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HOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHON MPOrPaMMbI  CPEIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpa3oBareNbHbIE TPOTPaMMbl, 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 MpOrpaMMBbI M0 XUMHUU, K ONPEICTICHUIO
oOmel crpaterun OOy4YeHMs, BOCHUTAHUS W Pa3BUTUS  00yYarOUIUXCS
cpeacTBamMu ydeOHOTro mpeamera «Xumus» aist 10—11 kimaccoB Ha 6a3oBom
YPOBHE COCTaBWJIM  KoOHUenTyaidbHble monoxkenuss @OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBHIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XMMHYECKOro 0Opa3oBaHHs. ODTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TMPUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥K€ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U TIPUPOIHOM cpefe. Peanuzyercs xuMuyeckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUSA», COJIEpPNKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
yuéToM OOIUX TeNe ¢ TMPUHIUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obmiero oOpasoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOM BKJIaad B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBINUICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTAaBICHUS 00
OKpYXKAIOIIEM MHUpPE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcss B XMMHUU HAa OCHOBE IIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSA3U MEXKIY CTPOEHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacCThI0 MHUPOBOU KYJIBTYPhI, HEOOXOIUMBIM YCIOBHEM
YCHENIHOTO TPyAa U XKU3HHM Kaxa0ro uwieHa oOmiectBa. CoBpeMeHHAs XUMUS
KaKk HayKa CO3WJaTelibHasi, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBieHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYSCKOM, TIHUIIEBOM, SKOJIOTMYSCKOW O€30IacHOCTH H
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMU C OOmMMMH LENSMUA W MPUHIUIIAMHA CPEIHETO OOIIeTOo
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 ximaccel, 6a30BbIi



YPOBEHb M3Y4YEHUS!) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYIO MM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMA,
IPOJOJDKEHUs 00pa3oBaHMs B  Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocCTaBisIOMUMH TIpeAMETa «XUMHUSD» SBISIOTCS 0a30Bble KYypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOMl HAayKH:
CUCTEMa 3HaHUI MO0 HEOPraHMYECKON XUMUH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYCHUH TIpeiIMeTa OO0ECIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPHUIN XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranuudeckas xumus» u «OO0mas u
HeopraHuveckas XuMus» cHOpMHpOBaHAa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0/Ja K H3Y4YEHHI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKONW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHX U AJIIEKTPOHHBIX
IpeICTaBlIeHud O cTpoeHuu BemecTB. CBeneHHs 00 HM3y4aeMbIX B Kypce
BEIIECTBAX JAalOTCd B Pa3BUTUM — OT YIVIEBOJOPOJOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl TEpBOHAYAJIbHBIE TMPEJCTABICHUS O XHMHYECKOM CBA3W,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN pEaKIIHH.

[Tog HOBBIM yrioM 3peHUss B TpeaMmere «XuMHs» 0a30BOTO YpPOBHS
paccMaTpUBAETCs W3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuanl U (HAaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMU4ecKoi peakiuu. Tak, B yacTHOCTH, B Kypce «O01ast 1 Heopranmieckas
XUMUSD» O00Yy4arolmuMCs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C  OOIIETEOPETUYECKUX M METOJIO0JIOTHYECKUX
MO3UIMH, TIIyOKe MOHATh UCTOPHUUECKOE U3MEHEeHHEe (DYHKIIMI 3TOro 3aKOHA —
oT 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHUHU, CBOMCTBAX W MPUMEHEHUH, a TAKXKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B kKypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKaHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN |
MPUKJIAJAHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JPYTUMH HAyKaMH, PACKpbIBAlOT €€ poJib B IO3HABATEIbHOU U
IPAKTUYECKOMN JEATETHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TpOIecCCYy TBOpUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICTUBATh HWH(MOPMAITMI0O U TMPUMEHATh €€ IS TONOJHEHUS 3HAHHM,
peIICHUS] HMHTEIUICKTYAIbHBIX M OKCIEPUMEHTAIBHBIX HCCIIETOBATEIHCKUX
3amadu. B memom coxepkanue ydueOHOTO mpeaMera «XUMHsS» JAaHHOTO YPOBHS
W3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (GOpPMHpPOBaHHE y  OOyYarOUIUXCS
MHUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAaHUST (PUITOCOPCKUX HACH, TAKUX KakK:
MaTepualbHOE €IWHCTBO HEOPTraHWYECKOTO0 W  OPraHW4YecKOro  MHpa,
00yCJIOBIIEHHOCThH CBOMCTB BEIIIECTB X COCTABOM U CTPOCHHUEM, TTO3HABAEMOCTh



OPUPOJHBIX SBJICHUM IMyTEM HKCIIEPUMEHTA U PEUICHUSI TPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPEINOCHIIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepekeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B miane pemeHuss 3amady  BOCHUTAHUS, PA3BUTHUS M COLUATU3ALMNU
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEIeNICHUIO
collepKaHUsI W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOsieM, TMOHCKa, aHalu3a U
00paboTkK  MHQOpPMAIIMK, HEOOXOAMMBIX JUISI MPUOOPETEHUS  OIbITA
PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOmiero ooOpa3oBaHus, IpHU
OTIPENICTICHUHN COJIEPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3y4eHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTHUUYECKOW JEATETLHOCTH YeJOBEKa U KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3pPEHUS TaKOU
MOJIXO0J K ONpPENENCHUI0 LeJied U3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyUYCHUs TIpPeIMeTa
«Xumusi» 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 XUMHUH, OCBOCHHUE sSI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIIHOCTH JIOCTYNHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE W pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaxX
MO3HAHUSA BEIIECTB M XHMHUYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMUYECKUX SIBIICHUN, UMEIOIUX MECTO B MPHUPOJE, B MPAKTUYECKON U
IIOBCEIHEBHOM KM3HU;

