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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMma o XuMuM Ha ypOBHE CpeIHEro 00111ero oopazoBanus papaboraHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBaHUHN B
Poccuiickoit deneparun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS GeaepaabHO
oOpa3oBarenbHON Mporpammbl cpeaHero obmiero oo6pazoanusi (OOII COO),
npecTaBieHHbIX B DeiepaabHOM rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
COQO, c¢ yuérom Konnenuuu mnpenogaBaHus ydeOHOro mnpeaMera «XuUMUs» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, pearu3yromx
OCHOBHBIE 00pa3oBaTeNIbHbIE MPOTPAMMBI, U OCHOBHBIX MONOXKeHUH «CTpaTeruu
pa3BUTHUS BOocUTaHUsA B Poccuiickoit

®deneparuun Ha nepuoa o 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHUH, K OINPEACIICHUIO
o0miei cTpareruy 0Oy4eHUs, BOCIMTAHUS U Pa3BUTHUsI 00YyYaIOIIUXCS CPEACTBAMU
yuebHoro npeamera «Xumus» At 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIN
koHuentyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
COJICpKaHMs, PE3yIbTAaTOB OOy4YEeHHUSI M TpeOOBaHUNW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeILHON  OpPraHU3allMK, SBJISETCA HEOThEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpLIAIOIIUM JTalloM pealu3aluu  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJI0BEKa, a TAKXKE IKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHe OOydaroluxcs Ha
YPOBHE CPEIHETO 00IIeT0 00pa30BaHuUs CPEACTBAMU YU€OHOTO MpeIMeTa « X UMHUS,
COJIep)KaHUE M TOCTPOEHUE KOTOPOTO OMNpEeNeseHbl B MPOrpaMMe MO XHMHUH C
yu€ToM crneuupuKd HayKu XUMUHM, €€ 3HAUCHHUs B IMO3HAHUU MPHUPOABI U B
MaTepuaIbHON KU3HU OOIIECTBA, a TAKXKE C yUYETOM OOLIUX LieJe U MPHUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEIHEro OoOLIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0coOyI0 pojb B
COBPEMEHHOW LMBWIM3AIMKU, B CO3/IaHUH HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIa/ B (POpMUPOBaAHUE PALIMOHATBHOTO HAYYHOTO MBIIIJICHUS, B
CO3/1aHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYKAIOIIEeM MHpPE KaKk O €IUHCTBE
OPUPOJIbI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMHUU HA OCHOBE MOHUMAaHHUS



BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOCHHUEM BEIECTB, UX CBOMCTBAMU M BO3MOKHBIMU OOJIACTIMH IPUMEHEHUS.

TecHo B3aUMONEHCTBYS C IPYT'MMHU €CTECTBEHHBIMH HAayKaMH, XUMHUS CTaya
HEOTHEMJIEMOMN YacThI0 MUPOBOH KYJIbTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KU3HU Kaxaoro wieHa obOmiectBa. CoBpeMeHHas XUMHUS KakK Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTHMH HallpaBlieHa Ha pelIeHHe
TII00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYENOBEUYECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM ¢ OOMUMH LENSMH M TPUHIMUIIAMUA CPETHEro OO0IIero
oOpasoBaHus conepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN YpOBEHB
U3YYEHHUS) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOMICKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 MM JUisl  BBIPAOOTKA  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCHEIIHOTO BKJIOYEHHUS B KU3Hb COLIMYyMa, MPOJOJIKECHUS
0o0pa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBnsOmUMHA  NpeaMeTa «XUMUsS» SBISAIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHWyeckas XHUMHsD, OCHOBHBIM
KOMIIOHEHTOM COZEpKaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKu: cUcTeMa
3HAHUU MO0 HEOPraHWYECKOW XUMHH (C BKIIOYEHHUEM 3HAHUU W3 OOIlel XUMHUU) U
OpraHnyeckor xumuu. POpMUPOBAaHME JAHHOW CHCTEMBI 3HAHUM IIPU WU3YYECHHUH
npeaMera 00ecredrBaeT BO3MOYKHOCTb PACCMOTPEHHUSI BCETO MHOT000pas3us
BELIECTB HA OCHOBE OOLIUX MOHITHUI, 3aKOHOB Y TEOPUN XUMHH.

Crpykrypa conepxkaHus KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpraHu4vecKass Xumus» chopMUpOBaHA B MpOrpaMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOAXO/Ja K W3YYEHUI0 Y4YeOHOro wmarepuaia U 00yClOBJICHA
HUCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI HA ONIPECIEHHBIX TEOPETUUECKUX
ypoBHsIX. Tak, B Kypce OpPraHM4e€CKOW XMUMHH BEIIECTBA PAaCCMaTPUBAIOTCS HA
YPOBHE KIJIACCUUYECKON TEOPHUM CTPOCHHSI OPraHUYECKUX COCAMHECHHUH, a TAKXKE Ha
YPOBHE CTEPEOXUMHUYECKUX U JICKTPOHHBIX MPEICTABICHUN O CTPOSHUU BELIECTB.
Ceenenust 00 wH3ydaeMbIX B Kypce BEIECTBAaX JAIOTCS B Pa3BUTUU — OT
YTJIEBOJIOPOJIOB JI0 CJIONKHBIX OMOJIOTMYECKM AaKTHUBHBIX COeAMHEHUU. B Kypce
OpPraHWYeCKOM XHUMHUHU TIOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus NMEepBOHAYATIBHBIC TTPEICTABICHUS O XUMHUYECKOM
CBSI3M, KJIACCU(PMKAIIMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX CTPOECHUSA, O XUMUYECKON peaKIInu.

[lox HOBBIM yIJIOM 3peHUS B TpeaMere «XuMus» 0a30BOr0 YPOBHS
paccMaTpUBAeTCs HM3yYCHHBIH HAa YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
TEOpPETUYECKU Marepual U (PAKTOJOTMUECKHME CBEACHUS O BeHIeCTBaX W
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas



XUMHSD»  OOYyYaromMMCsl TPEJOCTaBIsETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJIOJIOTMYECKUX TO3UIUH,
riyoke TMOHSATh HCTOPUYECKOE U3MEHeHUEe GYHKUMA HTOro 3akoHa — OT
o0o0mIaroiei 10 0OBACHSIOMEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHWMNA O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W MPHUMEHEHHUH, a4 TAKKE O XMMUYECKHX DPEAKLMIX, UX CYHIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAaHMsI AoNOIHseTcs B Kypcax 10 u 11 knaccoB anemenTamu
COJIep KaHMsl, UMEIOIIUMH KyJIbTYPOJOTHUECKHI W TMPUKIATHON Xapakrep. OTH
3HAHMUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMHUHU C JAPYTMMH HayKaMH,
PAacKpBIBAIOT €€ POJIb B TO3HABATEIBHON U MPAKTUYECKON JESATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXEHHS K MPOIECCY TBOPUECTBA B 00JIaCTH TEOPHH
Y IPAKTUYECKUX TPUIIOKEHUN XMMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JMYHOCTHO 3HAYMMBIX IpoOJjeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHUYECKHU OCMBICIINBATh HHPOPMAIUIO U IPUMEHSATH €€ /7151 IONIOJTHEHM S 3HAHUH,
pELICHHS MHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKHX 3a/1a4. B
LEJIOM COJEpKaHHE YYEOHOro mnpeaMera «XUMHUS» JaHHOTO YpPOBHS H3yYEHHs
OpPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y O0YUAIOUIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIs TOHMMaHUA (UIOCOPCKUX HJIeH, TaKMX Kak: MaTepHallbHOE E€IUHCTBO
HEOPTraHWYECKOT0 U OPraHu4eCKOro MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTABOM U CTPOCHHUEM, TIO3HABAEMOCTb PUPOJIHBIX SIBJIEHUH ITyTEM dKCIIEPUMEHTA
U peUleHHs] MPOTUBOPEUMH MEXIy HOBBIMU (PaKTaMU U TEOPETUYECKUMU
IPEINOChUIKAMH, OCO3HAHNUE POJIM XMMHU B PELICHUH KOJIOTMUYECKUX MpoOieM, a
TaK)xe MpolJieM COepeKEHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B miaHe pemeHus 3amad  BOCHUTAHUS, Pa3BUTHS M COLMAIN3ALUU
OOy4YaroIMXcsl MPUHATBIE NPOrpaMMOM O XMMHHU MOAXOAbl K OINpPEIEICHHUIO
COJlEp)KaHUsI M TMOCTPOCHMSI MpeaMeTa MpeaycMaTpuBaroT (HOPMUPOBAHKE
YHHUBEPCaJIbHBIX YUEOHBIX JEHCTBUM, UMEIOUINX 0a30BOE 3HAUCHUE ISl PA3ITUYHBIX
BUJIOB JICSTEIILHOCTU: pEIICHUs TMpoOJjeM, TIOucKa, aHamu3a W 00paboTKH
uH(popMaMy, HEOOXOAUMBIX JII NPHOOPETEHHs] ONbITa MPAKTHYECKOW U
UCCJIEIOBATENLCKOW JICSITEIbBHOCTH, 3aHUMAIOLIEHd Ba)XHOE MECTO B TMO3HAHUU
XUMUH.

B npaktuke mnpenonaBaHUs XMMHUU KaK Ha YPOBHE OCHOBHOIO OOUIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPEIeTICHUN
COJIEPKATEIIbHOM XAapaKTEPUCTHKU LEJNEe H3y4eHHs] NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO NpU3HAETCA (POpMHpOBAHHE OCHOB
XUMHUYECKON HAyKH KakK 00JIaCTHM COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
JeATEIbHOCTH YE€JIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C



METOAMYECKOW TOYKM 3pPEHHsI TaKOW IOAXOJX K ONPENCIICHUIO LEJIeW W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPABIaHHBIM.

