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HOACHUTEJBHASA 3AIINCKA

[Tporpamma o XMMuM Ha YpOBHE CpEeIHEro 00111ero 00pa3oBanus pa3padoTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3oBaHuu B
Poccuiickoit ®@eneparun», TpeboBaHUN K pe3ysibTaTaM OCBOEHUS (eaepaTbHOM
oOpa3oBaTenbHOM MporpamMMbl cpeaHero obmiero obpaszoBanus (DPOIT COO),
IpEACTaBICHHBIX B PeepaabHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE
COO, c yuérom Konuenuuu mnpemnojaBaHus y4eOHOro mnpeameTa «XUMHs» B
oOpa3oBaTenbHBIX OpraHu3anusx Poccuiickoit @exepanuu, peanu3yroNUIX
OCHOBHBIE 00pa30BaTENIbHbIE MPOrpaMMbl, H OCHOBHBIX MOJOXEeHHH «CTpareruu
pa3Butusi BocnutaHusi B Poccuiickoit ®enepanuu Ha nepuoa Ao 2025 romax
(Pacnopsxenue [IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMmbl MO XHUMHH, K OINPEACIICHUIO
oOwiel cTpareruu oOy4eHHsl, BOCIUTAHUS U Pa3BUTHs OOyUYaIOIIUXCS CPEACTBAMU
yueOHoro npenmera «Xumus» st 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTABWIIH
koHnentyaibHbie MonoxkeHuss ®I'OC COO o B3auM00OYCIOBICHHOCTH IIEJeH,
COJIEpKaHMsl, PE3yJIbTaTOB OOy4YEeHUS W TPEeOOBAHUM K YPOBHIO MOJTOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON  OpraHU3alNK, SIBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIONIMM 3TAallOM peaM3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIINX
LEJIOCTHOW CHCTEME XMMHMUYECKOro O00pa3oBaHMs. OTHU ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJBI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEKa, a TAKKE HKOJIOTMYECKH 000CHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/10POBBIO
U NpUpoAHOHN cpene. Peanmusyercst xumuueckoe oOpa3oBaHHE OOydYaroIIMXCS Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHusl CPEACTBAMHU YUEOHOTO MpeaMeTa « XUMUSD,
COJIep>)KaHUEe M TMOCTPOEHUE KOTOPOIrO OIpPEAENIEHbl B MPOTpaMME MO XUMHUHU C
y4€ToM Ccrnenu(puKkd HAyKM XUMHH, €€ 3HAaueHUs B TO3HAHUU TPUPOJBI U B
MaTepHaIbHON XKU3HHU OOIIECTBA, a TAKXKE C YUYETOM OOIIMX IeIel ¥ MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEAHEro  OO0IIero
oOpazoBanus B Poccutickoit deneparum.

XuUMHUSL KaK JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOyko poiib B
COBPEMEHHOW HUBUJIM3ALUHU, B CO3JaHUM HOBOW 0a3bl MAaTepHAIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOT'O MBIIICHHUS, B
CO3JaHHE IIEJIOCTHOTO MPEJCTaBICHUsI 00 OKPYXKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCs] B XMMUM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIET0 MHUpPa, OCO3HAHMS B3aHUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMU O0JIACTIMU MTPUMEHEHUS.



TecHo B3amMOIEHCTBYS C JAPYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMIIEMOH 9aCThI0O MUPOBOM KyJIbTYPHI, HEOOXOJAUMBIM YCIIOBUEM YCIICITHOTO
TPy/la W JKU3HM KaXIoro wieHa oOmectBa. CoBpeMeHHas XUMHS Kak Hayka
CO3UaTeNbHasl, KaK HayKa BBICOKMX TEXHOJOTHMH HampaBlieHa Ha pEIICHHE
r7I00abHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOIA,
YHEPTEeTUIECKOH, TUIIEBOM, IKOJOTHUECKOW OE30MACHOCTH U OXPaHBI 37I0POBBSI.

B coorBercTBHHM € OOMMMHU NEISIMH W TNPHHIUWIAMH CpPEIHErO OOIIETOo
oOpa3oBanus conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
W3y4YCHHUs]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 WM 1S  BBIPA0OOTKH  MHPOBO33PEHUYECKUX
OPHEHTHPOB, VYCIEIIHOTO BKJIIOYCHHS B IKH3Hb COIMYMa, MPOIOJDKCHUS
00pa3oBaHMs B PA3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  nipeaMera  «XHUMHA»  SIBISIFOTCSL  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmas U HeOpraHUYecKas XHUMHUSA», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO HEOPraHWYECKOW XUMHH (C BKIIOUYCHHEM 3HAHUW U3 OOIICH XUMUU) U
opraHn4deckon xumuu. OOpMUPOBAHHWE NAHHOW CUCTEMBI 3HAHWW NPHU NU3YUEHUU
npeaMera  00ecreyrMBaeT BO3MOXHOCTh PACCMOTPEHHUs BCETO MHOT000pasus
BELIECTB Ha OCHOBE OOIIMX MOHATUH, 32aKOHOB U TEOPHI XUMHH.

CrpykTypa conepkanuss KypcoB — «Opranwdeckas xumusi» u «OOmas u
HEOpraHWYecKass XUMHUs» CHOPMHpPOBAHA B IporpaMMe IO XHMHUHU Ha OCHOBE
CUCTEMHOTO TIOAXO0/Ja K W3YyYCHHUIO Yy4uyeOHOTO Marepuaia U 0O0ycCIIOBIIeHA
HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUHN HA OTPEJEIEHHBIX TEOPETHUECKUX
ypoBHsIX. Tak, B Kypce OpPraHMYECKOW XHMMHH BEIISCTBA PAaCCMaTPUBAIOTCS Ha
YPOBHE KJIACCUYECKON TECOPHUU CTPOCHHS OPTaHWYSCKUX COCAMHEHHUH, a TakKKe Ha
YPOBHE CTEPEOXUMHUYECKUX U IJIEKTPOHHBIX MPEJCTABICHUN O CTPOCHUU BEIIECTB.
Ceenennsi 00 wH3ydaeMblX B Kypce BeIIeCTBaxX JalOTCd B Pa3BUTHM — OT
YTIEBOJAOPOJOB JO CIOKHBIX OHMOJIOTMYECKH AaKTHUBHBIX COCIMHEHHMHA. B Kypce
OPTraHUYECKOW XWMHUM TIONy4aloT pa3BUTHE Cc(POpMUpPOBaHHBIE Ha YypPOBHE
OCHOBHOTO 00IIIEro o0pa3oBaHus NEPBOHAYATIBHBIC MTPEJACTABICHUS] O XUMUYECKON
CBSI3M, KJIACCU(PMKAIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX CTPOCHUS, O XUMHUYCCKON PEaKIUH.

[lox HOBBIM yrJIOM 3peHHs B TmpeaMmeTe «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs M3YyYCHHBI Ha YpPOBHE OCHOBHOTO 0OIIEero o0pa3oBaHUs
TEOPETUUYECKH MaTepual U (DAKTOJOTUYECKHE CBEACHUS O BEIIECTBAX W
XUMUYECKON peaknuu. Tak, B 4acCTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUS» O0O0Y4aromUMCS TIPEAOCTaBISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOMOJOTHMUECKUX TO3HUIIHH,



riyoke TMOHATh HCTOPUYECKOE H3MEHeHue (YHKIMA 3TOr0 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONMIEH 1 MPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHWN O BOXKHEHIIHUX BEHIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHHH, a TAKXKE O XMMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus fonoiHgercs B kypcax 10 u 11 kiaccoB anemMeHTamMu
COJIEp)KaHMs, UMEIOIIMMH KYJIbTYpPOJIOTHYECKUI M NPHUKIAJHOM Xapakrep. JTU
3HAHMSI CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3M XMMHUU C JIPYTUMU HAayKaMH,
PacKphIBaIOT €€ poJib B MO3HABATEIBHON U MPAKTUYECKOU IEeSITETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX TIPIIOKCHUN XUMHH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMaxX, CBA3AHHBIX C XHUMHEH,
KPUTUYECKUA OCMBICTUBATh MH(GOPMAIIUIO U IPUMEHSTD €€ JJIsl TOMOJIHEHUSI 3HAHUH,
pelIeHUs] UHTEIUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIEA0BATEeIbCKUX 3a1a4. B
LEJIOM COJEp)KaHHE Y4eOHOro mpeameTra «XUMHUS» JAAaHHOTO YPOBHSA H3yYEHHS
OpPUEHTUPOBAHO Ha (POPMHUPOBAHKE Yy OOYUAIOMIMXCA MUPOBO33PEHYECKONH OCHOBBI
JUIsi ToHUMaHus GUIOCOMCKUX HJIeH, TakuX KakK: MaTepHalbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHUYEeCKOro MUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB MX
COCTaBOM M CTPOCHHEM, TO3HABAEMOCTb IPUPOIHBIX ABICHUN MyTEM SKCIIEPUMEHTA
W PCIICHHUS TMPOTUBOPEUYNH MEKIYy HOBBIMH (DakTaMd W TEOPETUUECKUMH
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUH B PEIIEHUHU 3KOJOTHYECKUX IpodiieM, a
Takke IpobsieM cOepekKeHUsI SHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUSI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmane pemeHuss 3agad  BOCIMUTAHUS, Pa3BUTUS M COLUATU3ALMU
OoOy4YaromMxcs TPUHATBIE NPOrpaMMOd MO XUMHUHU MOAXOAbl K OINPEIECICHHIO
COJEpKaHUS M TMOCTPOCHMsI TMpeaAMeTa MpeayCMaTpUBalOT (OpMUPOBaHUE
YHUBEPCAIBHBIX yUEOHBIX JEHCTBUN, UMEIOMINX 0a30BOE 3HAUCHUE JJIST PA3IMUHbIX
BUJIOB JICSITEIBHOCTH: pEIICHUs MpooOsieM, TMOWCKA, aHaiu3a U 00padOTKU
uH(popManuu, HEOOXOAUMBIX I MPUOOPETEHUS! OMNbITa MPAKTUYECKON U
VICCJIEIOBATENBCKON JIESTENBHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B ITO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHUsT XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CPETHETrO OOIIEero 00pa3oBaHus, IPH OMPEICTCHUN
COJIEpKaTeIbHOM XapaKTEpPUCTUKU 1eJel M3y4YeHHs NpeIMeTa HarpaBiieHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJULUMOHHO NpHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKH Kak O0JIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbBHOCTH YeJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUsI TAKOM MOJAXOJ K OINPEACNICHUIO IeNed H3ydeHHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHo 1aHHOW TOYKE 3pEHUs TJIABHBIMM LEJIIMU HU3Y4YEHHUs IpeaMmeTa
«Xumus» Ha 6a3oBom ypoBHe (10 =11 ki1.) sBiIsFOTCS:

