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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), npencrabieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenpHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «Xumus» B o0Opa3oBaTelbHBIX opranu3ainusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX IOJNOKeHUN «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
deneparun Ha niepuoj 10 2025 roma» (Pacnopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3paboTKe MporpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1mieit ctparerun 00y4eHHsl, BOCIUTAHUS U Pa3BUTUSA 00YUYaIOIIUXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHIentyanbubie nosoxkeHus ®I'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH,
coliepaHusl, Pe3yJIbTaTOB OO0y4YeHHUs U TpeOOBaHUN K YPOBHIO MMOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIlii, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peajM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
o0yyJaroumxcsi Ha YpOBHE CpeJIHEro oOIIero oopa3oBaHUsl CpeACTBAMHU y4eOHOTO
npeaMeTra «XUMHS», COJIEpPKAHUE U TIOCTPOEHHE KOTOPOTO OINPEIECICHbl B
nporpaMMe MO XUMHH C Y4€TOM CHEIM(PUKA HAYyKHM XUMUHU, €€ 3HAUYCHUs B
MO3HAaHUM TPUPOABI U B MaTEpUaIbHOW XU3HU OOLIECTBa, a TaKXKe C YYETOM
o0luMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oo1ero oopazoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT 0CcoOyIi0 pojb B
COBPEMEHHOW LUBUJIM3AIMU, B CO3aHUHU HOBOM 0a3bl MaTepUANIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME 1EJOCTHOIO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JIaCTAMU MTPUMEHEHHUS.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KakJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha pELICHUE
rII00aNBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIIEBOM, FKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBA.

B coorBercTBUM ¢ OOMMMHM UEISIMH U NPUHLUIIAMH CPEIHEro OOIIEero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOJMMYI0 UM i1  BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEMIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMa, IPOJOJIKEHUS
00pa3oBaHMs B pa3IMUHbBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngomMu  TpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmIas ¥ HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHUU U3 OOlIeld XUMUM) U
oprannueckon xumuu. GopmMupoBaHHWE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHH.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuaia U 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYECKOM XHMHHM BEIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUUYECKOW TEOPHUHM CTPOCHHS OPTraHUYECKUX
COCAMHEHUI, a TakKe€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
Ope/CTaBlICHU O cTpoeHuu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHMYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHMyecKoll XUMHH IIOJIY4YalOT Pa3BUTHE
c(hopMUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[Ton HOBBIM yriOM 3peHUss B mpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3yYEHHbIH HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUUYECKU MaTtepuan Hu (aKTOJIOTMYECKHME CBEJIEHUS O BellecTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIiass U HeopraHUuecKas
XUMHSD)  O0yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JIOTMUECKUX TO3HIIHM,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH H3TOro 3akoHa — OT
000011ar011IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaxX W MPUMEHCHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHus jomnosHsercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJIEPKAHMS, HMEIOINIMMHU KYJIbTYPOJOTUYECKUM © MPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHUMAHHUIO B3aUMOCBA3UM XHUMHH C
JIPYTUMU HayKaMH, PAacKphIBaIOT €€ poJib B TMO3HABATEIILHOW W MPAKTHYECKOU
NESATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKCHHS K MPOIIECCY
TBOpPYECTBA B 00JACTH TEOPUHM M MPAKTUUYECKHUX MPUIIOKCHUA XHUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIMBATh UH(MOpPMALUIO U
OpUMEHATh €€ JUIA TIONOJIHCHUS 3HAHWH, peNICHUS WHTEUICKTYalbHBIX U
AKCIIEPUMEHTAILHBIX MCCIEAO0BATEIIbCKUX 3a/1a4. B 1emom conepkanne yaeOHOTo
npeaMeTa  «XUMHUsSD» ~ JAaHHOTO  YPOBHSL  M3YYEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJISI TMOHHUMAaHUS
bunocodckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHMYECKOro M
OPTaHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, IT03HABAEMOCTh TPHUPOJHBIX SBJICHUM IMyTEM OKCIIEPUMEHTAa U
peuieHus MPOTHUBOPEYMH MEXKIYy HOBbIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELICHUU DKOJIOTMYECKUX MpoOseM, a
TakKe MpoOJIeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mmane pemenus 3amad  BOCUHMTAHUS, PAa3BUTUS W COIUMATH3AIUN
o0yyJaroumxcsi NpUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEIETICHUI0
collepXaHusi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHpPOBAHUE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BOE 3HAYCHUE IS
pa3IUYHBIX BHJOB JICSITCIBHOCTH: pEUICHUS MpoOJieM, TOWCKa, aHalu3a W
00paboTku nHPOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWsS XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COJIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4deHUs IMpeAMeTa HalpaBlieHUEM
NEePBOCTENEHHOW 3HAYMMOCTHU TPAAMIIMOHHO MpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOU
NEATETLHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C
METOAMYECKOW TOYKM 3pPEHHUs TAKOM NOAXOJ K OIPEACICHUIO LENEU U3ydeHUs
IpeMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUsl TJIaBHBIMHU LEISIMU H3y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) ABIsAIOTCS:

