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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XUMHHM Ha YpPOBHE CpelHero obmiero oOpa3zoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUA (QeaepaabHOil 00pa30oBaTeIbHOM
mporpaMmbl  cpeaHero obmero ooOpazoBanus (POII COQO), mnpencTaBIeHHBIX B
denepaabHOM TOCynapcTBeHHOM obpasoBarensHOM cTtanaapte COO, ¢ yuérom Konmenimm
nmpernojiaBanusi y4eOHOro TmpeamMeTa «XUMHs» B 00pa30BaTCIbHBIX OPTAaHU3AIUSIX
Poccuiickoii @enepanuu, peanu3yroIIMX OCHOBHBIE 0O0pa30BaTENbHBIE NPOrPAMMBI, M
OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BuTusi Bocnutanus B Poccuiickoit denepannu Ha
nepuon a0 2025 roxa» (Pacnopspkenue IIpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJOB K pa3paboTKe MpOoTrpaMMbl MO XUMHUHU, K ONpPEIEICHUI0 00Ien
cTpaterud OOy4YeHHMs, BOCIUTAHUS M Pa3BUTUS OOYyYaIOIIUXCS CPEJICTBAMU y4eOHOTO
npeameta «Xumus» Juist 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHUENTYaJIbHbBIE
nosioxkeHus: ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, COAepX aHus, pe3yJbTaTOB
00yueHus U TpeOOBaHUH K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TOJyd4aeMOe€ BBIMYCKHUKaMH 0011e00pa3oBaTebHON
OpraHu3alliM, SBISIETCS HEOThEMJIEMOM YacThlo HX 00pa3oBaHHOCTU. OHO CIIYXKHUT
3aBEpPIIAIOIIMM D3TAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIMX LIEJIOCTHOW CHCTEME XMMHYECKOTO 00pa3oBaHUs. DTU
[IEHHOCTH KAacaloTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHHMS MHUPOBO33PEHUS U
o011el KyJIbTyphl YEJIOBEKA, a TAKKE IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBBIO U MPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOIIUXCs Ha
YpOBHE cCpeaHero oOmiero oOpa3oBaHUs CpeICTBAaMU Y4YEOHOTO TMpeaMera «XUMUs,
COZIepKaHUE U TOCTPOEHUE KOTOPOTO OMNpENETEHbl B MPOrpaMME MO XUMHUHU C YYETOM
crienMUKU HayKu XUMHH, €€ 3HaUYCHUS B MO3HAHUM MPUPOJBI U B MAaTEPUATBHON JKU3HU
oOmiecTBa, a Takke C YYETOM OOMMX Telded ¥ TMPUHIUIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHME€ CHUCTEMBI CpeaHero olmiero ooOpa3oBanuss B Poccuiickoit
denepanuu.

XuMusl Kak DJJEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK HWrpaeT ocoO0yi pojib B
COBPEMEHHOM NMBWIM3AIMU, B CO3JIaHUM HOBOM 0a3bl MaTepualibHON KynbTypbl. OHa
BHOCHUT CBOM BKJIAJl B (OpMUpOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3JaHUE
LEJI0CTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KakK O €IMHCTBE MPUPOBI U YEIOBEKA,
KoTopoe (opmMupyercds B XMMHUM Ha OCHOBE IOHMMAaHHUS BEIIECTBEHHOIO COCTaBa
OKPY>KaroIlero MUpa, OCO3HAHUS B3aMMOCBSA3U MEK]ly CTPOCHUEM BEILIECTB, UX CBOMCTBAMU
¥ BO3MOXHBIMH 00JIACTSIMHU MIPUMEHEHHS.

TecHO B3aUMOJICUCTBYSI C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHUS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYpPbl, HEOOXOJAUMBIM YCJIOBHEM YCIICIIHOTO TPY/a U
KU3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XMMHMsI KaK HayKa CO3MJareibHas, Kak
HayKa BBICOKMX TE€XHOJIOTUI HAIpaBJeHa Ha PEIICHUE TJI00AIBHBIX MPOOJIEM YCTONYHMBOTO



pa3BUTUSI YEJIOBEUECTBA — CBIPbEBOM, DHEPre€TUYECKOW, MHUIIEBOM, SKOJIOTHUYECKOU
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B cootBeTcTBUM ¢ OOIIMMHU LIETSMU U MPUHIUIIAMH CPEIHET0 OOIIero 00pa3oBaHUS
comepxanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb U3y4YCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs,
HEOOXOJUMYI0O UM [ BBIPAaOOTKM MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEUTHOTO
BKJIFOUEHUSI B JKU3Hb COIIMyMa, MPOAODKEHUS OOpa30BaHMSA B Pa3IMUHBIX OOJACTSIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomUMH TIpeAMeTa « XUMUSD SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» 1 «OO0mas ¥ HeoOpraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJISIIOTCSL OCHOBBI 0a30BOI HayKH: cHCTEMa 3HAaHUN MO HEOPTraHMYECKOW XMMUU
(c BKJIIOYEHMEM 3HAHMA W3 OO0IIEW XUMUU) M OpraHuueckord xumuu. dopmupoBanue
JAaHHOM CHUCTEMbl 3HAaHUM TP HU3YYEHHHM MpeaMeTa OOeCHeurnBaeT BO3MOXKHOCTb
PaccMOTPEHMsI BCEro MHOT0OOpa3usi BELIECTB Ha OCHOBE OOIIMX IOHSTHM, 3aKOHOB M
TEOPUN XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranumueckas xumus» u «OOmas u
HEOpraHuvecKas XUMHUs» CPOPMUpPOBaHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO
HOJIX0Ja K U3YyYEHUIO yueOHOro mMarepuasia U 00yclIOBJI€HAa UCTOPUUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHUM Ha ONPENEIEHHBIX TEOPETHMYECKUX YpOBHAX. Tak, B Kypce
OpraHUYeCKON XHMHUHM BEIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOpUU
CTPOEHHUS OpPraHWYECKUX COEAMHEHUH, a TaKkKEe Ha YpPOBHE CTEPEOXHMMHYECKUX U
JJIEKTPOHHBIX NPEJCTABICHUNH O CTpoeHHMU BemiecTB. CBeleHHs 00 M3yyaeMbIX B Kypce
BELIECTBaX JAAIOTCS B Pa3BUTHH — OT YIIIEBOJOPOAOB JIO CJIOKHBIX OMOJIOrMUECKH aKTUBHBIX
coenuHEeHM. B Kypce opraHMYecKoil XMMHUU TMOIYy4aloT pa3BUTHE CPOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHUsl NEPBOHAYAIbHBIE MPEJCTABICHUS O XUMUYECKOU
CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEUIECTB OT UX
CTPOEHHUSI, 0 XUMHUECKOWU PEAKIINH.

