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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 Poccuiickoit ®denepauuny», TpeOOBaHUN K pe3ybTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHOM MPOrpaMMbl CpeaHEro oOIero oopa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DegepaibHOM  rOCYJIAPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepalnuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, |
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 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS 00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» mis 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABUIIN
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anMo0OyCIIOBIECHHOCTH IICNIEH,
COJIEp)KaHMsI, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, NoJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHOM  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIOYXXKUT 3aBeplIAIOIIMM 3TalloM peaju3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusA. OTHU I[EHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YeJIOBeKa, a TaKXe OKOJOrMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO M HIpUpOJHOM cpene. Peanusyercs xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHUs CPEJCTBAMHU YYEOHOTO
npeaMera «XUMHSD», COJIEp)KaHUE M TMOCTPOCHHE KOTOPOrO OIpPEAENIEHbl B
nporpaMMe MO XUMHHM C Y4€TOM cCHeuM(PHUKHA HAyKH XUMUHU, €€ 3HAueHUs B
MO3HAHWUU TIPUPOJLI U B MATEPHAIBHOW XU3HHM OOIIECTBA, a TaKXKE C y4ETOM
Oo0mMX 1enedl M MNPUHILMUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CUCTEMBI CpeHero oo1iero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyio pojib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHOU KYJbTYpBHI.
Ona BHOCHUT CBOH BKJaJ B (JOPMUPOBAHUE PALMOHAILHOTO HAyYHOTO MBIIICHUS,
B CO3/IaHHE€ IEJOCTHOTO MPEJCTaBIEHUS 00 OKpY>KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPOoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOCHHMEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU MPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSl C APYTMMU €CTECTBEHHBIMU HAyKaMU, XMUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHsS Kak Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBJIeHA Ha pEUICHUE
I00AIbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3JOPOBbSI.

B coorBerctBUM ¢ OOIIMMU LEISIMU W NPUHLMUIIAMUA CPEJAHEro OOILEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUs) OPUEHTUPOBAHO NMPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
OoOydJarommxcs, HEOOXOAUMYI0 WM IS BBIPAOOTKHM  MHUPOBO33PECHUYECCKUX
OPHUEHTUPOB, YCIICIIHOIO BKJIIYEHUS B JKU3Hb COLIMYMa, IPOJOJDKCHUSA
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisioliuMu  npeamMeTa «XHUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@ass U HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUM MO0 HEOPraHWYECKON XMMHUU (C BKIIOUEHHUEM 3HAHUM U3 00Ilel XUMUU) U
OpraHn4eckor xuMuu. @OpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHWM IIPU HU3YyUYEHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTb PACCMOTPEHHUSI BCEr0 MHOro00pas3us
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XuMmus» cpopmMupoBaHa B MpPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOr0 TOJXO0Ja K U3y4YeHHI0 Yy4eOHOro Marepuana H OO0yClIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPENEIEHHBIX
TEOPETUYECKNX YpPOBHiAX. Tak, B Kypce OpPraHMYECKOM XHWMHMHM BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOHW TEOPUU CTPOEHUS OpPraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuHu BemecTB. CBeleHUs 00 H3y4aeMmblXx B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHUH — OT YIJIIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCOUMHEHUN. B Kypce OpraHnyeckod XUMHUHU IOJIy4arOT pPa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpPBOHAYAIbHbIC
MPEICTABICHUS O XMMHUYECKOMN CBSI3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIHH.