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

Hapsiny ¢ »TuMm, conxepxkaTenbHas XapaKTepUCTUKa IIeJied W 3ajay
U3Y4YCHHS MPEAMETa B MPOrpaMMe MO XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEr0 OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUM XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJIEpKaHHs  OOydeHwUs,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbLHOM
OpraHW3alliM, BIIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEaTbHOM KU3HU ISl PEIICHUS] IPAKTUIECKUX 3a71a4.

B cBsi3u ¢ ATUM mpu U3YyYEHHHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIICe
3HAYCHUE MPUOOPETAIOT TAKKE IEJIN U 33]1a4H, KaK:

aganTamys OOyYaromIMXCsl K YCIOBUSIM JHUHAMHYHO Pa3BHBAIOLIETOCS
Mupa, (OopMUPOBaHHE WHTEIUICKTYalbHO PAa3BUTONW JIMYHOCTH, TOTOBOW K



caM00Opa3oBaHMIO,  COTPYOHUYECTBY,  CAMOCTOSATEILHOMY  IIPHHSTHIO
IPAaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYallUsSX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMmupoBaHUe y OOYYArOIIMXCS KIIOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMCIOIINX YHHBEPCAIbHOE 3HAYCHHE IS Pa3IUYHBIX BHJIOB
NCATEIBHOCTH: PEIICHUS MpoOJieM, TIOWCKa, aHaliu3a ©  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUISI TMPUOOPETCHUS OIbITa JEATCILHOCTH,
KOTOpasi 3aHHUMaeT Ba)KHOE MECTO B ITO3HAHMHM XHMHH, a TaKKe IS OICHKH C
MO3UIINK  SKOJIOTHYECKOW O€30MacHOCTH XapaKTepa BIHSHHUS BEIIECTB U
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOIHYIO CPEAY;

Pa3BUTHEC IMO3HABATEIBHBIX MHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO NPHOOPETATh
HOBBIC 3HAHUS II0 XUMHHU B COOTBETCTBHUU C >KH3HCHHBIMH IOTPEOHOCTSIMH,
WCII0JIb30BaTh COBPEMCHHBIC HH(GOPMAIIMOHHBIC TEXHOJIOTHMH JIJI TIOMCKA H
aHaM3a Yy4eOHOM W HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMuUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHHS, HaOII0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IpPH IUTAHUPOBAHWH U
NIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBLHOTO MPUPOIOIOIH30BAHHMS, IOMOJTHEHHUS YHEPTETHUECKUX PECYPCOB
U COXpaHGHHUS NPHUPOJHOTO pPAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTHU
OCpeXHOTO OTHOIIEHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKkKe
NpUOOPETEHUS OIBITA HWCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHHWHA JUIS TPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM muaHe cpemHero oOmmero oOpa3oBaHUs MPEAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee ymcIo 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XWMHHU, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacon: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Hemeno).



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHnyecKo XUMHUU: €€ BO3BHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTYypHBIE
(dbopMysbl OpraHUYECKUX BellecTB. ['omoiorus, uzomepus. XUMUYECKask CBS3b
B OPTAHUYECKUX COEAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

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

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIIECTB M UX IPEBPALICHUIL:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUI0 OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IJIaBjieHUe, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

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 PAl. DTUIEH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3UUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUIITHE
XUMHUYECKUE CBOMCTBA (peaxmms MOJTMMEPU3AITUN). [Tonyuenue
CHHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TPOCTEHINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTPOCHHE,
dusnueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensl. benzoin: coctas, ctpoenue, GU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOreHUPOBAHUS W HUTPOBAHMS), MOJIYYECHHUE U TMPUMEHEHHE.
Tonyon: cocmae, cmpoenue, guauueckue u Xumuyeckue ceorcmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NOJYy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIacCaM.

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

OKCIepUMEHTaIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAILICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOIHBIX, MPOBEJECHUE MPAKTUYECKOW pabOThl: MOJTyYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUHA IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIUPTOB. JIelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToOMHbIE CHOUPTHL. OTWICHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
dusznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUpTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHnne ramuepuHa u 3TUICHJIUKOJIS.

@deHoJI: CTPOCHHE MOJEKYJbI, (U3MUYECKHME M XUMHUYECKHE CBOWCTBA.
ToxcuunocTth perona. [Ipumenenue GpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), IOJyYEHHE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCJIOThI KaK MPEACTABUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Cnoxxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maposnus
cnoxkubiX dpupoB. Kupwel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noymMcaxapunbl). [Joko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcusiom meau(Il), okucnenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHWE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HeJUtoNIo3bpl.  Du3nyeckne M XUMHYECKHE CBOWCTBA Kpaxmana (THAPOJIU3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAIICHUIL:
poBe/ieHne, HAOI0/IEHNE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuzoM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJIEHCTBHUE TIIMIEPUHA C
rugpokcugom Mmenu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l) m rumpoxcuaom memu(ll), B3auMozeicTBHE Kpaxmana C
MOJIOM), TIPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa pPEAKIHUH IO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX BEIIECTB HIIM IMPOTYKTOB
peakIun).

