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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpEeIHEro oOmero ooOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM IPOTrpaMMbl CPEAHETO OO0Iero o0pa3oBaHMS
(®OIT COO), mpencraBneHHbix B DemepalbHOM  TOCYJapCTBEHHOM
obOpazoBarenpbHoM cTapgapre COO, c¢ yuérom Konmenmuum mpemnogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNIbHbIX OpraHu3auusax Poccuiickoi
®deneparuy, peaau3yloUX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPAMMBI, U
OCHOBHBIX TMONOKeHUN «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparuun Ha nepuon a0 2025 rona» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOrmielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHUSI OOYYAIOMIMXCA CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTABUIIU
koHuentyaiabHaple mosioxkeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
colepKaHus, Pe3yJlbTaToB OOy4eHUss W TpeOOBaHUN K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
oOureoOpa3oBaTeIbHON OpraHu3alii, SBISETCS HEOThEMJIEMOW YacThblo HUX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpLIAIOIIMM D3TaloOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTeME XHMMHUYECKOro o00pa3oBaHUsA. OTH ILIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YeJIOBEKa, a TaKXKe DOKOJOIMYeCKHM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TpPUPOAHOW cpene. Peanmmsyercs xumudeckoe o00pa3oBaHUE
00yyJarommxcsi Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHUsl CPeICTBaMU Y4EeOHOTO
npeaMera «XUMHUS», COJEpPKAHHE M TOCTPOEHHWE KOTOPOTO ONpEeNEieHbl B
nporpaMMe MO XHMHUU C YYETOM CHEeUM(PUKH HAyKM XUMHUHU, €€ 3HAueHUs B
NO3HAHUU TMPUPOJBI M B MaTEpPHAIbHOW KU3HM OOIIECTBA, a TAKXKE C Y4YETOM
o0ImuX 1eaed W MPUHLUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obmiero oopazoBanus B Poccuiickoii denepanuu.

XUMHST KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJib B
COBPEMEHHOW LMBUIIM3ALMM, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3[aHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IUHCTBE
OPUPOJIBI U YEJIOBEKa, KOTOpoe (HOpMUPYETCSs B XMMHUU Ha OCHOBE IMOHHUMAHUS



BELIECTBEHHOI'O COCTAaBa OKPY>KAKOLIETO0 MHUpPa, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHEM BELIECTB, UX CBOWCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOJIEUCTBYS ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHS CTajia
HEOTHEMJIEMOM YacThi0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIIOBUEM YCHEIIHOTO
TpyJa M JKM3HU Kaxjaoro ujeHa oOmiectBa. CoBpeMEHHas XWUMHS Kak Hayka
co3UJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HampaBlieHAa Ha pELICHUE
IIO0AIBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€30MacHOCTU U OXPaHbI 3J0POBbSI.

B coorBerctBUM C 0OMMMU IENSIMHM W TMPUHIUIIAMH CPEIHEro OOIIETro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHHMs) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOUIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 KM 1S BbIpA0OTKM  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIHEHIHOTO BKJIIOYEHHUS B IKU3Hb COLUYyMa, MPOAODKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBisIIOIIUMHE ~ TIpEAMETa  «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Oprannyeckas xumus» U «OOIIass M HeEOpraHUYecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUW MO HEOPTaHWYECKOW XUMHM (C BKJIIFOYEHUEM 3HAHHWU U3 OOIIeld XUMUM) U
OpraHnyeckon xumMuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa comepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEopraHuyeckas XuUMHUsS» cQOpMUpOBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3Y4YEHHMIO Yy4eOHOro Marepuasa H oOyclOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpPEIEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHHM BELIECTBA
paccMaTpUBaIOTCA HAa YPOBHE KJIACCHYECKOHM TEOPUM CTPOEHHUS OPraHUYeCKHX
COCIMHEHHI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpeacTaBlieHud O cTpoeHun BemlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB 10 CIIOXKHBIX OMOJOTHYECKH
AKTUBHBIX COEIMHEHUUA. B Kypce OpraHM4eckol XWUMHHM MOJYYarOT pPa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHBIC
MPEICTABIICHUS O XUMHUYECKON CBS3M, KIACCH(UKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Tox HOBBIM yriaoM 3peHHS B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHUs
TEOPETHUUECKU MaTepuanl U (AKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBaX U
XUMHUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHudeckas
XUMHSD) O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYCHHE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJO0JIOTHYECKUX TMO3UIINM,
rIyo’)ke TOHSATh HMCTOPUYECKOE H3MEHEeHHE (YyHKIMA 3TOr0 3akoHa — OT
0000111a10111eH 10 0OBICHSIONIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHWM O BaXKHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUU, & TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTEeKaHus JomnojHsieTcss B Kypcax 10 u 11 xmaccoB
AJIEeMEHTaMH COJEp>KaHUs, WMEIOIIMMH KYyJbTYPOJOTUYECKUN W TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJb B MO3HABATEIbHOM M MPaKTUYECKOU
JESITEIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHHUS K IMPOIECCy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMMHH, TTOMOTalOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh WH(OpMaLUiO U
OpUMEHATh €€ U1 TONOJHEHUS 3HaHWM, pelIeHUs WHTEIUICKTYalbHBIX U
AKCTIIEPUMEHTAJIBLHBIX UCCIE0BATEILCKUX 3a7a4. B 11e10M comepxanue yueOHOro
npeaMeTa  «XUMHsS»  JaHHOTO  YPOBHS  HM3YyYEHHUS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 0OYy4arOIIMXCSI MUPOBO33PEHUYECKOW OCHOBBI JIJisi MOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOro M
OpraHUYeCcKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTb MPUPOJHBIX SBICHUM NYTEM ODKCIEpUMEHTa U
pelieHusi MPOTUBOPEYM MEXAy HOBbIMU (akTaMU U TEOPETHUYECKUMHU
NpeANOChIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUUYECKUX MpooOIieM, a
TaK)Ke MpoOJieM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MATEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHUS, Pa3BUTHS W COLMAIM3ALUU
0o0yyYarommxcsi MPUHITHIE MPOrpaMMON MO XUMUM TOAXOJbl K OMNPEACIICHUIO
COJICp’)KaHUs W TIOCTPOCHHS TMpeAMeTa MpeaycMaTpuBaroT (HOpMHUpPOBaHUE
YHUBEPCANbHBIX y4E€OHBIX JEWUCTBUH, WMEIOIMUX 0a30BOe 3HAUCHUE IS
pa3IMUHBIX BHUAOB JIEATEIBHOCTH: pEIHIEHUsS MpoOJieM, TMOWCKa, aHaiu3a |
00paboTku nHpOpMaIK, HEOOXOIUMBIX I IPUOOPETCHUS OTBITA MPAKTUYECKON
U HCCIIEI0BATEeIbCKONW ACSATEIbHOCTH, 3aHUMAIONIEH BaXHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemogaBaHus XWMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK ¥ HA YPOBHE CpeIHEr0 00IIIero o0pa3oBaHus, IIPH ONPEIACICHUN
COJIEpKATENIbHOM XapaKTepUCTUKUA LeJed M3y4YEeHHUs NIpeAMETa HaIpaBICHHEM
NEPBOCTETICHHONW 3HAYUMOCTH TPAJUIUOHHO TpU3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETbHOCTA YE€JIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C



METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LIEJNEH HU3y4YECHUs
peaMEeTa SIBJIETCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHs TJIABHBIMU LIEJISIMU HM3YyYEHHS IpEIMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (QopmMupoBaHHe CHUCTEMbl XUMHUYECKMX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOWi
JeKaT KIIOYeBble MOHATHS, (QyHIAMEHTAJIbHbBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IOHHMMAHHUE CYIIHOCTU JIOCTYIHBIX
000011IeHn MHPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHMUS
BEIIECTB W XUMHUUYECKUX peaKkIiuid, HEOOXOIUMBIX Il TPUOOpPETeHHS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
MMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHMEM XHMHUYECKOIO0 3KCHEPUMEHTa, COOIIOJEHUEM  IpaBUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atum, conepkaTelibHasi XapaKTepUCTUKA LieJed U 3a/1a4 U3y4eHHUs
npeaMeTa B mporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMM MPUOPUTETAMH B CUCTEME cpelHero obmiero odpazoBanus. CeroaHs B
OpenojaBaHUM XUMUU B OOJIbIIEH  CTENEHHW OTHAETCA  IPEANOUYTECHHE
IPAKTUYECKONM KOMIIOHEHTE COJAEpKaHWd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBIMYCKHHKA 00I1€00pa30BaTeIbHOW OpraHu3aluu, BIAACIOIIEr0 He
HaboOpoM 3HaHUM, a (YHKIMOHAJIHLHOW T'PaMOTHOCTHIO, TO €CTh CIOCOOAMU U
YMEHUSMH aKTUBHOTO MOJYYCHUSI 3HAHUN U MPUMEHEHUS UX B PEalbHOMN >KU3HU
JUISL pEIEHUS] TPAKTUYECKUX 3a/ad.

B cBs3u ¢ 3TUM nOpu u3ydyeHHH NpeaMera «XHUMUS» JOMUHHPYIOIIEe
3HAYEHHE NMPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

aganTanys 00y4arolMXcsl K YCIOBHSIM JTUHAMHUYHO Pa3BHBAIOLIErOCsS MUpA,
dbopMupOoBaHWE  WHTEUICKTYyadbHO  PA3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y 0OyYarOImUMXCsl KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [IJIs1 PA3JIUYHBIX BHUIOB
JESTENHbHOCTU: PEIIeHUs TpoOsieM, MoucKa, aHaimu3a u o0paboTku WHMOpMaIuHy,
HEOOXOMUMBIX JUIS TPHOOPETEHHS ONbITa JAESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B T[O3HAHUM XHUMHUHU, a TaKXKe g OLEHKH C MO3UIUl



IKOJIOTUYECKOM OE30MacHOCTH XapaKTepa BIUSHUS BEILECTB M XMUMHUYECKUX
IPOLIECCOB HAa OPraHMU3M UeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTIMH, UCTIOIB30BATh
COBpeMeHHbIC HH(POPMAIIMOHHBIC TEXHOJOTHH I IOMCKA W aHalu3a Y4eOHOU M
HAYYHO-TIOMYJISIPHON HH(POpMAIMH XUMHYECKOTO COJICP KaHHMS,

(dopMuUpOBaHUE U Pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHUPOBAHWHM W TPOBEJACHUN XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOyYaroImuxcsi YOeXKIEHHOCTH B TyMaHHUCTHYECKOU
HATPaBICHHOCTH XUMHH, €€ BaXXHOW pOJIM B PEIICHUH TIIOOATBHBIX MpoOiIeM
paIoOHaIBLHOTO MPUPOOIIOIE30BAHUS, MTOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3/IOPOBBIO, a TakKe MPUOOPETEHHS OTbITa
UCTIONb30BaHUSl TONMYYCHHBIX 3HAHUN Ui TPUHATUS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS»
6a30BOTr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOH oOmactu «EcTecTBeHHO-HAyUYHBIC
PEIMETHI.