[lon HOBBIM yrjiom 3peHusi B ImpeaMmeTe «XHUMHs» 0a30BOr0 YypOBHS
paccMaTpuBaeTCsl HW3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o6pazoBaHus
TEOPETUUECKHI MaTepuadl M (AaKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBaX U
XUMHUYeckol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMUsD» O0ydarouuMcsi MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJIOJIOTUYECKUX TO3UIINH,
ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUH STOro 3akoHa — OT
0000111at011IeH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHHH, a TAK)K€ O XUMHUYECKHX PEaKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xmaccos
DIIEMEHTAMHU COJACPKAHMS, WMEIONIMMH KyJIbTYPOJOTHYECKH W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3M XHUMHH C
IpYrMMH HayKaMHd, PAacKpbIBalOT €€ pojib B IO3HABATEIbHOW U IMPaKTUYECKOU
JESATEIbHOCTH 4YEJIOBEKAa, CIOCOOCTBYIOT BOCHMTAHMIO YBAXKEHMSI K IIPOLECCY
TBOpYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT
BBIMYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBAaTh HMH(GOPMaLUI0 U
OPUMEHATh €€ JUIsl MONOJHEHWs 3HAHWM, pEeLlIeHUs WHTEUIEKTyalbHbIX U
OKCMIEPUMEHTATBHBIX MCCIEIOBATENbCKUX 337a4. B 1eiaoM conmepikanne yueOHOTro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  W3YYEHHMS  OPHMEHTHPOBAHO  Ha
dopMupoBaHrue y 00yYaromIMUXCsi MHPOBO33PEHUYECKONW OCHOBBI JUIsl MOHUMaHUS
¢unocodckux uieH, TakKuX Kak: MaT€pUaJbHOE €IMHCTBO HEOPIaHUYECKOro U
OpPraHUYEeCKOro Mupa, OOYCIIOBICHHOCTb CBOMCTB BELIECTB HMX COCTaBOM U
CTPOEHHMEM, II03HABAEMOCTb IPUPOJIHBIX SBICHUW NYTEM OHKCIEPUMEHTa WU
pelieHusT MPOTUBOPEUMH MeEXAy HOBBIMH (akTaMHd U TEOPETHUECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XUMUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
Takke MpolseM cOepeKeHusl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTMH U MaTepUaoB.

B mane pemieHusi 3agad  BOCHHUTAHMSA, PAa3BUTUS H  COIMAIN3AINU
o0ydaroluxcs MPUHATHIE MPOTPaMMON MO XMMHHU TOAXOABI K OIpPEIeICHHIO
COJCpKaHUS U TIOCTPOEHHUS MpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEWCTBUH, MMEIOMMX O0a30BO€ 3HAUCHHUE MJIs
pa3IMYHBIX BHJOB JEATEIBHOCTH: pEIIEHUS MpoOsieM, I[OWCKa, aHalu3a W
00paboTku MHpOpMALHU, HEOOXOIUMBIX JJIs1 PUOOPETEHUS OIbITa TPAKTUYECKOMN
U HWCCIIEIOBATENLCKON JEATENbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenosaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIETro
00pa30BaHUs, TaK U Ha YPOBHE CPEIHETO OOIIETr0 00pa30BaHuUs, IIPU ONPEAEICHUU
COJICP)KATEIbHON XapaKTepUCTUKU IIeNiel H3ydeHUs MpeAMeTa HalpaBlICHUEM
NEPBOCTENECHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JESATEIbHOCTH YEJIOBEKA U KaK OJHOI0 M3 KOMIOHEHTOB MHPOBOM KyibTyphl. C



METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LI H3y4YeHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMsS IVIABHBIMM LIEJISIMM W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBrsrOTCS:

o (opMmpoBaHHME CHCTEMBl XHMHYCCKMX 3HAaHMH KaK  BaKHCHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOWU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHbI U TEOPUU XUMHH,
OCBOEHHE fA3bIKa HAYKH, YCBOCHHE W IOHHMAaHWE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIICHHE C UCTOpUEn
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYUHBIX METOJAaX MO3HAHUS
BEUIECTB M XUMHUYECKHMX peakUui, HEOOXOIUMBIX [UIsl NPUOOpEeTEHUs
YMEHUH OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
MMEIOIIMX MECTO B IPUPOJIE, B IPAKTUYECKON U IMOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIEpPUMEHTa, COOJIIOJICHUEM  IPaBUI
0€30macHOro 00paIieHus ¢ BEIECTBAMH.

Hapsny ¢ atum, coxepkarenbHas XapaKTEpUCTHKA LEJEH U 3a7a4 U3y4YEHUs
IpeaIMETa B IPOrpaMMe 10 XUMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oliiero oopasosanus. Ceroans B
OpernojaBaHUM  XUMUU B OoJblIeld cTeneHH OTAaéTcs  MPEeANoYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COJIep)KaHusl OOydyeHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHOW OpraHu3aluy, BIaJCIOIIEr0 He
HaOOpOM 3HaHUH, a (YHKIMOHATBHOW TPaMOTHOCTHIO, TO €CTh CIOCOOaMH WU
YMEHUSMH aKTHBHOTO IOJIYYEHHUS! 3HAHUU U NPUMEHEHUS UX B PEalbHOW KU3HU
JUISL pELIEHUS IPAKTUYECKUX 3a]a4.