A3oTcoieprKaniie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKUCIOTBI  Kak  aM(pOTepHbIE  OPraHUYECKHE  COCAMHCHHS.
du3nveckue U XUMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OelkoB. XHMMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OSJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
NpU HAarpeBaHWH, [IBETHBIE PEAKIIUU OCITKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TIOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITUS.

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

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUS: SIBJICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, Kiaccudukaius, MepuoguIHOCTb,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MYECKUE BEJIMYUHBI U €IMHUIIBI UX U3MEPEHUSL.

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 IHTAHMS,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHI »leMEHT. ATOM. Sapo aToma, H30TOMBL. JIEKTPOHHAs
000J109Ka. DHEPreTUUeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacIpeiesIeHUs MIEKTPOHOB MO0 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

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



[lepuonnyeckorn cucrtembl xumuueckux diemeHToB . M. Menneneea ¢
COBPEMEHHOW TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00OpazyeMbIX UMM MPOCTHIX M CIOXKHBIX
BEIIECTB M0 TpyHIaM M MEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs! CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBayieHTHas! HEMOJSIPHAs U MOJIAPHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuenTtopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. THUIBI  KPUCTAUIMYECKUX  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 CBsI3b HEOPTaHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU [IPU XUMUYECKUX PEAKIUAX.

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

Onektponutuueckas aucconuanus. CUIbHbIE M CJIa0ble 3JIEKTPOJIMUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAsI, IEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
nemoHcTpanus Tabmui «lleproguyeckas cucremMa XMMHUYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEeil KPUCTAIUTMYECKUX PEIIETOK, HAOII0ICHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKOW paboThl «BiusHue pazmudyHbIX
(haKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUN.

Pacuérnble 3anaumn.

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

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepuoguueckoit 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 HEMETAIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamio B [lepuoanyeckon cucTeMe XUMUYECKUX
anemenToB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX



000J104eK aTOMOB MeTalioB. O01ue puznueckue cBoricTBa MeTaioB. CIliaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HANIPSIKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX META/UIOB (HATPHM, KaJIMK, KaJbIIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OG6mue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAICHUM:
W3Y4YeHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3Il0B HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ/1ad, HaOJIOJICHUE U ONMHCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BelecTBa Wi 00bEMa Ta30B M0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponps xumum B 00ecrieueHr SKOJOTHIECKOM, SJHEPTETHUSCKON M TTUIIEBON
0€30I1aCHOCTH, Pa3BUTHH MeIULIMHBL. [IOHATHE 0 HayYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB W MaTEPHUATIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUalibl, KOHCTPYKIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI00pEeHus.

XuMHS U 3J0POBbBE YEJIOBEKA: IPABUJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuiaa O€30IMaCHOTO0 HCIOJIb30BaHUS IPENapaToB 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 M TIOHSTHH, SBIISIOIIAXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOAECITUPOBAHNUE, U3MEPEHHUE, SIBJICHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJIECKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPr€TUYECKU YpPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3HUUYCCKHE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, OJKOCHCTeMa, Ouocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

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

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJUTypTIusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpuaiosB, CEIbCKOXO03SMCTBECHHOC
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTCpHruajoB, QJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOy4aronMMuUCss TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HayuHo-meTonuyeckod OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMUsD» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIOMINE COCTABISIONINE:

OCO3HaHWE OOYyYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUW 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 XMMHYECKOT0 00pa30BaHus;

HaJIM4YMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYpbl MU CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, yXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU U UjeaJlaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMHU TIOBEACHHS, CIIOCOOCTBYIOIIUMU IPOIIECCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M MPAKTUYECKON JeATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI 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, OCO3HAHUS TOTO, YTO JIOCTUKEHHUSI HAYKU €CTh pe3yJbTar



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

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

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

TOTOBHOCTH OLICHMBATH CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3ULIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHE IOCIEACTBUNA ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOro u 0Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns MpaBuil 0e30MacHOro OOpallleHUus C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HU
JIIOJIEH;

OCO3HAaHMSI  MOCIHEACTBHM W HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE B PEIICHHM MPAKTUYECKUX 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, JIOIAM Tpylda W pe3yJbTaram  TpYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaEKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH WCIIOJIb30BAHUS JOCTIDKCHUA XUMUU JIS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

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

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHON



NPaKTUKE, CHOCOOHOCTH W YMEHHS AaKTHBHO TIPOTHUBOCTOSATH WICOJIOTHUU
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

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

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAITMOHATEHOTO HAYYHOTO MBIIICHHUS, CO3JJaHUU IIEITOCTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexXIEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOMU
UBWIM3AIMHA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3aHMM HOBOW 0a3bl MaTEpHATbHOW KYJIbTYPHl, PEHICHHH TJI0OATBHBIX
po0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, 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
MO3HAHUA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAaHUS JUIsl aHallu3a U OOBICHEHUS SIBICHUUN
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUI, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENHCKON JeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO MpeaMera «XUMUsH
Ha ypOBHE CpeHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMble IS (QOpPMHUPOBAHUS  MHUPOBO33PEHUS]  OOyYarOIIUXCS
MEKIUCLIUTUTMHAPHBIE (MeXnpeaMeTHBIE) OOLIEHayYHbIE ITOHSATHS,
OTpaXKaIOUIUE IEJTOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUsS, MCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEprusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC el CTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PETryJATHUBHBIC), oOecreunBaromuye (HOpMUPOBAHUE
(GyHKIIMOHATBHOM TPAMOTHOCTH U COIMAIbHONM KOMIETEHIIMN 00YyYaroIuXCs;

CIIOCOOHOCTH oOy4JaronImxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON M COLIMAIbHOM MPAKTHUKE.



