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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM TPOTrpaMMbl CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaqu3yOIIMX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOJIOKeHMH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpamMMbl MO XUMHUH, K ONpPEACIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
colepKaHusl, pPe3yJbTaToB OOy4YeHHs W TpeOOBaHHM K YpPOBHIO MOJATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3allud, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peammsyercss Xxumuueckoe oOpa3oBaHUE
oOydJaromuxcs Ha YpOBHE CpeaHero ooIero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera  «XuMUs», COJEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAYCHUS B
MO3HAHUM TMPHUPOABI U B MaTepUATbHOW MKU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT 0CoOyi0 poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTepUATbHOUN KYyJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaKk O €IUHCTBE
NPUPOABI U YeJIOBEKAa, KOTOpoe (POpMHUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCTICITHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON OE30MMaCHOCTH U OXPaHbI 3/I0POBBSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS BBIPAOOTKH  MHUPOBO33PEHUECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas u HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCErO MHOT00Opasus
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXOJla K U3y4eHHIO y4eOHOro Marepuana © 0O0yclOBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHMX M DBIEKTPOHHBIX
NpelCcTaBleHn O CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl HM3YYEHHbIH Ha YpPOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMCsl TMPEJOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTIO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX TMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHMUYECKUX PEAKUUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSAX MpoTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYyJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMH HayKaMmH, PACKpPBIBAIOT €€ pPOJIb B IIO3HABATEIBHOW M IPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIUBATh HMH(OpMaLUI0 U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIEI0OBATEIbCKUX 3a/1au. B 1enom cogepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y OO0YyYaIOUIMXCS MHUPOBO33PEHYECKON OCHOBBI JUISI TOHUMAHMUS
¢unocopckux uien, TakMxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SIBICHUNW MYTEM OSKCIIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEYMM MEXKAYy HOBBIMH (aKTaMH U  TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM ¥ MaTEpHUaOB.

B nmane pemeHus 3agay  BOCIHMTAHUS, Pa3BUTUS M COLMAIM3ALMU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JICMCTBHM, HMEIONMX 0a30BO€ 3HAYEHUE JUIS
pa3IMYHBIX BHJIOB JICSITEIIBHOCTH: pEHIEHUS MNpo0JieM, IOWCKa, aHalu3a W
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi PUOOPETEHUS OIbITa TPAKTUIECKOM
U MCCIIEN0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHET0 o0IIero o0pa3oBaHusl, PU OMPECICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIE W3y4YEHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISMM M3Y4YEHHs Ipeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W IOHMMAHUE CYIIHOCTH JOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEICTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpEeTeHUS
YMEHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHX SIBICHUH,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MTOBCEIHEBHOM )KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e3o0macHOro oopallieHus ¢ BelecTBaMu.

Hapsiny ¢ atum, comepkartenpHasl XapakTepUCTUKA LEJIEW U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHud  XMMUM B OOJbIIEH  CTENEeHH OTHAETCA  MPEeanouTeHUe
NPAKTUYECKON KOMIIOHEHTE CoOjepXaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAICIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHMSIMH aKTUBHOI'O IOJYYEHHUs] 3HAHUM U IIPUMEHEHUsS] UX B PEaJbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBa3m ¢ atMM npu W3ydeHUM IpeaMeTra «XHUMUS» JOMUHUPYHOLIEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(GopMupoBaHHE  HMHTEUIEKTyaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnl B KOHKPETHBIX JKM3HEHHBIX CUTYaLHsX, CBSI3aHHBIX C BEIECTBAMU U HUX
IIPUMEHECHUEM;

GopmMupoBaHue |y O0OYyYarOIIMXCS  KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIU), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3jIUYHbIX BUJOB
JeSITeNbHOCTU: pelIeHHus MpoOyieM, MOUCKa, aHalu3a U o0paboTku HHpOpMaluy,
HEOOXOAMMBIX JJii NPUOOPETeHHs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TIIO3HAHMM XUMHH, a TaKK€ JUI1 OLEHKH C IO3HIUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BELIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPTaHMW3M Y€JI0BEKA U IPUPOIHYIO CPENyY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeTbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW POJM B PEIICHUH TI00abHBIX IPOoOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHMS TOJTYYCHHBIX 3HAHUW JJII NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6riee yncIo 4acoB, OTBEAEHHBIX IS U3YUEHHS XUMUHU, Ha 0230BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKO XUMHUHU