B cBI3u ¢ 3TUM NOpH M3YyYEHHHM NpeameTa «XHUMUsS» JTOMUHHPYIOIIEE
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJ]a4H, Kak:

ajantanys o0y4arolMXcsl K YCIOBHUSAM JIMHAMHYHO Pa3BUBAIOILErOCS MHUPA,
(GopMUpOBaHHE  UHTEJUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalHsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHHEe y OOyYarolUMXCsl KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE [UIS Pa3IUYHbIX BHIOB
NEeSATENIbHOCTU: PELIeHUs Mpo0ieM, IOUCKa, aHalu3a U 00paboTKu MH(pOpMaIuH,
HEOOXOAMMBIX JUIsl MPUOOPETEHUS! OMbITa AESATENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TO3HAHMM XUMHH, a TaKXKE JUII OLEHKH C IO3ULUHU



DKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U MIPUPOIHYIO CPEILY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TIPUOOpETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKH3HEHHBIMU MOTPEOHOCTSIMH, UCITOJIH30BAThH
COBPEMEHHBIC MH(POPMAIIMOHHBIEC TEXHOJOTHUU JIJIsl MIOMCKA W aHaau3a yuyeOHOW u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUH XUMUIECKOTO COJICP KaAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NMpH IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcss yOSKIEHHOCTH B TyMaHUCTUYECKON
HAIPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
paIoOHAIBHOTO MPUPOAOIOIB30BaHNUS, TTOTIOTHEHNUS YHEPTETUIECKUX PECYPCOB H
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OepexHOTO
OTHONICHUSI K TPHUPOJAEC W CBOEMY 370POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TOJYYCHHBIX 3HAHWM JII TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUYECKHMH SIBIICHUSMHU.

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

OO01ee yncIo 9acoB, OTBEAEHHBIX VIS U3YUYEHUSI XUMUHU, 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).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenuuenuii A. M. BytnepoBa, e€ ocHOBHBIE MOJ0KeHUS. CTPYKTYpHBIE (POPMYITBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUN (CUCTeMaThuyecKas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICIMPOBAHNE MOJEKYJ OPraHWYEeCKUX BEIISCTB, HAOIIOJCHHE W
ONMMCAHNE AEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUsT U TOPEHHs), HAXOXKIACHUE B NPUPOJIC, IOIYUYECHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHMS, THUIpaTallid, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuus nonumepusaiuu). [lonydeHre CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALETUIICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTnueckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAICKAIIUMH K
pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
NEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaUTUYeCKuil), mnuponus. I[IpomayKTs
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KameHHbIN
yTOJb U NPOAYKTHI €r0 NepepadoTKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUJICKIUU
«Heptp» u  «Yrodapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJOr€HONPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIICHA
Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKLIUN).

Kucaopoacoaepxaimme opranuyeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W OSTAaHOJN: CTPOEHUE,

¢usnyeckue MW XUMUYECKHE CBOMHCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIorT€HOBOJIOPO/IAMH, TOpPEHHUE), NpUMEeHeHue. BojopoaHble CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJIa HA OPraHK3M YellOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue M XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTroaTOMHbIe crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumeHenune rauuepruHa U 3TUICHTITMKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue denona.

Anpnerupl U Kkemowuwvl. DopManbIerui, AaleTAIbAETUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAuECTBEHHBIE PEAKIIMH ), IOJYyUYE€HUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBL: CTPOECHHE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue Uit Kj1acca KUCIOT, Peakiys 3Tepu(pUKalum), MOJIyYeHHe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MbuTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cioxHBIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonrcaxapuapl). [roKko3a — mpocTelmii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBa (B3aUMOJICHCTBUE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. PpyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHEe Kpaxmaia U
uemono3bl.  dusnyueckue M XUMHUYECKHME CBOMCTBa Kpaxmaya (THApPOIU3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpOBEJIeHNEe, HAOIIOJICHUE W OIMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE ATaHOJa
okcugom Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anpaerunoB (OKucIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe ruiuHa). buonormyeckoe
3HaYeHHWEe aMUHOKUCIOT. [lenTunapl.