MertanpeIMeTHbIE Pe3yJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  I103HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

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

ONpPEAETATh ILENU JACATEIBHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIUBATh UX B3aMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE TTOHATHS 111 OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pHUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE PpACCYXKICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B pPacCMaTpPHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHUMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TPHU PEIHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh HAa3BAaHHBIE MOJICIIbHBIC
MPEJCTABICHUS JJIsI BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
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 CYXKJCHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBHOIO IIJIAHUPOBAHUS U IPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpOIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro  pe3yJibTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJABl OTHOCHUTEIBHO JIOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/IOB TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCSA B PA3NIMYHBIX HWCTOYHHMKAX WHopManuu (HAy4HO-
MOMyJISipHAsT JINTepaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl HTepHeTa), aHaTM3UpOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



NpEACTABICHUS,  KPUTHUYECKH  OLIEHHBaTh €€  JIOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTD;

(bopMyIHpPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIE METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

nprOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMYy MpeCTaBICHUS
uHopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
XUMUYECKON HH(OpManuel: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMyibl,  aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOll TEeMbl B XOJ€ AHayiora
W/WIN JUCKYCCUH, BBICKa3bIBaTh HUJEH, (GOPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOW paboThl IO
UCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEILIECTB, PeaIM3allMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS O3UIUI B X0J1€ 00CYXKICHHS 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJaIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeIbHOCTD, OMNpeesiss e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJiaraéMblii aJIrOpUTM JCHCTBUU TIPH
BBITIOJIHEHUNM YYE€OHBIX M HCCIEOBATENIbCKUX 3a]lady, BBIOMpaTh Hambosee
3¢ PeKTUBHBIN COCOO WX pEIHICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb  CBOEM  JICSATENBHOCTHU HAa  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

C(l)OpMI/IpOBaHHOCTB MPEACTABIEHUN O XUMHUYECKOU COCTaanﬁomeﬁ
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUPA, POJIM XWUMHUM B ITIO3HAHUMW SIBJICHUU
npuposibl, B (OPMUPOBAHWU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JUIsl PEIICHUs MPaKTUYECKUX
3alad U DKOJIOTMUYECKHM OOOCHOBAaHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUK, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHas
o0o0YKa aTroma, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHULIATEILHOCTD,



XUMUYECKass CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpaliéHHas),
MOJIb, MOJISIpHAas ~ Macca, MOJSIPHBIA  OO0BEM,  YIJIEPOIHBIH  CKEJET,
GyHKIMOHATBHAS TpyIIa, pajJuKan, H30MEpHs, H30MEPbl, TOMOJOTHYCCKUN
pAI, TOMOJIOTH, YIJICBOJOPOJIBI, KHUCIOPOA M a30TCOJCpKAIlHe COCIUHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COCTMHCHHS);
TEOPHUH M 3aKOHBI (TEOpHs CTPOSHUS OpraHMYeCKHUX BemiecTB A. M. Byrtiepoga,
3aKOH COXPAaHCHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYCCKHUN SI3BIK
XUMHUHU; MHPOBO33PECHUYCCKHE 3HAHUS, JICKAIIHE B OCHOBE ITOHMMAaHHS
IPUYMHHOCTH M CHUCTEMHOCTH XHMHYCCKHX SBJICHUH, (DAKTOIIOTHUCCKHEC
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUH M OC30IaCHOM HCIOJIb30BAHHH
BKHEHIITNX OPraHUYECKUX BEIISCTB B OBITY M IPAKTUYCCKOH JEATCILHOCTH
YeJI0BEKa,