OO11ee YncIo 4acoB, OTBEAEHHBIX ISl U3YUEHUsI XUMHUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heaenro), B 11 kimacce — 34 yaca (1 gac B He/ielnio).



COJAEPKAHUE OBYYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[Ipenmetr oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuneHnii A. M. bytieposa, €€ ocHOBHBIE M0JI0KEHUSA. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHUYECKUX COEJUHEHHM (cucTeMaThyeckas) | TpUBUAJIbHbIC Ha3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPraHWYECKUX BEIICCTB, HAOIIOJCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEUIITNE TPEICTABUTEIN alKaHOB: (PU3MYECKHE U XUMHYECKHUE CBONCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAl. DTWIEH U MPOIUIIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, TUAPATALUHU, OKHUCICHUS W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 m MmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psill. ALlETUIICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apensl. beH3on: coctaB, cTpoeHHe, (pU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs]), NoJyYyeHue u npumeHeHue. TOKCUYHOCTb



apeHoB. l'eHeTMueckas CBsI3b MEXKAY YIIEBOAOPOJAMH, IPUHANICKAIIUMUA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbII
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «VYroapy, MOAECTUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIoreHOMPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYE€CTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH ).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJloreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHuEe. BoaopoaHble CBSI3U MEXIy
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAaHOMA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTIOaTOMHbIe cnupThl). JlelicTBue Ha

opraHu3M yenoBeka. [[puMeHenne rauueprHa U 3TUIICHTJIUKOJIA.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME U XHUMHUUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManmpaerui, aueTANbICTUI: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (peaklUUU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KUCJIOTBhI: CTpOCHHE, (PU3NYECKUE M XMMHUYECKHE CBOWCTBa (CBOMCTBA,
oOmue g Kiacca KUCIOT, peakius dTepuduKaIim), mojaydeHne U MpuMeHEeHue.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IMPEJICTABUTENIM BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3¢GuUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCHOT. [muponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.



VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKUE UM XMMHUYECKHE CBOMCTBa (B3aUMOJIEHCTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. OpykTo3a KaKk U30MeP IITHOKO3BI.

Kpaxman u nemnonosa kak npupojanbie noiaumepsl. CTpoeHHne Kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M MX MPEBPAILCHUIA:
npoBe/ieHHe, HaOJIOIEHUEe W OINHMCAHHE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYe€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCIEHUE ATaHOJa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJICHCTBUE TIIMLIEPUHA C
ruapokcugoM meau(ll)), anpaerunoB (OKMCIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3auMopeiicTBHE Kpaxmana € HOAOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCTIOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHuyeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buomorudeckoe
3HaYE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak mnpuponHbBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HMX NPEBPAIICHUIL:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMHU, CPEIHSS MOJIEKYJISIpHAs
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUM:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHBIE MMOHATHSA: SIBIICHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiaccuuKaius, MepruoInyHOCTb, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTtepus, DSHEPrus, Mmacca, arToM, DJIEKTPOH, MOJIEKYJIa,
HHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboToCHHTE3, OMOJIOrMYECKH aKTHUBHbIC BellecTBa (O€IKH, YTIEBOJbI, >XHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanw, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpesieiCHUs] 3JICKTPOHOB MO OpPOUTAISIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOAO0B. IJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHtoB . M. MenneneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBsI3b. BHAbl XHUMHUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJIIpHAs W TOJIApHAsi, MOHHAs, MEeTainueckas). MexaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciaeHus. IOHbI: KATHOHBI 1 AHUOHBI.



BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBast 10111 BEHIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknarypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHHS YHEPTUH IIPU XUMUUECKUX PEAKLIHIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun JlelllaTense.

DnexkTponauTnyeckas aucconuanus. CuibHbIE U cla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M MX MPEBPAILLCHUN:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHHE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAJIBHOTO HWHJMKATOpPA, pEAKIMU HMOHHOTO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BaXHEMIIIUX HEMETAJUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnEe BaXKHENUIIINX HEMETAJIOB U UX COEUHECHUMU.



Mertamnsl. Ilonoxenune meramnoB B [lepuoguyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O0mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIOB.
DIIEKTPOXUMUYECKUI PSIJI HAMIPSYKEHHUI METAJIOB.

XWMHYECKUE CBOMCTBA BAXKHEHIIIUX METAJJIOB (HATPUM, Kallui, KaJbIIHM,
Mar"ui, amOMUHUHI, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHUS BEUIECTB M HX MPEBpALICHUN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ]a4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aWMOJECHCTBUE THJIPOKCUIA ATIOMHHMS C PACTBOPAMHU
KHUCIIOT U LIEJI0YEH, KAYECTBEHHBIE PEaKI[MU Ha KATHOHBI METAJJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIECTB,
pacy€rbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO
U3 BEIIECTB UMEET NIPUMECH.

