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HOACHHUTEJIBHASA 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 MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEACIICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
colepKaHusl, pPe3yabTaToB OOy4YeHHs W TpeOOBaHHM K YpPOBHIO MOJATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3alluu, SIBISICTCS. HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peammsyercs Xumuueckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeHero ooIero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COJAEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCHeun(PUKH HayKd XUMHM, €€ 3HAYCHUS B
MO3HAHUM TMPHUPOABI U B MaTepUATbHOW XU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMx 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepUATbHON KYyJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMHU 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 TJI00AIBHBIX MPOOIeM
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 IS TPUHATHS TPAMOTHBIX PEIICHUN 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.

OO6iee yncIo 4acoB, OTBEAEHHBIX IS U3YUCHHS] 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 OPraHMYeCKO XUMHHU

[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
OopraHudeckux BemiecTB. ['omonorus, wu3zoMmepusa. XHUMHUYECKass CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
Ba)KHEUIIINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HAXOXKAEHUE B MPUPOJE, IMOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TMpPOCTEHIINN MpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUSA), NMOJIYYEHUE U NPUMEHEHHE. T01yon:
cocmas, cmpoenue,  uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKHM YIIeBOAOPOAOB. lIpupomHbiii ra3 MU IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITYy. KaMeHHbIH
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOAb W TJHUILEPUH: CTPOCHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJCHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIS.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enoa.

Anpneruasl U kemowvl. Dopmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIIMH ), IOJyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue JIsl Kiacca KUCIOT, Peakius 3Tepu(HKaIim), TOJTydeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAsT KUCJOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c0kHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogpl: cocraB, KiaccM@uUKauus ~— yriaeBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXXJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAsl peaKkuus ¢ HOJI0M).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aUMOJIEHCTBUE TJIHUIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
IpOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bbrluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIH INPOAYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJLYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oTepHble OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TNuLuMHA). bronorumdeckoe
3HaYE€HUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHMs. IlepBuunas,
BTOpUYHAs M TpPETUYHas CTPyKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYISIPHBIEC COCAMHEHUA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COEIWHEHHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOABl M3YyYEHHsI BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISETCS 4YE€pe3 HCIOJIb30BAHME KaK OOIIMX €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, aHaJM3, CUHTE3, Kiaccu(UKalusi, NEPUOJUYHOCTb, HAONIIOIEHNE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorus:: NnUIIEBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUI,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000JI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelieNieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3nemMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHWs KOBAJICHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH MW  JTOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucienus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

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

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

OnekTponauTnyeckas auccornuanus. CriibHBIC U clla0blie AnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMYECKUX PENIETOK, HAOMIOJCHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpA, pEaKIHM HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. llonoxenue meramnos B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, allfOMUHUN, [IUHK, XPOM, KEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHHUIA:
U3y4YeHUEe KOJIIEKIMU «MeTamibl U CIUIaBbl», O0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWEe M OIWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTHYCCKON M THUIIEBOM
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHus.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MACHOT0 MCITOIL30BAHUS MPEnapaToB OBITOBOM XUMHUU
B OBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YeCcKol XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (PakT, THIoTe3a, 3aKoH,
TEOpHs, AaHaJM3, CHUHTe3, KiaccuduKaius, IEepUOJUIYHOCTh, HaOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (PM3MYCCKUE BEITUUMHBI M SAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, DJKocHCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

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

TexHoMorus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHaJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaMeTHhIM). HaydHOo-MeToauyeckoil OCHOBOWM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJAEHUHN JUYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIUOKYIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTra «XHMUs» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATENBHBIX 3a/1ay, BHIOIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBSA3aHHbIE C XUMUUYECKUMU SBJIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHBAaTh CBOE IOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUNA 3THX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0€30MacHOTO OOpalleHus C BeIecTBaMH B OBITY,
[MOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COI[MAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYATbHON TpPaeKTOPUHU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU IIeJ1€CO00Pa3HOr0 OTHOIIEHUSI K MPUPOJAE, KAaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUSI JIOCTHIKEHUM XUMHUH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHIECKOU KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBHOMU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxaEéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTUYECKOW HANpaBIEHHOCTH W BaXXHOM poOJIH B
CO37aHUM HOBOHW 0a3bl MaTepPUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
VCHEIIHOTO TPyJa H OSKOJOTHYECKH KOMQPOPTHOW JKH3HU KaXKIOTO UICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUI, 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;

MHTepeca K IIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax nmpodeccuoHanbHON
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTo mpeamera «XuMus» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAaYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC) OOICHAYYHBIC MOHSTHS, OTPa’KaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHeIu(pUKY METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipollecc, CUCTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIe0BaHNE, HAOTIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTEJbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
IPAMOTHOCTH U COIUAJIBHOM KOMIIETEHIIMHM O0YJaIOTUXC S,

CIIOCOOHOCTD 00ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PETYISTUBHBIMHU
JICUCTBUSIMMU.

Osaagenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAessaTh LENH JEeATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH UX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThI ICATEIBHOCTH C TTOCTABICHHBIMH IIEISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC NMPU3HAKU TMMOHATHM M YCTAHABIWBATH WX B3aWMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS! OTNIENbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYXKIEHUsI (MHAYKTUBHbBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SIBJICHUSAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJI1s1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 MO3HAHUS BEIIECTB U XUMHUYECKUX
PEaKLnii;

(dbopMynHpoBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MTOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyecTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €r0 pe3ylbTaT, (OPMYIUPOBATH
0000111eHHST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITENIBHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MPEJICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUK, HEOOXOAUMON Uil BBIMOJHEHHUS] YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