[Ton HOBBIM yriOM 3peHHs B IpeameTe «XuMHs» 0a30BOr0 YpOBHS paccMaTpHUBAETCA
U3YYEHHBII Ha YpOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUsI TEOPETUUYECKUH MaTepuan u
(aKTOJOTMYECKHUE CBEJICHUS O BEUIECTBAX MU XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011ast 1 HeopraHudeckasi XuMHus» 0Oy4daroIMMCs MPEJOCTABISIETCSI BO3MOKHOCTh
OCO3HATh 3HaYEHHUE MEPUOJINYECKOTO 3aKOHA C OOLIETEOPETHUECKUX M METOAO0JIOTHUECKUX
NO3UINM, TIy0)XKe TIOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOr0 3aKoHAa — OT
00o001aroniei 10 0OBSACHAIOMIEH U TPOTHO3ZUPYIOMIEH.

Ennnas cucrema 3HaHUN O BAXKHEUIIIMX BENIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U MPUMEHEHUH, a TAKXKE€ O XUMHUYECKUX PEAKUMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
npoTeKkaHusi JomoJyiHseTrcs B Kypcax 10 m 11 kiaccoB nnemMeHTamMu CcoOAepKaHUS,
UMEIOIUMH KYJIBTYPOJOTUUECKUN U TPUKIAAHOW XapakTep. DTHU 3HAHUS CIIOCOOCTBYIOT
NOHMMAHUIO B3aUMOCBSI3M XUMHUU C JAPYIMMH HayKaMH, pPacKpbiBaloT €€ poJib B



MO3HABATEILHON U MPAKTUYECKON NESITENIbHOCTH Y€I0BEKa, CIOCOOCTBYIOT BOCHUTAHUIO
YBAXEHUSI K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU M TMPAKTHUYECKUX MPUIOKEHUN
XUMUH, TTIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JJMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX ¢ XUMHUEH, KPUTHUECKH OCMBICIMBATh MH()OPMAIUIO U TPUMEHSTh
e€ [ TIONOJHEHWs 3HAHWM, PEIICHUS WHTEIUICKTYAIbHBIX M JKCIIEPUMEHTAIbHBIX
MCCIIEIOBATENBCKUX 33/1a4. B memom copepxanue ydeOHOTO TpeaMeTa « XUMHUSD JTaHHOTO
YpPOBHSI ~ WM3yYEHHUS  OPUCHTHUPOBAaHO Ha  GOpMHpOBaHHE y  OOydYarOImUXCS
MHUPOBO33PEHYECKON OCHOBBI JiJIi TOHMMaHUS (QUIOCOPCKUX UACH, TaKuX Kak:
MaTepHalbHOE E€JUHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTh
CBOWCTB BELIECTB UX COCTABOM U CTPOEHUEM, MTO3HABAEMOCTh NMPUPOAHBIX SBJICHUN MYyTEM
DKCIIEPUMEHTA W PEUICHUS MPOTUBOPECUUN MEXKTy HOBBIMH (DaKTaMU M TCOPETUUCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE PO XMMHUHU B PEIICHUH AKOJIOTHYCCKUX MPOOJeM, a TaKKe
npo0seM cOEpeKEeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JIaHUSI HOBBIX TEXHOJIOTHI U
MaTepuanoB.

B nnane pemieHusi 3ajad BOCHUTAHUSI, PA3BUTHS U COIUAIM3ANMHU OOYUYaIOIINXCS
MPUHATHIC TPOrpaMMOM MO XUMHUHU MOJAXOJbl K OMPENEICHUIO COJCPKAHUS U MOCTPOCHUS
npeaMera MpeaycMaTpuBailoT (POPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUMH,
UMEIOIUX 0a30BOE€ 3HAUEHHUE JJISl PA3IMYHBIX BUJOB JACSATEIBHOCTU: PELICHUs MpoOieM,
MOKCKa, aHain3a U 00pabOTKKM MHGOpPMAIIUU, HEOOXOIUMBIX JJIA MPUOOPETEHUS OIbITa
MPAKTUYECKOM W HCCIEAOBATEIIBCKOW AEATEIBHOCTH, 3aHUMAIONICH BAXKHOE MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenojiaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs,
TaK MU Ha ypOBHE cpeAaHero oOmiero oOpa3oBaHMsl, MPU ONPEIEICHUN COJEPKATEIBHON
XapaKTepUCTHUKHU LIeJIe U3y4eHUsl NMPEeIMETa HApaBICHUEM MEPBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO TMpHU3HAETCA (POPMHUPOBAHUE OCHOB XHWMHYECKOM HAayKHM Kak o00J1acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON NEATEIBHOCTH YEJIOBEKAa M KaK OJHOIO W3
KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C METOAWYECKOW TOYKH 3pPEHUS TaKOW MOAXOI K
ONPENICIICHUIO LIeJIEH U3YUEHHS TIPEAMETA SIBJISIETCS BIIOJHE ONIPABJaHHBIM.

CornacHO TaHHOW TOYKE 3PEHUS TJIABHBIMM LEJISIMUA U3YUYEHUS MpeamMeTa « XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBasiroTCs:

e (opMHUPOBAHHE CHUCTEMbl XUMHUYECKMX 3HAHMI KaK BaKHEHIIEH COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa, B OCHOBE KOTOPOW JI€kKAaT KIKOUYEBbIC
NOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH,
YCBOGHHE M TOHHWMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO
XapakTepa, 03HAaKOMJICHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS;

o (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUIN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMHYECKMX  peakiuid, HEOoOXOMUMBIX [JJIi  TOPUOOPETCHUS]  YMEHUH
OPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOMIMX MECTO B
[IPUPOJE, B PAKTUYECKOU U IOBCEIHEBHOW KU3HU;



e pa3BUTHUE YMEHUH M CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIIOACHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEepUMEHTa, COOIOCHHEM MpaBHJl O€30MacHOTO
oOparIteHus ¢ BEIeCTBaMHu.