CorylacHO JaHHOM TOYKE 3pEHHs TJABHBIMU LEISAMM H3Y4EHHS IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

« (opMHpOBaHME CHCTEMbl XHMMHYECKHMX 3HAHUM KaK BaxkHeimen
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIYEBbIC MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME W IIOHMMAaHHE CYIIHOCTH JOCTYIIHBIX
0000IIeHHIIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH MX
Pa3BUTHS U CTAHOBJICHUS;

 (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BELIECTB U XMMUUYECKUX PEAKIINI, HEOOXOIUMBIX JIJIsl HPUOOPETEHUS] yMEHUN
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IIPUPOAE, B IPAKTUUECKON U TOBCEHEBHOM KU3HH;

+ pa3BUTUE YMEHUH U CIIOCOOOB AEATEIbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO 3KCIEPUMEHTA, COOJIOJICHUEM IpPaBHII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsay ¢ atuM, copeprkarenpHas XapakTEPUCTHKA LEJIeH U 3a1a4 U3y4CHUS
IpeMETa B MPOrpaMMe M0 XMMHUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMU B CHUCTEME CpeaHero oduiero odpasoBanusi. CerogHs B
IpEnoAaBaHUM XUMHUH B OOJIbLICH CTeNeHU OTAAETCS MPEANOUYTEHNE TPAKTHUECKON
KOMIIOHEHTE CoJiepKaHusi OOydeHHs, OpPUEHTHUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKAa 001Ie00pa30BaTeIbHON OpraHu3aluy, BIAACIOUIEr0 HE HabopoMm
3HaHWM, a (PYHKIIMOHAJIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSIMH
AKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHHUS UX B PEAJIbHOM KU3HU ISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM IIpH M3yYEHUU NpeaMeTa « XUMU JOMUHUPYIOILEe 3HaUYEeHUE
npUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

agantamnys oO0y4yarolUXcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
GbopMHpOBaHHE  MHTEIUIEKTyalbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX
pELICHNI B KOHKPETHBIX U3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMHU U UX
npuMeHeHueM; GOpMUPOBaHUE Y OO0YYAIOIIMXCSl KIFOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEPCAJbHOE 3HAUYECHHUE I Pa3JIMYHBIX BHUIOB
JEATEILHOCTH: PEIIeHUs MpobiieM, TONCKa, aHalnu3a U 00pabOTKU MH(POPMAIINH,
HEOOXOUMBIX I MPUOOPETEHUSI OTIbITA ACITETLHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B IMO3HAHMM XUMHUHM, a TaKXKe MJis OLIEHKM C MO3ULMHA HKOJIOTHYECKOM



0€30macHOCTH XapaKTepa BIUSHHS BEIIESCTB M XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeII0OBeKa U MPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPUYECKHUX
CIOCOOHOCTEH 00yUaronMXcs: ClIOCOOHOCTH CAMOCTOSITENTLHO MPUOOPETaTh HOBHIE
3HAHMS 110 XUMHUHU B COOTBETCTBHH C KU3HCHHBIMU TIOTPEOHOCTSAMH, UCTIOIB30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJIOTUU VIS TIOWCKA W aHaiu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOW HWH(OpPMAIMKU XUMHYECKOTO COJepKaHus; GOpMHUpPOBAHUE U
pa3BUTHE Yy OOYYArOMIMXCS AaCCONMATHBHOTO W  JIOTHYECKOTO MBIIIJICHUS,
HAOOJaTEIBHOCTH,  COOPAaHHOCTH,  aKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TPU IUTAHUPOBAHUU W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA; BOCIIUTAHUE Y OOYUaIOIMUXCsl YOSKIEHHOCTH B TYMAaHUCTUYECKON
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pOJM B PEIICHWH TI00ATBHBIX IPOOIeM
palMOHANBHOTO MPUPOJIOIIOIH30BAHNS, TTOMIOJHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOIAHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OepeKHOTO
OTHONICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TAaKXKE MPHOOPETCHHsS OIbITa
WCITOJIb30BAHUS TIOMYYCHHBIX 3HAHWM JUIsl TIPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM muiaHe cpegHero oOiiero oOpa3oBaHUS NPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOW oOmactn «EcTecTBeHHO-HAyJHbBIE
PEAMETBD.

OO111ee Ynciio 4acoB, OTBEIEHHBIX I U3yUYCHUs] XUMUH, Ha 0230BOM YpPOBHE
cpeaHero obiero oopazoBaHus, cocTanisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac
B Heemro), B 11 knacce — 34 gaca (1 gac B Heemio).

COAEPKAHUE OBYUEHMUSA

10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHMYecKOl XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
MOJIY4eHUM HOBBIX BEUIECTB M MaTepualioB. Teopus CTPOCHHUS OpPraHUYEeCKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE TTOJI0kKEHUS. CTPYKTYypHBIE (DOPMYJIBI
OpraHMYecKUX BellecTB. l'oMosiorusi, wu3zomepus. XuUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuukanuu opraHudyeckux BeniecTB. HomeHkmnaTypa
OpraHMYECKUX COEIMHEHHHA (CHCTeMaTH4yecKas) W TpHUBUAIbHbIE HAa3BAHMSA
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.



OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEUIECTB M HUX IPEBpAlICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMi OPraHMYeCKUX BEIIECTB U MaTepuaiaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTraHMYECKUX BEIIECTB, HAONIOJCHHE U ONHCAHHE
JEMOHCTPAMOHHBIX ONBITOB IO IPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IUIaBJIeHNE, OOYTIMBAHUE U TOPEHUE).

YriaeBoaopoanl

AJNKaHBI: COCTaB M CTPOECHHE, TOMOJOTMYECKHU psiaA. MeTaH W 3TaH —
NpOCTEeHIMe MPEACTABUTENN alKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBa
(peakiuu 3aMelIeHUs] W TOpEHHUs), HaXOXKJACHHE B MPUPOJE, IOIYyYECHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUN pAll. DTUIEH U MPONUIEH —
NPOCTEUIINE TPEICTABUTENN AJKEHOB: (DU3MUYECKME M XHMHUYECKHE CBOWMCTBA
(peakuuMy TUAPUPOBAHUS, TAJOTEHUPOBAHHUSA, THApATallUM, OKUCICHHUS WU
NOJIMMEPU3ALIIH ), IOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyragueH-1,3: cTpoeHue, Ba)kHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus nosmMmepusanuu). [lomydeHne CHHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS], TOMOJIOTUYECKUN psifl. ALIETHIICH
— MPOCTEHIIMIA MPEeACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PUBHYECKHE U
XMMHYECKHE CBOWMCTBA (peaklUMy THMAPUPOBAHUS, raJOr€HUPOBAHMS, THIpaTAlUH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (pU3MYECKHE W XUMHUYECKHUE CBOMCTBA
(peakiuu rajoreHupOBaHUs U HUTPOBAHHUA), MOJYyYEHUE U MpPUMEHeHue. Tonyon:
cocmas, cmpoenue,  Quzuueckue U  XuMmuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noaydeHue u npumerenue. TOKCUYHOCTb apeHOB.
['eHeTnyeckas CBS3b MEKIY YTJIEBOJOPOJAMH, NMPUHAJIEKAIIMMU K Pa3IMYHBIM
KJIACCaM.

[IpupoaHble MCTOYHHMKH yIUIEBOAOPOAOB. I[IpupomHblii ra3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepabOTKH HEPTH:
NEPEroHKa, KPEKUHI (TepMHUYECKHM, KaTaluTHYeCKHuil), nuponu3. IIpoaykTsl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIILUIEHHOCTH U B ObITY. KameHHBIi
yroJib U IPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTANIbHBIE METOJIbl H3Y4Y€HUs BELIECTB W MX NPEBpPALLCHUN:
O3HAKOMJIEHHUE C 00pa3llaMH IIacTMacc, KayuyKoB U pe3HuHbl, KoJuteKiun «HedTe»
U «YT0JIb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOJYyUYEHHUE STUIIEHA U U3yUYE€HUE €0 CBOMCTB.

PacuérHrble 3amaun.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuuu (Maccel, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WM MPOAYKTa PEAKIHMH IO U3BECTHBIM MAccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranuieckue coeJUHEHUs

[IpenenbHblE OQHOATOMHBIE CHUPTHL. MeETaHON H 3TAaHON: CTPOEHHUE,
dusznyeckue M XUMHUYECKHME CBOWCTBA (pEakiMud C AaKTUBHBIMH MeETaJlIaMH,
rajJOreHOBOJOPO/IaMH, TOpPEHHUE), MPUMEHEHHE. BoIOpOAHBIE CBSA3M MEXITY
MOJIEKYJIAMH CIIPTOB. /[elicTBHE METaHOIAa U 3TaHOJIA HA OPTaHN3M YeJIOBEKa.

MHoroaromMHbie CIUPTHI. DTUIICHIIINKOIb U TIIULEPUH: CTPOCHHE, PU3NIECKIE
U XUMHYECKHE CBOWCTBa (B3aMMOJEWCTBHE CO IIEIOYHBIMU METaJUIaMH,
KaueCTBEHHAsl PEaKIUsi HAa MHOTOaTOMHbIE cHMpThl). JleiicTBue Ha OpraHusm
yenoBeka. [[pumeHenune rauuepuHa 1 3TUIICHTJIUKOJIA.

@deHol: CTPOEHUE MOJICKYJbl, (PU3MYECKHEe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts (penona. [lpumenenue penona.