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

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii yueOHOTO MPoeKTa U (HOPMYyIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTh, OMpenensis €€ Leau W 3aJa4d, KOHTPOJIUPOBATh U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chOopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAsS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACTIOPO/ W a30TCOJAEP)KAILUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalne B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpPraHUYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUWHEHHS), J1aBaTh WM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUSI OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWIEH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, eJITI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACNIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHMS MacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, GeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTH]l, MypaBbHHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NUPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU WU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJTMYECTBA MCXOHOTO BEIIECTBA WM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHMH BIQJCTh CUCTEMOW 3HAHWW OO0 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMbIX B XUMHUU IIPU U3YYEHUU BELIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIECITUPOBAHUE),
UCIIOJIb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS JJId NPUHITUS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyloi U JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpaleHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHHYECKUX
BEIIECTB, JCHATypaIlisi OCIKOB IMPU HArpeBaHWU, I[BETHBIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OopMyIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3HPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] M MNPEJOTBPALEHUS HX BPEAHOIO BO3JICUCTBHS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pEaKIMyd, XUMHUYECKOE paBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEPHbIE MPU3HAKUA TOHSATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocrtaBiieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XMMHUUYECKUX  PEAKIUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUMN OMPEAENIATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTANTMYECKON PpEETKH KOHKPETHOI'O BellecTBa (aTOMHasi, MOJEKYJspHasd,
MOHHAsI, METaJUIMYECKasi), XapaKTep Cpelibl B BOJHBIX PacTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K OMNpeaeiaEéHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBI U HEMETAJUJIbl, OKCHJIbI, OCHOBAHMS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuueckux snemeHtoB JI. M. MenneneeBa, McmoJib3ysi MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBACHSATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
0 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSA3HM MEXKAY HEOPraHUYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHs KIACCUPUIIMPOBATH XUMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupyrollUX BEILIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTETEHEH OKHUCICHHS 3JIE€MEHTOB, 0OpaTUMOCTH
peaKiny, y4acTHIO KaTaInu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IMIHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUU UAYT A0 KOHIA;



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

c(OPMHPOBAHHOCTh YMEHHH pacCKpPhIBaTh CYIIHOCTh  OKHUCIIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MJIU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAaHUS XUMHUECKOU
NOCYJIOH W Ja00OpaTOpHBIM O00OpYyJOBaHMEM, a TaKXKe IpaBUjia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3okKeHUE MEPOKCHAa BOJAOPOJIa B MPUCYTCTBUU KaTaaH3aTOpa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C IOMOIIbIO  YHHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KATHOH aMMOHHUS, PEIICHHE HKCIEPUMEHTAIbHBIX 3a7a4 T10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 00OPYIOBaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX peaknuii U (HOPMYITUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJroAaTh  MpaBUjia  AKOJIOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHATP Ha mnpuMepax CrocoObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CJIETBIX M CHA0OBUIAIMMX OOYYAIOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (pPOBbBIE)

Ne n/m Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
pedl P https://resh.edu.ru/subject/29/10/
1.1 Teopust cTpoeHUSI OpraHUYECKUX 3
coennHenuit A. M. byrneposa
Hroro no pazneny 3
Paspen 2. Yriesogopoabl
)1 [IpenenbHble yraeBoaopoasl — ’ https://resh.edu.ru/subject/29/10/
' AJIKaHbI
29 HenpenenbHbie yrieBo10pOIb: 6 1 https://resh.edu.ru/subject/29/10/
' AJIKEHbI, AJIKaJIUCHbI, ATIKUHBI
https://resh.edu.ru/subject/29/10/
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE HCTOUHUKHU 3 1 https://resh.edu.ru/subject/29/10/
' yIJIeBOJOPOIOB U UX MepepaboTka
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
https://resh.edu.ru/subject/29/10
3.1 Cruptsl. DeHon 3 il S
3.2 Anbnerunbsl. KapOoHOBBIE KUCITOTHI. 7 1 https://resh.edu.ru/subject/29/10/




Crnoxuble 3¢upbl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

3.3 VYrieBobl 3
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 https://resh.edu.ru/subject/25/10/
Hroro no pazneny 3
Pa3znea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS

5.1 ITnactmaccel. Kayaykn. Boiokaa 2 ttps://resh.edu.rufsubject/25/10/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
1 3akoH u [lepuoanueckas cucrema 3 https://resh.edu.ru/subject/29/11/
' XHMHYECKHX d1eMenToB JI. U.
MenneneeBa
12 Crpoenue BemiectBa. MHOTOOOpasme 4 https://resh.edu.ru/subject/29/11/
' BEILIECTB
https://resh.edu.ru/subject/29/11
1.3 XHUMHYECKUE PEAKITUU 6 1 1 os:// [subject/29/11/
Hroro no pazneny 13
Pa3znen 2. Heoprannueckast Xumusi
https://resh.edu.ru/subject/29/11
2.1 Meraibl 6 1 b fsubentf 281
https://resh.edu.ru/subject/29/11
2.2 Hewmeramibl 9 1 1 b fsubentf 281
)3 CBs3b HEOPraHUYECKUX U ) https://resh.edu.ru/subject/29/11/
' OPraHM4YeCKUX BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumusi v :KU3Hb
https://resh.edu.ru/subject/29/11/
3.1 XUMMUS U )KU3Hb 4




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbublie | IIpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/IbHbIE pecypchl

padoThI padoTsbI

IIpeamer opraHm4ecKOM XM,
bt P https://resh.edu.ru/subject/29/10/

1 €€ BOBHMKHOBEHHUE, PA3BUTHE U 1
3Ha4YCHHE

Teopust CTpOEHUSI OPraHUYECKUX

https: h.edu. bject/29/10
2 coennHeHuit A. M. byrneposa, 1 ps://resh.edu.ru/subject/25/10/

€€ OCHOBHEIE TI0JIOKEHUS

[IpencraBnenue o
KJIacCU(UKAIIUU OPTaHUYECKUX
BemectB. Homenknarypa https://resh.edu.ru/subject/29/10/

