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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro o0O1mero oOpa3oBaHUA
pa3pabotana Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepaiuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepaabHOl 00pa30BaTEIBPHOM IMPOTPaMMBbl CpeaHEro o0Imero oOpa3oBaHUS
(®OI1  COO), mnpencraBieHHbIX B  @DeAepaibHOM  TOCYAAPCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHust
y4eOHOro mpeaMera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepaluy, peaNU3yOMKUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBbI, U
OCHOBHBIX TnOJNIO)KeHM «Crparernn pa3BuTusi BocnuTaHus B Poccuiickon
deneparuun Ha nepuoa 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXO0/J0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1mielt crpateruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHsle noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJIepKaHMsl, PE3yJabTaTOB OOydYeHHSI U TpeOOBaHWII K YPOBHIO MOJTIOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTEIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpLIAIOIIMM H3TallOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIHNX
IEJTOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3MI0pOBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3oBaHUE
00yJaromxcs Ha YPOBHE CPEHEro 00Iero oOpa3oBaHus CPEACTBAMU Y4eOHOTO
npeaMera «XHUMHS», COJIEpPKAHME M TOCTPOCHHE KOTOPOro OIpENENCHbl B
mporpaMme MO0 XMMHUHM C YYETOM CHEeHU(PUKH HAyKH XUMHH, €€ 3HA4YeHHs B
MO3HAHUU TIPUPOJBl U B MaTE€pUAIbHOW >KM3HU OOIIECTBA, a TaKXKe C YUETOM
oO0lUX 1eNed W MPUHIMIOB, XaPAaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI CpeaHero ooIero oopasoBanus B Poccuiickori denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT OCOOYIO0 POJb B
COBPEMEHHOW ITUBUIIM3AIINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOW KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHATBEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpYKArOUIEM MHUPE KaK O €AHMHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (hopMUpyEeTCSs B XMMHUU Ha OCHOBE IMOHUMAHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMHS CTalla
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa ooOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3uJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA Ha pEUIeHUe
rI00adbHBIX MPOOJEM YCTOMYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIIEBOM, YKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MHEIIMH W NPUHIUIAMU CPEJHEro OOIIero
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3Y4YECHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarmmuxcs, HEOOXOMUMYI0 UM IS BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, HPOJOJLKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  TipeMeTa  «XUMHSD»  SIBISIIOTC  0a30BBIE  KypChl  —
«Oprannveckas xumus» u «OOmas U HeoOpraHuyeckass XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAHUHU M0 HEOPTaHMYECKOW XUMUHM (C BKIIFOUCHUEM 3HAHUWU U3 OOIIeH XUMUU) U
opraHnyecko xumuu. POpMUPOBaHUE NAHHOM CHUCTEMbI 3HAHUW NPU U3yYCHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEr0 MHOro00pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUM XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeOopraHuyeckas XuMmus» c@opMupoBaHa B IMporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K U3y4YeHHI0 y4eOHOro Marepuaina Hu OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW Ha  ONpPEACIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBa
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCJIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX M DIJIEKTPOHHBIX
NPEACTAaBICHUA O CTpoeHHH BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COCAUHEHHH. B Kypce OpraHM4eckod XUMHUHU IOJy4arOT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYATIbHbBIC
MIPE/ICTABICHUS O XMMUYECKOMN CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKOUN PEaKIIUH.

[lonq HOBBIM YyrJIOM 3peHUss B NpeaMeTe «XUMHS» 0a30BOro YpPOBHS
paccMaTpHBAEeTCsT M3YYEHHBI Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKU Matepuan M (PaKTOJIOTHUYECKHUE CBEJEHUS O BElIecTBaX U
XUMUYECKOoW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIas u HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE



MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOTUYECKUX MO3ULIUMI,
riy0oke TOHSATh MCTOPUYECKOE W3MEHEeHHE (QYHKIHMA STOr0 3akoHa — OT
o0o0maromiei 10 0OBICHSIONMIEH 1 MPOTrHO3UPYIOICH.

Envnas cucrema 3HaHMM O BaKHEMILMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W MPUMCHCHHH, a TAK)KE O XUMUYECKHX PEAKIHIX, UX CYITHOCTH M
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJiHsgercs B Kypcax 10 u 11 kmaccoB
AJIIEMEHTaMH COJIEP)KAHMSI, WMEIONIMMH KYyJIbTYPOJOTUYECKUA W TPHUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBbHON W MPAKTHUYECKOU
JEATEIbHOCTH 4YEJIOBEKa, CIMOCOOCTBYIOT BOCHUTAHHUIO YBAXEHUSI K IIPOIIECCY
TBOpYECTBA B 00JACTH TEOPUH M MPAKTUUYECKHUX MPUIOKCHUA XWUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKH OCMBICIMBATh WHGOpMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHUS 3HAHWM, pPEIICHUS WHTCIUICKTYalbHbIX |
AKCHEPUMEHTANIbHBIX MCCIEA0BATEIbCKUX 3a7a4. B 11enoM copepkanue yueOHOro
npeaMera «XUMHUS» ~ JAaHHOTO  YPOBHS  HM3yYEeHHs] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y OOydYalOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
dbunocodckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpPraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBJICHUW IyTEM OJKCIIEPUMEHTa |
pEelIeHHUs] TPOTUBOPEYMI MEXKJTy HOBBIMH (aKTaMU U  TEOPETUUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIIEHUU DKOJIOTHUYECKUX Mpoliem, a
TaK)Ke Mpo0JeM cOepexKeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmmane pemieHWss 3agad  BOCIHUTAHUS, Pa3BUTHS M CONHUATU3AIMIH
OOy4JaromuXCcsd MNPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIpPEIeIICHUIO
CONepKaHUsI M TOCTPOCHHUS TpeAMeTa MpeAyCMaTpUBaIOT (QOopMUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIIUX 0a30BO€ 3HAYEHUE A
pPa3IUYHBIX BHUAOB JIEATEIIBHOCTH: pELIeHUs] MpoOJieM, TMOUCKa, aHalu3a W
00paboTku nHGOpPMAIH, HEOOXOIUMBIX JIJI MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HCCJIEI0BATENbCKOW AESATEIbHOCTH, 3aHUMAIOIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIETo
oOpa3zoBaHus, TaK U HA YPOBHE CpeHEero 00111ero 00pa3zoBaHus, IPU ONPEACICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU I1IeJIed M3y4YeHHUs MpeaMeTa HampaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATETHPHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C



METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJICH H3y4YEeHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUS TJIABHBIMU IIEJIIMU U3YYEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (opmupoBaHme cuUCTEMbl XUMHUYECKHX 3HAHUM Kak  BaKHEHIIeH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOW KAapTUHBI MUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHbI U TEOPUU XHMUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IEHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIAX MMO3HAHUS
BELIECTB M XUMHUYECKUX peaklHi, HeoOXOAUMBIX JUIsi MpUOOpEeTeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SBICHHM,
UMEIOIHX MECTO B IMPUPOJIE, B IPAKTUYECKON U MOBCETHEBHOM KU3HH;

e Pa3BUTHE YMEHHUI U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0€301acHOro 00paIieHus ¢ BEIIECTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4CHHS
peaMeTa B IporpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpeHero oomiero odpazoBanus. CeroaHs B
NpernojlaBaHu  XUMHM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANOoYTEeHUE
MPAKTUYECKOH KOMIIOHEHTE CoAep>KaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aluy, BIAJACIOLIEr0 He
HA0OpOM 3HaHWN, a (YHKIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTHUBHOTO IOJIYYEHHS! 3HAHUM M NPUMEHEHHUS MX B pEalbHOW KU3HU
JUTSL peLIeHUsI TPaKTUYECKUX 3a]1ay.

B cBsf3M C 3TUM 1pU U3YYEHUM NpeaMeTra «XHUMHS» JOMHHHUPYIOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKUe LENH U 33]a41, KaK:

ajanTtanus 00y4aroluXcsi K YCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHE  HHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO TPaMOTHBIX
pELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYalUsiX, CBI3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCsS KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETCHLIMH), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE [UIS Pa3jIUM4HBIX BHJOB
JeSATENBLHOCTH: pelIeHHs MpolJieM, MorcKa, aHaiau3a U 00paboTKu MHGOpPMALIHH,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs! ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TaKXke Ui OLUEHKHM C NO3ULUl



HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTraHU3M Y€JIOBEKA U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTEH 00YUYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BATh
COBpeMEHHbIE UH(OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHaliu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIEP KaHNUS;

(dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIIMATUBHOIO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AATeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IJIAHUPOBAHUM U TPOBEIACHHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHMTAHHE Yy oOOyyaromuxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOoOIeM
PalMOHAIBHOTO MPUPOJIONOIb30BaHMSs, OMOIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs! MPUPOJHOIO PABHOBECHSA, OCO3HAHHUS HEOOXOJIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MNPUOOPETEHHs OIMbITa
WCIIOJIb30BAHUSl TMOJYUYEHHBIX 3HAHMM JJI TPUHSITHS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUYECKUMH SBICHUSMHU.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsS MpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB IpeIMETHOM 00nacTu «EcTecTBEHHO-Hay4HbIE
PEIMETHD.

OO11ee YncI0 YacoB, OTBEAEHHBIX VISl M3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooimiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hezeno), B 11 kitacce — 34 vaca (1 yac B Henento).



COAEPKXAHME OBYUYEHUSA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XMMHUH

IIpeamer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB U MATEPHUAIOB. Te€Opus CTPOCHUS OPraHUYECKUX
coequHeHuit A. M. bytnepoBa, e€ ocHOBHbIE 1T0JI0KEHUS. CTPYKTYpHBbIE (hOPMYIIbI
OpraHWYeCKUX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OpPraHNYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBnenne o kiaccupuKaluyu OpraHndeckux BemiecTB. HomeHkmarypa
OpPraHWYECKUX COEAMHEHUU (cucreMaruyeckas) M TPUBUAIbHbIE HAa3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YYEHMS BEIIECTB M HX MPEBPAIICHUM:
O3HaKOMJIEHHE C oOpa3lamMy OpraHMYeCKHWX BEIIECTB M MaTepHallaMd Ha HUX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIECHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesonopoast

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psag. MeraH M 3TaH —
OpOCTeHIlINe NPEACTaBUTEIN aJKaHOB: (PU3NYECKHE W XHMUYECKHE CBONCTBA
(peakuuu 3aMellleHUuss M TOPEHHUs), HAXOXKIACHHE B IMPHUPOAE, MOIyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUN psAL. DTUJIEH U MPONUIEH —
OpocTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATALMU, OKHUCIEHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MmerunOyranueHn-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— MpPOCTEHIIMHA TpeACTaBUTEIb AJIKUHOB: COCTaB, CTPOEHUE, (U3HUECKUE WU
XUMHUYECKHE CBOMCTBA (peakuuu THJIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApATAIUH,
rOpeHus), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (U3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpOBaHUsI U HUTPOBAHUS), TOJYyYEHUE U MpUMEHEeHUe. 101yon:
cocmas, cmpoeHue, usuveckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOAYYeHue u npumeHnenue. TOKCHUHOCTD



apeHoB. ['eHeTMyeckas CBs3b MEXIY YIVIEBOJOPOAAMH, MPHUHAICKAIIUMHU K
pa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKU YTrIA€BOAOPOAOB. IIpupoaHblii Tra3 W NOMYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxkaenune. Cnocodbl nepepaboTku HePTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuposu3. IIpoayKTsl
nepepadoTku HePTH, UX MPUMEHEHUE B MPOMBINIIEHHOCTH U B ObITy. KaMeHHBIN
yTOJb U NPOAYKTBI €r0 NEPEPAOOTKH.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHMs] BEIIECTB M HUX IPEBPALLCHHIA:
O3HAaKOMJIEHHME C O0Opa3lamMu IJIaCTMAacC, KaydyKOB U PE3UHBI, KOJUICKIUU
«Hedbtb» u  «Yromb», MOJEIUPOBAHHE  MOJIEKYJ  YIJIEBOJAOPOJOB U
raJIOr€HOIPOU3BOAHBIX, ITPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE 3THIICHA

Y U3yYEHUE €TO CBOMCTB.

Pacuérusle 3a1a4n.

BblunciieHds MO YpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue oprannyecKue coelMHeHU s

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METAaHOJI W 3TAHOJN: CTPOCHHE,
busznueckue M XUMHYECKHE CBOMCTBa (peaklUuMd C AaKTUBHBIMU MeETallJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroatomMHble  COHUPTHL. JTWICHIJIMKOIb W  TIHIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWMCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTrOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM 4enoseka. [[puMenenne rmunepusa 1 STUIEHTIINKOIIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (HU3NYeCKue U XHUMHUYECKHE CBOMCTBA.
ToxcuunocTh penona. [Ipumenenue gpenona.

