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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuu», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoi
®denepanny, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPEACIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUs O00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanpHbeie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
coJlep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
Yel0OBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJarommxcsl Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHHs CPEJACTBAMHU YICOHOTO
npeaMera «XUMHUSD», COJEp)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenuu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPHUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpYKaroIIeM MHpPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXa0oro ujeHa oOmectBa. CoBpeMEHHas XHMMHMs Kak Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBeHa Ha pEIICHUE
IJI00ANBHBIX TPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMH LEISAMH W NPUHLMIIAMU CPEAHETO OOIIETro
oOpaszoBanusl conepkanue npeamera «Xumusp» (10-11 kmacesl, 6a30BbIi ypoBEHb
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEUIHOIO BKJIOUEHUS B IKU3Hb COLUYMA, MPOAOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  ripeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHUSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxanust KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B MporpamMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. (CBelneHUd 00 H3y4aeMblIXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOAOPOJOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUWHEHHH. B Kypce OpraHM4eckod XUMHUHU TOJYy4aroT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[Ton HOBBIM yrjaoMm 3peHUsi B IMpeaMmeTre «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YPOBHE OCHOBHOIO 001Iero o0pa3oBaHUA
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3HUIIHM,
rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHH, & TAKXKE O XUMHUYECKHX pEaKUUsiX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEpP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKAA W MPUKIAJTHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYIrMMH HayKaMH, PAacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPaKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIHUBATh MH(OPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOYYaAIOMIMXCA MHPOBO33PEHYECKONW OCHOBBI JIJISI NOHMMAaHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEpPUMEHTa H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (haKTaMU U TEOPETUYECKHUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcsi NPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUSI U TIOCTPOEHUS TpeAMETa MpeaycMaTpuBaroT (HopMHupoBaHHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHMH, UMeEIOIMX 0a30Boe 3HAUCHHE IJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku uH(pOpMaIK, HEOOXOIUMBIX IJIsl MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
o0Opa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHusi, IPU ONpeaeICHUN
COJIEpKaTeJIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KyJbTypbl. C



METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJIIMU HU3YyUYECHUS TMpEaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IIeHNI T MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpHen
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl NPUOOpETEHUs
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPOJIC, B MPAKTUUECKON U MOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JICSITEILHOCTH, CBA3aHHBIX C HAOIIOAECHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsny ¢ atuM, coaepkaTeibHasi XapaKTepUCTUKA 1I€JIEH U 3a7a4 U3YUYCHUS
npeaMera B MporpaMMe 1Mo XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CerojHs B
NpernojlaBaHui  XUMHM B OoJNibllIed  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp’KaHUus OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUW U NMPUMEHEHUS UX B PEaJbHOM JKU3HU
JUISL PEIICHUS TPAKTUYECKHUX 3a7a4.

B cBs3u ¢ 3TUM 0OpW U3YyUYeHHHM TipeAMeTa «XHUMHUS» JTOMUHUPYIOIIEE
3Ha4YCHUE MPUOOPETAIOT TaKUE MIEJIN U 3a]]a4H, KaK:

azganTanys 00ydYaroIIMXCs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MU,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopmupoBaHre y O0OyYaromUXCS  KJIIOYEBBIX HABBIKOB  (KJITHOYEBBIX
KOMIIETEHIIMI), MMEIOINX YHHBEPCAJIbHOE 3HAYEHUE MJIsi pa3IMYHBIX BHUJIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX JIJII TPUOOPETEHHS OIbITa JESITEIBLHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHU, a TakXKe IS OIEHKH C TMO3UIUH



9KOJIOTHYECKON OC30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECCKHX
IIPOIIECCOB HAa OPTaHHU3M YeJIOBEKa M MMPUPOIHYIO CPEIY;

pa3BHUTHE ITO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00YYarOIIMXCsA: CIIOCOOHOCTH CaMOCTOSTEIIBHO IPHOOPETaTh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBUH C KHU3HCHHBIMU IMOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA W aHau3a yYeOHOW |
HAYYHO-TTOMYJIAPHON HH(POPMAITMH XUMHUIECKOT'O COJICPIKAHNS;

dbopMUpOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS aCCOIMATHBHOIO U JIOTHYECKOI'O
MBIIIICHHS, HAOJII0JaTSIIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBhIE OCOOCHHO
HCOOXOIUMBI, B YACTHOCTH, INPH IUIAHHPOBAHHHM W TMPOBCACHUN XHMHYCCKOTO
9KCIICPUMECHTA,;