3 1
(cucremaTudeckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, | https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKHUM Pl
5 MertaH u 3TaH — npocTeuIme | https://resh.edu.ru/subject/29/10/
MPEACTABUTENMN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, | https://resh.edu.ru/subject/29/10/
CBOMCTBA
QTHHGHVH TPOTHACH == https://resh.edu.ru/subject/29/10/
7 MPOCTEUILINE NPEICTABUTEIN 1

AJIKCHOB

8 [IpakTnyeckas padora Ne 1. 1 1




«Ilomyuenue sTuneHa u
HU3YyYEHHUE ETO CBOMCTB)

Anxanuensl. byraguen-1,3 u
MeTunoyraauen- 1,3. Tlomyuenne
CHHTETHYECKOTO KaydyKa U
PE3HUHBI

https://resh.edu.

ru/subject/29/10/

10

AJIKUHBI: cOCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYCCKHUIA PSiJL.
AneTunes — npocTenimmn
MIPEJICTAaBUTENb ATKHHOB

https://resh.edu.

ru/subject/29/10/

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

https://resh.edu.

ru/subject/29/10/

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

https://resh.edu.

ru/subject/29/10/

13

I'enetnueckas CBA3b
YTJIEBOJIOPO/IOB,
MPUHAJISKANUX K PA3TUIHBIM
Kjaccam

https://resh.edu.

ru/subject/29/10/

14

[TpupotHBIE HCTOUHUKH
YIJIEBOJOPOIOB: IPUPOIHBIN ra3
Y TIOITyTHBIC HE(TSHBIC Ta3bl,
HEe(PTh U IPOJYKTHI €€
nepepaboTKu

https://resh.edu.

ru/subject/29/10/

15

[TpupoaHbIe HCTOYHUKU
YTJIEBOJOPOIOB: IPUPOIHBIN ra3
U TIOITyTHBIE HE(TSAHBIE r'a3bl,
He(Tb U IPOAYKTHI €€
nepepaboTKu

https://resh.edu.

ru/subject/29/10/




16

KoHnTponsHas padorta o pasaeny

«YTI1eBOA0POABD)

17

[IpenenbHbIE OJTHOATOMHBIE
CIUPTHI: METAHOJ U 3TAHOJ.
Bopoponnas cBsizb

https://resh.edu.

ru/subject/29/10/

18

MHOroaroMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH

https://resh.edu.

ru/subject/29/10/

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
(uznueckue 1 XuMU4YeCcKHe
CBOWCTBA, IPUMEHEHNE

https://resh.edu.

ru/subject/29/10/

20

Anpaerunsl: GopManbaeTuI U
areTanpaerug. AueTod

https://resh.edu.

ru/subject/29/10/

21

OHOOCHOBHBIE TIPE/ICTIbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAS U YKCYCHas

https://resh.edu.

ru/subject/29/10/

22

[TpakTuueckas padota Ne 2.
«CBoiiCTBa pacTBOpa YKCYCHOM
KHCTIOTBI»

23

CTeapI/IHOBaﬂ " OJICHHOBAaA
KHCJIOTBI, KaK IIpEACTaBUTCIIN
BBICIIIHX Kap6OHOBBIX KHCIIOT

https://resh.edu.

ru/subject/29/10/

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, MX
MOIOIIEE NEUCTBUE

https://resh.edu.

ru/subject/29/10/

25

CrnoxHble 3(upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCIOT. ['MIpon3 ClI0KHBIX

3¢upoB

https://resh.edu.

ru/subject/29/10/




26

JKupsr: runposns, npuMeHeHue,
OMOoJIOTHYECKast POJIb KHUPOB

https://resh.edu.ru/subject/29/10/

27

VrieBoasl: coCTaB,
Kiaccudukanus. Baxueitme
MPEICTaBUTEINHN: TIIIOKO3a,
¢bpykTO3a, caxapo3a

https://resh.edu.ru/subject/29/10/

28

Kpaxman u nemronosa kak
MIPUPOIHBIE MOJIUMEPEI

https://resh.edu.ru/subject/29/10/

29

KonTtponbHas padoTa no pasaerny
«Kucnopoacoaepxarine
OpraHUYEeCcKUe COEeTUHEHUS/
Bcepoccniickas npoBepoyHas
pabota

30

OO6mras xapakTepucTuKa
a30TCO/ICPIKAIINX OPTAaHUIECKUX
coenuHeHu# / Beepoccuiickas
npoBepoyHasi pabora

https://resh.edu.ru/subject/29/10/

31

AMWHBI: METHJIAMHUH W aHWJINH

https://resh.edu.ru/subject/29/10/

32

AMMHOKHCIIOTHI KaK
aMm(doTepHbIC OPraHUYECKUE
COEIMHEHMS, NX OMOJIOTUYECKOE
3HaueHue. Ilentuapl. benku kak
MPUPOAHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

33

OCHOBHBIE HOHATUA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN




OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX
coeauHeHui. IlmacTmaccol,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

XUMHWYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

https://resh.edu.ru/subject/29/11/

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. 1.
MeHnneneeBa, UX CBS3b C
COBPEMEHHOM TEOpUEN CTPOEHHUS
aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHYECKHUX DJIEMEHTOB
Y UX COCIMHECHHH T10 TPYIIaM 1
nepuojiaM. 3HauYCHHUE
MePUOANIECKOTO 3aKOHA U
CHCTEMBI XHUMHUYECKHUX DJIEMEHTOB
J.N. MenpeneeBa B pa3BUTHH
HayKH

https://resh.edu.ru/subject/29/11/

CtpoeHue BellecTBa.
XuMuUecKas CBI3b, €€ BUJIBI;
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBsI3U. BogopoiHas
CBSI3b

https://resh.edu.ru/subject/29/11/

BanentHoCTE.
DIEeKTPOOTPULIATEIIBHOCTb.