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuxX BemecTB. [omomnorusg, wuzoMepus. XuMHYecKas CBs3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kiaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPHUBUAIbHBIE HAa3BAHUS
BaYKHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKHUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
O3HAaKOMJICHME C O00pa3laMy OpPraHUYecKHMX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIIECHUI0 OPraHUYECKUX BEIIECTB
[IpU HarpeBaHuu (TU1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKUH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3amMenieHuss W TOPEHHUs), HaXOXKACHUE B NPHUPOJEC, NOJIYUYECHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, TUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MpOCTEUIINK NPEICTABUTENb AQJIKHUHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLYYeHue U npumeneHnue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKU YriIeBOAOPOAOB. IIpupomHbli ra3 U IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedptb» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue oprann4ecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHOJN W 3TAHOJN: CTPOEHHUE,
¢usznueckre W XMMHUUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJIaMH,
raJIoreHOBOZIOPO/IaMH, TOpPEHUE), MpuMeHeHue. BojopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W  TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAasl peaklMs Ha MHOIOATOMHblIe cnupThl). JleiicTBUE Ha
opraHusMm 4enoBeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunasl U kemowvl. Dopmanpaerui, aneTAIBIACTUA:  CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHubpie 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c0xkHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ilpumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemrnonosa kak npupoiHbie noauMepbl. CTpoeHHE Kpaxmana U
Henoyio3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmeau(Il), BzammomercTBHE Kpaxmayia C HOJOM),
IPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MUCXOJHOIO BEIECTBA MIIM IPOJYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkalnie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TIMLuMHA). bronorumdeckoe
3Ha4ECHUE aMUHOKUCIOT. [lenTumasl.

benku kak npupoaHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M MX IPEBPALLCHUN:
HaOJII0/IEHNE U OMKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKYISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUHN, CPEAHAS MOJICKYIIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpPUMEHTAIBHBIE METOAbl M3YyYEHHsS BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
OPHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE TOPOJIbI, MOJIE3HBIE UCKOMAeMble, TOILJIUBO,
peCypCehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PHUTYypaIis aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3nemMeHTtoB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsI HEMOJISIpHAST M TOJIApHAsi, UOHHAs, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJIaccaM.

Xumunueckas peakuus. Kiaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON W OpPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [laTenbe.

OnekTponauTnyeckas auccornyanus. CuiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaIbHas, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taomui «llepuogudeckas cucrema xuMuueckux siaeMmentos 1. U.
MenneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIM3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWKATOpA, pEakIuud HOHHOrOo oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (GaKTOPOB HA CKOPOCTh
XUMHUYECKOW PEaKIAN.

Pacuérurnlie 3amaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHUX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETBl C HCHOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETaUIoB (Ha TpuUMepe
KHCJIOpoJ1a, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEWMIIIMX HEMETAJIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponra M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

DKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W MX IPEBpAILCHUMN:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbBIE PEaKIIMU Ha KATHOHBI METAJLIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30IacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya0OpeHus.

XuUMHSI YW 3J0pOBbE 4YEJIOBEKA: IPABHJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuaa 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YeCcKor XxuMuu B 11 Kitacce oCcymecTBIAETCA Yepe3 MCIOJIb30BAHUE KaK
OOIMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHaJM3, CHUHTE3, Kiaccu(uUKaIus, TMepUOJIUIYHOCTh, HaOIIOICHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYCCKHUE BEITMYUHBI U CIMHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrusA: XUMHUYECKasl MPOMBIIUICHHOCTh, METAJLTYpPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIECHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIoOB,
AJICKTPOHHAS POMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJaromuMucss TporpaMM CpeaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JICSATEIBHOCTHBIM IMOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOIIPE/1EICHHIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS TMpeaMeTra «XHUMUs» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXcs M0 peaqu3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;



FOTOBHOCTH K COBMECTHOW TBOPYECKON JAEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX PHU aHAIU3€ PA3IMYHBIX BUJIOB YUYECOHOU NESITEIHLHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

LHEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY H HAYYHOMY HaCIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIKCHHS HAyKH €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B IMOJIYYEHUU M TOCIEIYIOIIEM
aHajau3e MHQPOpMAIMU O TEPEHOBBIX JTOCTHUKEHUIX COBPEMEHHON OTEUECTBECHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBE/ICHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIINX 37]0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JIPYrUX  BHIAX
NEeATEeNbHOCTH;

YCTAHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMUH,

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIC IKOJIOTHYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS UMU B IO3HABATEIbHOW, KOMMYHHUKAaTUBHOM M COLMAJIBbHOU
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWH TPOOJIeM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOoexxaéHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU I COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM pOJIU B
CO37aHMM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPTreTUUECKOM, NMUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHHH YCIOBHUI
YCHEIIHOTO TPyJa H OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTMBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aHH51 BKJ/IFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MC)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/ISI, BCUICCTBO, DHCPIU:Ad, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPISI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), obecrieurBaroIINe dbopmupoBaHue (G yHKIIMOHATBHO M
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH 00ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COIIMAIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyallU3UpoOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh IEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHHS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCHOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSATHh B MPOILIECCE MO3HAHUS, UCIIOIB3YEMbIE B XUMHUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJICJIBHBIC MPECTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

dbopMynHpoBaTh LIETU U 3314l UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTaBICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHMS M MPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJAEIaHHOMN paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPaBOYHBbIE MOCOOUS,
pecypcel MHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTHUBOPEYUBOCTH;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpMYy  MpPEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIbI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYIUPOBATH CBOU  MPEIOKECHUS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPaKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByajieHNe YHUBEPCATBHBIMHU PEeryJSTHBHBIMH JeHCTBUSMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCIENOBaTEIbCKUX 3a/lad, BBHIOMpATh Haubosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUSI»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIsl pelIeHUs MPAKTUYECKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BAJIECHTHOCTb, JIEKTPOOTPUIATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paguKall, U30Mepusi, H30MEPhl, TOMOJIOTHUYECKUN PsiJl, TOMOJIOTH, YTIJIE€BOJAOPO/IHI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHHU;, MHUPOBO33PEHUYCCKHUE 3HAHUA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
IPAKTUYECKOU JEeSATEIILHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYIO) CHMBOJIUKY [IJIS
COCTaBIICHUS MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
M3rOTaBIMBATh MOJEIN MOJEKYJl OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIJICKHOCTh HU3yYEHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbl, KHCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMatnueckoi HomeHkinatype (IUPAC), a Takke NpuBOOUTH TpUBHUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaNbIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJEH, MPOIMMJIEH, AlleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), WJUTFOCTPUPOBATh T€HETHUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEpEepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbBIC XUMHUYECKHWE 3HAHUS IS MPUHATUS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMHU TIO BBITIOJHEHHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPTAHUYECKUX BEIIECTB IPU HAIrPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEILIECTB, JI€HATypalus OEIKOB IpPU HArpeBaHUU, IBETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU W J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  MpaBUiia  SKOJOTHYECKHU
L[€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXKaIoLIEed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBIICHUs] W MPEJOTBPALEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaloIIUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUH
Opuposbl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMYECKAs pelIETKa,
TAMNBl ~ XMMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM S3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTHYECKOM AEATEIHHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BAaTh XUMHUYECKYIO0 CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAILIEHAS U3BECTh, TUThEBAs CO/AA, MUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJI€HTHAasi, MOHHAs, METAJUINYECKasi, BOJOPOJHAsI) B COCTUHEHUSAX, THUII
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAacTBOPAaX HEOPraHUUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeIEHHOMY Kiaccy/rpymnme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
W. MeHnneneeBa U 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, O0BSI CHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McmoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYeCcKue YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAaHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BEUIECTB  PA3JUYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHUYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TpHU3HAKaM (YUCIYy U COCTaBY pPEArHpYyIONIUX BEIIECTB, TEILNIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkiny, y4acTHIO KaTaIu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TIOJIHBIE U COKpPAIlIEHHBIE YPABHEHUSI PEaKlUii HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAaHUYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHH PaCKpPhIBaTh CYINIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH TPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHUX PEaKIHMIX, MacChl BEIIECTBA WM 00BbEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MpaBUIa MOJIb30BAHUS XUMHYECKOM
OCyJIoOl W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBHINOJHATh XUMUYECKUHN
HKCIIEPUMEHT (Pa3okKEeHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PAaCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlnd,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIC peaKIMu Ha cyibdar-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIICHUE HKCICPUMEHTATBHBIX 3a/1ad 10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpAIIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX PEAKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
1.1 [ToBTOpEHUE 5 1
[Ipenmer oprannuecko xumun. Teopus
1.2 CTPOCHHS OPTAaHUYECKUX COSAMHEHUN A. 4
M. bytnepoBa
Hroro no pasgeny 9
Pasznen 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 3
29 HenpenenbHble yrieBo10poabl: AIKEHBI, 11 1
AJKaJUEHbI, AIKUHBI
2.3 ApOoMaTHYECKUE YIIIE€BOIOPOIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 4 1
HX mepepadboTKa
Wroro no pazgeny 20
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 6
32 Anbrerunbsl. KapOoHOBBIE KUCIOTHI. 9 1
CrnosxHbie 3¢upsl
33 VYrneBobl 4 1