BOCIIUTaHHE Yy OOyYalommxcs YOSKIEHHOCTH B  T'YMaHHUCTHYCCKOU
HAIIPaBJICHHOCTH XHMMHH, ©€ BaXXHOW pPOJM B PEIICHHH TJIOOAIBHBIX IPOOJIEM
PaIlMOHAIBHOTO IPUPOJIOIOJIB30BAHMS, TOIOJHECHUS SHEPICTHUCCKUX PECYPCOB H
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TakK)Ke NPUOOPETCHHS OIbITa
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHWHM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaIHMSIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSMH.

B yuyeOHOM ImmaHe cpemHero oOImero oOpa3oBaHHUS MpPEeaMET «XUMUSD)
0a30BOTr0 YPOBHS BXOIWT B COCTaB MPEIMETHON 00JacTH «ECTeCTBEHHO-HAYUYHBIC
IPEIMETBD.

OO11ee YncI0 9acoB, OTBEAEHHBIX IS M3YUYCHUS XUMUHU, Ha 0@30BOM YPOBHE
cpeaHero obmiero odpazoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1

yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).
COJAEPKAHUE OBYUEHMUA

10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKOl XUMUH

[IpenmeT opraHM4YecKo XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
IOJy4YE€HUH HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHUYECKUX
coenunenuii A. M. byTtieposa, e€ ocHOBHbBIE MTOI0keHUs. CTPYKTypHBIE (hOPMYJIBI
OpPraHMYEeCKUX BemIeCcTB. [ omosiorusi, wu3oMepus. XHUMHUYECKas CBSI3b B
OPraHNYEeCKUX COCAUHEHUAX — OJJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBienne o kiaccupuKalud opraHuueckux BeriecTB. HoMeHknaTypa
OpPraHUYECKUX COEAUHEHUW (CHUCTEMaThyecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HX MPEBPAIICHUI:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICIIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO IIPEBPAILICHUIO0 OPTaHUYECKHUX BEIICCTB
IIpYU HarpeBaHuu (IJ1aBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHA psia. MeraH U 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHU psii. DTUIEH U MPOINUJIEH —
IpOCTEHIIME NPEACTaBUTENN AaTKEHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJIMMEPU3ALIIH ), IOTYyUYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKHEWIINe
XUMUYECKUE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— MpPOCTEHIINNA MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMK T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), TOJyYEHHE U IPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKUE U XUMHYECKUE CBOWCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NMpUMEHeHue. 1oayon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb
apeHoOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
pPa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHM YIIEBOAOPOAOB. I[IpupoaHpiii ra3 M mOIyTHBIE
He(dTauble Ta3bl. Hedth u e€ mpoucxoxnenune. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KATAIMTUYECKU), mTupoau3. IIpomykTsl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yToJib U IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHHA:
O3HAKOMJIEHME C O0Opa3lamMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB M
raJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyYeHUE STHIICHA
Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnsle 3anaun.




Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

Kuciopoacoaep:kamue opranndecKkue coeMHeHUs

[IpenenpHble OOHOATOMHBIE CHHUPTHI. METaHON M OSTAaHOJ: CTPOCHHE,
bu3MYecKue W XUMHYECKHE CBOWCTBA (peaklUW C AaKTUBHBIMH METaJJIaMH,
raJlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBUE METaHOJIa U ATAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHMPTHL. OJTWICHIJUKOJIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO UICIOYHBIMU
MeTaJlJIaMH, Ka4eCTBEHHAsl pPeakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuE Ha
opraHu3M 4enoBeka. [[pumeHeHre riaumepruHa u STUICHTJIUKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anpaerunpl U kemouvl. DOpMaNBIAETH, ALETAIBJIEIHA: CTPOEHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE TpejieNibHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasl KHCIJIOTBI: CTpOCHHE, (PU3NYECKHEe U XMMHUUYECKHE CBOMCTBa (CBOMCTBA,
oOmue AJid Kiacca KUCIOT, peakuus 3TepruuKalim), ModyyeHue U NpUMEHEHUE.
CreapuHOBasi U OJEHMHOBAsl KHUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

