCTHA W BaXHOW pOJUA B
CO37IaHUU HOBOW 0a3bl MaTepUATILHON KYJBTYPbI, PEIICHUN TJIOOAIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTMYECKON O0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, OOECIIEUCHUH YCJIOBUI
YCHEIIHOTO TpyJa M DKOJOTUYECKH KOMQPOPTHOW >KU3HU KaXJAOro 4YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUsS CYIIHOCTH METOJIOB
MMO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



MoJydyaeMble 3HAHUA JJI aHAIW3a U OOBSICHEHMSI SBJICHUN OKPY>KAIOIIEro MHUpa U
IPOUCXOAIIMX B HEM U3MEHEHUMN, YMEHUS JieiaTh 00OCHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE HAy4HbIX (AKTOB © MMEIOIIUXCS [JAHHBIX C LEJIbl0 MOJIyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XWUMUYECKHE 3HAHUA s
pelieHus nNpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIBCKON AEATEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHM C )KM3HEHHBIMHU TOTPEOHOCTIAMU;

UHTEepeca K 0COOEHHOCTSM TpyJla B pa3iM4HbIX cepax mpodhecCuOoHaTbHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOro mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble IS (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa MW CHCIMUPUKY METOJOB ITO3HAHWS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbli (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCTIE0OBaHNE, HAOI0IEHNE, N3MEPEHUE, IKCIIEPUMEHT U JIPyTHe);

YHUBEpCalIbHbIC Y4eOHBIC NEWCTBHS (TIO03HABATEIbHBIC, KOMMYHHUKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmupoBaHue (YHKIMOHATBHOM
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuaromuxcst UCIIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHbIe pPe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATENHHBIMU, KOMMYHHKATUBHBIMA W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJIbHBIMH
JeHCTBUAMM:

1) 6a30BbIE JJOTHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO  (OPMYJNHpPOBAaTh W AKTyaJIU3UpOBaTh  MpoOIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LENU JESATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI ICSITEILHOCTH C OCTABJICHHBIMU LICJISIMU;

HCMOJI30BaTh IMPHU OCBOEHUU 3HAHUN NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIOJIh30BaTh COOTBETCTBYIONINE TOHITHS JIJIs1 OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHUS ¥ KPUTEPHH I KiIacCUPUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHABIMBATh IMPUYMHHO-CICICTBEHHbIE CBSI3M MEXAY M3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHUECKHE paCCyXJeHUA (MHAYKTUBHBIC, JEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B PacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOIBI M 3aKITFOUCHHS,

OPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONb3yEMbI€ B XUMUM CUMBOJIMYECKUE
(3HaKOBBIC) MOJIEIIN, TPEOOPA30BLIBATH MOJICIIbHBIC TTPEICTABICHUS] — XUMUYECKUM
3HaK (CHMMBOJI) DJIEMEHTa, XHMHUYecKas (QopMyna, ypaBHEHHUE XHMHYECKOU
peaknuu — TMPU PEIMICHWH Y4YeOHBIX TO3HABATEIbHBIX W TMPAKTHYECCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHA:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHUYECKHUX
peaKkuui;

(dbopMyIupOBATh LENH U 3a/1a4H UCCIETOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEILHO C(HOPMYIMPOBAaHHBIE BOIPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI i (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJICTh HAaBBIKAMU CAMOCTOSTEIBHOTO TIUIAHUPOBAHUS U TMPOBEICHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOATh 32 XOJ0M
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3ynbTar, (OPMYIHpPOBAThH
0000IIIEHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIEAOBAHNUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOCIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
ACSTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MIOWCKY METOJIOB PEIICHUS TMPaKTUYSCKUX 3aJlad, NPUMCHEHHUIO Pa3InIHBIX
METO/I0B MO3HAHUS.