https://resh.edu.ru/subject/29/11/




Creneus okuciaeHusa. Beriecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonaTHe 0 AUCIIEPCHBIX
cucremax. VIcTuHHEIE 1
KOJUTOUIHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pactBope

https://resh.edu.ru/subject/29/11/

Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYeCKUX COCTMHECHUH.
['eneTnueckas cBs3b
HEOPraHUYeCKUX BEIIECTB,
Pa3IMYHBIX KIACCOB

https://resh.edu.ru/subject/29/11/

Knaccudukanus XuMuyeckux
peaKkurii B HEOPraHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
COXPAaHEHHUS MacChl BEIIECTB;
3aKOH COXpaHEeHHUS U
MIPEeBPALIEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX

https://resh.edu.ru/subject/29/11/

Ckopoctb peakuun. OOpaTuMbIe
peakiuu. XuMru4eckoe
paBHOBECHE

https://resh.edu.ru/subject/29/11/

10

[IpakTnueckas pabora Ne 1.
«BnusHue pa3nuyuHbix GakTOpoB
Ha CKOPOCTh XUMHUYECKOU
peakuumn»

11

QHGKTpOJ'H/ITI/ILIeCKaH
nucconuanus. [lonsrue o

https://resh.edu.ru/subject/29/11/




BOJIopoHOM noka3zarese (pH)
pactBopa. Peakuuu HOHHOTO
oOmeHa. ['maponu3 opraHugecKux
1 HCOPraHMYCCKUX BCIICCTB

12

OKHCIUTENTHHO-
BOCCTaHOBHTEIIHHBIC PCAKITHH.
[TonsTue 06 >nmexkTponuse
pacIuIaBoB U PacTBOPOB COJICH

https://resh.edu.ru/subject/29/11/

13

KonTtponbHas padoTa no pasaerny
«Teopernyeckre OCHOBBI XUMHUU»

14

MeTtamisl, UX MOJIOKCHUE B
[Iepunoaunueckoil cucreme
XUMHUYeCcKnX deMeHToB J1. Y.
MeHneneeBa 1 0cOOEHHOCTH
cTpoeHus atToMoB. O0mme
(hm3UYEeCcKre CBONMCTBA METAJIJIOB

https://resh.edu.ru/subject/29/11/

15

CrutaBsl METAJLIOB.
DIIEKTPOXUMUYECKUH P
HaMpsLKEHUN METaIJIOB

https://resh.edu.ru/subject/29/11/

16

XuMudeckre cBolicTBa
BOKHEUIIINX METAJUIOB (HATPHH,
KaJIni, KaJIbLIMI, Mardui,
ATFIOMUHHK ) U UX COCTMHCHUM

https://resh.edu.ru/subject/29/11/

17

XHUMHYECKHE CBOMCTBA XpOMa,
MEIN U UX COEIMHEHNI

https://resh.edu.ru/subject/29/11/

18

XHUMHYECKHE CBOMCTBA IIMHKA,
JKejle3a U UX COEIMHEHU

https://resh.edu.ru/subject/29/11/

19

IIpakTuyeckas padora Ne 2.




"Pemenue 3kcriepuMeHTaIbHBIX
3aj1a4 1o reme «Meramibn"

20

Hewmeraiibl, X MOJIOKCHUE B
[Tepuonnueckoii cucreme
XUMHUYECKnX deMeHToB J1. 1.
MeHneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

https://resh.edu.ru/subject/29/11/

21

®u3nYeCcKne CBOMCTBA
HEMETAIIOB. AJIIOTpONUs
HEMETAJIJIOB (Ha mpuMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

https://resh.edu.ru/subject/29/11/

22

XUMHYECKHE CBOMCTBA
raJOreHOB, CEPHI U UX
COEeUHEHNN

https://resh.edu.ru/subject/29/11/

23

XuMHdecKre CBOMCTBA a30Ta,
dhocdopa u ux coeTMHCHUI

https://resh.edu.ru/subject/29/11/

24

XUMUYECKUE CBOMCTBA yriepoa,
KPEMHHUS U UX COCTUHEHUI

https://resh.edu.ru/subject/29/11/

25

[IpumeneHnne BaxxHEUIINX
HEMETAIJIOB M UX COCAMHEHUN

https://resh.edu.ru/subject/29/11/

26

O00011IeHIE U CUCTEMATHU3ALIUS
3HaHM# 1o TeMe «Hemeramab».
Bbrunciienus o ypaBHEHUsIM
XUMHYECKUX PeaKInii U
TEPMOXHUMHYECKHUE PACUETHI

27

IIpakTuyeckas pabora Ne 3.
«PermieHne 3xkcrepuMeHTaTbHBIX




3a1a4 o teme "Hemeramwier"y»

28

KonTtponsHast pabota o Temam
«Metamne» u «Hemetamis

29

Heoprannueckue u
OpraHUYECKHUEe KUCIIOTHI.
Heoprannueckue u
OpraHMYecKre OCHOBAaHUS

https://resh.edu.ru/subject/29/11/

30

AMdoTepHbIe HEOpraHUYECKUE U
OpraHUYECKUE COCTUHEHUSI.
I'enernueckas cBs3b
HEOPraHMYECKUX U OPTaHUYECKUX
BEIIIECTB

https://resh.edu.ru/subject/29/11/

31

Pois xumMuu B o6ecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON
M IUIIEBOM 0€30I1aCHOCTH,
Pa3BUTUH METUIIMHbI

https://resh.edu.ru/subject/29/11/

32

[IpencraBnenus: 06 oOmMX
Hay4HBIX MPUHIIAIIAX
MIPOMBIIIJICHHOTO TIOJTy4eHUS
BA)KHEHIIINX BEIIECTB

https://resh.edu.ru/subject/29/11/

33

Yenosek B MHUPEC BEIICCTB U
MaTCprajioB

https://resh.edu.ru/subject/29/11/

34

XuMus 1 3A0POBLEC YCIIOBCKA

https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CopMHUpPOBAHHOCTh TPENCTABICHUN O XMUMHYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJU XUMHUU B TIO3HAHUU
SABJICHUN TIpUpPOABI, B (POPMUPOBAHWUU MBIIUICHUS W KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Ccpesie