Anpneruapl U kemowuwvl. DopManpIerui, auUeTAIBAETUI CTPOCHHE,
(¢u3NYecKue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIINN), OJyYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHAasl KHCIIOTBI: CTpOeHHE, (PU3HUECKHe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuduKaiim), nolyyeHue u MpuMeHEHue.
CreapuHoBasi U OJICMHOBasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxnbple >(QUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [wmuponus
cinoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



VYrrmeBoael:  cocTtaB, KilacCHpUKAIMSA ~ yriaeBoAOB  (MOHO-, JH- U
nonucaxapuabpl). [Jroko3a — mpocTeHImuii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBUE C
ruapokcuoMm Meau(ll), okucnenne ammuadHbiM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, MPUMEHEHUE,
ounonoruyeckas poisib. @otocunres. pyKTo3a Kak ©30MeP TITIOKO3BI.

Kpaxman u nemnrono3a Kak npupogHbie noauMepsl. CTpoeHHEe Kpaxmana U
Heuiono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KaueCTBEHHAsI PEaKI[Us C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHsSI BEIIECTB M HUX MpPEeBpallCHUN:
MPOBE/ICHNE, HAOJIOJCHUE W OMHCAHUE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KA4e€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCICHUE ATaHOJa
okcugoMm Meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJICWCTBHE TJIMIIEPUHA C
ruapokcugom meau(Il)), anpaeruaoB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCH/JIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumopeiicTBHE Kpaxmana C HOAOM),
MPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérusnle 3a1a4n.

BblunciieHds 1Mo yYpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKLIHH IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A30TcoiepxKale OpraHnuecKue COeTMHECHMUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYeckue coeAuHeHus. duzndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buonmornueckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTubl.

benkn Kak mNpUpPOJIHBIE BBICOKOMOJIEKYJSIpPHbIE coeauHeHus. [lepBuuHas,
BTOpPHYHA M TPETHUYHASI CTPYKTypa OeiIKoB. XMMHYECKHE CBOWCTBA OEIIKOB:
TUJIPOJIN3, IEHATYPALlMsl, KAYECTBEHHBIE pEaKIIMU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HX MpPEeBpallCHUM:
HaOII0/ICHNE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BricokomoJieKkyJIIpHbIE COeINHEHNS

OCHOBHbBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUN, CPEIHSAS MOJICKYISIpHAs
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJAPHBIX COCAMHEHHN —
MOJIMMEPU3ALUS U MIOJIMKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MpPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanusa MexXnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTraHUYECKOM XUMHUH B
10 xjacce OCYIIECTBISETCS dYepe3 HCIIONIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAyYHBIX MMOHSTHH, TaK M TOHSATUM, SIBISIOMIMXCS CHCTEMHBIMH JUISI OTACIIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAJIU3, CUHTE3, KiIacCU(PUKamus, MepuoOIUNIHOCTh, HAOIIOCHUE,
U3MEPEHUE, DKCIICPUMEHT, MOACITMPOBAHHE.

dusmka: MaTepus, OJHEpPrHs, Macca, aroM, OJJIEKTPOH, MOJIeKYa,
OSHEPreTUYECKUM yPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3UUCCKUE BETUIHHBI U €AMHUIBI UX U3MEPEHUS.

buomorus: kierka, opranm3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BemiecTBa (OENIKH, YIJICBOMBI, >XHPHI,
bepMeHTHI).

['eorpadus: MuUHEpabI, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
PECYPCHL.

TexHOoJIOTHs: TUIIEBBIC MPOAYKTH, OCHOBBI PAllMOHAJIBHOTO ITUTAHMS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE MpernapaThl, MaTeprualbl U3
HCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckre 0CHOBbI XUMHUH

XUMUYECKU dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHus] JIEKTPOHOB MO OpOHTANsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpAIUs aTOMOB.

[lepnognueckuii 3akoH U [lepuoguyeckas cucremMa XMMHYECKHUX DJIEMEHTOB
. . MenneneeBa. CBs3b NEPUOANYECKOTO 3aKOHA U Ileprogmyeckon cucTeMbl
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEHW CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUSI CBOMCTB XHUMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIIaM ¥ TIEPHOJAM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBs3b. BHIbl XUMHYECKOW CBA3U
(koBaJIeHTHasl HEMOJsipHas W MOJSpHas, UOHHAsA, MeTauinyeckas). MexaHUu3Mbl
oOpa3oBaHHS KOBAJCHTHOW XWMHYECKOW CBs3M (OOMEHHBIA W JIOHOPHO-
aKuentopHsiil). Bomopomnas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
CreneHb okuciieHUs. MIOHbI: KAaTHOHBI 1 AHUOHBI.



BemectBa  MOJEKYJSIPHOIO HM  HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1041 BElecTBa B paCTBOPE.

Knaccuduxkanus HEOPTraHUYECKUX COCIMHECHUMN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kiaccupukanmss  XUMHUECKMX — peaknuil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYECKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumMu4deckoro pasHosecus. IIpunnun Jle larense.

OnekTponuTnyeckas qucconuanus. CuiibHbie U caadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAS,, HEUTPAJIbHAs, LIEJIIOYHASL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYCHHUSI BEIIECTB M UX MPEBPALLCHUMN:
neMoHcTpauus Tabnun «llepuonnueckas cucremMa xumuueckux snemeHtoB /. U.
MenneneeBay, U3ydeHUE MOJEJed KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKCuIa
BOJIOPOJA B IMPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIbIO YHUBEPCAIBHOIO HWHIUKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHUe pa3IuuHbIX (PAKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUA, B TOM YHCIE
TEPMOXMUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHUEM IIOHSATUS «MAacCCOBas
JTOJISL BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxenne HemeraiuioB B llepuonnueckord  cucreme
xumuyeckux sieMeHtoB [[. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuMepe
KHCJIOpO/a, cephbl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (raJore€HOB, CEPbI, a30Ta,
dbocdhopa, yriepoga MU KpeMHHS) WU HMX  COCAMHEHUH  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.



Meramibl. [lonoxenue meramnoB B [lepuoandyeckon cUCTEME XUMHYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O6mme (usnyeckue cBoicTBa MeTauioB. CIiaBbl METAIIOB.
DIEKTPOXUMHUUYECKUI DA HAIPSIYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIMX METAIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUM.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHre MeTaluioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MpPEBPaIlCHUN:
M3YUYCHHUE KOJUIEKIMU «MeTaibl U CIUIaBbD», 0Opa3l0OB HEMETAJUIOB, PEIICHUE
DKCIIEPUMEHTAILHBIX 3a7ad, HAOJIOJIEHWEe W OINHCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U LIEJ0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAILIIOB).