Hapsiny ¢ atuM, coaeprkaTenbHas XapaKTepUCTHKA LEJel U 3a1a4 U3yUEHHs IpeMeETa
B IpOrpaMMe IO XUMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU
MPUOPUTETAMU B CHUCTEME cpeaHero obmiero oOpaszoBaHus. CerojHs B MpenojaBaHUU
XUMHH B OoJblIel cTeneHH OTHAAETCA MPENNOYTeHUE MPAKTUYECKOM KOMIIOHEHTE
CoJIepKaHus o0yueHus, OpPUEHTUPOBAHHOU Ha  [OATOTOBKY  BBIIIYCKHHUKA
o011e00pa3oBaTeIbHOM  OpraHM3alllM,  BJAJCIOLIEr0 HE  HAOOpOM  3HaHUM, a
(YHKIIMOHAJIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMU aKTUBHOTO MOJyYEHUS
3HAHUU ¥ MPUMEHEHUS X B PeaTbHOU KU3HU IJISl PEUICHUS MPAKTUUECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu H3yuyeHUH NpeaMeTa «XUMHUS» JOMHUHUPYIOIIEEe 3HAYCHHE
IpUOOPETAIOT TaKUE 1NN U 331a4H, KakK:

amanrtanus oOydaroluxXcss K YCIOBHMSM JHWHAMUYHO pPAa3BUBAIOLIETOCS MUDA,
dbopMUpOBaHWE WHTEIJICKTYyadbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHUEM;

(dopMupoBaHHE Yy OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOUINX YHUBEPCAJIbHOE 3HAUEHUE MJI1 Pa3IMYHbIX BHUJIOB JECSATEIBHOCTH: PELICHUS
npoOiem, MoucKa, aHajim3a U 00paboTKU MH(pOpMaLMK, HEOOXOAUMBIX IJIsi MPUOOPETEHUS
OTIBITa JIEATEIHHOCTH, KOTOPas 3aHMMAET BaXHOE MECTO B MO3HAHUU XHMMUH, a TAKXKE IJIA
OLICHKM C TIO3MLMHA HKOJIOTMYECKOM OE€30IacHOCTH XapakTepa BIMSHHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CpEaY;

pa3BUTHE TO3HABATENIbHbIX HHTEPECOB, HWHTEIUICKTYaJbHBIX U  TBOPYECKHUX
CIOCOOHOCTEN 00y4aroIUXCs: CIOCOOHOCTH CaMOCTOSITENILHO NMPUOOPETaTh HOBBIE 3HAHUS
M0 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BAaTh COBPEMEHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTMM JJIsl MOMCKA M aHaiu3a y4yeOHOW M Hay4dHO-TOMYJISIPHOM
uH(pOpPMaIlMU XUMUYECKOTO COACPKAHMS;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYArOMIMXCS AacCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHNS, HAOII0JAaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TMpPH IUIAHUPOBAHUM W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHUE y OOydaromuxcs yOeKIEHHOCTH B T'YMAaHHCTUYECKOW HAIPaBICHHOCTH
XUMUHU, €€ BaAXHOM POJM B pEUIEHUU T[JIOOANbHBIX NPOOJIEM  pPaIMOHATBLHOTO
IPUPOIOTIONB30BAHUS, TTOTIOTHEHHSI YHEPTETUYECKUX PECYPCOB M COXPAHEHHUS MPUPOTHOTO
paBHOBECHsSI, OCO3HAHUS HEOOXOIUMOCTH OEpEekKHOr0 OTHOIIEHHSI K NMPUPOJE U CBOEMY
3I0pOBbIO, a TaK)Ke TNPUOOPETEHHs OIbITa HCIOJb30BAHUS TOJYYCHHBIX 3HAHUN UIs
OPUHATHSA TPaMOTHBIX PEIICHUN B CUTYALUSAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.



B yuebHoM muane cpeaHero oOmiero oOpas3oBaHus TpeaMeT «Xumus» 0a3z0BOro
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00nactu « EcTecTBEeHHO-HAyUYHBIE TPEAMETHI.

OOmiee 4YKMCIIO YacoB, OTBEAEHHBIX JUIsI WM3YYEHUs XHMHH, Ha 0a30BOM YypOBHE
cpeaHero oomiero oopa3zoBanus, coctaBiser 68 dacoB: B 10 kmacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IPEBpALICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPONUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHEHIIHe
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrocoObl nepepabOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIEHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYeHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCH(UKAIMs ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJICUCTBHE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrple 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYecKkue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJ1eKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISICTCA 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, mepuoIuIHOCTb, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHINEBBIE TMPOIYKTHI, OCHOBHI PAlMOHATBHOTO MHUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINM «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BelllecTBa WU 00BbEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OecrieYeHUM KOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUaANOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MnpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHSATUM, SBJISIFOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, SIBJICHHE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHHS NpeIMeTa «XUMHs» HAa YPOBHE CpPEIIHETrO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCA PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCA B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoileccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
oOydJaromuxcsl Mo peaanu3aiu IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3€E Pa3TUYHBIX BUJOB YUEOHOU NEATEIBLHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHHS B CUTYalUsIX, YTPOKAIOIIHUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrHX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTBHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAayYHbIX (AKTOB W HUMEIONIMXCS JAHHBIX C IEJBI0 IOJTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JESITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSICHEHUSI OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW IS BBIMOJHEHUS YYCOHBIX  3a1ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaIuu (cxembl, TpaduKy, AUATPAMMBI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (POpMyITHpPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpeensss e€ Ienu W 3a7add, KOHTPOJIMPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABIICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpXkAIIUE COCAUHEHUS, MOHOMEp, IMOJIMMEp, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTHU U CHUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

Cc()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NPU3HAKU IOHATHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaBYy M CTPOEHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I€JIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOH NEATETLHOCTH B IIENISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ayis 3anmucu XUMHAYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJH XHAMHUH B TIO3HAHWUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEAENISITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUH (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHMUYECKUX JJIEMEHTOB M MX COEIMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakiru, U3MEHEHHIO CTEMEeHEW OKHMCIICHHS 2JIEMEHTOB, OOpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKIUHU UAYT O KOHIIA,;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTeus (nmpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE peakIUu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIU, THTepHET U JpYyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
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Hroro mo pazueny 3
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11 KJIACC