e (opMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH OCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIGHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA IeJIel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CUCTEME CpelHero ooliero oopazoBanus. CerogaHs B
IpernojlaBaHu  XUMUM B OOJIbIIEH  CTEMEeHW OTHAETCA  MPEANOYTEeHUE
OPAKTUUECKONM KOMIIOHEHTE COJAepKaHHUA OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00II€00pa30BaTEbHON OpraHU3aliy, BIAICIOIIETO HE
HA0OpOM 3HaHWW, a (YHKIIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh crocobaMu U
YMEHUSIMU aKTUBHOTO MOJIYYEHHUS! 3HAHUN U MPUMEHEHUS MX B PEaJbHOM KU3HU
JUTSl peLIeHUs] TPaKTUYECKUX 3aj1ay.

B cBa3u ¢ 3TUM npu M3yYeHHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3ajauu, KakK:

ajanTamnys 00y4arolMXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CHUTYAIUsAX, CBA3AaHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYarolUMXCS  KJIKOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE [JISi Pa3IMYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, oUcKa, aHaln3a U 00paboTku MHpOpMAIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHs OMbITa JAESATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE€ MECTO B T[IO3HAHWM XHMHHM, a TaKXe /s OLEHKH C TO3ULUN
HKOJIOTHYECKON O€30MacCHOCTU XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MIPUPOIHYIO CPELY;



pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyYarOIIMXCSl: CIOCOOHOCTH CaMOCTOATEIBLHO IPUOOPETaTh HOBBIE
3HAHMS 110 XMMUU B COOTBETCTBUHM C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIONCKA U aHa/n3a y4eOHOU U
HAyYHO-TIOMYJISIPHONU WH(DOPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWHM U TPOBEACHUH XUMUYECKOTO
HKCIEPUMEHTA;

BOCIIUTAHWE Yy oOOydJarommxcs YOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEHICHUH IIOOAIBHBIX MPOOJieM
pPalMOHATBHOTO MPUPOIOIOJIH30BAHUS, TOMOJHEHUS YHEPreTHUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIEHUSI K TPUPOJIE M CBOEMY 3/I0POBBIO, a TaKXe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSI TMOJYYEHHBIX 3HAHUM Ui TPUHATUS TPaAMOTHBIX PEIICHUH B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOoM miaHe cpeaHero oOmiero o00pa3oBaHUS MPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeAMETHON 00yacTu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOuiero odpasoBanus, cocrariseT 68 yacoB: B 10 kiacce — 34 ygaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Hefieno).



COJEPXAHUME OBYUYEHUA
10 KIIACC
OPTAHUYECKAS XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOCHHsI OPraHUYECKHUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBIE 10O0kKeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYeCKUX BeUlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIEC CBSI3H.

ITpencraBienue o kiaccupuKaluyu OpraHuyeckux BemecTB. HomeHknarypa
OPraHWYECKUX COEIMHEHHH (CHCTeMaTh4yecKas) M TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEUIINX NPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 00Opa3llaMH OpraHMYECKHX BELIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOAECHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALIEHUIO OPIraHUYECKUX BEILIECTB
IpU HarpeBaHuu (TJIaBJIeHUE, 00YTIIMBaHUE U TOPEHUE).

YraeBoaopoanl

ATKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKMH psan. MeraH M 3TaH —
OpOCTEHIINE NPEIACTABUTENN AJIKaHOB: (PU3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuu 3aMEnIeHUs] W TOpPEHUs), HAXOXKJICHHE B NPHUPOJAE, NOJIY4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM Psi. DTUJIEH U NPONWIECH —
OpOCTEHIINE NPEIACTABUTENN AJIKEHOB: (PU3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIpaTallid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 m mermwiOyramueH-1,3: cTpoeHWe, BaKHEHIINE
XMMHMUYECKHE CBOMCTBA (peakuust noaumepusanuu). [lomydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TPOCTEHIINNA TNPEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (U3HUECKHE H
XMMHMUYECKHUE CBOWMCTBA (pEakUUU TMAPUPOBAHUSA, FaJOr€HUPOBAHUS, IHApaTallH,
TOPEHMUSI), TIOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (QU3NYECKHE M XUMHUYECKHE CBOMICTBa
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. T0myon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceoticmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTnueckas CBsI3b MEXIYy YIVIEBOJOPOJAAMH, NIPHHAMICKAIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKM YIJIEBOAOPOAOB. lIpupomHblii ra3 M IOIYyTHBIE
HepTsaHbpie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHi), muposm3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUIACTMAcC, KayuyyKOB U PE3UHBI, KOJUICKLIHUU
«Hepts» u  «YTOmp», MOJETMPOBAHHWE  MOJICKYJ  yTIEBOJOPOJOB U
rajJOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOIIMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB MM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHble OQHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckne W XHWMHUYECKHME CBOMCTBA (PEaKIMH C aKTHUBHBIMHU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKa.

