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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE CcpeAaHero oOmero oo6pa3oBaHus
pa3zpaborana Ha ocHoBe DenepanmbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTENbHOM MPOrpaMMbl CpeaHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DegepaibHOM  rOCYJIAPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepalvy, peanu3yOMUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMBbl, U
OCHOBHBIX TnONIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oeneparuun Ha nepuoa 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOuieit crpaTteruy 00y4deHus, BOCOUTAHUS U Pa3BUTHUS O0YYarOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» mis 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABUIIN
koHnentyanpHbie TosiokeHust GPI'OC COO o B3auM00OYCIOBICHHOCTH IIEJICH,
COJIep)KaHMsl, PE3yJbTaTOB OOy4YeHHS U TpeOOBaHMI K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, NoJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHOM  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HUX
obOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM 3TallOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHuA. IJTHU I1IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YeJIOBeKa, a TaKXe JKOJOrMYeCKH OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBIO M TIpUpPOJHON cpene. Peamusyercs xumuueckoe o00pa3oBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHUs CPEJCTBAMHU YYEOHOTO
npeaMera «XUMHSD», COJIEp)KaHUE M TMOCTPOCHHE KOTOPOrO OIpPEAENIEHbl B
nporpaMmMe MO XUMHH C Y4€TOM CHeUU(PUKH HAyKH XUMHH, €€ 3Ha4eHHs B
MO3HAHWU TIPUPOJBI M B MATEPUAIBHOW KMU3HH OOIIECTBA, a TakkKe C y4ETOM
Oo0mMX 1enedl M MNPUHILMUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CUCTEMBI CpeHero oo1iero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYI0 POJb B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MATEpUAIbHON KYJBTYPBI.
Ona BHOCHUT CBOH BKJaJ B (JOPMUPOBAHUE PALMOHAILHOTO HAyYHOTO MBIIICHUS,
B CO3/IaHHE€ IEJOCTHOTO MPEJCTaBIEHUS 00 OKpY>KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEIO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MIPUMEHCHHS.

TecHO B3aMMOJEUCTBYSl C APYTMMU €CTECTBEHHBIMU HAyKaMU, XMUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIECIIHOTO
TpyJa W JKM3HU KaxJaoro wieHa oOmectBa. CoBpeMeHHass XUMHUsI KaK Hayka
CO3MJIATENbHAS,, KAK HayKa BBICOKMX TEXHOJIOTMM HAanpaBlieHA Ha PEIICHUE
r100anbHbIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3JOPOBbSI.

B coorBercTBUM C OOMIMMU TMENIMH W TPUHIUIAMU CPETHETO OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYCHUs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
OoOydJarommxcs, HEOOXOMUMYI0O WM IS  BBIPAOOTKH  MHUPOBO33PEHUYCCKUX
OpPUEHTUPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, HPOJOJLKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBislolUMH ~ TIpeAMeTa  «XUMHS»  SBISIOTCA 0a30BbI€  KYpChl —
«Oprannueckas xumusi» U «OOm@ass U HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUM MO0 HEOPraHWYECKON XMMHUU (C BKIIOUEHHUEM 3HAHUM U3 00Ilel XUMUU) U
OpraHn4eckor xuMuu. @OpMUpPOBAHUE JAHHOM CHUCTEMBl 3HAHUU NPU WU3YyUYEHUHU
npeaMera oOecreyuBaeT BO3MOXXHOCTb PACCMOTPEHHUSI BCEro MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Yy4YeHHI0 Yy4eOHOTO Marepuana u 00yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW Ha  ONpPEACIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKONW XHWMHHU BEIIECTBa
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKMX U DIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuHu BemecTB. CBeleHUs 00 H3y4aeMmblXx B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHUH — OT YIJIIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAWMHEHUM. B Kypce oOpraHM4eckol XUMHUU TOJYy4aloT pPa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepBOHAUYATbHbBIE
MPEICTABICHUS O XMMHUYECKOMN CBSI3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIHH.

[lonq HOBBIM YyIJIOM 3peHUs B TNpeaMeTe «XUMHS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl HW3YyYEHHBII Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKU Matepuad W (PaKTOJIOTHUYECKHUE CBEJEHUS O BEIIeCTBaX U
XUMHUYeckol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMUSD» O00ydarouuMcsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTMYECKHUX IMO3ULIUMN,
ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUH STOro 3akoHa — OT
0000111at011IeH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMM O Ba)XKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEaKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xmaccos
AJIIEMEHTAMHU COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aMMOCBA3M XHMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJib B IIO3HABATEJIBHOM W INPAKTUYECKOU
JESATEIbHOCTH 4YEJIOBEKAa, CIOCOOCTBYIOT BOCHMTAHMIO YBAXKEHMSI K IIPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUH XMUMHUH, TOMOTAIOT
BBIMYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OPUMEHATh €€ JUIsl MONOJHEHWs 3HAHWM, pEeLlIeHUs WHTEUIEKTyalbHbIX U
HKCIIEPUMEHTAJIBHBIX MCCIEI0BATENbCKUX 3a/1a4. B 1enom copepkanue yueOHOTO
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHSL ~ M3YyYEHHMS] OPUEHTHUPOBAHO  Ha
dopMupoBaHrue y 00yYaromIMUXCsi MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS
¢unocodckux uieH, TakKuX Kak: MaT€pUaJbHOE €IMHCTBO HEOPIaHUYECKOro U
OpPraHUYEeCKOro Mupa, OOYCIIOBICHHOCTb CBOMCTB BELIECTB HMX COCTaBOM U
CTPOEHHMEM, II03HABAEMOCTh IPUPOJHBIX SIBICHUW NYTEM OHKCIEPUMEHTa WU
pelIeHHs] MPOTUBOPEYMI MEXIy HOBBIMM (aKTaMu U  TEOPETUUYECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XUMUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
Takke MpolsemM cOepeKeHUsl FHEPTeTUYECKUX PECYPCOB, ChIPbs, CO3JaHHsI HOBBIX
TEXHOJIOTMH U MaTepUaoB.