PacuétHrle 3aaun.

Pacuérbl Maccel BeliecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CIU OJTHO
13 BEILIECTB UMEECT MPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, IHEPreTUYECKON M MHUILEBOM
0€30MacHOCTH, pPa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUsI BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Matepualbl, KOHCTPYKIIMOHHbIE MaTepuaybl, KpacKW, CTEKJIO, KepaMmuKa,
MaTepuaibl s 3JEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMHSIT U 3J0pOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO KCIOIB30BAHUS MPEMAPATOB OBITOBONM XUMHUU
B MOBCEJIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanusi MEXNpeAMETHBIX CBA3CH MpU  HU3YyYEHUH OOmed o
HEOpraHU4eCcKord XuMuu B 11 Kiacce OCyIIeCTBIAETCA Yepe3 UCIOIb30BAHUE Kak
OOIlMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK U TOHSATUM, SBIAIOUIUXCS
CUCTEMHBIMH JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIM (akT, TUmoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(uKaius, TMNepUOJUIYHOCTh, HaOJI0ICHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



®dusuka: Matepusi, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEHTPOH, HOH,
U30TOII, PaAHMOAKTUBHOCTh, MOJIEKYJIa, SJHEPTETHUECKUI YPOBEHb, BEUIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEITUYMHBI U CIUHHIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kmerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, MakKpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, OJIE3HBIE UCKOIIAEMBbIE, TOILIHBO,
pecypchbl.

TexHomorus: XumMu4yeckasi MPOMBIIIICHHOCTh, METAJUTYPIrHs, MPOHU3BOACTBO
CTPOUTEIIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIIECBAs
NPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  IPOMBIILICHHOCTh,  MPOM3BOJICTBO
KOCMETHYECKHX TPernapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHAIIOB,
IICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS
oOy4arolmuUMHUCs TporpaMM cpeaHero oOiiero o00pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TOpeIMETHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrpaMM CPEAHETo OOIIETro
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIAXO.

B cooTBeTCTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHUHCKOM TIpaKAaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KMe MOTUBAIIMK K O0YYEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloUIMXCS PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMHU UEIO0CTHOM
CUCTEME XUMHYECKOT0 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XHUMHUsS» HAOCTHUTAalTCA B
€AMHCTBE Y4YeOHOW ¢ BOCIHUTATEIBHOM JESATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMd POCCHMCKOTO TPakIaHCKOro OOIecTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMH W TOpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IMPOLECCaM
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxkaroT
c()OPMHPOBAHHOCTh OMNbITA IO3HABATEILHOM M NPAKTUYECKON J1€ATEIbHOCTH
oOy4Jaromuxcs Mo peaju3alky MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
Y4acTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAaHMS 00YyYaIOIUMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY W IPABOIOPSIIIKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJIJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESATEIIBHOCTH MpPHU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTHUKY H
apryMEHTBI JPYTUX [PU aHAIU3€E Pa3INYHbIX BUIAOB YUEOHOU NEATEIBHOCTH;

2) MaTPHMOTHYECKOT0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAaCJIEIUIO
OTE€YECTBCHHON XMMUM;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUM U MPAKTUUECKOTO
IPUMEHEHUsI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPEe3yJIbTar
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPyJAa YYEHBIX U IPAKTUKOB;

WHTEpECca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHH U MOCIEIYIOLIEM
aHanu3e WH(POpMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEECHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJEHUE WU MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHUE IIOCIEACTBUI 3THX
MIOCTYTIKOB;

4) popMupoBaHHs KyJAbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro © 0Oe30macHoro ooOpas3a >KH3HHU,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DHU3UYECKOMY W
MICUXUYECKOMY 370POBbIO;

coOoicHUsT TIpaBWwI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBUJl HHIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHNS B CUTYallUsAX, YTPOKAOIIKX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHUS TOCJEACTBUNA M HENpPUATUS BPEAHBIX NMPHUBBIYEK (YNOTpeOsIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM ~ KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NEATENHbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTME€ B PEIICHUM MPAKTUYECKUX 3aaad
COIMAILHOM HAMPABIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEepeca K MPaKTHUYECKOMY M3YUYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAHUI 110 XUMUMU;

YBaXEHUS K TPYLy, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3oBaHus, Oyaymield MpoecCuu W peanu3alud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, UHTEPECOB U
noTpeOHOCTEM 001IEeCTBA;

6) PK0JIOrHYeCcKOro BOCIIMTaHUS

HKOJIOTUYECKU 1IE€JIECOOOPA3HOTO OTHOLIEHUS K HPHUPOJE, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

NOHMMAaHUA TJI00aJbHOrO XapakTepa SKOJOTHYECKHX MpoOJsieM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMAIBHON CpEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XUMHMM IS
pELIeHHS BOMPOCOB PALIMOHATIBHOTO MPUPOA0IIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, MNPUHOCIIIUX Bpel OKPYKaAIOLIEH
OPUPOJIHON cpezie, YMEHHUs] MPOTHO3UPOBATH HEOJIArONPHUSATHBIE IKOJIOTHYECKUE
IIOCJIEICTBUS NIPEAIPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIATh UX;

HaJIM4YUs PaA3BUTOrO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBHI,
OIIbITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAIIBHOM
NPAaKTHKE, CIHOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemodoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOILIECTBEHHOW MTPAKTUKHU;

NOHUMAaHUA CleUM(UKH XUMUM KaK HayKd, OCO3HaHMs €€ poiu B
(OpMUPOBAHNUN PALMOHATIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
NpeAcTaBlieHus. 00 OKpYyKaloleEM MHUpE Kak O €IMHCTBE NMPUPOAbI U YEOBEKa, B
NO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pELIEHWH MpoOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHMHM JJII  COBPEMEHHOMU
IUBHUJIM3AMU: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M BaXXHOW pOIM B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYyJbTYphl, PELICHUH INI00ATBHBIX MpoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPIreTUUYECKOU, NUILLIEBON U
HKOJIOTMYECKON 0€30IaCHOCTH, B Pa3BUTHH MEAMUIMHBI, OOECIEUYEHHH YCIOBUMI
YCHEUIHOTO TpyJa M OSKOJOTMYECKH KOM(OPTHOM JKM3HM KaXXJOro 4YieHa
00I1IeCTBA;