XuMUS U )KU3Hb

Ponp xumum B oOecnieueHHH 3KOJIOTMYECKOW, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAyYHBIX MNPUHLUNAX MPOMBIIIIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

YenoBek B MUPE BEHIECTB M MAaTEPHATOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKLIMOHHBIE MAaTepualibl, KpPAacKH, CTEKIO, KEpaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30IaCHOrO MCIIOJIb30BaHUS MPENapaToB OBITOBOM XHUMHH
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
HEOpranndeckom xumuu B 11 kilacce oCyIecTBISIETCSl YEpPE3 MCIOJIb30BAHUE KAK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIMXCSA
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCUpUKaIMs, TMEePUOANIYHOCTh, HAOII0ICHUE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



®duznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBa, (DU3NYECKUE BEJIMYMHBI U €IMHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, oOpraHusM, SKocucTtema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbI€, TOILIMBO,
PECYPCHI.

TexHonmorus: XxuMuueckasi MPOMBIIUIEHHOCTb, METALTYpPrusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4YaronIMMHUCST TMPOTpaMM CpeJHEero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeIMeTa «XUMHUS» HAa YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI MpeAMeTa «XUMHUS» JOCTUTaIOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  M[paBWIaMHU  TOBEIAECHHUS, CIOCOOCTBYIOIIMMHU  MpOLEccCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OIbITa T[O3HABATEIBHOM W TMPAKTUYECKON JEATEIbHOCTH
oOyJaromuxcs Mo peaan3aliy NPUHIATHIX B OOLIECTBE [IEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUs 00Y4aIOIIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IPEACTABIECHUS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4EOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHMSI HAyKH €CThb pPE3yJIbTar
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUE M IMOCTYIKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cobOmrofieHns TpaBuil 0O€30MMacHOro OOpaleHusi C BEIeCTBAMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUs MOCIEACTBUIA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
NeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrHUX BHJAAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);



MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 11O XUMHUHU;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOI'O HENPUATHUA JCHUCTBUM, TMPUHOCIIIMX BpPEH OKpPYKAOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHus 00 OKpYKalollleM MUPE KaKk O €IMHCTBE MPUPOJAbI U YEIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UABUIM3AlIAN: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTA W BaXXHOW pOJIUA B
CO37IaHNM HOBOHM 0a3bl MaTePUATBHOW KYJIbTYpHI, PEIICHUH TI00aTbHBIX TTPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCHEIIHOTO TpyJa W DKOJOTHYECKH KOMQPOPTHOM >KU3HU KaXJOro UJieHa
o0111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh



MOJIydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBJIICHUN OKPYXKAIOIIET0 MHUpa U
IPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JieJaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XHUMHYECKUE 3HAHUS A
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K O3HAHUIO U UCCIIEA0BATENbCKON NeATeIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX cepax mpodeccruoHambHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XUMUs» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHIE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CHENU(PUKYy METOJO0B ITO3HAHWS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DYHEPTHUS, SIBICHUE,
nporecc, CUCTeMa, Hay4YHbIA (DaKT, IPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIEOBaHNE, HAOTIOCHUE, H3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATLHON KOMIETSHITUN 00yJarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M yYHUBEpCAIbHBIC yueOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIBbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU yueOHbIMH NMOo3HABATEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENEsATh LU JACATECNbHOCTH, 3a/laBasg IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTH PE3YJIbTAaThl ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUM U YCTAHABIMBATh HUX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHMSI M KpUTEPUM [UIsl KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
AQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYMST B PACCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CUMBOJI) OJJIEeMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XUMHUYECKOU
peakuMu — MpPU pEUIeHUH YYEOHBIX IMO3HABATEJNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIQJIETh OCHOBAMH METOJOB HAay4YHOIO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMbBIX CYKJECHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO TIOCTOBEPHOCTU PE3YJIHTATOB HCCIEIOBAHUS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a/ay, NPHUMEHEHHUIO pPa3IndHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcbl MHTepHeTa), aHaau3upoBaTh MH(OPMALUIO PA3IUYHBIX BUIOB U (Hopm
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTS;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpEeTaTh OIBIT KMCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KaueCcTBE CpeACTBa Npu pabore cC
XUMUYECKON uHGpOpMalMel: NpUMEHSATh MEXIpeAMeTHbe ((usudyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMM:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TeMbI B XOJ€ uajiora u/uiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
MOJTY9€HHBIX CAMOCTOSITEIHLHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITTOJTHCHHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM TPOBEIEHHBIX HCCICAOBAHUMN IyTEM COTJIACOBAHMS IO3HMIIMKA B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii aJrOPUTM JEUCTBHA TpH
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBJISATh CAMOKOHTPOJb CBOSH JEATETLHOCTH Ha OCHOBE CaMOaHAJIM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJM XHMHHM B TIO3HAHHM SIBIICHUI



