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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpeaHEro ooOIero o0pa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (D®OII  COQO), mnpencraBieHHbIXx B DepepanbHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMBbl IO XUMHUU, K ONPEICTICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS OOyYarOIIUXCS
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUeNTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. DT IIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥K€ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBbBIO U TIPUPOHOM cpefe. Peanuzyercs xumMuyeckoe o0pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpeIHEero oO0mero oOpa3oBaHHs CpElCTBAMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATIBLHOM KU3HH OOIIECTBA, a TAKKE C
y4€ToM OOIMX Teie ¢ TPUHIHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMBbI CpeAaHero oOmiero oOpasoBaHusi B Poccuiickoii
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJib B
COBPEMEHHOM IMBWJIM3AllMM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOW BKJaJg B (POPMHUPOBAHWE PaAlMOHAIBLHOTO
HAyYHOTO MBINUJICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTABICHUS 00
OKpYXKAIOIIEM MHUpPE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcss B XMMHUU HAa OCHOBE IIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0o MUPA, OCO3HAHMS B3AMMOCBS3U MEXIAY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMU 00JIaCTIMU TPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacCThI0 MHUPOBOU KYJBTYPbI, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYy/Aa U XKU3HHU KaXaoro wieHa oodmiectBa. CoBpeMeHHas XHUMUS
KaKk HayKka CO3WJaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HamlpaBjeHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYSCKOM, TIHUIIEBOM, SKOJIOTMYSCKOW O€30IacHOCTH H
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMM C 0OOmMUMH TEISIMH M TPUHIIUIIAMUA CPEIHETO OOIIero
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10-11 ximaccel, 6a30BbIi



YPOBEHb W3Y4YE€HUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIMMYIO UM Ui BBIpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHHUS B KU3Hb COIMyMa,
OPOJOJDKEHUsT 00pa3oBaHMs B  Pa3lIMYHBIX 00JacTsX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTrapnsomUMHA  TIpeAMeTa «XUMHUSD» SBISIIOTCS  0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIp>KaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPraHMYECKON XUMHH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYCHUH TIpeIMeTa OO0ECIeYrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUN XUMUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HeopraHuveckas XuMus» cHOpMHpOBaHAa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0/Ja K H3YYEHHI0 Y4YeOHOro marepuaia u O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKONW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXHMHUYECKHX U AJIIEKTPOHHBIX
IpeicTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 HM3yd4aeMblX B Kypce
BEIIECTBAX JAalOTCd B Pa3BUTUM — OT YIJIEBOJOPOJOB JO CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COeIWHEeHU. B kypce opranudeckol Xumuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAJBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN pEaKIIH.

[Tog HOBBIM yrioM 3peHUss B TpeaMmere «XuMHs» 0a30BOT0 YpOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOpEeTUYECKH MaTtepuanl U (HaKTOJOTUYECKHUE CBEICHMS O BEIIECTBAX U
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast 1 Heopranuueckas
XUMUSD» O00YyYarolmuMCs TPEIOCTaBIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOMIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKE MOHATh UCTOPHUUECKOE M3MEHEHHUE (PYHKIUI 3TOro 3aKoHa —
oT 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHUHU, CBOMCTBAX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MpPOTEKaHUs AomojHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKAHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN |
MPUKJIAAHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JPYTUMH HayKaMH, PacCKpbIBAlOT €€ poJib B TO3HABATEIBLHOU U
MPAKTUYECKOMN JIEATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIeCCY TBOPUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHUEH, KPUTHUYECKU
OCMBICTTUBATh HWH(MOPMAIMI0O W TPUMEHITh €€ JUIsl TOMOJIHCHHS 3HAHUH,
peIICHUS] HMHTEIUICKTYAIbHBIX M OKCIEPUMEHTAIBHBIX HCCIIETOBATEIHCKUX
3amad. B memom coxepikanue ydueOHOTO mpeaMera «XUMHsS) JAaHHOTO YPOBHS
W3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (OpPMHpPOBAHHE y  OOYYaIONIUXCS
MHUPOBO33PEHUYECKON OCHOBBI JIsl TOHUMaHUS (PUITOCOPCKUX HICH, TaKUX KaK:
MaTepuaibHOE €IWHCTBO HEOPTraHWYECKOTO0 W  OPraHW4YecKOro  MHpa,
00yCJIOBIIEHHOCThH CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHUEM, TTO3HABAEMOCTh