B nmnnane pemieHus 3agad  BOCIHUTAHMS, PA3BUTHUS M COLMAIM3ALUU
OoOy4Yarommxcs NPHUHATHIE MPOrPaMMOM IO XUMHU MOJAXOJbl K OINPEAEIICHUIO
COJCpKaHUS U TIOCTPOEHHUS MpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOIMX 0a30Bo€ 3HAUCHHE A
pa3IMYHBIX BHUJOB JIESATEIBHOCTU: pEUIeHUs MpoOsieM, T[OWCKa, aHaiu3a Hu
00paboTku MHpOpMALHU, HEOOXOIUMBIX JJIs1 PUOOPETEHUS OIbITa TPAKTUYECKOMN
U HCCIEN0BATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenosaBaHMs XHMHUM Kak Ha YPOBHE OCHOBHOI'O OOILEro
00pa30BaHUs, TaK U Ha YPOBHE CPEIHETO O0IIEero oOpa3oBaHMsl, IPU ONPEEIICHUN
COJIEpKAaTeJIbHOM XapaKTEPUCTUKHU LeJed HU3y4YeHHUs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENECHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JESATEIbHOCTH YEJIOBEKA U KaK OJAHOI0 M3 KOMIIOHEHTOB MHUPOBOMl KyJbTyphl. C



METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LI H3y4YeHUs
peaMeTa SBJISIETCS BIIOJHE ONPaB/IaHHbBIM.

CornacHO AaHHOW TOYKE 3pEHUs TJIABHBIMHU LENSMH H3Y4YEHHs IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABISFOTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JIeKAT KIIIOUEBBIC MOHATHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHWE W TMOHHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMUUYECKUX SIBJICHU,
UMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUU U CITIOCOOOB JACATEIHHOCTH, CBA3aHHBIX C HAOIIOJICHHEM H
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TMPaBHII
0€30macHOro 00paIieHus ¢ BEIECTBAMH.

Hapsay ¢ atum, conmepikaTelibHasi XapaKTepUCTUKA LIeJed U 3a]1ad U3yYeHUS
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoBanus. CeroaHs B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANouYTeHUE
MPAKTUYECKONM KOMIIOHEHTE COJAep>KaHusg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHOW OpraHu3aluy, BIaJCIOIIEr0 He
HaOOpOM 3HaHUH, a (YHKIMOHATBHOW TPaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHSIMU aKTHMBHOTO TOJIyYEHUs 3HAHUW U NMPUMEHEHUS UX B PEAJbHOM >KU3HU
JUISL PEILICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mOpW U3YyYeHHHM TIpeAMeTa «XHUMHUS» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJ]a4H, Kak:

afganTanys oO0y4YaroUIMXCsl K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MU,
dbopMHpOBaHUE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pELIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalLUSX, CBA3aHHBIX C BEIIECTBAMHU U HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHUBEPCAIbHOE 3HAYEHUE JMJISI Pa3IMYHBIX BHJIOB
NEeSATEIBbHOCTH: PElIeHHs MpoOJeM, MorcKa, aHaianu3a U 00paboTKu MHGOpPMALIHH,
HEOOXOAMMBIX JUIsl MPUOOPETEHUS! OMbITa AESATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OLEHKH C MO3UIUH



DKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U MIPUPOIHYIO CPEILY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00YUarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KM3HCHHBIMHU MMOTPEOHOCTSMH, UCIIOIH30BaTh
COBPEMEHHBIC MH(POPMAIIMOHHBIEC TEXHOJOTHUU JIJIsl MIOMCKA W aHaau3a yuyeOHOW u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUH XUMUIECKOTO COJICP KaAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, NMpH IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcst YOSKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
paIoHaIBHOTO MPUPOAOIOIE30BaHNUS, TTOTIOTHEHHUS YHEPTETHIECKIX PECYPCOB H
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OepexHOTO
OTHONICHUSI K TPHUPOJAEC W CBOEMY 370POBBIO, a TaKKe MPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSI TIOJMYYCHHBIX 3HAHWM IS TPUHITHS TPAMOTHBIX PEIICHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUYECKHMH SIBIICHUSMHU.

B ydyeObHoM maHe cpemHero oOmiero oOpa3oBaHUA MpeaMET «XUMUS
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEeIMETHON 001acTh «EcTecTBeHHO-HayUYHBIC
IPEAMETHD).

OO01mee YncI0 YacoB, OTBEAEHHBIX IS U3YUCHUSI XUMUH, HA 0230BOM yPOBHE
CpeaHero ooIiero oopa3zoBanus, coctapiser 68 vacos: B 10 kmacce — 34 gaca (1
gac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).

COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPT'TAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

[IpenmeTr opraHM4YecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopus CTPOECHUS OPraHUYECKHUX
coenuuenuii A. M. Bytneposa, e€ ocHOBHBIE 1OJI0KeHUA. CTPpYKTYpHBIE (POPMYIIBI
OpPraHMYeCcKuX BemlecTB. [omoiiorus, wu3oMepusa. XHUMHUYECKas CBsI3b B
OPraHUYECKUX COEAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBienne o kinaccupUKAIMU OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAMHEHUW (CUCTEMaThyecKas) W TpPUBUAJIbHBIC Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEUIECTB.



OKCHepUMEHTAJIbHBIE METOAbl HM3YYEHHUsS] BEIIECTB M HUX MPEBPAILCHHIA:
O3HAaKOMJIEHHE C oOpa3laMd OpPraHMYeCKHWX BEIIECTB M MaTepHajllaMd Ha HUX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUI0 OPTaHUYECKHUX BEIIECCTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMU psaf. MeraH u dTaH —
OpOCTeHIlNe MPEACTaBUTEIN aJKaHOB: (PU3NYECKHE U XHUMUYECKHE CBOWCTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B IPUPOJE, IMOJYyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUM psii. DTUIIEH U MPOMUIIEH —
OpOCTeHIINe NPEACTaBUTEIN aJKEHOB: (PU3NYECKHE W XHMUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TANOICHUPOBAHUSA, TUAPATALMM, OKHUCICHHS U
HOJMMEPU3ALINH ), IOJYUYEHUE U IPUMEHEHHUE.

Ankanuensl: OyTtaamen-1,3 m MeTwnOytaaueH-1,3: CTpoeHWe, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonmyyeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psijl. ALIETUIIEH
— MpPOCTEHIINHA MpeACTaBUTENIb AJIKMHOB: COCTaB, CTPOEHHUE, (U3MUECKHE WU
XMMHMYECKHE CBOMCTBA (peakluy TUAPUPOBAHUS, FaJOr€HUPOBAHMS, THIpATALUH,
TOpeHus), MOJyYEeHHE U IPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, PU3NYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyUEHUE U MpUMEHEeHue. 101yon:
cocmas, cmpoeHue, usuyeckue U  XumMuueckue  ceoucmea  (peaxyuu
2an02eHUPOBAHUsL U HUMPOBAHUs), NoONyYyeHue U npumeHeHue. TOKCUYHOCTH
apeHoB. ['eHeTHYeckass CBsS3b MEXIYy YIVIEBOJOPOAAMH, MNPHUHAIICKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbple WCTOYHUKM YIJIEBOAOPOAOB. IIpuUpOaHBI Ta3 M MONYyTHBIE
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuponu3. I[IpoayKTsl
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpPUMEHTAIBHBIE METOAbl HM3Y4YEHHMS BEIIECTB M HUX IPEBPALLCHHIA:
O3HAKOMJIEHHME C oO0pa3lamMu IUIacCTMAacC, KaydyyKOB M PpE3MHBI, KOJUJIEKIUU
«Hepts» u  «Yromap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuérunle 3a1aqn.




BblunciieHHs 1O YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTA PEAKLUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BELECTB WK IPOAYKTOB PEAKIIUH).

Kucsopoacoaep:kamue oprannyecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOEHUE,
(¢u3nueckue MU XMMHYECKHE CBOWCTBA (peakUWd C AaKTUBHBIMU METAJIJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3znueckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO MLICIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTOaTOMHbIE cnUpThl). JleiicTBue Ha
OopraHusM yesnoseka. [[pumeHenue rauuepuHa U 3TUIICHTJIUKOJIS.

®deHo: CTpOCHHME MOJEKYJbl, (HU3NYEeCKue U XUMHUYECKHE CBOWCTBA.
ToxcuuyHocTh penona. [lpumenenue penona.

Anpneruapl U kemowuwvl. DopManpIerui, anETAIBAETHI CTPOCHHE,
(¢u3nuecKue U XMUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAaUECTBEHHBIE PEAKLIMH ), [IOJYyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNibHbIE KApOOHOBBIE KUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (U3MUECKUe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKaiim), MolyuyeHue U MpuMeHEHue.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE AECHCTBUE.

CrnoxHple >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KucIOT. [‘uaponus
cinoxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

YraeBonpl:  cocTaB, Kilaccu(UKamuUs ~ yriieBoAoB  (MOHO-, JU- H
nonrcaxapubpl). [roko3a — mpocTedmuii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBUE C
ruapokcugom menu(ll), okucineHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKIEHUE B IPUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnrono3a Kak NpupojHble nonumepsl. CTpoeHue Kpaxmaia U
HeuroIo3bl.  PU3MYecKue W XHMHMYECKHE CBOMCTBA Kpaxmayia (THIpOJIu3,
KaueCTBEHHAsI PEaKI[Us C HOJIOM).

OKCHepUMEHTAIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M WX MPEBPAILCHUIA:
npoBeJcHHE, HAOIIOJCHNE W OIMMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CHHMPTOB, KAaUE€CTBEHHBbIE PEAKLUUU OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHOJa
okcugoM Mmeau(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMIEPUHA C
ruapokcugom meau(ll)), anpaerunos (oOkucIeHUEe aMMUAYHBIM PacTBOPOM OKCHJIA



cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBHEe Kkpaxmana C HOJAOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuétnrle 3amaun.

Breluncnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Maccel, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BENIECTBA WJIM MPOJYKTA PEAKIIMU MO W3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINN).

A30Tcoaepxaline OpraHun4eCKUe COCIMHEHNS.

AMHUHOKHCIIOTHI Kak aM(OTEpHBIC OpraHMYeCKHue coeAuHEeHUs. DU3ndecKue
M XUMHUYECKHE CBOWMCTBA aMUHOKMUCJIOT (Ha Mpumepe riauiuHa). buomorudeckoe
3HAYE€HUE aMUHOKHUCIIOT. [lenTubl.

benku kak npuUpoaHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OCIIKOB:
TUAPOJIN3, IEHATypallys, KaYeCTBECHHBIC PEaKII1 Ha OSJIKH.

OKCNIEpUMEHTAIbHBIE METOJIbl M3YUYEHHMsSl BEIIECTB M UX MPEBpALCHUI:
HaOII0/ICHHE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypalus OEJIKOB MpHU
HarpeBaHUM, IIBETHHIC PEAKIINU OCIIKOB.

BbicokomoJieKyasipHbIe COeTUHEHMSI

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHU: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALIUM, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN —
MOJTMMEPU3ALUS U MIOJIMKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MNpPEeBpalllCHUN:
03HAKOMJICHHE C 00pa3laMH MPHUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MexnupeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMHUH B
10 xmacce OCyIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX TOHSTUNA, TaK W TOHSITUH, SIBISIOUIUXCS CUCTEMHBIMHM JJISl OTJIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O I[UKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
3aKOH, TEOpPHs, aHAJIU3, CUHTE3, KJIacCU(UKaIus, MepUuoIuIHOCTh, HAOIIO/ICHHE,
W3MEPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHHUE.

®duszuka: MaTepus, DJHEpPrusi, macca, aToMm, OJJEKTPOH, MOJEKYyJa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BellleCTBa, GU3UYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BELIECTB B OpTraHU3ME,
dboToCUHTE3, OMOJIOTMYSCKH aKTHBHBIC BemecTBa (OCNIKH, YIJICBOJBI, >XHPHI,
dbepMeHTHI).



['eorpacdusi: MuHepabl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
peCypchl.

TexHOonorus: NHUILIEBbIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO ITUTAHWS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHbBIE U KOCMETUYECKUE IIPEIaparbl, MaTEpUalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMUHU

XUMUYECKUM dneMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MMOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeziesieHusl 3JIEKTPOHOB MO0 OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U Ileproamyeckon CUCTEMBI
xuMmudeckux 3iaeMeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOpPUEUW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX U CJIOKHBIX BEIIECTB IO TpyIIaM M Mepuojam.
3HaYeHUeE NMEPUOANYECKOrO 3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBsI3b. BHIBI XUMHYECKOW CBA3U
(koBaJIeHTHasl HEMOJsIpHAas W MOJSpHAas, UOHHAsA, MeTauinyeckas). MexaHU3Mbl
o0pa30oBaHHsA KOBAJEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BaneHTHOCTh. JIEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJIIPHOTO  CTPOEHUs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIMYECKOU PELIETKH.

[loHATHE O OUCNEPCHBIX cUcTeMaX. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1051 BEIIECTBA B pacTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUMN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYECKas CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kiaccupukanmss  XUMHUECKMX — peakluii B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHMHM. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMS U IIPEBPAILECHUS SJHEPTUU IIPU XUMHUYECKUX PEAKIIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. Xwumuyeckoe paBHoBecue. DakTOppl, BIUAKOIIKE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.



DnekTponuTnyeckas qucconuaius. CuiibHbIE U caadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIJIASl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX MPEBPAICHUN:
neMoHcTpauus Tabnun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l. U.
MeHnnieneeBay, U3ydeHUE MOJIENEH KPUCTAUNIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCAHUE JIEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKcuIa
BOJIOPOJA B MPUCYTCTBUMU KATAIN3ATOPA, ONPEAEIEHHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHBEPCAIBHOTO WHIUKATOPA, pEaKlIUuu HWOHHOTO OOMeHa),
MIPOBEJICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (GAKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIum».

PacuérHble 3anaumn.

Pacu€érel 1O ypaBHEHMSAM XUMHYECKUX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHS «MACCOBas
JTOJISl BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucteme
xumudeckux snemeHToB [[. Y. MenneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuUMepe
KHCJIOpOJIa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEWIIIUX HEMETAUIOB (TaJore€HOB, CEPhI, a30Ta,
dochopa, yrimepoma U KpeMHHS) W WX  COCOUWHEHUNA  (OKCHIIOB,
KHUCIIOPOICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHU ).

[IpuMeHeHNE Ba)KHENIIIMX HEMETAUIOB U X COCTUHEHUI.

Merannsbl. [lonoxenne meramnoB B [lepuonnueckoil cucteMe XMMHAYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS JIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTtasuioB. O6mme (usnyeckue cBoicTBa MeTauioB. CIUiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PsAJT HATIPSHKEHUN METaJIJIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJluil, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3y4YEHUE KOJUIEKINH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/a4, HaOJNIOJIeHHEe M OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJAECHCTBHE THUJIPOKCHUJIA ATFOMUHHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEei, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3a1aqn.