npupoabl, B (OPMUPOBAHMHM MBINUICHUS W  KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PEIICHUS] TPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM O00BEM, YIJIEpoJHbId cKeneT, (yHKUMOHAIbHAs TpyIIa,
paguKal, U30MepHsi, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBbIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHUS
opranuveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3bIK XUMHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (PAKTOJIOrMUYECKHE CBEJIEHUSI O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCMOJIb30BAHUM BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOM JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTepHbIC MPU3HAKU TOHSITHIMA,
YCTaHABJIMBATh UX B3aMMOCBS3b, MUCIOJIb30BATH COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAaHHUH COCTABA, CTPOCHMS U NIPEBPALICHUN OPTaHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JIJIsi
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHCHUN XUMHUUYECKUX PEaKIuH,
W3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB JUIA WILIIOCTPALMU HX
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTh W3YUCHHBIX
OpPraHMYECKMX BEIIECTB IO HMX COCTaABY M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCcy/Tpynne COeauHeHH (YTJIEeBOJAOPOJbI, KHCIOPOJ U a30TCOIEpKallue
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHkiatype (IUPAC), a Takxke NMpPUBOAUTH TPUBHAIHHBIC
HA3BaHUSI OTHAEIbHBIX OPraHUYECKUX BEHIECTB (STUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, GopManbAerui, amneTaabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIJIOTa, OJICMHOBAas KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytiepoBa 1151 00bsiCHEHNS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MAcCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPA3ITHUHBIX
KJIACCOB OPraHMYeCKHX BEHIECTB (METaH, ATaH, ATWICH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ, ATaHOJ], ITHUJIEHIJIMKOJb,
IJIMLIEPUH, (PEHOJI, aleTalbJIeru, MypaBbUHasi M YKCYCHAash KHUCIOTBHI, TIIOKO3a,
KpaxmaJl, 1eJITI0J103a, AMUHOYKCYCHAsl KUCIIO0TA), MILTIOCTPUPOBATh T€HETHUYECKYIO
CBSI3b MEXJY HUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX pEaKUUl C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(pTh, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUHN (HaOMI0CHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BeIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKE IMpaBuiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBIIOJHEHUIO JA0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA M U3YYEHUE €ro CBOWMCTB, KAUYECTBEHHbIE pEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATypanus OCTKOB MPH HATrpEeBAaHWU, IIBETHBIC PEaKIMU OCIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKH OE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHHM COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpPOBaTH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnuu, IHTepHET U APYTUX);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXPAaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbica Tokasarens [IJIK, moscHaTh Ha mpumepax crocoObl
YMEHBIIEHUS] W MNPEAOTBPALICHUS] KX BPEAHOTO BO3JICKUCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CIa0OBUIAIIMX OOYYalOIIMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. bpaiins ans 3anucu XuMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPakaroT:

c(OpPMUPOBAHHOCTh  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIOINICH
€CTeCTBEHHO-HAYYHONW KapTUHBI MHpA, POJM XHUMHM B TIO3HAHUM SIBJICHUUN
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1au
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpene;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJICKYJa, MOJIb, MOJSPHBI OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPO/IHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAMCCOIMALIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakli, XUMUYECKOE pPaBHOBECHUE); TEOPUU U 3aKOHBI (T€Opus
3JIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIMe B OCHOBE NMOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacHOM HCTIOIb30BaHIH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHSTHUS MPU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XHUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHus (HOpMyd BEHMIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKIIUi,
cucremarndeckyro HomeHkaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIHIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJCHTHOCTh U CTENEHb OKHCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKasl, BOJIOPOAHAS) B COCAUHEHUSX, THI
KPUCTAJUNIMYECKOM PEIIETKH KOHKPETHOrO BeIlecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAs, MEeTaJUIMYecKas ), XxapakTep cpebl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COC/IMHCHMH;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K ONpeNeIEHHOMY Kiaccy/rpymme
COEIMHEHUH (MPOCThIE BEIIECTBA — METANIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
N. MeHnneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONLYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c()OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuYeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCAMHEHUU
1o nepuoaam u rpynnam [lepronnueckon cucreMbl XUMUYECKHAX d51eMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHUYECKON CBSI3M MEXK]y HEOPraHUYECKHUMH
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(UIMPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTABY PEArupyrollnX BEIIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHEHHIO CTCIIEHEH OKHCIICHHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPAaBHEHHSI PEAKIHA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIECHHBIC YPABHEHUS PEaKIii HOHHOTO OOMEHa, YYUThIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;



cOpPMUPOBAHHOCTh YMEHHIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIOLINE
KAUEeCTBEHHBI COCTAaB PA3JUYHbIX HEOPraHUYECKUX BEIECTB, pPaCIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHMHM PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEaKIUN MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOro OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIEHNU XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTHU OT BHEIIHero Bo3nencTBus (npunuui Jle llaTtense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallle B OCHOBE NMPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCJIOThI, aMMHUaKa, a
TaKke COOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOoOJIeMax XMMUUECKOT0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUSL «MAacCOBasi JI0OJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpY XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WU O0BEMY OJHOIO M3 YYACTBYIOIIUX B PEAKIIUU
BELIECTB, TEIUIOBOIO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHI IUIAHUPOBaTh W BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (Pa3j0KE€HHE MEePOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpEJENIEHUE Cpelpl pacTBOPOB BEIIECTB C IOMOMIbIO  YHUBEPCAIBHOTO
MHIUKATOPA, BIUSHUE Pa3IHYHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKOW pPEaKIIHH,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cynabdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I10
TeMaMm «Metamne» u «Hemeramib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0e30MacHOCTH IIPU OOpAIEHUHU C BEIIECTBAMHU M JJA0OPATOPHBIM 000PYIO0BAaHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX pEakiuii U (GOpMYIHPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
UHGOpMAIMIO, TOJYy4yaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpElICTBAa MAacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrUX);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXpPaHEHHUSI CBOETO 3J0POBbSI U OKPYKAKOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JICHCTBHS Ha )KMBbIE OPTAaHU3MBbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
NPEAOTBPAILCHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYyYaroMIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
OPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJEeNbIX M CclIabO0BUIANIMX OOYyYaroluXcsi: YMEHHE HCIOJb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3aesioB H TeM (undposrbie)
Ne i/ Kourpoasnsie | IlpakTnyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI
pecypcsl
Pa3nen 1. TeopeTrnyeckne 0CHOBbI OPraHMYeCKONH XHUMHUH
IIpeamer opranuueckor xumuu. Teopus
o http://school-
1.1 CTPOCHHUS OpTaHUYECKUX COCTUHCHHUH A. 3 0 0 AUDLESCT00T
collection.edu.ru
M. bytiepoBa
Hroro mo pazneny 3
Pasnen 2.YraeBoaopoanst
2.1 [TpenensHBIC YTIEBOIOPOIBI — ATKAHBI 2 0 0
59 HenpenenbHble yrieBogOpObl: aIKEHBI, 5 0 1
' QJIKAIUEHBI, AJIKUHBI
2.3 ApoMaTu4ecKue yrieBoaopOabl 2 0 0
24 IIpuponHble HCTOUHUKH YIIEBOAOPOAOB U 3 1 0
' UX mepepaboTka
Hroronopasaeny 13
Pa3znea 3 Kucaopoacoaepskamue oprann4eckue coeJuHeHus
3.1 Cnuptel. ®enon 3 0 0
Asnpnerunsl. KapOoOHOBBIE KMCIIOTEL.
3.2 P 7 0 1
Crnoxxublie 2GUpBI
3.3 VrineBoasl 3 1 0




