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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM HAa YypPOBHE CpPEIHETO O0OIIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepannmn», TpeOoBaHU K pe3ysibTaTaM OCBOCHHUSA
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMbl  CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbIXx B  dDeaepabHOM  IOCYJIapCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XHMHsS» B 00pa30oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMoyoXkeHul «Crpareruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@epnepanuu Ha nepuoy 10 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOy4eHUsl, BOCIIUTAHUS U PAa3BUTHS 00yJalOUIUXCsl CPECTBAMU
yaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COZlepKaHUs, PE3yJbTaTOB OOydYeHHWS M TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHON CHCTEME XUMHUYECKOrOo o0O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 W TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEp)KaHHE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHUMHUU € Y4ETOM chenuduKd HAayKu XUMHUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM J>KM3HU OOIIECTBa, a TaKXKe C y4EéToM
o0mux T1ened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOylo poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABIICHUS 00 OKpYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO
Tpyda MU KU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBUM € OOmMMM LENSMHA W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOKEHUS
o0pa3oBaHMs B pa3IUUYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - nipeameTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWH M0 HEOPTAaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOMICH XUMHH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBl 3HAHWM NPU U3YYCHUU
npeaMeTa 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJAXOJa K HW3Y4YEHHI0 Y4YeOHOro warepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckol XHWMHUU TOJYYalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKOU PEAKIIUH.

[lon HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» 00ydarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
00o01IaromIei 10 0ObACHSIOMIEN U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kmaccoB
IIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHYECKH W MPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PacKpbIBAlOT €€ pOJib B IIO3HABATEIbHOM U IPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALIUIO U
OpPUMEHATh €€ JJId TONOJIHEHUS 3HAaHUM, pEelIeHUs WHTEUIEKTYalJbHbIX U
AKCINEPUMEHTAIIbHBIX HUCCIEA0BaTEeNIbCKUX 3a4a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsSD»» ~ JAaHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUE y OOYyYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM SKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaKKe MpoOJeM cOepexeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
o0Oy4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUN, HUMEKOIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUYECKON
U HCCIIEJOBATENBbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHWUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIBbHONM XApaKTEPUCTUKU IEJIed HW3Yy4YEHUsT NIpEeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPATUIIMOHHO MNpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACIIECHUIO LEIIE W3yYEHUS
IIPEMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4Y€HUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) saBistroTes:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U IOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSACHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  IPaBUII
6e30macHOro 0OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a/1ad U3yYeHUs
IpeaMeTa B IPOrpaMMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoBanusi. CerogaHs B
NpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCAd  MPEANOYTEeHUE
NPAKTUYECKONM KOMIIOHEHTE CoJep)KaHusd OOyuYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHM3aliy, BIAICIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSIMHU aKTUBHOTO MOJIYYEHHUS] 3HAHUN U NMPUMEHEHUS UX B PealbHOW >KU3HU
JUTSL pelIeHus] TPaKTUYECKHUX 3a/1ay.

B cBA3M ¢ 3TMM npu H3ydyeHUH MpeaMeTa «XUMUsS» JOMHUHHUPYHOLIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKe LENU U 3aa4u, KakK:

ajanTamys 00y4arolUXCsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
PELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopMmupoBaHre y O0Oy4arolUMXCsi  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: pelIeHusl mpoljeM, oUCKa, aHalnu3a U 00paboTKku MH(pOpMAIH,
HEOOXOIUMBIX Ui NPUOOPETEHHs] OMbITa MAEITEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke 1 OUEHKHM C TO3ULUN
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH JJI1 TIOMCKA U aHayn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMALIUK XUMUYECKOTO COJIEPKaHUS;

(dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcsi YyOeXIEHHOCTH B T'yYMaHUCTUYECKOH
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXXHOM POIM B PEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOIO
OTHOILIEHUSI K TPHUPOJE M CBOEMY 3JI0POBbIO, a TaKXe NPUOOPETEHHUs OIMbITa
WCIIOJIb30BAHUSI TIOMYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHHH B
CUTYaIIUX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHHUSIMHU.

B yueOnoMm mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaAMETHON 00sacTu «EcTecTBeHHO-HAYyUYHbIE
PEIMETBD.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).

3a cueT yacTu PopMHUpPyeMOl yuacTHUKaMU 00pa30BaTeNIbHOTO MpoIiecca B
10 1 11 xnaccax go0aBiieH 1 yac Ha U3y4yEeHHE XUMUHU.



COJEPKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUH

[IpeameT opraHnuyeckoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEpHAIOB. T€OpuUs CTPOEHUSI OPraHUYECKUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKux BeniecTB. [omoiiorusi, wuzomepus. XHUMHUECKass CBA3b B
OpPraHUYECKUX COECTMHEHUSIX — OJUHAPHbBIC U KPATHBIEC CBS3U.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpPraHMYeCKUX COEJUHEHHIN (CUCTeMaTHYecKas) W TPUBHUAJIbHBIE Ha3BaHUSA
BAKHEUIIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB W HUX MpEeBpaIleHU:
O3HAaKOMJIEHWE ¢ oOpa3llaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
OMMUCAaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHbl: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psna. MeraH W d3TaH —
MPOCTEUIINE TPEICTABUTENIN AIKAHOB: (U3MYECKHE M XUMHUYECKHE CBONCTBA
(peakuuu 3aMEILIEHUS] U TOPEHMS), HAXOXKIAEHUWE B MPUPOJE, MOIYyUYECHHE U
IpUMEHEHUE.

AJIKEHBI: COCTAaB M CTPOCHUE, TOMOJIOTUUECKHUI psii. DTUJIEH U MPOMUIIEH —
MPOCTEUININE TPEICTABUTEIN AJIKEHOB: (U3MYECKHE W XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATAlUM, OKUCICHUS U
MOJIMMEPU3ALINH ), TOTYyYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 um metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus mnoaumepusanuu). [lomydeHue CHUHTETHUYECKOTO
KayuyyKa U pEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHH Psijl. ATICTHIICH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUEe WU
XUMHUYECKHUE CBOMCTBA (pEaKIMKU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLIH,
rOpeHus), MOJyYEHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MTOJIYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONyuyeHue U npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAICKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTU4YeCKuil), mnuposn3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIleHU:
O3HAKOMJIEHHE C 00pa3laMu IUIaCTMAcC, KaydyyKOB W PE3HUHbI, KOJUIEKUIUU
«Hepts» u  «Yromp», MOAEIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluuciaenuss mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIICCTB WM MPOTYKTOB PEAKIIHH).

Kucaopoacoaep:kamnue opranHnyeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu cUpTOB. [[elicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakllds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M yesnoBeka. [[pumeHeHnne ramuiepruia u STUIICHTIIUKOJIS.