Cnoxxnple 3¢puUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [wuponus
cioxHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYraeBoawsl: coctaB, kjaccuukanus — yrieBoAoB  (MOHO-, JU- U
nonucaxapupl). I'0ko3a — MpocTeHIuii MOHOCaXapHI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcuoM menu(ll), okuciaeHne amMmmuauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OPOXKEHHE TJIIOKO3bI), HAXOXKACHUE B MPHUPOJIEC, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITFOKO3BI.

Kpaxman u nemnono3a kak OpupoAHbie nmoauMepbl. CTpoeHUe Kpaxmania U
uetonao3bl.  duznueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
MIPOBE/ICHNE, HAOJIOJICHHE W OIMHMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA



cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneiicTBHEe Kpaxmana C HOJIOM),
MIPOBEICHNE MMPAKTHUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYyKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozepIKanue OpraHuIecKue COCTMHCHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuyeckue coeAuHeHus. duznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IiuiuHa). buonoruueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumapl.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC coeauHEeHMs. [lepBuuHasi,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OenKkoB. XWMHYECKHE CBOWCTBA OCIIKOB:
TUIPOJIN3, ICHATYpAIlKsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3Yy4YCHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJFOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEINEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJAPHBIX COCIMHCHHHA —
MOJIMMEPHU3AITHS U TIOJTUKOHICHCAITH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEeHMs] BEHIECTB M UX IPEBPAILCHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TOHSITHH, SBJSIOMIUXCS CHUCTEMHBIMHU JUISI OTICIHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHWE, HAYYHBIA (DaKT, THUIIOTE3a,
3aKOH, TEOPHS, aHAJIW3, CHHTE3, KiacCu(UKaIus, epruoInIHOCTh, HAOI0IeHNE,
U3MEpPEHUe, HIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (DU3NICCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTHBHBIC BeliecTBa (O€IKH, YIJIEBOIBI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuHEpaABI, TOPHBIE TOPOIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
peCypCHl.

TexHONmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAUHMOHAIBHOIO IHUTAHUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JIEKTPOHOB 0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpaIKs aTOMOB.

Ileprognyeckuil 3akoH U Ilepuoandeckas cucreMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoamdeckon CUCTEMBI
xuMuueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX U CIIOKHBIX BEIIECTB IO TPYINaM M TMEpUOaM.
3Ha4YeHUE NMIEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KOBaJIeHTHasi HEMOJIsIpHAas M MOJSpHas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHONW XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO — CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINTMYECKON PEIIETKH.

[IonsTne o nucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakuud. Kimaccupukanmss XUMHUECKMX — peakluil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHMS U MIPEBPAILCHUS YDHEPTUN IIPU XUMUUECKUX PEAKLIHSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTnMble
peakiuu. XuMHUYECKOe paBHOBecue. @DakKTOpbl, BIMAIOMIKAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlarense.



DnekTponuTnyeckas quccouuanusi. CuibHbIe U cla0ble eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasi, HEUTpaIbHas, ETOYHAsl.

OKUCIUTETHLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «llepuonnueckas cucremMa XxuMmuueckux snementoB /. U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENIECICHUE CPEALl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHUBEPCAIBHOIO HWHIUKATOPA, PEAKIUH HOHHOTO OOMEHA),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbiX (PaKTOpPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM IIOHSATHUS «MACCOBas
JIOJIs1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemerammer.  Ilonoxxkenne HemeraimioB B llepuomnueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephbl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (TaJior€HOB, CEpPbl, a30Ta,
dbochopa, yrimepoga U KpeMHHMS) W HMX  COCAMHEHHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramnel. [lonoxenne meramnoB B [lepuonnueckon cucrteMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XUMUYECKHE CBOWCTBA BaKHEHIUX METAUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
M3YUYCHHE KOJUICKIIMU «MeTaibl U CIUIaBbD», 00pPa3llOB HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJIEHWEe M OIHCAaHHWE JIEMOHCTPAIlUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACcTBOpaMU
KHUCJIOT Y LIEJI0YEe, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.