Hroro no pazneny

13

Pa3znen 4. A3oTcoaepskamue Oprannveckne coeuHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroronopazaeny 3
Pa3znes S5.BbicokoMolieKky/JIsSIpHbIe COeINHEeHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IlpakTnyeckue (nupp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1.TeopeTnyecKneoCHOBBIXUMHH
Crtpoenue aroMoB. [lepnoanueckuii 3aKoH _
1.1 u [lepuogmueckasi cuCTeMa XUMHUYECKHX 3 0 0 B
collection.edu.ru
anemenToB JI. 1. MenjeneeBa
12 Crpoenue Bemectsa. MHoroodpasue 4 0 0
BEILIECTB
1.3 XVMHYECKUE peaklun 6 1 1
Hroronopasaeny 13
Pa3znen 2.Heopranmueckass XuMusi
2.1 Mertabl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 9 0 0
BEILIECTB
Uroronopazaeny 17
Pa3pen 3. XuMus u ;Ku3Hb
3.1 XuUMHS ¥ )KU3HD 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KoJinuecTBo 4acoB DJIEKTPOHHbIE
Harta nu@posbIe
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero U3yueHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypcsl
[IpeamMer OpraHuuecKol XUMUH, ¢& http://school-
1 1 0 0 collection.edu.ru
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHE
Teopust CTpOCHUS OpPTaHUIECKUX http://school-
o .. collection.edu.ru
2 coeaunenuii A. M. byrneposa, eé 1 0 0 S
OCHOBHBIE MTOJIOKECHUS
[Ipencrarienue o Kiaccu(HUKALMH http://school-
3 opraHn4eckux BemecTB. HomeHkmarypa 1 0 0 collection.edu.ry
(cucremaTuyecKast) ¥ TPUBHAILHBIC
Ha3BaHUs OPTaHUYECKHX BEIIECTB
AJIKaHBI: COCTaB M CTPOEHHE, http://school-
4 . 1 0 0 collection.edu.ru
TOMOJTOTHYECKHIN PST
MeraH 1 3TaH — npocreiiiime http://school-
5 1 0 0 collection.edu.ru
NPE/ICTABUTEIN AJTKAHOB
http://school-
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1 0 0 collection.edu.ru
DTUIIEH U IPONUIIEH — NPOCTEHIIne http://school-
7 1 0 0 collection.edu.ru
NPEICTABUTEIN AJIKCHOB
[pakTuueckas pabora Ne 1. «ITomyuenne http://school-
8 . 1 0 1 collection.edu.ru
ITUJICHA U U3yYCHHE €r0 CBOMCTBY» E—
9 Ankanuensl. Byraauen-1,3 u 1 0 0 http://school-




metunoyraauen-1,3. [Tonyuenue
CHHTETUYECKOTr0 KaydyKa U Pe3UHbI

collection.edu.ru

ANKHMHEBL: COCTaB 1 OCOOEHHOCTH CTPOCHUA,

http://school-
collection.edu.ru

10 TOMOJIOTMYECKUH psifl. ALETHIEH —

IIPOCTEUIINI ITPEACTABUTEID AIKUHOB

BerauciieHus Mo ypaBHEHUIO XUMHYECKON http://school-
11 peakim collection.edu.ru

Apenbl: 0eH3011 U TONYOJI. TOKCHYHOCTH http://school-
12 apetion collection.edu.ru

['eHeTHYECKAS CBA3b YTIEBOIOPOJIOB, http://school-
13 collection.edu.ru

NPUHAIEKAIINX K Pa3THIHBIM KiIaccam

[IpupoaHbIE HCTOYHUKHU YTIICBOIOPO/IOB: http://school-
14 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIE collection.edu.ry

rasbl, He)Th ¥ MPOAYKTHI €€ TIepepaboTKu

[IpupoaHble UCTOYHUKH YIIIEBOLOPOIOB: http://school-
15 MPUPOJIHBIN ra3 U MONYTHbIE HEPTIHbIE collection.edu.ru

rasel, He()Th M POAYKTHI €€ TepepadboTKu

KonTponbHas paboTa 1o paseny http://school-
16 collection.edu.ru

«YTIICBOAOPOABI»