« (opMHpOBaHME CHCTEMBl XMMHMUYECKUX 3HAHMH Kak Ba)KHEHIIEH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIe MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M MOHUMAHHE CYUIHOCTH JIOCTYIIHBIX
00001IEHNIT MUPOBO33PEHYECKOr0 XapaKTepa, 03HAaKOMIIEHHE C UCTOPUEN X
Pa3BUTHS U CTAHOBJICHUS;

« (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOJaX MO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIUN, HEOOXOIUMBIX JJIsl IPUOOPETEHUSI yMEHUI
OPUEHTHPOBATbC B MHUPE BEIIECTB M XMMHWYECKHUX SIBICHUMN, MMEIOIIHNX
MECTO B IIPUPOAE, B IPAKTUYECKON U MOBCEIHEBHON KU3HU;

+  pa3BUTHE YMEHHU U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U
OOBSICHEHMEM XHMUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM  IpaBuUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ atum, conepskarenbHas XapaKTepUCTUKA LIeJIed U 3a7a4 U3y4eHHs
IIpeIMETA B IPOTPaMMe 10 XUMHUH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TNPUOPUTETAMHU B CHUCTEME cCpelHero obmero odpasoBanus. Ceroass B
MPEenoJaBaHUK XUMUHU B OOJIbILIEH CTENIEHN OTAAETCS MPEANOUYTEHNE TPAKTUYECKON
KOMIIOHEHTE  COAEpaHusd OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA OO0IIe00pa30BaTeNbHON OpraHU3alliK, BIIAJICIONIETO HE HAOOpOM
3HaHUU, a (PYHKIMOHAIBHOW TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHSIMHU
aKTUBHOTO MOJYyYEHHUs 3HAHUW U MPUMEHEHHS UX B PEAIbHON KU3HM JJIs pEeUICHUS
MPaKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM IIpU U3yUYEHUHU TPEeAMETa « XUMUS» TOMUHUPYIOIIEE 3HAUCHHE
IpUOOPETAIOT TAKUE LIETU U 3a/1a4M, KaK:

ajanranus o0yyaroumxcs K yCJIOBUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMUpOBaHHE  HHTEUIEKTyaJlbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSATHUIO T'PaMOTHBIX
pelieHnil B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEUIECTBAMU U UX
npUMEHEeHHEM; (pOpMHUpPOBaHUE y OO0YYAIOUIMXCS KITIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHLINM), HMMEIOUIMX YHUBEPCAIBHOE 3HAYEHUE [UIS pa3JIMYHBIX BHUIOB
NeSATEIbHOCTH: PElIeHUs] MpoOJieM, MOKMCKa, aHallu3a U 00pabOTKU MH(POpPMAIINH,
HEOOXOJIMMBIX AJI1 TPUOOPETEHHS ONBITA AEATEIBHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B IO3HAHMM XUMHUH, & TAKXKE Ul OLUEHKH C MO3ULMUH 3KOJIOIMYECKOU
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MTPOLIECCOB Ha OPTaHU3M
4eJIoBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00yUaronMxcs: ClIOCOOHOCTH CaMOCTOSITENIFHO PUOOpETaTh HOBBIE
3HAHUS TI0 XUMHUH B COOTBETCTBUU C KHU3HECHHBIMH MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpeMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIS TOWCKA W aHamu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAIMA XUMHUYECKOTO COACpKaHUs;, (OPMHUPOBAHHUE U
pa3BuUTHE Yy OOYYarOIMXCS AacCOIMATUBHOTO W JIOTHYECKOTO MBIIIICHHUS,
HAOMIOJaTEIbHOCTH,  COOPAaHHOCTH,  AaKKypaTHOCTH,  KOTOphIE  OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TPHU IUIAHUPOBAHWH W MPOBEICHUH XUMHUYECKOTO
OKCIIEPUMEHTA; BOCIIUTAHUE Yy O0ydaronuxcs YOSKIEHHOCTH B TYMaHUCTHIECKON
HAMPABICHHOCTH XUMHH, €€ BOXHOW POJIM B PEIICHUH TJIO0AIBHBIX IMPOOJIEM
PaIMOHAIFHOTO MPHPOIOTIONIE30BAHMYSI, TOTIOJTHEHUSI YHEPTETUIECKUX PECYPCOB U
COXpaHEHHs MPHUPOJHOTO DPABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeXHOTO
OTHOIICHUS K TPUPOJEC W CBOEMY 3JI0POBBIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIB30BAaHUS TIOJNyYCHHBIX 3HAHWHA JUISI TPUHSATHS TPAMOTHBIX DPEUICHHW B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHYCCKIMH SBJICHUSMHU.

B yuebHOM maHe cpemHero oOmero o0Opa3oBaHUS TpeaMeT «XHUMUD»
0a30BOr0 ypOBHS BXOJUT B COCTaB MpeaMeTHOU obmactu «EctecTBeHHO-HAYYHBIE
PEIMETHI».

OO11ee yncio 4yacoB, OTBEAEHHBIX ISl U3YUYCHHS] XUMUU, Ha 0a30BOM YPOBHE
cpeaHero ooiero oopasoBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34 vaca (1 vac
B Henento), B 11 kimacce — 34 yaca (1 gac B Heemio).

COILEPKXAHUE OBYUYEHUASA

10 KJIACC
OPI'AHUYECKASA XUMHUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMHUHU

[IpegMeT opraHUYECKOM XMMUHU: €€ BOSHUKHOBECHHUE, PA3BUTHE U 3HAYCHUE B
MOJYYCHUH HOBBIX BEUIECTB W MATEPUAIOB. TeOpus CTPOEHUS OPraHUYECKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE MO0KeHUA. CTPYKTYpHbIE (POPMYJIIbL
OpPraHUYECKUX BEmIECTB. [ omoiorus, wu3oMepus. XUMHUYECKas CBsI3b B
OPTaHUYECKUX COCIMHECHUAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kmaccuukanuy OpraHUYECKUX BemiecTB. HomeHkmaTypa
OpPraHWYEeCKUX COCJAMHEHMHN (CUCTeMaTHyecKas) W TpUBHAJIbHbIC Ha3BaHUSA
BAXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB.



DKCNEepUMEHTAIbHBIE METOJIbl M3yY€HHsS BEIIECTB W HMX NPEBPAILCHUN:
O3HAKOMJIEHHUE ¢ 00pa3[aMy OPraHUYECKUX BEIIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJEKYJ OPTaHUYECKUX BEIIECTB, HAOIIOJCHHE U OIMCaHUEe
JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHMYECKUX BEIIECTB MPH
HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPECHHE).

YriaeBoaopoanl

AJNKaHBI: COCTaB M CTPOECHHE, TOMOJOTMYECKHA psAA. MeraH W 3TaH —
MPOCTEUIINE TPEACTaBUTENIN aJKaHOB: (PU3UYECKHME U XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelIeHUsI W TOPEHHMsI), HAXOXKICHUE B MPUPOJE, TMOJYYCHHE U
pUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psl. DTUIEH U MPONUIEH —
NPOCTEUIINE TPEACTABUTENIN AJKEHOB: (PU3NYECKHE M XUMHUYECKHE CBOWCTBA
(peakMu TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, TUAPATALMH, OKHUCJIEHUS U
MOJIMMEPHU3AIINH ), TOJTyYCHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwnOyranueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBa (peakuus nonumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMUECKUH psifl. ALIETHIIEH
— TMpPOCTEHIIMHA NPEACTaBUTENIb AJKHMHOB: COCTaB, CTPOEHHUE, (U3HUECKUE WU
XUMHUUYECKUE CBOWMCTBA (PEAKIUU TUIPUPOBAHUS, TaJOTEHUPOBAHMS, THIpATALIUH,
rOpeHus), MOJyYeHNEe U PUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKUE M XUMUYECKHE CBOWMCTBA
(peakIuu rajoreHUpPOBAHUS U HUTPOBAHMS), TIOJyYCHHE U TMPUMEHEHHE. 10ayo:
cocmas, cmpoenue,  @usuueckue U  XuMuUYeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOTyYeHue U npumererue. TOKCUYHOCTh apEHOB.
['eHeTnueckas CBSI3b MEX]y YIJI€BOAOPOJAMH, MPUHAICKAIMMUA K Pa3TUYHBIM
KJIACCaM.

[IpupoaHbIE KCTOYHMKHM YIJIIEBOAOPOAOB. lIpupoaHbli ra3 © MOINYTHBIE
HedTanbie Ta3zpl. Hedth u €€ mpoucxoxnenune. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TePMUYECKHM, KaTaIUTUYEeCKUil), mnuposn3. [IpoayKTsl
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yrojb U MPOAYKTHI €ro NnepepadboTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHUsI BEUIECTB W UX MPEBpalllCHUN:
O3HAKOMJIEHUE C 00pa3lliaMy IIaCTMACC, KAydyKOB U pe3uHbI, KoJutekinu «HedTb»
U «YT0Jb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M TajJOre€HONPOU3BOIHBIX,

MPOBEJICHNE NPAKTUYECKON paboThl: MOJyYEHUE STUIICHA U U3YyUYCHHE €r0 CBONCTB.
Pacuérurlie 3a1aun.



Bbluncienuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM NMPOAYKTAa PEAKLUH IO U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH).

Kucaopoacoaep:xammue opranndeckKue coe{uHeHUs

[IpenenbHpleE OAHOATOMHBIE CHOUPTHI. METaHONI © 3TaHON: CTPOECHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMU MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHE), TpUMEHEeHHe. BojopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKA.

MHOT0aTOMHBIE CIUPTHI. ITUIICHTIINKOJIb U TIIMIICPUH: CTPOCHUE, PU3HUECKHEC
U XUMHYECKHE CBOWCTBa (B3aUMOJECMCTBHE CO IICIIOYHBIMU METaJJIaMH,
KaueCTBEHHAs] peakiisi Ha MHOroaTOMHbIE CHHUPTHI). JleficTBuEe HAa OpraHu3M
yenoBeka. [[puMeHeHne riuueprHa U STUICHTIIMKOJIA.