Pacuéter maccel BemecTBa wim 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUS U )KM3Hb

Ponp xumum B 0oOecrieueHUH 3KOJOTHYECKOW, YHEPTeTUYECKON W THIIEBOMN
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB M XMMUYECKUX PEAKILIHH.

[IpencraBiennss 00 OOIMMX HAYYHBIX MPUHIIUIIAX  ITPOMBIIIJIEHHOTO
MOJYy4YEHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJid 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHbBIC
yaoOpeHus.

Xumuss ¥ 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUS IpenapaToB OBITOBON XUMUU
B OBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3HU.

Peanmuzarniust  MeXOpeAMETHBIX  CBA3€d TMpU  HM3YYCHUH  OOImeH W
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMHM JIJISI OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAay4YHBIM (PakT, TMIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIacCHU(pUKAIUsi, IEePpUOTUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusuka: MaTepus, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJICKYJ1a, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEJO,
00bEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PM3MYECKUE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- u
MHUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC TTOPOJIBI, MOJIE3HBIC UCKOIIAaeMbIe, TOTUIMBO,
pPECYPCHL.

TexHoOrus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPTHsl, TTPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUAJIOB, CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJICTBO, IHIIEBAs
MPOMBINIJICHHOCTh,  (hapMarieBTUYECKass  IPOMBIILICHHOCTh,  ITPOM3BOJICTBO
KOCMETHUYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro 0OIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMHCS POCCUHCKONW Tpa¥KIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAHULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro oOIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITa [MO3HABATEJIBHOM M MPAKTUUYECKON JesATEeTbHOCTU
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COILMAIBHBIX HOpPMax M TpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HaAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e WHPOpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEW 3I0pOBOTO M Oe3omacHoro olpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIYAJIbHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YyUCHUIO MPpodeccruii pa3TudHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied MNpopeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MJIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUM, NPUHOCIIIMX BPEH  OKPYNKaAOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHUpPE Kak O €IMHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUATILHON KYJIbTYpbI, PEIICHUHU TT00aTbHBIX TPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKIIOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON JICSATEIIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJOB TMO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHUS M KPUTEPUH [UIS KJIacCHU(PHUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BELIECTB M XUMHUYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] NPaKTUYECKUX 3aJlayd, NPUMEHEHUIO pa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAllMell Pe3yJbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss €€ Lenu W 3aJayd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaIu3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyisa (pa3BEpHyTas U COKpallEHHAsA), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOEHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOIOTHUYECKUE CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU U
0€30MMacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISAITh XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOUINE MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W ypaBHEHUN XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAIJIC)KHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEeIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yIJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKALIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHIECTB (ITWICH, MPOMMWICH, AalleTHIICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu], aleTaabIerul, MypaBbrUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3M B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU MPU U3YUECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0eHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH M BBINOJIHATH XUMHUYECKUM
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIAMU TEXHUKA OE30MAaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIMU3UPOBATh XUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1eJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIICHUS ¥ TPEJAOTBPAIICHHS WX BPEIHOTO BO3ICHCTBHS HAa OpPraHH3M
YeJI0BeKa;