®deHo: CTpOCHHWE MOJEKYJbl, (HU3NYecCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Qenona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbIaeruja, aleTalblIeruja: CTPOCHHUE,
bu3nUecKne U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHCIICHHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Juist Kiacca KUCJIOT, peakius 3TepuduKanum), nojaydyeHue U MpuMEHEHue.
CreapuHOBasi M OJICMHOBAsT KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla KaKk COJIM BBICIITUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JW- H
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
rugpokcuom meau(ll), oxuciaeHue ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunte3. OpykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
IpoBeJcHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
rugapokcuoMm meau(ll)), anpaeruios (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKI[MU MO HW3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. llepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOMICTBa OENKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
HAOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE TMOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPHU3aLUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTANIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONh30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOpHbIE MTOPOABI, MOJE3HbIE UCKONAEMbIE, TOILIUBO,
peCypCBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaUMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJTACC
OBLIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJi0uKa. DHEPreTUUECKUe YPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IICKTPOHHAS] KOH(PUTYPAIUS aTOMOB.

[Tepunonnueckuit 3akoH u Ileprnonnueckas cucremMa XUMUYECKUX JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA W [lepnoanueckoi CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TPYyMIaM U TEPHOJIaM.
3HaYCHUE NIEPUOJINYECKOTO 3aKOHA B PA3BUTUM HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBsI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJisipHash M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLUeNnTopHblil). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XWMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunmun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC B cliadbie d5ekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. .
MeHneneeBa», U3ydeHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO0IeHuE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEaKIUU HOHHOIO OOMEHa),
IIPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandecko  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuUMepe
KHCIIOpOJa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX IPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATBLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO HCIOIB30BaHUS NPEMapaToB OBITOBOW XUMUU
B MIOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€d TMpU  HU3YyYCHUM  oOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALM, MNEPUOAUYHOCTh, HAONIIOJACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKkasi MPOMBIIUIEHHOCTh, METAJUIYPTHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oomiero oOpa3oBaHus (JTUYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHo-mMeToauyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHUs SBJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TIpaKJaHCKOM WACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICICHUIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YO€XKIECHUN JTHMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LETU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeAaMeTa «XHUMHS» JTOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWJIaMH  TOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IpOIECCaM
CaMONO3HAHUsA, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJarommMXxcs.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUA MpeaAMeTa «XUMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTh OMNBITa MO3HABATENIbHON M MPAKTUYECKOW JAESITeIbHOCTU
00yJaroluxcs Mo pean3aluy MPUHIATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEMH,
YBaXKEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IPYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBaO)KEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBBIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust mpaBuil 0e30mMacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM U HENPUATHS BPEAHBIX NMPUBBIYEK (YHNOTpeOIeHUs
aJIKOTr0JIs, HAPKOTHKOB, KYpEHHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTHUECKUX 3a]ad
COLIMAJILHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYeHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHusi, Oyayuiedl npodeccun M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIPOCOB PALMOHAIIBHOTO TPUPOOTIOIb30BaHNS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3MPOBATH HEOIArONMpPUSTHBIE SKOJIOTHMUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4Ms Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIeM MHUPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LIUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaIbHON KYJIBTYPbI, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUN
YCHEIIHOTO TPyJa U OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXKIOro 4ieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUN, YMEHHUSA J1eJIaTh 00OCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAyuyHbIX (AKTOB W HMEIOIIMXCS MJAHHBIX C IEJNbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust mpo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH N0 XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodheccuoHaTbHON

NESATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHble pe3ysbTaThl OCBOSHHS y4eOHOro mnpenMera «XUMHUsS» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydaOIIUXCA
MEXTUCIHUIUTHHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIC TOHSTHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCClIeI0BaHKE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBeEpcallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJsTUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATILHON
I'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOiXCs;
CIIOCOOHOCTH oOy4JaroImxcs HCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKAaTUBHBIMH W  PETYyJISTHBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHCHHE XHWMHUYECKOU
peaklMy — TMpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIET0BAHMS, UCIIOJIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
mporecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETa), aHaMM3UpOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uH(pOpMaIMel: NpUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MPOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCIEAOBAHUIN MyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYILIECTBISATh CBOIO TMO3HABAaTEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHM Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BBIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJTIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B  (OPMUPOBAHWUU MBINUICHWS] W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM TSl PEIIEHUS MMPAKTUIECKUX 3a/1a4
¥ DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOTHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKUN JJIEMEHT, aToM, DJIEKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, DJIEKTPOOTPHUIIATEIEHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TPYIINa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJI€BOJOPO/IbI,
KHUCIIOPOJ W Aa30TCOJEpIKAIIUE COSAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCIMHEHUS); TCOPUH M 3aKOHBI (TEOPHS CTPOSHUS
opranmdeckux BemiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHYECCKUN S3bIK XWMHH, MHPOBO33PCHUYCCKHUC 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBAaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM WCIIOJIB30BAHUN BAXKHEHIITMX OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JACATEIBHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPHU3HAKU MOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTIMICAaHUM COCTaBa, CTPOCHHMS U MPEBPAICHUN OPraHUIECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIIA MOJIEKYJ OPTaHWYECKUX BEIIECTB IS WJUTIOCTPALMHA KX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUH (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIC COCIWHEHWs), JaBaTh WM Ha3BaHHS T10
cucteMatnueckorr Homenkimarype (IUPAC), a takxke NTpUBOAWTH TPUBUAIHHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHod, (popmanbaerul, aleTalbIeruja, MypaBbUHas
KHUCIIOTa, YKCYCHAsI KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBS3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XWMHUYECKHX PpEaAKIHil ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTK U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJUTH BBIUMCICHUS TI0 XHUMHYECCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHHU TIPU MU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuUia OOpalIeHHs ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MOTyUYCHHE
THJIEHA M W3yYE€HHUE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYJOBAaHHMEM, IIPEJCTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alKucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXpAaHEHHS CBOEro 3J0POBBS M OKpYXKAIOIIEeW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBHS HA >KUBBIE OPraHU3MbI OIPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BeKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX ¥ CIHA0OBUASIIUX OOYYAIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas M HeopraHUYecKas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIINE MOHATUS (XUMHUYECKUN 3JIEMEHT, atoMm, u3oTom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJd, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJTTMYECKas, BOJOPOAHAS ), KPUCTAIIMYECKasl pEIIETKa,
TANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,
NIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMHUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
IEKTPOJIMTHYECKON Jaucconanuu, nepuoguyeckui 3akon J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN $3BIK XHUMUH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKALUIME B OCHOBE NOHUMAHUSA NPUYUHHOCTH W
CUCTEMHOCTH XMUMHYECKHX SIBICHUH, (PaKTOJIOTUYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€30MaCHOM HCHOJIb30BAHUM BAKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
cocTaBieHuss (HOpMys BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cuctemarnueckyro HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIIBbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U A€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |-4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudecknx snemeHtoB [I. M. MenpaeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «9HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M UX COEIMHEHUU
10 TIEpUOIaM | rpyimmaM llepruoanyeckor CUCTEMbl XUMUYECKHUX 3eMeHTOB /[l. M.
Mengeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHU4YEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTMMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pazIUYHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTaHMYECKUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM TYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  paCKpbIBaTh CYIIHOCTh  OKHUCIUTENIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOLIMX HAy4YHBIX NPUHILUINAX U
HKOJIOTHYECKUX MPOOIEeMax XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJIb30BAHUEM
MOHSTUS «MaccoBas JOJiIsl BEIIECTBA B PacTBOpeE», OOBEMHBIX OTHOIIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMONHATH XUMHYECKUI
IKCIEPUMEHT (Pa3oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cyibdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronmXxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUUYECKUX SIBJICHU;