@deHOoM: CTPOEHUE MOJICKYJbl, (PU3MYECKHUE U XUMHUUYECKHUE CBOMCTBA.
Toxcuunocth (penona. [Ipumenenue denona.

Anbaerugipl U kemowsvl. DPoOpManblIeTul, AauETAIBACTHA: CTPOCHHE,
dbuznyeckrue U XMMHUYECKHUE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH ), TOTYyYEHUE U IPUMEHEHHE.

OIHOOCHOBHBIE TIPEACIbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOCHHE, (PU3NYECKHUE U XMMHUYECKUE CBOICTBA (CBOMCTBA, O0IIHe NS
KJIacca KUCIIOT, peakiiusi 3TepuuKaIim), moxydeHue u npumenenne. CreapuHoBas
Y OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTENH BBICIIMX KAPOOHOBBIX KUCIIOT. Mbljia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JeHCTBHE.

CrnosxHble 3(UphI KaKk TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ UPOIU3 CIOKHBIX
aupoB. Kupsl. ['maponus xupoB. [Ipumenenue >xupoB. buonorudeckas poiib
KUPOB.

VYrieBobl: cocTaB, Kiaccu(uKanus yrieBo10B (MOHO-, AU- U MOJIUCaXapuibl).
['moko3a — mpocTelnii MOHOCAaxapua: OCOOCHHOCTHM CTPOEHUS MOJIEKYJIbI,
dbu3nUeckue U XUMUYECKHE CBOWMCTBA (B3auMozeiicTBue ¢ ruapokcuaom menu(ll),
OKHCIIEHHE aMMHMayHbIM pacTBOpoM okcuzaa cepebpa(l), BoccraHoBieHue,
Opo’KeHHE TIIOKO3bI), HAXOXKEHUE B IPUPO/JIE, TIPUMEHEHUE, OUOIOrHYecKas poJib.
®dortocunTe3. PpyKTO3a KaK U30MEpP TIFOKO3bI.

Kpaxman u nesmtrono3a Kak npupoiHsle noiauMmepbl. CTpoeHre Kpaxmana U
nemnono3bl. dusmyeckne W XMMUYECKHE CBOMCTBAa Kpaxmana (THApoJiu3,
KaueCTBEHHAs PEAKIIMS C HOJOM).

OKCIEpUMEHTAJIBHBIE METOJbl H3Y4YEHHUs BELIECTB M WX MPEBPAILECHUMN:
IpOBEJCHUE, HAOJIOJIEHUE M OMHCAHME JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHUCIEHUE STaHOJIa
okcugoMm Menu(Il)), MHOrOaTOMHBIX CIMPTOB (B3aMMOJEHUCTBHUE TIIMIIEPUHA C



ruapokcuiom meau(Il)), anbaeruoB (OKUCIEHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rumpokcumom wmeau(ll), B3aumojelcTBUE Kpaxmana C HOJOM),
MPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amayn.

Bbluncienuss 1o ypaBHEHUI0O XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUH 0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB MM MPOTYKTOB PEAKIIHH ).

A30TCcozepKallie OpraHN4eCKUe COEIUHEHHS.

AMMHOKHCIIOTHI Kak aMm(pOTEpHbIE OpraHudYecKrue coequHeHusl. Pu3nyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIulHUHA). buojoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku kak mpupoHbIE BHICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOPHUYHAS U TPETUYHASI CTPYKTYpa O€IKOB. XMMHUYECKHE CBOWCTBA OEIIKOB:
TUIPOJIN3, ICHATypallusl, KaYeCTBEHHBIE PEAKIIUHA Ha OCIIKH.

DKCIEpUMEHTAIBHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPAILICHUI:
HaOJIOICHUE U OMKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpalis OEIKOB IpH
HarpeBaHUM, IIBETHHIE PeaKIMK OCJIKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIE TOHATUS XMUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHII: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALMU, CPEAHSAS MOJICKYJIsIpHAS
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHECHUN —
MOJMMEPU3ALIMS U TTOJIMKOHAEHCALIHSL.

DKCNEepUMEHTATbHBIE METOIbl U3YUYEHUS BEIIECTB U UX MPEBPAIICHUMN:
O3HAKOMJICHUE ¢ 00pasiamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3HU.

Peanuzanus MeXIpeIMETHBIX CBSI3€M IPU U3YYEHUH OPraHUYECKOU XUMUU B
10 kmacce ocyIIecTBISIETCS Yepe3 UCTI0JIb30BaHUE KaK OOIINX €CTECTBEHHOHAYIHBIX
MOHSATUM, TAK U MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIC TTOHATHS: SIBJICHUE, HAYYHbIH (DAKT, TUTIOTE3A,
3aKOH, TEOpHs, aHAJIN3, CUHTE3, Kiaccuukaius, MepuogudHOCTh, HaOJI0/ICHHE,
M3MEpPEHUE, SKCIEPUMEHT, MOJICTUPOBAHUE.

®usnka: Marepus, SHEpPrus, macca, aroM, DdJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BeIleCTBa, (GU3UYECKHUE BETUUMHBI U €IMHUIBI UX U3MEPEHUS.



buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3MeE,
doTrocuHTE3, OMOJIOTMYECKH AKTUBHBIC BemIecTBa (OCNIKH, YIICBOIBI, JKHUPHI,
bepMeHThI).

['eorpadus: MuHEpabl, TOPHBIC MMOPOJIBI, ITOJIE3HBIC UCKOMAEMbIe, TOTLIUBO,
pecypchl.

TexHoNoOTrHsI: THIIEBBIE MPOAYKTHI, OCHOBHI PAIMIOHAIBHOTO TIHTaHUS,
MOIOIIHME CPENICTBA, JICKAPCTBEHHBIC U KOCMETUYECKUE MperapaThl, MaTepHabl U3
MCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernvyeckue 0OCHOBbI XUMHUU

XUMHUYECKUM JIeMEHT. ATOM. SIIpo aToMa, U30TOIbI. DJIEKTPOHHAs 000JI0YKA.
DHepreTUYecKre YPOBHHU, MOIYPOBHUA. ATOMHBIC OpOUTaNH, S-, P-, O- BJIEMEHTHI.
Oco0eHHOCTH pacHpeesICHHs] JIEKTPOHOB MO OpOUTANIIM B aToMaxX 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHUOJIOB. DIICKTPOHHASI KOHPUTYpalHsi aTOMOB.

[lepnonnueckuii 3akoH U [lepronnueckas cucteMa XUMUYECKUX DIIEMEHTOB /1.
N. MenneneeBa. Cps3b NepHoanUecKoro 3akoHa u Ilepmogmueckolt cucTeMbl
xuMmudeckux aneMeHToB J[. M. MenzaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB H
o0pa3yeMbIX MMHU MPOCTBHIX U CJIOXKHBIX BEIIECTB MO TPYyIINaM W MEPHUOJIaM.
3HaYCHUE NEPUOJUYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKas CBsI3b. BuAbl XUMHUYECKOW CBA3U
(KOBaJICHTHasl HEMOJsIpHAs U TMOJIApHAsi, MOHHAs, MeTaJinyeckas). MexaHu3MbI
oOpazoBaHUs KOBAJICHTHOM XUMHYECKOU CBSI3U (0OMeHHBI u
JIOHOPHOAKIIEIITOPHBIN ). Bonopoanas CBS3b. BanenTtHOCT®b.
DNEeKTpOOTPUIATENLHOCTh. CTENEeHb OKUCIICHUS. IOHBI: KATHOHBI U aHUOHBI.

BemectBa  MONEKYJApHOTO W HEMOJICKYJISIDHOTO  CTPOCHMS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIIMYECKUAX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PELIETKHU.

[TonsiTue 0 nIUCHEpPCHBIX cUCTEeMax. VICTUHHBIE M KOJUIOWIHBIE PAaCTBOPHI.
MaccoBast 10Ji1 BEUIECTBA B PACTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHUYECKNX BEIIECTB. ['€HeTHYeckass CBA3b HEOPraHWYECKHUX BEIIECTB,
MPUHAIICKAIIUX K Pa3]IMYHBIM KJIaccaM.



Xumunyeckass  peakuus. Knaccupukanuss — XMMHUYECKMX — peakuuil B
HEOPTraHWYECKON M OPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEILECTB,
3aKOH COXPAHEHHUS U MPEBPALICHUS YJHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (pakTopoB. OOpaTuMble
peakuuu. XHUMHUYECKOe paBHOBecHe. DaKTOphl, BIUAIOIIAE HA COCTOSHUE
XuMH4ecKoro paBHoBecus. [Ipunnun Jle [lartense.

OnexrpoauTnueckas nuccounanusa. CuibHble U cialble 35eKTposnThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCAsl, HEUTpaIbHasl, LEI0YHASL.

OKHCIIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMH.

DOKCIIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W UX MpPEBpallcHUN:
neMoHcTpauus Tabmun «llepuoguyeckas cuctemMa XMMUYECKUX 37eMeHToB Jl. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAIUIMYECKUX PEIMIETOK, HaOIIoJIeHuE |
ONMKMCAHKE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3siokKEHUE MEPOKCUIA
BOJIOPOJIa B IPUCYTCTBUH KaTaIU3aTOpa, ONPEAEIEHNE CPENBl PACTBOPOB BEILIECTB
C IOMOILBIO YHUBEPCAIBHOTO MHAUKATOPA, PEAKIIMM HOHHOTO 0OMEHA), TPOBEICHHE
MPaKTUYECKON paboThl «BiausHue pa3nInyHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU
peaxkuum».

Pacuérnrie 3agaun.

Pacuérel 1O ypaBHEHUSIM XUMHYECKHMX pEaKIUA, B TOM UHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MTOHATHS «MACCOBAs JOJIS
BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramner. Ilomoxenne HemeramnoB B Ilepuoandeckoil  cucreme
xumuueckux snemeHToB J[. M. MenneneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
@u3NUecKue CBOWCTBA HEMETAIJIOB. AJIIOTPONHS HEMETAUIOB (HAa MpuMepe
KHCJIOpOa, cephl, hochopa U yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrimepoga M KpeMHUS) W HUX  COEAUHEHUM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHU ).