Ne ni/m HaumeHoBaHue pa3iesioB U TeM KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
IporpamMmmel Bcero Konrpoabubie | [IpakTuyeckue (uncpoBbie)
paGoThI paGoThI o0pasoBare/ibHbIE
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
1.1 Ctpoenue atomoB. [lepuoanueckuii 3akoH 3 bubmuorexa [JOK
u [lepronnueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/7f41837c
anemenToB . 1. Menaeneera
1.2 Crpoenue Bemectsa. MHOroo6pasue 4 bubnnorexa [JOK
BELIECTB https://m.edsoo.ru/7f41837c
1.3 XUMHUYECKUE PEAKIINH 6 1 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraibt 6 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.2 Hewmeramisr 10 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.3 CBs13b HEOPTaHUYECKUX U OPTaHHUUYECKUX 2 bubnnorexka [HOK
BEILIECTB https://m.edso0.ru/7f41837c
Hroro 1o pasneny 18
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Pa3zgen 3. XuMus 1 ';KU3HL

3.1 XHUMHS U )KU3Hb 3 bubmuoreka [JOK
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No KounuectBo yacos Nara DJIeKTPOHHbIE HU(POBLIE
, Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3YYeHH S
padoTbI padoTbI pecypcbl
[Ipenmer opraHnyeckoi XuMuH, €€ bubnnoreka [HOK
1 BO3HHKHOBCHUE, Pa3BUTHE U 1 https://m.edso0.ru/7f41837c
3HaYEHUE
Teopust cTpoeHUs OPraHuYECKUX bubnnoreka [JOK
2 coequnenuii A. M. Byrneposa, eé 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o KiraccupuKau bubnuotexa [JOK
OPraHUYECKUX BELIECTB. https://m.edsoo.ru/7f41837c
3 Homenxknarypa (cucremaruueckas) u 1
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 bubnnorexka [JOK
TOMOJIOTHYECKHH Pl https://m.edsoo0.ru/7f41837¢c
5 MeraH u 3TaH — npocrenmmne 1 bubnuoreka [IOK
MPEJICTABUTENN AIKAHOB https://m.edsoo.ru/7f41837c
6 AJIKEHBI: COCTaB M CTPOCHHUE, 1 bu6mmoreka [JOK
CBOICTBa https://m.edso0.ru/7f41837c
7 DTUJIEH U TIPOINUIIEH — MpOCTeHIIne 1 bubnuorexa [JOK
NPEJICTABUTEINN AIKEHOB https://m.edsoo.ru/7f41837c
[IpakTuueckast padora Ne 1. bubnuorexa [IOK
8 «ITosnyueHune dTHIIEHA U U3yYCHUE 1 1 https://m.edsoo.ru/7f41837c
€ro CBOMCTB»
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Ankanuensl. byranuen-1,3 u

bu6mmoreka [IOK

9 metunoOyraguen-1,3. Ilonydyenue https://m.edsoo.ru/7f41837c
CHUHTETHYECKOT0 KaydyKa U Pe3HHbI
AJIKMHBI: COCTaB U 0COOCHHOCTH bubnuorexa [JOK

10 CTPOCHUSI, TOMOJIOTUYECKHI PSIII. https://m.edsoo.ru/7f41837c
AneTuieH — MpocTenImii
IIPEJCTaBUTEIIb AIKMHOB

11 Beluncnenus no ypaBHEHHUIO bubnuoreka [IOK
XUMUYECKOU PeaKInu https://m.edsoo.ru/7f41837¢c

12 ApeHbl: 6EH3011 ¥ TOIYOII. bubnuorexa [JOK
TOKCHYHOCTH apeHOB https://m.edso0.ru/7f41837c
I'eneTndeckas CBsI3b yIrieBOJOPOAOB, bubnuoreka [IOK

13 MPUHAICKAITUX K PA3TMIHBIM https://m.edsoo.ru/7f41837c
KJ1accaM
[IpupoiHbIE UICTOYHUKHU bubnuoreka [IOK

14 YIJIEBOIOPOIOB: TIPUPOIHBIM Ta3 1 https://m.edsoo0.ru/7f41837¢c
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKH
[IpupoiHBIE HICTOYHUKHU bubnuorexa [IOK

15 YIJIEBOIOPOIOB: TIPHUPOIHBIH Ta3 1 https://m.edsoo0.ru/7f41837¢c
MOMYTHBIE HEPTAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ epepadoTKu

16 KonrtponsHas pabota no pazaeny bubnnorexka [JOK
«YTIIEBOIOPOIBI» https://m.edsoo.ru/7f41837c
[IpenenbHbIE OHOATOMHBIE CITUPTHI: bubnuorexa [JOK

17 METaHoJ U 3TaHoj1. Bogopoaunas https://m.edsoo.ru/7f41837¢c
CBSI3b

18 MHoOroaTtoMHbIE€ CIIUPTBHI: Bubmzorexa LIOK

https://m.edso0.ru/7f41837¢c
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OTUJICHIJIMKOJIb U TTIMICPHUH

@DeHOoI: CTPOCHUE MOJIEKYJIbI,

bubmuorexa [JOK

19 (u3HUeCKHe U XMMHYCCKHE https://m.edso00.ru/7f41837c
CBOMCTBA, IPUMEHEHUE

20 Anpaeruapl: GopMabaeTuI 1 bubnmoreka [JOK
aleTanbaerua. AeToH https://m.edsoo0.ru/7f41837¢c
OHOOCHOBHBIE TIPEIETbHBIE bubmuorexa [JOK

21 KapOOHOBBIC KUCJIOTBI: MypaBbUHAs https://m.edso0.ru/7f41837¢
U yKCyCHasi
[IpaxTnueckas padora Ne 2. bubnuoreka [IOK

22 «CBo¥iCTBa pacTBOpa YKCYCHOM https://m.edsoo.ru/7f41837¢
KHCIIOTBI)
CreapuHOBas U 0JICMHOBAsI KUCJIOTHI, bubnuorexa [JOK

23 KaK TIPEICTABUTEIH BHICIIHX https://m.edsoo0.ru/7f41837¢c
KapOOHOBBIX KHUCJIOT
MpbI1a KaK COJIM BBICIIUX bubnuorexa [JOK