Pacuétel Maccel BelecTBa MM 00bEMaA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacy€Tsl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OHO
13 BEUIECTB UMEET IPUMECH.

XuMHs ¥ KU3Hb

Ponp xuMun B 00€Cri€YEHUU SKOJIOTUYECKOM, SHEPreTUUECKON U MUILEBOU
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
MIOJIyYEHHUSI BAXKHEUILINX BEILIECTB.

YenoBek B MHUpE BEHIECTB U MaTEpUAJOB: BaXXHEUIIHME CTPOUTEIbHBIE
MaTepualbl, KOHCTPYKIIMOHHBbIE MaTepHalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yaoOpeHus.

Xumuss ¥ 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO HCIIOIB30BAHUS TPEMAPATOB OBITOBONW XUMHUU
B IOBCEIHEBHOW JKU3HMU.

MexrpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YyYeHUH OOmEed W
HEOPraHM4eCcKoM XMMHH B 11 Kitacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUM, SBISIONIUXCS
CUCTEMHBIMH JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE TMOHSATHS: HAy4YHBIH (PakT, TUMOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBIICHUE.

®du3uka: MaTepus, YHEPTHsI, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKHUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBa, (PU3NYECKUE BEJIMYMHBI U €IMHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kineTka, oOpraHu3M, S3KOocHCTema, Ouocdepa, Makpo- U
MUKPOIJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOIUINBO,
pecypchl.

TexHonorus: XuMuU4YecKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUAJIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHUILIECBAs
MPOMBIIICHHOCTh,  (hapMalieBTUUeCKass  MPOMBIILIEHHOCTb,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKUIHMOHHBIX MAaTEPHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTpaMM CpeIHEro oO0Iero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeIMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS NPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SABJISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHus BbIJICTEHBI CIEAYIONIUE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKaMU, MPUCYIIMMHU LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJIeaJaMUd POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOINO3HaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaroIIIXCsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEIBHON M MNPAKTUYECKON JI€ATEIHbHOCTH
oOy4Jaromuxcs Mo peaju3ally MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUUMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESITEIIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TMO3HABATENbHBIX 3aj1ad, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUEOHOU A TENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY UM HAy4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e MH(POpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IIOCIEACTBHI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe30macHoro ooOpas3a >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOMto/IeHUs1 TpaBui O€30MacHOro OOpalleHusi C BEIIECTBAaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHJIWBHUAYaIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (yHNOTPEOICHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NEeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEATENBHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHClie HA OCHOBE NMPUMEHEHHSI MPEAMETHBIX 3HAHUN IO XUMUH;

YBaXEHUS K TPy, JIIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU AeATEIHHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYyaJIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHH Jis
pelieHus: BONPOCOB PALIMOHATILHOTO PUPOAOIIONb30BAHUS;

AKTUBHOIO HENpPUATHS JEHUCTBHUM, NPHUHOCAIIUX Bpel OKpYKaroIIeH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh HX;