MHOroaroMHple  CHUPTBHL.  DTUJIEHIVIMKOAb M  T[JMIEPUH: CTPOCHHE,
¢uznyeckue W XMMHYECKHE CBOMCTBA (B3aMMOJEUCTBHE CO IIEIOYHBIMHU
MeTajlaMM, KaueCTBEHHAasl peaklus Ha MHOIOATOMHBbIE CHUpTHI). [lelicTBue Ha
opraHusM uesoBeka. [Ipumenenue rimnepusa U 3THIICHIIAKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHUE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DOpMANBIAETHA, aleTAIbJIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakLMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (pu3nueckre U XMMHUYECKHUE CBOICTBa (CBOMCTBA,
oOmrye IS Kjacca KHCIOT, peakius 3TepupuKalnnm), moJydeHrne U MpuMeHEeHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK IPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOILEE AEUCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb KUPOB.



VYrneBonpl: cocTtaB, Kjaccupukamus — yriaeBoAoB  (MOHO-, JHU- U
nosicaxapuibl). ['roko3a — npocTeimmii MoHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaoM Meau(Il), okucnenue ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poJib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
Hewnosno3bl.  Pu3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (THOpOJu3,
KAaueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBPAIICHUIL:
IpOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rugpokcuomM meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmajaa € HOIOM),
IPOBEJICHHUE MPAKTUUECKOU pabOThI: CBOICTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Bolunicrnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLMH 10 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHMYecKue coequHeHus. Puzndyeckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe MHIMHA). buosiornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuapl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallns, KAYeCTBEHHbIE PEAKIINH Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS]

OCHOBHBIE TMOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUHU, CPEIHSIS MOJIEKYJIIpHAs
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpU3aIUs U MOJTUKOHIECHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanu3zanust MeXpeIMETHBIX CBSI3€H MPH U3YUYEHUN OPraHUYeCKOW XMMHUU B
10 kiacce OCYHIECTBISICTCS YEpe3 HCIOJBb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHSTHUMN, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszuka: wmatepusi, DSHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIa,
OHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U SAMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opraHm3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCJIKH, YIVICBOMABI, JKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE MPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE Mpenaparhl, MaTepPHAIbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 31eMeHT. AToMm. SIpo aroma, H30TOMNBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YpPOBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
351eMeHThl. OCOOEHHOCTH pacHpe/esIeHusl JIEKTPOHOB 0 OpOUTAIAM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. INEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[lepnognueckuit 3akoH U Ilepmoguyeckas cucremMa XMMHUYECKUX JJIEMEHTOB
J. . MenaeneeBa. CBsi3b NMEPUOAMYECKOTO 3aKoHA U [lepuoanyeckorl CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpyHmaM U IEPUOAAM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTtBa. XUMHUYECKas CBA3b. Buabl XMMHYECKOH CBA3U
(KOBaJICHTHasl HETOJIApHAsl W MOJIApHAsi, MOHHAas, MeTajuimdeckas). MexaHnu3mbl
o0pa30oBaHMsl KOBAJICHTHOM XUMHUYECKOM CBsA3M (OOMEHHBIH M JOHOPHO-
aKLUenTopHblil). BomopoaHas cBsA3b. BalleHTHOCTh. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOIO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIIbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[IonsTne o nucnepcHbIx cucTteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas qoJis BEIEeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckassh CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAIICKAIUX K PA3JTUYHBIM KJIACCaAM.

Xumudeckass — peaknus. Krmaccudukamuss  XUMHUYECKHX — PEAKIUd B
HEOPraHUYECKOM M OPraHUYeCKOil XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH IPU XUMHUUECKUX PEAKLIMAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMu4ecKoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMu4ueckoro pasHosecus. [Ipunnnn Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHble U ciialdble d5eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEWIECTB: KUCJIAs, HEUTPaAJIbHAS, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
neMmoHcTpanus Tabymn «[lepuoanueckas cucremMa xumudeckux 3eMenToB J[. .
MeHaeneeBa», U3ydeHHE MOJIENEH KPUCTANIMYECKUX PEHIETOK, HaOJIOJIEHUE U
OMMCaHUE JEMOHCTPALIMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3jioKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEACICHHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WHAWKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue paznudHbix (akTOpoB Ha CKOPOCThH
XUMHYECKON pEAKLIUN.

Pacuérnrie 3agaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM  YHCIE
TEPMOXHUMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHUEM IMOHSITUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilosoxxenne HemetaiuioB B llepuoguyueckon  cucreme
xumudeckux snemeHtoB [[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETANIOB (HA IpUMEpe
KHCJIOpOo/a, cephl, hochopa u yriaepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSUHEHHUIN).

[IppuMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Mertaiuibl. [lomoxenue meramioB B Ilepruoanyeckor CHUCTEME XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTa/uioB. O0mue ¢gusndeckue cBoiicTBa MeTaioB. CIiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KalWil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, Me/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl MoJiydeHus MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HX MPEBpaICHUN:
U3y4YCHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1a4, HAOJIOJIEHHEe M OIMCAHHE JEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOEHCTBUE THIPOKCHIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUIOB).

PacuéTtHbie 3agaun.

PacuéTel mMacchl BemiecTBa WiM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuéthl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
13 BEILIECTB UMEECT MPUMECH.

X¥UMHUS U KN3Hb

Ponp xuMum B 00eCleUeHHH SKOJOTHYECKOM, IHEPTETUUYECKON U MHIIECBOMN
0€30MacHOCTH, Pa3BUTHUM MeETUIUHBL. [IOHSATHE O HAy4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUINAX POMBIILICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB W MATEPHUAIOB. BAXKHEUIIHNE CTPOUTEIbHbBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl s JJNEKTPOHHKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAIIbHBIC
yIoOpeHusI.

XUMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCMHOJIb30BAaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO MCIIOJIb30BaHUS MpenapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHBIE CBA3H.

Peanmzamusi  MeXIpeIMETHBIX CBsi3ed MNpU  H3yYyeHUH OOmed
HEOpPraHUYeCcKO XUMUM B 11 Kjacce OCyIIEeCTBISETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHATUM, SBIISIIOLIUXCS
CHCTEMHBIMU JUISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOmue ecTeCTBEHHO-HAY4YHBIC TMOHSTHUS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KiacCUPUKANKA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHNE, SIBJICHUE.



dusuka: MaTepus, YHEPrusi, Macca, aToM, JCKTPOH, IMPOTOH, HEHTPOH, HOH,
U30TOII, paJMOAaKTHBHOCTh, MOJICKYJIa, SHEPTeTUUCCKUI YPOBEHD, BEIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PH3UUCCKHE BEIMUYUHBI M CIUHHUIIBI X
U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMCHTbBI, BATAMHHBI, 0OMCH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC MOPOJbI, IOJE3HBIC UCKOIAeMbIe, TOILIUBO,
peCypchl.

TexXHOJIOTHS: XUMHUYECKasl MPOMBIIICHHOCTh, METaUTyprHsi, IPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepUAJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJCTBO, ITHINCBAS
IPOMBIIIJICHHOCTh,  (hapMalleBTHYECKas  MPOMBIILICHHOCTh,  IIPOU3BOJCTBO
KOCMETHYECKHX IIpPerapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTCPHUAJIOB,
9JICKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MPOrpaMM CpeIHero o0mero oOpa3oBaHus —(JIMUHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHo-MeToauyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMbBIX PE3YJIbTATOB OCBOCHMS MPOrpamMM CPEAHEro OOIIEero
00pa3oBaHUs SBJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYypeE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIICIEHBI CIIETYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUMCKOW TPaKIaHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEICICHUIO;

HAJIMY1E MOTHUBAIMH K O0yUCHHUIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIECHUN JHMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYyYaroluxcsi PYKOBOJCTBOBATbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMU LIEJIOCTHOU
CHUCTEME XMMHUYECKOro 00pa30BaHus;

HAJIMYUE MPABOCO3HAHMS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
1IN U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM U BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU
U HJealaMUd POCCUUCKOTO TPaKJIAHCKOTo O0OIlecTBa, MPUHATHIMU B OOILECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOLUIMMHU  IIpoleccaM
CaMONO3HAHUs, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00ydJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTPaXKaroT
c(hOpPMUPOBAHHOCTh ONBITA [MO3HABATEIILHOW W MPAKTUYECKOM JAEeSTEIbHOCTU
oOyyJaroumxcs o peajiu3alu NPUHITHIX B OOLIECTBE IIEHHOCTEHW, B TOM YHCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHHUS 00YYaIONIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH IPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M IO3HABATEJIbHBIX 3a7]ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEHTHI IPYTUX IPU aHAIHU3E PAa3IMYHbIX BUJIOB YU4EOHOM 1EATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCITUTAHMS:

LIECHHOCTHOTO OTHOUICHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIECIUIO
OTCUYECTBECHHOM XHMMUH;

YBOXEHUSI K TMPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX  HAOMIONEHUH, KPONOTIUBBIX OKCHEPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHUUM MU MOCIECIYIOLIEM
aHaym3e UHPOpPMAIMKU O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IIOBEJICHUE M IIOCTYIIKM CBOMUX TOBAapUUICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOLIEHMS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONrofeHNsT TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYJAOBOU IEATEIBHOCTH;