1.2

Brnanenne cucremMol XMUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSITUS (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPHUIIATETHFHOCTh, CTEMEHb OKHCIICHHS, XWMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIpPHBIA OOBEM, YIJIEpPOTHBIA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagukaig,  U30MEpUs,  HM30MEpHI,
TOMOJIOTHUECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIlle COEIUHEHHs], OWOJIOTMYECKHd aKTHUBHBIE BEIEeCTBa
(yrneBompl, KUPBI, OCNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COCIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsl opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, IOJIYYEHHH U OE30MacHOM
UCIOJIb30BAaHUU BAXHEWUIIUX HEOPraHMYECKMX M  OPraHu4ecKHX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBIABIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSITHS MPH OMUCAHUM COCTaBa, CTPOCHUSA U

NpeBpalleHNl OPraHMYEeCKUX COECIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJB30BATH XUMUYECKYIO CHUMBOJIUKY
JUIL  COCTaBJIEHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (GOpMysl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX peaKluil, U3roTaBIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHMUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHu4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUMHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOAEPIKAINE COCAWHEHHSI, BBICOKOMOJICKYIISIPHBIC
COCI[I/IHGHI/I?[), JaBaTb %001 Ha3BaHUs o CHUCTEMATU4YECKOU

HomeHkiiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAMHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTH yMEHHUSI TNPUMEHATH: TMOJIOKEHUS  TEOPHUH
CTpoeHusi opraHuyeckux BemectB A.M. ByrnepoBa ans oObscHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YrieBo10poibl. Kucnoponconepxarniue Hu a30TCoJIepKaIIne

OpPraHn4€CKUC COCANHCHMA. BLICOKOMOHeKyJ'IHpHBIe COCAUMHCHU

2.1

CpopMHpPOBAaHHOCTF YMEHHMHM TPUBOJIUTH TPUBHAIBbHBIC Ha3BaHUS
OT/JCIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, MPOTMMJIEH, alleTHJICH,
STWJIEHIJIUKOJb, TJIULIEpPUH, (EeHOJ, (OopMalblIeruj, areraabIerus,
MYpaBbHHAs KHUCJIOTA, YKCYCHAas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, IJII0OKO3a, (PyKTO3a, Kpaxmal, IeJI003a,

TJTAITAH)

22

CdopMHpOBAaHHOCT, YMEHHH XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢u3HyecKne W XUMHUYCCKHUE CBOWCTBA THIHUYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3THJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:1,
METaHOJI, TAHOJI, THUJICHIJIMKOJb, TJIMIEPHH, (PEHOJI, aleTaabIeru,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeJUIHI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA WIUIIOCTPUPOBATH TCHETUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMUA pa3In4HbIX KJI1aCCOB
OpPraHU4Y€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOINX XUMHUYCCKUX

peaKIii C UCIIOIb30BAHUEM CTPYKTYPHBIX OPMYIT

24

CdopmupoBanHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKHU
YTIEBOJOPOIHOTO ChIpbs (He()Th, MPUPOIHBIA Ta3, YroJib), CHOCOOBI UX

r[epepa60TKI/I H MPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHS U KU3Hb. PacuéTtrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHUsA, UCIIOJIB3YCMbBIX B XMMUU IIPU U3YUYCHUU




BEIIECTB M XUMUYECKUX SBJIGHUW (HAOMIO/EHUE, W3MEpPEHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIb30BaTh CHCTESMHBIC
XUMUYECKWE 3HAHUA U1 [PUHATUS PEHICHHH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHI COOJMIOJATh TpaBHUJA TOJB30BAHUS
XUMUYECKON TOCYJIOM M JIabopaTOpHBIM O0OpYIOBAaHHEM, a TaKKe
npaBwiia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSIMHU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

33

CdopMHPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (TPEBPAIEHUsI OPraHUUECKUX BEIECTB MIPU HAIPEBAHUH,
MOJTy4eHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHu4eCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMU,
HIBETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0e30MacHOCTH TpU OOpalleHHH C BelIeCTBaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh peE3yAbTATHI XUMHUYECKOTO
SKCTIEpUMEHTa B (OpME 3alicCH YpaBHEHHWH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

34

ChopmupoBaHHOCTh YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUIIU
MPOJIyKTa PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKHU aHaJM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb UTHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOJIIOAATH MpaBUiIa HSKOJIOTMUYECKU
1eJ1ecO000pa3HOro TOBEJIEHUSI B OBITY UM TPYAOBOW JEATENbHOCTU B
HENSIX COXpPaHEHHs CBOErO 3J0pPOBbS W OKpY’KaIoLIeH NPUPOIHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeNeNEHHBIX OPraHUYeCKUX BEIIECTB, TOHMMAas CMBICT MOKAa3aTens
I[NIAK (mpenenbHO JOMYyCTUMOM  KOHIEHTpPAIMHM), TMOSICHATH Ha
npuMepax CIoCOObl YMEHbBIICHHUS M TPEAOTBPAIEHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJabTara

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMUYECKMX 3HAaHUK, KOTOpPAas BKJIFOYAECT:
OCHOBOIIOJIATAIOLME  TMOHATUSA  (XUMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs! 000JI0UKA aToMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIN ATOMOB,
WOH, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHAas Macca, MOJIPHBII
00bEM, KpUCTAJUIMYECKAsT pEUIETKa, TUIIBI XUMHUYECKUX pPeakUuuil
(OKHMCIUTENbHO-BOCCTAHOBUTEIIBHBIE, 3K30- M DHJIOTEPMUYECKHE,
peakiuy HOHHOrO oOMEHa), pacTBOP, 3JIEKTPOJMTHI, HEIIEKTPOJIUTHL,
ANEKTPOJIUTUYECKAs]  JTUCCOLMAlINS, OKHUCIHUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKON PEaKINH, XUMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHsl DJIEKTPOJUTHUECKON aucconmanuu, llepuoauueckuii
3akoH /.M. MenneneeBa, 3aKkOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DaKTOJIOTUUECKUE CBE/IEHHSI O CBOMCTBAX,
cocTaBe, IMOJy4eHMM U O€30MacHOM HCIOJB30BAaHUM Ba)KHEHIINX
HEOPraHWYECKHUX BELIECTB B OBITY W MPAKTUYECKOH JAEATeNIbHOCTU

YCIO0BCKa

1.2

ChopmMupoBaHHOCTh yYMEHUN BBISBISATH XapaKT€pHble MPHU3HAKU U
B3aUMOCBS3b M3YYCHHBIX MOHATHI, NPHUMEHSTH COOTBETCTBYIOLINE
MOHATUS TPU ONUCAHUM CTPOEHUS U CBOICTB HEOPraHHMYECKUX
BEIIECTB M MX NPEBPAIICHUI; BBISIBISITH B3aUMOCBS3b XMMHUYECKUX
3HAHUM c MOHATHIMHU u MPEJICTABICHUSIMHU JIPYTUx

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMH MCTOJaMHU HAYYHOI'O IIO3HAHHA BCIICCTB U
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUEC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIIPCACIIATh BAJICHTHOCTbL KW CTCIICHDb
OKHUCJIICHUA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
coCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaSI, HOHHas,
MCTaAIJIIMYCCKasd, BOI[OpOI[HaH) B COCOAMHCHUAX, THIL KpHCTaHHH‘IeCKOfI
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIsIpHasA, MOHHAaA,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XapaKTCP CpEAbl B BOJHBIX

pacTBOpPAX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUA KJ'IaCCI/I(I)I/ILII/IpOBaTB XUMHNUYCCKHE
pCaKkiuu 1o pas3jinYHbIM IIPpU3HAKAM (‘-II/IC.IIy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy pcakuuu, HU3MCHCHHUIO CTEIeHeln




OKHCIICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKuunu, y4acCTUIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE YMEHHH  COCTABJISATh YpPaBHEHHUS  PEaKIUil
pa3IMYHBIX THIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS peaKUUl
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TP KOTOPBIX 3TH PEAKITUH UIYT

JO KOHIIa

1.8

CdhopmupoBaHHOCTE YMEHHUI MPOBOIUTH PEAKITNH, MOTBEPKIAIONTNE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHWYECKHX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

CpopMHpPOBAHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEICTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca ATUX peakui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON pPeaKkIMK OT pa3Iu4HbIX (JaKTOPOB

CpopMHpPOBAaHHOCT, yYMEHHH  OOBICHATH  XapaKkTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCUCTBUS

(mpuaIMn Jle [larense)

OO6mrast 1 HeOpraHMUYeCKass XUMUS

2.1

CdopMHUpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa JA.N. Meupeneena u JIEMOHCTPHUPOBATh ero

CUCTCMATU3UPYIOIIYIO, ) 6T>$ICHI/IT6J'IBHYI-O u IMPOTrHOCTHYCCKYIO

dbyHKIUH

2.2

CdopMHPOBAHHOCTh YMEHUN XapaKTePU30BaTh FJICKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
CUCTEeMBbl XuMHUYecKkux odyeMmeHToB JI.M. MennaeneeBa, uCHOJB3ys
MOHATUSA «S-, p-, d-dJCKTPOHHBIC OpPOUTAIN», «IHEPTETHUYCCKHUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTHM  HM3MEHEHHMS  CBOWCTB
XMUMHYECKUX DJIEMEHTOB U UX COCAMHEHHUH MO MEepHoJaM M Tpymram

Ilepuoanueckoit cucteMbl XuMUYecKkux 3mneMeHToB /.M. Menaeneesa

2.3

CdopmupoBaHHOCTh yMEHUN XapakTepu3oBaTh (OMHMCHIBATH) O0OIIME
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KIaCCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHWE TEHETHYECKOHW  CBS3U  MEXIY
HEOPraHMYECKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ
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C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I yCTaHaBJIMBATb NPpHUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe)IeJ'IéHHOMy KJ1acCy




(rpynne) coeaAMHEHUH (MPOCThIE BELIECTBA — METAUIBI U HEMETAJLIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIE TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY
UL cocTaBiieHHs] (OpMYNT BEHIECTB M yPaBHEHUH XHUMHUYECKHX
peakuuii, cuctemarnueckytro HomeHkinarypy (IUPAC) u TpusuaibHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKUX BellecTB (yrapHelifi ras,
YIJIEKUCHbIA ra3, aMMMaK, raméHash W3BECTb, HErami€Has H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUN XapakTepu3oBaTh (ONMHUCHIBATH) 0OIIME
XMMHMYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPK/IAaTh  CYIIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKMMH  BEIIEeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBECTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHUpOBaHHOCTH YMEHHM TJIAHUPOBATH W BBITIOJHITH XUMUYECKHUMA
IKCIIEPUMEHT (pa3JIoKCHHE TICPOKCHAA BOJOpPOJa B MPHUCYTCTBUHU
KaTaJn3aTropa, OMpeelieHHe CPeabl PacTBOPOB BEHIECTB C MOMOIIBIO
YHHUBEPCAIbHOTO HWHAMKATOpA, BIUSHUE pa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOW peakiuW, pEeaknIud HOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEaKIUU Ha Cylb(haT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metamibl» u «HemeTamibl») B COOTBETCTBUU C TPABUIIAMU TEXHUKHU
0€30MacHOCTH TPH OOpaIllleHWH C BelIecTBaMH H J1abOpaTOPHBIM
000pyI0BaHUEM; MPECTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCIepUMEeHTa B (OpME 3alUCH YpaBHEHHH COOTBETCTBYIOLIMX

peakuuii U GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHHMI COONIOAATH TpaBWiIa  IOJIb30BAHUS
XMMHYECKON TOoCcynol M nabopaTOpHBIM OOOpYHOBAaHHEM, a TaKkKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMH

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIIIEHHOTO MOJIYYEHUS CEpHOM
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEACTaBICHHUI 00
o0lMX Hay4yHBIX TPHUHIMIAX ¢  OKOJOTHYECKUX MpolieMax

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U )KU3Hb. PacuéTtrl

3.1

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTaBIISIOMIEH

eCTeCTBeHHOHaquOﬁ KapTUHbBl MHpa, POJIM XHMHU B TIO3HAHWUU




SIBJICHUWA TPHUPOJABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU st
pelIeHUsT TPAKTHYECKUX 3a/a4 W IKOJOTUYeCKH O0O0O0CHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUI KPUTHYECKH AHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 pa3HBIX HCTOYHHUKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)
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CpopMHpPOBAaHHOCT, YMEHHUW COONIOAATH TpaBUjIa HKOJOTHYECKU
1e1ecoo0pa3HOro MOBENEHUsI B OBITY M TPYIOBOM JESTEIBHOCTH B
LEIAX COXPAHEHMS CBOETrO 3J0POBbS M OKPYKAIOIIEW IPUPOIHOMN

cpeibl

3.4

Oco3HaBaTh  OMACHOCTh BO3JICHCTBUSI HA JKUBBIE OPraHU3MBI
ONpENENIEHHBIX BEIIECTB, NOHMMAas cMbIc nokaszatens [1/IK, moscHsATh
Ha TIpUMepax CrocoObl YMEHBIIEHUS U TIPEIOTBPAIICHHUS UX BPEIHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3m 4€JI0BCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOAUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JOJIs BEIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOUIEHWH Ta30B MPU XHWMHUYECKUX PEAKLHUAX, MaCChl
BeIleCTBA WK 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WId 00bEMY OJHOTO M3 YYacTBYIOIIUX B PEAKIMHM BEIIECTB,
TeIoBoro 3¢ @dekra peakliud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHuveckoid XUMHH: €€ BO3HHUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOCHUS OpPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJUHApHBIE U KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opranuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBUAJIbHBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCHICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUU psaa. MetaH U 3TaH —
MpOCTENIINE MPEICTAaBUTENN aJIKaHOB: (DU3MYECKHE M XMMHUYECKHE CBOICTBa
(peakuuu 3aMenieHUs] U TOPEHMsI), HaXOXKJIEHUE B MPUPOJE, MOJydeHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKUH psiA. OTWIEH U TPONWIEH —
IpoCTeHIlNe MPEICTaBUTENIM alKeHOB: (M3MYECKUE M XMMHUYECKHE CBOIICTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAUH, OKUCICHUS U

MOJIMMEPU3AIHH ), TIOJTyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 wu MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKHEe CBOWCTBa (peakius noauMmepusanuu). [lonydyeHne cCHHTETHYECKOTO

KaydyKa U pE3HUHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHA, TOMOJIOTMYECKHI P, AHGTI/IJ'ICH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHUC, (I)I/I?»I/IIIGCKI/IG u
XMMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPpUPOBAHUS, IT'AJIOTCHUPOBAHWA, THApaTAllUuM,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHHC, q)HSH‘leCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IyOJ'II
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IC )41 XUMHNYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIy4CHUC H IIPUMCHCHHC. TOKCUYHOCTB
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJIICBOAOpPOAaMH, MPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCcCaM




2.6

[IpupoHBIe HCTOYHUKH YTIeBO10poI0B. [IprpoIHbIil ra3 u monyTHbIE HE(TAHBIE
ra3el. HepTh 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTku HE(TH: MEePETroHKa,
KPEKUHT (TEpPMHUYECKUH, KaTaduTH4ecKuil), nuponu3. [IpoaykTsl mepepaboTku
HeTH, MX NMPUMEHEHHE B NPOMBIIIJICHHOCTH M B ObITy. KameHHBI yroiap u

IPOJYKTHI €T0 NepepadoTKu

Kucnopoaconepxaiiiue opraHu4ecKue CoeIMHEHMSI

3.1

[IpenenvHbIe OJHOATOMHBIE COUPTHL. METAHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKUE
U XUMHMYECKHE  CBOMcCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJljlaMH,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), MpUMEHEHHe. BoJopoaHbIe CBSI3M MEXIY
MOJIEKYJIaMHM cnupToB. JlelicTBUEe MeTaHOJa W 3TAHOJIa HAa OpPraHU3M 4YeJOBEKa.
MHoroaToMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TIULEPUH: CTPOCHUE, PU3NYECKUE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  WICJIOYHBIMH  METallaMH,
KayecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBHe Ha opraHu3zM

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoy1:  CTpOCHHME MOJEKYNbl, (u3nyeckue ¥ XUMHYECKHE CBOWCTBA.