Hroro no pazneny

19

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 12
Hroro no pazneny 12
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccer. Kayuyku. Bomokna 8
Hroro no pazgeny 8
Ha3Banue MmoayJist
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
1.1 [ToBTOpEHME 5 1
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.2 n [lepnoanueckas cuctemMma XUMUYECKUX 6
anemenToB JI. 1. Menaeneera
13 Crpoenue BemiectBa. MHOTOOOpasme 1
' BEILECTB
1.4 XUMHUYECKUE PEAKIINU 11 1 1
Hroro no pazneny 33
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meranbl 9 1 1
2.2 Hewmeramibl 10 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 11 |
BEILIECTB
Wroro no pazgeny 30
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3HB 5
Hroro no paszneny 5
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
| [ToBTOpEHME: CTpOEHUE aTOMa, | 03.09
SIEKTpOHHAs (PopMyJia aToMa. '
2 [ToBTOpEHME: BUIBI XUMHUYECKON CBSI3U. 1 05.09
3 [ToBTOpEHME: TUIIBI XUMUYECKUX PEAKIIUH. 1 09.09.
4 [ToBTOpEHME: peneHne n3aaay. 1 12.09
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10 11 CTP ’ 1 03.10
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MeraH u 3TaH — NpocTenIme
11 1 08.10
IIPEICTaBUTENH AJIKAHOB
12 AJKaHbl. IOJy4eHHE ¥ XMMUYECKUE CBOMCTBA. 1 10.10




13 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 15.10
OTHIIEH U IPOIHIEH — IPOCTEHIIINE

14 P P 17.10
MIPEJICTAaBUTEITH AJTKEHOB

15 AJIKEHBI, TTOJTy4€HHE U CBOMCTBA. 22.10

16 [Ipaktuyeckas padora Ne 1. «[loryuenne 24.10
ITHJICHA ¥ U3yYCHHE €T0 CBOKCTRBY '
Pemenne 3aga4y Ha HaXOXKICHHUE

17 o A 07.11
MOJICKYJISIPHOH (hOPMYJTBI YTIICBOIOPOIOB.

13 Pemrenue 3ama4 Ha HaXOXKIEHHUE 1211
MOJICKYJISIPHOH (hOPMYJIBI YTIIEBOAOPOIOB. '

19 AJIKaIueHsbl. 14.11

20 Kayuyk u pe3una. 19.11

o1 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 5111
TOMOJIOTHYECKHH PSIJL. '
A1leTHeH - IpoCTEHINNN TpeACTaBUTEIh

22 t P pel 26.11
AJIKUHOB.
Brruncienus 1mo ypaBHEHUIO XUMHYECKOM

23 28.11
peakmumn
ApeHbl: 0eH3011 U TOJIyoJI. TOKCUYHOCTH

24 P Y 03.12
apeHOB
I'eneTHueckas CBSI3b yIJIEBOIOPOIOB,

25 YHICBOAOPOR 05.12
MPUHAUICKAINX K Pa3IUIHBIM KJIaccaM
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB:
MIPUPOIHBIN a3 U MOMYTHHIE HEPTIHBIC

26 rasbl, HeTh ¥ IPOIYKTHI €€ nepepaboTKH 10.12




[IpupoaHbIe HCTOUYHUKHU

27 yIIEBOIOPOJAOB:HE(DTh U IPOAYKTHI €€ 12.12
nepepadoTKH.