3) padora ¢ uHopManueii:

OpHUEHTHUPOBAThCA B PaA3IMYHBIX MCTOYHWKAX WHPOpManuu (HAydHO-
MOMyJIsipHAsl JIUTepaTypa XWMHYECKOTO COJIepKaHUs, CIPaBOYHBIC TOCOOUS,
pecypcbl uTepHeTa), aHanmu3upoBaTh WHPOPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEICTAaBIICHNUS, KPUTHUECKU OLICHUBATH eé JIOCTOBEPHOCTH "
HETIPOTUBOPEUYHBOCTb;



dbopMynHpOBaTh 3aMPOCH U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wuHDOpPMAIUK, HEOOXOIUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THIIA,

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX MIOMCKOBBIX CHUCTEM;

CaMOCTOSTEIIbHO  BHIOMpATh  ONTUMAIbHYIO  GOpMYy  TPEACTABICHUS
uHopMaru (cxemsl, rpaduKu, THarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KAaueCTBE CpeACTBa IMpu pabore ¢
XUMUYECKON uHOpMaIMel: MpUMEHATh MEXIpeaMeTHble ((pusnyeckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEIICTBA
HaTJISITHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMY 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B X0/ IUAJIOTa W/UITN
JTUCKYCCUHW, BBICKa3bIBaTh  WaeH, (GOPMYIUPOBATh CBOM  IMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNIATh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHON JESITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIBHO I COBMECTHO CO CBEPCTHUKAMH TTPH BHITIOTHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peain3alluu yueOHOTO MPOoeKTa U (OPMYITHPOBATH BBHIBOIBI
M0 pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHUS TO3WIMHA B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHUBEPCAJTbHBIMHU PEryJsiITUBHBIMU JI€CTBUSIMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIIATh CBOIO TO3HABATEILHYIO
NEeATEIBHOCTh, ONpenelisas e¢ Ieau W 3aJadd, KOHTPOJIHMPOBATH W IO MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeIjlaraéMblii aJIroput™M JACHCTBUN TpuU
BBITIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Haubolee
¢ (PeKTUBHBIN C€MOCO0 WX pelieHUus C Y4ETOM TMOJYYEHHUS HOBBIX 3HAHUHA O
BEIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NIEATELHOCTH HAa OCHOBE CaMOaHaM3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XUMUSD)
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPa, POJM XHMUWA B TIO3HAHWU SIBJICHUU



npuponbl, B (QOPMHPOBAHMM MBIIUICHUS W KyJIbTYpbl JUYHOCTH, €€
(YyHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM ISl pELIEHUs] IPAKTUUECKUX 3a/1a4
U 3KOJOIMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3J0pPOBBI0 U IPHUPOJHOM
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HaHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE MOHATHS (XMMHUYECKUH 3JEMEHT, aToM, JJIEKTPOHHAS
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XMMUYECKas
CBsI3b, CTPYKTypHasi ¢opMmyina (pa3BépHyTas U COKpall€HHas), MOJIb, MOJSIPHAs
Macca, MOJIApHBIA OO0BEM, YIJIEPOIHBIM CKeJeT, (yHKIMOHAIbHAs TpYIIa,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUI pAJZl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCIUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
opraHuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHUH; MHPOBO33PEHUECKHE 3HAHUS,
JeXallhie B OCHOBE IMOHMMAHUSA MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEIACHMS O CBOICTBaX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXHEMIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHM BBISABIATh XapaKTEpHbIE MpPU3HAKU IOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS NPHU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIiEHHOIN)
GopMyn OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEaAKIUH,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKUX BELIECTB IS MIUTIOCTPALMHU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS];

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAMIEKHOCTh H3YUECHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CoequHEeHuN (yriieBOJOpPOAbl, KHUCIOPOA U a30TcojepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHUBOAHWTH TPHUBHAIBHBIC
Ha3BaHUSl OTAEJIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIMWJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHUH, (EeHOJ, (opMalbIerull, aleTaibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsITh BHJbI XUMHYECKOM CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHBIC);



c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHUS TEOPUH CTPOCHUs
opranndeckux BemiectB A. M. bytiepoBa aiis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTh  COCTaB, CTPOCHUE,
¢usnyeckue W XUMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUJIEH,
Oyranuen-1,3, metunoOyramuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
[JIALEPUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCYCHas KHUCJOTHI, IJIIOKO3a,
KpaxmaJ, HEJII0JI03a, aMUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PpEaKIHUN C
UCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(OpPMHUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOJAHOIO
Chlpbid  (HE(QTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKHu U
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPAOOTKHY;