€CTEeCTBEHHO-HAYYHOM TIpaMOTHOCTU: T[IOHMMAaHHUA CYIIHOCTH METOOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh



MOJIy9aeMbIe 3HAHUS JIJIS1 aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSIINX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAaydHbIX (AKTOB W UWMEIONIUXCA JaHHBIX C IEIbI0 TOXYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus MpoOJieM B peabHBIX KU3HEHHBIX CUTYAIUSX;

WHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON IEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMHA 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccruoHambHOM

JNEATEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3ysIbTaThl OCBOCHHS y4eOHOro IpeaMera « XHMUs» Ha
YPOBHE CpeAHETo 00I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaUMMBIE IS (OPMUPOBAHUS  MHPOBO33PEHHUS  OOYYaIONIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEAMETHbIC) OOIICHAYYHbIC MOHATHS, OTPaKaroIlue
IICJIOCTHOCTh HAYYHOM KApTHHBI MHpa M CHEHH(PHKY METOJOB ITO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, YHEPIHsl, SIBICHHUE,
Ipoliecc, CUCTeMa, Hay4YHbIM (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIeA0BaHNe, HAOIIOACHIE, H3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCcajabHbIe y4eOHbIC IEHCTBUsA (IMO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISITUBHBIE), o0ecreunBarome (opmHpoBaHuE (yHKIMOHAIBHOMN
I'PaMOTHOCTH U COIIMAILHOM KOMIIETEHIIUN 00YyYaroInXCs;
CIIOCOOHOCTB oOyJaromuxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXIUCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICUCTBUS B MMO3HABATEIBHON M COIMAJIBHOM MTPAKTHUKE.

MertanpenMeTHbie pe3yiabTaThl OTpPa)XarT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISATUBHBIMU
JICUCTBUSAMMU.

OBJianenne YHUBEPCAJIbHbIMHU Y4eOHbIMH NMO3HABATEIbHBIMHU
AEUCTBUAMM:

1) 0a30Bble JJOrHYecKUe AeMCTBUS:

CaMOCTOSITEILHO  (OPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh LeNu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XApAKTEPHbIEC MPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS /Ui OOBSCHEHHUS OTAEIbHBIX (PAKTOB U
SIBIICHUM;

BbIOMpaThb OCHOBaHUS M KPUTEPUM I KJIacCU(PUKAUMU BEIIECTB U
XMMUYECKUX PEAKIUM;

YCTAQHABJIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMHU
SABJICHUSIMY;

CTPOUTH JIOTUYECKHE PACCYXKIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W IPOTUBOPEYMSI B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BBIBOBI U 3aKIIOUYCHMUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NPEICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) D3JEMEHTa, XHUMHuecKas (¢GopMysa, YpaBHEHHE XUMHUYECKOU
peakuuMu — IpU PEIIEHWH Y4YEeOHBbIX MO3HABATEJNbHBIX M NPAKTHUUECKHUX 3azad,
IIPUMEHSTh HAa3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUYECKUX PEAKLIAM.

2) 60a30BbI€e HCCJIEeI0BATEIbCKHE AeiiCTBUA:

BJIAJCTh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUSA BEUIECTB M XUMUYECKUX
peaxkLuu;

(opMyJIMpPOBATh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO C(OPMYyIHpPOBAaHHBIE BOIMPOCHl B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUIOTE3Bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHMS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
npolecca, CaMOCTOSITEIbBHO IMPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
00001IeHHsI U BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yJIbTaTOB HCCIIEAOBAHNUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOAEIaHHON padoTe;

npuoOpeTaTb OMNbBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
JEeATENbHOCTH, MPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pELICHUSA IPAKTUYECKUX 3a7ay, IIPUMEHEHHUIO Pa3IMYHbIX
METOJOB ITO3HAHMUS.

3) pabora ¢ ungopmaunmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HHPopMauuu (Hay4yHO-
NOMyJIsipHAasi JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTEpHETA), aHanuM3upOBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (QopM
IIPEJCTABIICHNUS], KPUTHYECKHU OLICHUBATh eé JTIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCT;



GbopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TIOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOW ISl BBIMOJHEHHS YYCOHBIX 3ajad
OTPEEIEHHOIO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBe CpeAcTBa Ipu padoTe ¢
XUMUYECKON uHpoOpMaIeil: NpUMEHSATh MEXIpeAMEeTHbIe ((u3ndyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HarJISIAHOCTH.

OBianeHue yHuBepcaJbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOIl TeMbl B XOJ€ JMajaora u/uin
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYJIHPOBATH CBOU  MPEATIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS MPEJI0KEHHON 3a1a4H;

BBICTYNATh C MpE3CHTAIlMEll pe3yJIbTaTOB IO3HABATEIBHOU JESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEILECTB, pealn3aluy y4eOHOro npoekra u (popmMyInpoBaTh BBIBOAbI
10 Pe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHUS MO3WULUNA B
X0J1e 00CYKJICHUSI 1 0OMEHA MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENFHO IUJIAaHUPOBATh M OCYIIECTBISATh CBOKO I103HABATENIbHYIO
NeATENbHOCTh, ONpenessis €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TPEIJaraéMblii aJIrOpuT™M JACHUCTBUN MpuU
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3aj7ad, BbIOMpaTh HamOoJee
3¢ dexTuBHbIN croco0 HMX peueHuss ¢ Y4ETOM TNOJIYYeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKILIHSX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yJibTaThl OCBOECHMS Kypca «OpraHuueckas XUMHSI»
OTpaXxaror:

chOpPMHPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOW  COCTaBIAIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBl MHUpa, POJM XHUMHU B TIO3HAHUU SIBJICHUU



opuposbl, B  (HOPMHPOBAHMM MBIIUIEHUS H  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIsl peLIeHUs MPAKTUYECKUX 3a/1a4
U 9KOJOrM4E€CKHM OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOTHOU
cpexne;

BJIAJCHUE  CHCTEMOM  XUMUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAOIIE MOHATHS (XMMHYECKH DJIEMEHT, aToOM, >3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaul€éHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIA OOBEM, YIJIEPOAHBINM CKeneT, (yHKUMOHAIbHAs TpYyIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ, U Aa30TCOJAEpKAIINe COEAMHEHHUS, MOHOMED, IOJUMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHNS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannyeckux BemectB A. M. ByriepoBa, 3aKk0OH COXpaHEHMsI MaccChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJIEHUH, (PAKTOJOTMYECKHE CBEJCHUS O CBOWCTBAaxX, COCTAaBe, IMOIYYEHHH U
0€30I1aCHOM HCIOJIb30BaHUM BAKHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH AESTEIIbHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHMM BBISBISTH XAPAKTEPHbIE MPU3HAKU MOHSITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OIMCAHHMM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEANHEHUM;