OPUPOAHBIX SIBICHUN IMYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEUUN MEXKITY
HOBBIMM (paKTaMH U TEOPETUUECKUMH NPENOChUIKAMH, OCO3HAHHUE POJIA XUMUU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepexeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPaMMOM MO XMUMHUHU TMOAXOAbl K OINPEICICHUIO
collepKaHUsI W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOseM, MOHWCKa, aHalu3a U
00paboTkK  WHQOpMAIUK, HEOOXOAMMBIX JUISI  MPUOOPETEHHUS  ONbITa
PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU Kak Ha yYpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iiero oOpa3oBaHus, IIpH
OTpENEICHUN COIECPKATEIBHOU XapaKTEPUCTUKU IeJell W3y4YeHUs MpeaMmeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH 4YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKON TOYKH 3PEHHS TaKOH
MOJAXO0J K ONpPENENCHUI0 LeJiel W3y4eHHs] TMpeaMeTa SBJSETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyUYCHUs TIpPeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIeH
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UICTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUSA BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOJr0/IeHeM TMpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuM, conep:kaTelbHas XapaKTepUCTUKA ILieled W 3amad
U3Y4YEeHHS MpeAMeTa B MPOrpaMMe MO0 XMMHUHM YyTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBINICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJATOTOBKY BBIMYCKHUKA OO0IIe00pa30BaTeIbHOM
OpraHW3alliM, BIIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUIN
Y IPUMEHEHUS UX B pEaJbHOM JKU3HU IS PEIICHUS MPAKTHIECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YHYEHHHM TpeaMeTa «XUMUS» JTOMUHHUPYIOIICe
3HAYCHHE MPUOOPETAIOT TAKKE IEJIN U 33]Ia4M, KaK:

aganTamys OOyYaromIMXCsl K YCIOBUSIM JHUHAMHYHO Pa3BHBAIOLIETOCS
Mupa, (opMUpOBaHHE WHTEJUIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K



caMOOOpa30BaHUIO,  COTPYAHHUYECTBY,  CaAMOCTOSTCIBHOMY  IPUHSTHIO
I'PAaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYallMsX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMupoBaHUe y OOYYArOIIMXCS KIFOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE JIJIS PA3JIMYHBIX BHUIOB
NCATEIBHOCTH: PEIICHWS MpoOJieM, TIOWCKa, aHaim3a ©  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUISI TMPUOOPETCHUS OIBbITa JEATCILHOCTH,
KOTOpasi 3aHHUMaeT Ba)KHOE MECTO B ITO3HAHMHM XHMHH, a TaKKe IS OICHKH C
MO3UIIMK  JKOJIOTHYECKOW O€30IMacHOCTH XapakTepa BIHUSHHUS BCEIIECTB M
XUMHUYCCKUX MPOIECCOB HAa OPTaHM3M YeJIOBEKa U IPUPOIHYIO CPEAY;

Pa3BUTHEC IMO3HABATEIBHBIX MHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO NPHOOPETaTh
HOBBIC 3HAHUS 10 XMMHHU B COOTBETCTBHUU C >KM3HCHHBIMH TOTPEOHOCTSIMH,
UCII0JIB30BaTh COBPEMCHHBIC WH(MOPMAIIMOHHBIC TCXHOJIOTHUH I IOMCKa M
aHaM3a Yy4eOHOM W HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUS, HaOII0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBbIE OCOOCHHO HEOOXOMUMBI, B YACTHOCTH, IpH IUTAHUPOBAHWH U
NIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBHOTO MPUPOAOIIOIE30BAHNS, TOTIOTHEHHS YHEPTECTHUECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OCpeXHOTO OTHOIICHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKkKe
NpUOOPETEHUS OIBITa HWCIIOJI30BAHUS TIOJYYCHHBIX 3HAHHWHA TSI TPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B ydeOHOM muiaHe cpemHero oOmiero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOr0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4McIO 4YacoB, OTBEACHHBIX JUIsI M3Y4YCHHUS XHMHHU, Ha 0a30BOM
YpOBHE CpeAaHero o0Iero oopa3zoBanus, coctapisgeT 68 yacos: B 10 kimacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHu4YecKO XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAUCHHUE
B ITOJIYYE€HHH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPUS CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPTAHUYECKUX COEAUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBA3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJuHEHUHN (CUCTEeMaTHYecKasi) U TPUBHAIIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPAILICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJI OPTraHWYECKUX BEIIECTB, HAONIOJACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTraH u 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (U3MYECKHUE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHss U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAMl. DTUIIEH U MPOIUIICH
— TPOCTEHIIINE MPEICTABUTENN AIKEHOB: (PU3UUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TaJOTEHUPOBAaHMS, TUIpaTallUd, OKUCICHHUS H
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUIITHE
XUMHUYECKUE CBOMCTBA (peakmus MOJIMMEPU3AITUN). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TPOCTEHIIMI MPEACTaBUTENb aJIKHUHOB: COCTaB, CTPOCHHUE,
duznueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUJIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensbl. benzoin: coctas, ctpoenue, GuU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guauueckue u Xumuyeckue ceolcmea (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoJy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIECBOAOPOAAMH, MPUHAJICKAINMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoHbIE UCTOYHUKHM YIJIEBOAOPOAOB. [IpUpOIHBIN Ta3 W NOMyTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYEeCKUil), mupoiu3. [IpoayKTsl
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI# yroib 1 MpoayKThl €ro nepepadoTKy.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOHBIX, MPOBEACHHE IPAKTUYECKON pabOThI: MOJIyYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUUA MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsiopoacoaep:kamnue oprannyeckue coeInHeHNs!