benku kak npuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OeiIKoB. XHWMHYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE PEAKIINHN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIlCHUIA:
HaOJII0/ICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OEJIKOB MpHU
HarpeBaHUM, IIBETHBIE PEaKIIMKU OEJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYIspHAas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX NOHATHUN, TaK U NOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIM (DaKT, runoresa,
3aKOH, TEOpHsl, aHaJN3, CHHTE3, Kiaccu(UKalms, MepruoJUIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BemiecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONIAEMbIE, TOIIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHus] 3JIEKTPOHOB 0 OpOHUTANSIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3aKoHa U Ilepmogmyeckoil CuCTeMsl
xuMuueckux anemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TPyNIaM MU IEpPHOJAM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJsipHas W MOJSpHas, MOHHAsA, MeTauinyeckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOU CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHbelil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO ~ CTPOE€HHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELECTBA. THIbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[loHATHE O OUCHEPCHBIX cuUcTeMax. VICTUHHBIE M KOJUIOMIHBIE PaCcTBOPHI.
MaccoBas 10514 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCAMHEHNM. Howmenxknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHWYECKOM XHMMHHU. 3aKOH COXPAHEHHsSI MacChl BELIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbx (pakTopoB. OOpaTuMBbIe
peakuuu. Xumuyeckoe paBHoBecue. DakToppl, BIUAKOIIKE HA COCTOSHHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlarense.

DnekTponuTnyeckas aucconuanus. CuibHbIC U caadbie 351eKkTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX MpPEBPAlCHUMN:
neMoHcTpanus tabnui «llepuoguyeckas cucrema XuMu4eckux snemeHToB [, U.
MenzeneeBay, U3yuyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HaOIIOJEHUE U
OMHCaHUE JIEMOHCTPAIMOHHBIX U JTa00PATOPHBIX OMBITOB (pa3ioKeHue MepoKCuIa
BOJIOPOJA B NMPUCYTCTBUM KATAIN3ATOPA, ONPEAECIEHHUE CPEIBl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHUBEPCAIBHOIO HWHIWKATOpPA, PEAKIHH HOHHOTO OOMEHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (GAKTOPOB HA CKOPOCTh
XUMHUYECKON pEaAKIUm».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSAM XUMHYECKUX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJIb30BAHUEM IOHITHS «MaccOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMudeckux snemeHtoB J[. M. MennaeneeBa U OCOOEHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuMepe
KHCJIOpPOJIa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
dochopa, yriepoma U KpeMHHS) W WX  COCIWHEHUNH  (OKCHIIOB,
KHCJIOPOJICOIEPKAITUX KUCIOT, BOAOPOAHBIX COCUHEHHUIN).

[IpuMeHeHNE Ba)KHENIIIMX HEMETAIUIOB U X COECTUHEHUIA.



Merannsl. [lomoxenne meramnoB B [leproanueckon cucreMe XUMHUYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS DJIEKTPOHHBIX 000JIOYECK
aToMOB MeTtasuioB. O6mme (usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAIIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSHKEHUN METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHM, KaJuil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3Y4YEHUE KOJUIEKIMH «MeTamibl ¥ CIUIaBbl», 00pa3l0OB HEMETAIIOB, PELICHUE
HKCIEPUMEHTANBHBIX 3a/a4, HaOJNIOJIeHHEe M OIMCAaHHE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE THUJIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3a1aqn.

Pacuétel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB,
pacd€Tsl Macchl (00BEMa, KOIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIU OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAulMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
MOJIyYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB U MATEPUANIOB: BAXHEUIIUE CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEIOBEKAa: MpaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOr0 UCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEHEBHOW KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKOM XMMHM B 11 Kitacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEILECTBA, (PU3MUECKHUE BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METaJLUTyprusi, IPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO03SIMCTBEHHOE IPOU3BOJICTBO, MUIIEBas
NPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
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 TOpeaMeTHbIM). 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 «XHMHs» Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHus BbIJICTEHBI CIEAYIONIUE COCTABISIONIHUE:

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

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMH yCTAHOBKAaMH, MNPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

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

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CAMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JEATENHHOCTU B COOTBETCTBUHM C
I'YMaHUCTUUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJIeaJaMUd POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOINO3HAaHMUs, CaMOpPa3BUTUSA M HPABCTBEHHOIO CTAHOBJICHMS 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

OCO3HAaHMS 00YyYaIOUMMUCA 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, PEIICHUH YUYEOHBIX M TO3HABATENbHBIX 3ajlay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOLIEHUS 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 ~ HAOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

