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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepanuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble monoxkenns GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMmMe MO XMMHUHM C YYETOM CHEUU(PUKA HAYKHM XUMHH, €€ 3HAUeHUs B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1efnell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MrpaeT ocoOyro pojb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YENIOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE NMOHHMMaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. GOpMHUpPOBAHUE JAAHHOW CHCTEMBI 3HAHWN NPU WU3YYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IpOorpamMMe O XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKONM TEOPUM CTPOCHMSI OPraHUYECKHUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckom XUMHM IIOJYYarOT DPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHuss B npeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O Ba)KHEWIIMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT NOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNA MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBbIMH (aKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HMEIOIMX 0a30BOo€ 3HAYCHHE I
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKH KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIeTCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHMs TJABHBIMHU LIETSIMHU U3YYEHHUS TpeaAMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak  Ba)KHEHIIEH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TECOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB U XUMHYECKHX peakUui, HEOOXOMUMBIX [JIsI TPHOOpETEHUs
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoanus. CerogHs B
NpENoAaBaHNM XUMUU B OOJbIIed CTemeHH OTHAaTCA  MPEeArnovYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATBbHOMN KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3ydYeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanraiusi 00yJarommxcsi K yCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dopMupoBaHne 'y OOy4arOmMXcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jNuHBIX BHIOB
NeATEILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHaIu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaEeT
BaXXHOE MECTO B T[IO3HAHWUM XHMHM, a TaKXe s OLEHKH C MO3ULUH



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTEIFHO MPUOOpPETaTh HOBHIS
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(GhOopMHpPOBaHUE U PA3BUTHE Y 00YUAIOMIUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOJF0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUTAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJC W CBOEMY 370pPOBBIO, a TakKe NPHOOPETEHHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUSA), NTOJyYEHUE U MPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHHMKHK YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €r0 MepepadOTKu.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MTPOBEICHUE MPAKTUUYECKONW PabOThI: MONyYeHHUE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIIEHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi M OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoM Mmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBHE TIIIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJICHHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeAMHECHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, IBETHHIC PEAKIINU OCIIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS ¥ TIOJTMKOHICHCAITHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BAaHWE KakK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HaOII0ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: TMHINEBBIE TMPOIYKTHI, OCHOBBI pPAIMOHAIBHOTO MHUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 31eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTayuibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Macchl BellecTBa WU 00bEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuUMHUA 4 KU3Hb

Ponp xuMum B 0OecrieYeHUM 3KOJOTUYECKOM, SHEPTreTUYECKON U TMHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUAIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XUMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, npaBuia OE30MaCHOTO MCIOJIL30BaHUs MpenapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHSATUM, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS NpeaMeTa «XHUMHs» Ha YPOBHE CpPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW U  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YUCJIE HA OCHOBE NTPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOU CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsS] IPOTHO3UPOBATH HEOIATOMPUSTHBIE SKOJOTUYECKUE
ITOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HAJIM4YHs Pa3BUTOrO HKOJIOITMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIIBHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHHMKATUBHOM M COLHMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
IMBHJIM3AMM: B €€ TyMaHUCTHYECKON HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUIIEBOU U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYKAOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITETILHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3zoBaHus BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHS, SIBIICHHE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmHpoBaHue (yHKLIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaIM3UpOBaTh  MOpoOsIEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS 1Sl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh IOCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOAOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npUOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENILCKOM U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHMKAX uWHMoOpMarmu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBbIE METOJbI MPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MPEICTaBICHUSA
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYIHUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThl M0 HCCIEI0BAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN Ccroco0 MX pemieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPHUILIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COCAUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUI1H);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHMI BIIaJIeTh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHHH, IBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TMOBENCHUS B OBITY W TPYMOBOH MESITEIBHOCTH B IIEIISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4aloUIMXCs: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMHUYECKasT CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHBIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIpPEACIIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIMIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAIUIbl, OKCU/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

chOpPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMUMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TCHETHUYECKOW CBS3U MEX]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peakimu, U3MEHEHHIO CTEMEHEW OKHMCIICHHS DJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACHO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIMUSHUE Pa3jIMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluHu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3J0POBbS M OKPY’KAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiins mis 3amucy XUMHYEeCKUX

dbopmy.
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pasaeiy content.apkpro.ru/ru/catalog/04/11?class=11
Pa3nen 2. Heoprannyeckasi XuMust
https://academy-
2.1 Merasner 6 1 content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-
2.2 H 1 1
CMETaLIbI 9 content.apkpro.ru/ru/catalog/04/11?class=11
53 CB43b HEOPraHUYECKUX U 9 https://academy-
' OPraHUYECKUX BEILIECTB content.apkpro.ru/ru/catalog/04/11?class=11
Hroro o pasgen 17 https://academy-
pasjeiy content.apkpro.ru/ru/catalog/04/11?class=11
Pa3zgen 3. XuMus M 'KU3HL
https://academy-
3.1 XUMHUSA 1 KA3HDb 4 D Y

content.apkpro.ru/ru/catalog/04/11?class=11



https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11

Hroro no pazneny
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB
Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
IIpenmeT oprannyueckoil XuMuH, eé https://academy-

1 et p ’ 1 content.apkpro.ru/ru/lesson/a9f3d191-
BO3HHMKHOBCHUC, pa3BI/ITI/Ie 1 3HAYCHUC 5916-4924-3002-Efb16fa49f68
Teopust cTpoeHUs OPraHuYECKUX https://academy-

2 coequHenunit A. M. bytieposa, eé 1 content.apkpro.ru/ru/lesson/c935a58c-
OCHOBHBIE ITOJI0KEHUI ab0e-4c59-9dcf-20517ae4b52¢
[IpencraBnenue o knaccuukanuu
OpPraHNYCCKHNX BCIIICCTB HOMCHKJ’I&T a https://academv—

3 P i P 1 content.apkpro.ru/ru/lesson/726ee099-
(cucremaTuyeckas) U TpUBHAJIbHBIE 0129-410f-b8be-b4ch589aead
HAa3BaHMsI OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOECHHUE https://academy-

4 ’ . p ’ 1 content.apkpro.ru/ru/lesson/5e70f9ea-
FOMOIIOTHHECKHH PAL 5848-4271-a20a-50045c50804
MerTaH 1 3TaH — IIPOCTEHTIIIe https://academy-

5 P 1 content.apkpro.ru/ru/lesson/b632e242-
TPCAICTABHTCIIH ATTKAHOB 6c13-4a9b-a74f-1ea33dblcabe

https://academy-

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 content.apkpro.ru/ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399

7 DTUJIEH U POMUICH — MPOCTeHIme 1
MIPEJICTAaBUTEITH aJTKEHOB

8 [TpakTuyeckas padora Ne 1. 1 1 https://academy-

«HOJIY‘-ICHI/IC OTUJICHA U U3YYCHHUC CT'0

content.apkpro.ru/ru/lesson/53cd2379-



https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/5e70f9ea-5848-4271-a20a-50045c508e04
https://academy-content.apkpro.ru/ru/lesson/5e70f9ea-5848-4271-a20a-50045c508e04
https://academy-content.apkpro.ru/ru/lesson/5e70f9ea-5848-4271-a20a-50045c508e04
https://academy-content.apkpro.ru/ru/lesson/b632e242-6c13-4a9b-a74f-1ea33db1c4bc
https://academy-content.apkpro.ru/ru/lesson/b632e242-6c13-4a9b-a74f-1ea33db1c4bc
https://academy-content.apkpro.ru/ru/lesson/b632e242-6c13-4a9b-a74f-1ea33db1c4bc
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

CBOWCTB»