chOpPMHUPOBAHHOCTh yMEHHMHA TPOBOJUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJIMUYECTBA MCXOIHOIO BEILECTBA WJIM MPOAYKTa
peakuuu IO H3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO U3 HCXOAHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJIETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METOJaX HAayYHOTO MO3HAHUs, UCTIONb3yEMbIX B XUMHUH MPU W3YYEHUH BELIECTB U
XUMHUYECKUX SBJIEHUHN (HaOJt0/IeHue, N3MEpEHUE, HIKCIIEPUMEHT, MOECIMPOBAHNE),
UCIIOJb30BaTh CHCTEMHbIE XUMUYECKHE 3HAHUS [Js TNPUHATUS pELIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU M HX
MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBHiia MOJIb30BAHUS XUMUYECKON
MOCYJI0OM W JTabopaTOpHBIM OOOPYJIOBAaHWMEM, a TaKXKe MpaBuiIa OOpaIleHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBHIMOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (IIPEBpAICHNs] OPraHUYECKUX BELIECTB IPU HArPEeBaHUU, MOTYUCHHE
STHJIEHA M W3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIC PEAKIUU OPraHMYECKUX
BELIECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHM, LIBETHbIC PEaKUUU OEJNKOB) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKM O€30MacHOCTH Mpu OOpalieHUuH C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHMEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIEpUMEHTa B (OopMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMYIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TOJNy4YaeMyl0 M3 Pa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOMU
uHpopmaruu, THTEpHET U IpyTUX);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAaTh  MpaBWIA  AKOJOTHYECKU
1[eJ1eCO00pa3HOr0 TMOBEICHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IENSAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKalOLIEd MNPHUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUS Ha J>KMBBIE OPraHW3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHMMAasi cMbica nokazarens [IJIK, moscHsATe Ha mpumepax CrIocoObl
YMEHBIICHUSI W NPEJOTBPALICHUS WX BPEIHOIO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsl OOYyYarOIIMXCSl C OTPAaHUYEHHBIMU BO3MOXXHOCTSMHM 3]I0POBbS: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUSI BEUIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CJENBIX H  CIA0OBHIASAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpainsa njs 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHYECKOM COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJM XUMHU B TIO3HAHWUU SIBIICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs PELICHUsI MPAKTUYECKUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAONINEe MOHATHSA (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTETIEHb OKUCIICHUS, XUMHYECKas CBA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTka,
TUNBl  XUMHYECKUX  PEAKIHH, PpacTBOpP, JJICKTPOJUTHI, HEIJIEKTPOIUTHI,
BJICKTPOJIUTUYECKAS JAUCCOIMAIMS, OKHUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckuii 3axkoH JI. M. Menpeneesa,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIC)KAIIME B OCHOBE IOHMMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (HhaKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€301acCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIE MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTb YMEHHMI HCIOJIb30BATh XUMHUYECKYI) CHMBOJIUKY JUIS
coctaBiieHUs (OPMyJ  BEIIECTB W ypaBHEHUH XUMHYECKHX  pEaKIuil,
cucremarnueckyro HomeHkaatypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTAEJIBHBIX
HEOPraHWYECKUX BELIECTB (YrapHbl ra3, YIJIEKMCIbIM ra3, aMMMaK, raméHas
U3BECTh, HETalIEHAs! U3BECTh, IUThEBAs COJA, IUPUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJIEHTHAs, MOHHAs, METaJUIMYECKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTAJUIMUECKON PpEHIETKH KOHKPETHOTO BEIeCTBAa (aToMHasi, MOJIEKYJSpHas,
MOHHAs!, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHABIINBATh MPUHAIIIEKHOCTD
HEOPraHWYECKUX BEUIECTB MO HUX COCTaBY K OINpPEAEIIEHHOMY KiacCy/TpyIe
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOINYECKOro 3aKkoHa [l.
N. MenaeneeBa u 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, 0OBSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHYeCKUX 3eMeHTOB 1-4 mnepuonoB Ilepuognueckoil cHCTEMBI
xuMuueckux snemeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opouTanmy, «OHEPTreTHYECKHUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COECIMHEHMU
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menneneena;