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

Ui CHETbIX H cHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mist 3anmucn XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHM B T[IO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelieHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTNYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
ANEKTPOJUTHYECKON auccormanuu, nepuoandeckuii 3akon [{. M. Menneneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YpPaBHEHHM XMMHUYECKHUX  pEaKIuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEENISITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJISIpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUMN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULUUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS DJIEMEHTOB, OOpaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHHH COCTaBIISATh YPAaBHEHMsI PEaKIUil pa3irMuHbIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPTraHWYECKHUX BELIECTB, pPAaclO3HABATh
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE TMPOIECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHIMKATOpa, BIUSHUE Pa3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peaklvu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIlEHUH C BEHIECTBAMHU U JIA0OPAaTOPHBIM 000PYOBAaHUEM,
OPEJCTaBIsATh pPE3yJbTaTbl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpPaHEHHUsSI CBOETO 3J0POBbsl M OKPY’KAIOLIEH MPUPOTHONW Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST OOYYaIONIMXCS ¢ OIPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ayis 3amucu XUMHAYECKUX

dbopmy.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBaHue

Ne (undgpossbie)
pa3/ieioB M TeM Kontpoabubie IIpakTuueckue

n/n Bcero o0pa3oBaTtejibHbIE
NporpaMMsbI padoThbI padoThI

pecypcsl

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUM

11

IIpeamer
OpraHn4eCcKOn
xumun. Teopus
CTPOCHUSA 3
OpPraHUYECKHUX
COeIMHEHMH A.
M. bytneposa

Uroro mo pazneny 3

Pazpnen 2. Yraesomnopoast

2.1

2.2

2.3

2.4

[Ipenenbubie
YTJIEBOJIOPOIBI — 2
aJIKaHbl
Henpenensubie
YIJIEBOIOPOIbIL:
AJIKCHEI, 6 1
aJIKa/IueHbl,
AJIKMHBI

Apomarndeckue
YTI€BOJOPObI

[Ipuponnsie 3 1



WUCTOYHHUKH
YIIIEBOJOPOIOB U
UX TepepadoTKa

Hroro no pazneny

13

Pa3znea 3. Kucaopoacoaepxamue opranuyecKkue coe{uHeHus

3.1 Cruptel. Denon 3
AJLIeruael.
3.9 KapGoHogsie 7 1
KHCJOTHI.
CrnoxHbie 3¢upsl
3.3 VriaeBonasl 3 1
Wroro mo paszneny 13
Pa3znen 4. A3oTconeprkaniue opranHnyecKkue coeIuHeHus
AMUHELIL
41 AMUHOKHCIIOTEL. 3
benkn
Uroro no pazneny 3
Pa3pnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
IImactmacchl.
5.1 Kayuyku. 2
Bonoxna
Hroro no pazneny 2
OBIIEE
KOJIMYECTBO HACOB 34 2 2
110 ITPOT'PAMME
11 KJIACC
KosnyecTBOo 4yacoB DJIeKTPOHHbIE
HaumeHoBanue
Ne (un¢posbie)
pa3aenoB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
NporpaMMsbI padoThI padoTbI
pecypcbl

Paznen 1. Teopernueckne 0CHOBbI XUMUM

Crpoenue
aTOMOB.
11 [Tepuonnueckuii
' 3aKOH U
[Tepnonnueckas

cucremMa




XUMUYECKHUX
anemenToB /l. M.
Meunneneena

Crpoenue
BEIIIECTBA.
1.2

MHoroo6pasue

BEILIECTB

XUMHUYECKHUE
1.3 6
peakuuu

Hroro no pazaeny 13

Pa3nen 2. Heoprannueckasi xumusi

2.1 Merauist 6

2.2 Hemeraiuisl 9
CBs3b
HEOPraHUYECKUX

23 P 2
Y OPTaHHYECKUX
BEILIECTB

Utoro no pazneny 17

Paszgea 3. Xumus 4 ;KU3HbL

3.1 XuMHUSA U KU3HD 4
Hroro no pazaeny 4
OBIIEE

KOJIMYECTBO YACOB 34
I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/  Tema ypoka
n

KoaunuyecTBO 4acosB

Bce KoHTpoJibH
ro ble padoThI

IIpakTHyec
KHe padoThl

JlaTa
HU3yYeH
usi

DJIeKTPOHHbIE
uudgposbie
o0pa3oBareb
HbI€ pecypchbl

[Ipeamer
OpraHUu4eCcKOu
XHUMUH, €
BO3HUKHOBEHHE,
pa3BUTHE U
3HaUYEHUE

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuit A. M.
bytneposa, e€
OCHOBHBIE
II0JIO>KEHHUS