2a45-43b1-9f67-7ebcdaf03cel

Aunkanuenbl. byranuen-1,3 u

https://academy-

9 MeTtunoyranuen-1,3. [lonyuenue content.apkpro.ru/ru/lesson/6df23393-
CHUHTETHYECKOI0 Kay4yKa U PE3HHbI 6f08-4b9f-ae01-a983b95b854a
AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTHYECKHII P https://academy-

10 Ap ’ N P content.apkpro.ru/ru/lesson/05¢9a929-

HOTHIEH — HpOvTeHIliiT 6741-4d7¢-84b5-009292468356
HpC)ICTaBI/ITeJH) AJIKUHOB
BI)I‘-II/ICJ'IGHI/ISI 110 ABHCHUIO https://academv—

11 B yp content.apkpro.ru/ru/lesson/al1e60b6-
XAMITACCIOM peaKiiiv ¢250-46€8-9c21-1f69eef518bd
Apensl: 0eH30I1 U TOJIyoJI. TOKCHYHOCTD https://academy-

12 et ol content.apkpro.ru/ru/lesson/d86d7d00-
apeton d5b4-491d-aded-c3dda19feefs
['eneTnueckas cBsI3b yrieBOIOPOJIOB, https://academy-

13 MPUHAJICKAINX K PA3TUIHBIM content.apkpro.ru/ru/lesson/98589908-
Kjaccam 1334-467c-b31c-0eae832d09b0
[TpupoHBIE HCTOUHUKHU

JIEBOJIOPOIOB: TIPHPOIHBI Ta3 U ttps:/acaclemy-

14 T FIOPONOB: TIPHPOZL content.apkpro.ru/ru/lesson/99557a5e-
MOMYTHBIE HEPTAHBIE ra3bl, HEPTH U 9991-4360-97b8-983de535c44d
MIPOJYKTHI €€ epepadoTKu
[TpupoHbIE HCTOUHUKHU

JIEBOJOPOOB: IIPUPOAHBIN ra3 u https://academy-

15 yr P - 1TPHP content.apkpro.ru/ru/lesson/99557a5e-
MOMyTHBIE HEPTAHBIE ra3bl, HEPTH U 9991-4360-97b8-983de535c44d
MIPOJYKTHI €€ nepepadoTKu

16 KonTtponbHas pabora 1o pasaeny
«YTIIEBOIOPOIBI»

17 [IpenenbHble OJHOATOMHBIE CITUPTHI: https://academy-

MEeTaHOJ u 3TaHo. BomopoaHas cBs3b

content.apkpro.ru/ru/lesson/5439c18b-



https://academy-content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/a11e60b6-c250-46e8-9c21-1f69eef518bd
https://academy-content.apkpro.ru/ru/lesson/a11e60b6-c250-46e8-9c21-1f69eef518bd
https://academy-content.apkpro.ru/ru/lesson/a11e60b6-c250-46e8-9c21-1f69eef518bd
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/98589908-f334-467c-b31c-0eae832d09b0
https://academy-content.apkpro.ru/ru/lesson/98589908-f334-467c-b31c-0eae832d09b0
https://academy-content.apkpro.ru/ru/lesson/98589908-f334-467c-b31c-0eae832d09b0
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHOroaroMHsbI€ CIIMPTHI:

7440-4b6f-bf84-c04fad71694f
https://academy-

18 content.apkpro.ru/ru/lesson/461aa9c8-
YTHIICHIJIMKOIL 1 TIMICPHH c0ef-4827-a8e5-d12a0bedc826
@DEeHOJI: CTPOCHUE MOJIEKYJIbI, https://academy-

19 (bU3MYeCKre U XMMUYECKHUE CBONCTBA, content.apkpro.ru/ru/lesson/649883b8-
IIPUMEHEHNE 7c5f-4116-896e-10a2278b08f1

https://academy-
An :

20 PACTHB! (bcijanbﬂemﬂ 1 content.apkpro.ru/ru/lesson/8664b319-
AUCTAILACTHAL. ALCTOH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE MPEJIETbHbBIC https://academy-