JUISL CIENbIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsl
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4YeCKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUN A. 3
M. bytneposa
Hroro no pazueny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenbHbie yrieBoaopOIbl: alKEHBI, 6 1
' AJIKaIUCHBI, aJTKUHBI
2.3 ApomaTudecKue yrieBoa0pOIbl 2
24 [IpupoiHbIE ICTOYHUKH YTIJIEBOIOPOJOB U 3 1
' UX nepepadoTka
HWroro no pazneny 13
Pasznea 3. Kucaopoacoaepskaimue opranHnyeckue coeIuHeHust
3.1 Crnuptsl. @eHon 3 1
3.9 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
' Cnoxuble 3QUpbI
3.3 VrneBoasl 3 2
HWroro no pazneny 13




Pa3nes 4. A3oTcoaepskanue opraHidecKue coeJUHEHHUs

41 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazueny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KouunyecTBO 4acoB JIeKTPOHHbBIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHU
Crpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepnonnueckas cucTeMa XUMHUIECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKIIUU 6 1 1
Hroro no pazueny 13
Pa3nes 2. Heopranun4yeckasi Xumust
2.1 Mertamibl
2.2 Hewmeraminb 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 1
' BEILIECTB
Hroro no pazueny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4 1
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 4







IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

KoumnuyecTBo yacos JJIEKTPOHH
ble

Hara uudposbie
u3ydyenuss  odOpasoBare

Kourpoas IlIpakTuuyec

HBbIEC KHe

0
padoThI padoThI JEHBIC
pecypcsl

Nen/m  Tema ypoka Beer

IMpeamer
OpPraHu4ecKo
XHUMHUH, €€

’ 1 02.09.2025
BO3HUKHOBEHHE,
pa3BuTHE U

3JHAYCHHE

Teopus
CTPOEHHUS
OpPraHM4YecKux
2 coeIMHEeHUH A. 1 04.09.2025
M. bytaeposa,
€€ OCHOBHBbIE
MOJI0KEeHH S




IIpeacraBiienue
0
KJIaccupuxkaumuu
OPraHU4ecKuX
BELIECTB.
Homenkiaartypa
(cucreMaTu4eckK
asi) u
TPUBHAJIbHbIE
HA3BaHUS
OPraHU4ecKuX
BeLIECTB

09.09.2025

AJIKaHBI: COCTAB
U CTPOEHHUe,
rOMOJIOTHYECKHUI

psia

11.09.2025

XuMHu4YeckKkue
CBOMCTBA
AJIKAHOB

16.09.2025

MeTaH 1 3TaH —
npocremmue
NpeACTABUTEIN
AJIKAHOB

18.09.2025




Cnocoonl1
MOJTyYeHUs
AJIKAHOB

23.09.2025

AJIKEHBI: COCTAB
U CTPOEHHe,
CBOMCTBA

25.09.2025

JTHJIEH U
NPONUJIEeH —
npocrenime
NnpeaCcTABUTEIN
AJIKEHOB

30.09.2025

10

XUMHYeCKHne
CBOMCTBA
AJIKEHOB

02.10.2025

11

IIpakTHyeckas
padora Ne 1.
«Ilonyuenue
3TUJICHA U
HU3Yy4YeHHeE ero
CBOMCTB»

07.10.2025

12

AJIKaHEHBI.
byraguen-1,3 u

09.10.2025




MeTHI0yTaAMeH-
1,3.

13

IMoayuenue
CHUHTETHYEeCKOI0
KaydyKa u
pe3uHbI

14.10.2025

14

AJIKMHBI: COCTaB
H 0COOEHHOCTH
CTPOEHUS,
TOMOJIOTHYECKHM

psin.

16.10.2025

15

AnerniieH —
MPOCTEeH NI
NPeACTABUTEIb
aJIKHHOB

21.10.2025

16

IIpumenenue
AJIKHUHOB

23.10.2025

17

Boruucienus mo
YPABHEHHIO
XNMHYECKOH
peakumnu

06.11.2025




18

ApeHbI: 0eH30.1
U TOJIYO.JI.
TOKCHYHOCTH
apeHoB

11.11.2025

19

CrtpoeHnne u
CIoco0bl
NMoJIy4YeHus
apeHoOB

13.11.2025

20

Xumuyeckue
CBOJICTBA apECHOB

18.11.2025

21

I'eneTnyeckas
CBSI3b
yIJIEBOAOPOAOB,
NPUHALJIEKALH
X K Pa3jiun4YHbIM
KJaccam

20.11.2025

22

IIpupoausbie
HCTOYHUKHU
yIJIeBOJOPOAOB:
NPUPOIHBIN a3
U NOIYTHbIE
He(dTsAHbIE ra3bl,
HedTH M

25.11.2025




NPOAYKTHI €€
nepepadoTKu

23

Kpexunr
He(PTEeNnPOAYKTOB

27.11.2025

24

IIpupoansbie
HCTOYHMKH
YIJIEBOIOPO/IOB:
NMPUPOIHBIN ra3
U NONYTHbIE
He(pTAHbIE ra3bl,
He(PTb U
NMPOAYKTHI €€
nepepadoTKku

02.12.2025

25

Oo0o0maromui
YPOK 110 TeMme:
YriaeBoaopoanbl

04.12.2025

26

KonrpoabHas
padora no
pasneny
«YT1J1eBOA0OPOaAbI

09.12.2025




»

27

AHanu3
KOHTPOJIbHOM
padoThI

11.12.2025

28

IIpeaenbHble
OHOATOMHBIE
CIIMPTHI:
METAaHOJ U
3TaHOJI.
Boaopoanas
CBSI3b

16.12.2025

29

XuMHUYecKue
CBOMCTBA
npeaeJabHbIX
0JHOATOMHBIX
CIIUPTOB

18.12.2025

30

Cnoco0bl
MOJIyYeHH sl
npeaeJabHbIX
0HOATOMHBIX
CIIMPTOB

23.12.2025




31

MHoroaroMHbIe
CIIUPTHI:
ATUJIEHIJINKOJIb
U [JIMLIEePHH

25.12.2025

32

DeHou:
CTPOECHHEe
MOJIEKYJIbI,
¢usnueckue u
XHMHYECKHE
CBOMCTBA,
NpPUMEHEeHHue

30.12.2025

33

Albaeruabl:
(popmanbaerna u
aneTajbaerui.
AlleToH

13.01.2026

34

AJbJIeruabl:
XNMHYECKHe
CBOMCTBA

15.01.2026

35

OnHOOCHOBHBIE
npeaejbHbIe
KapOOHOBbBIE
KHMCJIOTBI:
MYpaBbHUHAS U

20.01.2026




yKCyCHast

36

IIpenensHbie
0/1HOOCHOBHDIE
KapOOHOBbBIE
KHCJIOTHI:
XHMHYECKHe
CBOMCTBA

22.01.2026

37

Cnoco0nl
NOJIyYeHust
aJIbJIeTH/I0B U
KapOOHOBBIX
KHCJIOT

27.01.2026

38

IIpakTnyeckas
pabora Ne 2.
«CBoiicTBa
pacTrBopa
YKCYCHOM
KHCJI0TBI»

