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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YypOBHE CpelHero ooimero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIPHONW MPOTPAMMBI CPEAHETO 00IIero 00pa3oBaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapte COO, c¢ yuérom Konmenmuu mnpemnoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0pa3oBaTelbHBIE MPOTPamMMbl, U
OCHOBHBIX TOoNOXeHU «CTparerun pa3BUTHS BocOUTaHUA B Poccuiickoil
deneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SIBJISETCS HEOTHEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIY)KHT 3aBEpIIAIOIIMM H3TAallOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHus. IJTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercss XumMuyeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHUs CPEACTBAMHU y4€OHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme N0 XHMHU C Y4ETOM CHEenUu(PUKA HAyKH XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KWU3HH OOIIECTBA, a TaKXKe C Y4ETOM
oOmmMX weaed W MPUHLUIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AINH, B CO3/JaHUU HOBOM 0a3bl MAaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCUT CBOM BKJIaJ] B (hOPMUPOBAHKE PAIMOHATILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpYKAIOIIEM MHUpE KaK O €JUHCTBE
MPUPOJIBI U YeJIOBeKa, KOTOpoe (popMUpyeTCs B XMMHUU HAa OCHOBE NMOHUMAaHUS
BEIIIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIET0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHS cTajia
HEOTHEMJIEMOM YacThIO MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uiaeHa odOmiectBa. CoBpeMeHHas XMMHA KakK Hayka
co3ujareibHas, Kak HayKka BBICOKMX TEXHOJIOTMH HalpaBieHa Ha pELICHHUE
r100anpHBIX MPOOJEM YCTOMYMBOTO pa3BUTHUsI YEJIOBEYECTBA — CBIPHEBOI,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSL.

B cootrBercTBUM ¢ OOMMMH LEASIMH W TPHUHIUIAMU CPEIHEr0 OOIIero
oOpaszoBanusl conepkanue npeamera «Xumush» (10—11 kmacesl, 6a30BbIil ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYH0 MM s BbIpa0OTKM MHMPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmiass ¥ HeopraHM4ecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIM HayKH: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor XumMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IMPU WU3YyYECHHUU
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cpopMupoBaHa B IMporpamMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHUI0 YydyeOHOro marepuajla U 0O0ycCJOBII€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJI€BOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckod XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MEPBOHAYAIIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOr0 YypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BEIIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUYECKUX MO3UIINH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.



Envnas cucrema 3HaHMM O BAXKHEWIIIUX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBAX W NPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpOTeKaHusi jonoyiHgercs B Kypcax 10 um 11 xjaccos
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTYpOJIOTHUECKUA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIIOCOOCTBYIOT TOHHMMAHHIO B3aUMOCBSI3M XUMHUHU C
JPYTUMH HayKaMH, PAcCKpbIBAIOT €€ POJib B IO3HABATEIbHOW W NPAKTUYECKOUN
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpUYECTBAa B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOriemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKU OCMBICIUBATh MHGOPMALMIO U
MPUMEHATh €€ i1 TONOJHEHUS 3HAHWM, PEIIEHUS WHTEIUICKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YPOBHS  W3YyYEHHUS  OpPHEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI JUIsI TTOHUMAHMUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPTaHUYECKOrOo M
OpraHUYEeCcKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHHUEM, II03HABAEMOCTh MPUPOAHBIX SBJICHUA NYTEM OSKCHEPUMEHTA U
pelieHus MPOTHUBOPEUYUN MEXJIy HOBBIMH (akTaMH U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELICHUU IKOJIOTHUUECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPIETUUECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALUU
OOy4YaromMXcsl TPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHUS TpeIAMeTa TMpeaycMaTpuBalOT (hopmupoBaHue
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIEATEIIBHOCTU: peuleHus MpoOjieM, MOuCKa, aHaiu3a u
00paboTku nHGOpMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
Y UCCIIEIOBATEIbCKOM NEATEIIbHOCTH, 3aHUMAIOLICH BaXKHOE MECTO B IIO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusi XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs, MIPU ONPEACICHUN
COAEPKATEIIbHOW XapaKTEPUCTUKU LEJIIeH HW3YyYEeHUs IMPEIMETa HAIpaBICHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHUIO LIEJEH W3y4YEeHUs
IPEIMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJIAIMU HU3YyYCHUS IMpEIMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMHUpOBaHHWE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEHIIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU



JeKaT KII0YEBble MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHUE sI3bIKa HAYKH, YCBOEHHE M TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHMS
BEIIECTB W XUMHYECKHX pEakUud, HEOOXOJUMBIX Ui TPUOOpETEHHUS
YMEHHH OpPUEHTHUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUIl
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuMm, coaeprkaTenbHas XapaKTepUCTHKA IeNiel U 3a7a4 U3Y4YCHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeHEro oduiero oopasoBanus. CeronHs B
OpernoJAaBaHNK XUMUU B OOJbIIeld CTeneHH OTAACTCS  MPEANOYTCHHE
MPAKTHUYECKONH KOMIIOHEHTE COJIep)KaHusl OOydYeHUs, OpPHUEHTHPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHHUSIMU aKTUBHOTO IOJIyYE€HUs 3HAHUI W NMPUMEHEHUS UX B peajbHOM >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3THUM Npu W3YYEHHH TMpeAMeTa «XUMHUS» TOMHUHHPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanrtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY HPHUHATHUIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIllHsIX, CBS3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABBIKOB  (KJITHOYEBBIX
KOMIIETCHIINIA), WMEIONINX YHUBEPCATbHOE 3HAYCHHUE [UIsI Pa3IUYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalu3a U 00padOTKKM MH(POpPMALIUH,
HEOOXOUMBIX I TPUOOPETEHHs OIbITa AEATEIbHOCTH, KOTOpas 3aHMMaeT
BaXHO€ MECTO B T[IO3HAHWM XHMHHM, a TaKXe s OLEHKH C [O3ULUi
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yUaOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIHHO MMPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMHU, UCIIOJIB30BATh
COBpeMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTUH I MOUCKAa U aHaliu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U pa3BUTHE Y O0YUAOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOJII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPhIE OCOOECHHO



HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWU W TPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSXKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOJIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUS K TIPUPOJEC M CBOEMY 3J0POBBIO, a TaKkKe MPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHWUU IS TIPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1u1aHe cpenHero ooOmero o0pa30BaHUS MPEAMET «XHUMHSI»
0a30BOTO YPOBHS BXOJUT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YnCcI0 YacoB, OTBEAEHHBIX VISl U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero oopaszoBaHus, cocraBisieT 68 daco: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHUH: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepHasioB. Teopusi CTPOEHHS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05KeHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemlecTB. [omoimorus, wusoMepus. XHUMHYECKas CBsA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(pUKALMKM OpraHuYecKux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IPEBPALLCHUIA:
O3HAKOMJIEHUE € O00pa3laMu OpraHWYeCKHX BEIIECTB M MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKUX BEILECTB
IIpYU HarpeBaHuu (IJI1aBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW pAA. MertaH u 3TaH —
NpPOCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOyranueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusauuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNpeACTaBUTENb AJIKUHOB: COCTaB, CTpPOCHHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINAH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHMS U HUTPOBAHUS), MTOJYYEHUE U MPUMEHEHHE. T0ayon:
cocmae,  cmpoeHue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBs3b MEXIY YIJIEBOAOPOJAMH, NPUHAAJCKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YTII€BOAOPOAOB. [IpHpomHBIi ra3 W IONMyTHBIE
HedTanble Ta3pl. Hed1h m e€ mpoucxoxaenue. Crnocobbl nepepaboTKu HeTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYECKUil), muposn3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEBpaIleHUIl:
O3HAKOMJIEHHME C 0O0pa3lamMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIUH
«Hepts» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MIPOBEICHUE MPAKTUUYECKONU PabOThI: MOTyYeHHE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METaHOA U 3TAHON: CTPOCHHE,
¢uznyeckue U XHMMUYECKHE CBOMCTBA (peakUMM C AKTUBHBIMU METaJUIaMHU,
raJIOTEHOBOJIOPOIAMH, TOpPEHHUE), TNpUMEHEeHHe. BoaopomHbIe CBS3M MEXIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBHe MeTaHOJa U STaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromuble  CIUPTBHL.  DTUIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,

buznueckue W XUMUYECKHE CBOWMCTBA (B3aMMOJIEUCTBHE CO IIEIOYHBIMU
MeTajUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa U STUIEHTJIMKOJIS.

deHon: CTPOCHHE MOJEKYJbl, (U3UYECKHME U XUMHUUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DopManpIeruj, aneTaIbIErHA:  CTPOCHUE,
bu3nueckue U XMMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3HUecKue M XMMHUYECKHE CBOICTBa (CBOMCTBA,
oOmue A1 Kiacca KUCJIOT, peakius 3TepuuKaIim), mojaydyeHne u mpuMeHEHue.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Cnoxnple >(QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ wmuponus
coxHBIX 2GupoB. XKupsl. ['uaponus xupos. [Ipumenenune xupos. buonornueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, kiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
nonucaxapuibl). ['Jroko3a — mpocTemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJCUCTBHE C



ruppokcugoM meau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmala u
Heunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLECHHIA:
MpOBE/ICHNE, HAOJIOJCHHE U ONMHMCAHHWE JIEMOHCTPAI[MOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMcIeHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) m ruppoxcugom wmenu(ll), B3aumopeicTBHE Kpaxmalia € HOAOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTepHbIE OpraHnueckue coeauHeHus. duznyeckue
U XMMHYECKHE CBONCTBA aMHUHOKHCIIOT (Ha mpuMepe riuiuHa). buonoruyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M HX MPEBpallCHUIL:
HaOJI0ICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMNBITOB: JA€HATypanus OEJIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLNU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MNpPEBpalllCHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXnpeaMETHBIX CBSI3€M MPHU WU3YYEHUH OPTAHUYECKON XMMUU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIONIb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalN3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MaTepus, DSHEprusi, Macca, aToM, OJJEKTPOH, MOJIEKYIIa,
PHEPreTUYECKUN ypOBEHb, BEUIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHHE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢dorocuHTEe3, OMONOTMYECKH AaKTHBHbIC BemiecTBa (O€NKH, YIIEBOIBI, >KUPBI,
(hepMeHTHI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEeMble, TOIUIHBO,
pecypchl.

TexHomorus: MNHINEBBIE TMPOIYKTHl, OCHOBBI PAIMOHAIHFHOTO IHTAHU,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJIeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/esieHUs AJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

ITepunonnueckuit 3axkoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoamyeckoil cuctemsl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIbI XWMHYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHusd. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10Jis1 BEIlIECTBA B paCTBOPE.



Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYeCKON XHMHHU. 3aKOH COXPAHEHHsSI MacChl BELIECTB,
3aKOH COXPaHECHUS W MPEBPAILLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiapHbie U cinadblie dnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAsl, HEUTPAJIbHAs, IEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB M HX MPEBPAIICHUIA:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa xumuueckux snemeHtoB [I. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHUSIM XUMHUYECKUX pEAKIUA, B TOM YHCIE
TEPMOXUMUYECKHAE PAaCUEThI, paCUE€Thl C HCIOJIB30BAHUEM ITOHATUS «MACCOBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®duznyeckre CBONCTBA HEMETAIJIOB. AJUIOTPOIHS HEMETAUIOB (HAa MpUMeEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajOoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHMs)) W HMX  COCAMHEHUNH  (OKCHUJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEHUIIINX HEMETAIUIOB U UX COCUHECHU M.

Meramisl. [lonoxenue merannos B Ilepuoanyeckon cucreMe XUMHYECKHUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mue gusnueckne cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEKTPOXUMHUUECKUIN PSIJT HAMTPSYKEHU METAIIOB.

XUMHUYECKHE CBONCTBA BAXKHEHIIUX METAIIOB (HATPUM, KM, KaJblLIMi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl MmomydeHus: MeTajuioB. [IpuMmeHeHne meTamwioB B OBITY U
TEXHUKE.



OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB U HX MpPEeBpallCHUN:
M3YUYEHHE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, PEUICHUE
OKCIIEPUMEHTATBHBIX 3a7ad, HAOJIOJEHHE W OIHMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUJIA ATIOMUHHUS C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYeCTBEHHbIE PEaKI[UU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétbl mMaccel BelecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMU BEUIECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  [POMBIILICHHOTO
MOJyYCHUS Ba)KHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPaCKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ya0OpeHus.

XuMHST W 3J0pOBBE YEJIOBEKA: MpPaBWJIA HCMOJIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToOB OBITOBON XUMHH B
ITOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXOpeAMETHBIX  CBS3ed MpU  U3Yy4YCHUM  oOmer
HEOpPraHn4ecKor XumMuu B 11 Kiacce OCylIeCTBISIETCS YEPE3 UCIOIb30BAHUE KaK
OOlMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK U TOHATUN, SBJISIOMIUXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (pakT, TUmore3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KJaccupuKalus, TM[EepPUOJUYHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHE BEIIMUMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHCTeMma, Owocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,
pECYpCHI.

TexHomorus:: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTE€PUANIOB, CEIBCKOXO3AMCTBEHHOE IMPOU3BOJCTBO, NHUILEBAs



IMPOMBIIIJICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaﬂ MNPOMBIINIJICHHOCTD, IMpOU3BOACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IMPOU3BOACTBO KOHCTPYKOHOHHBIX MATCpPHaAJIOB,
QJICKTPOHHAA IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroIIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TOpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS MPOTPaAaMM CPEIHEro 0OIero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOW TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

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

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CLIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMUS» JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HaealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  TpoIieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaAMeTa «XUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESATEILHOCTH
oOydJaromuxcsl Mo peaanu3aluy TPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHIIIOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PEe3yJbTar
JUIUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU M MOCIEIYIOIIEM
aHanu3e UHPOpPMaAIUU O MEPEOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJECHUE M MOCTYIKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaLUsIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TIOJE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPaKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO0 MPodeccuil pa3IudyHoro poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMUHU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HHAWBUIYATbHOH TpPAaCKTOPUU
oOpa3oBanus, Oymymiedi mpodeccuu W peanm3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUHM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

IKOJIOTUYECKU 1IeTIECOO00PAa3HOTO OTHOILIEHUS K MPHPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKCHUNW XUMHH  JUIS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO MPHUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEIl OKPYKAKOLIEH
IPUPOTHON cpeie, YMEHHS MPOTHO3UPOBATh HEOJIArONMPUATHBIE AKOJOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B I0O3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTHUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JI0CTHOTO
MpPECTaBICHUS] 00 OKpYKalollleM MUpE KaK O €IUHCTBE MPUPObl U UYEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIEHUU TMPOOJIeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOH
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poOJIU B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJbTYphI, PEIICHUH II100albHBIX NpoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIAMIIMHBI, O0OCCIICUCHUU YCIOBHUI
YCHEUIHOTO TpyAa W DOKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKJIOro UJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh
MOJIy4aeMbIe 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JIeIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 IOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHWS IS
pelIeHus Mpo0JieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K 0OCOOSHHOCTSM TpyJa B Pa3MYHBIX cepax mpodeccHoHambHOM
JESITEIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIeHayYHbIe TOHSITHUS, OTPAXKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa H CIHCIU(PUKY METOIO0B TO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbIM (pakT, MPUHIUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHNe, HAOIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHbIe Y4eOHbIC NecTBUs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme (dopmHpoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXcs;
CHOCOOHOCTD oOyuyaromuxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMOo3HABaTeJIbHbIMH
JelCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh IEIN JCSITEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapPaKTEPHBIE MPU3HAKHU TMOHSATUW W YCTAHABIMBATh WX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIIUE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIACCU(PUKAIIMU BEIIECTB WU
XAMUYECKUX PEAKIINM;



YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAcCyKIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuu — MpU PElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAyYHOI'O IO3HAHHUS BEIIECTB M XUMHUYECKHX
pEaKLHnii;

(GOopMyIMpPOBAThH LIENIM U 3a/1a4U UCCIEI0BAHUS, HCIIOJIb30BATh MIOCTABIEHHBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyIHpOBaTh
000O0IIEHHS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJILTATOB MCCIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pPa3JInYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JUTEpAaTypa XUMHUYECKOTO COAEpKaHUSA, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHHUS], KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIPOTUBOPEYHBOCTB;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHbIE METOJIbI MPU TOUCKE U
orOope wuHpOpMalMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH padoTe C
XUMHYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsJHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH AeliCTBUSIMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJE IUaora W/viH
JUCKYCCUM,  BBICKa3bIBaTh  MJIeH, (HOPMYIHpPOBaTb CBOM  NPEIIOKECHUSA
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEel pe3yJIbTaTOB IO3HABATEIbHON JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, peajln3alui y4eOHOro npoekra u (GopMyJIupoBaTh BHIBOJbI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COIVIACOBAHUS INO3ULMUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYIIECTBIISATh CBOK I10O3HABATEIBHYIO
NEeATEIbHOCTh, Onpeneisis €€ Lead M 3aJayd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBaTh MpE/IaraéMblii  aJllOPUTM JACUCTBUNA INpHU
BBITIOJTHEHUU Y4YE€OHBIX U HCCIENOBATEIIbCKUX 3aJ7a4, BbIOMpaTh HauboJsee
3¢ (}eKTUBHBIN Ccroco0 HMX pemeHus ¢ y4€TOM TMOJYyYEHHs HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOECHHS Kypca «OpraHuyeckas XUMHUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XHMHM B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUsI MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHUSI K CBOEMY 370pPOBBIO U MPUPOTHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAlOIINE TMOHATHS (XUMHUYECKUN DIIEMEHT, aToM, DJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyisa (pa3BEpHyTass U COKpaIll€HHAs), MOJIb, MOJSpHas



Macca, MOJISPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHs, U30MEPhI, TOMOJIOTHUECKHUI PsiJl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCIIOPOJ W Aa30TCOJEPKAIINE COCAMHCHHS, MOHOMED, TOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK XWMHU;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeKalue B OCHOBE TOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSTEIBbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHBIE MPU3HAKUA TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHATHS TIPU
OIKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUM HCIIONb30BATh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMy OpraHMYECKHX BEIIECTB W YPaBHEHUH XUMHYECKHUX PEAKIUH,
W3TOTaBIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATHb MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPTraHMYECKUX BEIIECTB IO HX COCTABY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COeAUHEHUN (yTJIeBOJOPOABI, KHCIOPOM M a30TCOACpPIKAIINE
COCIIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), NaBaTh WM Ha3BaHUA II0
cuctematudyeckoir Homenknarype (IUPAC), a Taxke NpUBOAUTH TPUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEHIECTB (ITUJICH, MPOMUJICH, AalleTHJICH,
STWJICHTJIMKOb, TJHIECPUH, (eHOoN, (HOopMaNbIeTH I, aleTaabICTHI, MypaBbHHASA
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAS KHCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OpPMHPOBAHHOCTh, YMEHHS OIPEACNATh BHJABl XUMHYECKON CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKCHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTU CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHCHUS MacCChl BEIIIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XWMHUYECKHE CBOWCTBA THUITMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIISCTB (METaH, dTaH, JTHJICH, NMPOIMJICH, alleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METAaHON, ATAHOJ, STUJIICHTJIUKOJIb,
TTIALEPUH, (EHOJI, aleTalbJIerua, MypaBbHUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCIIOTa), MILTIOCTPUPOBATh TEHETUIECKYTO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIMH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIK Ta3, Yrojb), CHOCOOBI UX MEPepadOTKH W
MPAKTUYECKOE TPUMEHEHHUE IPOIYKTOB MepepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIUYECTBA MCXOAHOTO BELIECTBA WIIU IMPOJYKTa
peaknuu 10 W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIeTh CUCTEMOM 3HAHUU OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BELIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh TIpaBuila MOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TAaKXKE IpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSAMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBITIOJHATh XUMHYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIECTB MPU HAIPEBAHUH, MMOTYUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEILIECTB, JCHATypalus OCJIKOB NMpPU HArpeBaHUU, IBETHBIC pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TMpu OOpamlieHuu C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABISATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuit u GopMyIHPOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(hOpMAIUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, MaTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  TpaBWJa  AKOJOTHYECKU
1e71eco00pa3HOTO TOBEECHUSI B OBITY W TPYIOBOM JEATEIBHOCTA B IEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelbl, 0CO3HABAThH
OMAacCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsITh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TIPEAOTBpAICHUS WX BPEIHOIO BO3JACHCTBHS Ha OpPraHu3M
YeJI0BEKa;

JUIsT 0OyJaronuxcsi ¢ OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CIENbIX M CHa0OBHUASIIMX OOYYaloIIMXCA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKUX

dbopmy.



11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XHMHH B TIO3HAHUM SIBICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKasl CBS3b
(koBaJIeHTHAas, MOHHAsI, METAJLTUYECKas, BOJOPOAHAS ), KPUCTAITNYECKasl perIéTKa,
TUNBl XUMHUYECKHX  PEAKLUH, PacTBOpP, IJIEKTPOJIUTHI, HEIEKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON aucconuannu, nepuoanueckuit 3akod J[. M. Menneneesa,
3aKOH COXpPAaHEHHMsI MAacCChl BEILIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUs SHEPIrUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XWMHMUYECKUX SIBIICHHM, (PAKTOJOTUUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€30MaCHOM HCIOJIb30BAHUH BAKHEUIITNX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIC MPU3HAKU TIOHATHM,
YCTaHABIIMBATh WX B3aMMOCBSI3b, MCIOJIb30BATH COOTBETCTBYIOIIUE IMOHITUSA MPH
ONMCAHUY HEOPTraHUYECKUX BEILECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHUYECKYI) CHMBOJIUKY LIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  PEAKIUH,
cucremarndeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUS OTACITBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHblid Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAILIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUH OIMPEACNATh BaJICHTHOCTh M CTEMEHb OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIUHEHUSX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUII
KPUCTAUTNYECKON pelmEéTKH KOHKPETHOTO BellecTBa (aToMHas, MOJEKYJspHas,
MOHHAs, METAJJIMYECKAas), XapaKTep Cpeibl B BOJAHBIX PAaCTBOPaX HEOPTraHUYECKHUX
COCIUHECHUM;



chOpMHPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MIPUHA/TIEAKHOCTh
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K ONpPEACIEHHOMY KIacCy/TpyIie
COEIMHEHU (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
W. MenpaeneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIHLHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB llepmoanueckoi CcUCTEMBI
XxuMudeckux sjementoB JI. M. MennesneeBa, HMCIONb3ys MOHATHA «S-, pP-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
1o nepuoAam u rpynnam llepuoanydeckoil cucteMbl XUMUYECKHUX 351eMeHTOB /. H.
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE T€HETHUYECKOM CBS3U MEXJY HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU IO
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarupyrolinx BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIEHEW OKHCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peakium, y9acTUIO KaTajanu3aTropa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABJISITh YPaBHEHUS PEAKUUN pPa3TUUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIIMi HOHHOTO OOMEHA, YUYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHUYECKUX BEILIECTB, PaClO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTraHHMYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPacCKpbIBaThb CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIu OT pa3InYHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT'O0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTsus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKAIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPENCTABICHUNA 00 OOMMX HAyYHBIX MPUHIIMINAX WU
HKOJIOTHYECKUX MPOoOIeMax XMMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIUMUCICHUS C HCIOJIb30BaHUEM
MIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B



IpU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOTO 3¢ (ekTa peaklnd Ha OCHOBE 3aKOHOB COXPAHEHHsSI MAacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh MIpaBuila MOJIb30BAHUS XUMUYECKOM
nocyAod M JabopaToOpHBIM O0OpYyJOBaHMEM, a TaKXkKe IpaBWwia oOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHUe IMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEIENCHUE CpEeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBLHOTO
WHIUKATOpPA, BIMSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEeaKIuH,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAJIbHbBIX 3a/1ad IO
TeMaMm «Metamey u «Hemeramibl») B COOTBETCTBUM € NPABUIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUI U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJa  JKOJOTHYECKHU
1eJIecO00pa3HOro TMOBENEHUST B OBITY U TPYAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelbl, 0CO3HABAThH
OMACHOCTh BO3/CHCTBUS HA KUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00yYarouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0pPOBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BEILIECTB U
XUMUYECKUX SIBJICHUI;

JUIS  CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeJuHeHU st
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
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NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Beniectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypcbl
IIpenmeT oprannyeckoii XuMui, eé
1 P P ’ 1 04.09
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1 11.09
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opranuveckux BemiecTB. Homenknartypa 1 18.09
(cucremaTuyeckas) U TpUBHAIIbHBIC '
Ha3BaHUs OPraHUYECKUX BEILECTB
AJIKaHBI: COCTaB M CTPOCHHUE,
4 5 1 25.09
TOMOJIOTUYECKHUM PsiJT
Meran u 3TaH — npocTenime
5 1 02.10
MPEACTaBUTENH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 09.10
DOTUJIEH U TTPONUIIEH — MPOCTEHIINe
7 1 16.10
MIPEACTABUTEH AIKEHOB
[TpakTuueckas paborta Ne 1. «Ilomyyenue
8 P P ooy 1 1 23.10
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [onyuenue 1 06.11

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHH psAll. ATIETHIICH — 13.11
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB
Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11 20.11
peakuuu
Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12 27.11
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB, 04.12
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam '
[IpupoiHBIE HICTOYHUKH YIIIEBOIOPOOB:

14 MPUPOIHBIN ra3 U MOMyTHBIE HE(TAHBIC 11.12
rasbl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC 18.12
rasbl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
KonrtpomnbHas pabota no pasaen

16 P P PACHY 25.12
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 15.01
METaHOJ U 3TaHoJ. BoopoaHas cBs3b '
MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U

18 22.01
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIIBL, (PU3NYECKHE 2901
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE '
Anbaerusabl: GopManbaerua U

20 hop A 05.02
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE 1500
KHCIIOTBI: MypaBbUHAs M YKCYCHasI '

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa 19.02




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX 26.02
KHCIIOT
MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX

24 o 05.03
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX 12.03
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE, 1903
Ouonoruyeckas poib JKUPOB '
VYrneBoabl: cocTaB, KiaccuPUKaIUS.

27 Baxneriive npencTaBuTeNu: riI0K03a, 26.03
¢bpyxTO3a, caxaposa

08 Kpaxmai u 11emioi103a Kak mpupoTHbIe 09.04
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxaiiue opraHHuecKue 16.04
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJTHH 23.04
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKHUE COCANHEHUS, UX 30.04
Oouosnorudeckoe 3Hadenue. [lentumbt

32 benku xak npupoaHsie 07.05
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS
OcHOBHBIE TIOHATUS XUMHH

33 o 14.05
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a 21.05




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

KonTposbHbie
Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

04.09

11.09

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHECHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa B
pa3BUTHHU HAyKH

Crpoenue BeriecTBa. XUMUYECKasi CBs3b, €€

BUABI; MCXaHHU3MBbI 06pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

18.09

25.09

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okuciaeHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

02.10

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

09.10




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHEHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3THYHBIX
KJIaCCOB

16.10

Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

23.10

CkopocTtb peakiu. OOpaTuMbIe peakny.
XUMHUYECKOE PABHOBECHE

06.11

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DJekTpouTHYecKas aucconuanus. [lonarue
0 BOJIOpo/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPTaHWYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 3nekTponuze
pacIuIaBoB U pacTBOPOB COJIEH

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

13.11

20.11

27.11

04.12

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cUcTeMe XUMU4ecKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKue CBONCTBa
METAJIJIOB

11.12




15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HalpsHKEHUH METaljIoB

18.12

16

17

18

XHUMHUYECKHE CBOICTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kajaui, Kajablui, MarHui,
AIIOMUHUI) U UX COEIUHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIUHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

25.12

15.01

22.01

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramis»"

29.01

20

21

22

Hewmeraiibl, uX moJI0KEHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckre CBOMCTBA HEMETAIIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOPO/JIa, cepbl, hocdopa u yrieposa)
XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX
COE€IUHEHUI

05.02

12.02

19.02

23

XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COEeTMHEHNN

26.02

24

25

XUMHUUYECKUE CBOWCTBA YIJIEPOJa, KPEMHUS U
AX COeINHEHUH

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIMHEHUN

05.03

12.03

26

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

19.03




TteMme «Hemeraniael». Beruncnenus mo
ypaBHEHUSIM XUMHUYECKHX PEaKIUi U
TEPMOXHUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 26.03
"Hemertamibi'"»

KonTponbsHas paboTa o remam «MeTamish
28 u «Hemeramnsi»/Bcepoccuiickas 1 1 09.04
poBepoyHas pabora

Heopr AHUYCCKUC U OPIraHNYCCKUC KUCIIOTHI.

29 1 16.04
Heopranunueckue u opraHnueckre OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuueckue coequHeHus. ['enernueckas 1 23.04
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,

31 HSHEPTreTUYECKON U MUIIEBON OE30MaCHOCTH, 1 30.04
Pa3BUTHUU MEIAUIIMHBI
[IpencraBienust 06 0OMMX HAYUHBIX

32 MPUHIINAIIAX POMBIIIEHHOTO MOTY4YEeHHUS 1 07.05
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1 14.05

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1 21.05

OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axunonepnoe o6mectso «M3narensctBo «lIpocBemenne
* Xumusi, 11 xmace/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Hacronbnas kuura yuutens. Xumus. 10 knace/ O.C. N'abpuensia, H.I1.

Bockob6oiinnkoBa, A.B. fmykoBa. — M.: JIpoda, 2008.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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