Toxcuunocts ¢penomna. [lpumenenue dhenomna

3.3

Anpaerunibl ¥ KeToHbl. DOpMaIbIETH I, alleTaNbICTHI: CTPOEHUE, (PU3HUECKHUE H
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCICHUS W BOCCTAHOBJICHHS, KAUCCTBEHHBIC

peaxiun), noyuyeHue u IpuMeHeHue
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OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHas
KHCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
KJacca KHUCIIOT, peakius JSTepUPHUKAIMK), TOJIy4YeHHE W IPHUMCHCHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HeﬁCTBHC

3.5

Crnosxnble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOMKHBIX
a¢upoB. Kupsel. I'maponus xupos. [Ipumenenue xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojpl: coctas, Kiaccuukamnus yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIIBI).
I'moko3a — mpocredmuii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHSI MOJICKYIIBI,
(bu3uYecKre 1 XUMUYECKUE CBOKCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(1l),
OKHCJIEHHEe aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUE,
Opo’KeHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHoJoruuecKas
pouib. @otocuHTe3. PpyKTO3a Kak M30Mep IIIHOKO3bl. Kpaxman u 1emntono3a Kak
npupoaHbeie nojuMepbsl. CTpoeHHe Kpaxmajia W LeJUTrosio3bl. Ddusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmMajia (FI/I,I[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A30Tconep>1<aume OpPTraHU4YC€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUC COCOAMHCHUS. duznueckue u




XMMHMUYECKHUE CBOMCTBA aMUHOKHCIOT (Ha IpuMepe riauiuHa). buojormueckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benku kak mpUpOAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenKoB. XUMHUYECKHE CBOWMCTBA OEIIKOB:

TuapoJin3, AcHaTypanus, Ka4€CTBCHHBIC PCAKIINH Ha Oenku

BbICOKOMOTNIEKYIIApPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLIUU, CPEIHSS MOJIEKYIISIpHAs
Macca. OCHOBHbIE METOJ/IbI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —

noamMepus3anyAa U NOJIUKOHACHCA S

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4YEHHUS BELIECTB U HX MPEeBpaLIECHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUHN 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTuyeckue YpoBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAaNH, §-, p-, d-3IEMEHTHI.
OcoOeHHOCTH pacmpeesieHUs 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMU4eckux snementos .M.
MenneneeBa. CBsi3zp mnepuoandeckoro 3akoHa U Ilepuoanyeckoil cUCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOpUEH CTpOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUYECKUX DJJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U MepHoJaM.

3HadyeHue NEpUOaANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBs3b. Bujbl XUMHWYECKOH  CBS3H
(KOBaJ'IeHTHaH HCMIOJIAIpPHAA W IOJIsIpHAsA, HWOHHad, MeTaJ’IJ’II/I‘ICCKaﬂ). Hownsr:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI 06pa303aHH${ KOBAJICHTHOM XHUMHUYECKOM CBSA3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrelieHb OKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOT'O U HEMOJICKYJIIDHOT'O CTPOCHUS. 3aKOH MOCTOSHCTBA
cocTaBa BelllecTBa. THIBI KPUCTATNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA

BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I peIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX




cucremax. VcTuHHBIE U KOJIJIOMAHBIC pPaCTBOPHI. MaccoBas J0JI1 BEIICCTBA B

pactBope

1.6

Knaccugukaus HeopraHnueckux coeauHenuil. Homenknarypa HeopraHMuecKux

BCIICCTB

1.7

Xumuueckass — peakuusa.  Kiaccumdukanms ~— XMMUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPAHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA DOHCPIUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKOpOCTh peakiu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTophl, BIUSIOLIME Ha

COCTOsIHME XuMHUecKkoro pasHosecus. ITpunnun Jle [larense

1.10

OnektponuTHdeckas aucconuanus. CunbHble W cialbie dekTposnuthl. Cpena
BOJHBIX paCTBOPOB BEHICCTB: KUCJIasd, HeﬁTpaﬂbHafI, oIeJIo4YHasd. PeaKHI/II/I HOHHOT'O

oOmeHa

OKHCITUTEITFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hemeranmnsr. Tlonoxenue HemerannoB B [lepuonnyueckoid cuCTEME XUMUYECKHUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3MUYECKHE

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOPO/ia, CEPHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWMCTBA BAXHEHIIMX HEMETAJIOB (TAJIOTEHOB, CEphI, a30Ta,
dbocthopa, yrmepoga W KpPEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOACPKAIUX ~ KUCJIOT, BOJOPOJAHBIX coenuHenuit). Ilpumenenue

Ba)KHEHIITNX HEMETAJIJIOB U X COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue wmetamwioB B Ilepronnueckoil cucreMe XHUMHUYECKUX
anemenToB JI.11. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. Obmue gusndeckue cBoiictBa MeTaioB. CIUlaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN PsiJl HAMIPSHKEHUH METaJIOB

24

XHWMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaIMid, KaJbIUi,
MarHui, aJlOMUHUH, IIUHK, XpOM, JK€JIe30, MeJb) MU HMX coeauHeHuid. OOImme

CIIOCOOBI MOJIYYCHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'enetnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAJICKANIUX K PA3JITUIHBIM

KJ1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, Pa3sBUTHU MCOWULIUHEI. IIonsaTue o HAaYYHBIX MCETOHAaX ITO3HAHHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ




[IpencraBnenus 06 oOMMX HAYYHBIX NPUHIUNAX MPOMBIIUICHHOTO MOTYYEHUS

Ba)XHEUIIMX BELIECTB. YENOBEK B MHUPE BELIECTB M MATEPHUAIOB: BaKHEWUILIHNE

3.2 CTPOMTENbHbIE MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKH, CTEKIO,
KepaMuKa, MaTepHajbl JUIsl DJIEKTPOHUKH, HAHOMATEpPHAJbl, OpPraHHMYECKHE W
MUHEpPAJIbHBIE yI00pEHUS
XuMHUS W 30pOBbE YEJIOBEKA: NpaBWJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX

3.3 IperapaToB, MpaBmiIa 0E30IMaCHOTO UCTIOIL30BAHUS TIPEIapaToB OBITOBOW XUMHUH

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus. 10 knace. ['abpuensn O.C., Octpoymon W.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus. 11 knace. I'abpuensn O.C., Octpoymos WU.T'., Cnagkos C.A.

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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