IIOHUMAaHUsl LEHHOCTH NPaBWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJEHUS B CUTYaLUsIX, YTPOKAIOUIUX 3J0OPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-MCCIEN0BATENbCKON
JESITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3ysibTaTam TPYAOBOU AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
obpasoBanmsi, Oymymel npodeccuu W peaau3alnud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

HKOJIOTUYECKU 1IEJIECOO0PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COLUATBHOU CpEbL;

OCO3HAaHUS HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTHDKEHUH XUMHUHU IS
peleHus: BOMPOCOB PallMOHATIBLHOTO MPUPOAO0NOIB30BAHNUS;

AKTUBHOTO HEMPUATHS JIEWCTBHM, NPHUHOCAILIMX BpEJ OKpYKarolleu
IPUPOIHON cpelie, YMEHHS IMPOTrHO3UPOBATh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U IPENOTBpalIaTh UX;

HAJIMYHs PA3BUTOTO YKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COLMAJIBLHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEJICTaBICHUS 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKJIEHHOCTH B 0COOOW 3HAYUMOCTHM XMMHHM JJISI  COBPEMEHHOMU
OUBWIM3AIMM: B €€ TYMaHUCTHYECKOW HANpPaBIEHHOCTH W BaXXKHOM poJid B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbI, PEIICHUHU II100aNbHBIX TPOOIIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM, IUILEBOU U
HKOJIOTUYECKON 0€30MacCHOCTH, B Pa3BUTHH MEIUIMHBI, OOECIEYEHUH YCIIOBUN
YCIIEIIHOTO TPyJa M SKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXKJOro 4YJeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BATh



noJiy4aeMble 3HaHUS JJI aHajIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE HAay4HbIX (AKTOB M UMEIOIMIUXCA JAaHHBIX C IeJbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJNb30BaTh XHWMHUYECKUE 3HAHUS IS
penieHust npoOJieM B pealibHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKON 1eATeNbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TpyJAa B pas3liMUHBIX cepax MpoPpecCuoHAIbHON
NEeSATETbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MerarnpeaMeTHbIE PE3YNIbTATHl OCBOCHHSI YYEOHOro mnpeamMera «XUMHs» Ha
YPOBHE CpeAHero oOuiero 00pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUS  MHPOBO33PEHUS  OOYyUYaIOIIUXCS
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAyYHbIe MOHSITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTEMa, HAYYHbIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0BaHNE, HAOIIOCHIE, N3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHble yueOHbIC NEHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJsTUBHBIC), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHIIUN 00y4aronXcs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJagenue YHHUBEPCATbLHBIMU yueOHbIMH NMOo3HABATEIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYecKHUe TeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MNpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENCIATh LENU JACSATEIBHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh IMPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSTHS JJII OOBSICHEHUs] OTIEIbHBIX (PaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIacCU(PUKAIIMKU BEIICCTB M
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CIEACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSThH B MPOLIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATHL MOICIBHBIC TTPEACTABICHUS — XUMHUYECKUN
3HaK (CMMBOJ) DJJIeMEHTa, XuMHUYeckas ¢GopMmylsia, YypaBHEHHE XUMHUUYECKOM
peaknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3YYaE€MbIX BEUIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XUMHYECKUX
pEeaKUunii;

dbopMyIMpOBaTh MEJU U 33141 UCCIICTOBAHMS, HCTIOIb30BaTh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DPOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U  MPOBEJICHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
MpoIiecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000111eHUs U BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHMUS,
COCTaBJISATH OOOCHOBAHHBIN OTYET O TIPOJICTAHHOU paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBAaTENbCKOW W MPOEKTHOM
JEATEIIbBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MIOMCKY METOJOB pEIICHUA IPAKTUUECKUX 3aJa4y, MNPUMEHEHUIO Pa3IuYHbIX
METO/JIOB ITO3HAHUS.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(OpMmanuu (Hay4IHO-
MONyJIsIpHAsl JIUTepaTypa XHMHUYECKOTO COJIEp)KaHMS, CIPaBOYHbIE TOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh UHGOPMAIIMIO PA3IUYHBIX BUI0B U (HOpM
MpEJCTaBIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUUBOCTb;



dbopMyIHMpOBaTh 3aMpPOChl U MPUMEHSTHh PAa3IMYHBICE METOJBI MPH MOWCKE U
oToope wuHOpMALMK, HEOOXOAUMOM Uil BBIMOJHEHHUS Y4eOHBIX 3ajad
ONpeAeEHHOTO TUTIA;

npuoOOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TPEIACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, AUArPaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeACTBa Mmpu paboTe ¢
XUMUYECKON uH(MOpMAIMeld: TMPUMEHATh MEXKNpeaMeTHbie (pusnueckne wu
MaTeMaTHUYeCKUe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCTIONIb30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOI TeMbI B XOJI¢ AHAJIOTa W/WIIN
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYJIUPOBATh CBOU  MPEAJIOKECHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOHN 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIBHON JIEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPH BBITIOJHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaau3aluu y4eOHOro MpoeKTa U (popMyIHpOBaTH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS MO3UIMI B
x0J1e 00Cy X IeHHS 1 OOMEHAa MHCHUSMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSTEIIbHOCTh, OMpeeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TMpeajaraeMblii ajiropuT™M JCHCTBUH TIpH
BHITIOJIHGHUH YYEOHBIX W HCCIEAOBATENIbCKUX 3a7ad, BBIOMpaTh HamboJiee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMONY4YeHHMS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHalIn3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckass XUMUSI»
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUHA O XUMHUYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU



opupoAsl, B (POPMUPOBAHUU MBIUUIEHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U MPUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIMe TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
0001104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHyTass W COKpAIIEHHAS), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKENeT, (DYHKIIMOHAJIBHAS TPYIINA,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTII€BOAOPO/IbI,
KHUCJIOPOJ, U a30TCOJAEpkKAUUE COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XHWMHUHU;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXalume B OCHOBE NOHUMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIECATEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBbIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIUE IOHATHS MPU
ONMCaHHUH COCTABA, CTPOCHUS U NMIPEBPALLICHUN OPTaHUYECKUX COECIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHMX BEMIECTB W yPaBHECHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BELIECTB JISI WJUIFOCTPALUHA HMX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIICKHOCTh H3YYCHHBIX
OPTaHUYECKHUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEICIEHHOMY
KJIAcCy/Tpynne COeQUHEHUN (YIJIeBOJOPObl, KUCIOPOA U a30TcojepiKalliue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudeckor HomeHkiarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKOJb, THIECPUH, (HEeHON, (HOopMaNbAETH I, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSI OMPEICHATh BHUILI XUMHUYECKOHW CBS3U B
OPraHUYECKUX COCAMHEHUSIX (OAMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh ~ yYMEHHWI  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTEICH Pa3IWYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJIEH, MPOIMMIIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, STAaHOJ, STUJICHIJIUKOJIb,
mmInepuH, GEeHo, aleTanbAeTh]l, MypaBbUHAsI W YKCyCHAs KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), HILTIOCTPUPOBATH FT€HETUYECKYIO
CBSI3b MEXJy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTJI€BOJAOPOIHOTO
Chipbst (HedTh, TPUPOIHBIM Ta3, Yrojib), CHOCOOBI WX TEPEepadOTKU U
MPAKTUYECKOE TPUMEHEHUE TIPOYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHHUH BJIANCTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAyYHOT'O MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3YUYEHHUH BEIECTB U
XUMHUYECKUX ABJICHUN (HaO0IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
WCITOJIP30BAaTh CUCTEMHBIC XWMHYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOCyJI0l ¥ J1abopaTOpHBIM O0OPYJIOBAaHMEM, a TaK)Ke IpaBuia OOpalleHus ¢
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUUIAHUPOBATH U BBINOJHATH XUMHUYECKUUN
HKCIIEPUMEHT (IIPEeBPAILIEHUs] OPTAaHUUYECKUX BEILIECTB MPU HArPEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEAKUUU OPraHUYECKHUX
BCIIECTB, JCHATypaIusi OCJIKOB NMPU HArpEeBaHWH, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE30MacHOCTH TMpU OOpalEHUH C
BEIIECTBAMU M JAOOPATOPHBIM O0OpPYJOBAaHUEM, MIPEICTABIATH PE3YIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHMHYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CpeICcTBa MAacCOBOM
uHopmaruu, UnTepHeT u 1pyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€J1eCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
OINIACHOCTh BO3JCHCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpuMmepax crmocoObl
YMEHBIICHUSI W MPEJOTBPALICHUS HX BPEIHOrO BO3JACHUCTBUS HAa OPraHU3M
YEJIOBEKA;

JUIsT 00yJaronuxcsi ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENbIX M CHAa0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpains aisa 3anucu XuMHUYeCKUX

bopmy.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmass u HeopraHUYecKas
XUMHS» OTPaKaroT:

Cc(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B T[O3HAHWUU SIBJICHUU
npupoasl, B  (POPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIISHUS MMPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO W IPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30TOoMl, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHUSI, XUMUUECKAs CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TANBl XUMHUYECKHX  PEAKLIUH, PACTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOW peakiMk, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpHs
DJIEKTPOJIUTUYECKOU AUCCOUMALUM, nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS M MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUM SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJIOTHUYECKHE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJIy4eHUH U 0€30MacHOM HMCIOJIb30BAHUM BOXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEpPHbIC NPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME IOHATHS MPU
ONMCaHUH HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHII;

c(OpPMHUPOBAHHOCTh YMEHHI HCIHOJIB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyJl  BEIIECTB U  YpPaBHEHUH XMMHMYECKHUX  PEaKIIH,
cucrteMatuyeckyto HomeHknaatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YyrjeKHUCIbIi ras, aMMHak, TamiéHas
U3BECTh, HETALIEHAs! U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI OIpPENESATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DIEMEHTOB B COEIMHEHMSX Pa3JIMYHOIO COCTABA, BUJ XMMHYECKOU
CBsA3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMUECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJEKYJspHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCTUHCHUU;