24 KapGOHOBBIX KHCIIOT, UX MOIOIIEE https://m.edsoo0.ru/7f41837¢c
JICHCTBUE
CnoxxHbie 3(hUpbI KaK MPOU3BOTHBIE bubnmnorexa [JOK

25 KapGOHOBBIX KMCIOT. I Haposm3 https://m.edso0.ru/7f41837c
CJIO’KHBIX 3(pupoB

26 Kupsr: runponns, NpuMEHEHHE, bubnuoreka [IOK
Ouosornveckas poib KUpPOB https://m.edsoo.ru/7f41837¢c
VYTraeBojsl: cOCTaB, KilaccuuKanus. bubnnoreka [JOK

27 Baskneiiime npeacTaBUTENN: https://m.edso0.ru/7f41837c
TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nemnmtonos3a kak bubmuotexa [JOK

MPUPOAHLBIC TOJIUMEPBI

https://m.edsoo.ru/7f41837¢c
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KonTponpHas pabota mo pazmeny
«Kucnopojconepxariue

bu6mmoreka [IOK
https://m.edso00.ru/7f41837c

29 OpTraHUYECKUE COCAMHEHUS»/ 1
Bcepoccuiickas npoBepoyHas
paborta
OO01mmas xapakTepucTHKa bubmuorexa [JOK
30 a30TCONCPIKALMX OPraHHYECKHX 1 https://m.edsoo.ru/7f41837c
coenuHeHu / Beepoccuiickas
poBepoyHas padbora
bubmuorexa [JOK
31 AMWHBI: METHJIAMUH U aHUJIUH 1 https://m.edsg).ru/7f41837c
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE bubnuorexa [JOK
OpraHHYEeCKHE COCAHHCHNS, UX https://m.edso00.ru/7f41837c
32 ounonornyeckoe 3Hauenue. [lenTunel. 1
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS
33 OCHOBHBIC TIOHSTHS XUMHH 1 bubmmoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COETMHEHUI https://m.edsoo.ru/7f41837c
OCHOBHBIC METO/IBI CHHTE3a bubmuorexa [JOK
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHH. 1 https://m.edsoo.ru/7f41837c
[TnacTMacchl, Kayqyku, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KITACC

Ne | Tema ypoka KoJunyecTBo yacos HMara DJIeKTpOoHHbIe U pPOBbIE
n/n Bce | Konrpoasnbie | IlpakTuueck | H3Y'UCH o0pa3oBaTebHbIe Pecypehbl
ro padoThI ne padoThl us
1 XUMUYECKU 3JICMEHT. ATtom. 1 bu6mmoreka [JOK
DneKTpoHHAas KOHPUTYpaLHs aTOMOB https://m.edsoo.ru/7f41837c
2 [lepuoanueckuii 3aKOH u 1 bubmuorexa [IOK
[Tepuomuueckas CHUCTEMa XHMHYECKHX https://m.edsoo.ru/7f41837c
anemenToB 1. . MenpeneeBa, ux CBSI3b
C COBPEMEHHON Teopueil CTPOCHUS
aTOMOB
3 3aKOHOMEPHOCTH HM3MEHEHHUsSI CBOMCTB 1 bubnuorexa [JOK
XMMHYECKUX  3JEMEHTOB U WX https://m.edsoo.ru/7f41837c
COCIMHEHUH TI0 TPyNIaM W TICPUOJIaM.
3HaYeHUE TIEPUOJUYECKOT0 3aKOHA |
CUCTEMBI XMMHUUYECKUX 3yieMeHToB J[.1.
MenzeneeBa B pa3BUTHH HAYKU
4 Crpoenue  BemiectBa.  XUMHUYECKas 1 bubnunoreka [JOK
CBSI3b, eé BH/IBI; MEXaHU3MBI https://m.edso0.ru/7f41837c
o0pa3oBaHMsl  KOBAJICHTHOW  CBS3W.
Bonpopoanas cBs3b
5 BasieHTHOCTB. DJEKTPOOTPHUIIATENHHOCTE, 1 bubnuotexa [JOK
Crenedb OKHCJICHUS. BermecTsal https://m.edsoo0.ru/7f41837¢c
MOJICKYJSIPHOTO W HEMOJIEKYIISIPHOTO|
CTPOCHUS
6 [lonsiTHE © JAHUCHEPCHBIX CUCTEMAX. 1 bubnuorexa [IOK
WcTuHHBIE W KOJUIOWIHBIE PAaCTBOPBI. https://m.edso0.ru/7f41837c
MaccoBast 10Jis BeIIECTBA B paCTBOPE
7 Knaccudukanms u  HOMeHKJIaTypa 1 bubnuorexa [IOK

HEOPTaHUYCCKUX COG)II/IHeHHI)’I.

I'enernueckas CBA3b HCOPTraHNYCCKUX

https://m.edso0.ru/7f41837¢c
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BCIICCTB, Pa3JIMYHBIX KJIIACCOB

8 Knaccudukanuss XuMUYeCKUX peakui bubmuorexka [JOK
B HEOPraHMYECKOW ¥ OpPraHU4YeCKO https://m.edsoo0.ru/7f41837c
XUMHH. 3aKOH COXpPaHCHHS MAacChl
BCIICCTB,  3aKOH  COXpaHEHHWsS] U
TIpeBpaICHHSI SHEPrUU npu
XUMHYCCKHX PEaKIUAX

9 CkopocThb peaxiuu. Oobpartumbie bubnmoreka [JOK
peakiun. XMMHYECKOE PAaBHOBECHE https://m.edsoo.ru/7f41837c

10 | Ilpaktuueckas padora Ne 1. BrusHue bubnnoreka [JOK
pa3nuyHbIX (AKTOPOB HAa CKOPOCTH https://m.edsoo.ru/7f41837c
XUMHYECKON PeaKIuu

11 DIIEKTPOJIUTHYECKAS IUCCOLIAIHA. bu6mmoreka [JOK
[ToHsiTHE O BOJOPOJHOM TMOKAa3aTele https://m.edso0.ru/7f41837c
(pH) pactBopa. Peakuuu HOHHOTO
oOMeHa. [‘maponus opraHuyeckux u
HEOPraHMYECKUX BEIIECTB

12 | OxuCIUTEIHLHO-BOCCTAHOBUTEIBHEIC bu6mmoreka [JOK
peakiuu. [loHsTHe 00 3JeKTposH3e https://m.edsoo.ru/7f41837c
pacIuIaBoB M paCTBOPOB COJICH