Anpaerunpl U Kemowusl. DopManbAETryjl, ALETAIBICTHA: CTPOCHHUE,
du3nuecKkue U XMMHYECKUE CBOMCTBA (peakUMHU OKUCIEHHS U BOCCTAHOBJICHMS,
KAauECTBEHHBIC PEAKLINN ), TIOJyYECHHUE U IPUMEHEHNE.

OAHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KMCIOTHL. MypaBbUHAs U YKCyCHAs
KHCJIOTBL: CTPOCHHE, (PU3NYECKHE U XMMHUYECKUE CBOICTBA (CBOMCTBA, OOIIME IS
KJ1acca KMCJIOT, PeakIus dTepuPpHUKaim), HoJydyeHue u npuMenenne. CteapuHoBas
Y 0JIEMHOBAsI KUCJIOThI KaK MPEJCTaBUTENHN BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEUCTBHE.

CnoxHble 3(DUpbI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
aupoB. Kupel. ['uaponus xupoB. IIpumeHenue xupoB. buonornueckas poib
KUPOB.

YraeBojsl: cOCTaB, KjaaccuPuKaius yrieBoaoB (MOHO-, AU- U MIOJUCAXAPHUJIBI).
['moko3a — TPOCTEUIIMKA MOHOCAXapu: OCOOEHHOCTH CTPOCHHS MOJEKYJIbI,
dbu3nUeckue 1 XMMUYECKUE CBOMCTBA (B3auMojeicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHauyHbIM pacTBopoM okcujga cepeopa(l), BoccraHOBIEHUE,
OpO’KEHHUE TITI0KO3bl), HAXOXKIECHUE B IPUPO/IE, TPUMEHEHHUE, OMOJIOTMYeCKast pOJlb.
®otocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u uemnono3a kak npupoaHbie noimMepbl. CTpoeHue Kpaxmalia u
nemtonao3bl.  dusznueckue W XUMHYECKHE CBOMCTBA Kpaxmaja (TUIpOJIH3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCMEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUsI BEIIECTB W MX IMPEBPAIICHUI:
MpoBeJIeHHEe, HAOJIOJICHUE M OINKMCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIUH OJIHOATOMHBIX CIHUPTOB (OKHCJIEHUE 3TaHOJa
okcusoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aMMOJECUCTBUE TIIMIIEPHHA C



ruapokcuom meau(ll)), anbaernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom memu(ll), B3amMojelcTBHE Kpaxmala € HOJIOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOIYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

A30TcozeprKallie OPraHu4eCKUe COCTUHEHUSI.

AMHMHOKHCIIOTHI Kak aM(pOTEepHBIE OpraHuYecKue coennaeHus. dusndeckue n
XMMHUYECKUE CBOICTBA aMUHOKHUCIOT (Ha IpuMmepe ruiuHa). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mTpUPOJHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa 0eIKOoB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpALlHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

DKCIEepUMEHTATbHBIE METO/Ibl U3YUCHUS BEILIECTB U UX MPEBPAIICHUIN:
HaOJIOICHUE U OMMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB MpH
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHbBIEC TMOHSTHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEIHSAA MOJEKYIsIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSIPDHBIX COCIMHEHUN —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

DKCIepUMEHTATbHbBIE METO/IbI U3YyUCHUS BEILIECTB U UX MPEBPAIICHUIN:
O3HAKOMJIEHUE ¢ 00pasiamMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MeXnpeaMETHBIX CBS3EH ITPU U3YUYEHUU OPTAaHUYECKON XUMUHU B
10 kmacce OCyIIeCTBIIAETCS Yepe3 UCII0JIb30BAHUE KaK OOIUX €CTECTBEHHOHAYYHBIX
MOHSATUM, TaK U TOHSITUH, SBJISIIOIIUXCS CUCTEMHBIMU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIC TTOHSATHS: SIBICHUE, HAYy4YHBIN (aKT, TUIOTE3a,
3aKOH, TEOpHSs, aHaJM3, CUHTE3, KiacCHU(UKAIMs, NEePUOJUIHOCTh, HAOIIOIEHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHPOBAHUE.

dusnka: MaTepus, DOHEpPrus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
DPHEPTreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NIYCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.



buonorus: knerka, opraHu3M, Ouocdepa, oOMeH BEUIECTB B OpTraHU3ME,
¢orocuHTe3, OHMONOTHYECKH AaKTHUBHBbIC BellecTBa (OENKH, YIICBOIBI, KHUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpanbl, TOpHbIE MOPOJBI, MOJE3HbIE HUCKOMAaeMble, TOILIUBO,
pecypchl.

TexHonorus:: mnHIIEBbIE MTPOAYKTH, OCHOBBI PAlMOHATBHOTO MHUTAHUA,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETHUECKUE TpenapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHUH 31eMeHT. ATOM. S 1po aToMa, U30TOIbl. DJIEKTPOHHAS 000I0YKAa.
DHepreTUYecKre YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTaiy, S-, P-, d- 3JEMEHTHI.
Oco0OeHHOCTH pacIpeiesIeHHs] AJIEKTPOHOB MO OpOUTAIsIM B aToMax dJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYpALUS AaTOMOB.

[Tepunonnueckuit 3axoH u Ileproanueckas cucremMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akOHA W lleproanyueckoil cuUCTEMBbI
xuMHa4deckux 3neMeHToB . M. MenaeneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHUMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPyNnaM U TEepUOaaM.
3Ha4YeHue MepUoANYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(KOBaJICHTHasl HEMOJISIpHAs W TOJspHAas, WOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHuUs KOBaJICHTHOM XUMHUYECKOIN CBA3U (0OMeHHBIH u
JIOHOPHOAKIETITOPHBIN ). Bopoponnas CBSI3b. BaneHTHOCTSD.
DJEKTPOOTPULIATETBHOCTb.

Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[ToHsiTue O muUCHEepCHBIX cucTemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTaHUYECKUX COCJIMHEHUU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAIICKAIIUX K Pa3IMYHBIM KJIaccaM.



Xumuueckass — peaknms. Knaccupukarmumss  XUMUYECKHX — pPEaKkIuid B
HEOPTaHUYECKOM M OPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUHU NP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3nuyHbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XuUMHUYECKOoe paBHOBecHe. MakTopbl, BIHSIOIMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutuueckas nucconuanus. CuibHbIe U caadbie JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, ETOYHAsl.

OKUCAUTETLHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOABl M3YYEHHUsI BEIIECTB W MX IPEBPALICHUI:
nemoHcTpanus Tabmui «llepuonnyeckas cucreMa XUMUUeckux snemeHToB J[. U.
MeHnneneeBay, M3ydeHHUE MOJENICH KPUCTAIIMYECKUX PEIIETOK, HAOIIOJICHHE U
OMMKCAHKE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3iioKEHHE MEPOKCUIA
BOJIOpPOJA B IPUCYTCTBUU KaTajau3aTopa, ONpPEIEIICHUE CPEAbl PACTBOPOB BEILIECTB
C MMOMOIILI0 YHUBEPCAILHOTO MHUKATOPA, PEAKIIM HOHHOTO 0OMEHA), POBE/ICHHE
MPaKTUYECKON padboThl «BnusHue paznuuHbix (PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peakuum.

PacuérHble 3anaumn.

PacuéTtel 10 ypaBHEHHUSIM XHWMHYECKMX pPEaKUuid, B TOM YHCIE
TEPMOXUMUYECKUE PACUETBI, PACUETHI C UCIIOJIB30BAHUEM IIOHATHUS «MACCOBAS AOJIA
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. [lonoxkenune HemertamnoB B llepuonnueckoid  cucreme
xumuueckux snemeHToB J[. M. MenaeneeBa U 0OCOOCHHOCTH CTPOEHHUS aTOMOB.
@u3NYeCKUe CBOWCTBA HEMETAIUIOB. AJIIOTPONHS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yrmepoga W KpeMHHA) M HX  COCAMHEHUH  (OKCHIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. Ilonoxenune meramwioB B [lepuoanyeckon cucTeMe XUMHUYECKUX
anemeHToB /. Y. MenneneeBa. OcCOOEHHOCTH CTPOEHHMS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayioB. O0mue ¢usnyeckue cBoicTBa mMeTamuioB. CrijiaBbl METAILIOB.
DNEKTPOXUMUYECKUIN PSiJT HAMTPSYKEHU METAIIIOB.

XUMHUUYECKHE CBOMCTBA BaXKHEHIIUX METAUIOB (HATpPUM, KaJIMil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

O6mue crocoOwl monydeHusi MeTaioB. [I[puMeHeHne mMeTaiioB B ObITY U
TEXHUKE.



OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HX IPEBPAICHUIA:
H3yYeHHE KOJUICKIIUU «MeTaylibl M CIUIaBb», OOpa3lOB HEMETAIIJIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3aj7a4, HaOJI0JICHWE W OIHMCaHWE JEMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHAA AJTIOMHHHUSI C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

Pacuérurle 3amaun.

Pacuétbl macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuétbl Macchl (00BEMa, KOJMYECTBa BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO
13 BEILIECTB UMEET MPUMECH.

XuMuA M KU3Hb

Ponp xuMum B 00ecCrie4eHUU SKOJIOTHYECKOM, SHEPreTUYECKOW W MUIIECBOM
0€30MacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSATHE O HAay4yHBIX METOJax IO3HAHUs
BEIIECTB U XUMUYECKUX PEAKIUN.

[Ipencrapienus 06 OOMIMX HAYYHBIX MPUHITUIIAX MPOMBIIICHHOTO MOTYyYeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBeKk B MHpE BEIIECTB W MAaTEPHUATIOB: BAXHEHUIIHUE CTPOUTEIBHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTEpUANIbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuabl A 3JEKTPOHUKH, HAHOMATEepHasbl, OPTAaHUYECKUE U MHUHEPAIbHbIC
yno0OpeHus.