21 KapOOHOBBIE KHCIOTHI: MypaBbUHAS U content.apkpro.ru/ru/lesson/b4feaa04-
YKCyCHas 3438-4b57-a3ec-ba0f9fe63c0d

. https://academy-
I1 6orta Ne 2. «C

22 paKTicckas pa ?Ta ® £ «LBOHCTRA content.apkpro.ru/ru/lesson/9834d408-
PactBopa yKCYCHOM KUCIOTHD) 386d-444a-8de3-7efbadh98cdb
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, https://academy-

23 Kak MPEeACTaBUTENH BBICILIUX content.apkpro.ru/ru/lesson/71ac43f2-
KapOOHOBBIX KUCIIOT a0d4-4945-a0eb-1e59cd5f4d9f
MBgUIa KaK COJIN BEICIINX KapOOHOBBIX https://academy-

24 . p content.apkpro.ru/ru/lesson/1964650c-
KHCITOT, HIX MOTOTHEe ACHCTBHE 40ab-48ef-8hd6-1000442a343a
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE https://academy-

25 KapOOHOBBIX KUCIOT. ['uaponu3 content.apkpro.ru/ru/lesson/c824097c-
CIIOKHBIX 3(pHUpOB cdda-4f2a-b997-97a9fe5951b5
JKupsel: ruaponus, IpuMeHeHne https://academy-

26 5 Dbl THID 1P ’ content.apkpro.ru/ru/lesson/59bb0chc-

HONOTHHCCKAs pOJIb XKHMPOB 6fbb-419c-bc43-722177495h9%
https: d -

27 VYTeBoIbl: COCTaB, KiIacCU(UKAITHS. ps://academy

content.apkpro.ru/ru/lesson/709ce43a-



https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/ru/lesson/1964650c-40ab-48ef-8bd6-1b00442a343a
https://academy-content.apkpro.ru/ru/lesson/1964650c-40ab-48ef-8bd6-1b00442a343a
https://academy-content.apkpro.ru/ru/lesson/1964650c-40ab-48ef-8bd6-1b00442a343a
https://academy-content.apkpro.ru/ru/lesson/c824097c-cdda-4f2a-b997-97a9fe5951b5
https://academy-content.apkpro.ru/ru/lesson/c824097c-cdda-4f2a-b997-97a9fe5951b5
https://academy-content.apkpro.ru/ru/lesson/c824097c-cdda-4f2a-b997-97a9fe5951b5
https://academy-content.apkpro.ru/ru/lesson/59bb0cbc-6fbb-419c-bc43-722177495b9e
https://academy-content.apkpro.ru/ru/lesson/59bb0cbc-6fbb-419c-bc43-722177495b9e
https://academy-content.apkpro.ru/ru/lesson/59bb0cbc-6fbb-419c-bc43-722177495b9e
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Baxneiiue npeacraBuTeNnu: Ti0K03a,
bpykTO3a, caxaposa

deb6-4281-963b-01d2e212d4d0

KanMaII " OEJJIK0JI03a KaK ITPUPOJHBIC

https://academy-

28 1 content.apkpro.ru/ru/lesson/690fbb76-
HOJIHMEpBL f94a-4f77-bbbe-3d3ae748f716
KonTponpHas pabota mo pazueny

29 «Kucnopoacoaepxaiiue opraHuuecKre 1
coequHeHus»/ Beepoccuiickast
IIpOBepoYHas pabora
OOm1ast XxapaKTEepUCTHKA

30 a30TCOJCPKAIIUX OPTAHUICCKUX 1
coenuHeHuii / Beepoccuiickas
IIpOBepoYHas pabora

https://academy-
31 AMUHBI: METHUJIAMHH U aHUJIUH 1 content.apkpro.ru/ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCITOTHI Kak aM(OoTepHbBIE
OpraHNYeCKHUE COCTUHEHUS, UX https://academy-