[IprumeHeHne BaXXKHEHUIINX HEMETAIUIOB U KX COCIMHEHHM.

Meramisl. Ilonoxenne meramuioB B llepuoanueckor cucteMe XUMHYECKUX
anemedToB [[. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mIMe Gpuznyeckre cBoicTBa MeTaIOB. CITaBbl METAJIJIOB.
DJIEKTPOXUMHUYECKUAN P HAPSKEHUA METAILIIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kaluil, KaJbIIHM,
MarHui, aJlOMUHMM, ITUHK, XPOM, JK€JI€30, M€JIb) U X COCAMHCHHUIA.

OO6mue cnocoObl mojaydeHus MeTawioB. [IpuMeHeHrne MeTaioB B OBITY U
TEXHUKE.



OKCIEpUMEHTAIbHBIE METOABl W3YYEHHS] BEUIECTB WM HX NPEBPALICHUN:
U3YYEHUE KOJUIEKIUU «MeTaibl U CIUIaBbl», O00pa3loB HEMETAJUIOB, PEIICHHUE
DKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIIOJICHHE W OINHWCAHHUE JAEMOHCTPAMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THIPOKCUIA AITIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI04Yel, KAYECTBEHHBIE pEeaKIIMU Ha KATUOHBI METAJIIOB).

PacuérHble 3anaum.

Pacuétbl Maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce€ WM O00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
pacd€Tbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIU OJHO
U3 BEILIECTB UMEET MPUMECH.

Xumus 1 ’KU3Hb

Ponbp xumum B oOecreyeHUuu SKOJOTUYECKOM, HHEPreTUYECKON U MHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeTUIMHBI. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenus 00 0OIIUX HAYYHBIX MPUHIIUIIAX MPOMBIIUICHHOTO HOJTYy4YCHUS
BA)KHEUILINX BELIECTB.

UenoBek B MHUPE BEUIECTB M MATEPHAIOB: BAXKHEWIIHUE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa,
MaTepuanbl s 3JEKTPOHUKH, HAaHOMATEepUasbl, OPraHUYECKUE U MUHEpAIbHbIE
yno0peHus.

XUMHST U 30pOBbE YEJIOBEKAa: IMpaBHJia MCIOJb30BaHUS JIEKAPCTBEHHBIX
npenaparos, MpaBuia 0€30MacHOr0 UCIOIb30BAHUS MPENapaTOB OBITOBOM XUMHH B
ITOBCEHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpEeIMETHBIX  CBSI3€M MpU  HW3y4eHUH  OOmIeH |
HEOpraHu4ecko XuMuM B 11 Kitacce OCyIIeCTBISETCS 4Yepe3 MCIOIb30BAHUE KaK
OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U MIOHATUMN, SIBJISIOIIUXCS CHCTEMHBIMU
JUIS1 OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OO1mue ecTecCTBEHHO-HAyUYHbIE TOHSATHS: HAYYHBIM (DaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHaJu3, CHUHTE3, KiIaccupukauus, TIEepUOAUYHOCTh, HaAOIIOACHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, SIBICHHE.

du3nka: MaTepusi, SJHEpPrusi, Macca, aToM, JIEKTPOH, MIPOTOH, HEUTPOH, MOH,
M30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUI YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEIIEeCTBA, (PM3MUECKHE BEIWYUHBI U STUHUIIBI UX
U3MEpPEHHUsI, CKOPOCTb.

buonorus: kneTka, oOpraHusM, SKocucTema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.



['eorpadusi: MUHEpabl, TOPHBIC TOPOJIBI, MOJE3HBIE MCKOMAaeMbIe, TOILIIMBO,
pecypchl.

TexHOJIOTHS: XUMHYECKash MPOMBIILICHHOCTh, METAJLTYPTHys, MPOU3BOIACTBO
CTPOUTEILHBIX MAaTEPHUAJIOB, CEIbCKOXO3IWCTBEHHOES ITPOM3BOJICTBO, ITHIIICBAs
NPOMBINIJICHHOCTh,  (hapMalrieBTHYeCKasi  MPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpEenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeTr TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
OOyJarOIIMMHUCS TPOrpaMM CpeAHETo o0mmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM H  TpeAMETHbIM). HaydHO-METOAMYeCKOW OCHOBOW IS
pa3paboTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMM CPEIHEr0 OOIIero
00pa30BaHMsI SIBJISACTCS CUCTEMHO-ACSITEILHOCTHBIHN IMOIXO/I.

B COOTBETCTBHM C CHCTEMHO-JCSATCIBHOCTHBIM TIOJXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJILTATOB OCBOCHUS TpeaMeTa «XHUMUs» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHsI BBIICITICHBI CIIEIYIOIINE COCTABIISIONIHE:

OCO3HaHUE 00YUYaIOIIUMHUC POCCUNUCKON MPaXKIaHCKON UICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO; HATMYNE
MOTHBallMM K OOYYEHHIO;  LIEJICHANIPABJICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHUI TMYHOCTH HA OCHOBE
KIIFOUEBBIX IICHHOCTEM M HCTOPUUECKUX TpaauINii 0a30BOM HAyKH XUMUU;
TOTOBHOCTh U CIHOCOOHOCTh OOYYarOUIUMXCS PYKOBOJCTBOBATHCS B  CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTAHOBKAaMH, IMPUCYILIMMH LEJIOCTHOU
CUCTEME XMMHMUYECKOro OOpa30BaHMs; HaJMYKW€ IPaBOCO3HAHUS SKOJOTUYECKOU
KyJbTYPBI U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE PE3YyIbTAaThl OCBOCHHS MpeaMeTra «XUMHUsSD JIOCTUTAIOTCS B
eIMHCTBE Y4YeOHONM U BOCIHUTATEIbHOM JIE€ATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HUAeallaMH POCCHMCKOTO TPa)JTaHCKOTO OOLIECTBA, MPHUHATHIMU B OOILECTBE
HOpMaMH U MpaBUJIaMU MOBEIEHHUsI, CHOCOOCTBYIOLIMMHU MIPOLIECCaM CAMOIIO3HAHMS,
camMOpa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YYarOIIHUXCS.

JInyHOCTHBIE pE3yJAbTAaThl OCBOCHUS MpeaAMeTa «XHUMHUS»  OTPaXaroT
c(OPMUPOBAHHOCTh ONBITa [MO3HABATEIBHON U TPAKTHUYECKON NeATeIbHOCTH
oOy4Jarommxcs Mo peaau3aliy NPUHITHIX B OOLIECTBE EHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaIaHCKOro BOCIIMTAHUS:

0CO3HAHMS 00YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH,
YBOKEHHUS K 3aKOHY W MPABOMOPAAKY; MPEACTABICHHUS O COIMAIbHBIX HOpMax H

NpaBUIax MEKITHIHOCTHBIX



OTHOILICHUH B KOJUJICKTUBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOM ACATEILHOCTH MPU CO3AHUHN YUEOHBIX
MIPOCKTOB, PEIICHUH YIeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJTHEHUN XUMHYECKUX
AKCTIIEPUMEHTOB; CIIOCOOHOCTH TMOHMMaTh W TNPUHUMATh MOTHBBI, HaMEpEHUS,
JIOTUKY U
apryMEHThI IPYTHX IIPH aHAJIM3E PAa3InYHBIX BUIOB YUCOHOMH AEITEIbHOCTH; 2)

NATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOI'0 OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJICAUIO
OTEYECTBEHHOM XMMUU; YBa)KEHHUS K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U
IIPAKTUYECKOIO IPUMEHEHUS XUMUH, OCO3HAHUS TOT'0, YTO JTOCTHKECHUS HAYKU €CTh
pe3yNbTaT  AJNUTENbHBIX HAOMIOAEHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIBHBIX
IIOMCKOB, IIOCTOSHHOI'O TPYyJa YYEHBIX U MPAKTUKOB; MHTEpPECA U MO3HABATEIIbHBIX
MOTHBOB B II0JIYYEHUU U MOCIEAYIOLIEM aHAIIA3E
UH(POPMAIIUU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOMN OTCUESCTBEHHON XUMUHM; 3)

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUs, STUYECKOTO TOBEJIECHUS; CIIOCOOHOCTH OIEHUBATh
CUTyallu, CBSI3aHHBIE C XMMHMUYECKUMHU SIBIICHUSIMH, U NPUHUMATh OCO3HAHHbBIC
pELICHUs, OPUEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI W IEHHOCTH;
TOTOBHOCTHU OIICHUBATh CBOE MOBEACHHUE M MOCTYNKH CBOMX TOBAPHUIIECH C TMO3HUIINIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHE MOCIEICTBUI ITUX MOCTYIKOB;

4) popMupPOBaHUSI KYJIBTYPbI 310POBbSI:

NOHUMAaHUsl [IEHHOCTEeW 370poBOr0 U Oe3omacHoro oOpa3za >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTI'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO; COOJIIOJIEHHA TMpaBui 0€30MacHOro oOpalieHus: C
BEILECTBAMHU B OBITY,

MOBCEIHEBHOM JKMU3HU U B TPYAOBOH 1€ATEIBHOCTH; MOHUMAHUS IEHHOCTH MIPABUII

WHIUBHUIYAIBHOTO M KOJUIEKTHBHOTO
0€301acHOTO MOBEACHHS B CUTYAIHsIX, YIPOKAIOMINX 3JOPOBBIO M JKU3HH JIIOCH;

OCO3HaHUS TOCIEICTBUN U HETIPUATHS BPEIHBIX MPUBBIUEK (YIIOTpeOIeHNs
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B y4eOHO-MCCIIEeOBATEIbCKON
NEATETLHOCTH, OOIIECTBEHHO TIOJIC3HOW, TBOPYECKOM W  JIPYTUX  BHJIAX
NeSITeNIbHOCTH; YCTAHOBKY Ha aKTUBHOE YYacTHE B PEIICHUN MPAKTHUECKUX 3aj1a4
COLIMaJIbHON HAMpPaBICHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY U3YUEHHUIO Mpodeccrii pa3nuyHoro poaa, B TOM