c(hOPMUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (ONMUCHIBaTH)  0OIIKE
XUMHAYECKHUE CBOMCTBA HEOPTraHWYECKUX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXIY HEOPraHWYECKHUMHU
BELECTBAMH C TIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMHUYECKHUE PEAKIMH I10
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHMM COCTaBISATh YPABHEHMSI PEAKLMA Pa3IUYHBIX
TUIIOB, TIOJTHBIE M COKPAUIEHHBIE YPABHEHUS PEAKIMl HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUH UIYT 10 KOHLA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PAa3jIMYHBIX HEOPraHWYECKUX BEILIECTB, pPAcloO3HABaTh
OTMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUUECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXallhe B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUsI CEPHOM KHCIOTHI, aMMHaKa, a
TaK)K€ C(POPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX NPHUHIMUNAX H
AKOJIOTMYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOCTBA;

c()OPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUM ra3oB
IpU XUMHUYECKHX PEAKIHUSAX, MAacChl BEIIECTBA WM 00BbEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOrO M3 YYACTBYIOUIMX B peakUUU
BEILIECTB, TEIJIOBOro 3¢ (}eKTa peaklund Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHHSI SJHEPTUU;

c(OpPMHUPOBAHHOCTh YMEHHM COOIIOAATh MTpaBUila OJb30BAHUS XUMUYECKON
MoCyJI0M W JlabopaTOpHBIM O00OPYIOBaHMEM, a TaKKe MpaBuia OOpaiieHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHSIMH IO BBINOJTHEHUIO Ja0OpPAaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
ONpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peaklMy MOHHOTO OOMEHA, KaueCTBEHHbIE PeaklUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPHUMEHTAIBHBIX 33134 IO
TeMaM «Metamis» u «Hemeramib»y) B COOTBETCTBUM € NpPaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NOPENCTaBIATh PE3yJNbTaTbl XHUMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3amucH
YpaBHEHUH COOTBETCTBYIOLIMX peakiuil U (OpMYyIHpOBAaTh BHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpPMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIUH, THTEpHET U Ipyrux);



chOPMHPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  MpaBWIa  DKOJIOTHYECKU
[eJ1eCO00pa3HOro0 TMOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUsI CBOETO 3J0POBBS M OKPYKAIOIIEH MpUPOAHON Cpeibl, 0OCO3HABaTh
OMAaCHOCTb BO3JICHCTBHUSA HA KMUBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici nokazarensa [IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBHS HA OPIaHU3M YEJIOBEKa;

g 00y4aronIuxcss ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbsI: YMEHHE
MIPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAaHWSA BEIIECTB W
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XuMUYECKUX

bopmyi.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
Ne n/m Konrpoabnbie | IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTudyeckue OCHOBbI OPraHN4Y€eCKON XUMHU
[Tpenmet opranndeckoii xumun. Teopust
11 CTPOECHUS OPraHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3nen 2. YrieBogopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — ATKAHBI 2
HenpenenbHble yrIeBOIOPOIbI: AIKEHBI,
2.2 ped YIICBOAOPOA 6 0.5 1
AJKaMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yrieBoaoposl 2
24 [TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOJIOB U 3 05
' uX nepepaboTKa '
Hroro 1o pasueny 13
Pasznea 3. Kuciiopoacoaepxamme opranudeckue coelMHeH st
3.1 Crupter. @enon 3
Anpaeruasl. KapOOHOBBIE KHCTOTHI.
3.2 ACTHRL B 7 1 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 0.5




Utoro no pazneny

13

Pa3znen 4. A3oTcoaep:xamye OpraHudecKue coeJMHeHm st

4.1 AMUHBI. AMUHOKHUCIOTHL benku 3
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJieKy IsipHble COeTHHEHUsI
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0.5
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHH
Ctpoenue atoMoB. [lepuonnueckuii 3aKoH
1.1 u [lepunonnueckas cucteMa XUMHUECKUX 3
anemenToB J[. 1. MenaeneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 1
BEIICCTB
1.3 XHUMHYECKUE PEaKIIUU 6 0.5 1
Hroro no paszneny 13
Paznen 2. Heopranuueckasi Xumust
2.1 Mertabl 6
2.2 Hemerambl 9 1
53 CBs13b HEOPraHMYECKUX U OPTaHUUECKHX 5
' BEIIECTB
Uroro no pazneny 17
Pa3znen 3. Xumusi v )KM3Hb
3.1 XuMUS 1 )KU3Hb 4 0.5
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 34 3 3