13 | KonrponbHas pabGora 1o paszeny bub6nuorexa [IOK
«TeopeTrueckre OCHOBBI XUMHI https://m.edso0.ru/7f41837c

14 | Meramisl, ux MTOJIOKCHHE B bu6mmoreka [IOK
[Tepuomuyveckoil cucreMe XHUMHUYECKHX https://m.edso0.ru/7f41837c
anemenTtoB JI. WM. MeHueneeBa u
O0COOCHHOCTH CTpOEHHS aToMOB. O01IHe
¢duznyecKkue cBoMCTBa METAIJIOB

15 | CnnaBsl METaJIIOB. bubnuorexa [JOK
DNEKTPOXUMHUECKUI pAJl HaNpsHKEHUH https://m.edsoo.ru/7f41837c
METAJUIOB

16 | XuMuueckrue CBOMCTBA  BaXKHEHIIMX bu6mmorekxa [JOK

METaUIOB (HATpHil, Kaluil, KaJlbIHii,

https://m.edsoo.ru/7f41837¢c
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MarHui, aIIOMUHUN) U UX COSAMHEHUN

17 XHUMHYECKHUE CBOWMCTBA Xpoma, MEAH H bu6mmoreka [JOK
UX COCIMHEHUI https://m.edsoo.ru/7f41837c

18 | Xumuueckue CBOMCTBA IMHKA, JKeJie3a U bubmuoreka [JOK
UX COCIMHCHUI https://m.edsoo.ru/7f41837c

19 | Ilpaktuueckas padora Ne 2. Pemenue bubmuoreka [JOK
IKCIIEPUMEHTANBHBIX 33Ja4 10 TeMe https://m.edsoo0.ru/7f41837c
«MeTtamib»

20 | Hemerayuibl, HMX  IIOJIOKEHHE B bubmuorexa [JOK
[epuoauueckoil cucTeMe XUMHUYECKHX https://m.edso0.ru/7f41837c
snemenToB J[. M. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21 | dusnyeckre CBOWCTBA HEMETAJUIOB. bu6mmoreka [IOK
AJITIOTPOIUST HEMETAILUIOB (Ha IpUMEpe https://m.edsoo.ru/7f41837c
kucimopona,  cepel,  Qochopa um
yriaepona)

22 | XMMHYECKHE CBOWCTBA  TajJOTCHOB, bubmuoreka [JOK
Cepbl U MX COCAMHEHUIT https://m.edsoo.ru/7f41837c

23 | XuMmHuUecKue CBOWCTBa a3ota, pochopa bubmmorexa [IOK
1 UX COETUHEHUN https://m.edsoo0.ru/7f41837¢c

24 | XumHueckue  CBOMcTBa  yriepona, bub6nuorexa [IOK
KPEMHUSI U MX COCJIMHCHHI https://m.edso0.ru/7f41837c

25 | IlpuMeHeHHe BaKHEWITNX HEMETAJUIOB bubnnorexa [JOK
1 UX COETUHEHUN https://m.edsoo0.ru/7f41837¢c

26 | OO6oOmeHne U CUCTEMaTU3AIMI 3HAHUH bubmuoreka [JOK
mo Teme «Hemeramnery. Beramcienus https://m.edsoo0.ru/7f41837¢c
10 YPAaBHEHHUSM XUMHYCCKHX PEaKIUi 1
TEPMOXUMHUYCCKHE PACUETHI

27 | Ilpaktuyeckass pabora Ne 3. Pemenue bubnnorexa [JOK
OKCIIEPUMEHTAJBHBIX 3a7ad4 10 TeMe https://m.edsoo.ru/7f41837c
"HemeTamnr"

28 | Bcepoccwuiickas mpoBepodHas pabora / bubmmorexa [JOK
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Kontponbnass pabora 1o  TemaMm
«Mertamae» u «HemeTamisy»

https://m.edsoo.ru/7f41837c

29 | Bcepoccwuiickas mpoBepodHast pabora / 1 bubnmoreka [JOK
KonrponpHas pabora 1o  Temam https://m.edsoo.ru/7f41837c
«Meramisl» u «Hemertamibny

30 | Heopranuueckue ¥  OpPraHUYECKUE 1 bubnmoreka [JOK
KHCJIOTHL. Heopraunueckue u https://m.edsoo.ru/7f41837c
OpraHMYeCKUEe OCHOBAHUS

31 | Am¢orepHble  HEOpraHMYECKHE U 1 bubmmorexa [IOK
OpraHu4ecKue COEIMHCHUS. https://m.edsoo.ru/7f41837c
I'eHeTnueckas CBsSI3b HEOPTaHUYECKUX U
OpPraHUYeCKUX BEIICCTB

32 | Pomp XUMHH B obecrieueHun 1 bubmuorexa [JOK
IKOJIOTUYECKOM, JHEPreTUUECKOH | https://m.edso0.ru/7f41837c
NUIIEBOW  OC30MaCHOCTH,  Pa3BHTUHU
METUITUHBI

33 | IlpencraBienus 00 OOMMX HAYYHBIX 1 bubnmoreka [JOK
NpUHIIATIAX POMBIIUICHHOTO https://m.edsoo.ru/7f41837c
NOJYYCHHUST BKHEHIIINX BEIICCTB

34 | YenoBek B  MHpPe  BEHOIECTB U 1 bubnuotexa [JOK
MarepuasioB. XHUMHS U 3J0POBBE https://m.edsoo.ru/7f41837c
YeJI0BeKa

OBIIEE KOJIMYECTBO YACOB TIIO 34

[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Bianenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOPAas BKIIFOYAECT:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUECKUH  JJIEMEHT,  aToM,
3IICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BbEM, KpUCTAJUIMYECKas pel€TKa, TUIBl XUMHUYECKUX peakluui
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peakiu HOHHOrO OOMEHA), pacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMALMUS, OKUCIHUTEIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKON pEakKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOIOTHUECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON AEATEIHbHOCTH

YCJIOBCKa

1.2

CdopmMHpoBaHHOCTh yYMEHMUH BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSA3b HM3YYECHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYrux

C€CTCCTBCHHOHAYYHLIX IPECIAMETOB

13

Bnagenue OCHOBHBIMH METO/JaMU HAay4YHOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoaeHue, H3MEpeHue, SKCIEPUMEHT,