YKCJIE HA OCHOBE ITPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMUH; YBaXXEHUS K TPy,
JIOJSM TPYJa U pe3ybTaTaM TPYAOBOU NEATEIbHOCTH; TOTOBHOCTH K
OCO3HaHHOMY BbIOODY WHIUBUAYAJIBHOM TPaeKTOPUU
oOpa3oBanusi, Oynymied npodeccuu M peaau3aluud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;
6) 7K0JI0rHYecKOro BOCHUTAHMSA:
HKOJIOTUYECKH L[EIECO00Pa3HOro0 OTHOIIECHHUSI K MPUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIe; IOHUMAaHMs TII00ATbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM, BIUSIHUS
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOU CPEBI;
OCO3HaHUsI HEOOXOIMMOCTH UCIOJIb30BAHUS JOCTUKEHUN XUMUU JJIS
peleHns BOIPOCOB PALMOHAIBHOTO IPUPOIOTIOIB30BAHNS; AKTUBHOTO HETIPUSTHUS
JNEWCTBUM, NPUHOCALNIMX BPEA OKPYXAWOIMIEH NPUPOJHOM Cpeae, YMEHMS
IIPOTHO3UPOBATh HeOIaronpusITHbIC DKOJIOTUYECKHUE ITOCJIEACTBUS
PEANPUHUMAEMBIX JEUCTBUM M NPEAOTBPAILATh MX; HAJIWYKUSI PAa3BUTOIO
DKOJIOTUYECKOTO MBILUICHHs, JKOJOTMYECKOM KYJIBTYPBI, OIIbITA JEATEIBHOCTU
DKOJIOTHYECKOM  HANpPaBJICHHOCTH, YMEHUA  PYKOBOJACTBOBATHCA HWMH B
MO3HABATEJIbHOM, KOMMYHUKATHBHOM M COLIMAJIBHOM MPAKTUKE, CIOCOOHOCTH H
YMEHHMSI AKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMopoouu;
7) HEHHOCTH HAYYHOTO MO3HAHMSA:
c(OpMHPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHON NPAKTUKH;, MOHHUMaHUS crenu(UuKu
XUMHH KaK HayKd, OCO3HaHUs €€ posik B (pOPMUPOBAHUH PALIMOHATILHOTO HAYYHOTO
MBILUIEHUS], CO3JAHUU LEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIEeM MUPE Kak O
€IUHCTBE NPUPOBI U YEIIOBEKA, B IO3HAHUM ITPUPOIHBIX 3aKOHOMEPHOCTEN U
pelIeHUH IPOOJIEM COXPaHEHUS PUPOTHOTO paBHOBECHS; YOSKIEHHOCTH B 0CO00M
3HAYMMOCTH XUMUU U1l COBPEMEHHOW LIMBUIIM3ALUU: B €€ T'YMaHUCTHUYECKON
HAIPABJICHHOCTH U BAYKHOU POJIH B CO3JJaHUU HOBOM 0a3bl MATEpUATIbHOMN KYJIBTYPHI,
pelIeHUH r100aNbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJI0BEUECTBA — CHIPHEBOI,
DHEPreTUYECKOM, TIUIIEBOM M HSKOJOTHYECKOM Oe30MacHOCTH, B Pa3BUTUU
MEIMIIMHBI, 00€CTIEYeHUHN YCIOBUH YCIIEUTHOTO TPY/1a U SKOJIOTMUECKH KOM(POPTHOM
KHU3HU KaXKI0T0 YiIeHa 00IECTBa; €CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMaHUS
CYyIIHOCTH METOJOB IIO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH KCIIOJIB30BATh MOJIy4aeMble 3HAHUS ISl aHAIM3a U OObSICHEHUS
SABJICHUN OKPY>KAIOLIEro MUPa U IPOUCXOIAIIMX B HEM U3MEHEHUH, YMEHUS J1E€]1aTh
00OCHOBaHHbBIE 3aKJIIOYEHHSI HA OCHOBE HAYYHBIX ()aKTOB U UMEIOUINXCS JTAHHBIX C



LEIbI0 TOJYYeHHUS JOCTOBEPHBIX BBIBOJOB; CIHOCOOHOCTH CAaMOCTOSITEIBHO
UCITI0JIb30BaTh XUMHUYECKHUE 3HAHUS IS
pelieHns MpooJIeM B peailbHbIX KU3HEHHBIX CUTYalUsX; HHTEpeEca

K IMO3HAHHIO U MCCIIENOBATENbCKOM IEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU; UHTEPECa K OCOOEHHOCTAM TpyJa B
pasznuyHbIX chepax npodeccuoHaNnbHON
JEATEIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUSI Yy4EOHOTO mpeamMeTa «XUMHsS» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAaYMMBbIC TS dbopMupoBaHUs MHPOBO33PEHUS 00yJaroIMXCs
MEXKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHS, OTPaXaIOIIUe
[IEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHeUu(pUKYy METOJOB IIO3HAHHS,
HCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTHUs, SIBIICHUE,
MPOIIECC, CUCTEMA, HAYYHBIN (akT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUs, HCCIeN0BaHUE, HAOJIOJACHUE, H3MEpPEHUEe, SKCIEPUMEHT U JPYyTHeE);
YHUBEpCAJIbHBIC Yy4YeOHBIC JEUCTBUA (ITO3HABaTElbHBIC, KOMMYHHKATHBHEIE,
pETyISITUBHBIC), 0OecnieunBaroIye GopMupoBaHue PyHKIIMOHAITBHONW TPaMOTHOCTH
U COIMAJIbHOM KOMMETEHIIUU 00yJaroIIuXCs;

CIIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHEIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JICUCTBHS B ITO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MertanpeaMeTHbIE Pe3yJIbTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TI03HABAaTCIbHBIMH, KOMMYHHMKATHUBHBIMH H  PETYJISTHBHBIMH
JICHCTBUSMU.

OBJiaieHne YHUBEPCAJTbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1IE/iCTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOATENFHO  (OPMYJIUPOBaTh W AKTyaJIU3UpPOBaTh  MPoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh, OMNPEACIATh IEIM JIEeSITeIBbHOCTH, 3ajaBas
napaMeTpbl U KpUTEPUHU UX
JIOCTUKEHHUSI, COOTHOCUTh PE3yJIbTaThl JAEATEIBHOCTH C MOCTaBJICHHBIMU IEJISIMU;

UCIIOJIB30BaTh IPU OCBOCHUH 3HAHUM MTPUEMBI JJOTUUECKOTO MBIIICHUS —
BBIJICISITh XapaKTEepHbIE NMPU3HAKW TMOHATUM M YCTAHABJIMBATh HMX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JJIsi OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHU;



BbIOMpATh OCHOBAHUS U KPUTEPUU TS KIacCU(PHUKAIINH BEILIECTB U
XUMHUYECKUX PEaKIMii; YCTaHABJIMWBATH MPUUYMHHO-CICACTBEHHBIE CBSI3U MEXKIY
U3y4aeMbIMHU SIBJICHUSMH, CTPOUTH JIOTHUECKHE pPacCyXJeHus (MHAYKTHUBHEIE,
JNEAYKTUBHBIE, TI0O AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B
paccMaTpuBaeMbIX SBICHUX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIIOUEHUS; IPUMEHSITh
B MpoIlecce NO3HAHMS, HCMOJb3yeMble B XUMHH CHMBOJMYECKHE (3HAKOBBIC)
MOJIeTH, TpeoOpa3oBhIBaTh MOJIEIbHBIC MPEICTaBICHUS — XWMHUYECKHUH 3HaK
(cuMBOJI) AIEMEHTa, XUMUYecKas (hopmyia, ypaBHEHHE XUMUUYECKON pEeaKIuu — pU
pelieHur y4yeOHBIX TO3HABATENIbHBIX M MPAKTHYECKUX 3a/]ad, MPUMEHSTh
Ha3BaHHbBIE MOJICIbHBIC MPEICTABICHUS IJIs1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX PEAKITHI.

2) 6a30BbIe HCCIIEI0BATEIbCKHE ICHCTBUS:

BJIa/IETh OCHOBAMHU METOOB HAyYHOTO MMO3HAHUS BEIIECTB U XUMUYECKUX
peakiuii; (GopMynHpoBaTh 1€MW 3aJa4d  UCCICJOBAHMS, HCIIOIb30BAThH
MOCTABJICHHBIE W CAMOCTOSTENIFHO C(HOPMYIHPOBAHHBIE BOMPOCHl B KadeCTBE
MHCTPYMEHTA NO3HAHMSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THIOTE3bl MO INPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI; BIaI€Th HABBIKAMU CAMOCTOSTEILHOTO
IUTAHUPOBAHUS W TIPOBENICHUS YUYEHUYECKHX IKCIIEPHUMEHTOB, COBEPIICHCTBOBATH
yYMEHUsI HAOJIIOAaTh 32 XOJOM MPOILECCa, CAMOCTOSITENBHO MPOrHO3UPOBATH €0
pe3ynbTat, GopMyIHpoBaTh 0000IIEHUS U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH
pe3yJabTaTOB MCCIEAOBAaHUSA, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJEIAHHOM
paboTe; MpUOOpETaTh OMbBIT YUYEHUYECKOM HCCIEAOBATEILCKOM W MPOEKTHOMN
NeSITeNIbHOCTH, IPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB PEILICHUS MPaKTUYECKUX 3a/]ady, NPUMEHEHUIO pa3IUYHbIX METOOB
TIO3HAHMSL.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHHKAX WH(POpMaUU (Hay9IHO-
HOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJEp)KaHus, CIpaBOYHBIE MOCOOus,
pecypcbl MHTepHeTa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEICTaBICHHUS, KPUTHYECKU OIICHHBATH e JIOCTOBEPHOCTH U
HEMPOTHUBOPEYHBOCTH;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSITH PA3TUYHBIE METOABI NIPU MOWCKE H
orbope wuH(popmanuu, HEOOXOAUMON [UIsi BBHIMOJTHEHHWS y4YeOHBIX  3ajad
ONpeNeNEHHOr0 THUMA; MPUOOpPETaTh OMBIT MCIOJIB30BAHUS HH(POPMAIOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTHMM M Ppa3IUYHbIX TOUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BbIOUpATh
ONTUMAJIbHYI0  (QopMy mpencraBiieHus HUHPopMauuu  (CXembl, Tpauku,
JMarpaMMbl, TaOJHUIIbl, PUCYHKH W JIPYTHE); UCTIOIb30BaTh HAYYHBIN SI3bIK B



KauecTBE CpeAcTBa Ipu paboTe ¢ XHUMHUYECKOM HH(pOpManMen: NPUMEHSTH
MEXMpeaMETHbIE (PU3NUECKHEe U MaTeMaTHUYECKHIE) 3HAKH M CUMBOJIBI, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpy; HCIOIB30BaTh M MpPeoOpa3OBbIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiageHne yHHUBepCaAJbHBIMA KOMMYHUKATHBHBIMH /1eICTBUSAMM:

3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ€ JAMAJIora W/Win
JTUCKYCCUM,  BBICKAa3pIBaThb  HUACH, (OPMYyIUPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHUTEJIbHO BBINIOJHEHUS MPEAJIOKEHHON 3a/auy; BBICTYNATh C Mpe3eHTaluei
PE3yJIbTaTOB MO3HABATEIBHON JIEATENBHOCTH, MOITYYEHHBIX CAMOCTOSATEIBHO WM
COBMECTHO CO CBEPCTHHUKAMHU IPH BBIMOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
NPAaKTHYECKOH paboThl MO WCCIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanuzanMu y4yeOHOro mpoekTta U (OPMYyJIMpPOBaTh BBIBOJBI IO pE3yJibTaTaM
IPOBEAEHHBIX HCCIEA0BAaHNN MYTEM COTIaCOBAaHUS MO3UIUI B X0/1€ 00CYKIECHUS U
0OMEHa MHEHHSIMHU.