c(hOpMUPOBAHHOCTH YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OMNpPEACIIEHHOMY Kiaccy/TpyIie
COEIMHEHHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAJIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMbBICI MEPUOANUECKOrO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB |4 mnepuono Ilepuogndeckoil cucTEMbI
xumudeckux 3neMmentoB JI. VM. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPTrEeTHUYECKUE YPOBHU, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCAUHEHHI
110 nepuoaaM U rpynnam llepuonnueckon cucremel XMMUYECKHUX 3i1eMeHTOB [I. U.
Menpeneena;

chOpPMUPOBAHHOCTh ~YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILLECTBAMH C [TOMOILBbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATh XUMUYECKHUE PEAKLIUU IO
pa3IMYHBIM MpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCJIEHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIIATH YpPaBHEHHUS PEaKUUi pa3IUUHbBIX
THUIIOB, TIOJHBIE M COKPAIEHHBIE YPABHEHHS PEAKIil HOHHOTO OOMEHa, YYUTHIBAS
YCJIOBHSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUH, MOATBEPKIAIOLINE
KAUECTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELLECTB;

c(OpPMUPOBAHHOCTh ~YMEHHM  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTaBJICHUS 3JEKTPOHHOrO OallaHca
ATUX PEAKIM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaxkuu OT Pa3IMYHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOIO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelUIHero Bo3aenctus (mpunuu Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JekKalye B OCHOBE IMPOMBIIUICHHOTO IOJYYEHHS] CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke C(OPMUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX H
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPON3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C MCIOJIb30BAaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XMMHYECKUX PEaKIUAX, MAacChl BEIIECTBA WK 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce MM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON
nocyAaod M JabopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHIA BOAOPOJA B MPUCYTCTBUM KaTalU3aTopa,
ONpEIEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
UHIMKATOpa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XHUMUYECKON peakinu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIUU Ha Ccyib(dar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PELICHUE AKCIEPUMEHTAIbHBIX 3a/1a4 IO
TeMaMm «Metaiby U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
Oe3omacHOCTH IpHU OOpAIllEHUHU C BEIIECTBAMH U JIA0OPATOPHBIM 000pPYI0BaHUEM,
OPEJCTaBISITh PE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOLIUX peaKuil U (HOpMyIupoBaTh BBIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MAacCOBOM
KOMMYHUKAaIu, THTEpHET U JpyTuXx);



c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€J1eCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAKOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONIACHOCTbH BO3JCUCTBUS HA KUBBIC OPraHU3Mbl ONIPEACIIEHHBIX BEIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaTh Ha mpumepax crnocoObl YMEHBUICHHUS U
MPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX I[O3HAHUSA BEUIECTB U
XUMHYECKUX SBJICHUIM;

JUIS CIIETIBIX M CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIO0Ib30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains aisg 3anucu XuMHYeCKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Paszgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Htoro no paszneny 3
Paszaea 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBogOpOAbI — aJIKaAHbI 2
2 HenpenenbHble yrieBoJopoabl: alKeHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yriaeBoa0pOoabl 2
54 [TpupoHbIe UCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNs!
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 )
CrnosxxHble 3upsI
3.3 VYrneBoanl 3 1




Hroro no pasneny 13
Pa3znen 4. A3oTcoaepskaniue opranHnyeckre coeJuHEeHUst

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy I pHbIE COeIHHEHUSA

5.1 Ilnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaunmeHnoBanue pa3ieoB U TeM uudpoBLIe
Ne i/l P Konrpoabnbsie IIpakTuueckue (witepp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbBI XUMUH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 Crtpoenue BemiecTBa. MHOT0OOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Htoro no pasneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertamisl 1
2.2 HemeTamner 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Pasznea 3. Xumusd u :Knu3HbL
3.1 XuMHA U )KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBOo 4acoB JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tema ypora Bcero Konrpoabrpie  TMpakruieckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeﬂbeIe
padoThI padoTsbI pecypesI
| [IpenMeTt opraHuyecKoil XuMuH, €€ |
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKECHHUS
[IpencraBnenue o knaccupukanum
3 opraHuueckux Bemects. Homenknarypa |
(cucremaTudeckas) U TpUBHUAIbHBIE
HA3BaHUS OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYCCKUHU P
5 MertaH u 3TaH — OpocTeuIe |
MPEACTAaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTuUjEeH U NPONUIeH — IpocTeiine 1
MMPEACTAaBUTCIIN AJIKCHOB
g [IpakTuueckas padota Ne 1. «Ilomyuenue | |
STUJICHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. [lonyaenue 1

CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETUIEH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