XuMHST U 3J0pPOBbE YEIIOBEKA: MpPaBUJIa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOTO UCIOIb30BaHUs MPENapaToB OBITOBON XUMHUU B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MEXINpPEAMETHBIX  CBSi3¢M TNpU  W3YyYeHHH  oOmer u
HEOpraHudecko XxuMuu B 11 KJacce OCyIIECTBISETCS Yepe3 UCIOJIb30BaHUE Kak
OOIINX €CTECTBEHHO-HAYYHBIX TOHATHMN, TaK U TIOHATHH, SIBJISIOIIMXCS CHCTEMHBIMU
JUISL OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHBIC TMOHSATHS: HAyYHBIM (DAKT, THIOTE3a, 3aKOH,
TEOpHsS, aHaJIM3, CHHTE3, KiIacCuUKaNMs, TEePUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusznka: MaTepusi, SHEPTU, MACCa, aTOM, DJIEKTPOH, IIPOTOH, HEUTPOH, HUOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPIETUUECKUN YPOBEHD, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BelIecTBa, (PU3NYECKUE BEIMYMHBI U CIUHUIBI UX
M3MEpPEHUSI, CKOPOCTb.

buomorus: kimerka, oOpraHusM, OJKOCHCTeMa, Owmocdepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.



['eorpadusi: MuHEpabl, TOPHBIE MOPOBI, TIOJE3HBIE UCKOTAEMbIE, TOILTUBO,
pecypcehl.

TexHonorus: XUMUYecKas MPOMBIIUIEHHOCTb, METAJLTyprusi, MPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPHaJIOB, CEIbCKOXO3IMCTBEHHOE TPOU3BOACTBO, IHUILEBAs
MPOMBINIUICHHOCTh,  (hapMaIrleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX TPEernapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEepUasIoB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOEHHS
OOyYarOIIMMHUCS TMPOTpaMM CPEIHEro ooOmero o0pa3oBaHHs (JIUYHOCTHBIM,
METalpeJAMETHBIM W MPeAMETHBIM). HaydHO-MeToAWYecKoi OCHOBOM  JIJIst
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IMPOTPaMM CPETHEro OOIIeTo
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIIbHOCTHBINA MTOAXO.

B cooTBeTCTBMHM C CHCTEMHO-ACATCIBHOCTHBIM ITOAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IpeaMeTra «XUMHS» Ha YpPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HaHHUE O0YUYaIOIIMMUC POCCUNUCKON MPaKIAaHCKON UICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO; HAINYUE
MOTHBallMM K OOYYEHHIO;  LIEJICHANPaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXKICHUN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IICHHOCTEM W HUCTOPUYECKUX Tpaauluii 0a30BOM HAyKu XHUMHH,
TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBAaTHCS B  CBOEH
JESATEIbHOCTH LEHHOCTHO-CMBICIOBBIMM YCTAHOBKAMHM, MPHUCYLIUMHU LEJIOCTHON
CUCTEME XMMHMUYECKOrOo OOpa30BaHMs; HAJIWYUE MPABOCO3HAHUS HKOJIOTMYECKOM
KYJbTYPBI U CTIOCOOHOCTU CTABUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pPE3YyIbTAaThl OCBOEHHUS MpeaMeTa «XHUMHsS» JTOCTUTaloTCs B
€IMHCTBE Y4YeOHON W BOCIUTATENBHON JEATENIBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HWAeallaMd POCCHUMCKOr0 TIpakIaHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMHU U NPpaBUJIAMHU MOBEJCHUS, CHOCOOCTBYIOIIMMHU IPOLIECCaM CaMOIIO3HaHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUYarOIINXCA.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS TMpeAaMeTa «XUMHUS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTh OTBITA IMO3HABATEIIBHOW W MPAKTHUYECKOW JIeATETLHOCTH
oOyuJaroluxcs Mo peanu3alyy MPUHATHIX B 00IeCTBE EHHOCTEH, B TOM YUCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUS O0YYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MIPaB U 00S3aHHOCTEM,
YBOXKEHUSI K 3aKOHY U IMPABOMOPAJIKY; MNPEICTABICHUS O COIMAJIbHBIX HOpMax U
npaBuiIax MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM JACSITEILHOCTHU MPHU CO3AaHUH YUSOHBIX
IPOEKTOB, PEIICHNN YUEOHBIX U I03HABATEIbHBIX 3a/1a4, BHINOJTHEHUN XUMHUUECKUX
HKCIEPUMEHTOB; CIOCOOHOCTM NOHMMAaTh M IPUHHUMATh MOTHUBBI, HaMepEHUs,
JIOTUKY U

apryMEHTBI IPYTHX TPU aHAJIU3C Pa3IMUHBIX BUJIOB YUCOHOU JACATEIBHOCTH; 2)
NATPUOTHYECKOT0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICIUIO
OTEUECTBCHHON XWMHUM, YBAXEHHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TECOPUU H
MPAKTUIECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JTOCTHKEHUS HAYKU €CTh
pe3yibTaT  JIUTEIbHBIX HAOMIOACHHWM, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX
MOMCKOB, MOCTOSIHHOTO TpyJa YY4EHbIX U MPAKTUKOB, MHTEpPECa U MO3HABATEIbHBIX
MOTHBOB B TMOJYyYECHHH U TOCJIECAYIOIIEM aHaau3e WH(OpMalMU O MNEPEeaOBBIX
JOCTHXKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, dTUUECKOTO IMOBEJCHUS; CIOCOOHOCTH OIIEHUBATH
CUTYaIliH, CBS3aHHBIC C XMUMHYCCKHUMHU SIBIICHUSMH, W TPUHAMATH OCO3HAHHBIC
pEIIeHMs, OPUEHTUPYSACh HAa MOpPaJTbHO-HPABCTBEHHBIC HOPMBI W IIEHHOCTH;
TOTOBHOCTH OIIEHUBATh CBOE MOBEAECHUE U MOCTYIKU CBOMX TOBAPHILEH C MO3HUIUI
HPaABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBHUM 3TUX MTOCTYIIKOB;

4) opMupOBaHHS KYJbTYPHI 310POBbSI:

MOHMMAHUSl IIEHHOCTEH 370poBOoro u Oe3omacHoro oOpasza JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PU3HYECKOMY M
MICUXUYECKOMY 3JI0POBBIO; COOJIIO/IEHUS TIpaBuUil 0O€30MacHOro OOpalleHus ¢
BEII[ECTBAMHU B OBITY,

MTOBCEHEBHOM JKM3HU U B TPYJOBOH JACATEIHPHOCTH; MTOHUMAHUSI [ICHHOCTH TTPaBUJI

WHIUBUTYaJIbHOTO U KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYAIHIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN U HEMPHUSITHS BPSIHBIX MPUBBIYCK (YIIOTPEOIeHUS
AJIKOT0JIsI, HAPKOTHKOB, KypeHus); 5)

TPYJA0BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEIOBATEIbCKOM
NeSATEIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M JAPYTUX  BHJAX
JEATEIIbHOCTH; yCTAHOBKHM HA aKTUBHOE yYaCTHE B PEIICHUU MTPAKTUYECKUX 3a/1a4
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuil pa3anyHoro pojia, B TOM
YUCJIE HA OCHOBE PUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUH; YBAXXEHHUs K TPYALY,
JIOJAM TPYyZAa Y pe3yJIbTaTaM TPYAOBOU AEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHIMBUIYAIbHOW TpaekTopuu oOpa3oBaHud, Oyayuieid npodeccun u



peanu3auy COOCTBEHHBIX )KHU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBA;
6) 3K0J10rN4eCKOro BOCIIMTAHMS:
HKOJIOTUYECKH 1[€JIE€CO00Pa3HOr0 OTHOIICHUS K MTPUPOE, KAK UCTOUHHUKY
CYIIECTBOBAHMS >KU3HM Ha 3emMJie; MOHUMaHUs TIJIO0AJbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM, BIUSHUSA
DKOHOMHMYECKUX IPOLECCOB HA COCTOSHHE NPUPOJHOM M COLHUAIBHOW CpEIbI;
OCO3HAaHMS HEOOXOIMMOCTH MCTIOJIb30BaHUS JOCTIKEHUN XUMUH JIJIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPHUPOJIONIOIb30BAHUS;, AKTUBHOTO
HENIPUATUA JCUCTBUH, IPUHOCAIINX BpEI OKPYKArOUEH IPUPOTHOU
cpelie, yMEHHs IPOTrHO3UPOBATh HEOJIATOMPUSATHBIE SKOJIOTUYECKHUE TTOCIIEICTBUS
MPEANPUHUMAEMBIX ACUCTBUN U MPEAOTBPAIIATh UX; HAIUYHS PA3BUTOTO
DKOJIOTUYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIbTYPbI, OIbITA
NEATEIBHOCTH DKOJIOTUYECKOM  HAIIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TTO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH u YMEHUSA AKTUBHO  IPOTHUBOCTOSITH
UJCOJIOTUN XeMoPoOuu;
7) HEHHOCTH HAYYHOI'0 NO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKHW M OOIICCTBEHHOM MPAKTUKW;, TIMOHUMaHUS CHenuuKu
XUMUHU KaK HayKH, OCO3HAHUS €€ posik B GOPMUPOBAHUU PALMOHAIIEHOTO HAYYHOTO
MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO TIPEICTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O
€IMHCTBE NPUPOJABI U YEJIOBEKAa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEM U
pelieHry mpooJieM COXpaHEHUs MTPUPOTHOTO PABHOBECHS; YOSKIEHHOCTH B 0COOO0M
3HAYMMOCTH XUMHH JJIsI COBPEMEHHOW IMBWIM3AIMU: B €€ T'YMaHUCTHUYECKOU
HAIPaBJICHHOCTU M BAYKHOU POJIM B CO3JTAHUU HOBOM 0a3bl MaTEPUAIBHON KYJIBTYPHI,
pEIICHUH TJI00ATBHBIX MPOOIIEM YCTOWYMBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
HPHEPreTUYECKOM, MHILNEBOM W HKOJOTMYECKON O€30MacHOCTH, B pa3BUTUHU
MEJIUIIMHBI, 00ECTIEUCHUH YCJIOBHUI YCIIEITHOTO TPYyAa U 9KOJIOTHYeCKr KOM(POpTHOM
YKU3HH KaXKJIOTO YIeHa OOIIECTBA; ECTECTBEHHO-HAYYHOM IPaMOTHOCTH: TOHUMAaHUS
CYIIIHOCTA METOJOB TIO3HAHWS, MWCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUA JJIs aHadu3a U OOBSICHEHHS
SABJICHUM OKPY>KAIOIIEr0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUS J1€1aTh
000CHOBaHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX (DaKTOB M UMEIOIINUXCS TAHHBIX C
LEJIbI0 TIOJYYEHUs] JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSATEIIBHO
MCMOJIb30BaTh XUMUYECKUE 3HAHUS JJIsT
perieHus MpoOJIeM B pealIbHBIX JKU3HEHHBIX CUTYAIIUIX; HHTEpeca
K IIO3HAHUIO U UCCIIEI0OBATEIIbCKOU JIESITEIbHOCTH;