I[IpenenbHble OMHOATOMHBIE CIIMPTHI: http://school-
17 collection.edu.ru

METaHOJI U 3TaHOI. BomopoaHast CBsI3b

MHOroaTOMHBIE CIIUPTHI: ATUICHTITUKONb U http://school-
18 collection.edu.ru

TJIMIEPHH

deHO: CTpOeHHE MONEKYITBI, (PU3NUECKUE http://school-
19 . collection.edu.ru

U XMMHYECKUE CBOMCTBA, TPUMECHCHHUE

http://school-

20 Anpaeruapl: GopMabaeTUHI U




alncTalabJCTU . AI_IeTOH

collection.edu.ru

OIHOOCHOBHBIE TIPeIeTIbHBIE KaPOOHOBHIE

http://school-

21 collection.edu.ru
KHCIIOTBI: MypaBbHHAsI U YKCYCHasI
27 [Tpaktuyeckas padora Ne 2. «CBoiicTBa htt” ik sphoo(lj—
. collection.edu.ru
pacTBopa yKCYCHOM KHUCIOTBI»
CTeapHHOBas U OJICMHOBAs! KHCIIOTHI, KaK http://school-
collection.edu.ru
23 MIPEACTAaBUTENN BBICITUX KapOOHOBBIX B —
KHCIIOT
" MBbITa KaK COHM BBICIINX KapOOHOBBIX htt” ik SChOO(;'
o collection.edu.ru
KHCITOT, UX MOJOIIIEE ICHCTBHE
CroxHble 2PHUPHI KAK TPOU3BOIHBIE http://school-
25 KapOOHOBBIX KHCIIOT. ' HAPOIIN3 CIIOKHBIX collection.edu.ru
¢bupos
26 JXupbr: ruapoN3, IPUMEHECHHUE, http://school-
collection.edu.ru
OuoIOrnYecKas posb KUPOB
Vri1eBopl: COCTaB, KIacCH(pHUKAIHUSL. http://school-
27 Baxxneiiine npeacraBuTeNnu: rioKo3a, collection.edu.ru
bpykTO3a, caxapo3a
Kpaxmai u nemioso3a Kak IpHpOIHbIC http://school-
28 HoHMEpE: collection.edu.ru
KourposbHast pabora 1o pasjeny http://school-
29 «Kucnoposcozaepkaiiie opraHuuecKue collection.edu.ru
COCTMHEHHUS
http://school-
30 AMMWHBI: METHJIAMHH ¥ aHHJIHH collection.edu.ru
http://school-
31 AMMHOKHCIIOTHI Kak aMm(pOTepHbIE




OpraHUYEeCKUEe COCAMHEHUS, UX
ouosornyeckoe 3Hauenue. Ilentuast

collection.edu.ru

benku xak npupoaHbie

http://school-

32 1 collection.edu.ru
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMU S
OCHOBHBIC TIOHSTHSI XUMHUHU http://school-
33 . 1 collection.edu.ru
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUHN
OCHOBHBIC METO/IbI CHHTE3a
o http://school-
34 BBICOKOMOJIEKYJISIPHBIX COETUHEHUM. 1 :
collection.edu.ru
[TnacTmaccel, Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrpoanrie | - Ipaxruteckue fllsyqennﬂ zﬁg)aI;OBaTenbﬂme
padoThI padoThI pecypenI
XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs http://school-

1 1 0 0 collection.edu.ru
KOH()HUTypaIHsi aTOMOB =
[Tepuoanueckuii 3akoH u [leproanyeckas 0 0 http://school-

5 cHCTeMa XMMUYECKHUX 3J1eMeHToB 1. . 1 collection.edu.ru
MenneneeBa, uX CBSI3b C COBPEMEHHOU
TEOpPUEN CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHECHHSI CBOMCTB 0 0 http://school-
XHMHYECKUX 3JIEMEHTOB M UX COSIUHEHHH I10 Collection.edu.ru

3 rpynmaM u nepuojiaM. 3HaueHHe 1
MEPUOIMYECKOr0 3aKOHA U CHCTEMBI
XUMH4YecKuX 3yeMeHToB .M. MeHneneera B
Pa3BUTUHU HAYKH
CtpoeHue BemecTBa. XUMUYECKas CBS3b, € 0 0 http://school-

4 BH/JIbI; MEXaHU3MbI 00pa30BaHUS 1 collection.edu.ru
KOBaJICHTHOM CBs3U. BopopoaHas cBs3b
BanieHTHOCTB. DJIEKTpOOTPUIIATENBHOCTD. 0 0 http://school-

5 Crenens oxkuciienns. Bemecrsa 1 collection.edu.ru
MOJIEKYJIIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHUS
[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX. 0 0 http://school-

6 W cTrHHBIE U KOJTOUAHBIE PACTBOPHI. 1 collection.edu.ru
MaccoBas 107151 BEIIeCTBa B pacTBOPE




Knaccugukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCNMHEHUN. | 'eneTnueckas

http://school-
collection.edu.ru

! CBSI3b HEOPTaHMYECKUX BEIIECTB, Pa3IMYHBIX
KJIaCcCOB
Knaccugukarms XuMHUECKIX peakuuii B http://school-
HEOPraHMYECKOW M OPraHUYECKOW XUMUHU. collection.edu.ru