HOYPOYHOE IIVTIAHUPOBAHHUE

10 KJTACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie | Mpaxruyeckue fll3y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckon XumMuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coeauHenuit A. M. byrtieposa, eé 1
OCHOBHBIE [TOJIOKEHHSI
[IpencraBienue o kKiaaccupuKaum
3 opraHuueckux BeuectB. Homenknarypa 1
(cucremaTHyueckasi) U TpPUBHAJIbHBIE
HA3BaHUS OPraHUYECKUX BEILLECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUH Pt
5 Mertan u 3TaH — OpocTeuIne 1
IIPEJICTaBUTENIN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
OTHUJIEH U IPOIUIIEH — MPOCTENIINE
7 IIPEICTaBUTENHN aNKeHOB. KoHTpobHas 1 0.5
pabora
8 [TpaxTrueckas padota Ne 1. «Ilomyuenue 1 1
ATUJIEHA U U3yYEHHUE €0 CBOMCTBY
9 Ankanuensl. byranuen-1,3 u 1
metunoyraauen-1,3. Ilonyuenue




CUHTCTUYCCKOI'O Kay4dyyKa U pE3UHbIL

AJIKMHEBI: COCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psijl. ALIETUIICH —
MPOCTEUIINNA MPEICTABUTEh ATKMHOB

11 Bpluncienus o ypaBHEHUIO XUMUYECKON
peaxkuu

12 Apensl: 6eH301 1 Toyosn. TOKCHYHOCTD
apeHoB

13 ['enernueckas cBsA3b yIiI€eBOAOPO/IOB,
IPUHAUIEKAIINX K Pa3JIMYHBIM KJIaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 ¥ MOIyTHBIE HePTIHBIE
ra3bl, HeTh U MIPOJYKTHI €€ epepadoTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 05
rassl, He()Th U IPOYKTHI €€ epepadoTKH. '
KonrponsHas pabora

16 VYrneogopoasl. O6001IeHNEe 3HAHUI

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJI. BogopoaHas cBs3b

18 MHoOroaToMHbI€ COUPTHI: STUIEHIIUKOIb U
[JILEPUH

19 DeHOJI: CTPOCHHUE MOJICKYJTBI, (PU3NUYECcKue
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI u
aneTanpaern]. AueToH

21 OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE

KHCJIOTBI: MypaBbHUHAA U YKCYCHas




[IpakTuyeckas pabora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KUCIOTBD)
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK
23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT
24 MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACUCTBHIE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 KapOOHOBBIX KHCIIOT. [ MIpOIIH3 CIOKHBIX 1
a¢upoB. KontpoasHas padora
26 Kupsl: TugpONHN3, MPUMEHEHHE,
Ouosoruueckas poJib KHUpPOB
VYrneBoabl: cocTaB, Kiaccu(UKaIys.
27 Baxxneiime npeacTaBuTENN: TII0K034,
bpykTo3a, caxaposa
28 Kpaxmait u memiroIio3a Kak mpupoTHbIe
MOJTUMEPHI
KonTponbnas pabota o pazueny
29 «Kucopozacoaepxarine opraHnIecKue 0.5
COCIMHEHUS
30 AMWHBI: METUJIAMUH U aHUJINH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
31 OpraHUYECKUE COEAUHEHUS, UX
Ounonoruveckoe 3HaueHue. [lenTu sl
30 benku xak npupoaHbIe
BBICOKOMOJIEKYIISIPHBIE COSTMHEHUSI
33 OcHOBHbIE OHATUS XUMHH 05

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN.




Kontponbnas pabota

OcCHOBHBIE METOJABI CHUHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH. 1
[TnacTMacchl, KayqyKu, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTypanus aTOMOB

[lepuonnueckuii 3akoH u [leprnonnueckas
crucTeMa XUMMHU4YeCcKux anemeHToB 1. M.
MenpeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX 3JIEMEHTOB M UX COSTUHEHUH 110
rpyImIaM U nepuogam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMH4eckux aneMeHToB /.M. MenaeneeBa B
pa3BUTUU HAYKH

Crpoenue BeriecTBa. XMMUYECKasi CBS3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIEHTHOM CBsi3U. BonopoaHast cBsI3b.
BxomHast koHTposBHAs paboTa.