TOTOBHOCTH ¥  CIOCOOHOCTH K  HENPEepPhIBHOMY OOpa30BaHUIO W
caMoO0Opa30BaHUI0, K AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HAHUH 10 XHMHHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MMOTPEOHOCTSIMHU; UHTEpeca K 0COOCHHOCTSIM Tpya B
pasnu4HBIX cdepax mpodecCHoHATEHON
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHUSI y4eOHOro Ipeamera «XHUMHsS» Ha
YPOBHE CpeAHEro 00I11ero 00pa3oBaHus BKIIFOYAIOT:

3HAYHUMBIC JUTSE dbopMupoBaHUS MHUPOBO33PEHUS O0yJarOIITIXCSI
MEXIMCIUIUTMHAPHBIC (MEXKIIPEAMETHBIE) OOIICHAYYHbIE TOHSATHS, OTPaKaIOIIUe
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEIU(PUKY METOJ0B IIO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SIBJICHUE,
MPOIIECC, CUCTEMA, HayYHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeOoBaHUe, HAOIIOJCHUE, H3MEPEHHE, JKCICPUMEHT U ApyTrue);
YHUBEpCAJIbHbIC y4YeOHBIC JEWCTBUSA (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIE,
pEryJIsITUBHBIE), o0ecneunBaromye GopMUpoBaHUE PYHKIIMOHAIBHOM TPAMOTHOCTH
Y COI[MAJIbHOM KOMIETEHIIUU 00yYaroIIUuXCs;

CITOCOOHOCTh 00yJarOIIMXCs HCII0IB30BaTh OCBOCHHBIE
MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4EeOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPaXXalOT OBJIAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TTO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMHU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMHU
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITETbHO  (opMynupoBaTb W aKTyallu3UpoBaTh  MOpoOJemMy,
BCECTOPOHHE €€ paccMaTpuBaTh;, ONPEACIATH e ACATECIbHOCTH, 3ajiaBas
MapaMeTpbl U KPUTEPUHU HUX
JIOCTUKEHUSI, COOTHOCUTh PE3yJIbTAaThl ACATEIBHOCTU C MOCTABJICHHBIMU IEIISIMU;
MCIOJIb30BaTh IPU OCBOCHUM 3HAHUIN MPUEMBI JIOTUUECKOTO MBIILICHUS — BBIACSATh
XapaKTepHbIC TPU3HAKH MOHITUN U yCTAaHABIUBATh UX B3aUMOCBSI3b, UCIOJIb30BAThH
COOTBETCTBYIOIIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHU;

BBIOMpATh OCHOBAHMS ¥l KPUTEPHUH IS KiIacCH(UKAIIUN BEIIECTB U
XUMHUUYECKUX PEaKlMil; yCTaHaBIMBAaTh MPUYMHHO-CJIEACTBEHHbBIC CBSI3U MEXKIY
M3y4aeMbIMHU SIBICHUSIMU; CTPOUTH JIOTUYECKHE PACCYXKJIECHUS (MHIYKTHUBHBIE,
JNEeTyKTUBHBIE, TIO AHAJIOTMH), BBISBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B



paccMaTpUBaEMBIX SBJICHUX, (POPMYJINPOBATH BHIBOJBI M 3aKIIOYCHHUSI; TPUMEHSATD
B IpollecCE€ IO3HAHUSA, MCIOJIb3YyEMblE B XHMHUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeJH, NpeoOpa3oBbIBATh MOJENIbHBIE MNPEACTABICHUS — XUMHUYECKHHA 3HaK
(cuMBOI) BNIEMEHTa, XuMUYeckas (hopMmyIia, ypaBHEHHE XUMUYECKOU peakIUuy — PU
pelieHnu y4eOHBIX TIO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSTh
Ha3BaHHbIE MOJIEJbHBIC NPEICTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIHI.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeiiCTBHUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB U XUMUYECKUX
peakuuii; QopMmynupoBaTh ULEIM M 3aJa4d  MCCIEAOBAaHUSA, HCIIOJIb30BAThH
IOCTABJICHHBIE M CaMOCTOSATEIBHO C(OPMYJIUPOBAHHBIE BOIPOCHI B KAueCTBE
WHCTPYMEHTA TIO3HAHWSI M OCHOBBHI JUIsi ()OPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPABIJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH; BIAJCTh HABBIKAMU CAMOCTOSTEIIBHOTO
IUIAHUPOBAHUS U MPOBEJICHUS YUYCHHUUECKHUX HKCIEPHUMEHTOB, COBEPILIEHCTBOBATh
yYMEHMsI HaOJII0JIaTh 3a XOJOM IpOLEcca, CaMOCTOSITEIbHO IMPOrHO3UPOBATh €ro
pe3ynbTaT, GOpMyIUpoBaTh 000OIIEHUS U BBIBOJBI OTHOCUTEIHHO TIOCTOBEPHOCTH
pe3yabTaTOB MCCIEAOBAHUsS, COCTABISATh OOOCHOBAaHHBIM OTYET O MPOJETAHHOMN
pabote; mpuOOpeTaTh ONBIT YYEHMUYECKOH HCCIIENOBATEIbCKOM U MPOEKTHOU
JESITEIIBHOCTH, IPOSIBIIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOUCKY
METOJIOB pEIICHUS TPAKTHUECKUX 3a]ad, MNPUMEHEHHIO pPAa3IHYHBIX METOJI0B
TIO3HAHMSL.

3) pa6ora ¢ nHpopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMaIUU (HayIHO-
HOMYJIsSIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CHpPaBOYHbIE IOCOOUS,
pecypchl MHTepHETa), aHamuM3upOBaTh MHPOPMAIIUIO PA3IUYHBIX BUIOB U (Hopm
peICTaBICHHUS, KPUTHYECKH OLICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GopMyIUpOBaTh 3aMpPOChl U MPUMEHTHh Pa3jIMYHbIE METOJbI MPHU TMOUCKE U
orbope wH(pOpManuK, HEOOXOTUMOW HJs BBINOJHEHUS y4eOHBIX 3a1ad
ONpeneNnEéHHOr0 THIA;, MPHOOPETaTh OMBIT HCIOJb30BaHUS WH(GOPMAIMOHHO-
KOMMYHHUKATUBHBIX
TEXHOJOTHMA M pa3jIMYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSTENIbHO BBIOMPATH
onTUMalibHyl0  (opmy mpencrtaBieHuss uHopmanuu  (cxembl, rpadukw,
qUarpamMmbl, TaOJIMIbI, PUCYHKH W JPYTHE); HUCIIOJIb30BaThb HAYYHBIH S3BIK B
KayecTBE CpeAcTBa MpH paboTe C XUMHYECKOM HH(pOpMAaIMel: MNPUMEHSThH
MeXIpeaMeTHbIe ((PU3HUecKre 1 MaTeMaTH4YeCKue) 3HaKU U CUMBOJIbI, (POPMYJIBI,
ab0peBHaTypbl, HOMEHKIATYpy; HCIOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA



HaTJISAHOCTH.

OgyageHne yHMBePCAJIbHBIMA KOMMYHHMKATHBHBIMH A€ CTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMON TEMBbI B XOJE IUaora u/uiu
JUCKYCCUM,  BBICKAa3bIBaThb  HJEH, (OPMYyIMpOBaTH CBOM  IPEIJIOKEHUS
OTHOCUTEJIBHO BBINOJTHEHUS MPEMJIOKEHHON 3a/1aud; BBICTYyNAaTh C Mpe3eHTaluel
pPE3yNbTATOB MMO3HABATEIBHOU JIEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSITENBHO WIIU
COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUH XHUMUYECKOTO SKCIEPUMEHTA,
IPAKTUYECKOM paboThl 10 HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anud y4eOHOTO TMpoeKkTa W (POPMYIHPOBATH BBIBOABI IO pE3yJbTaTaM
IPOBEAEHHBIX MCCIIET0BaHUM YTEM COTJIACOBAaHUS MO3UIMM B X0/1€ 00CYKIEHUS U
oOMeHa MHEHUSIMHU.