29.01.2026

39

CreapuHoBas u
0JIEHHOBAasI
KHCJIOThI, KaK
NpeACTABUTETH
BBICIHIUX

03.02.2026




KapOOHOBBIX
KHCJIOT

40

MbL1a KaK COJIHN
BBICIINX
KapOOHOBBIX
KHCJOT, HX
Molo1ee
JelCTBHE

05.02.2026

41

Cio:xxHBIC
3¢pupHI KaK
NPOU3BOHbIEC
KapOOHOBBIX
KHCJIOT.
I'maponus
CJIOKHBIX

3¢upos

10.02.2026

42

Kupwbi:
TUPOJIN3,
NnpuMeHeHue,
onoJiornyeckas
POJIb )KUPOB

12.02.2026

43

Oo0o0maromui
YPOK 1O TeMme:

17.02.2026




KHCJIOPOA0COep
Karme
OpraHuvecKme
BelllecTBa

44

KonrpoabHas
padoTa no teme
KHCJI0poaocoaep
JKamme
OpraHu4ecKue
BellecTBa

19.02.2026

45

AHaau3
KOHTPOJIbHOMI
padoThI MO TeMe
KHCJI0poaocoaep
Kamme
OpraHu4ecKue
BellecTBa

24.02.2026

46

YriaeBoapbl:
COCTAaB,
KiIaccupuranms.

26.02.2026




47

Baxueinue
NnpeACTABUTEIN:
rJI10K03a,

¢pykro3a,
caxapo3sa

03.03.2026

48

XUMHYeCKHne
CBOMCTBA
YIJIEBOJ0OB

05.03.2026

49

Honyyenue u
NpPUMEHEeHue
yIJICBOOB

10.03.2026

50

Kpaxman u
LeJJII0JI03a KAK
NPUPOIHBbIE
MOJIMMepPHI

12.03.2026

o1

KonTpoJsabHasn
padora no
pazaeny
«Kucaopoacoaep
JKanue
OpraHuvecKue

17.03.2026




COCAMHCHUA»

52

AMHUHBI:
MEeTHJIAMMH U
AHUJIUH

19.03.2026

53

XUMHYeCKHne
CBOMCTBA
AMHWHOB

31.03.2026

54

AMHHOKHCJIOTHI
KaK
amporepHbie
OpraHuvecKue
coeJMHeHHUsl.

02.04.2026

55

buogornyeckoe
3HAYEHHEe
AMMHOKHCJIOT.
IHenTuan!

07.04.2026

56

beaku kak
NPUPOIHBbIE
BbICOKOMOJIEKYJI
sIpHbIE
coeTMHEeHMUS

09.04.2026




S7

OcHoOBHBIE
NMOHATHS XUMHUH
BbICOKOMOJIEKY.JI
SIPHBIX
coeITMHEeHU !

14.04.2026

58

IIpupoansbie u
CUHTETHYEeCKHe
Kay4yKH

16.04.2026

59

Baxuenmmue
NpPeACTABUTEIN
IJiacTrMace u
BOJIOKOH

21.04.2026

60

OcHoBHBIE
METO/AblI CHHTE3a
BbICOKOMOJIECKY.JI
SIPHBIX
COeJUHEHHUM.

23.04.2026

61

Oo0o0maromui
YPOK 1O TeMme:
a30TCcoAepKaIM
e opraHuveckKme

28.04.2026




BelllecTBa
Hrorosas

62 KOHTPOJIbHAA 1 30.04.2026
padora
AHauu3

63 KOHTPOJILHOM 1 05.05.2026
padoThI

64 Beramunbl 1 07.05.2026

65 depMeHTBI 1 12.05.2026

66 T'opmonbI 1 14.05.2026

67 JlekapcTBa 1 19.05.2026

68 IToBTOpEHME TeM 1 91.05.2026
10 knacca

OBUIEE KOJIMYECTBO

YACOBIIO 68

ITPOT'PAMME




11-kaacc.

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE KYPCA XUMHUHU

KoanuecTBo yacoB

KonTtpoa | [IpakTuu
Pa3pen. Tema Koymn | PHBIC CCKUE JlaTa
uects | PA0OTEI | PabOTBI | y3yyenus
0
4acoB
1.Ctpoenue atoma. Ilepuoanyecknii 3aK0H U MepUOANYECKAs CUCTEMA
JI.A.MenaeaeeBa(54.).
1. | BBOAHBI MHCTPYKTAXK MO0 TEXHUKE 1 02.09.2025
0€e30IaCHOCTH. ATOM - CJIOKHAS
yacTuua.
Cocras atoma. U30Tonbl
2. | XapaKTepHCTHKA COCTOSTHUA 1 04.09.2025
3JIEKTPOHOB B aTOMe.
3. | DaekTponHasi ¢popmyJia aToma. 1 09.09.2025




4. | DJeKTpoHHO-Tpaduyeckas popmyaa 11.09.2025
aToMa.
5. | llepuoguveckuii 3aK0H 16.09.2025
u Ilepuoauyeckas cucrema
xumMun4deckux djiemenrton /1. U.
MeHjesieeBa B CBeTe TEOPUH CTPOEHUSI
aToMma.
6. KoBajienTHasi cBf3b. 18.09.2025
1. BajieHTHOCTB M CTEelIeHH OKHUCJICHUS 23.09.2025
AaTOMOB XMMHUYECKHUX )JI€eMEHTOB.
8. MeTajqiinyeckas CBA3b. 25.09.2025
0. Buabl XuMHU4eCcKO# CBA3M. 30.09.2025
10. | Boaopoanas cBsi3b. 02.10.2025
11. HNounas cBa3b 07.10.2025




12. IMonumepsbl 09.10.2025
13. | Kpucrajaandyeckue pemeTku. 14.10.2025
14. | O0001meHNe U cUCTEeMATH3AlMA 3HAHUI 16.10.2025
no temam «CTpoeHue BellecTBA.
IMepuoanuyeckui 3aK0H. XMMHYECKast
CBSI3bY.
15.. | O0001eHue U cucTeMaTH3aAlUs 3HAHUH 21.10.2025
no teMam «CTpoeHHe BellecTBA.
IMepuoanuyeckuii 3aK0H. XMMHYECKas
CBS3bY.
16. | DHepreTuka XUMHYECKOH peaKkuu. 23.10.2025
17 | DHepreTuka XMuMHYeCKON peaKkium. 06.11.2025
CkopocThb peaknum. 11.11.2025
18.
19. | ®akTopbl, BIAUAIONINE HA CKOPOCTH 13.11.2025




XMMHYECKHUX peaKkIMi.