HAJIUYUS PA3BUTOIO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
OIbITa NEATENBHOCTH 9KOJIOTUYECKOM HaIpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COI[MAIBHON
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMmodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHMs €€ polu B
(GopMUPOBAHUN PAIMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/aHUU LIEJIOCTHOTO
MpeacTaBlieHus 00 OKpYyXKalolleM MHUpE Kak O €IMHCTBE MPUPOJAbI U YENOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBUJIM3ALMK: B €€ T'yMaHUCTUYECKOM HAIPaBIEHHOCTH M BaXHOM pOJIU B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUHU TT100aTbHBIX MTPOOIEM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O00ECIEeYeHUH YCIOBUN
YCHEIIHOTO TpyJa M OSKOJOTHYECKH KOM(OPTHOM JKM3HH KaXJOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TIOHMMAaHUA CYUIHOCTH METOIOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTydyaeMble 3HAHUA JJI1 aHAIU3a U OOBSICHEHHS SIBICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOUIMXCA JaHHBIX C LEJIbI0 IOJXyYEeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHust IpoOsieM B peaTbHBIX )KU3HEHHBIX CUTYaIIHsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBHUH C )KM3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziMyHbIX cepax mpodecCuoHATbHON
JeSITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIFOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIe MOHSATHUS, OTPaXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHeNU(HUKY METOIOB IO3HAHUS,
UCIIOJIB3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOIIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHHUBEpCaIbHbIe y4eOHBbIC NEHCTBUs (IMO3HABATEIIbHBIE, KOMMYHHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBarome (dopmupoBaHue (GyHKIHOHATIBHOM
TPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00YyUaIoXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JIEUCTBUA B IMMO3HABATEILHOM U COIUAIIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JeHMCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh LEIH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIHLHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHSITHS JJI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XUMHUYECKOU
peakiuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (POpMYyJIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
JEATeNIbHOCTU, TPOSBISITE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHaIM3UpOBaTh MHPOPMALIMIO PA3IHYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS YYEOHBIX  3amad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
XUMUYECKON HWHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((hu3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (DOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHCHHUS TIPE/IIIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTAaTOB IO3HABATEIBHOU JACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MmpoekTa u (hopMyJIupoBaTh BbIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NeATENBHOCTh, OMpeaeNsas e€ Ieau W 3aJadd, KOHTPOIHMPOBATH WU IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX pemieHus ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUIECKUX 3a]1a4
U DKOJIOTMUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralolife TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHas dopmyia (pa3BEpHyTas M COKpami€HHas), MOJIb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUHN psJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpKAIIUE COEAMHEHHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXanme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SIBIICHUM, (DAKTOJIOTMUECKUE CBEIEHUS O CBONCTBAax, COCTaBe, IOJYyYCHUU U
0€30MacHOM HCITOJIb30BAHUN BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, HCIOJIB30BATh COOTBETCTBYIOIIUE TMOHSITHS MpHU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIONH30BATh XMUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKHUX BEHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIHUH,
W3TrOTaBIUBATh MOJIEM MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeTIEHHOMY
KJIacCy/Tpynne COequHEHUN (yIJIeBOJOPOABI, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIUWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUSI OTACJIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AalleTUIIEH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTEaApUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh yMEHHS OMPEACISITh BHUABI XUMHUYCCKON CBS3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH IOJOKEHHUS TEOPUU CTPOECHUS
oprannyeckux BeuiectB A. M. BytnepoBa st 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MaCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYeckre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEILECTB (METaH, 3TaH, ATUJICH, MPOIMWICH, AlEeTUJICH,
oyranuen-1,3, merwnOyranuen-1,3, OeH30J, METaHOJ], 3TaHOJ], STUJICHIJIUKOJb,
THIeprH, (EHOJI, aleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSMHU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHMU MPOBOAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTa
peakuy IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJACTh CHCTEMOW 3HAHUM 00 OCHOBHBIX
METOJAaX HAYYHOIO MO3HAHUs, UCIIOJIb3yEMbIX B XUMHUH NPU W3YUYEHHH BEUIECTB U
XUMHUUYECKUX SBJICHUN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JTa0OpaTOpHBIM O0OPYIOBAaHUMEM, a TaKXKe MpaBWIa OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBITIOIHATh XUMHYECKUM
HKCHEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, TIOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BCIIECTB, JCHATYypaIusi OCKOB NMPH HArpeBaHWM, I[BETHHIE PEaKIMU OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMUd TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaThI
XUMHUUYECKOTO JKCIEepUMEHTa B (GopMe 3alucCu YpaBHEHUM COOTBETCTBYIOIIMX
peaknuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB,;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaAHAIM3UPOBATH XHUMHUUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
IEJIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYJAOBOM JESITEIBHOCTH B IIENISIX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MbI OIMPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAllCHUsT HX BPEIHOIO0 BO3JCHUCTBUSI Ha OPraHU3M
YETIOBEKA,

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYeUHYI0 cUcTeMy oOo3HadeHuil JI. bpains s 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, POJM XHUMHU B TIO3HAHUU SBJICHUHN
npupoasl, B (QOPMUPOBAHUU MBIIUIEHHS W  KYyJbTYphl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /I pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIECHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJCHUE  CHCTEMOM  XUMUYECKMX  3HaHMUHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONIUe MOHATUSA (XMMHUYECKUH 3JIEMEHT, aTroMm, u3oTom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS ), KPUCTATUITMYECKas PEIIETKa,
TUNBl ~XUMHUYECKUX  PEAKUUM, PacTBOp, IJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIMTUYECKAs] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOM peaKlMi, XUMHUYECKOE€ PABHOBECHUE), TEOPUH W 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, OJyYCHUH U 0€30MMaCHOM HMCTIOIB30BAHUH BKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MIPAKTUYECKOM I€ITEILHOCTH YEIOBEKA,



c(OPMHPOBAHHOCTh YMEHHMI BBISABIATH XapaKTEPHbIE NPHU3HAKH IMOHSATHUH,
yYCTaHAaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS MpPU
ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTaBlieHUs (GOpMyJ BEIIECTB M YPAaBHEHMM XHMHUYECKUX  pPEaKIUH,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTACTBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IMThEBAs COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONpPENENSATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAas, MOHHAs, METAIUIMYECKasl, BOJOPOHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yYMEHUM yCTaHaBIUBATh IPUHAIIEAKHOCTD
HEOPraHWYECKUX BEHIECTB IO WX COCTaBYy K OMpeneiICHHOMY KIACCy/TpyIie
COEJIMHEHUH (IIPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpeneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepmoanueckoil CHUCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «OHEPreTHYECKUe YPOBHM, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX COEIMHEHUN
110 IepuoaaM u rpynnam llepuoanueckor cucTeMbl XUMHUECKUX d1eMeHTOoB /[[. 1.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKkTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKIYy HEOPraHU4eCKUMU
BEILLIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBY pPEArupyroliMX BEUIECTB, TEILIOBOMY
ahdexTy peakinu, U3MEHEHHIO CTEMEHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaklny, y4aCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKluii HOHHOrO 0OMEHa, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKLMH, MOATBEPKIAIOIINE
KAUeCTBEHHbI COCTAB PAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, paCllO3HABATh
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOIO OajaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIyy OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aencTsus (npunuui Jle llatense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIekKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIyYEHHUSI CEPHOM KUCIIOThI, aMMHAKa, a
TaKk)ke CPOPMUPOBAHHOCTH MPEJCTABICHUNM 00 OOIMX HAYYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOIb30BAHHEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IPY XUMHYECKUX PEaKIMSIX, MACChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOro 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOIaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
nocyAod M JabopaTopHBIM OOOpYJOBAaHUEM, a TAaKXKE MpaBuia OOpalieHus c
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHUYECKUM
DKCIIEPUMEHT (Pa3J0KEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalIM3aTOpa,
ONPEJICJICHHE Cpeabl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu,
peakry MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 33Ja4 110
TeMaM «Metamey u «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEPUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUPOBATh BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIH3UPOBATH XHUMHUECKYIO
uHOpMAIMIO, TOJy4aeMyK0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaIluu, MHTepHeT U ApyTux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
IEJI€CO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBOH NEATEILHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OIMACHOCTb BO3/CHCTBUS HA KMBBIE OPraHU3MBbI OTNPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mnpumepax CHocoObl YMEHBIICHUS U
MpeAOTBPAIICHUSI KX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs. 00Y4YaroIUXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoabubie IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThbI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
IIpenmer opranndeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHBIC YTIIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yrieBoJoOpO/Ibl: aJIKEHBI, 6 1
' aJIKa/IueHbl, aJTKUHBI
2.3 ApoMaTtudeckue yrieBoa0pobl 2
54 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOOB U 3 1
' UX nepepaboTkKa
Hroro no paszneny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHEeHNs
3.1 Crupter. denon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 7 1