)% [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB: 17.12
yrOJIb U TIPOIYKTHI €r0 IepepaboTKH. '
KonTtponsHas pabota o pazaen

29 P P ARy 19.12
«YTI€eBO10POabD)

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:

30 PeAt ! P 24.12
METaHOJ U 3TaHoi. BomopoaHas cBs3b
Onnoatomubie criupThl . CBOWCTBA U

31 26.12
MIPUMEHEHHE.

MHOTr0aTOMHBIE CITUPTHI: ATHJICHTITUKOJIb U

32 28.12
TJIUIIEPUH
MHOroaroMHbI€ CIUTPBI, CBOMCTBA U

33 09.01
MIPUMEHEHHE.

@DeHOo: CTPOSHHE MOJIEKYIIbI, PU3NYECKHEe

34 107 1P yae, b 14.01
CBOMCTBa, MPUMEHEHUE

35 XUTMHYECKHE CBOMCTBA (DeHOa. 16.01
Anbnerunpl: popMaibaerua u

36 Aerupt: hop ACTHA 21.01
areTanpaerua. AneToH

37 XUMHAYECKHAE CBOMCTBA aJIbIAETUIOB. 23.01

18 OAHOOCHOBHBIE Mpe/ieNIbHbIE KAPOOHOBBIE 58,01
KHUCIIOTBI: MypaBbUHAs U YKCYCHAsI '
XUMUYECKUE CBOMCTBA MPENIETbHBIX

39 pedt 30.01
OJIHOOCHOBHBIX KHUCJIOT.

o 04.02

40 IIpaktuyeckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBD)




CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

41 MIPEICTaBUTENH BBICIIMX KaPOOHOBBIX 1 06.02
KHCJIOT
4 Mpk1a Kak coau Bmcnmz( KapOOHOBBIX | 11.02
KHCJIOT, MX MOIOIIee JICHCTBUE
CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
43 KapOOHOBBIX KHCIIOT. [ HIPOTTU3 CIIOKHBIX 1 13.02
3¢upoB
m Kupsr: runponus, npuMeHEHHE, 1 18.02
OuooruYecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.
45 Baxuelinne npencTaBuTeNu: II0K03a, 1 20.02
dbpykTo3a, caxapo3a
46 XUMHUYECKUE CBOMCTBA TITHOKO3BI. 1 25.02
A7 Kpaxman u niemtono3a Kak mpupoIHbIe | 2702
TTOJIMMEPHI
KonTtponbHas padoTa no pasaeny
43 «Kucnopopconepxariue f)praHquCKHe | 04.03.
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora
49 AMUHBI: METUJIAMUH. 1 06.03
50 AHUJIVH U ero cBoiicTBa. 1 11.03
51 AMUHBI: METHUJIAMHMH 1 aHUJIUH 1 13.03
52 XUMHUYECKHE CBOMCTBA AMUHOKHUCIIOT. 1 18.03
53 IIpuMeHeHre aMUHOKUCIIOT. 1 20.03
54 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE 1 03.04

OpraHu4Y€CKUC COCANHCHU A, UX




ouosiornyeckoe 3HaueHue. Ilenruasl.
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COCIMHCHHSI