OgiaieHHe YHUBEPCAJbLHBIMU PEryIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBJIATH CBOKO ITO3HABATEIbHYIO
JEATENIBHOCTh, ONpenessass €€ Lenu M 3aJadyd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IpEAJaraeMblil ajJropuTt™M JEUCTBUN IpHU
BBIMIOJJTHEHUM Y4YE€OHBIX U HCCIENOBATENIbCKUX 3ajay, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN crnoco0 HMX pelmeHUus C Y4YETOM IMOJTYYEHHUs HOBBIX 3HAHUH O
BEILIECTBAX W XHWMHYECKHX pEAKIMUAX; OCYIIECTBISATh CAMOKOHTPOJIb CBOEH
JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUPA, POJIA XUMHUH B IO3HAHWU SIBJICHUN IPUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUS M KYJbTYpPhl JUYHOCTH, €€ (YHKIIMOHATIHLHOMN
IPAaMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHUs MPAKTHUYECKUX 3a/a9 M IKOJOTHUUECKHU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 370POBBIO W MIPHUPOJHON Cpele; BIaJCHUE
CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIIOJIATalOIIe MTOHITHS
(XMMUYECKHIM DJIEMEHT, aToM, »JJIGKTPOHHas 000JI0YKa aToma, MOJeKyJa,
BAJIEHTHOCTb,  3JIEKTPOOTPULIATEIIBHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHasd
dbopmyna (pa3BEpHyTas U COKpamiéHHasi), MOJb, MOJISpHAsh Macca, MOJISAPHBIN
00bEM, YIIEpOaHBIA CKeNeT, (PYHKUMOHAJIbHAS TpYINa, paauKal, H30MEpHs,
M30MEPBI, TOMOJOTHYECKUH psii, TOMOJIOTH, VYIJIEBOAOPOJbI, KHUCIOPOA U



a30TCOAEPXKAIINE COCIUHEHUS, MOHOMEp, TOJHUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPHUM W 3aKOHbI (TEOPHUsS CTPOCHUS
opranndeckux BemiecTB A. M. bytnepoBa, 3aKkoH coxpaHEHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3bIK XMMHHM; MHUPOBO33PEHUECKHE 3HAHUS,
JeXaluye B OCHOBE IOHUMAHMUS MPUUYMHHOCTH U CUCTEMHOCTH XHUMHYECKUX
SBJICHUM, (AKTOJOTMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJIb30BAHUU BAXKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY H
MPAKTUYECKON EATEIHLHOCTH YeJIOBeKa; C(HOPMUPOBAHHOCTh YMEHUU BBISIBIISTH
XapakTepHbIC MPU3HAKU MOHITUH, YCTaHABIMBATh UX B3aUMOCBSI3b, UCMHOJb30BAThH
COOTBETCTBYIOIIUE TOHSTHS MPHU OMUCAHUU COCTaBa, CTPOCHUSI U IMPEBpAIICHUI
OpraHMYeCKUX  COCAMHEHHWH; CPOPMUPOBAHHOCTH YMEHUH  HMCIOJb30BaTh
XUMHUUYECKYI0 CHMBOJIMKY JJIi COCTaBJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX
(pa3BEépHYTOM, COKpal€HHON) (POpMya OpraHMYECKHX BEIIECTB M YpPaBHEHUI
XUMUYECKUX PEAKLNM, U3rOTABIMBATh MOJEINW MOJIEKYJ OPTaHHMYECKHX BEIIECTB
U1 WUIIOCTPAMM  UX  XMMHYECKOTO M IPOCTPAHCTBEHHOTO  CTPOCHMS;
c(hOpMUPOBAHHOCTh YMEHHUM yCTAHABIMBATH MPUHAIJICHKHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB [0 HUX COCTaBy M CTPOCHUIO K OINpeaeIEHHOMY
KJIACCy/Tpynne COeauHEHUN (YIJIEBOJIOPOJbI, KHCIOPOJ | a30TCOIECpKalue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCIWHEHUs), JaBaTh WM Ha3BaHUS 110
cucremarnuecko HomeHkiarype (IUPAC), a takke OpUBOAUTH TPUBHAILHBIC
Ha3BaHUS OTACIbHBIX OPraHUYECKUX BEIIECTB (STWJICH, NPOIMWICH, AalleTUJICH,
ATWICHIJIMKONb, TIUIEPUH, (PEeHom, dopManbiaerui, aneraiblerull, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAsT KUCJIOTA, TIII0K034,
bpyKTO3a, KpaxMall, HeJITI0J103a, TJIUILHH); ChOPMUPOBAHHOCTh YMEHUS ONPECTATh
BUJIbI XUMUYECKOU CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux Bemiects A. M. byTiepoBa ajiss 00bsICHEHHs] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;
chOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PUBHUECKHUE U
XMMHUYECKME CBOMCTBA THUIHMYHBIX MPEICTABUTEIEH PA3IUYHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, TPOITHJICH, alleTHIICH, OyTaaueH-1,3,
MeTwiOyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TaHOJ, ATHWJICHTJIUKOJIb, TITUIEPUH, (DEHOII,
aneTanbJeruj, MypaBblHasi U YKCYCHasi KUCIIOThI, TJIFOKO3a, KpaxMall, [eJUII0I03a,
aMUHOYKCYCHAsl KHCJIOTa), WIUTIOCTPUPOBATh I€HETUUYECKYIO CBA3b MEXKIYy HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XMMHYECKMX pPEaKIUid C UCIOJIb30BaHUEM
CTPYKTYPHBIX (popMyi1; CPOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU
YTIEBOJAOPOMAHOTO ChIpbst (He)Th, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI HUX



nepepaboTKh W NPAKTHUECKOe TMPUMEHEHUE TMPOAYKTOB  mepepaboTKu;
c(OpMUPOBAHHOCTh YMEHUW POBOUTH BBIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTA PEaKLUU IO
U3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HMCXOAHBIX BELIECTB WM
IPOAYKTOB peakiiuu); ChOPMUPOBAHHOCTh YMEHUHN BIaJE€Th CUCTEMOW 3HAHUI 00
OCHOBHBIX METOJIaX HAy4YHOI'O IO3HAHMSI, UCIOJIB3YEMBIX B XUMHUHU IIPU U3yYCHHUH
BEUIECTB U XHMMUECKUX SIBICHUU (HAOIIOAEHHE, H3MEpPEHHE, HKCIEPHUMEHT,
MOJICJINPOBAHUE), MCIOJIb30BATh CHCTEMHbIE XUMUYECKUE 3HAHUS ISl TPUHITHS
pEelIeHNH B KOHKPETHBIX XKMU3HEHHBIX CUTYalUSAX, CBA3AHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM; C(OPMUPOBAHHOCTh YMEHMM COOIIOAATh IpaBWiIa IOJb30BaHUS
XMMHUYECKON Mocynoil M 1abopaTOpHbIM O0OpYyJOBaHMEM, a TaKXe IpaBuia
oOpalieHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB; C(OOPMUPOBAHHOCTh YMEHHI MJIaHUPOBATH U
BBITNOJIHATh XUMUYECKHUI 3KCTIEPUMEHT (IIPEBPALLICHUS] OPraHUYECKUX BELIECTB MPU
HarpeBaHuM, IOJYy4YCHUE STWICHA U U3YUYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIUU
OpraHUYECKUX BEIIECTB, JeHATypalus OIKOB MPU HArPEBAHUU, LIBETHBIE PEAKIINH
OEJIKOB) B COOTBETCTBUHU C MPaBUJIAMU TEXHHKU O€30MacCHOCTH MPU OOpaIIEHUH C
BEUIECTBAMH U J1a0OpAaTOPHBIM OOOPYJOBaHUEM, IMPEACTABIATh PE3YJbTATHI
XMMHUYECKOTO JKCIIEpUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii W  (QOPMYJNHMpPOBATH BBIBOJABI HA OCHOBE J3THUX pE3YyJIbTaTOB;
COPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  AHAJU3UPOBAaTh  XMMHUYECKYIO
uHpOpMaIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOIl
uHpopManuu, IHTepHET u ApyTux);

chOpMUPOBAHHOCTh ~ yYMEHUW  COOJIOJaTh  MpaBWa  DKOJOTUYECKHU
1eJIeCO00pa3HOro TMOBEACHUA B OBITY M TPYIOBOW JAESITEIBHOCTH B ILEJSAX
COXpPAaHEHMsS CBOErO 3J0POBbSI U OKPYKAIOIIEW NPUPOJHOM Cpenpl, OCO3HABATH
ONAaCHOCTh BO3JIECUCTBHS Ha >KUBBIE OPTraHU3MBl ONPENEIEHHBIX OPTaHUYECKUX
BelECTB, MoHUMas cMbich nokazatens [[JIK, mosicHaATh Ha mpumepax crnocoObl
YMEHBIICHUS U IPEJOTBpALEHUs WX BPEAHOIO BO3JECUCTBHS HA OPraHU3M
YesoBeKa; A O0Yy4aroUuMXcs C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSI:
yYMEHUE MPUMEHATH 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHHUS BEIIECTB
U XUMHUYECKUX SIBIICHUM; JIJISl CIENbIX U CIA0OBUASIIMX OOyYarolIuXcCs: yMEHUE
UCIIOJIb30BaTh pelbePHO-TOUEUHYIO cucteMy oOo3HadeHuit JI. bpaiins mis 3anucu
XUMUYECKUX (HOPMYII.