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 NTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, 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 NPABOBBIX HOPM M OCO3HAHHUE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

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

coOto/IeHUs TpaBui O€30MacHOro OOpalleHusi ¢ BelleCTBaMU 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;

OCO3HAHUS TOCJEACTBUN U HENPUATUS BPEIHBIX NMPHUBBIYEK (YMOTpeOseHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

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

YCTaHOBKM Ha aKTMBHOE Y4YaCTHE B PEUICHWH NPAKTUYECKUX 3a]ay
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPy, JIIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU AeATEIHHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATBHON Cpebl;

OCO3HAHMSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUM IS
pelieHus: BONPOCOB PALIMOHATILHOTO PUPOAOIIONb30BAHUS;

aKTUBHOTO HENPHATHS JIEHCTBHHA, TNPHUHOCAIIUX BpeJ OKPYKAIOIICH
OPUPOAHON Cpelie, YMEHHUS IPOrHO3UPOBATh HEOJArONPUATHBIE IKOJIOTUYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh HX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeSITETbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MIPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTHUBOCTOSTH  HJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHenMu(PUKA XWMHUM KakK HAyKd, OCO3HaHUS €& poiud B
(GbOopMHpPOBAaHUN PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlieHus 00 OKpYyXKalolleM MHUpE Kak O €IMHCTBE MPUPOJAbI U YENOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJIE COBPEMEHHOMU
UBUJIM3AMKA: B €€ TyMaHHCTUYECKON HAMpaBICHHOCTH W BaXXHOW pONH B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUHU TT100aTbHBIX MTPOOIEM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacCHOCTH, B PAa3BUTHH MEIUIMHBI, O00ECNEYEeHUH YCIOBUU
YCHEIIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaKJOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TIOHMMAaHUA CYUIHOCTH METOIOB
MO3HAHUSA, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BATh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOUIMXCA JaHHBIX C LEJIbI0 IOJXyYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEATENBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

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

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe 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 (yHKIMOHATIBHON
TPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00YyUaIoXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

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

MeranpeaMeTHble pe3yiabTaThl OTPAXAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JeHMCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

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

ONpeAesaTh LEJIU JEATEIbHOCTH, 3ajJaBasg MapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIHLHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

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



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 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) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peakiuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJEIIbHBIE MPEICTABIECHUS ISl BHISBICHUS XapaKTePHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpPMYJIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOII0JaTh 3a XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM U MPOEKTHOMN
NEATeIbHOCTH, TMPOSBIISATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



(GbOpMyIUPOBATh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIE METOJbI MPU TIOUCKE H
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS YYEOHBIX  3amad
OIPEAECIIEHHOIO THUIIA;

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

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMMbl, 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
OTHOCHUTEIHHO BBITTOJTHEHHUS TIPE/IJIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3ybTaTOB IO3HABATEIBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOro MnpoekTa u (hopmMyJIupoBaTh BbIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

CaMOCTOATENILHO IUJIAHUPOBATh M OCYILIECTBIATH CBOI IMO3HABATEIbHYIO
NEeATENBHOCTh, OMpeaessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3¢ deKTUBHBIN Ccroco0 HMX pemieHust ¢ Y4€TOM TMOJIyYEHHUS! HOBBIX 3HAHUUA 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  MPEACTABICHHMH 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 DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralolife TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHas dopmyia (pa3BEpHyTas M COKpamEHHas), MOJb, MOJSpHAS
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUHN psJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIINE COCAUHEHHUS, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXxane B OCHOBE MOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SIBIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUU U
0€30MacHOM HCITOJIb30BAHUN BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TMOHITHUS MpPU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIONH30BATh XMUMHYECKYI0 CHMBOJIUKY IS
COCTAaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMynT OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
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 OINpeAeIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPIKaIIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIUWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NPHBOAUTH TPUBHAIBHBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIEH, AllEeTUJICH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTEaApUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H 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 CTPOEHHUS; 3aKOH COXPAHEHHS 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 YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIHUN 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 YMEHHMM 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 3HAHHUW 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 CUTyalUsAX, 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 YMEHHUN IUIAHUPOBATh M BBIMIOJHATh XUMHYECKUM
HKCHEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, TIOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpeBaHWUU, I[BETHHIC pPEaKINMU OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU 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;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHWMHUUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
IEJI€CO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEIAX
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 TMPEJOTBpAIlCHUsT HX BPEIHOrO BO3JEHUCTBUSI HAa 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, POJIU XHUMHHM B IIO3HAHUU SIBICHUU
npupoasl, B (QOPMUPOBAHUU MBIIUIEHHS W  KYyJbTYphl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /I pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIECHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  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, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKas PEIIETKa,
TUNBl ~XUMHUYECKUX  PEAKUUM, PacTBOp, IJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIMTUYECKAs] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOW peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUU W 3aKOHBI (TeOpus
AIEKTPOJUTUYECKON Juccolmanuu, 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(OPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIE MNPU3HAKH MOHSATHUH,
yYCTaHAaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS MpPU
ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBlieHHss (GOpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  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 ONPENENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAas, MOHHAs, METAIUIMYECKasl, BOJOPOHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
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(OTEpHbIE TUAPOKCU/IBI, COJIH);