c(hOpPMHPOBAHHOCTh YMCHHUH BBISBIISATH XapaKTEPHBIC MMPU3HAKU TIOHITHH,
yCTaHABJIMBATh MX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE ITOHSATHS
IIPU OMMCAHWUU COCTaBa, CTPOSHUSI M MPEBPAIICHUH OPraHMYEeCKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJB30BAaTh XUMHUUECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpPraHMYECKMX BEIISCCTB U YPaBHCHUH XUMHUYECKUX PEaKIIHH,
M3TOTaBIIMBATh MOJICITH MOJICKYJI OPraHUYSCKHUX BEIIECTB JJISI MIUTFOCTPAIIUN MX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh IIPHUHAIJICKHOCTh N3yUCHHBIX
OPraHUYeCKUX BEIIECTB IO HMX COCTaBYy M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme CoeAMHEHUN (YIJIEBOJOPOJBI, KHCIOPOJ M a30TCOACpPIKAIINE
COCMHEHHUS, BBICOKOMOJICKYJIIPHbIE COCIMHEHHS), JaBaTb WM Ha3BaHHS TIIO
cuctematudeckor HoMmeHkiarype (IUPAC), a Takke IpUBOAUTH TPHBHAIBHBIC
Ha3BaHUs OTJICIbHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHTJIMKOJb, TIIUIEPHH, GeHOJ, opMaIbIAeTHa, alleTaabIeT 1, MypaBbUHAS
KHCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHCJIOTa, CTCApUHOBAs KHCIIOTA,
IIF0K03a, (PPYKTO3a, Kpaxmal, eJIr0JI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMCHHS OMNPEICIATh BHUALI XHMHUUYCCKON CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI NPUMEHSTH IOJIOKECHUS TEOPHUU CTPOCHHS
oprannueckux BemiectB A. M. BytiepoBa 111 OOBSICHEHHUS 3aBUCHUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHECHHS MacChI
BEIIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOCHUE,
(bU3UYeCKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTABUTENCH Pa3IUYHbIX
KJIACCOB OPTaHMYECKHMX BEIIECTB (METaH, 3TaH, STUJICH, IPOMMICH, alleTHIICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TIIAIEPUH, (GEHOJ, alleTalbJACTH I, MypaBbUHAS M YKCYCHas KUCJIOTHI, TJIFOKO3a,
KpaxMajl, Ie/UTI0JI03a, aMHHOYKCYCHas  KHCJIOTa),  HJUIIOCTPHPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hopMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh HCTOYHHKH
VTJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE IPUMEHEHHUE MMPOAYKTOB IMepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJHWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMK 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJTM TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHHUH BJIQJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUH MPU U3yYCHUHN BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICIMPOBAHUE), HCIOJB30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUS  JJISA
INPUHATHSL PEIIEHUH B KOHKPETHBIX >KU3HCHHBIX CHUTYAIMSAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIeCTBaMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBITTOJTHEHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHUE OTUJICHA M U3YyYEeHHE €ro CBOWCTB, KA4YeCTBEHHBIC PEAKIIUH
OPraHUYECKUX BEILECTB, JCHATypamus OEIKOB MNpU HArpeBaHWH, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BeleCTBaMH M J1aO0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE JTUX
pE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(pOPMAIUIO, TOJYy4aeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOPMHUPOBAHHOCTh ~ YMEHUW  COOJIOJATh  MpaBHJIa  DKOJIOTHUYECKH
11EJI€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJOBOM JIEATEILHOCTH B IEJSAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPTaHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasareins [1/IK, mosicHaTh Ha mpumepax crocoOsbl
YMEHBIIICHUS U TPEIOTBPAIICHUS MX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
YEJI0OBEKa,;

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

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

11 KITACC

[IpenmeTtHble pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOpPMHUPOBAHHOCTh TNPEACTABICHUM: O XHMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJIM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTMUECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKHH 3JIEMEHT, aToOM, W30TOoII, S-, P-, d-
ANIEKTPOHHBIE OpPOUTATN aTOMOB, WOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTh, JJEKTPOOTPUIATEIILHOCTh, CTEIEHb OKHUCJICHHUS, XHUMHUYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKasi, BOJIOPOAHAS), KPUCTAIIINYECKAs



peLIETKA, TUIIBI XUMHUYECKUX PEAKIIUM, pACTBOP, JIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALIMS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKON peakIuu, XUMHUUECKOE PaBHOBECHE); TECOPUH U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPaHEHHUS MAaCChl BELIECTB, 3aKOH COXPAHEHUS M MPEBpalICHUS
SHEPIruu NMPH XUMHYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN SI3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAlMe B OCHOBE IMOHMMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYCHHUU W OE30MaCHOM HCIOJIb30BAHUM
BOKHEUIIIMX HEOPTraHUYECKHUX BEIICCTB B OBITY U MPAKTUUCCKOU JESITEIHHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC NMPU3HAKKU MOHATHUH,
yCTaHaBJIMBaTh HMX B3aUMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS
IIpY ONUCAHWU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIb30BATh XUMHUYECKYI0 CUMBOJIUKY JIJIS
coctaBiieHuss (OpPMYJI BEHIECTB MW YPaBHCHHH XUMHYECKHX PEaKIIHH,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIeCTB (yrapHbId ras, yriaeKuCIbli Ta3, aMMHUaK,
raméHas U3BeCTh, HeTraméHas U3BeCTh, IUTheBas COJa, MUPHUT U APYTrHUe);

c(hOPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJIEHUSI XUMHYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBaJCHTHAs, MOHHAs, METaJUIMYEcKas, BOJOPOJHAs) B
COCAMHEHUAX, THUIl KPUCTAUIMYECKOW PEWETKM KOHKPETHOIO BELIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTNYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUMN yCTaHaBJIUBATh MIPUHAIJIC)KHOCTD
HEOPraHUYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIIe
COeMHEHMI (TIPOCThIE BEIIeCTBA — METAUIbl M HEMETaJUlbl, OKCHJIBI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O0OBSCHUTENFHYIO U TPOTHOCTHYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuoaoB Ileproanyueckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIb3ysT MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opouTaTIY, «QHEPreTUYECKUE  YPOBHUY, O0OBSICHATD
3aKOHOMEPHOCTH HW3MEHEHHsS CBOMCTB XHMMHYECKUX DJJIEMEHTOB H UX
COCMHEHUN N0 Nepuoaam U rpynnaM llepuoanueckor cCucTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB PAa3JIMUYHBIX KIJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUUECKOW CBSI3U MEKYy HEOPTraHWUYECKUMU
BELIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTABY PEArUPYIOIIUX BEIIECTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00paTUMOCTH
peaKuy, yHaCTUIO KaTaIM3aTopa);

c(pOpMHUPOBAHHOCTH YMEHUI COCTABIISATH YPaBHCHUS PEAKLHil PA3IUIHBIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeEHa,
YUUTBIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, ITOATBEPIKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIECCTB, PACHO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, TPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