11 KIIACC



[IpenmeTHBIe pe3ynbTaThl OCBOCHUS Kypca «OOmmas W HEOpraHWYecKas
XUMUSD» OTPAKAIOT:

cOPMHPOBAHHOCTh  NPEJICTABICHUNA: O XHMMHYECKOW  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XUMUHU B TIO3HAHUY SIBJICHUI TIPUPOIBI,
B (OpPMHpPOBAHWM MBIIUICHUS W KYyJbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOIUMOM JIs pelieHusl MPAKTUUECKUX 3a7a4 U 3KOJIOTHYECKH
000CHOBaHHOTO OTHOIIICHHSI K CBOEMY 3J0POBBIO M TIPUPOIHOU CpEJE; BIAJCHUE
CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE TTOHATHS
(XMMHYECKUH 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- JIEKTPOHHBIC OPOUTAIM aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIHHOCTD,
CTEMEHb OKHUCIICHUS, XUMUYECKasi CBSI3b (KOBAJEHTHAs, NOHHAs, METAJJIMYEeCcKas,
BOJIOPOJIHAS ), KPUCTAIITMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX PEakivii, pacTBop,
AIEKTPOJIUTBI, HEANEKTPOJIUTHI, SIEKTPOJIUTAYECKAsT NUCCOLMAIUSA, OKUCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOM pEaKIUH, XUMHUYECKOE PABHOBECHUE);
TEOPUU U 3aKOHBI (TEOPHUS DJIEKTPOJUTUUECKON TUCCOIMUALINM, TEPUOIUYECKUN
3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MPEBpAICHUAS] JHEPTHUM NPU XUMUYECKHX PEAKUHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHMMAHUS  MPUYMHHOCTM M CHUCTEMHOCTH  XHUMHUYECKUX  SBJICHUH,
(haKTOJIOTHYECKHE CBEICHHUS O CBOMCTBax, COCTaBe, MOJYYEHUH U O€30MacHOM
WCIIOJIb30BAaHUU BAXHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKON
JEATEeIIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISITh XapaKTEPHbIE TNPU3HAKW TOHATHM,
YCTaHaBJIMBAaTh UX B3aWMOCBSI3b, MUCIOJIB30BATH COOTBETCTBYIOIINE MOHITHUS MPHU
OMKMCAHUKM HEOPTaHUYECKHX BEIIECTB W WX MpeBpalieHuil; chOpMHUPOBAHHOCTH
YMEHUM MCIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JUIsl cocTaBiieHus Gopmyl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIUNA, CUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblE Ha3BaHUSA OTIEIBHBIX HEOPTraHUYECKUX BEIIECTB
(yrapHblii Ta3, yIrJeKHCIbIN ra3, aMMHaK, raméHasi U3BeCTh, HeraméHas W3BECTb,
NMUTHhEBAs COJIa, MUPUT U Jpyrue); cHOPMUPOBAHHOCTH YMEHHUW OMNpPEAEsATh
BAJICHTHOCTh U CTEMEHb OKHUCJICHUS XUMHYECKHX OJJIEMEHTOB B COCIMHEHUSX
pa3IMYHOTO  COCTaBa, BHUJ XUMHYECKOW CBSI3U (KOBaJEHTHAs, HWOHHAsi,
MEeTaJJIMYecKasi, BOAOPOAHAsI) B COCIUHEHUSX, THUI KPUCTALIMYECKOW PpEIIETKU
KOHKPETHOTO BeIIeCTBA (aTOMHas, MOJEKYJspHas, HOHHAs, METaUIMYecKas),
XapakTep cpeibl B BOAHBIX PACTBOpPaX HEOPTraHUUECKUX COCTUHEHUMN;

chOpMHPOBAHHOCTh YMEHHUM yCTaHaBIIMBATh MPUHAJJIEKHOCTh
HEOPTaHUYECKUX BEIIECTB IO HMX COCTaBy K OINPEIEIEHHOMY KJacCy/Tpymie
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIJIbI, OKCHUJIbI, OCHOBAHMUS,



KHUCTIOTHI, aM(OTepHble TUAPOKCUABI, COJH); CHOPMHUPOBAHHOCTh YMEHUUH
packpbiBaTh  CMBICI  mepuoauueckoro 3akona JI. WM. MenzaeneeBa u
JIEMOHCTPUPOBATH €ro CHUCTEMaTU3HUPYIOILYIO, 0OBSACHUTEIIbHYIO "
IPOTHOCTUYECKYI0 (YHKIUH;  CPOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh
AIIEKTPOHHOE CTPOEHUWE aTOMOB XHMHUYECKHX 3JEMEHTOB 1—4 nepuoaoB
Ilepuoanueckoi cucteMbl XUMHUUECKUX AieMeHToB J[. M. MeHneneesa, ucnosnb3ys
MOHSATHS «S-, P-, dIJIEKTPOHHBIE OPOUTAINY», «IHEPTETUUECKUE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX JJIEMEHTOB U X COCTMHEHUH 10
nepuoaam u rpymmam Ilepuonnueckon cucTeMbl XUMAYECKUX 351eMeHTOB /1. .
MenpeneeBa; copMUPOBAaHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOLIUE
XMMHYECKHME CBOMCTBA HEOPraHMYECKMX  BEIIECTB  Pa3jIM4HBIX  KJIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TI'€HETUYECKOW CBS3M MEKIY HEOPTraHWYECKUMU
BEIIECCTBAMU C MOMOIIBIO YPABHEHHUM COOTBETCTBYIOLIUX XUMHUUYECKUX DPEAKIUU;
chOpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATH XUMHYECKHUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEArupyrolluX BEIIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHUIO CTENEHEH OKUCICHUS DJIEMEHTOB, OOpaTUMOCTHU
peakiiy, Yy4YacTHUIO KaTaiu3aTopa); CPOPMUPOBAHHOCTH YMEHUW COCTABIISTH
YPaBHEHHUsI PEAaKUUW pPa3IMYHBIX THUIIOB, MOJIHBIE M COKpAILEHHBIE YPaBHEHUS
peakuuii FOHHOrO OOMEHA, YYUTHIBAsK YCIOBHUS, IPU KOTOPBIX ATH PEAKIIUU UAYT 10
KOHIIQ;
c(hOpMHPOBAHHOCTH YMEHUU IIPOBOJUTh PEAKUUU, ITOATBEPKAAOLINE
KA4E€CTBEHHBIN COCTAB PA3JIMYHbIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATh
OTBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELIECTB; CPOPMUPOBAHHOCTh YMEHUM pacKpbIBaTh CYIIHOCTH
OKHCIIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHUS JIEKTPOHHOrO OanaHca
TUX peaKkiuil; cOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBHCHUMOCTb CKOPOCTH
XUMHUYECKOHN peaKIny OT pa3InYHbIX (haKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHelIHero BoznevctBus (mpunuun Jle Illarense);
c(OpMHPOBAHHOCTh YMEHHUI XapaKTEPU30BATh XUMUUYECKHUE MPOLECCHI, JIEKAIINE B
OCHOBE TMPOMBIIUIEHHOIO TIOJYYEHHUSI CEPHOM KHUCJIOThl, aMMHaKa, a TaKkKe
chOpPMHUPOBAHHOCTh TPEJACTABICHUM 00 OOmMX HAYYHBIX MPUHIUIAX W
HKOJIOTHYECKUX TMpoOJieMax XUMHUYECKOTO MPOU3BOJACTBA; CHOPMHPOBAHHOCTH
YMEHHUI NPOBOJWTH BBIYHMCIICHUS C HWCIOJb30BAHUEM IOHATHUS «MacCOBasl IOJS
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MPU XUMHUYECKUX PEAKITUAX,
MAacchl BEIIECTBa WM 00bEMA Ta30B MO0 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
I 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEILECTB, TEIUIOBOTO 3(deKTa
peakuMu Ha OCHOBE 3aKOHOB COXPAHEHHsS MacChl BEUIECTB, NPEBpPALICHUA U