C(OPMUPOBAHHOCTh YMEHHM HCIHOJb30BaTh XUMUYECKYI0 CHMBOJIMKY MJIs
COCTaBJIEHMSI MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKHUX pPEaKILUH,
U3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALMHM HX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMUPOBAHHOCTb YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COEQUHEHUN (YIJIEBOJOPOABI, KHUCIOPOA U a30TCOAEpKallue
COEJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAWHEHMS), [aBaTb KM Ha3BaHUSA 110
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpHBOIWTH TPUBHAIBHBIE
Ha3BaHUS OTAEJBHBIX OpPraHMYECKUX BEUIECTB (ITWIEH, IMPONWIECH, AalETHJIEH,
ATWJIEHIJIMKONb, TJMUEPUH, (EeHOJ, (opMalbIerujl, aueTanbAeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCIOTA, [III0K03a,
bpyKTO3a, Kpaxmal, HeJIi0J103a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENENSITh BHUIbl XHUMHUYECKOHM CBSI3U B
OpPraHUYECKUX COCAUHEHUAX (OAMHAPHBIE U KPaTHbIE);



c(OPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa miis o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3NYeCKue W XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METAaHOJ], ATAHOJ, STUJIECHTJIUKOJb,
TIIALEPUH, (EHOJI, aleTalbJIerua, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0JI03a, aMUHOYKCYCHas KHCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIHHA C
WCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbsi (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu U
MPAKTUIECKOE IPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakuy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKIIHH ),

c(hOpMHPOBAHHOCTh YMEHHMI BIIaJIeTh CUCTEMOM 3HaHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHH TPU U3YYCHUH BEIECTB U
XUMUYECKUX SBJICHUN (HAOIIOICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTTUPOBAHMUE),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATUS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOIATh MTPaBUJIa MOIb30BAHUS XUMUYECKOU
MOCYJIOM W J1TabOpaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBWiIa OOpaIleHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH IUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB NMPU HATPEBaHUH, MOTyUYEHUE
STWICHA W W3YyYCHHE €ro CBOMCTB, KAYECTBCHHBIC PEAKIUA OPTaHUYECKHUX
BEII[ECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpuU OOpalieHuu C
BCIIECTBAMH M JAa0OpPaTOPHBIM OOOpPYIOBaHUEM, TIPEICTABIATH PE3yIbTaThI
XUMUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYFOIIHX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpPMAIMIO, TIONYy4aeMyl0 U3 pa3HBIX HCTOYHHKOB (CpEJCTBa MacCOBOM
uH(popmanuu, aTepHET N Apyrux);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIIOJAaTh  MpaBWja  JKOJOTHUYECKH
1[E€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYNOBOH JNESITEIBHOCTH B IEIIAX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUA Ha >KUBBICE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BellecTB, MoHnMas cmbica mokazatens 11K, mosicHITh Ha mpumepax CrnocoObl
YMEHBIICHUS WU MNPEAOTBPALICHHUS KX BpPEAHOTO BO3JCWCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTPaHUYECHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHHE
MPUMEHTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XMMHWYECKUX SIBIICHUN;

JUISL CHENBIX W CHA0OBHAAIIMX OOYYaIONIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. Bpaiinsa ms 3anmucu XMMHUYECKUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUS OTPa)kKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAyYHON KAapTUHBI MHpa, POJM XUMHUUW B TIO3HAHUU SBJICHUU
npuponbl, B (GOPMUPOBAHUM MBINUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIsl pEIICHUs TPAKTUUECKUX 3a/1au
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO W MPHUPOTHOU
cpene;

BJIJICHUE  CUCTEMOM  XHMMHWYECKHUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIIre TMOHATUS (XUMHUYECKUM DJIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAs, MOHHAS, METAJUIMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKas PeIIETKa,
TUANBl ~XUMHUYECKUX  PEAKLUUM, pPacTBOp, DJIEKTPOJIHUTBI,  HEIJEKTPOIUTHI,
AJEKTPOJUTUYECKAsE JIUCCOLMAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUUYECKON peakiluu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPONIMTUYECKON auccoumanuu, nepuoamyeckunt 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUS HEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUU SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMWYECKHUX SBJICHUH, (PAKTOJIOTHYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM HCTOJIb30BAHUH BKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYCCKOU JICITEIBHOCTH YEJIOBEKA;



c(hOPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC TPU3HAKHA TOHSITHUH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHS MPU
ONMMCAaHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLICHUI;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
cocTaBlieHHsT (OpPMYJ BEIIECTB M YPAaBHEHMM XMMHYECKUX  pPEAKLUH,
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, yIJIEKUCIIBIM Tra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OINpPEAEATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHAsI, METAJNINYECKAsi, BOJIOPOJIHAS]) B COCTUHEHUSX, TUII
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEIlecTBa (aTOMHAas, MOJEKYJSpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX paCTBOPAX HEOPraHUYECKHUX
COCIUHCHUM,

c(hOpMUPOBAHHOCTD YMEHHUM yCTaHaBJIMBATh NPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPeAeNEHHOMY KIacCy/Tpymie
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCHJIbl, OCHOBaHUS,
KHUCJIOThI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMbICI MEPUOAMYECKOro 3akoHa [l.
N. MenpeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y IIPOTHOCTUYECKYIO (DYHKIIUU;

chOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xuMmudeckux snemeHtoB J[. M. MenneneeBa, uMcnosib3ysd MNOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB U MX COEAMHEHUU
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 351eMeHToB [1. 1.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPkKAaTh CYLIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MMOMOUIBI0 YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU I10
pa3IUYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pEarupyrollux BEHIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, yYacTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTaBJISTh YPAaBHEHUSI PEAKIMUA Pa3IUUHBIX
THUIIOB, TIOJTHBIE U COKpAIIEHHbIE YPAaBHEHUS PEAKIIUM MOHHOTO 0OMEHA, YUUThIBAS
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHEC
KAueCTBEHHBIH COCTaB pAa3UYHBIX HEOPTraHWYECKUX BEIIECTB, paclo3HaBaTh
OTIBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYLIIHOCTb  OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA IMOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOIO OasiaHca
ATUX PEaKLU;