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

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCHMOCTb  CKOPOCTH
XUMHUYECKOM peakiMu OT Pa3duyHbIX (PaKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIITHETO BO3JICUCTBUS (IIPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KAIIUE B OCHOBE MPOMBIIIEHHOIO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHUAaKa, a
Takke cPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX NMPHUHIIUIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MacCcoBasl J0JI BEIIECTBa B pacTBOPE», 00BEMHBIX OTHOIIICHHUH T'a30B
IpyU  XUMHUYECKMX PpEaKIMIX, MacChl BeEIIeCTBAa WIH O0BEMA Ta3oB IIO
W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJIIOJaTh  TMpaBWa  IOJIb30BAHUS
XUMHUYECKON TIOCY/IoM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIIEpUMEHT (Pa3yioKeHUE MEPOKCH/Ia BOJAOPO/Ia B IPUCYTCTBUHU KaTaanu3aTopa,
OIIPENICJIEHUE CPEIbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAILHOTO
WHIUKATOpa, BIHMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH MNpHU OOpaIieHun ¢
BCIIECTBAMU M J1A0OpAaTOPHBIM OOOpYAOBAaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3alliCH YPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHAJIM3UPOBATh XUMHUUYECKYFO
uH(pOpMaIMIo, IOIyYaeMyl M3 pPa3HbIX HCTOYHHUKOB (CpeJcTBa MacCOBOM
KOMMYHUKaIU, THTEpHET U JpyTHX);

c(hOpPMHUPOBAHHOCTh ~YMEHHMH  COOMIOJaTh TpaBHJIA  AKOJOTHYECKHU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IEIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
OTNAaCHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHuMas cmbic  Tokazarens IIJIK, moscHATR Ha mpuMepax CHoCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;



JUISL CIIETIBIX W CHAa0OBHIASIIUX OOYYalOlUMXCSi: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains npna  3anucu
XUMHAYECKUX dbopmy.
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[IpencraBnenue o
KJIacCU(UKaLIUU
OpPraHn4Y€CKUX BCIICCTB.
N3omepus.

[IpakTnueckas padbora
"U3roroBieHne MojeIeH
MOJIEKYJI OPTaHUYECKHUX
BenecTB"

Howmenxknartypa
(cucremaTnueckasi) u
TPUBHAIbHbIE HA3BAHUS




OpraHn4YC€CKuUX BCUICCTB

KontponbHas pabora no teme
"TeopeTueckre OCHOBbI
OpraHuYecKON XuMun"

AnKaHBI: COCTaB U CTPOCHUCE,
TOMOJIOTUYECKHI paa

HOJ'Iy‘lCHI/Ie H XUMHNYCCKHEC
CBOMCTBA aJIKaHOB

[ukmoankaHsl: CTPOEHHE,
TOMOJIOTUYECKHUM sl

10

[Tonydenue u cBoiicTBa
LHUKJIOAJIKaHOB

11

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

12

OTUjeH u IMPOIUJICH —
HpOCTCfII.HHC MMpeaACTaBUTCIIN
AJIKCHOB

13

ITpakTruueckas padora Ne 1.
«[lony4yenue sTmiieHa U
U3Y4YEHHE €r0 CBOMCTBY

14

Ankanuensl. byranuen-1,3 u
MeTuinOyraaueH-1,3.
[TonyyeHue CUHTETUYECKOTO
Kay4dyKa U pe3HHbI

15

AJIKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,




TOMOJIOTUYECKUH PSI.

ALIeTUJIEH — NPOCTEUIIHNI

16
IIPEICTaBUTEND aJIKUHOB

17 Beruuciienus no ypaBHEHUIO
XUMUYECKOH peaKkiiuu
I'eneTnueckas cBs3b MEXKAY

1g | TIPEACTBLHBIMI K
HenpeAeIbHbIMU
YTJIEBOIOPOIaMHU

19 ApeHbl: 6€H3011 U TOIYOJI.
CrpoeHue MOJIeKys apeHOB

20 [Tonyyenue u cBOMCTBa
OeH3oma

21 [Tonyyenue u cBOMCTBa
rOMOJIOTOB OeH3071a

22 Pemrenue pacueTHbIx 3a1a4
I'eneTnueckas cBs3b

93 | YIUICBOZIOPOJIOE,
MPUHAIIIEKAIMX K
Pa3IUYHBIM KJ1accam

24 Pemrenue pacuetHbIx 3a1a4
[IpupoiHBIE HICTOYHUKHT
YTJIEBOJOPOJOB: IPUPOIHBIN

25 | ra3 u nomyTHbIe HEDTIHBIE

rassl, HeTh ¥ MPOJYKTHI €&
nepepadoTKu




26

IIpupoHbIE UICTOYHUKHU
YTJIEBOJAOPOAOB: IPUPOAHBIN
ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH

27

KonrtponsHas pabora no
pazneny «YTIeBoIopOIbD»

28

[IpenenbHbIE OMHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsi3b

29

MHOroaroMHsbl€ CIIMPTHI:
STUJICHIJIMKOJIb U TIIMLIEPUH

30

DeHOI: CTPOCHUE MOJIEKYJIBI,
¢busnvecKkre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

31

OO011Me 1 YacTHBIE CBOMCTBA
CIUPTOB U (PEHOJIOB

32

AnbIerusl 1 KETOHBI:
CTPOECHHE, U30MEPHUS U
HOMEHKJIaTypa

33

[TonydyeHue KeTOHOB U
aJbJIETUIOB

34

XnMHyeckre CBOMCTBA
AITBIIETHUIOB U KETOHOB.
[IpumeneHne abaerua0B U
KETOHOB




35

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAS U YKCYCHAs

36

Crioco0pl nostyueHust
OJTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT M UX YacTHBIE
CBOMCTBA

37

[IpaxTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

38

CreapuHOBas U OJICMHOBASI
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

39

MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHE

40

CrnoxHble 3¢upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KHUCJOT. ['MaposIn3 CI0KHBIX

3¢upoB

41

XKupsl: runponus,
MIpUMEHEHHE, OMOI0rHYecKast
POJIb KUPOB

42

Pemenue PaCUYCTHBIX 3a1a4

43

VYTaeBoasl: COCTaB,
KIacCUpUKaIUs.




Momnocaxapusl

44

VYT1eBOIbI: COCTAB,
knaccudukanus. Jlucaxapust

45

Kpaxman u nemironosa kak
MPUPOIHBIE TOJTUMEPHI

46

Pemenne PACUYCTHBIX 3a1a4

47

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
COETUHEHUN

48

O6001enue 3HaHUH 10
pazueny
"Kucnoponoconepxarine
OpraHUYeCKUe COeTUHEHU"

49

KonTponbHas padora no
pazneny
«Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHUS»

50

AMUHEI: METHUIAMWAH U
aHwiH. CTpoeHue MOJIeKyaI U
CBA3aHHBIC C HUM XHUMHNYECCKHUE
CBOMCTBA

51

[Tonyyenue u npumMeHeHnE
aMUHOB

52

AMWHOKHCIIOTHI KaK
am¢oTepHbIe OpraHNYECcKre




COEIUHEHHUS, UX
OHOJIOTHYECKOE 3HAUCHUE.
IlenTuael

53

XUMHUYECKUE CBOUCTBA
AMUHOKHUCIIOT

54

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHHUS

55

OCHOBHBIE OHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

56

OcCHOBHbBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHmi. IIlmacTMaccel,
Kay4yKH, BOJIOKHA

57

I'enernueckas cBs3b BeeX
KJIACCOB U3yUYEHHBIX
OPraHUYeCKUX COCTMHEHUIN

58

Pemenue PaCUYCTHBIX 3a1a4

59

KonTponbHas pabora B
paMKax MpOMEKYTOYHON
aTTecTaluu

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME
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11 KIIACC

Nu

~

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMHAYECKUH DJIEMEHT. ATOM.
DnexTpoHHas KOHPUTYypaLus
aTOMOB

CtpoeHue U JIeKTpOHHAs
KOH(UTYypaIys aTOMOB 3JIEMEHTOB
Il meproa B OCHOBHOM U
BO30YX/JIEHHOM COCTOSTHUU

CtpoeHue U 37eKTpOHHAs
KOH(Urypauus aToMmos d-
3JIEMEHTOB

CTtpoeHue U 3JICKTPOHHAS
KOH(UTryparus aTOMOB,
00pa3yromKUX HOHBI

[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /J[. .
MeneneeBa, ux CBS3b C
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB




3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKHUX DJIEMECHTOB U
UX COEJMHEHUH 10 Ipymmam u
nepuojam. 3HaueHue
MEePUONYECKOr0 3aKOHA U
CUCTEMbI XUMUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HayKH

KonTponbhas pabota no teme
"CTpoeHue aToMOB U
MepUOANYECKHI 3aKOH"

CrtpoeHnue BeniecTBa. XuMU4ecKas
CBSI3b, €€ BUbl; MEXaHU3MBbI
00pa30BaHMs KOBAJIGHTHOW CBS3H.
Bonopoanas cBsizb

BanentHOCTD.
DNEeKTPOOTPUIIATENILHOCTD.
CreneHp OKUCIECHUS.

10

HMoHHasg u MeTallImyecKas CBI3b

11

OCHOBHBIE THITBI
KPUCTAJUIMYECKUX PELIETOK:
aTOMHasi, MOHHAsl. MOJIEKYJIsIpHAs U
MeTaJuIn4ecKas

12

BemectBa MonekynaspHOro u
HEMOJIEKYJISIPHOTO CTPOEHUS

13

IlonsTue o AUCIICPCHBIX CUCTEMAX.