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

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |4 mnepuonos Ilepmoanueckoil cUCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «OHEPreTHYECKUe YPOBHM, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIUHEHUM
110 IepuoaaM u rpynnam llepuoanueckor cucTeMbl XUuMHUIECKUX deMeHToB [l. 1.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKkTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIaTh CYIIECTBOBAHUE T€HETHUYECKOW CBS3M MEXAY HEOpraHM4eCKUMU
BEILLIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBY pPEArupyroliMX BEUIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHS 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 YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
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 3JEKTPOHHOIO OajaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIyy OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHeIIHero Bo3aenctus (nmpunuui Jle latense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIekKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIyYEHHUSI CEPHOM KUCIIOThI, aMMHAKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyUYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOIb30BAHHEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IPY XUMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIUX B peakluu
BEIIECTB, TEIUIOBOro 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyZod M JabopaTopHBIM OOOpYyJOBaHMEM, a TakKXKe MpaBuia OOpalIeHHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHUYECKUM
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOJAOPOJA B MPUCYTCTBUU KaTalW3aTopa,
ONPENEJICHNE CpEeapl pacTBOPOB BEHIECTB C IIOMOIIBIO YHHUBEPCAJIBLHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu,
peaklry MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 33Ja4 110
TeMaM «Metambl» u «HemeTtamiby) B COOTBETCTBHM C MpPaBHIIAMH TEXHUKHU
0e30macHOCTH TIPU OOpAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
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 ApyTHXx);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
IEJI€CO00Pa3HOTO TOBENEHUS B OBITY W TPYJAOBOH JESITEIBHOCTH B IICIIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OIMACHOCTh BO3/ICHCTBUS HA KMBBIE OPraHU3MBbI OTPE/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 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbIe)
Ne i/m Kourpoabnsie IIpakTHuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYECKUX COSAMHEHUH A. 3
M. bytneposa
Uroro mo pazneny 3
Paznen 2. YriaeBoaopoabl
2.1 [IpenenbHbIe yTIeBOIOPOALI — AJKAHBI 2
59 HenpenenbHble yrieBogOpOIbI: aKEHBI, 5 1
' aJIKaINeHBI, ATKUHBI
2.3 ApoMaTu4ecKue yrieBoa0POIbI 2
24 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
' uX mepepaboTka
Hroro mo pasneny 13
Paznen 3. Kuciopoacoaepskamue oprannieckue coeJuHeHust
3.1 Cruptbl. Deron 3
Anpnerunsl. KapOOHOBEIE KUCIOTEL.
3.2 P 7 1

Crnoxubie 3¢upsl
3.3 VrneBoasl 3 1



Uroro no pazpeny

Pa3znen 4. A3oTcoaep:kaniue oprannyeckue coeJuHeHUust

13

4.1 AMUHBI. AMUHOKUCIIOTHIL. benku 3
Wtoro no pazaeny 3
Paznea 5. BoicokoMoJieKyJIIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Hroro no paszneny 2
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/m P Konrpoabnsie IIpakTuyeckue (up )
NporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcesbl
Pa3znen 1. TeopeTuueckue 0CHOBbBI XUMHUH
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u [lepuonnueckas cucrema XUMHUYECKUX 3
aniemenToB 1. Y. MeHneneena
12 Crtpoenue BeniectBa. MHOT0OOpasue 4
' BELIECTB
1.3 XUMHYECKUE PEeaKIHH 6 1 1
Wroro mo pazneny 13
Pasnea 2. Heopranunueckasi xumust
2.1 Mertaist 6
2.2 Hewmertamsr 9 1
53 CBsI3b HEOPTAHUYECKUX H OPTaHUICCKHX )
' BELIECTB
Hroro no paszneny 17
Paznea 3. Xumus u xKu3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