OBilaieHHe YHUBEPCAJIbHBIMU PeryJIATHBHBIMHU JAeiCTBUSMM:

CaMOCTOATENBHO IUIAHUPOBaTh M OCYIIECTBISATH CBOKO ITO3HABATENIbHYIO
NESTEIbHOCTh, ONpenensist €€ Leau M 3aJayd, KOHTPOJUpPOBAaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpejularaéMblii  aJllfOPUTM  JCHCTBUI mpH
BBINIOJIHEHUH Y4Y€OHBIX M MCCIENOBAaTEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ (}exTUBHBIN crnocod MX pelieHus ¢ Y4ETOM TNOJYYEeHHsS] HOBBIX 3HAHUW O
BEUIECTBAX M XHMMHMUYECKHUX PEaKIUsAX; OCYIIECTBISATh CAMOKOHTPOJb CBOEH
NeSITEJIbBHOCTH Ha OCHOBE CaMOaHajIn3a u
CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH O XHMHYCCKOW  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SBJIECHUN PUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUS W KYyJbTYpPbl JIMYHOCTH, €€ (PYyHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOIUMOM JIJIsi pelIeHUs] TPAKTUUYECKUX 3a7a4 U IKOJIOTMYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3JIOPOBBIO M MPUPOIHON Cpese; BiaJecHUE
CUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpPAs BKJIOYAET: OCHOBOMOJIATAIOIINAE MTOHSATHS
(XMMUYECKHM 3JIEMEHT, aTOM, 3JIEKTpOHHAas 000Ji0uKa aToma, MOJIEKYJa,



BaJICHTHOCTh,  JJIEKTPOOTPULIATETILHOCTh, XMMHYECKasi CBS3b, CTPYKTypHas
dbopmyna (pa3BEépHyTas W COKpamiéHHas), MOJIb, MOJISIpHAsS Macca, MOJSPHBINA
00BEM, YIIIEPOOHBIA CKeneT, (YHKIMOHAJIbHAs TPYMIa, paaukall, H30MepHusi,
WU30MEphl, TOMOJIOTMUECKHN psii, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOA H
a30TcoJiepKalllie COCIUHEHHSI, MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCJIMHCHUS); TEOPHUH M 3aKOHBI (TEOpUS CTPOCHHS
oprannveckux BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN $SI3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXalue B OCHOBE MOHMMAHMS TPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX
SBJICHUHA, (PAKTOJOTHYECKHE CBEICHHS O CBONCTBAaxX, COCTaBE, IOJYYCHHH U
0€30MacHOM HCIIOJIh30BAaHUHM BAXKHEWUINIUX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEeATEIHHOCTH YeNoBeKa; C(OPMHUPOBAHHOCTh YMEHUHN BBIABIISATH
XapaKTepHbIE MPU3HAKK MOHATHM, YCTaHABIMBATH WX B3aMMOCBSI3b, UCIIOJIB30BAThH
COOTBETCTBYIOIINE TIOHATHS TPH OMHCAaHWUM COCTaBa, CTPOCHHS W TPEBpaIICHUI
OPTaHUYECKUX  COCAMHCHWH; C(POPMHUPOBAHHOCTHP yMEHHH  HCIIOJIH30BAThH
XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTABJICHHS] MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpamEHHOM) (HOpPMYST OpPraHMYECKUX BEIIECTB W YpPaBHEHUM
XUMUYECKAX PEAKIUN, U3TOTaBIMBATh MOJICIA MOJIEKYJI OPTaHHMYECKHX BEIICCTB
UL  WUTIOCTPAllMA WX  XHMHWYECKOTO H  TPOCTPAHCTBEHHOTO  CTPOCHHS,
chOpPMHPOBAHHOCTh YMEHHMM yCTaHaBIMBATh MNPUHANICKHOCTh HU3YyUYEHHBIX
OPTraHMYECKUX BEHIECTB IO WX COCTaBy M CTPOCHUIO K ONpPeaeIEHHOMY
KJIacCy/Tpynme COeAMHEHUH (YTJIEeBOAOPOIBI, KHCIOPOJ H a30TCOJEpIKallne
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COCIWHCHHMS), JaBaTb WM Ha3BaHHS TIO
cucrematrueckoir Homenkmarype (IUPAC), a Takke NpPUBOAWTH TPUBHAILHBIC
HA3BaHUSl OTJCJBHBIX OPTraHUYECKHX BEIIECTB (ITUJICH, MPOIWJIEH, alleTUJICH,
ATWJICHTJIMKONb, TIUIEPHH, (eHOoJ, (hopMalbIeTu, arneTalbIerHa, MypaBbUHAS
KHCTIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, TIIOK03a,
bpyKTO3a, Kpaxmall, eJUTH0I03a, TIUIKH); COOPMUPOBAHHOCTh YMEHUS ONPEACIISThH
BU/JIbI XUMUYECKON CBS3U B

OpPraHUYECKHUX COCTUHEHUAX (OIMHAPHBIC U KpaTHBIC); CHOPMUPOBAHHOCTH YMEHUS
MIPUMEHSTH MOJI0KEHUSI TEOPUU CTPOEHUS opraHndeckux Bemects A. M. bytneposa
JUIs1 OOBSICHEHHSI 3aBHCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;, 3aKOH
COXpaHEHHUS MacChl BEIIECTB; CPOPMUPOBAHHOCTH YMEHHHA XapaKTepHU30BaTh
COCTaB, CTpOeHHE, (U3NUeCKMe ¢ XUMHUYECKHE CBOWCTBA  THUITHMYHBIX
MIPEICTaBUTENICH Pa3TUYHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB (METaH, 3TaH, TUJICH,
NponuieH, aimeTwieH, OyraaueH-1,3, metunOyraaueHn-1,3, OeH305, MeETaHOI,
ATaHOJI, STUJICHTJINKOJIb, TIUICPHH, (DEHO, alleTalbJACTH I, MypaBbUHAS U YKCYCHAsI
KHUCIIOTHI, TJIIOKO3a, KpaxMmal, IeJUII0JI03a, aAMUHOYKCYCHAasl KHUCIIOTa),



WUIKOCTPUPOBAaTh ~ TEHETUYECKYK)  CBSI3b  MEXJAY  HHUMHM  YPaBHEHUAMH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKUUNA C HUCIOJb30BAHUEM CTPYKTYPHBIX
bopmy; c(hOPMUPOBAHHOCTh  yYMCHHS XapaKTepHU30BaTh VUCTOYHUKHU
YTJIEBOJAOPOJAHOTO  ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroiib), CIHOCOOBI HUX
nepepaboOTKM U MPAKTUYECKOE TNPUMEHEHHE MPOJIYKTOB  IepepadOTKH;
c(OpMUPOBAHHOCTH YMEHHM MTPOBOAUTH BEIYUCICHHS 10 XUMUYECKUM YPaBHEHUSIM
(Macchbl, 00bEMa, KONMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKLIUU I10
U3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX BEHIECTB WIH
MPOJYKTOB peakluu); chopMUPOBAaHHOCTh YMEHUN BJIAJIETh CUCTEMOM 3HAHHUI 00
OCHOBHBIX METOJ/IaX HAayYHOI'O MO3HAHMS, UCHOJIb3YEMbIX B XUMUU MPU U3YUECHUU
BEIIECTB W XUMHUYECKUX SBJICHUU (HAONIOJCHHE, H3MEPEHHUE, SKCIEPUMEHT,
MOJIEJIMPOBAHUE), UCIOJIb30BATh CUCTEMHBIE XUMHUECKUE 3HAHMS NIl NPUHATHUSA
pelIeHNI1 B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
npuMeHeHueM; c(HOPMHUPOBAHHOCTh YMEHHMI COONIOAAaTh MpaBuja IMOJIb30BAHMS
XUMHUYECKOM TOCYI0il M Ja0opaTopHbIM OOOpYAOBaHHEM, a TakKXKe IpaBuia
oOpallleH!s] C BELIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMH IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB; COPMUPOBAHHOCTh YMEHUN MIIAHUPOBATh U
BBINIOJIHATh XUMUYECKHM 3KCIIEPUMEHT (IIPEBPAILCHUS OPraHUYECKUX BEIIECTB MpPU
HarpeBaHuM, MOJIYyYEHUE ITUICHA U U3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIINH
OpPraHUYECKUX BEIIECTB, JIEHATypals OEJIKOB IIPU HarpEeBaHUU, [[BETHbIC PEaKIUU
O€JIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MACHOCTH MpU OOpaIlEeHUH C
BEIIECTBAMH M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, NPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO HJKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii ©  (QOpMyJIUpOBaTh BBIBOJAbl Ha OCHOBE J3TUX  PE3yJbTaToB;
C()OPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  aAHAJIM3UPOBATH  XUMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyK0 M3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MacCOBOM
uHpopmanuu, NHTEpHET M Apyrux); cPOpMHUPOBAHHOCTH YMEHUH COONIOAATH
IpaBUJia HKOJIOTMYECKH LeJeco00pa3HOro NoOBeNeHUusT B OBITY M TPYHOBOM
JEATEIbHOCTH B LIEJSAX COXPAHEHHUS! CBOETO 30POBbS U OKPY’KAIOIIEH MPUPOIHOM
Cpellbl, 0CO3HaBaTh ONACHOCTh BO3/ICUCTBHS HA KUBbIE OPTAaHU3MBI ONPEIETEHHBIX
OpraHUYECKUX BEIIECTB, NOHMMas cMbIci oka3aresns [I/IK, moscuars Ha npumepax
CHOCOOBI YMEHBIICHHSI U TPETOTBPALLECHHS UX BPEIHOTO BO3ICUCTBUS HA OPTaHU3M
4eJioBeKa; il OOy4YaromMXcsi ¢ OTrpaHUYEHHBIMA BO3MOKHOCTSIMU 3/IOPOBBSL:
yYMEHUE NMPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOAAaX MO3HAHUS BEILECTB
U XUMHUYECKUX SIBICHUN; JUIS CIENbIX M CIA0OBHUIANIMX OOYdYalOIIUXCs: YMEHUE
UCIIOJIb30BaTh pelbePHO-TOUCUHYIO crucTeMy 00o3HaueHuit JI. bpaitnsa ans 3anucu
XUMHUYECKUX (HOpMYIIL.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XAMUSD OTPAXKaroT:

cOPMHUPOBAHHOCTh  NPEACTABJICHUA: O XUMHUYECKOHM COCTaBIISIIOUICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHUU B IO3HAHUHU SBJICHUN IPUPOJIBI,
B (OpPMHPOBAHWU MBIIIJICHUS W KYJIbTYPHl JHUYHOCTH, €€ (YHKIIMOHATIHLHOM
TPAaMOTHOCTH, HEOOXOMUMOM VISl PEIICHHSI TPAKTUICCKUX 3a/1ad U IKOJIOTUUECKH
000OCHOBaHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHON cpejie; BiaJgeHue
CUCTEMOW XUMUYECKUX 3HAHUMN, KOTOPAsl BKIFOUAET: OCHOBOIONATAKOIINE TTOHATHUS
(XMMHUYECKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIC OpOUTAIM aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00bEM, BAJICHTHOCTb, SJIEKTPOOTPUIIATEIHLHOCT,
CTENIEHb OKHCJICHUS, XMMUYECKasi CBsI3b (KOBAJICHTHAsl, HIOHHAs, METaJUTMYeCcKas,
BOJIOPOJIHAS), KPUCTAIMYECKAsi PEIIETKA, TUIBl XMMUYECKUX pPEaKIUuid, pacTBOD,
AIEKTPOJIUTBI, HEJJICKTPOJIMUTHI, SJICKTPOJIUTHYECKAS IUCCOLMALNSA, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XWMHUYECKOW pEaKIMH, XUMHYECKOE PaBHOBECHE);
TEOPUH M 3aKOHBI (TEOpUS DIIEKTPOIUTHUECKOM IUCCOIMAINU, TEPUOANYCCKUIM
3akoH J[. 1. MeHeneeBa, 3akOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHECHUS U
NpEBpaIllEHUs] HAHEPrUM TMPU XHMHYECKHUX  PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PCHUECKHUE 3HAHMS, JIEKAIIUE B OCHOBE
IIOHMMAaHHUSl  NPUYMHHOCTH M CUCTEMHOCTH  XHMHUYECKUX  SIBJICHUHU,
(haKTOJIOTHYECKHE CBEJACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU M OE30MaCHOM
WCIIOJI30BaHUN BOXKHEHIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JESATEILHOCTH 4eNOBeKa; C(HOPMHPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpPHBIC
NpU3HAKK  TIOHSATUM,  YCTAHABIMBATh MX  B3aUMOCBSI3b,  HCIOJIb30BAThH
COOTBETCTBYIOIIME TOHATHUS TPHU OINWCAHUMA HEOPraHWYECKHWX BEIIECTB M UX
npeBpaiieHuf; cHOPMHUPOBAHHOCTh YMEHUW  HCMOJIb30BaTh  XHUMHUYECKYIO
CUMBOJIUKY JIJIsi COCTaBIEHUS (POPMYII BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUA,
cucremarnueckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPTaHUYECKUX BEIICCTB (yrapHbIA ra3, YriaeKUCIbIM Ta3, aMMHaK, raméHas
W3BECTh, HETaIlIEHAsI U3BECTh, MUTHEBAS COJIa, MUPUT U APyTrHUe); CHOOPMUPOBAHHOCTD
YMEHUU OIPEEIISTh BAJEHTHOCTD U CTENEHb OKUCIIEHUS XUMAYECKHUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBA, BUJ XMMUUYECKOU CBA3M (KOBAJICHTHAs, MOHHAS,
MeTaJIJTHYecKasi, BOJOPOJHAsI) B COCAMHEHHUSAX, THUIl KPUCTAJUIMYECKOM PEHIETKU
KOHKPETHOTO BelIecTBa (aTOMHasl, MOJICKYJIIpHas, HWOHHas, MeTaJUlnueckas),
XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBIIUBATh MPUHAIJIKHOCTD
HEOPTaHWYECKUX BEIIECTB MO0 MX COCTaBY K OMPEACIEHHOMY KJIAacCy/TPYIIe



COEJIMHEHUN (MPOCThIE BELIECTBA — METAIIBI U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHUCTIOTHI, aM(OTepHble THAPOKCHABI, COJIM); CPOPMUPOBAHHOCTh YMEHHM
packpeiBaTh CMbICH nepuoaumyeckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATH ero CHUCTEMaTU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTHYECKYIO (PYHKIIMH; CPOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaATh
AJIEKTPOHHOE CTPOCHUE AaTOMOB XHMHUYECKMX 23JIeMeHTOB 1-4 mepuojaos
[lepnognueckon cucreMsl XUMUYeCcKuX nemMeHToB 1. . MenneneeBa, ucnonns3ys
MOHSTHS «S-, P-, dITIEKTPOHHBIE OPOUTAIIY, KIHEPTETHUECKUE YPOBHIY, OOBACHSThH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U UX COEAMHEHUN TI0
nepuoAam U rpynnam llepuonndeckon cuctemMbl XMMUYECKUX 3yeMeHTOB [l H.
MenneneeBa; copMHUpOBAaHHOCTh YMEHHUI XapaKTepH30BaTh (ONMUCHIBATh) OOIINE
XUMHUYECKUE CBOIMCTBA HEOPraHMYECKHUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHE TE€HETUYECKON CBS3M MEXKAY HEOPraHUYECKUMH
BEILECTBAMH C IOMOIIBI0 YPABHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEaKLUN;
c(OPMHPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHE PEAKIUH IO
pa3IMYHBIM TpU3HAKaM (YHCIy M COCTaBYy pPEArupylOIIMX BEIIECTB, TEIJIOBOMY
3¢ ¢deKTy peakuuu, U3MEHEHHUIO CTENEHEH OKHCIEHUS 3JIEMEHTOB, OOpPaTUMOCTH
peakiuy, Y4YacTUIO KaTajiuzaTopa); C(HOPMUPOBAHHOCTh YMEHHUM COCTaBIISITh
YpaBHEHUS PEAKIUN pa3IMUHBIX THUIIOB, TOJIHBIE W COKpalIEHHBIE YpaBHEHUS
peakiuii HOHHOTO 0OMEHA, YYUTHIBAsI YCIOBHS, IPU KOTOPHIX 3TU PEAKIIUU UIYT JI0
KOHIIa; C(HOPMHUPOBAHHOCTH YMEHHU MPOBOJIUTH PEAKIUHU, TOITBEPKIAIOIINE
KAUECTBEHHbI COCTAaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACIO3HABATh
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILECTB;

chOpPMHPOBAHHOCTh YMEHUH  PACKPBIBATh  CYIIHOCTh  OKHCJIHMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI MMOCPEICTBOM COCTABJICHMS 3JEKTPOHHOrO OaaHca
ATUX peaKluil; chOPMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOMN PeaKIMy OT Pa3IMYHbIX (DAKTOPOB; XapaKTep CMEIICHUSI XUMHUYECKOTO
PaBHOBECHS B 3aBUCHMOCTU OT BHeIIHero BozuekcTBus (nmpuHIiun Jle IlaTtense);
c(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMMHUUECKUE TIPOLIECCHI, JIEKAIIUE B
OCHOBE TPOMBIIIJIEHHOTO TOJYyYEHUSI CEPHOM KHUCIOThl, aMMHaKa, a TaKkKe
cOPMHPOBAHHOCTh TPEACTABICHUN 00 OOIMMX HAyYHBIX NPHUHIUIAX W
HKOJIOTUYECKUX TMpOoOIeMax XHUMHUYECKOro IPOU3BOJCTBA; CHOPMUPOBAHHOCTD
YMEHUN MPOBOJIUTH BBIYMCIICHHS] C MCIOJIB30BAHMEM TMOHSTHS «MaccoBas AOJs
BEILECTBA B PaCTBOPE», OOBEMHBIX OTHOUIEHUH Tra30B MPU XUMUYECKUX PEAKIIMSIX,
Macchl BEIECTBA WK 00bEMaA Ta30B MO0 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3(dekTa
peaklMy Ha OCHOBE 3aKOHOB COXPAaHEHMsSI MACChl BEUIECTB, NMPEBpPALICHUS U