55 XUMHUYECKUE CBONCTBA OCIKOB 1 08.04
56 CTpyKTypbI OETIKOB. 1 10.04
57 Pemenue 3a1a4 no ypaBHEHUIO PEAKIIUH. 1 15.04
58 Pemenue 3a1a4 Ha TEOPETUUECKUM BBIXO] 1 17.04
59 Hrtorosas koHTpOJIbHAS paboOTa 3a Kype | 2204
xumun 10 kimacca.
60 AHanu3 KOHTPOJIbHOM pabOTHI. 1 24.04
61 OcCHOBHBIC TIOHSTHS XHMHH ) : 29,04
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OcCHOBHBIE METO/IbI CHHTE3a
62 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 06.05
[TnacTmaccel, kKaydyku, BOJOKHA
63 [Tnactmacchl. 1 13.05
64 Bosoxna. 1 15.05
65 buorexnonorusi. 1 20.05
66 buorexnonorusi. 1 22.05
67 O06o01eHre Kypca OpraHUM4eCKO XUMHUH. 1 26.05
68 O06001eHne Kypca OpraHMuecKoi XuMuH. 1
OBIIEE KOJIMYECTBO YACOB I1O 68
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11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Ctpoenue aToma. DIeKTpoHHAs GopMmyIa. 1 03.09
2 Bunnl xuMuueckou CBA3U. 1 05.09
3 THUIbI XUMAYECKUX PEAKIIHAMN. 1 09.09.
4 Pemenne 3amau. 1 12.09
5 Bxonnas koHTposbHas paboTa. 1 1 17.09
6 XUMUYECKUH 31IEMEHT. ATOM. DJIEKTPOHHAS 1 19.09
KOH(HTypalrs aTOMOB '
OexTpoHHasA KoHpHUrypamnus atoMoB d -
7 P Puryp 1 24.09
DJIEMEHTOB.
DnekTpoHHas KoHpurypanus aroMoB-f
8 1 26.09
DIIEMEHTOB.
[Tepuonanueckuii 3akoH u [lepuoandeckas
9 cUCTeMa XMMHYECKUX 3y1eMeHToB /I, H. 1 01.10
MenneneeBa, X CBSI3b C COBPEMEHHOM '
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHAYECKUX DJIEMEHTOB U UX COEIUHEHUH 10
10 rpynnam. 3HaueHHe NepUOJUUYECKOTO 3aKOHA 1 03.10
M CUCTEMBI XUMHYECKHUX deMeHToB J[. 1.
MeneneeBa B pa3BUTHUH HAYKH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
11 1 08.10

XUMHUYCCKHUX 3JICMCHTOB 110 IICPUOJaM.




Crpoenue BemiecTBa. XUMUYECKasi CBS3b, €€

12 BH/JIbI; MEXaHU3Mbl 00pa30BaHUs 10.10
KOBaJICHTHOM CBSI3H.

13 ATOMHBIE ¥ MOJIEKYJISIPHBIE 15.10
KPUCTAJUTMYECKUE PEIIETKH

14 BonopoaHas cBs3b. 17.10
HNonnasg xummdeckast cBsa13b.MloHHBIC

15 22.10
KPUCTAJUTMYECKUE PEIICTKH.

16 MeTtannudeckas CBI3b. 24.10

17 BasieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD. 0711
CrereHp OKHUCIIECHUS. )

18 BeniecTa MoJIeKyISIpHOTO U 1211
HEMOJIEKYJIIPHOTO CTPOCHHS.

19 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 1411
HcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI. '

20 MaccoBas 107151 BEIlIeCTBa B paCTBOPE. 19.11

21 Pemenue 3aga4 Ha pacTBOPBI. 21.11
Knaccudukanus 1 HOMEHKIaTypa

2 HEOpraHWYeCKuX coeanHeHu. ['eneTnueckas 2611
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJ1aCcCOB
Kinaccudukanys XuMU4eCKUX peakiuii B

3 HEOpraHWYeCcKoM . 3aKOH COXpaHEHUSI MACChI 5811
BEIIECTB; 3aKOH COXPAaHEHUS U IIPEBPAILCHUS
SHEPTUM MPU XUMUYECKUX PEAKIIUAX

24 Knaccn(bmcaufm XUMHUYECKUX PEAKIHs B 03.12
OpraHUYEeCKON XUMHH.

25 CKopocTh peakiuu. 05.12




OOpatuMble peakluu. XUMHYECKOE

26 10.12
paBHOBECHE.

[Ipaktuyeckas padora Ne 1. «Brnusaue

27 pa3nYHbBIX (PAKTOPOB HA CKOPOCTH 12.12
XUMHUUYECKON PEAKIIUN»

)3 DnekrponuTrdeckas auccouuanus. [lonstue 1712
0 BojiopoiHOM Tiokasarene (pH) pacteopa. '

29 Peaxkiinu nosHOTrO 0OMEHA. 19.12
I'uaponus opraHnyecKux U HEOPraHUIECKUX

30 P P P 24.12
BEILIECTB.

OKHUCIINUTEIIFHO-BOCCTAHOBUTEIIHHBIE

31 26.12
peaKkIuu.

[Tonsatue 06 >MeKTpoM3€E PACIIABOB U

32 . 28.12
pacTBOPOB COJIEH.

13 KonTtponbHas padoTa mo pasaery 09,01
«TeopeTndyeckne OCHOBBI XUMHUM» '
Mertael, ux noJsioxxkenue B [lepuoanueckoit
CHUCTEME XMMHUYECKHUX 3y1eMeHToB /I, H.

34 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS 14.01
atomoB. Obmue pusnvyeckue cBoNCTBA
METAILIOB

35 CruiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P 16.01
HaIpsDKEHUH METaJIIOB '
XHUMHYECKHE CBOMCTBA BaKHEHUIIINX

36 . 21.01
METAJUUIOB HATPUS U KAJIUSI U UX COCTMHEHUM.

XUMHYECKHE CBOMCTBA KAJIBIUI U MarHus U

37 . 23.01
UX COEIMHEHUH.

38 XHUMHUYECKHE CBOMCTBA aIIOMUHUS U €TI0 28.01




COEIUHEHUIL.

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX

39 . 30.01
COCIMHEHU M
XuMHYeCcKre CBOMCTBA IIMHKA, JKeje3a U UX

40 . 04.02
COCIMHEHU N
[IpaxTnueckas padota Ne 2. "Pemienue

41 OKCIIEPUMEHTAIbHBIX 32]1a4 IT0 TEME 06.02
«Mertamb»"

42 KonTponbHas paborta no teme: "Metanbt" 11.02
Hewmeranel, ux mosoxeHue B

43 [Tepuoamdeckoit cucTeMe XUMHUECKUX 13.02
snemenToB /1. 1. MenaeneeBa u '
O0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nyecKue CBOMCTBA HEMETAIIOB.

44 AmtoTponisi HeMETauIoB (Ha IpUMEpe 18.02
KHCJIOpoJa, cepsl, hochopa u yriepoaa)
XUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPhI U UX

45 . 20.02
COEIMHEHUI
XHUMHUYECKUE CBOMCTBA a30Ta U €ro

46 . 25.02
COEIMHEHUIA.
Xumuyeckue cBoiictsa ocdopa u ero

47 . Pocop 27.02
COEIMHEHUIA.
XUMUYECKUE CBOMCTBA yIiiepoia, KpeMHUS U

438 5 YHICPOAa, &P 04.03.
WX COCAMHEHUN
[IpumeHeHne BaKHEHIIINX HEMETAJIIOB M UX

49 . 06.03
COEIMHEHU N
O06o01eHne u cucTeMaTu3alus 3HaHu| 1o

50 11.03

TeMe «Hemeramieny. BeruuciaeHus mo




YPaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

51 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 13.03
"Hemetansl"»
KonTposnsHast paboTa o Temam

52 1 18.03
«Hemeramnbi»

53 Heoprannueckue KuciaoTsl M UX CBOWCTBA. 1 20.03

54 Opranuyeckue KUCIOTHI M UX CBOMCTBA. 1 03.04

55 Heoprannueckre 0CHOBaHMS M UX CBOKCTBA. 1 08.04

56 Opranuyeckrie OCHOBaHMS U UX CBOMCTBA. 1 10.04

57 AmpoTepHbIe HEOPraHNYECKUE COETNHEHUS. 1 15.04
AMmdoTepHble OpraHi4eCcKUe COEJUHEHUS U

58 borepisie op 1 17.04
UX COMCTBA.
I'eneTnueckas cBsi3b HEOPraHUYECKHX

59 . 1 22.04
COEJIMHEHUI.
I'eHeTnueckas CBsI3b OPraHUYECKUX

60 . 1 24.04
COEJIMHEHUI.

61 Pemtenue 3amauy. 1 29.04
HTorosas koHTpoJbHAsA padoTa 3a Kypc

62 P P P 1 06.05
XUMUU CPEHEH IIKOJIBI.

63 AHau3 KOHTPOJIBHOUM paboTHI. 1 13.05
Pounb xumuu B o6ecriedeHun 3K0JI0THYECKOH,

64 SHEPreTHYeCKON U MUIEeBOI 0e30MacHOCTH, 1 15.05
Pa3BUTUH MEAULIMHBI
IIpencraBnenus 06 oOMMX HAYUHBIX

65 P n 1 20.05

NMPpUHOHIIAX TPOMBIIIJIICHHOTO MTOJIYYCHUA




Ba’KHEHUINX BEIIECTB

66 UYenoBek B MUpE BEUIECTB U MAaTEPUAIIOB 1 22.05
67 XUMUS U 3J0pPOBbE YEIOBEKA 1 26.05
68 XHUMUS | YKOJIOTHS. 1

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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