32 Ounosiornueckoe 3HaueHue. [lenTu bl 1 content.apkpro.ru/ru/lesson/c2f2f3d7-
Benku kak MIPUPOJHBIE 43d1-4873-ace0-78eca6009628
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS
OCHOBHBIE TOHSATHS XUMHUHU https://academy-

33 . 1 content.apkpro.ru/ru/lesson/45b81dac-
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH acba-4406-99e3-14c3ba78050a
OCHOBHBIC METOJIBI CHHTE3a https://academy-

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 content.apkpro.ru/ru/lesson/fa82206c¢-
[TnacTmacchl, kKaydykH, BOJIOKHA 1109-41d9-aa60-63bce7ac1004

OBUIEE KOJIMYECTBO YACOB I10 34
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https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/ru/lesson/fa82206c-1109-41d9-aa60-63bce7ac1004
https://academy-content.apkpro.ru/ru/lesson/fa82206c-1109-41d9-aa60-63bce7ac1004
https://academy-content.apkpro.ru/ru/lesson/fa82206c-1109-41d9-aa60-63bce7ac1004

11 KJIACC

KoaunuecTBO 4acoB

Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI

1 XUMUYECKUHN AIEMEHT. ATOM. 1
DneKTpoHHas KOHPUTYpALUS aTOMOB
[Tepuoanueckuii 3axon u [lepuoanueckas
cUCTeMa XUMHU4YecKuX srnemeHToB [[. 1 https://academy-

2 M L 1 content.apkpro.ru/ru/lesson/e7d48881-

eHz[eJ}eeBa, UX CBSI3b C COBPEMEHHOMN 0550-49da-a49¢-7375c3d03369
TEOpHEIl CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX
COEIMHEHMI MO IpynnaM 1 nepuoiam https://academy-
3 3 Py P ' 1 content.apkpro.ru/ru/lesson/9559dcdb-
HayeHUe NEPUOIUYECKOTO 3aKOHA 1 3b1b-4e38-b698-ech74d1daade
CHUCTEMBI XUMHUYECKUX djieMeHTOB J[. 1.
MenpeneeBa B pa3BUTHU HAYKH
Crpoenue BeniecTBa. XMMHUUYECKasl CBS3b, https://academy-

4 e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS 1 content.apkpro.ru/ru/lesson/2859ec02-
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b 8ecd-4cd8-8531-edad962608fb
BaneHTHOCTh. DNEeKTpOOTPULIATETLHOCTD.

5 Crenens okucienus. Bemecrsa 1
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUSA
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. https://academy-

6 HcTrHHBIE ¥ KOJUIOUIHBIE PACTBOPHI. 1 content.apkpro.ru/ru/lesson/8ae38be6-
MaccoBas 10715 BELIECTBA B PaCTBOPE e06f-4fae-9729-69903109f968

7 Knaccudukanms 1 HOMEHKIaTypa 1 https://academy-
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HEOPraHUYECKUX COCIUHEHUN.
['eneTnyeckast CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

content.apkpro.ru/ru/lesson/5e33bc30-
805d-41fe-bf72-860434f45f57

Krnaccudukanus XuMHYECKUX pPEaKIuii B

HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.

https://academy-

8 3aKOH COXpaHEHHUsI MaCChl BEIIECTB; content.apkpro.ru/ru/lesson/75637222-
3aKOH COXPaHEHHUsI U IIPEBPALCHUS d397-4bla-810a-cc7bca9e8alc
SHEPTUU NPU XUMUYECKUX PEAKIUAX
CxopocTs peakiun. O6paTHMbIe https://acadenmy-

9 content.apkpro.ru/ru/lesson/fOcb5def-
peaknuu. XMMU4YECKOE PABHOBECHE 307e-4575-89d0-86041b603655
[IpakTuueckas padora Ne 1. «BnusiHue https://academy-

10 pa3IUyHBIX (DAKTOPOB HA CKOPOCTH content.apkpro.ru/ru/lesson/57db2d37-
XUMHUYECKON PEaKIIUM» 0102-4830-926a-6¢5195a21dba
DNEeKTPOIUTUYECKAS AUCCOLUALIHS.