MOIICJ'II/IpOBaHI/IC)

14

CpopMHUpPOBAaHHOCT, YMEHHUH OMpENEisITh BaJEHTHOCTh M CTETCHBb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJIGHTHas, HWOHHa,

MeTaJUTHYecKasi, BOJIOPO/IHAS) B COCIUHECHHSIX, TUI KPUCTAILUTNYECKON




PEHIETKA KOHKPETHOTO BellecTBa (aTOMHAsi, MOJICKYJIsIpHAsi, MOHHAs,

MeTaJIJIN4eCcKast)

1.5

ChopMupoBaHHOCTh YMEHUN OMPEACISATh XapaKTep CPelbl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COCAMHEHUN

1.6

ChopmupoBaHHOCTE ~ yYMEHUS  KJIACCH(UIUPOBATH  XUMUYECKUE
peaKkuu Mo pa3InYHbIM MpHU3HAKaM (YHCIy H COCTaBY pearupyroIInx
BEIIECTB, TEIJIOBOMY A(G(EKTy peakiuu, HW3MEHCHHIO CTeleHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTaJn3aTopa)

1.7

ChopMUpOBaHHOCTb ~YMEHMH COCTaBISATh YpPaBHEHUS  peaKIMH
Pa3JIMYHBIX TUIIOB, IIOJHBIE M COKpAICHHBIC YpPAaBHEHUS pEAKLUN
MOHHOI'0 0OMEHA, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKIUU UAYT

IO KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUHN NMPOBOJIUTH PEAKILUH, MOATBEPKIAIOLINE
KAueCTBEHHBI  COCTaB  pa3iIUYHbIX HEOPraHWYECKHX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI, NMPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHMUECKUX BEIECTB

1.9

CdopmupoBaHHOCTh YMEHHI PACKpBIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

1.10

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKON peaklMy OT pa3inyHbIX (PaKTOPOB

1.11

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JICUCTBUS

(mpunnun Jle Hlatense)

O6u1a51 H HCOPraHUYCCKasA XUMHA

2.1

CopMUpOBaHHOCT, YMEHHI packpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneesa u JIIEMOHCTPUPOBATH €ro

CUCTCMATU3UPYIOIIY1O, O6’L$ICHI/ITCJ'H>HYIO u MMPOTrHOCTUYCCKYHO

byHKIIIHT

2.2

ChopMupoBaHHOCTh YMEHHM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepnoanueckoi
cuctemMbl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJb3ys
NOHSATHA «S-, P-, O-2JE€KTpOHHBIE OpOMTAN», «IHEPreTUYECKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U MX COEJAMHEHUH MO MepHojaMm M rpynnam

[Tepuonnueckoit cucrembl xumuiecknx 3neMenToB .M. Menneneesa




2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOHW  CBS3M  MEXIY
HEOPTaHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBIO  ypaBHCHHU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

ChopMupOBaHHOCT ~ YMEHMH  yCTaHaBIMBaTh  IPUHAIJIEKHOCTh
HEOPraHMYECKUX BEIIECTB II0 UX COCTAaBY K ONPEACIEHHOMY Kiaccy
(rpymnme) coenrHEHui (MpOCThlE BEUIECTBA — METAJUIBI U HEMETAJLIbI,

OKCHJbI, OCHOBAaHM, KUCJIOTHI, aM(bOTepHI)Ie T'HAPOKCUDI, COJ'II/I)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYI) CHUMBOJIHKY
JUIS  COCTaBlieHUS (OpMYyJ BEIIECTB U YPaBHEHHH XUMHYECKHUX
peakuuii, cuctemarnyeckyro HomeHkiarypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUSA OT/ACJBHBIX HEOPraHUYeCKHX BeHIeCTB (yrapHblid ras,
VIIEKHUCIIBIA Ta3, aMMMaK, raméHasi HM3BEeCThb, HeraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U JPYTHE)

2.6

CdopmupoBaHHOCTh YMEHHUH XapaKTepU30BaTh (ONMMCHIBATH) 0OIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHbBIX KJIACCOB,
NOJTBEPXk/aTh  CYLIECTBOBAHME  TI'E€HETHYECKOM  CBA3M  MEXIY
HEOpraHMYECKMMH  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
OKCHEPUMEHT (pa3ioKeHHWEe TMEepPOKCHAa BOJIOPOJa B TPUCYTCTBHU
KaTaln3aropa, OnpeieseHre Cpebl PacTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOIO HWHAMKATOPA, BIMSHHUE pa3IM4YHbIX (aKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluh, peaKkIMd HMOHHOTO OOMEHa,
KauecTBEHHbIE peaKkuu Ha Cyiab(aT-, KapOOHAT- U XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3a7ady MO0 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a00paTOPHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepUMEeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

pCaKLII/Iﬁ )51 (I)OpMyanOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMupoBaHHOCTh YMEHHMH COONIOATh MpaBWia MOJIb30BAHUS
XUMHAYECKOM TOCYAOH M J1a0opaTOpHbIM OOOpYyIOBaHHEM, a TaKKe
ImpaBujia o6pameHH51 C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIHUAMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMUYECKHUE

IMPOLECCHI, JCKAINMUE B OCHOBC IMPOMBIINIJICHHOI'O ITOJIYUYCHUA cepHoﬁ




KHUCJIOTBI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH IMPEACTABICHUNA 00
Oo0ImMX HAy4yHBIX [MPUHLOUNAX H  OKOJOTHYECKUX  Mpodiemax

XUMHYECKOI'O IMTPOU3BOJCTBA

XUMHUA U KU3HL. PacuéTrl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, POJIM XUMUU B TO3HAHUU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHWU MBILUICHUS U KYJIbTYPBI
TUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBAaHHOIO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cpesie

3.2

CdopmupoBaHHOCTH YMEHHI KPUTHYECKHU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, TMOIY4aeMyl M3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTE YMEHHI COOJOJIATh TIpaBHJA 3KOJOTHYCCKHU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAKOLIEH NPUPOIHOU

cpebl

3.4

Oco3HaBaThb ONAcCHOCTh  BO3JEHUCTBUS HAa JKUBBIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, NOHUMas cMblci nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEIOTBPAILEHHs] UX BPEIHOTO