COXpaHEHUs JHEPruu; CPOPMUPOBAHHOCTH YMEHHM COOJIOaTh MpaBuia
MOJIb30BaHUSI XUMHUUYECKOM TOCYJIOH M Ja00OpaTOpHBIM 000pYyJIOBaHUEM, a TaKkKe
npaBUjia OOpAIllEHWS] C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 10
BBHITIOJTHCHUIO J1a00PATOPHBIX XUMUYECKHUX OMBITOB; CHOPMHPOBAHHOCTh YMEHUI
MJIAHUPOBATh M BBIMNOIHATh XUMUYECKHI HKCIEPUMEHT (pa3yioKEeHHE MEpPOKCHJIa
BOJIOpPOJia B MPUCYTCTBUHU KaTajau3aTopa, ONpeIeICHUE CPEAbl paCTBOPOB BEILIECTB
C TOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, BIMUSHUE Pa3IUMYHBIX (PaKTOPOB Ha
CKOPOCTh XUMHYECKOM pEaKIUHU, pPEeaKluh HOHHOIO OOMEHa, KauyeCTBEHHBIC
peaknuu Ha cysbdaT-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHNE
OKCIIEPUMEHTANBHBIX 3afad 1o TtemaM «Metamie»y u  «Hemeramns») B
COOTBETCTBHH C IIPaBUJIaMH TEXHUKH 0€30IMaCHOCTH MpH 0OpaIeHUH ¢ BEIIECTBAMHU
U J1abopaTOpHBIM O0OpPYJIOBAaHHUEM, IMPEACTABIATh PE3YIbTAThl XUMHUUYECKOTO
AKCIEpUMEHTa B (oOpMe 3alucCh YpPaBHEHUN COOTBETCTBYIOIIMX pEaKIUi U
dbopMyIMpoBaTh BBIBOJABI HA OCHOBE ATHX PE3yJbTAaTOB; CHOPMHPOBAHHOCTH
YMEHUN KPUTHUYECKH aHAJTU3UPOBATH XUMUUYECKYI0 MH(OPMAIIUIO, TOTYyYaeMyIO U3
Pa3HBIX UCTOYHUKOB (CpE/ICTBAa MACCOBOM KOMMYHUKAIUU, IHTEpHET U IPyTHX);
chOpPMHPOBAHHOCTh ~ yMEHUH  CcOONIOJaTh  MpaBuja  IKOJIOTHYECKHU
1[E€JI€CO00Pa3HOr0 TMOBENCHUS B OBITY W TPYAOBOWM JEATEIBHOCTH B LEJAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPYXKAlOIIeW NPUPOJHON Cpejbl, OCO3HABATH
OMaCHOCTh BO3/ICUCTBUS HA KUBBIC OPTraHU3MBbl ONPEEIEHHBIX BEIIECTB, MOHUMAs
cmpicnt mokazarens [IJIK, mosicHAT, Ha mnpuMmepax cHocoObl YMEHBIICHHUS WU
NpEJOTBPAIlCHUsI WX BPEAHOTO BO3JICWCTBUS HA OpPraHu3M YEJOBEKa; s
00y4Yarommxcsi ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbS: YMEHUE TPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUS BEHIECTB U XUMHYECKHUX
SIBJICHUI;, JUIsI CIICTIBIX U CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HMCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3amucu XMMHUYECKHUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3iesioB H TeM (ungposrie)
°n/m
HporpamMMbl B Kontpoabnbie | Tpakruueckue | ©0PasoBaTelbHbIe
cero
padoThI padoThbI pecypebt
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COeTUHEHUI A. 3
M. bytneposa
Hroro 1o pasneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHbIe yTIeBOOOPOAbl — AJKAHBI 2
25 HenpenenbHble yriaeBogOpOIbl: alKEHBI, 5 1
' aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTnyecKkue yriieBoAaopo bl 2
24 [TpupoJHBIE HCTOYHHUKH YTIEBOJIOPOIOB U 3 1
' uX nepepadboTka
Hroro no paszneny 13
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
3.1 Crnuptel. @enon 3




Anpaerunpl. KapOOHOBBIE KUCITOTHI.
3.2 C 7
JIOXKHBIE 3(DUPBI
3.3 VriaeBonsl 3
Hroro no pazaeny 13
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus
4.1 AmuHLl. AMHHOKHUCIIOTHL. benku 3
Utoro no pazneny 3
Paspaen 5. BeicokoMoOJIeKy I pHbIE COCAUHEHUS
5.1 ITnactmaccel. Kayayku. Boigokna 2
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
No i/ HaumeHnoBaHue pa3aesioB U TeM (undposbre)
° n/n
nporpaMmbI KouTpoabhbie | IlpakTuueckue o0pazoBaTe/bHbIE
Beero pecypcsl
padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUH
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Ctpoenue BemniecTBa. MHOroooOpasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MerTaisl 6 1
2.2 Hemertamist 9 1 1
»3 CBsI3b HEOPTAHWYECKUX W OPTAaHHYCCKHUX )
: BEIECTB
Hroro no pazgeny 17

Pa3zgen 3. XumMus v :Ku3HbL




3.1 XUMHUSA ¥ KU3Hb 4
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
ugposbie
Ne T Hara uupp
eMa ypoka
n/u yp Kontpoabnsie | IlpakTuyeckue  usydenust obpasoBarebHbIe
Bcero pecypchl
padoThI padoThI
1 [Ipeamer opraan4eckoi XumMuu, e€ 1
BO3HUMKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHHss OpraHM4EeCKUX
2 coenunennii A. M. byrnepoga, eé 1
OCHOBHBIE IT0JIOKEHHUS
[IpencraBienue o kinaccuPpuKauu
opraHu4eckux Beniects. Homenknarypa
3 (cucremaTuyeckasi) U TpPUBHAJIbHBIE 1
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKHUU ST
MeraH u 3TaH — npocTenIIre L
5 IIPEICTAaBUTENN aJIKAaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
- OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTENM AIKEHOB
8 [Ipaktuyeckas pabora Ne 1. «Ilomyuyenue 1 L

OTWJICHA U U3YUYCHUC CT'0 CBOMCTB»




Ankanuensl. byranuen-1,3 u

9 metunOyranuen-1,3. [lonyuenne
CHHTETHYECKOTO KaydyKa U PE3HHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,

10 TOMOJIOTUYECKHM psAll. AUETUIIEH —
MPOCTEHIINIA TPEICTABUTEND aJTKHHOB

1 Brruncnenus no ypaBHEHUIO XUMHUECKON
peakuuu

19 Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTD
apeHoB

13 'eneTnueckass  CBs3b  YIJIEBOJIOPOJIOB,
MPUHAIIKANINX K Pa3IHYHBIM Kaccam
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB:

15 MIPUPOIHBIN a3 U MOMyTHbIE HEPTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu

16 KontponbHas paboTa mo pazaery
«YTIeBOIOPOIBI»

17 [IpenensHble  OAHOATOMHBIE  CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BogopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb U

[JIMLIEPUH




@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

19 Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anbnerunpl: GopMaibaeTHI U
areTanbIeruy. AUETOH

’1 OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

22 [IpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi M OJIGMHOBASI KUCIIOTHI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MBpbl1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOIoIee IeHCTBHE
CrnoxHble 3(UPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponns, npuMeHeHue,
Ouos0ruYecKas pojb )KUPOB
VYTraeBojsl: COCTaB, KilaccuuKanus.

27 Baxueilime npeacTaBuTeNnu: riIroKo3a,
¢bpyxTO3a, caxaposa

28 Kpaxman u 1emuioso3a Kak mpupoHbIe

MOJINMEPBI




KonTponpHas pabota mo pazaeny

29 «Kucnopojacoaepxaiiyue opraHuuecKme 1
COEIUHEHND)

30 AMUWHBI: METWIAMUH U aHWJINH 1
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX 1
ononornyeckoe 3Hauenue. [lentuasl
benku xak npupoaHsie

32 BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS 1

23 OCHOBHBIE HOHATUS XUMUUA L
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHT

34 OCHOBHEBIE METOILI CHHTE3A 1
BBICOKOMOJICKYJISIPHBIX COCTHHECHUM.
[ImacTmaccel, KaydykH, BOJJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 2
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

Ilepnonnueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPUEHN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI IO
rpynnam u nepuogam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J1. MeHaeneeBa B
Pa3BUTUU HAyKU

CTpOCHI/IC BelllecTBa. XHUMHUYECKas CBA3b, eé
BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOJIOpOI[HaSI CBA3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS




[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10114 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeIMHEHUN. [ eHeTnueckas
CBSA3b HEOPraHWYECKHUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukanus XuMIUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHUYECKHUX PEAKLUIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiy.
XHUMHUYECKOE PAaBHOBECHE

10

[IpakTuueckas padorta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON pPEaKIIUN»

11

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoiHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakuu. [lonsTre 00 anexTponnse
pacIIaBoOB U PaCTBOPOB COJIEH




13

KonTponbnas pabora no pazaeny
«Teopernueckre OCHOBbI XUMUM»

14

Mertaiubl, ux nosioxenue B [lepuoguyeckoii
CHCTEME XUMHUYECKHUX dnemMeHToB /. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3nIecKue CBOWCTBA
METaJIJIOB

15

CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN Psifl
HaIpsHKEHNUN METaJUIOB

16

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, Kajdui, KaJbllui, MarHui,
AIIOMUHUNA) U UX COETUHEHUN

17

XHUMHUYECKUE CBOKMCTBA XpOMa, MEAU U UX
COETMHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKejae3a U UX
COoeTMHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«Mertamnb»"

20

HeMeTaJ'IJ'II)I, HUX ITOJOXKXECHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB




duznyeckue cBOIICTBAa HEMETAIIIOB.

21 Annotponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

2 XHWMHYECKUE CBOMCTBA TAIOTCHOB, CEPhI H UX
COCITMHEHUN

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COETUHEHUN

” XUMUYECKHE CBOWCTBA yIiaepojaa, KpeMHUS U
HUX COEINHEHUN

25 [IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCTMHEHUN

26 O00011IeHYEe ¥ cUCTEMAaTH3alUs 3HAHUI 110
TteMe «Hemeraiuisly. Beraucienus mo
YPaBHCHHUSIM XHUMHYECKUX PEAKIHA 1
TEPMOXHUMHUYECKUE PACUETHI
[IpakTnueckas padora Ne 3. «Pemienue

27 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
"HemeTamas"»

28 KonTponpHas pabota no remam «MeTaib» U
«HemeTtamie

29 Heoprannueckue u opraHu4ecKkue KUCIOTHI.

HeopraHquCKHe U OPraHUYCCKHUEC OCHOBAHUA




AMpoTepHbIE HEOPraHUYECKHE U
opraHudeckue coenuHeHus. ['eneTnueckas

30 CBSI3b HEOPTaHUYECKUX U OPTaHUICCKUX 1
BEIECTB
Poine xuMuu B 00eCIIeUeHHN DKOIOTHIECKOI,

31 JHEPreTHYECKOH U MUIIEBOW 0€30IaCHOCTH, 1
Pa3BUTHUU MEIUITHHBI
[IpencraBienust 06 0OIMIMX HAYYHBIX

32 MIPUHIIAITAX TIPOMBIIUICHHOTO ITOTYYCHHUS 1
Ba)XKHEHUIIINX BEIIECTB

33 UYennoBek B MUPE BEIIECTB U MAaTECPHATIOB 1

34 XUMHS ¥ 370pOBbE YEIIOBEKA 1
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