[IpencraBnenue o
Kiaccu(ukanum
OpPraHUYECKUX
BEIIECTB.
Homenkiatypa
(cucremaruyeckas)
U TPUBHUAJIbHBIE
Ha3BaHUS
OpPraHUYECKUX
BELICCTB

AnKaHBI: cOCTaB U
CTpOEHHUE,
TOMOJIOTHYECKHI
pAan

MeTtaH u 3TaH —
[IPOCTEUILINE
MpEeICTaBUTENN
aJIKaHOB

AJKEHEI: cOCTaB U
CTPOCHHUE,
CBOMCTBa

OTHIIEH U
MPONUJIEH —




MPOCTEUIIINE
MpeICTaBUTENHN
AJIKCHOB

10

[IpakTnueckas
pabora Ne 1.
«ITonyuenue
STHIJIEHA U
U3Yy4YEeHHE ero
CBOMCTB»

AnxangueHsl.
byraauen-1,3 u
MeTUIOyTaIueH-
1,3. [Tonyyenue
CHHTETHYECKOTO
Kay4dyKa U Pe3UHBI

AJIKMHBIL: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHM
psn. AuetuieH —
MPOCTEUILIHI
MIPEJICTaBUTETh
AJKHMHOB

11

12

13

14

Brruucnenus mo
YPaBHEHUIO
XUMHYECKON
peakuuu

ApeHbl: 6eH301 U
TOJIYOII.
TokCHYHOCTH
apeHOB

I'enetnueckas
CBA3b
YTIIEBOLOPOOB,
MIPUHAJUIEKAINX K
pa3INYHbBIM
KJIaccam
IIpupoaHsie
WCTOYHUKH
YIJIEBOJIOPOJOB:
MIPUPOJIHBIN ra3 u
IOy THBIE




He(TsIHBIC a3k,
HEPTh U IPOTYKTHI
e€ mepepaboTKu

15

16

17

18

IIpuponHbie
MCTOYHUKH
YIJIEBOI0POIOB:
MIPUPOHBIN ra3 u
MOMYTHBIE
He(TsIHBIC Ta3bl,
HEPTH U TPOIYKTHI
e€ nepepaboTKu

KonTponbhas
pabota mo pazaeny
«YT1eBoaopoab»

[Ipenenbuble
OJTHOATOMHBIE
CIHUPTBI: METAHOJ U
3TAHOIL.
BopopoaHnas cBs3b

MHoroaroMHBIE
CITUPTHI:
STHJICHTJIMKOJIb U
TJIULEPUH

19

20

@DEeHOJI: CTPOEHHUE
MOJIEKYJIbI,
¢buznyeckue u
XMMHYECKHE
CBOICTBA,
IIPUMEHEHNE

Anbaerupl:
dbopManbaerua u
areTanbJIeTU/I.
AnieToH

21

22

OIHOOCHOBHBIE
IpesieabHbIE
KapOOHOBbIE
KHMCJIOTBI:
MypaBbHHAS U
YKCyCHasl
IIpaxTrueckas
pabota Ne 2.
«CBoiicTBa




pacTBopa YKCyCHOM
KHCIIOTBI»

23

24

25

26

CreapuHoBas u
OJICMHOBAs
KHCIIOTHI, KaK
MIPEJCTaBUTEIN
BBICIITNX
KapOOHOBBIX
KHUCIIOT

Mpbina kak conu
BBICIITNX
KapOOHOBBIX
KHCJIOT, UX
Mo¥oIIIee JIeHCTBHE

Crnoxuble 3¢upbl
KaK IPOU3BOIHbIC
KapOOHOBBIX
kuciot. ['maponus
CJIOKHBIX 3(UpoB
Kupsr: runponus,
MPUMCHCHHE,
Ouooruyeckas
POIIb KUPOB

27

28

29

30

VYTaeBosl: COCTaB,
KJIacCU(PUKAIIHS.
Baxuerimne
MPEACTABUTEINH:
[JII0KO034,
bpykTo3a,
caxaposa