8 3aKOH COXPAHECHUS MACChI BENIECTB; 3aKOH
COXpaHCHHS U TIPEBPALICHUS YHEPTUHU TIPU
XUMHYECKHX PEaKITHIX
CkopocTts peakiun. OOpaTUMBbIC PEaKIUH. hitp://school-

9 collection.edu.ru
XUMUYECKOE pPaBHOBECHE =
[Tpaktuyeckas padora Ne 1. «Bnustaue hitp://school-

10 pa3InYHbIX (AKTOPOB Ha CKOPOCTh collection.edu.ru
XUMHYECKON PeaKinu»

DnexTponuTHYecKas auccoruanus. [loasatue http://school-

1 0 BOJI0poJHOM mnokasatene (PH) pacTeopa. collection.edu.ru
Peakuunnonnoro obmena. ['naponus
OpPTaHUYECKUX U HEOPTaHHMUYECKHIX BEIISCTB
OKHCITUTEIIbHO-BOCCTAHOBHUTEIbHBIC http://school-

12 peaxiy. [ToHATHE 06 NMEKTPOIH3e collection.edu.ru
pacIuIaBoOB U pacTBOPOB COJIEHN
KonTtponbnas pabota 1o pazaeny hitp://school-

13 collection.edu.ru
«TeopeTnyecKkre OCHOBBI XUMUH»

Mertaiuiel, ux nojokeHue B [leproanaeckoit http://school-
CHUCTEME XMMHYECKHUX 3ieMenToB [1. 1. collection.edu.ru
14 MenpeneeBa 1 0OCOOEHHOCTH CTPOCHUS

atomoB. O0mue pu3nyeckrue cCBONWCTBA
METaJIOB




15

CrninaBel METaJIIOB. DJIEKTPOXUMHUYECKUN Psifl
HanpsHKeHUH MeTaIoB

http://school-

collection.edu.

=

u

16

XHUMHYECKHE CBOMCTBA Ba)KHEHIIITNX
METaJIOB (HAaTpUH, Kalnui, Kalbluii, MarHui,
QTIOMUHHI ) U UX COCTUHECHUM

http://school-

collection.edu.

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

http://school-

collection.edu.ru

=

u

18

XHWMHUYECKHE CBOMCTBA IIUHKA, KElIe3a U UX
COeIUHEHUH

http://school-

collection.edu.

=

u

19

[TpaxTuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 10 TEME
«Meramns»"

http://school-

collection.edu.

20

Hewmeramipl, uX Mon0XKEHHUE B
[Teproguyeckoil cucTeMe XUMHUYECKHX
anemenToB J[. 1. MenpeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB

http://school-

collection.edu.

-

u

21

dusnueckue CBOMCTBAa HEMETAJIJIOB.
AmtoTpornusi HeMETaIIIOB (Ha mpuMepe
KHUCTIOpOJ1a, cephl, hocdopa u yrieposaa)

http://school-

collection.edu.

=

u

22

XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPHI U UX
COeTUHEHUN

http://school-

collection.edu.ru

=

u

23

XuMHUYECKUE CBOMCTBA a30Ta, (hocdopa u ux
COCTUHEHUN

http://school-

collection.edu.ru

=

u

24

XHUMHYECKUE CBOWCTBA yIiepoJa, KpEMHUS U
HUX COSIUHEHUU

http://school-

collection.edu.

=

u

25

[IpumeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COeTUHEHUN

http://school-

collection.edu.




O06001ICHNE ¥ CUCTeMaTH3allHsI 3HAHUH 110 http://school-

26 teMe «Hemeramib». Beraucnenus no 1 Collection.edu.ru

YpaBHEHUSM XHMHUYCCKHUX PEAKIUN 1
TEPMOXHUMHUYECKUE PACUETHI
[Tpaktuyeckas pabora Ne 3. «Pemenue
http://school-
27 AKCIIEPUMEHTAJIBLHBIX 3a/1a4 110 TeME 1 ,
collection.edu.ru
"HemeTtasmisi"y
KonTtponbsnas padora 1o remam «MeTasibny
o http://school-

28 u «Hemeramnsi»y/Beepoccuiickas 1 ,
collection.edu.ru

npoBepoyHas pabora

29 Heoprannueckue 1 OpraHu4eCcKUe KUCIOTHI. 1 http://school-

Heoprannyeckue u OpraHuIecKue OCHOBAHHS collection.edu.ru
AmMpoTepHbIe HeOpraHUYeCKHue U
30 OpraHuvecKue coeMHeHus. [ eHeTnueckas 1 http://school-
CBSI3b HEOPraHMYECKHX M OPraHMYECKHX collection.edu.ru
BEIIECTB
Ponb xumun B 06ecriedeHrH SKOIOTHUECKOH,
o o http://school-
31 YHEPTETUYECKON U MUIIEBON 0€3011acCHOCTH, 1 ,
collection.edu.ru
pPa3BUTUU MEAUIITHHBI
[TpencraBienus 00 OOUIMX HAYYHBIX
http://school-
32 MPUHIUIIAX TPOMBIIIJICHHOTO TTOJIYYCHUS 1 AHD.ISchoot
prHI po CHHOTO HofyHe collection.edu.ru
BAXHEHIIINX BEIIECTB
http://school-

33 YenoBek B MHpE BEIECTB U MaTEPHATIOB 1 ,
collection.edu.ru
http://school-

34 XuMus ¥ 3I0POBbE YEIOBEKA 1 :
collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 34
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