Crnoxuble 3¢upbl
3.3 VYrneBoasl 3 1



Utoro no pazneny

Pasnen 4. A3oTcoaep:kaine opraHudeckue coeMHeHus1

13

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3
Hroro o pasneny 3
Paspnen 5. BeicokoMoJieKy I pHbIe COeIUHEHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



11 KITACC

KoanuyecTBO 9acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iejioB U TeEM (audpoBble)
Ne n/m P Kontpoabnbie  IIpakTHueckue p
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Ctpoenue atomoB. [leproauyeckuii 3aKoH
1.1 u [lepnonuueckas cuctemMa XUMHUUECKUX 3
aneMeHToB [. 1. MeHeneera
19 Crpoenue BemniecTBa. MHOTOOOpasue 4
' BEIIIECTB
1.3 XVMHYECKUE pEAKIINU 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannueckasi Xummusi
2.1 Meramist
2.2 Hemeramnnt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Wroro no pazneny 17
Pazgen 3. XuMus 1 :KM3Hb
3.1 XUMUS U )KU3HD 4
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3



IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipaxrueckue fsyqemm 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:

IIpeamer opraHM4ecKoin XuMHH, e 1

BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

Teopust cTpoeHUs OPraHUYECKUX

coenuaenuit A. M. byrneposa, eé 1

OCHOBHBIE I10JIOKEHHUS

[IpencraBienue o kaaccupuKauu

opraHuueckux Bemects. Homenkiarypa 1

(cucremaTnyeckasi) U TpUBHAIbHbBIC

Ha3BaHUS OPraHUYECKUX BEIIECTB

AJTKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTHUECKUN Psifl

Mertan 1 3TaH — npocTenire 1

MPEJICTAaBUTENIN ATKAHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1

OTWJIEH U TPONUJIEH — MPOCTEUIIINE 1

IIPEJICTABUTENIN AJIKEHOB

[IpaxTuyeckast padota Ne 1. «Ilomyuenue 1 1

ATUJIEHA U U3yUYEHHE €0 CBOHCTB

Ankanuensl. byraauen-1,3 u

meTtunoOyraauen-1,3. [lomyuenne 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI



AJKHMHBIL: cOCTaB 1 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTHUECKUHN Psil. ALETHIIEH —
NPOCTEHIINI MpeACTaBUTEIb ATKHHOB

1 Brrunciienus no ypaBHEHHIO XUMHUYECKON
peaxkuuu

12 Apensl: 0eH3011 U ToryoJl. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b yriieBOJIOPOAOB,
NPUHAJISKAIINX K Pa3IMYHBIM KJIaccam
[TpupoHbIe UCTOUHUKH YTIIEBOIOPOAOB:

14 MIPUPOTHBIN Ta3 U MOMyTHbIC HePTIHBIC
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
IIpupoHbIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC He(PTIHBIC
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbhas paboTa mo pazueny
«YTII€eBOAOPOABD)

17 [IpenenbHble 0OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BosopoiHast cBs3b

18 MHoroaromMHble COUPTHI: TUICHIIUKOIb U
[JIALEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpreruasl: GpopManbIaeTUI U
aneTanbaeru. AleTOH

21 OaHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHUCJIOTHI: MypaBbUHAS U YKCYCHAS

22 [TpakTrueckast padborta Ne 2. «CBoiicTBa



pacTBopa YKCYCHOU KHCIIOTBD)

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK

23 MPEJICTAaBUTEIIN BBICIIINX KapOOHOBBIX
KHUCJIOT

24 MpbL1a KaK COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE
CnoxxHbIe 3(DUPHI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX
3¢upoB