Wctunnunie u KOJIJIOUAHBIC
pactBopbl. MaccoBast 1oJist
BELIECTBa B pacTBOpE

14

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUMN.
I'enernueckas cBs3b
HEOPraHUYECKUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

15

Paznoobpa3zue coneii: Kuciele,
OCHOBHBIE, KOMILJIEKCHBIC U
Kkpuctaoruapatel. CriocoObl X
MOJIYYEHUS U YCIOBUS
oOpa3zoBaHHs

16

AMpoTepHbIe OKCUIBI U
TUIPOKCHU/IBI, UX T€HETHYECKas
CBSI3b C JPYTUMH KJIacCaMH
HEOPraHUYECKUX BEILECTB

17

Knaccudukanms xumuaecknx
peaKkurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAaHEHUs MacChl BELIECTB;
3aKOH COXPaHEHHUsI U IIPEBPALCHUS
SHEPrUU MPU XUMHYECKUX
peaKkuusx

18

Ckopoctb peakiu. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBecHE




19

[TpakTuyeckas padora Ne 1.
«BnusiHUE pa3nmUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

20

DNeKTpoNIUTHYECKAs
mucconuanud. Ilorarue o
BOJI0OpoAHOM Moka3zarese (pH)
pacTBopa.

21

Peaknuu monHOro ooOmeHa.

22

FI/II[pOJ'II/IS OpPraHu4YCCKuXx U
HCOPraHNYCCKUX BCIUICCTB

23

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.

24

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU B
pacTBopax

25

[Tonsitue 06 snexTposn3e
pacriaBoB U pacTBOPOB colieit

26

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

27

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XAUMHUYECKUX dieMeHToB /I, M.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aroMoB. O01IHe
(u3nuecKre CBOMCTBa METAIIOB




28

CIu1aBbl METAJIJIOB.
DNEKTPOXUMUYECKUN P
HaIpsDKEHUH METaJlIOB

29

XUMUYECKHE CBONCTBA
BaXHEHIINX METAJUIOB (HaTpui,
KaJIui) ¥ UX COCTMHEHUN

30

XHUMHYECKHE CBOMCTBA
BOKHEHUIITNX METAJIJIOB ( KaJIBITUH,
Marauii, 0apuii) ¥ UX COeAMHCHUN

31

XHUMHUYECKHE CBOMCTBA
BOKHEHIITUX METAJIIIOB (
QTIOMUHUN) U €70 COCTMHEHUN

32

XUMHYECKHE CBOMCTBA MapraHiia
U €T0 COSIUHEHUN

33

XHUMUYECKUE CBOKWCTBA XpOMa U
€ro COeIMHEHNHN

34

XHUMHUYECKHUE CBOMCTBA MEOU U €€
COeTUHEHUN

35

XuMHUYecKre CBOMCTBA ITMHKA,
JKeJre3a U UX COCTMHEHUH

36

[IpakTnueckas padora Ne 2.
"PemreHne skciepuMeHTaIbHBIX
3a1a4 no teme «Metamtb"

37

Pemmenue 3agayu mo teme
"Metasuibr"

38

HeMCTaJ'IJ'IBI, HX IIOJIOKCHUC B




Ilepnonnueckoii cucreme
XUMUYECKUX djiemeHToB 1. 1.
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

dusunueckue cBOUCTBA
HEMETAJUIOB. AJUIOTPOIUS

39 | nHemeramioB (Ha mpuMepe
KHCJIOpoJ1a, cepbl, hocdopa u
yriaepoa)

40 XHUMUYECKUE CBOKCTBA TaJIOTEHOB
U UX COeIUHEHUN

a1 XHUMUYECKUE CBOKCTBA CEPBI U €€
COEAMHEHHI

42 XHUMHUYECKUE CBOKMCTBA a30Ta U €r0
COEAMHEHHI

43 Xumuueckue cBoiictsa pochopa u
€ro COeIMHEHUN

44 XHMMHUUYECKHE CBOMCTBA YIiIepoa,
KPEMHHS U UX COEIMHEHUI
Brruucnenust mo ypaBHeHUSIM

45 | XUMHUYECKUX PEaKIuil U
TEPMOXUMHUYECKHE PACUETHI

16 [IpuMeHeHne BaxxHENIINX
HEMETAJVIOB U UX COCTMHEHUI

47 O0600611eHre U cucTeMaTH3alus

3HaHW# 110 TeMe «HeMeTams.




48

[TpakTuyeckas pabora Ne 3.
«Pemenne sKkcCiepuMEHTATBHBIX
3azad4 1o teme "Hemetamianr"»

49

KonrponsHas pabora mo remam
«Metamey U «Hemeramin

50

AmMdoTepHble HeopraHM4ecKHue u
OpraHUYECKUE COCTMHECHUSI.

51

I'eneTnyeckas cBs3b
HCOPraHUYCCKUX U OPraHHuYCCKUX
BCIICCTB

52

HeOpraHI/I‘leCKI/Ie H OPraHUu4CCKHUC
KHCJIOTHI.

53

Heopranuueckue u opranuyeckue
OCHOBAHUs

54

Bcepocculickas npoBepodHas
paborta

55

Ponb xumMum B obecrieueHUH
HKOJIOTUYECKOH, YHEPTeTUIECKON 1
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU
MCEAUITUHBI

56

[Ipencrasnenus 06 oOmUX
HayYHBIX TPUHITAIIAX
MIPOMBIIIJICHHOTO TIOTYUEHUSI
Ba)KHEHUIITNX BEIIECTB

57

YenoBek B Mupe BEUIECTB U
MaTepHuaoB




58

XuUMHA U 300POBbE YEIOBEKA

59

HpOMe)KYTO‘IHaH arrecranus

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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