20. | daKTOpHI, BAUSAIOIIHAE HA CKOPOCTH 18.11.2025
XMMHYECKHUX peaKkIMi.

21. | IIpakTHKYM IO pelIeHnI0 32124 10 20.11.2025
TeMe: «JHePreTuKa XUMHYeCKHX
peakumin.

22. | OOpatumble U HEOOpaTUMbIe 25.11.2025
peaknun. XuMHu4ecKoe paBHOBeCHe.

23. | O0paTumble 1 HEOOpPaTUMBbIE PeaAKIUM. 27.11.2025
XumMuveckoe paBHoOBecHe.

24. | daKTOpPbl, BAUSAIOIIAE HA XUMHYECKOe 02.12.2025
paBHOBecCHeE.

25. | MaKTOpbl, BAUSAONIHE HA XUMHYECKOe 04.12.2025
paBHOBecHe

26. | Kourpoabnasi padora Nelno teme: 09.12.2025
«XuMHnyeckne mNpouecchbn.

27. | IncniepcHbIe CHCTEMbI H UX 11.12.2025




KJIaccupuranms.

28. | KoHlnlenTpanus pacTBOpoOB. 16.12.2025
O06001meHne
3HAHUU 0 TeMe:
«BeniecTBa U X CBOMCTBAY.
29. | DieKTpoJUTHYECKAs JUCCOIUALIMS. 18.12.2025
30. | DAeKTPOJIUTHYECKAS TUCCOIHALIHS. 23.12.2025
31l. | OKuCANTETBHO-BOCCTAHOBHUTEIbLHbIE 25.12.2025
peaKium.
32. | [IpakTHKYM MO pelieHnIo 32124 10 30.12.2025
TeMe: «OKUCIUTEIBLHO-
BOCCTAHOBHTEJIbHbIE PeAKIINID).
33. | DaexkTpoaus. 13.01.2026
34, 15.01.2026
35. | Koppo3usi meTa/Lu10B. 20.01.2026
36. | 3ammuTa 0T KOPpPO3UH 22.01.2026
37. | Oxkeuambl. 27.01.2026




KonTtpoJsbHas padora Ne2 o teme:

29.01.2026

38.

«uexrpoaus. Koppo3usi meranion

OKHUCIANTETHbHO-BOCCTAHOBUTEIbHBIE

peakmmm».

AHaJIN3 KOHTPOJIbHOM padoThI. 03.02.2026
39 | M'mapoxkcuabl. OcHOBaHUS.

I'mapoxcuabl. Kucjiorsl. 05.02.2026
40.

Am¢oTepHbIe THAPOKCH/IBI 10.02.2026
41.

Cpennue coJiu. 12.02.2026
42.

KucJsibie 1 0CHOBHBIE COJIM. 17.02.2026
43.

I'eHeTH4YecKas CBA3b HEOPraHUYECKHUX 19.02.2026
44. | coennHeHMIA.

I'mapoJin3 coJreii. 24.02.2026
45.

26.02.2026




46

IIpakTHKyM Mo pelieHHI0 3a/1a4. 03.03.2026
47.

IIpakTnueckasi padoraNel 05.03.2026
48..

«XMMHYeCKHEe CBOICTBA BELECTBY.

OO0wmas XxapakKTepuCTUKA U CIOCOOBI 10.03.2026
49. | mostyyeHHus] HEMETAJLIOB.

CBoiicTBa HEMETAJJIOB. 12.03.2026
50.

IIpakTnueckasi padora Ne2. 17.03.2026
51 | Hony4enue, coOupanue u

pacno3HaBaHue ra3oB (KucJopo,

BojI0poa, okcua yriaepoaa(lV)).

OO01mas XapakTepuCTUKA U CIIOCOObI 19.03.2026
52. | moJiyyeHHsi MeTaJJIOB.

CBoiicTBa MeTaJLIIOB. 31.03.2026
53.

Kondepenuusi: «Mpbl :KkuBEM B 02.04.2026

o4,

KEJIE€3HOM BECKE».




55.

IIpakTHyeckas padora Ne3.
JKCIepUMeHTAJIbHbIE 321a4H 10
pasneny «PacnozHaBaHue BellecTB».

07.04.2026

56.

Bbixoa nmpoaykra peakuuu

09.04.2026

S7.

KonTtposbnas padora Ne3 3a rog.

14.04.2026

58.

AHaJIU3 KOHTPOJILHOI PpadoThI.
00001eHNe 3HAHMIA 110 TeMe:
«['eHeTHYECKAS CBSA3b MEXKAY
KJIACCAMH HEOPTaHUYeCKHUX U
OPraHN4YecKNX BelIeCTB).

16.04.2026

59.

O0001mIeHNEe 3 HAHUM IO TEMeE:
«OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE
peakunm».

21.04.2026

60.

O0001mIeHNEe 3 HAHUM IO TEMeE:
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakumnu

23.04.2026

61.

O0001IeHNe 3HAHUH 110 TEMeE:

«CTpoeHnue BemnecTBay.

28.04.2026




62 | O0o0meHne 3HAHUI 0 TeMe: 1 30.04.2026
«CTpoeHnue BemnecTBay.
63. | O0o0eHne 3HAHNI 110 TeMe: 1 05.05.2026
«IIpocThlie BemecTBa U MX CBOMCTBAY.
O06001eHne 3HAHMIT 110 TeMe: 1 07.05.2026
o4. «CTpoenue BemecTsay.
Pemienne 3agay. mo teMe pacTBOPbHI 1 12.05.2026
65.
Pemenne 3aga4 no reme U30bITOK U 1 14.05.2026
66 | HexOCTATOK
IToBTOpenne Tem 11 kiacca 1 19.05.2026
67
68 | [loBTOopenne Tem 11 kiaacca 1 21.08.2026
Bcero: 68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

11

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUHU B T[O3HAHHHU
SBIIGHUH TpUPONbI, B (OPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3a1ad W OSKOJOTHYeCKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpenie

1.2

Brnanenue cucremoil XUMHYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIaTratoIne MIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
GyHKIIMOHANBHAS ~ TpyNNa,  paadKal,  H30MEpHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOAOPOAbl, KHUCIOPOIA- H
a30TcojiepKalllie COEAUHEHHs, OMOJIOTMYeCKH AaKTUBHBIE BEIIECTBA
(YyrieBonpl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (TeopHs
XMMHUYECKOTO CTpoeHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOIOTHYECKUE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONYyYeHUH U Oe30MacHOM
WCIONB30BAHUM BAXXHEHIIMX HEOPTaHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTh YMEHHMH BBISABISATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHSA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPTraHUYECKUX COCAUHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMM HCIIOIB30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTaBJIGHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COkpaméHHol) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEIIECTB JJI1 WUIFOCTPALMM HUX XUMUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTh ~ YMEHHMH  yCTaHaBIMBaTh  NPUHAJIEKHOCTD
HU3YUCHHBIX OpPTraHUYCCKUX BCIHICCTB IIO HX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kilaccy (Tpymme) CoeauHEHUH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTUYCCKOU

nomenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTE YMEHHUS OMPEACTSATh BUABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS MPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOeHHUsI opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMICTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CcCKuUC COCAUHCHUS. BBICOKOMO.HGKy.H}IpHBIG COCIMHCHUA

2.1

CchopMupoBaHHOCTH yMEHUH MPUBOAWTH TPHUBHAJIBHBIC HA3BAHUS
OTIENbHBIX OPraHWYECKUX BEUIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHon, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBasl KHCJIOTa, TJIIOKO3a, (PPyKTO3a, Kpaxmai, IeJUTJI03a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH, JTHJICH,
MPOMWICH, areTuieH, OyraaweH-1,3, merunOyramuen-1,3, OeH307,
METaHOJ, ITAHOJ, STUJICHTINKOIb, TJIMIEPUH, (EHON, areTaabIeTu],
MypaBbUHAs U YKCyCHas KHCIIOTBHI, IJIIOKO3a, Kpaxmal, LEJLII0JIO3a,

aMUHOYKCYCHAs KHCIIOTA)

2.3

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXIYy  TUIWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILECTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX

PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYIT

2.4

CdhopMupoBaHHOCTB yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOJTYKTOB MepepadoTKu

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SBICHUN (HaONIoJeHUE, W3MEpEHHUeE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHWUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

3.2

ChopMupoBaHHOCTh YMEHHH COONIONATh TpaBHJA IIOJB30BAHUS
XUMUYECKOH TIOCYOM ¥ J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMOJHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYeHHE STUJICHA U M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB IIpu HarpeBaHuu,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0e30macHOCTH TIpH OOpallleHnHd C BEIIECTBAMH U JIAOOpaTOPHBIM
000pyI0BaHUEM; MIPEJCTABIISATh pe3yIbTaThI XHUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu  YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIMPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MIPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO

M3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKITUHN)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIHIo, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nuadopmaruu, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOU ACSITETHHOCTH B
LEJIIX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MNPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeneaEHHbIX OPraHUYeCKUX BEHIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYCTUMON  KOHIICHTpPAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHs] W TNPEAOTBpAIllEHUs HUX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4€JIOBCKa

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus




pe3yjabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

11

Brnagenne cucrtemMoill XMMUYECKMX 3HAaHWW, KOTOPas BKIIFOYAET:
OCHOBOIIOJIATAlONIMe  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIIA ATOMOB,
HWOH, MOJIEKYJa, BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBSA3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE, 3K30- W  SHAOTEPMUUYECKUE,
peakiuu HOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMUS, OKHUCIHWTENb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKON pEakKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SJIEKTPOJUTHUECKOM nucconuanuu, Ilepuognueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYy4YeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUI BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YyYCHHBIX IIOHATHM, IPHUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHWM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BELIECTB U MX IPEBpAIICHUH; BBIABIATH B3aMMOCBI3b XUMHUYECKHX
3HaHUHN c MIOHATUAMU 51 [IPEACTABICHUAMU IPYrux

C€CTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUSI BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOmIoneHHe, W3MEpEeHHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMHMUYECKUX JIIEMEHTOB B COEIUHEHUSIX PaA3IMUYHOIO
cocTaBa, BHJl XHMHYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJIJTN4ecKasi, BOAOPOIHAs) B COCAUHEHUSX, TUI KPUCTALITHYECKON
PEeIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIApHasi, MOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUU ONpPEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCU(HUIMPOBATH  XMMUYECKHE
peakuuy Mo pas3InyHbIM MPU3HAKAM (YMCIy U COCTaBY PEArupyroLnX

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTeneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4acCTuro

KaTallu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBISATH YPaBHEHUS  PEAKIMA
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pPEaKLUH
MOHHOT0 OOMEHA, YUUTHIBAs YCJIOBUS, IPH KOTOPBIX ITH PEaKLUH HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKILUU, MOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJIHBIX

pacTBOpax HEOPraHUYECKHUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHHI pPaCKpBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHAYECKOH peakiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBICHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O0 paBHOBCECHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle larense)

OOm1ast 1 HeOpraHuyecKast XUMHS

2.1

CchopMupoBaHHOCTH yMEHHI packpeiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena Hu JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  MPOTHOCTHYECKYIO

byHKIIIN

2.2

CopMHUpOBaHHOCTH YMEHUM XapaKTEPU30BaTh FJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuognueckoit
cucTeMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3Ys
MOHATUS  «S-, P-, 0-3/IeKTpOHHBIE OpPOUTATN», «IHEPrETUUECKHE
YPOBHHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO Mepuojam u rpymnmnam

[Tepuoanueckoit cucremsl XxuMuieckux 3aeMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTE yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TECHETHYECKOW  CBSI3U  MEXKIY
HEOPraHMYECKUMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupOBaHHOCTH ~ YMEHMH  YCTAQHaBIMBAaTh  MPUHAIEKHOCTD

HEOPraHUYECKUX BEHIECTB MO MX COCTaBY K OMNpPEACIIEHHOMY KJlaccy




(rpymnme) coenrHEHui (MpPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(QOTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI WCIOJIB30BaTh XUMUYECKYIO CHMBOJUKY
JUIS  COCTaBlieHUsT (OpMyN BEIIECTB W YpPaBHEHUH XUMHUYECKUX
peaknuii, cuctematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuanpHbIC
Ha3BaHUSA OT/ACIbHBIX HEOPraHMYECKHX BeEIEeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTh, Heram€Has HW3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYINIECTBOBAHME  TCHETHYECKOW  CBSI3U  MEXIY
HEOPTraHWYECKUMU  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdhopmupoBaHHOCT YMEHHI TJIAHUPOBATH U BBITIONHATh XUMUYECKUIT
OKCIIEPUMEHT (Pa3NIOKEHUE NEpPOKCHAA BOJAOpPOJA B MPHUCYTCTBUU
KaTalIn3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELICCTB C ITOMOLIBIO
YHUBEPCAIFHOTO HMHAWKATOpa, BIMSHHE pa3IUYHBIX (AKTOPOB Ha
CKOPOCTh ~XHMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KayecTBEHHbIC PEaKLUU Ha Cynb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 0 TeMaM
«Mertamms» U «HeMmeTamibl») B COOTBETCTBUU C MPABHIAMHU TEXHUKH
0€30macHOCTH TpH OOpAIIeHUH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
OGOpyZ[OBaHI/IeM; npCACTaBIATh PE3YIbTAThI XUMHNYCCKOI'O
JKCIIepUMEHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopMHupOBaHHOCTE yYMEHHH coOMIOaTh MpaBHia IOJH30BAHUS
XUMHAYECKOH TMOCyIoH M Ja0opaTOpHbIM O0OpYIOBaHHEM, a TAKKe
npaBujia oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMAMU

110 BBIITOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIJICHHOTO IMOJIYyYEHUs CEpPHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIECHUN 00
O0ImMX HAyyHBIX MPUHLOMIAX M  OKOJOTHYECKHUX  Ipobiiemax

XUMHYCCKOT'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAYyYHOW KapTHUHBI MHpa, pPOJIM XUMHUU B [IO3HAHUU




SABIICHUA TPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'pPaMOTHOCTH, HEOOXOOMMOM uIs
pelieHusT TPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IIPHPOJTHON Cpejie

3.2

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKH aQHAJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIMio, MOJIYy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOi KOMMYHHKAIWHU, C€Th IHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCTh yMEHHMH COONMIOATh TpaBUia SKOJIOTUYECKU
11€JIecO00pa3HOro IMOBEIEHUSI B OBITY M TPYIOBOH JAEATEIBHOCTH B
LEJIAX COXPaHEHUs] CBOEro 370pPOBbS W OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

OCO3HaBaTb OIIACHOCTb B03,Z[€I>'ICTBI/I$I Ha JKUBBIC OpraHu3MbI
ONpeAeEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, noscHsITh
Ha TIpuUMepax CrocoObl YMEHBIIICHUs U TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
HCIOJIb30BAHUEM IOHSTHSI «MaccoBasl JI0JIsl BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHWM Ta30B NpPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TeruIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BELIECTB, IPEBPAILLEHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsiemMblii 3JIEMEHT COJEPKAHUSA

1

TeopeTnueckue OCHOBBI OPraHMYECKON XUMHH

1.1

[Ipenmer opranuuyeckoil XUMuU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MarepuaioB. Teopusi CTPOCHHUS OPraHUYECKUX

coenunennit A.M. ByrnepoBa, €€ 0OCHOBHBIE MOJOKEHUS

1.2

CtpykTypHble (OPMYIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMHYecKasl CBSA3b B OPraHUYECKUX COCIUHEHUAX — OJMHAPHBIE U KpAaTHBIC

cBs3u. [Ipencrasienue o kiaccuuKauy OpraHu4ecKiX BEIECTB

1.3

Homenknatypa opraHMuecKux COSAMHEHUU (CHCTEMaTHU4ecKasl) U TPUBUAIHHBIC

Ha3BaHUS Ba)KHEHUIITHNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKNX BCIICCTB

YrieBoaopobl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM psil. MeTaH U 3TaH — mpocTeinime
MPE/ICTaBUTENIN allKaHOB: (U3MUeckrue M XHUMUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpeHI/I}I), HAaXOXKXIACHUC B MIPUPOAC, MMOJTYYCHUC U TPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH pAA. OTWIEH U TPONWICH —
MPOCTEHIIINE TPEICTABUTENIN AIKEHOB: (PU3MYECKHEe W XWMUYECKHUE CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAlUU, OKHUCIEHUS U

MOJINMEPH3AIUH ), TOJIyYeHUE U PUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOMCTBA (peakius noguMepusanun). [looydyeHne CMHTETHYECKOTro

Kay4dyKa U pe3UHbI

2.4

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYCCKUN Psi. ATETHICH —
MPOCTEHIINIA TPECTABUTENb AIKHHOB: COCTaB, CTpoeHHWe, (u3ndeckne u
XMMUYECKHE CBOMCTBA (pEaKkIy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpEeHHUs), OJIy4eHUE U PUMEHEHUE

2.5

Apenbl. beHzon: cocraB, cTpoeHHe, (PU3MYECKHE M XHUMHYECKHE CBOWMCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUSA), OJyYEHHE U IPUMEHEeHue. Toyor:
cocTaB, CTpoeHue, (u3MUeckne ¥ XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOrCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIY4CHHUC W TMIPUMCHCHUC. TokcU4HOCTH
apeHoB. ['eHeTHuyeckas CBsI3b MEXAY YIJIEBOJOPOJAaMHU, NPUHAUICKAIIUMHU K

Pa3IMYHBIM Ki1acCcaM

2.6

[TpupoHbIE ICTOYHUKH YTIEBOAOPOIOB. [IpupoaHEIil Ta3 U OMyTHBIC HE(DTIHBIC




ra3sl. Heg1p 1 e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEPTH: MEepEeroHKa,
KPEKUHT (TepMHUECKUH, KaTtanuTudeckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOJIYKTHI €T0 TIepepadoTKU

Kucnopoacoaepxaniyue OpraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOM: CTpOeHUE, (PU3NYECKUE
M XUMHUYECKHE  CBOWcTBa  (peakIMu  C  AKTUBHBIMH  METaJUIaMU,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), MpPUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M 4YeJOBEKa.
MHoroatroMHble CIUPTHI. ITUICHIJIUKOIb U TIULEPUH: CTPOCHUE, PU3NUYECKHE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMH  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBuEe Ha oOpranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYNBI, (U3NYECKME U XUMHUYECKHME CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH I, alleTalbACTU/l: CTPOCHHE, (DU3UIECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U IpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00IIMe s
Kjlacca KHCJIOT, peakiuss dSTepuduKanuu), TNOJIyYeHHe ¢ IMPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICEC HeﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(HKaIus yrieBoJoB (MOHO-, AW- U TOJIHCAXaPUIIB).
['moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
busnvecKkre 1 XUMHUECKUE CBOMCTBA (B3aumozelicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHA4YHbIM pPAacTBOpoM okcuaa cepedbpa(l), BoccTaHoBieHHE,
OpO’KeHHEe TIIOKO3bI), HAXOXJIEHUE B TMPUPOJE, NPUMEHEHHE, OMoIorndecKas
poiib. @otocunTe3. OpyKTO3a KaK M30MEp II0Ko3bl. Kpaxman u nemnono3a Kak
npupoaHbie mnoiaumepbl. CTpoeHHe KpaxMmana M 1Leuiosio3bl. dusznueckue u

XMMHYECKHE CBOICTBA KpaxMaia (TUIpOJIN3, KaYeCTBEHHAs PEaKIus C HOJAO0M)

A3oTCcoIepKaIiie OpraHuIecKiue COSTMHCHUS

4.1

AMUHOKHUCIIOTEL Kak am@oTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riuiuHa). buonoruueckoe




3HAa4YCHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak mIpUPONHBIE BBICOKOMOJEKYJSApHBIE coenuHeHudA. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THIPOIU3, ACHATYpallvsl, KaYeCTBCHHbBIE PEaKIINK Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —

noJmmMepurs3aluAa U NOJIMKOHACHCAIUA

5.2

DKClepUMEHTANIbHbIE METOJbl M3y4YEHHUS BEIIECTB U UX I[peBpalICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [lorydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

11

XUMHYECKUH 3JIeMeHT. AToM. SIpo aToma, W30TOMBI. DJIEKTPOHHAsT 00O0JIOYKA.
DHepreTHYecKue YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, U-3JIEMECHTBI.
OcoOeHHOCTH pachpeeieHHus JIEKTPOHOB M0 OPOUTANISIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX NEPUOOB. DIEKTPOHHAS KOH(DUTYpALIUs aTOMOB

1.2

Ilepnonnueckuit 3axoH u Ilepuoguyeckas cucrema XUMUYECKUX 3j1eMeHToB [[.1.
MenpeneeBa. CBs3p mnepuonumyeckoro 3akoHa M llepuonnueckoil cucTeMbl
xuMHu4ueckux saeMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHMYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BELIECTB IO TPyNIaM M IMEPHOIAM.