Kpaxman n
LIEJUTI0JI03a KaK
MIPUPOJIHBIE
MOJIUMEPBI
KoHnTponbHas
pabota mo pazaeny
«Kucnopoaconepx
amue
OpraHUYECKUE
COCTUHCHHU S

AMUHEL:
METWJIAMHH U




AHWJINH

AMHHOKHCIIOTBI
Kak aM(pOTepHbIe
OpraHHYECKUe
31 COCAUHEHHMS, UX
OMOJIOrMYECKOE
3HAYEHUE.
IlenTuael

benku xak

OPUPOJIHBIE

32 pup
BBICOKOMOJICKYJISIP

HBIC COCOAMHCHUA

OCHOBHEIE TIOHATHSA
XAMUAU
33

BBICOKOMOJIEKYJISIP
HBIX COCTUHEHU

OCHOBHBIE METO/IBI

CHHTE3a

34 BBICOKOMOJIEKYJISIP
HBIX COCIMHEHUH.
IImacTmaccsl,

Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

11 KITACC

34 2

Ne
n/  Tema ypoka
n

XUMUYECKUI
3JIEMEHT. ATOM.
1 OneKTpoHHas
KOH(Urypamus
aTOMOB
Ilepuonnueckuii
3aKOH U

2 [Tepuoanueckast
cucrtema
XUMHUYECKHIX

KoJsnuyecTBo yacoB

KonTtpoJs
HbIC
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

Jara
HU3yYeH
usl

DJIEeKTPOHHBI
e uupposbIe

o0pa3oBareib
HbIe pecypchl




snemenTtoB 1. U.
MenneneeBa, nx
CBSI3b C
COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHYECKUX
AJIEMEHTOB U UX
COEMHEHUH 110
rpyInam u
nepuoiaM. 3Ha4CHHE
MEepUOUYECKOTO
3aKOHA Y CUCTEMBbI
XUMHYECKUX
snemenToB ..
MenneneeBa B
pPa3BUTUHU HAYKHU

CTpoeHue BellecTBa.
Xumudeckas CBsI3b,
€€ BHbI; MEXaHU3MBI
o0pazoBaHus
KOBAJICHTHOM CBSI3H.
Bopopoanas cBsizb

BanenTHOCTS.
DIIEKTPOOTPULIATEIH
HocTh. CTenenn
OKHCJICHHS.
Bemecra
MOJIEKYJIIPHOTO 1
HEMOJICKYJISIPHOTO
CTPOEHUS

ITonsarue o
JIACTIEPCHBIX
CHCTEMAX.
HWctunnnie n
KOJIJIOUJTHEIC
pactBOpbl. MaccoBas
JIOJIsI BEIIeCTBA B
pacTBope

Knaccudpukanus u




10

HOMEHKJIaTypa
HEOPraHUYECKHUX
COCTUHEHUN.
I'eHeTHyeckas CBSI3b
HEOPTraHUYECKHUX
BEILECTB, Pa3IUYHBIX
KJIaCcCOB

Knaccudukanmst
XUMHYECKHUX
peakuuii B
HEOPraHUYECKOU 1
OPraHUYeCKOu
XUMHUU. 3aKOH
COXpaHEHHUs MaCChl
BEILECTB; 3aKOH
COXpaHEHUs U
MIpEeBpalLCHUS
SHEPIUH NpU
XUMHYECKHUX
peaKumsax

CKopocCThb peaxiuu.
OO6parumsie
peaKkuuu.
XUMHYECKOE
paBHOBECHE

IIpaxTrueckas
pabota Ne 1.
«BnusiHne
Pa3IUYHbIX
¢dakTopoB Ha
CKOPOCTh
XUMHYECKON
peaxKumn»

11

DIEeKTPOTUTHIECKAS
JTUCCOIIHAITHS.
[TonsiTHEe O
BOJIOPOJTHOM
nokazareie (pH)
pactBopa. Peakiuu
MOHHOTO OOMeEHa.
I'mpponus
OpPTaHWYECKHUX U