[IpenmeT opraHuyeckol XUMHUH, €€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

Teopus cTpoeHns OpraHUYEeCKUX

coequHennit A. M. byTtiepoBa, €€ OCHOBHbIE

TTOJIOKCHUA

[IpencraBnenue o kiaccupuKauu
opranuudeckux Beuiects. HomeHnkmnarypa

(cucreMaTuyeckas) U TPUBHAJIbHbIE HA3BAHUS

OpraHUYECKUX BEUIECTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — npocTenIIne
MIPEACTABUTENH AJIKAHOB

AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA
OTuUJEH U NpONWIEH — IpocTeiine
MIPEACTABUTENN AIKEHOB

[IpakTrueckas padota Ne 1. «[Toxyuenue
STHJIEHA U U3yYEHUE €T0 CBOMCTBY

Aunkanuensl. byranuen-1,3 u
MetunOytanuen-1,3. [onydyenue
CHUHTETHUYECKOTO KayuyKa U PE3HHBI

KoanuecTBo yacos

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl



AJIKHHBI: COCTaB U 0OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHUH Psll. ATIETHIICH —
MPOCTEUIINN MPEICTABUTEIb AIKUHOB

11 Bpluncnenus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['enernyeckas cBs3b YTIEBOIOPOAOB,
NPUHAAISKAIIMX K Pa3IMYHBIM KJ1accam
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

14 MIPUPOIHBII ra3 ¥ MOMyTHbIE HEQTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ nepepadboTKu
[IpupoHbIE HCTOUYHUKH YIIIEBOJOPOJIOB:

15 MPUPOHBII ra3 v MOMyTHbIE HE(PTIHBIC ra3bl,
HE(PTH U TIPOIYKTHI €€ epepadoTKu

16 KontponbHas pabora no pasaeny
«YTI1€BOIOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUIECHTITUKOIb U
[JILEPHUH

19 ®DeHoII: CTPOCHHE MOJIEKYIbI, (GPU3UIECKUE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpaeruabl: GopMaIbAETUA U alleTaIbJCTU/I.
AneroH

91 O/HOOCHOBHBIE IIpe/IeNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 IIpaktuyeckas pabora Ne 2. «CBoiicTBa



pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTBI, KaK

23 MPEJICTABUTEIIN BBICIIMX KAPOOHOBBIX KUCIOT

24 MBpbI1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe ICHCTBHE
CrnosxHbie 3(hUpbl KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ HAPOIN3 CIOXKHBIX
3¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OHOI0THYecKast POJib )KHUPOB
VYTraeBosl: cocTas, Kilaccu(uKanusl.

27 Bakneiime mpencTaBUTeNN: TIIIOK03a,
bpykTO3a, caxapo3a

08 Kpaxmai u mesmiroii03a Kak mpupoaHbIe
TIOJTUMEPHI
KonTponbHast pabota no pazaeny

29 «Kucnopoacoaepxarniue opraHuIeCcKue
COCITUHCHHUS

30 AMWHBI: METUJIAMUH Y aHUJIUH
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE

31 OpraHUYECKUE COCAMHEHUS, NX
ouosornyeckoe 3HaueHue. Ilentuant

32 benku kak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COCAMHCHHUS

33 OcHOBHBIE TIOHATHUSI XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OCHOBHBIE METOJIbI CHHTE3a

BBICOKOMOJICKYJISIPHBIX COCIUHEHU.



[InacTtmaccel, KaydykH, BOJIOKHA
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11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbIE

Ne uugpoBbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
o0pa3oBaTe/ibHbIE

n/n Bcero
padoThI padoThI
pecypchbl

XUMUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

[Tepuonnueckuii 3akoH u [lepuonnueckas
crucTeMa XuMu4deckux aymemeHToB 1. M.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHECHUI I10
TpyIIaM U TepuoiaMm. 3HaueHUe
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3emenToB .M. Menngeneena B
pPa3BUTUU HAYKHU

CrtpoeHnue BelecTBa. XUMUYECKas CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHusl KOBAJIEHTHOMN 1
cBsi3u. Bogopoanast cBA3b

BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTD.
Crenens okucienus. Bemiectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHHS

[TonsTue o nucnepcHbIx cucteMax. McTuHHbIE
U KOJUTOUJHBIE pPacTBOPBI. MaccoBast 107 1
BEIIECTBA B paCTBOPE



10

11

Krnaccudukanus 1 HOMEHKIIATypa
HEOpraHWYeCKuX coeqnHeHui. ['eneTnueckas
CBA3b HGOpFaHI/I‘-IGCKI/IX BCIICCTB, pa3quHI)1x
KJ1aCcCOB

Knaccugukaius XuMHUeCKuX peakiuuii B
HEOPraHWYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUs MacChl BEIECTB; 3aKOH
COXPAHEHUS U IPEBPALICHNS SHEPTUU NIPU
XUMUYECKHAX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMbIe peakiuu.
XUMHUYECKOE PABHOBECHE

[IpakTuyeckas padora Ne 1. «Bnusiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN

DnexTponutuyeckas auccoruanys. [lonstue o
BOJIOpOAHOM Moka3zatene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHUYECKUX M HEOPTAHMYECKUX BEIICCTB

12

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
ITonsaTue 06 37eKTpoIM3€e paciaaBoB U
pacTBOPOB CONIEH

13

14

KonTponbHas paboTa o pazmeny
«TeopeTryeckre OCHOBBI XUMHI)

Meraubl, ux nosioxenue B [leprnoguueckoi
CUCTEME XUMUUYECKUX 31eMeHTOB /JI. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3nvdecKkrue CBOMCTBA
METaJUIOB



CrninaBel METaIIOB. DJIEKTPOXUMUYECKHUH s

15 HaNpsHKEHUA METaJIOB
XUMUYECKUE CBOWCTBA BAKHEHIIINX METAIIOB

16 (HaTpuil, Kanui, KaIbIHiA, MAaTHUMN,
ATIOMUHUNA) U UX COCTMHEHUN

17 XHWMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COCTUHEHUN

18 XuMH4yecKre CBOMCTBA IIMHKA, JKele3a U UX
COCTUHEHUN
[Ipaktuyeckas pabora Ne 2. "Pemenue

19 SKCIIEPUMEHTAJIbHBIX 3374 110 TeME
«MeTtamas"
Hemerannsl, ux nonoxenue B [lepuoanueckoit

20 CHCTEME XUMHUYECKHUX d1eMeHToB J]. H.
MeneneeBa 1 0COOEHHOCTH CTPOEHUSI AaTOMOB
®uznyeckre CBOMCTBA HEMETAIIOB.

21 AnoTponus HEMETaIoB (Ha IpUMEpe
KHCIIopoJia, cephl, hocdopa u yriepoaa)

99 XHWMHMYECKUE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COCTUHEHUN

23 XUMHUECKUE CBOIMCTBA a30Ta, pocodpa u ux
COEIMHEHUI

24 XUMUYecKre CBOMCTBA yriiepo/ia, KpeMHHUS U
HUX COCOUHEHUN

o5 [IpumeHeHne BaXHENIINX HEMETAIIIOB M UX
COCTUHEHUN

26 O06o061IeHre U cucTeMaTu3alus 3HaHUH 110

teme «Hemertanneny. Berauciaenus mo



YpaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemienue

27 9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"HemeTtammsi'"»

28 KontponsHas pabota o Temam «MeTayutb» U 1
«Hemeramibny

29 Heopranudeckne u opraHn4ecKue KACIOTHI. 1
Heopranuueckue u opraHn4ecKue OCHOBaHUS
AMoTepHbIe HeOpraHUYECKHe 1

30 OopraHuydeckue coeuHeHus. [ eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUICCKUX
BEIIIECTB
Ponb xumun B o0ecrieueHu 3KOJIOTUIECKOM,

31 JHEPreTHYECKOH U MUIIEBON 0€301aCHOCTH, 1
Pa3BUTUU MEIUIIMHBI
[IpencraBienust 06 0OIIKMX HAYYHBIX

32 IIPUHLIMIIAX POMBIIUIEHHOTO MOTYYEHUS 1
BaKHEHUIIINX BEIIECTB

33 UYenoBek B MUpPE BEIIECTB U MAaTEPHATIOB

34 XuMHUs U 310pOBbE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YHEHUKA

METOAUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

BUBJIMOTEKA IIOK
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