BOSI[GP'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

3.5

ChopmupoBaHHOCTE  YMEHUH MIPOBONTH BBIYHCIICHHS c
WCTIOJIb30BAHNUEM TIOHSTHS «MAaccoBas JIOJSl BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B NPHU XMMHUYECKHUX PEaKIUAX, Macchbl
BelecTBa WIM 00bEMa Ta30B MO M3BECTHOMY KOJHMUYECTBY BEILECTBA,
Macce WiId 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCHICCTB, MMPEBPALICHUA U COXPAHCHHA SHECPTIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTndyeckre OCHOBbI XUMUU

11

XUMUYECKUH 37eMeHT. ATOM. S1apo aroma, M30TOMBL. DIEKTPOHHA 000JIOYKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcobeHHOCTH pacIpeesIeHUs JIEKTPOHOB 110 OPOUTANIAM B aTOMAax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB

1.2

Ilepuonuueckuii 3akoH u [lepuoguueckast cucteMa XuMHYECKUX 31aeMeHToB J1.1.
MenaeneeBa. CBsi3b MNEPUOAMYECKOrOo 3akoHa W Ilepuoauyeckol CHCTEMBI
xuMuyeckux uieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMH HIPOCTBIX U CJIOXHBIX BEIIECTB IO TpyHIamM U IepHoJaM.

3HayeHHe MepuoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

13

Ctpoenne BemiecTBa. XHUMHYECKas CBsI3b. BHIBI XMUMHUYECKOM  CBSI3U
(koBaJicHTHAsT HEMOJISPHAsT M TOJSpHas, HWOHHAs, MeTaindeckas). VIOHBI:
KaTHOHBI U aHUOHBI. MeXxaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOU CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIHN). BogopoaHas cBs3b

1.4

BanentHoCTh. DnekTpooTpuiaTeIbHOCTh. CTENEHb OKUCTIECHUS

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEUIECTB OT TUNA KpUCTAIM4ecKoW pem€rku. IloHsaTHe O aucnepcHBIX
cucreMax. VICTUHHBIE M KOJUIOMJIHBIE PAacTBOpbI. MaccoBas A0js BELECTBA B

pacTtBope

1.6

Knaccn@nkaunﬂ HEOPTaHNYCCKUX CO€IUHEHMH. HOMCHKHaTypa HCOPTaHNYCCKUX

BEILECTB

1.7

Xumuyeckas — peaknusa.  Krnaccudukamuss — XMMHUECKUX — peakluii B
HEOPraHWYECKOM M OPraHWYEeCKON XWMHHU. 3aKOH COXPAaHEHHUS MacChl BEIECTB,

3aKOH COXpPaHCHUA U MPEBPAIICHUA SHCPTHUHU ITPU XUMHUYCCKUX PCAKIIHAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

OObpatumble peakiuu. XUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOsIHME XuMHUecKkoro pasHoBecus. [Ipuanun Jle larense

1.10

Onextponutuyeckas aucconuanus. CuiibHble M cialble 37eKTposnuThl. Cpena




BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HGfITp@.JIBH@.SI, mejao4yHasd. PeaKLII/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenne HemeramioB B llepuoanueckoil cucteMe XUMHUYECKUX
anemenToB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHsS aToMOB. Dusnyeckue

CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MPUMEPE KUCIOPOaa, CEPHI,

dbocdopa u yriepona)

2.2

XUMHUECKUE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJOreHOB, CEpbI, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHUCJIOPOJICOACPKAIIMX ~ KHUCJIOT, BOJAOPOJIHBIX coeAauHeHuit). Ilpumenenue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Mertaubl. [lonoxxkenne MetaiioB B llepuoguyeckoil cucreMe XUMUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI04EK
aToMoB MeTaoB. Obume ¢puszndyeckue cBoiicTBa MeTamuioB. CIUIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUH Psil HAPSHKEHU METAJIIOB

2.4

XHWMHYECKHUE CBOHCTBA BAXKHCHIIMX METAJUIOB (HATPUM, KalHMi, KaabIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKelie30, MeIb) U UX coeauHeHui. OOmme

CTOcoOBI OTy4YeHUs1 MeTauioB. [IpuMeHeHrne MeTauioB B OBITY U TEXHHKE

2.5

I'eneTnyeckas cBS3b HCOPraHNYCCKUX BCUICCTB, IIPUHAMJICIKAIIUX K PA3JIMYHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOHOFH‘-ICCKOI>1, 3HepFeTquCKOﬁ 151 HHH.[CBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCAWLIUHBI. Ilousatue o HAayYYHBIX ME€TOJaX IMO3HAHUSA

BEIIECTB U XUMHUYECKHX PEAKIUI

3.2

[Ipeacrasnenuss 00 OOMMX HAYYHBIX MPUHIIMIAX MPOMBIIUICHHOTO MOTYYEHUs
BOXHEHIIMX BelecTB. YenoBeK B MHUpPE BEUIECTB MU MATEPHAIOB: BAaXKHEUIIHME
CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepualibl, KpPackw, CTEKIIO,
KEpaMuKa, MaTepuaiibl JUIsl DJIEKTPOHUKH, HAHOMATEpUANIbl, OPraHUYECKUE U

MUHEpaJIbHbIE y100peHus

3.3

XuMHusT W 30pOBbE YEJIOBEKAa: IpaBWja MCIHOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHHUS MPENapaToB OBITOBON XUMHH

B TIOBCETHEBHOM JKU3HU




YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1.  Xwumus : 10-i1 kiacc : 6a30Bblid ypoBeHb : yueOnuk / O. C. 'abpuensn, U. I'.
Octpoymos, C. A. Cnaakos. — 5-e uzj., crep. — Mocksa : [Ipocsemenue, 2023. —
128 c. : un.

2.  Xwumus : 11-# knacc : 6a30BbIit ypoBeHs : yueouuk / O. C. I'abpuensn, U. I'.

Octpoymos, C. A. Cnankos. — 5-¢ u3a., crep. — Mocksa : I[Ipocsemenue, 2024. —
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METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
Metoauueckue matepuansl - EquHoe coaepskanue o0iiero oopa3zoBaHus
https://edsoo.ru/metodicheskie-materialy/

HNUD®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET
bubmuoreka I{OK https://m.edsoo.ru/7f41837c

Buaeoreka mKoIbHBIX SKcriepuMeHToB https://videoteka.apkpro.ru/
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