1 Brpluncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas CBA3b yrieBOJOPOAOB,
MPUHAJIEKAIUX K PA3IMYHBIM KJIaccaM
[IpupoaHble HICTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOIHBII ra3 U MOMyTHbIE He(TIHbIC
ras3sl, HepTh ¥ POJYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 NPUPOHBIH ra3 U MOIMyTHHIE He(TIHbIE
rassl, HepTh ¥ IPOJYKTHI €€ mepepaboTKu

16 KonTponbhas pabota no pazaeny
«YTIIeBOIOPOABD

17 [IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBs3b

13 MHoOroaTOMHBbIE CIIUPTHI: ITUIEHTIIUKOIb U
TJIUIEPUH

19 @DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anbreruasl: GopMalbIeTua U
aneTanpaerua. AeToH

21 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAas U YKCYCHasI

22 [IpakTuueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD)

CTeapI/IHOBaﬂ n OJICMHOBas KHCJIOThI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 MBpb11a Kak CoJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NCHCTBHE
CrnosxHble 3(DUPBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

%6 Kupbr: Tuiponus, npuMeHeHue,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCUpUKaLU.

27 Baxwuelinme npeactaBUTeNn: ri0Ko3a,
¢bpykTo3a, caxaposa

)3 Kpaxman u nemirono03a Kak npupoHbie
MOJIUMEPBI
KonTtponbHas pabora no pazneny

29 «Kucnopoacoaep:xaiiue opraHuyecKue
COCTMHEHUS»

30 AMUHBI: METHJIAMUH U aHWJIUH
AMUHOKHUCIOTHI Kak aMm(poTepHbIe

31 OPraHUYEeCKHE COCTMHEHUS, NX
Ouosnoruueckoe 3Hadenue. [lentuabr

1 benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSUHEHUS

1 OcHOBHbIE OHATUSA XUMHH
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUN

34 OCHOBHBIE METOILI CUHTE3A




[Tnactmacchl, kKaydyku, BOJTOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTsI

JlaTa
U3yUYeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTyparus aToMOB

Ilepuonnueckuii 3axoH u Ileprognueckas
CHCTeMa XUMMHYECKuX 3aeMeHToB JI. W.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG,Z[HHGHPIFI 110
TpyIIaM U epuoaam. 3HaYCHHE
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3yemenToB /.M. MenaeneeBa B
pPa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBA3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHMS
KOBAJICHTHOM CBsI3U. BogopoaHast cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUHBIE PACTBOPHI.
MaccoBas 1014 BEILIECTBA B PACTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeNMHeHuM. [ eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCcCOB

Knaccudukanus XuMU4ecKux peaxiiuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHHS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEaKUm»

11

DnekTponuTrudeckas aucconuanus. [lonsarue
0 BoziopoHOM Tokasarene (pH) pactopa.
Peakniuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX n HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AMIEKTpOITH3E
pacIIaBOB U paCTBOPOB COJICH

13

KonTtponsHas pabota no pasueny
«Teopernueckre OCHOBBI XUMHI

14

Merauibl, ux nosnoxenue B [lepunoanueckoit
CHUCTEME XUMUYECKUX AeMeHTOB /[]. U.
MemnzieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOme Gu3ndeckue cBOKNCTBA
METaJUIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PSIIT
HanpsHKEHUH METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHENIIINX
METaJuIoB (HATpUH, Kajaui, Kajablui, MarHui,
QIIOMUHUI) U UX COEAMHEHUH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XyMHUYeCcKre CBOMCTBA [IUHKA, JKelle3a U UX
COCTMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramie»"

20

Hewmeranbl, ux monoxxeHue B
[Iepronnueckoit cucreMe XMUMUYECKUX
anemeHToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYeCKue CBOMCTBA HEMETAIIOB.
ANTOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCIIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHNN

23

XuMHUECKue CBOMCTBa a30Ta, hocodpa 1 Ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpEMHUS U
UX COCOUHEHUN

25

[IpumeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COCTMHEHNN

26

O0001IeHME U CUCTEMATU3ALMS 3HAHUHN 110




TteMe «Hemeraniawl». Berunciaenus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenune

27 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME 1
"Hemertanmnsi"»

73 KoHnTtponbHas paboTa mo TemaM «MeTaubiy 1
u «Hemerauib»

29 Heopranunueckue n oprannueckue KUCIOTHI. |
Heopranunueckue u oprannueckre OCHOBaHUS
AmdoTepHbIe HEOPraHUYEeCKUe U

30 OpraHMYECKUE COeIMHEHUS. | eHeTrueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMum B ob6ecrieueHNH SKOJIOTHIYECKOi,

31 SHEPreTUYeCKON U MUIEBOH 0e30MacHOCTH, 1
Pa3BUTUU MEIULIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO [TOIYy4eHUS 1
BaXKHEUIIINX BEIIECTB

33 YenoBek B MUpE BENMIECTB U MaTEPUAIOB 1

34 XHMHUA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