26 JKupbr: Tunponus, MpUMEHEHHE,
Ouosornyeckas pojb )KHPOB
VYrieBoapl: cOCTaB, KJIacCU(pUKAITHSI.

27 Baxueiinme npenctaBuTeNu: riI0K03a,
bpykTo3a, caxapo3a

o8 Kpaxman u mesioiio3a Kak npupoHbIe
TIOJTUMEPHI
KonTponbnas pabota no paszueny

29 «Kucnopoacoaepxaiiyue opraHu4ecKue
COCTMHCHUS

30 AMUWHBI: METHIIAMUH U aHWIHH
AMUHOKHUCIIOTHI KaK aM(pOTEpHbBIE

31 OpraHUYEeCKUE COCAUHEHUS, UX
Omonornyeckoe 3HaueHUE. Ilerntump

32 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUS

33 OCHOBHBIC TTOHSATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OcHOBHbBIE METOIBI CHHTE3A



BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34 2 2

11 KJIACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposeie

Tema ypoka Kourpoabnsie IIpakTHyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI pecypesr

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTYpaIusi aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHUCTeMa XUMMUYECKuX 3yemMeHToB []. U.
MenneneeBa, MX CBSI3b C COBPEMEHHOM
TEOpHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XAMUYECKHX DJIEMEHTOB U X COCIUHCHHUH I10
rpynmnam v nepuojam. 3HauYCHUE
MEPUOJUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pPa3BUTUU HAYKHU

CtpoeHue BemniecTBa. XUMUYECKas CBA3b, €

BHU/IbI, MEXaHU3MbI 00pa30BaHUS 1
KOBaJICHTHOH cBsi3u. BogopoaHas cBs3b

BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.

Crenenn okucieHus. BemecTsa 1
MOJICKYJISIPHOTO i HEMOJICKYJISIPHOTO



10

11

12

13

14

CTPOCHUA

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1011 BelllecTBa B pacTBOpe

Krnaccugukauusa u HomeHkiIatypa
HEOPraHUYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccudukanys XuMHUeCKUX peakluii B
HEOPraHUYECKOU U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NPEBPAIICHUS YHEPTUH IIPU
XMMHYECKHUX PEaKIHAX

Ckopoctb peakiuu. OOpaTumMble peakiuy.
XUMHUYECKOE PABHOBECHE

[TpaxTrueckas padota Ne 1. « Brustaue
pa3nuuHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DnekTponuTHdecKas qucconuanys. [lonstue
0 BoJIopoiHOM Tokasarene (PH) pacTBopa.
Peakuu nonnoro oomena. ['maponus
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTHe 00 3MeKTpOIH3e
pacIuiaBoB U pacTBOPOB COJICH

Kontponbnas padoTa no pasaeny
«TeopeTnueckrne OCHOBBI XUMUN»
Mertauibl, ux noyioxenue B [lepuoanueckoit
CUCTEME XMMHUYECKUX 31eMeHTOB /J[. 1.



15

16

17

MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OO1ue pU3NIecKue CBOWCTBA
METaJIoOB

CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUH P
HaIpsHKEHUN METalIoB

XHUMHUYECKHE CBONCTBA BaxKHEHIIINX
METaJUIOB (HATPHH, KaJdui, KaIbI[Uil, MarHHH,
ATIOMUHHN) U UX COCTMHECHUN

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeIUHEHUN

18

19

20

21

22

23

24

XHMHUUecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COeIMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
9KCHEPUMEHTAIbHBIX 33/1a4 110 TeEMe
«Metamnp»"

HeMeTaHHBI, HUX TIOJIOKCHUC B
[lepronnueckoit cucteMe XUMUYECKUX
snemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

DuU3nYECKUE CBOKWCTBA HEMETAJIOB.
AnoTponus HEMETaUIOB (Ha IPUMEPE
KHUCIIOpOJIa, cephl, (hocdopa u yrieposaa)
XUMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U MX
COEMHEHHI

XuMHYeCcKue CBOWCTBA a30Ta, (pocodpa u ux
COECMUHEHUN

XHUMHUYECKUE CBOMCTBA yIIepoa, KPEMHHUS U
UX COCOUHEHUN



25

26

27

28

[IpruMeHeHre BaXKHEUIIINX HEMETAIIOB U UX
COEeIMHEHUN

O00011eHre U cCUCTEMATU3ALMS 3HAHNUI 110
teMe «HemeTtamaeny. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEaKIUN U
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemnienue
9KCIIEPUMEHTAIBHBIX 3371a4 110 TeMe
"HemeTast"»

KonTponpHas paborta o Temam «MeTanabby
n «Hemerambny

29

30

31

32

33
34

Heopranuueckue u opraHu4eCKue KUCIOTHI.

HeopraHquCKHe " OPraHUYCCKHUEC OCHOBAHUA

AM@oTepHbIe HEOpraHu4ecKHe U
OpraHUYecKue coeAMHEeHus. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKNX U OPTaHUYECKUX
BELIECTB

Poisib XuMHH B 00eCIieYeHUU SKOJIOTHYECKOH,
SHEPTETUYECKON U MHUIIEBON OE30TIaCHOCTH,
Pa3BUTHH MEIUITTHBI

[IpencraBnenust 06 0OIMIKX HAYYHBIX
MPpUHOUITIAX IMPOMBIINIJICHHOTO MOJIYYCHUA
Ba)KHEUIIINX BEIIECTB

YenoBek B MHPEC BCUICCTB U MAaTCpUAIOB

XuMus u 3J0POBBEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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