Cc(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuy OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHUE MPOLECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO TMOJYYeHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJICTABICHUNH 00 OOIIMX HAYYHBIX NPUHIUINAX U
HKOJIOTMYECKUX MPOOJIeMaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHUCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
pU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEaKUUU
BEIIECTB, TEIJIOBOro 3(P(eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHM COOMIOAATh MPaBUJIA MOJIH30BAHUSI XUMUYECKON
MOCYJIOM W J1TabOopaTOpHBIM O0OPYJIOBAaHMEM, a TaKKe MpaBWiIa OOpalleHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHUH IUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTaJIM3aTOpa,
OTIPEJICIICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHIMKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuMy HMOHHOrO OOMEHA, KaYeCTBEHHBIE pEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPH/I-aHUOHBI, HA KAaTHOH aMMOHHS, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «MeTamey u «HemeTamiby) B COOTBETCTBHHM C TMPABWIAMH TEXHHUKHU
0e30macHOCTH TIPU OOpAIlEeHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYOBaHUEM,
MPEACTaBIATh PE3YJNbTaThl XWMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
YpPaBHEHUN COOTBETCTBYIOLIUX peakUuil U (OpMyIupOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIMU3UPOBATh XUMHUYECKYIO
uH(OpMAIMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT U IpyTHX);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIIOJAaTh  MpaBWja  JKOJOTHUYECKH
1[E€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYNOBOH JNESITEIBHOCTH B IEIIAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAKOUIEH MPUPOJHOU Cpenbl, OCO3HABAaTh
OMAaCHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpumepax cHocoObl yMEHBUIEHUS U
MpEeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00OYyYaronuXxcsi ¢ OTPAaHUYSHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIENBbIX M CJIA0OBUASIIMX OOYYaloIIMXCs: YMEHHE UCIOJIb30BaTh
penbeHO-TOYCUHYI0 cucTeMy oOo3HadeHuit JI. bpains s 3ammucu XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne i/m Kourpoabnbsie  IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypenI
Pasnea 1. Teoperuueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
IIpenmeTt oprannueckoi xumuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazaeny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YIIIeBOAOPOABI — AJIKAHBI 2
9 HemnpenenbHble yrieBogOpOIbl: aJIKEHBI, 6 |
aJIKa/INEHbI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBoa0pOIbl 2
54 [TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 |
uX nepepadboTka
Wroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeJuHeHns
3.1 Cnuptsl. Oenon 3
39 Anpnerunsl. KapOOHOBBIE KHCTIOTHI. 7 |
Crnoxuble 3¢upbl
33 VYriesozsl 3 1




Hroro no paszneny 13
Pasnea 4. A3zorcoaepikamue opraHu4ecKue coeJUHeHHs

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no paszneny 3
Paspnen 5. BeicokoMoOJIeKy I pHBIE COeUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bosokna 2
Wroro no pazaeny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kourpoabnsie | IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB 1. Y. Meneneena
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XHWMHMYECKUE PEaKIUU 6 1 1
Hroro no paszneny 13
Pasnea 2. Heopranunyeckasi XuMmust
2.1 Merauibl 1
2.2 Hemerannsl 9 1 1
)3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX )
) BEIIECTB
Hroro no pazpeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUA U )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOUYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHust

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipeamer opraHM4ecKo XuMuH, e
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpoeHU OPraHUYECKUX
coeguHennii A. M. bytneposa, eé
OCHOBHBI€ TOJIOKECHHUSI

[IpencraBnenue o ki1accupuKauu
opranuueckux Beuniects. Homenkiatypa
(cuctemaruyeckas) U TpUBHAJIbHbIE
Ha3BaHUs OPraHUMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUM P

MertaH u 3TaH — NpocCTenIIme
MPEJICTABUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTuUJEH U NpONWIEH — IpocTeiline
IIPEACTABUTENN AJIKEHOB

[Tpaktuyeckas padora Ne 1. «IlomyueHue
STHJIEHA U U3yYEHHUE €TO CBOMCTB

Anxanuensl. byraguen-1,3 u
MetunoyrtaaueH-1,3. [omydenue
CHUHTETHUYECKOTO KayuyKa U PEe3HHBI




AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTMYECKUH psill. ALleTUIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKUHOB

1 Boruncnenus mo ypaBHEHUIO XUMHUYECKOMN
peaxkuuu

2 Apenbl: 6eH3011 ¥ TOJIyO0JI. TOKCHYHOCTH
apeHoB

13 ['enernyeckas cBsI3b yIiIeBOJOPOIOB,
MIPUHAISKANINX K Pa3IMYHBIM KJlaccaM
[IpupoHbIE ICTOYHUKH YIJIEBOJIOPOOB:

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
rasbl, He)Th M IPOAYKTHI €€ epepaboTKu
[IpupoiHbIE HCTOYHUKH YTJIEBOIOPOIOB:

15 MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
ra3el, HEQTh U MPOIYKTHI €€ TIepepaboTKu

16 Kontpoinbnas paboTa no pasaeny
«YTIIEBOAOPOIBD)

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BoopoaHas cBs3b

18 MHoroaromMHbie COUPTHI: 3TUICHIIUKOIb U
TJIMIIEPUH

19 @deHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE

20 Anbaeruabl: GopManbaerul u
areTanpAeru. AleToH

)1 OAHOOCHOBHBIE MpeAeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBAaA KHCJIOTHBI, KaK

23 MIPEACTABUTENH BBICIIUX KaPOOHOBBIX
KHUCJIOT

24 Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JSHCTBHE
CrnoxxHable 3(DUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
a¢upoB

26 Kupsbl: TIpoNIN3, MPUMEHEHHUE,
OuoJsiornyeckasi pojb )KHPOB
VYrneBoabl: cocTaB, KilaccupUKaIus.

27 Bakneiilue npeacTaBuTeNN: TI0K03a,
bpykTo3a, caxaposa

)% Kpaxman u nemntono3a Kak IpupoaHbIe
MTOJIUMEPHI
KonTponbnas pabota mo pazueny

29 «Kucnopoacoaep:xaiiue opraHuyecKue
COCITMHCHHUS

30 AMMWHEBI: METHUJIAMUH 1 aHUJINH
AMMHOKHCIIOTHI KaK aM(pOTEepHBIC

31 OpraHMYECKUE COCTUHEHUS, X
ouoaornyeckoe 3HaueHue. IlenTuasl

1 benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

13 OCHOBHBIE TTOHATHS XUMUHU
BBICOKOMOJICKYJIIPHBIX COSMHEHUN

34 OCHOBHEBIE METOILI CHHTE3A




[InacTmaccel, KaydykH, BOJIOKHA

BBICOKOMOJICKYJISAPHBIX COGHHHGHHﬁ.