HEOPTaHNYCCKUX
BE€IICCTB

12

OxucnauTenpHo-
BOCCTAaHOBUTEJIbHBIE
peakuuu. [lonstue
00 aJIeKTpon3e
pacIuiaBoB 1
pacTBOpPOB cojie

13

KontponsHas pabora
0 pazjeny
«Teopetnyeckue
OCHOBBI XUMUU

14

Mertamisl, ux
IOJIOKCHHE B
Ileproanueckon
CHCTEME
XUMUYECKHX
snemenToB /1. U. 1
MenneneeBa n
0COOCHHOCTH
CTPOCHHUSI AaTOMOB.
OO6mue puznueckue
CBOMCTBA METAJIIOB

15

16

CnuiaBbl METAJIIOB.
DIEKTPOXUMUYECKU
U psii HANPSKEHUH
METAJIJIOB
XuUMHUYECKHE
CBOMCTBA
BaKHEUIITHUX
METaJIJIOB (HAaTpUH, 1
KaJIuH, KaJIbITUH,

MarHui, aTroMUHUI)

1 UX COCUHEHUN

17

XuMuueckue
CBOMCTBA XpoMa,
MEJIH U UX
COETMHEHNH

18

XuMHuyeckue
CBOICTRBA IIMHKA,
JKene3a v ux
COETMHEHNH




19

20

[IpakTnueckas
paborta Ne 2.
"Pewienue
9KCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«Metapi»"

Hemeramier, ux

MOJIO)KEHHE B
ITepuoanueckoit

CHCTEME

XUMHYECKHX 1
anemenTtoB [l. U.
Menpaeneena u
0COOEHHOCTH

CTPOCHHSI aTOMOB

21

22

23

duznueckue
CBOMCTBaA
HEMETAJLJIOB.
Aunnotponust
HEeMeTaJuIoB (Ha
puUMepe KUCIopo/a,
cepsl, hochopa u
yriiepojia)
XHUMHYECKHe
CBOICTBA T'aJIOr¢HOB,
Cephbl U UX
CO€IUHEHUI

XuMu4deckue
CBOICTBA a30Ta,
docdopa u ux
COE€IUHEHHUI

24

XuMuyeckre
CBOMCTBA yIiIepoa,
KPEMHUS U UX
COE€IUHEHMI

25

IIpumeHeHne
BaKHEHIIINX
HEMETAJIJIOB U X
COE€IUHEHMI

26

0O0001eHne n
CHUCTEMAaTU3aIUI 1
3HAaHUH 110 TEME




27

«HemeTamien.
Brrancnenus no
YpaBHEHUSIM
XHUMHYCSCKHUX
peaKuuii u
TEPMOXUMHUYECKHUE
pacuérsl

[IpakTnueckas
paborta Ne 3.
«Pemenne
AKCTIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
"Hemeranmisi"»

28

29

KoHTtposbHas padota
110 TeMaM
«MeTame» 1
«HemeTamn

Heoprannueckue u
OpraHHyYecKue
KHCJIOTBI.
Heoprannueckue u
OpraHUYEeCKHe
OCHOBaHUS

30

AmodorepHble
HEOPTraHWYECKUE U
OpTraHUYECKHE
COCJIMHCHMUSI.
I'eneTnueckas cBsI3b
HEOPraHUYECKHUX U
OpraHUYECKUX
BEIIECTB

31

32

Poins xumun B
obecrneueHN
9KOJIOTHYECKOM,
DHEPreETUYECKON U
MUIIEBOM
0e30IMacHOCTH,
Pa3BUTHU MEIUITUHBI

[pexncraBnenus 06
OOIINX HAyYHBIX
HPUHIAITAX
POMBIIIUICHHOTO




MOy YCHUS
BaXKHEUIIINX
BEILLIECTB

YenoBek B MUpE
33 BEIIIECTB U 1
MaTepuasoB

34 XuMUs U 310pOBbE
4eJI0BEKa

OBIIEE KOJIMYECTBO
YACOB I1O0 34 2 3
I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET