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeicTBUE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbIE€ CHOUPTHL. OTWICHIVIMKOAb MW TJIMUEPUH: CTPOEHUE,
¢uznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IICIIOYHBIMU
MeTajlJlaMH, KaueCTBEeHHAsl Peakilisg Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[puMeHneHre rimuuepuHa u 3TUIEHJINKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nuecKkrue U XMMHUYECKUE CBOMCTBA (PEaKllMd OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIUH ), TOJyYeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH.. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue U
npuMeHeHne. CTeapruHOBask U OJIEMHOBASI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxable >QUpbl Kak TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxkubiX dpupoB. Kupwel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJsb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [Joko3a — TPOCTEHUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom meau(ll), okucinenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHUE B MPUPOJIE, TPUMEHECHHE,
ouonoruyeckas posib. @otocunres. OpykTo3a Kak H30Mep IITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHue Kpaxmana u
HEeJUT003bl.  PU3MYECKHEe W XMMHYECKHME CBOMCTBA Kpaxmalia (THUIpOJIN3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUIL:
MPOBE/ICHNE, HAOIIOICHNE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuznoM memu(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJIEHCTBHUE TIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa PEAKIHUH IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOMHBIX BEHICCTB WM MPOJYKTOB
peakIun).

A3zoTcojiepKalye OpraHuIecKie COeTMHCHU.

AMUHOKHUCIIOTBI  Kak  aM(OTepHbIE  OpPraHMYECKHE  COCIUHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OelKOB. XWMHUECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKlny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W OMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JE€HATypalus OCEIKOB
NpU HAarpeBaHWH, [IBETHBIE PEaKIINH OCIIKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — TIOJIMMEPHU3AIIHsl U MOJTUKOHICHCAITHS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzamuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJIICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3, KiacCUdUKAIUs, MePUOIUIHOCTD,
HAOJII0/ICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJCIIUPOBAHUE.

dusuka: wmatepus, OJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO THUTAHMS,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TIpenapaThl, MaTepUaIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHN »eMeHT. AToM. Sapo aroma, H30TOMBIL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOHPUTYPAIIUS aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX HMMHU IMPOCTBIX U CIIOKHBIX
BEIIECTB M0 TpyHIaM M MNEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHnne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, MOHHAsI, MeTa/uInyecKasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTALUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nucconuanus. CuibHbIE W Cia0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAsI, IEJIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUIL:
nemoHcTpanus Tabmui «lleproguyeckas cucremMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUIECKUX PEIIETOK, HAOII0IcHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3yIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUUECKOU paboThl «BiusHue pa3iIndHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxkenne HemeramioB B Ilepumoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TaJOr€HOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamios B [lepuoanyeckoit cucreme XUMUYECKUX
anemenToB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX



000104eK aTOMOB MeTauioB. O01Me Ppuznueckrue cBoicTBa MeTaioB. CruiaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HATIPSIKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BOKHEUIIMX META/UIOB (HATpHM, Kalui, KaJabIlUi,
MarHui, allOMUHUN, IIUHK, XPOM, KeJI€30, MeJIb) U UX COCIMHEHUH.

OO61ue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAICHUM:
W3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ/1au, HAOJIOJCHUE W ONMUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  AJIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeriecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIUUYECTBY
BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, SHEPTETHUYECKON U TTUIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB U MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI00pEeHus.

XuMHSL ¥ 3J0POBbBE YEJIOBEKA: IPABWJIA UCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO HCIIOJIL30BaHUS IIPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBIISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TTOHATHS: HAYYHBIN (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBIICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPr€TUYECKUN YpPOBEHb,
BEIIIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHHE BEIECTBA, (HU3HUUYCCKHE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, O3KOocucTeMma, Ouocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJUTIypTIusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTCpHraiosB, CEIBbCKOXO03SMCTBECHHOC
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIHUOHHBIX MaTepHuaioB, QJICKTPOHHAsA IIPOMBINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA IIPOI'PAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOy4YaronMMuUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM U MpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYyYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
FOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIIPEAEIIEHHUIO;

HaJIM4KUe MOTUBAILIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU U UJ€aIaMHl POCCUHUCKOTO TPaskIaHCKOTO OOIIECTBA, TPUHITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JIEATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTat



JUIMTENIbHBIX ~HAOJIOACHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX TOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W TMO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze  UHGOpPMAMM O  MEPEJOBBIX  JIOCTHKEHUSX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl IIEHHOCTEW 3J0poBoro M 0Oe3omacHoro oOpa3a >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWJI HWHIWBUAYAIBHOTO W KOJUIEKTHBHOIO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIHCKON
JESTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inMyHOro pojia, B
TOM YHMCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaeKTOPHUH
obpaszoBaHus, Oyaymer npodeccun U peaausaruu COOCTBEHHBIX KU3HCHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KAK UCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUW XUMUU IS
pelIeHUs BONPOCOB PAlMOHAIIBHOTO MPUPOAOTOIb30BaAHMUS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEd OKPYKAIOLIEH
MIPUPOHON Cpesie, YMEHHUSI TPOTHO3UPOBATh HEOIArONPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTU SKOJOTMYECKONM HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOU



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH WICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH 11€JIOCTHOTO
IPECTaBICHUS 00 OKPYIKAIOIIEM MUPE KaK O €MHCTBE MPUPOJIBI U YSIIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHHS
IPUPOTHOTO PABHOBECHS,;

yOexIEHHOCTH B 0CO00OW 3HAYMMOCTH XUMHUHU JJISi COBPEMEHHOMU
UBWIM3AIMHA: B €€ TYMaHHUCTHYECKOH HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3aHMM HOBOW 0a3bl MaTepUATBLHOW KYJIbTYPHl, PEIICHHH TJIOOATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUSCTBA — CHIPHhEBOM, SHEPTETUICCKOM,
NUIIEBOM U DKOJIOTMYECKOM  O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBICHEHMS SIBICHHI
OKPYXKAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUU, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUSI Ha OCHOBE HAy4HbIX (DaKTOB M HMMEIOITUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENHCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAaHWM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO mMpeaMera «XUMUsH
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaYUMBble IS (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOy4YaAIOUIUXCS
MEXAUCHUILTMHAPHBIE (MeXTpeIMETHBIE) oOllleHayYHbIe MIOHATHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOW KapTHUHBI MHUpAa U CHEHUPUKY METOJIOB
MO3HAHUsS, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIeIO0BaHHE, HAOII0JICHUE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC y4ueOHbIC NeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PpEryJSTUBHBIE), oOecreunBaromuye (HOpMUpPOBaHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMHU O0YyJaroIIuXCs;

CITOCOOHOCTH oOydJarommxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B O3HABATEILHON M COLIMAIBHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCAJTbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMH, KOMMYHUKATHBHBIMA U  PETYJISTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  yHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTW)KEHUSA, COOTHOCUTH PE3YyJIbTaThl JECATEIBHOCTH C TOCTaBJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aHMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MTOHSATUS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KiIacCH(UKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE paCCYXKISeHUs (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CHMBOJIMUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIbHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHYECKOM pEaKIHH — TMPHU PEHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ1a4, MPUMEHITh HA3BAaHHBIE MOJICIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAy4YHOTO IMO3HAHMS BEIIECTB U XUMHUYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJadyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
IIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPAaBUJILHOCTH BBICKa3bIBAEMbIX CYXKJICHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBLHOIO IIJIAHUPOBAHUS M IPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpOIecca, CaMOCTOSITEIbHO  TMPOTHO3UPOBATH €Tr0  pe3yJibTar,
dbopmynupoBath 0000IIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHS] MPAKTHUYECKUX 3a/1ad, MPUMEHEHUIO Pa3TUUYHBIX
METO/I0B TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCSA B PA3JIMYHBIX HWCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJISipHAsT JINTepaTypa XHUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MOCOOWS,
pecypchbl HTepHeTa), aHAIM3UpOBaTh HHPOPMAIIUIO PA3JIUYHBIX BUJOB U (OopM



NpEICTaBIICHUs,  KPUTHUYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb  H
HEMPOTUBOPEUYUBOCTD;

(GbopMyIHpPOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

nproOpeTaTh OMBIT MCHOJb30BaHUS UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBI S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMmyibl,  aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHUe YHHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSMMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ JHayiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XUMHUYECKOTO JKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEILIECTB, PEAIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIIMI B X0J1e 00CYX ACHHUS U 0OMEHAa MHEHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSTeILHOCTD, OMpeesisi e€ IeNMu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpeJjlaraéMblii ajiropuT™M JEHUCTBUM TPHU
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMOaHaJIM3a U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHUU MBIIIIEHUS MW KyJIbTypbl JIMYHOCTH, €€
(YHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIe TMOHATUS (XUMHUYECKHUM DJIEMEHT, aToOM, »JJICKTPOHHAas
o0oioyka aroma, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEITHLHOCTD,



XUMHYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJISIpHAs  Macca, MOJIPHBIA OO0BEM,  YIICPOAHBIH  CKEJIET,
(GyHKIIMOHAIBHAS TPYIa, paavdKal, HU30MEpHUs, H30MEpPbI, TOMOJOTUYCCKHI
psii, TOMOJIOTH, YTJIEBOJAOPOJBI, KHCIOPOJ U a30TCOJEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COCIUHEHU);
TCOPHUU U 3aKOHBI (TCOPHsI CTPOCHHsI OpraHnyecKux Bemiects A. M. bytneposa,
3aKOH COXPAHEHUS MAacCChl BEUIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUSCKHE 3HAHUA, JICKAIMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIINX OPraHUYECKUX BEIISCTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEPHBIC MPU3HAKU TTOHITHA,
yCTaHaBIUBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHSTHS
IIPY ONMCAHUU COCTaBa, CTPOEHUS U IPEBPAILICHUNM OPTraHUYECKUX COCTMHECHHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
M3TOTABJIMBATH MOJICIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB /I WIUTIOCTPAIIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpPeACIEHHOMY
KJIacCy/Tpynne coeauHeHUul (yriaeBOAOPOJIbI, KUCIOPOJI W a30TCOJAEpIKAIIUE
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cuctematuyeckort HomeHkiarype (IUPAC), a Takxe mpuBOJUTh TPUBHUAIILHbBIE
Ha3BaHUSl OTNIEIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TTUIEPUH, (eHolI, popManbaeru, aleTaiblaerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH TOJOKEHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byrtiepoBa myis 0oOBACHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS] MAaCChI
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUecKkue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 9TaH, dTWIEH, MPOIMUICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TIIMIepyH, GEHO, aleTalbIAEeTH ], MypaBbUHAsI U YKCYCHasi KUCJIOTHI, TJIFOKO3a,
KpaxMmaji, [eJUTI0JIo3a, aMUHOYKCYyCHasi  KUCIOTa),  WUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
YTIIEBOJOPOAHOTO CHIPhsi (HE(PTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI HX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOTHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB
U XUMUYECKUX  sBJIECHUM  (HAOJIIOJCHHE, U3MEPECHHE, DKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CUCTEMHbIC XHMHUYECKHE 3HAHUA IS
INPUHATHSL PEIIEHUH B KOHKPETHBIX >KU3HCHHBIX CHUTYAIMSAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOW TOCYJION M J1TabopaTOpHBIM OOOpYAOBaHHMEM, a TakKe MpaBuja
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHUE OTUJICHA M H3YyYEeHHE €ro CBOWCTB, KAa4YCCTBEHHBIC pPEaKIIMH
OPraHUYECKUX BEILECTB, JCHATypalus OCEIKOB MpPHU HArpeBaHUH, IIBETHHIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpanieHn ¢ BEleCTBaMH M J1a0OpaTOpHBIM O0OpPYJOBaHUEM, MPEACTABIATDH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpPOBaTh BBIBOJBI HAa OCHOBE JTUX
pPE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOPMAIMIO, TOJY4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBA MaCCOBOM
uHdopmaiuu, IHTepHeT U ApyTrux);

c(hOpMHUPOBAHHOCT, YMEHUU  COOMIOJaTh  MpaBUjia  SKOJOTUYECKU
11€JIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYJOBOM JIEATENLHOCTH B IEJAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPraHU3MbI OIMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasaresns [1/IK, mosicHaTh Ha mpumepax crocoOsl
YMEHBIIICHUS U TPENOTBPAIICHHUS MX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa,;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailna nmma  3amumcu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenmetHBle pe3yabTaThl OCBOeHUS Kypca «OOImas m HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOpPMHUPOBAHHOCTh TNPEACTABICHUM: O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMMMOW [JISl PEIICHHS] MPAKTUICCKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XUMHYECKHHA 3JIEMEHT, aToM, W30ToII, S-, p-, d-
AJIEKTPOHHBIE OPOUTAM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTh, JJICKTPOOTPHUIIATECIIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKasi, BOJIOPOAHAS), KPUCTAIIINYECKAs



pelmETKa, TUIBl XUMUYECKUX PEAKIINHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOIUTUYECKAS] IUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHS MACChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPAIICHUS
SHEPTUU MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEkKAlIM€ B OCHOBE ITOHUMAaHHUS
OPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCMOJIb30BAaHUU
BaXHEUIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU NEATEIbHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU ONMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
coctaBieHuss GOpMysd BEHIECTB W ypaBHEHUN XMMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHUYECKUX BEIIECTB (yrapHbIi ra3, yriaeKUCIbli ra3, aMMHaKx,
raméHas U3BeCTh, HETAIIEHAs! U3BECTh, IUTHEBAs COJA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBsI3U (KOBAJCHTHAs, MOHHAs, METAJUIMYEcKas, BOJOPOJHAsA) B
COCAMHEHUAX, THUMN KPUCTALIMYECKOW PpEIIETKM KOHKPETHOIO BEUIECTBA
(aToMHast, MOJIEKYJIsIpHAs, HOHHASI, METAITHYECKast), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIINBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO UX COCTaBY K OMNPENCIEHHOMY Kiaccy/Tpyrine
coeMHEHU (IPOCThIE BEIIECTBA — METaNIbl M HEMETaulbl, OKCH/IBI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa u  JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuonoB Ileproanyueckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIb3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPreTHUYECKHUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTM HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUN N0 Mepuoaam U rpynnaM llepuoanueckon CUCTEMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHNE IEHETUUECKOM CBS3U MEXAY HEOPTaHUYECKUMU
BEIIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITIH TI0
Pa3JIMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolIuX BELIECTB, TEILNIOBOMY
s dexTy peakiuu, U3SMEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00paTUMOCTH
peaKuy, yHaCTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi1 COCTABIIATH YPABHCHUS PEAKLUH PasiHIHbIX
TUTIOB, TIOJHBIC M COKpANIEHHBIC YpaBHEHHS pEaKIMi HOHHOTO OOMEHa,
YUUTHIBAS YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  NyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

chOpPMHUPOBAHHOCTh ~yMEHHUM  OOBSICHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudHbIX (PaKTOPOB; XapaKTep CMeELIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3JICUCTBUS (IPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIeJKAIME B OCHOBE MIPOMBIIIIEHHOTO MOJYyY€HUsI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NMPUHIUIIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBas J0JIs BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOIICHUH Ia30B
Ipu  XUMHUYECKMX pEaKIMAX, MacChl BeEIIecTBa WIH 00BEMA Tra3oB IO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MacChl BELIECTB, IIPEBPAICHUS M1 COXPAHEHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOMaTh  TpaBUa  IOJIH30BAHHS
XUMHUYECKON TIOCY/IoM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yYMEHUM IIJITAHUPOBATh M BBIMOJHATh XUMHUUYCCKUU
AKCIIEPUMEHT (Pa3yioKeHUE MEPOKCH/Ia BOJAOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIPENICJIEHUE CPElIbl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCATLHOTO
WHIMKATOpa, BIMSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHa, KaueCTBEHHBIE peaKIuu Ha CcynbQar-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKH OC30MaCHOCTH TIpH OOpaIleHuu C
BCIIECTBAMU M J1a0OpaTOPHBIM OO0OpYJAOBaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIeprUMEHTa B (hopMe 3alucH YpPaBHEHHIH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMCHHH KPUTHUCCKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(popManuio, IMOJIyYaeMyl M3 pa3HbIX HCTOYHHUKOB (CpPEICTBa MAacCOBOM
KOMMYHUKaIWU, MHTEpHET U JpyTHX);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTUYECKHU
IEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JAESITEIHHOCTH B IEIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
OTNACHOCTh BO3JICHCTBUSA Ha >KUBbIE OPraHU3MbI OIPEICIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazatens [IJIK, moscHATP Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJAX MO3HAHUS BEIICCTB U
XUMHUUYECKUX SIBICHUM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMHAYECKUX dbopmy.
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Uroro no pazaeny 13

Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeuHeHust
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AJLIEruaml.

3.9 KapGonoBsie 7
KHUCJIOTHI.

CrnoxHuble 3¢upbl

3.3 YrineBosl 3 1
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaep:kaime opraHudeckue coelMHeHus1
AMUHBL.
4.1 AMUHOKHUCIIOTBHI. 3
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Pa3nen 5. BeicokoMoJieKy AsIpHbIE COeIMHECHUS

IInacTmaccel.
5.1 2
Kayuyku. Bonokna
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11 KIIACC

HauMeHoBauue KoanuecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
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[Tepuoanueckuit
3aKOH U
ITepuoauueckas
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MenneneeBa
CrtpoeHue BeniecTna.
1.2 MHoroob6pasue 4
BELIECCTB
XuMU4YecKue
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peakuuun
Hroro no pazneny 13
Pa3nes 2. Heoprannyeckasi XuMust
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2.2 Hemerannst 1
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2.3 2
HEOPTraHUYECKHUX U
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BELIECTB
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer opranmyeckoii
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAUCHUE

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN
A. M. byrneposa, eé
OCHOBHBI€ ITOJIOKEHUS

IIpencrasienue o
KJIacCU(pUKALUU
OpraHMYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBUAIIbHBIE HA3BAHUS
OpPraHWYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH —
IIPOCTENIINE MTPEACTABUTENH




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOWCTBA

OTUJIEH U IPONUJIEH —
pocTeiine mpeIcTaBuTeNn
AJIKEHOB

[TpakTrueckas padota Ne 1.
«[Tony4yenuie sTuICHA U
U3YYEHHUE €r0 CBOWCTBY

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[TomyueHue CHHTETUYECKOTO
KaydyKa U pe3UHbI

10

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSI.
AneTuieH — npocTermmn
MPEJICTaBUTENb aJIKUHOB

11

Brraucnenus 1o YpaBHCHHIO
XUMHYECKOMN peaknuuun

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJICKAIINAX K
Pa3IMYHBIM KJ1accam




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOIOPOAOB: IPUPOIAHBIN
ra3 v MoINyTHbIe HEPTSHbIE
rasbl, HeTh ¥ POJYKTHI €€
nepepaboTKu

16

KoHTtposbHas padoTta mo
pazzeny «YTIeBOI0pOAb»

17

IIpenenpHbIE OAHOATOMHBIE
CIIUPTBI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHHE

20

Anpaeruapl: hopMaIbaeTHa
U alleTaIbaernua. AeToH

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAsA U YKCyCHast

22

[TpakTryeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

24

Mpr1a Kak cOJIM BBICIHIUX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIee ICUCTBUE

25

CrnosxHble 3(UphI KaKk
MIPOU3BOHBIE KAPOOHOBBIX
KUCJHOT. ['MaposIn3 CI0KHBIX

3¢upoB

26

JKupsr: tTunponus,
pUMEHEHHE,
Ouosoruyeckas poiib KUpPOB

27

VYrieBoapl: COCTaB,
KJaccuukanms.
Baxneiimme npeactaBuTeNu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnrosnosa kak
MPUPOJHBIE ITOJIUMEPDI

29

KonTponbnas pabota mo
pazneny
«Kucnopoaconepxaine




OpTraHU4YCCKUC COCIUHCHU )

30 AMWHBI: METHJIAMHH U

AHUJINH

AMMHOKHUCIOTEI KaK
aMmdoTepHbIC OPraHUYECKHE
31 COEIMHEHMS, X
OMOJIOrMYECKOEC 3HAUCHUE.
Ilenrtuabl

benku kak mpupoHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

OCHOBHBIE ITOHATUSA XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX
COeTUHEHUN

OcHOBHBIC METOJAbI CHUHTC3a
BBICOKOMOIJICKYJIAPHBIX

34
coenuHenuil. [Imactmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

Nu

~

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKUI J1eMEHT. ATOM.
DnexkTpoHHas KOH(Urypanus
aTOMOB

Ilepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX dieMeHToR /I, .
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB U
UX COEJMHEHHUH 10 Ipynnam u
nepuoaaM. 3HaUCHUE
MIEPUOJNYECKOr0 3aKOHA U
CHUCTEMBI XUMHUUYECKUX JIEMEHTOB
J.M. Menneneesa B pa3BUTUU

HayK{

Crpoenue BeniecTBa. XuMHUUYECKast
CBA3b, €€ BUIbl; MEXaHU3MBI
00pa30BaHMs KOBAJIEHTHOW CBS3H.




Bonopoanas cBsi3b

BanenTHOCTSE.
DNEeKTPOOTPULIATETLHOCTD.
CreneHn okucieHus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUIHBIC
pactBopsl. MaccoBas 10
BEIIIECTBA B paCTBOPE

Knaccudukanus 1 HoMeHkIaTypa
HEOPraHWYECKUX COCIUHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHUs U MPEBPALLECHUS
SHEPTUH NPU XUMUYECKUX
peakuusx

Ckopoctb peakiun. O6paTuMbie
peakuuu. XUMHUYECKOE
paBHOBecHe

10

[TpakTuyeckas paGora Ne 1.




«BrusiHUE pa3mUYHBIX (AKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakumn»

11

DNeKTpoNUTHYECKast
mucconmanud. Iloaarue o
BOJIOpOIHOM Toka3artese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKHUCIIUTEIIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.
[TonsiTrie 00 3MEKTpOIIH3E
pacIuiaBoB U pacTBOPOB COJICH

13

Kontposnbnas paboTta mo pazaery
«TeopeTnyeckre OCHOBBI XUMHUUY

14

MeTtannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToB /I, 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O0mue
(u3nuecKkre CBOMCTBa METAIIOB

15

CrnnaBel METAIIOB.
DNEeKTPOXUMHUECKUI psijt
HanpsHKeHUH MeTaljioB

16

XHWMHYECKHUE CBOMCTBA
BAXHEHIINX METAJUIOB (HaTpui,




Kalui, KaJlbIluii, MarHHi,
AITIOMUHUNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XUMU4YeCKHe CBOMCTBA IIUHKA,
J)KeJle3a U UX COeIUHEHUN

19

[TpakTrueckas padota Ne 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtauis"

20

Hemeramiel, ux monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenaeneeBa 1 0COOEHHOCTHU
CTPOEHUS ATOMOB

21

du3nyecKue CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
HEMETaIlJIOB (Ha mpuMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoa)

22

XHUMHYECKHE CBOMCTBA T'aJIOTEHOB,
Cephl U UX COCTMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

24

XHUMUYECKUE CBOWCTBA YIIIEpOa,
KpEMHUA U UX COGJII/IHGHI/Iﬁ

25

[IpuMeHeHne BaxKHENIINX




HEMETAJJIOB U UX COEIMHEHUI

26

O0001IeHre U cUcTeEMaTU3aIUs
3HaHUU 110 Teme «HemMeTamasy.
Brrunciienus 1o ypaBHEHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKHUE PACUETHI

27

[TpakTuyeckas paGora Ne 3.
«PGHIGHI/IG BKCHepI/IMCHTaJH)HBIX
3agad o teMe "Hemeramisr"»

28

KontposbHas paboTa mo temam
«Metamue»y U «HemeTtamin)

29

HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HCOpFaHI/IIIGCKI/IC n
OpraHn4€CKUC OCHOBAHHUA

30

AmdoTepHbIe HEOpraHu4ecKue 1
OpPraHUYECKUE COCTUHEHMUS.
I'eneTnueckas cBs3b
HEOpPraHMYECKUX U OPraHU4eCKHX
BELIECTB

31

Poinb xumum B oOecrieueHU
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEINUIIAHEI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJICHHOTO TTOJTydeHUS




BaXKHEUIIINX BEIIECTB

YemoBek B MHUPE BEIIECTB U

33 1
MaTepHasoB

34 | Xumus u 310pOBbE YEITOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

O. C. TI'abpuensn, U. I'. OctpoymoB HacronbHast kuura yuurtens «Xumus», 10
kiacc. M. — Jlpoda, 2020.

M. 1O. I'opkoBenko. «Iloypounsie papadotrku» mo xumun (10 kimacc) k
yueOHukam O. C. 'abpuensana. M. — «Bakoy», 2021.

Metonunueckoe nmocodue. bazossiii yposens. 11 knacc (aBropst O.C.
["a6puensn, C.A. Craakos). 160 c.

Kuwura mist yautens. bazoserit ypoBens. 11 knacc (aBtopsr O.C. I'abpuensis,
N.T". Octpoymos, C.A. Cnagkos). 272 c.

KoHTposnbHbIe 1 poBepouHbie paboThl. ba3oBkiil ypoBeHb. 11 kimacc (aBTOpbI
O.C. I'abGpuensu u ap.). 224 c.

OO0mmast xuMus B TecTax, 3agavax, ynpaxuenusax. 11 kmacc (aBropsr O.C.
[Mabpuensn, U.I'. Octpoymos, A.I'. BBenenckas). 304 c.

Xumuueckuit axcriepumenT B 1mkosie. 11 kmace (aBropst O.C. [MabpuensH,

N.T". OctpoymoB). 208 c.

INPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
http://www.alhimik.ru/

http://www.hij.ru/



http://chemistry-chemists.com/index.html
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru/