COXpaHEHHUs JHEpPruu; CcHOPMUPOBAHHOCTH YMEHMH COONIOAATH MpaBHIIA
MOJIb30BAHUSI XUMHUYECKON TOCYZI0M M JTAOOpAaTOPHBIM 000PYIOBAaHUEM, a TAKKe
npaBWjia OOpAaIllEHUS C BELIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB; CHOPMUPOBAHHOCTh YMEHUMN
IUIAHUPOBATh M BBINOJIHATh XMUMHUYECKUIH SKCIIEPUMEHT (Pa3lloKEHUE IMEepOoKCcuia
BOJIOPOJIa B IPUCYTCTBUM KaTaIU3aTopa, ONPEAEICHNUE CPENBl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAJIHLHOTO WHIWKATOPA, BIWSHHUE DPA3JIMYHBIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKOM peakldd, peakluu HOHHOTO OOMEHa, KayeCTBEHHBIC
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, pellIeHUE
AKCIEPUMEHTANbHBIX 3a7ady 1o TeMam «Meramiey u  «Hemeramis»y) B
COOTBETCTBHH C TIPABIJIAMH TEXHUKH O€30MMaCHOCTH TP OOPAIICHUH C BEIECTBAMHU
U 7a00paTOpHBIM O000PY/IOBAaHHUEM, MPEJCTABISATh PE3YyJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucu ypaBHEHUH COOTBETCTBYIOLIUX pEAKIU U
dbopMyIUpOBaTh BBIBOJBI HAa OCHOBE JTHX PE3ylbTaTOB; C(HOPMUPOBAHHOCTH
YMEHUM KPUTHUYECKU aHAJTU3UPOBATh XUMHUUECKYIO HH(POpMAIIHMIO, TTOJIy4aeMYIO U3
pPa3HBIX HCTOYHHMKOB (CpPEACTBA MACCOBOM KOMMYHHKalUU, IHTEpHET U Ipyrux);
c(hOpMHPOBAHHOCTh YMEHUHN COOJIIO/IaTh MPaBUJIa SKOJOTUYECKHU 11€T1eCO00Pa3HOTO
MOBEJICHHUS B OBITY U TPYAOBOM AEATEILHOCTH B LIESIX COXPAHEHUS CBOETO 370POBbsI
Y OKPY’KAIOIIEW IPUPOJTHOMN CPEbI, OCO3HABATH OMACHOCTh BO3JICVICTBUS HA JKUBBIC
OpraHU3MBbI ONPEACIEHHBIX BEMIECTB, MOHUMAas cMbIci nokasaresns [I/IK, noscHATh
Ha MPUMEpax CIocoObl YMEHBIIICHHS U TIPEIOTBPAIICHHS UX BPEITHOTO BO3/ICHCTBHS
Ha OpPraHu3M 4YeJIOoBeKa; ISl 00Y4aroIMXCsl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMHU
3I0POBbS: YMEHHE MPUMEHSThH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS
BEII[ECTB M XUMUYECKUX SIBJICHHU; JJIS CIEMbIX M CIA0OBHUASIINX OOYYarOIIUXCS:
YMEHUE UCIIONB30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3Hauenuit JI. bpains ms
3aMUCH XUMUYECKUX (popmy.



TEMATUYECKOE IINTAHUPOBAHHME 10 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3aesioB DJIeKTPOHHBIE (
n/n U TeM IPOrpaMMbl Beero Kontpoabneie| IIpakTudeckne  ogpaszoarebHE
padoThI padoTsI
Pa3nen 1. TeopeTuyeckne 0CHOBbI OPraHUYeCcKOd XUMHUHU
[Ipeamer https://academycon
OPraHUYeCKOu 4e24-ac02-efbl6fa
XHUMUHU. Teopus
11 CTpOECHUS 3 0 0
OpraHUYECKUX
coenquHeHnun A. M.
byrneposa
Wroro no pazneny 3
Paznen 2. YrieBonopoabl
https://academycon
21 Hpenenbubie 2 0 0 473c-b3d7-ed82fce
YTJI€BOAOPOABI — AJIKAHBI
Henpenenbubie https://academycon
2.2 YIIEBOIOPOABIL: ATTKEHBI, 6 0 1 4bd1-ae98-18dcict
aJIKa/IMEHBbI, aJIKUHBI
https://academycon
23 ApoMaTHHecKue 2 0 0 491d-aded-c3ddal
YII€BOIOPOIbI
IIpupoaHbIe ICTOYHUKH
2.4 YTIIEBOAOPOAOB M UX 3 1 0 https://lesson.edu.r
nepepaboTka
Hroro no paszneny 13
Pazgen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHUs
https://academycon
3.1 Cruptel. @enon 3 0 0 4b6f-bf84-c04fa4 7]
Anbneruasl. Kap6oHnoBbie https://academycon
3.2 KHCJIOTEL 7 0 1 4945-b076-ch7ae5¢
CrnoxHble 3¢hupbl
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

Kupsl: runponus,

https://academy-
content.apkpro.ru/l

26 MIPUMEHEHHE, 1
Ouosoruueckas pojb )KUPOB 1e59cd5f4dof
YrneBoabl: cocTas,
KJIacCU(PUKALIHSL.
27 Basie g)mneu 1 https://academycon
4281-963b-01d2e2
MpeACTaBUTENM: TIII0K03a,
¢bpyxTO3a, caxaposa
Kpaxman u nemnroiiosa kak _
28 IIPUPOJIHBIE TIOMHMEpEI 1 https://lesson.edu.r
KonrponsHas pabora no
pazneny
29 1 https://lesson.edu.r
«Kucnopoaconepxaiiue
OpPraHUYECKUE COSIMHEHUS
. https://academy-
30 AMUHBI: METUJIAMHH U 1 content.apkpro.ru/l
aHuJInH 9205f201b73e
AMUHOKHUCIIOTHI KaK https://academycon
31 aM(pOoTepHBIC OPraHUYECKHE 1 4873-ace0-78ecabl
COCIIMHEHHUS, UX
OHOJOrHYecKoe 3HaUCHUE.
ITentuaer
benku kak npupoHbIe https://academyco
32 BBICOKOMOJIEKYJISIPHBIC 1 4873-ace0-78ecab
COETMHEHUS
OcHOBHBIE OHATUS XUMHH
33 BBICOKOMOJICKYJIAPHBIX 1 https://lesson.edu.
COEMHEHU I
OcHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
34 coeureHni. [LmacTMaccr, 1 https://lesson.edu.
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB
11O 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acos

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

Hdart

u3y

XUMHUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(UTYpaIUs aTOMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
anemenToB M. . MenaeneeBa, ux
CBA3b C COBPEMEHHON TEOpHUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M MX
COCIMHEHHH MO TPYIIaM U MIEPUOIaM.
3HavYeHHE MEPUOIUIECKOTO 3aKOHA U
CHUCTEMBI XUMHYECKHUX deMeHToB J[. 1.
MeneneeBa B pa3BUTHH HAYKH

Crpoenue BemiecTBa. XUMHYECKast
CBSI3b, €€ BUbl; MEXaHU3MbI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsi3b

BaneHTHOCTE.
DNeKTpooTpUIaTeTbHOCTh. CTEneHb
OKHCIICeHUS. BemecTBa MOJIEKYIISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 10714 BEIIECTBA B pacTBOpPC

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX COEAUHEHUH.
I'enernueckas cBsi3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB




Knaccudukamnms XuMU4ecKux peakiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMUU. 3aKOH COXPAHEHUSI MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MpEBPAIICHUS YIHEPTUU TTPU
XUMHUYECKUX PEaKLUIX

Ckopocts peakiuu. O6paTumbie
peakuuu. XMMUYECKOE PaBHOBECUE

10

[IpakTrueckas padota Ne 1. «BnusHue
pa3auyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

DNeKTpoIUTUYECKAsT JUCCOLIMALIUA.
[TonsiTHE O BOOPOTHOM MOKA3aTeNe
(pH) pactBopa. Peakiiuu noHHOTO
obomeHa. ['mapoan3 opraHNuecKux u
HCOPraHNYCCKUX BCUICCTB

12

OKHCIHUTENEHO-BOCCTAHOBUTEIBHEIE
peakmuu. [lousiTre 00 3neKTposmze
pacIyIaBoB ¥ pacTBOPOB COJIEH

13

KonTponbHas paboTa mo pazueny
«Teoperudeckrie OCHOBBI XUMUK»

14

MeTtannsl, UX IOJIOKSHHUE B
[Teproanueckoit cUCTEME XUMHYECKUX
anemenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB.
OO6mume pusnyeckue cBONCTBA
METaJJIOB

15

CrnnaBbl METAJIOB.
DNEKTPOXUMHUYECKHUH PsiJi HAPSKEHU I
METAJIJIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaIIOB (HATPHA, Kaluil, KLU,
MarHui, aJIlOMUHUIN) U KX COSTMHEHUHN

17

XuMHryeckre CBOMCTBA ITMHKA, Kelne3a U
HUX COeIUHEHUI

18

XHWMHYECKHE CBOMCTBA Xpoma, MEAN U
HUX COeIUHEHUI




19

[IpakTuyeckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAIbHBIX 33724 10 TEME
«Metamis»"

20

Hemeramiel, BX MOJOKEHNE B
[Tepuoarueckoit cuCTeMe XUMHYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
Annotponus HeMeTauoB (Ha mpuMepe
KHCJIOpoJia, cepbl, hocdhopa u
yriiepoa)

22

XHUMHYECKHE CBOMCTBA raJOT€HOB,
Cephl U UX COCTMHEHUI

23

XUMUYECKUEe CBOMCTBA a30Ta, Gocodpa
U UX COEOUHEHUN

24

XUMHYECKHE CBOMCTBa yriepoaa,
KpEMHUA U UX COCI[I/IHGHI/Iﬁ

25

[IpumeHeHne BaXXHEHIITNX HEMETAIIJIOB
U UX COeIUHEHUN

26

O00011eH1Ee U CHCTEMAaTHU3allHs 3HAHUH
no teMe «Hemetamier». Berancienus
10 YPAaBHEHUSIM XUMHYECKUX PEaAKITHI
Y TEPMOXHUMHUUYECKHUE PACUETHI

27

[TpakTudeckas padora Ne 3. «Pemenne
IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe
"Hemertanmsl"»

28

KonTponbHas padoTa no remam
«Metamney n «Hemetanis

29

HeOpFaHI/I‘-ICCKI/IC " OPraHUYCCKUC
KHCJIOTHEI. HCOpFaHI/I‘-IeCKI/IC n
OpPraHn4€CKUC OCHOBAHUA

30

AmdoTepHbIe HeOpraHHYECKUe U
OpraHUYECKUE COCTUHCHHUS.
['eneTnueckasi CBA3b HEOPraHUYECKUX U
OpraHUYECKUX BELIECTB




Poinb xumum B obecrieueHNH
9KOJIOTUYECKOM, SJHEPreTUYECKON U

31 MUIIEBON OE30MMACHOCTH, Pa3BUTUHU 1
M€EIULINHEL
[IpencraBnenus 00 0OIIUX HAYYHBIX
32 MPUHIIMITAX POMBIIUICHHOTO 1
MOJIYYCHUS BXKHEHIIINX BEIIECCTB
YeoBek B MHUpE BEILLECTB U
33 MaTepHaJIOB 1
34 XUMHS ¥ 3J0POBBE YeIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







		2024-10-07T10:15:52+0300
	Андреева Елена Анатольевна