0.5

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O
CTPOEHUS

ITonsTHE O JUCIICPCHBIX CUCTEMAX.
VcTrHHBIE U KOJIJIOUTHBIE PACTBOPBI.
MaccoBas 10715 BELLIECTBA B pacTBOPE




Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCMHECHUN. ['eHeTnueckas
CBSI3b HEOPTraHWYECKUX BEIIECTB, PA3JINYHBIX
kiaccoB. KonTponbnas pabota

0.5

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPALLICHUS] SHEPTUU NPU
XUMHYECKHUX PEaKLMIX

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusinue
pas3InYHbIX (GAaKTOPOB Ha CKOPOCTh
XUMHUYECKON PEAKIINI)

11

DnekTponuTHdeckas aucconuarnus. [lonstue
o BoopoaHoM nokasarene (pH) pactopa.
Peaknuu nonnoro oomena. ['maponus
OpTraHWYECKUX U HEOPTAaHUYECKUX BEIIECTB

12

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxmun. [TonsTHE 00 BIIeKTpONH3E
pacIiaBoB U pacCTBOPOB COJIECH

13

KoHnTtponbHas paboTta 1o pazaery
«TeopeTndyeckne OCHOBBI XUMUM»

0.5

14

Mertamibl, ux nojgoxenue B [lepuoanueckoit
crcTeMe XUMHUECKuX dneMenToB []. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYeCcKue CBOMCTBA
METaJUIOB




15

CnnaBbl METaIIOB. DIEKTPOXUMUYECKUM psijt
HaIPSHKEHUN METaJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHM, KT, KalbI1il, MarHUH,
ATIOMUHHN) U UX COSAMHEHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

XUMHYEeCKHE CBOMCTBA ITMHKA, Kee3a U UX
COeTMHEHUN

19

[TpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
«Meramab»"

20

Hemeramibl, uX MOJ0KEHHUE B
[lepronnueckoi cucTeMe XUMUYECKHX
anemenToB /I. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

Pusnyeckue CBONCTBAa HEMETAIIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpo/ia, cephl, (hocdopa u yrieposa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COeTMHEHNN

23

XuMHYecKue cBoicTBa a3oTa, pochopa u nux
COeTMHEHNN

24

XHUMHUYECKUE CBOMCTBA yIiepoaa, KpeMHUS U
UX COeTUHEHUI

25

[IprMeHeHre BAXKHENIITUX HEMETAIIIIOB U MX
coenuneHuii. KonrponsHas pabora

0.5

26

O0001EeHre U cucTEMAaTU3aLMs 3HAHUN 10




TeMme «HeMmeTtamey. Beruucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

[Tpaktuueckas padota Ne 3. «Pemienue

27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeramnsl"»

28 KontponbHas padota no temam «MeTtaymibhy 1 05
u «Hemeramnsn»

29 Heopranwdeckue u opraHMueCcKrue KUCIOTHI. 1
Heopranwndeckue u opraHndecKue OCHOBAHHUS
AmMoTepHbIe HEOpraHUYECKHe U

30 OpTaHWYECKUEC COSAMHCHHUS. | eHeTHIecKas 1
CBSI3b HCOPTAaHUYECKHUX U OPTaHUICCKHIX
BEIIIECTB
Ponb xumun B obecriedeHnH SKOIOTUYECKOH,

31 SHEPreTUYeCKON U MUIIEBO 0€30MacHOCTH, 1
Pa3BUTUU MEIULIUHBI
[IpencraBienust 06 0OIMMX HAYUHBIX

32 IIPUHIIAIIAX TPOMBIIITIEHHOTO IOTY4YEeHHUS 1
BaXHEHIIINX BEIIECTB

23 YennoBek B MUpE BEIIECTB U MATEPUATIOB. 1 05
KonTponbhas pabora.

34 XuUMHS U 370pOBbE YEIIOBEKa 1

OBIIEE KOJIMYECTBO YACOB 1O 34 3

[TPOT'PAMME







YYEBHO-METOJJUYECKOE OBECIIEHEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IUVIAA YYEHUKA

» Xumus / T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A., AKITMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemieHme»

* Xumus, 11 xknacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
0TBETCTBEHHOCTHIO «[[PODAY; AxiinoHepHoe o01iecTBO «31aTeIbCTBO

«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI IS YYUTEJA
[Mabpuensn, O. C. Meroauueckoe nocodue

Pemenue 3anay mo xumuu | Xomuenko N.T.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://lesson.edu.ru/04/