3HadeHUe MNepUOoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. Buabsl XWMHUYECKOW  CBSI3U
(koBajieHTHAsT HETOJISIPHAsE W TOJspHAs, HWOHHAs, MeTamdeckas). VIoHBI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHYECKOMN CBS3U

(oOMeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTtHOCTb. DneKTpoOTpULIaTENBHOCTD. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJNIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEUICCTB OT TUNA KpUCTAUIMYECKOW peméTku. [loHsATHE O OUCHEpCHBIX

cucremax. VMcTuHHBIE N KOJUIOMJHBIC paCTBOPHEI. Macconas J0JA BE€IIECTBaA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coenuHeHnii. HoMeHknaTypa HeopraHn4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukammss — XMMHYECKMX ~— peakuuil B
HEOPraHMYECKON M OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs Macchl BEILECTB,

3aKOH COXPaHEeHMsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKHUX PEaKIHIX

1.8

CKOpOoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHU4deckoe paBHoBecue. DakTophl, BIMSIOMUE Ha

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTrueckas aucconuarys. CuiapHbIE W ciadbie AnekTposnthl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpalibHAas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HeMerauioB B llepuoauyeckoi cucreMe XUMUYECKUX
anemenToB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpoeHHS aToMOB. Duzndeckue

CBOMCTBAa HEMETAJIIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha IpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepoma W KpEeMHHs) M HX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). llpuMeHenue

Ba)XXHEUIITNX HEMETAIJIOB U UX COSOUHECHUN

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTaIoB. CIlaBbl METAIIIOB.

DNEKTPOXUMHUYECKUN Psii HAIIPSHKEHUH METalIOB

2.4

XVWMHYECKHE CBONCTBA BAXHEHIIMX METAJIOB (HATPpUM, KaluWi, KaabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) W HX coequHeHwil. OOmue

CIIOCOOBI MOJIYYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKE

2.5

I'eneTnueckas CBI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JINIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumuu B 00€CreYeHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW H THIIEBOM
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOAaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIIMX HAYYHBIX NMPUHIUMNAX MPOMBIIUICHHOTO MOJYYEHUS




BOXHEHIIMX BelleCcTB. UenoBEK B MHUpE BELIECTB U MATEPHAJIOB: BAaXKHEUILIHNE
CTPOUTENBHBIE MaTepualibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATepHallbl, OPTaHUYECKHE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMus W 300pOBbE UEJOBEKAa: MpaBUja MCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHNUS MIPEnapaToB ObITOBOI XUMUU

B [IOBCEHEBHOM KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YAEHUKA
1.Xumus 10 kiaace. YueOHUK 1J151 0011e00pa3oBaTe/IbHBIX YUpeKICHUH
(ba3oBbIiii ypoBenb) MockBa «IIpocBemenne»2023r.

2. Xumusa 11 kiaacc: YueOHUK 17151 0011e00pa30BaTeIbHBIX YUPeKIeHNH
(bazosblii ypoBenb) O.C.I'adpueasin. MockBa. OO0 « Apoga».2017r
METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.Xumus 10 kiaace. YueOHUK 1J151 0011e00pa30oBaTe/IbHBIX YUpeKICHUH
(ba3osbliit ypoBenb) MockBa «IIpocBemienne»2023r.

2. Xumua 11 kiaacc: YueOHHK 1151 00111e00pa30BaTeIbLHbIX YUPeKICHU I
(bazosblii ypoBenb) O.C.I'adpueassn. MockBa. OO0 « Apoga».2017r
1.Xumus. Iloaroroska k EI'J B. H. /loponbkun, A, I'. bepe:xnas,
T.B.CaxneBa, B.A. ®eBpaseBa PocroB-na-/{ony, «Jlermon»,2020r.

2. ITocoOue pist moaroroBku k EI'J. P. A.JJImaun. Mocksa.
«Ik3amen»,2018r.

3. Xumus. Pacuernsie 3axaun. /I. H. Typuen MockBa «Ixk3amen»,2018r.
4. KoHTpPOJbHO-U3MepPUTEIbHbIE MaTepuaibl. COCTaABHUTEIb:
E.H.CtpeabnuxkoBa MockBa «Bako»20172.

5..Pemienne 3aga4 no xumuu. Ilocodme ns crapmexiaaccaukon. U.T'.

Xomuenko. MockBa. «HoBasi BojiHa»,2020r.



HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. http://www.alhimik.ru IIpeacraB/ieHs clienyoniue pyopuKku: coOBeThbI

a0MTypHeHTYy, yYUTeJI0 XMMHUH, CIPABOYHMK (04YeHb 00J1bIIAs MOAO0PKA
TA0JIUI ¥ CIPABOYHBIX MATEPHUAJIOB), BeCEIasi XUMUSA, HOBOCTH,

OJIMMIIMA/IbI, KYHCTKaMepa (Macca MHTepPeCHbIX HCTOPUYECKUX CBeeHUI)

2. http://lwww.hij.ru/ ZKypuaa «XuMus 1 ;KU3Hb)» MOHSAITHO H 32aHUMATEIbHO

paccka3piBaeT 000 BCEM HHTEPECHOM, YTO IIPOMCXOAUT B HAyKe U B MHpe, B

KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.ntml JaexkTpoHHbBIN KypHAJ

«XHMHMKH H XUMHUsD». B )KypHaJie npeIcTaB/JIeH0 MHOKeCTBO ONBITOB 110
XHMMH, COAEPKUTCH MHOI'0 3aHUMATEILHON HHPOPMALMH, TO3BOJIAIOLIEH
yBJIeYb YYCHUKOB IKCIIEPUMEHTAJIBHOH YAaCThIO peAMeTa.
4.MyJabTUMeIUITHbIE TPEe3eHTAIIUN

5 . lIpuBieuenue pecypca UurepHer, DiIeKTPOHHbIE YPOKHU U TECTHI.

Xumus B mikoJie. — [IpocBemenue-meaua.
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