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHusl

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUH IEMEHT. ATOM. DIEKTPOHHAs
KOH(UTrypanus aTOMOB

Ilepnonnueckuii 3akoH u Ilepuonnueckas
cUCTeMa XMMHUYECKUX 35emeHToB /1. 1.
MeneneeBa, ux CBI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCTMHEHHI 1O
rpynmnaM u nepuoaam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux snementoB .. MeHnieneeBa B
pa3BUTHUH HAyKU

CrpoeHue BemecTBa. XMMHUUECKasi CBS3b, €€
BU/Ibl; MEXaHU3MBbl 00pa30BaHuUs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BasieHTHOCTB. DIEKTPOOTPUIIATEIHLHOCTD.
Crenesb okuciieHus. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsTHE O IMCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUIHBIE PACTBOPBI.
MaccoBas 107151 BEILIECTBA B pacTBOPE




Kiaccudukanmst 1 HOMeHKIaTypa
HEOPraHWYEeCKUX coeMHEeHUN. ['eneTnueckas
CBSI3b HEOPTraHUYECKUX BEIIECTB, Pa3IMYHbBIX
KJIaCCOB

Kinaccudukanmst XuMuueckux peakiyii B
HEOPraHMYECKOM U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHHUs1 MaCcChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPAILCHUS SHEPTUU NPU
XUMHUYCCKUX PCAKIHAX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiy.
XHUMHYECKOE PABHOBECHE

10

[TpakTudeckas padora Ne 1. « Bnusiaue
pa3ianyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIUM»

11

DnexTponuTryeckas auccoruanus. [Tonsatue
0 BozopoHOM moka3zarene (pH) pacTBopa.
Peaxiuu monHoro o6mena. I'uaponus
OpPTraHUYECKUX U HEOPTaHHMYECKUX BEIICCTB

12

OKuCINTENEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTue 00 3nexTponuse
pacIiIaBoB U pacTBOPOB COJIeH

13

KonTponbnas pabota mo pazueny
«Teopernueckne OCHOBBI XUMHUM

14

Meraibl, ux nonoxxenue B [lepuoamueckoit
CUCTEME XMMUYECKUX 3JIeMeHTOB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. OOmue Gu3nveckre cBOHCTBA
METaJIOB




15

CrinaBbl METaJIOB. DIIEKTPOXUMUUECKHUH s
HaIpsHKEHUN METaJUIOB

16

XUMHYeCKHe CBOMCTBA BaKHEHIITNX
METaJUIOB (HATPUH, KaJaui, KaabI[ui, MarHUH,
ATIOMUHUN) U UX COSTUHEHUN

17

XHUMUYECKHE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUH

18

XUMHUUeCKHEe CBOMCTBA ITUHKA, Kelie3a U UX
COCTUHEHUH

19

[TpakTunyeckas padora Ne 2. "Pemenune
HKCIEPUMEHTANIBHBIX 3314 110 TeMe
«Meramaen"

20

Hemeramisl, ux MOJI0OKEHUE B
[lepuoanueckoii cucteMe XUMHUYECKHUX
anemenToB /1. I. Menaeneena u
0COOEHHOCTH CTPOEHHS aTOMOB

21

Pu3NYECKHE CBOKMCTBA HEMETAILIOB.
Annotrponusi HEMETaUIoB (Ha IPUMEpE
KHCIJIOpOJia, cepbl, hocdhopa u yriepoa)

22

XHUMHYECKHE CBONCTBA TaJIOTEHOB, CEPhI M X
COCTUHEHUN

23

XuMHYEeCKHEe CBOMCTBA a30Ta, hocodpa u ux
COeIUHEHUN

24

XUMHYECKHE CBOMCTBA yIJiepo/ia, KpeMHUA U
HUX COCIUHEHUU

25

[IpuMeHeHne BaKHENIINX HEMETAIOB U UX
COETUHEHUH

26

O0001IeHrEe ¥ cucTeMaTh3alus 3HaH!ui 110




Teme «HemeTtamnespy. Beruuciaenus mo
ypaBHeHI/ISIM XUMHNYCCKUX peaxunﬁ nu
TEPMOXUMHYECKUE PACUETHI

[TpakTnueckas padota Ne 3. «Pemienne

27 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
"HemeTamnasl"»

73 KonTponbhas pabota mo Temam «MeTamib» 1
n «HemeTamibny

79 Heoprannueckue 1 opraHnuecKue KUCIOTHI. |
Heopranuueckue 1 opraHnueckue OCHOBAHUS
AmdoTepHbIE HEOpraHUYECKUE U

30 opraHu4eckue coeuHeHus. ['eneTnueckas |
CBSI3b HEOPTAHUYECKUX U OPTaHUYECKUX
BCIIECTB
Poinp xuMun B 00ecieueHHH SKOJIOTHICCKOM,

31 JHEPTEeTUYECKON 1 MUIIEBOI O€30TaCHOCTH, 1
Pa3BUTHHU MEAUIMHBI
[Tpencrasnenus: 00 0OMIMX HAYUHBIX

32 MPUHIMIAX TPOMBIILICHHOTO TOJYYEHHS 1
BaKHEHIIINX BEIICCTB

33 UenoBek B MUpE BEIIECTB U MAaTEPHUAIOB 1

34 XuMUs ¥ 310pOBbE YEIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYHEHUKA

- Xumus, 11 xknace/ I'abpuensa O.C, Octpoymos U.I", Craakos C. A
NznatensctBo "[IpocBemenune” 2023
- Xumus, 10 xknace/ IN'abpuensa O.C, OctpoymoB U.T", Cnaakos C. A

N3narensctBo "[IpocBemenue"” 2023

METOANUYECKUE MATEPHUAJIBI AJISd YYUTEJA

Mertonundeckoe nocodue ans yuurenss Xumus 10-11kmnacc (yrioyOneHHbIN
ypoBeHb) Peanuzanus tpeboBanuit ®I'OC COO. Mocksa 2022

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.ege.edu.ru

http://school-collection.edu.ru/

http://www fipi.ru
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