[Tousitie 0 BogopoaHOM mokasatene (pH) https://academy-

11 pactBopa. Peakuiuu nonnoro ooMeHa. content.apkpro.ru/ru/lesson/66de83ch-
I'maponus opraHu4ecKux u 2cf5-4abb-82e6-f0445e041396
HEOPraHUYECKUX BEILECTB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC https://academy-

12 peakmuu. [lonsitre 06 >mekTponuse content.apkpro.ru/ru/lesson/b6aadfae-
pacIiaBoB U paCTBOPOB COJIEH d170-4412-a3e4-d4fe53d0c0f2

13 KontponbHas paboTta mo pazaery
«Teopernyeckne OCHOBBI XUMHUU»

Mertainbl, uX MOJIOKEHHUE B
IIepuonnueckol cucTeMe XUMUYECKHUX https://academy-
14 snemenToB JI. 1. MenaeneeBa u content.apkpro.ru/ru/lesson/2390b83e-

0COOEHHOCTH CTpoeHus aroMoB. O01mme
(hU3MYEeCKre CBONCTBAa METAJIIIOB

a935-4¢96-bd3a-25f26d9c1139



https://academy-content.apkpro.ru/ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
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https://academy-content.apkpro.ru/ru/lesson/66de83cb-2cf5-4abb-82e6-f0445e041396
https://academy-content.apkpro.ru/ru/lesson/b6aadfae-d170-4412-a3e4-d4fe53d0c0f2
https://academy-content.apkpro.ru/ru/lesson/b6aadfae-d170-4412-a3e4-d4fe53d0c0f2
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CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI

https://academy-

15 . content.apkpro.ru/ru/lesson/5ch78fa0-
DAL HALIPAKCHUH METAILIOB e8c1-4d12-9551-4c93fdc1342¢
XUMHYECKHE CBOMCTBA Ba)KHEHUIIINX https://academy-

16 METaJUIOB (HATPUH, Kaaui, KaabIlui, content.apkpro.ru/ru/lesson/652d0bb8-
Mar"uii, aTftOMUHHUI) U UX COeTMHEHUN 5e5a-43bb-9f98-e0cf82ff1d75
XuMHYecKre CBOMCTBA XpoMa, MeIH U UX https://academy-

17 . DOMa, Mel content.apkpro.ru/ru/lesson/1be736¢4-
COCAMHCHHH 9fb9-473e-b851-dfdbd1875faa
XuMHuUyecKre CBOMCTBA IIMHKA, JKejae3a 1 https://academy-

18 . " ’ content.apkpro.ru/ru/lesson/fdfablcc-
X COCAUHCHHH 83f5-43e4-9c93-daffa78669de
[IpakTuueckas pabora Ne 2. "Pemienue https://academy-

19 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME content.apkpro.ru/ru/lesson/6545ec44-
«MeTamis»" 34c5-43f6-826b-a648d7d6fef7
Hemeramnel, nX MON0KEHNE B
[lepuoanueckoi CUCTEME XUMHUYECKUX https://academy-

20 P M content.apkpro.ru/ru/lesson/2390b83e-
snementos /. M. Mennencesa u 2935-4c96-bd3a-25f26d9c1139
O0COOEHHOCTH CTPOEHHUS aTOMOB
dusznyeckue CBOMCTBA HEMETAILJIOB. https://academy-

21 AnoTpomnus HeMeTaJUIoB (Ha mpumepe content.apkpro.ru/ru/lesson/d5b93cf4-
KHCIIO0pOAa, cepsl, pocdopa u yriepozaa) 36df-474d-8680-6a24c4c5a342
XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI ttps:/acaclemy-

22 N - P content.apkpro.ru/ru/lesson/4a7582e7-
X COC/IHCHHH f26¢-44b1-8055-d9f4eal212db

N https://academy-
X

23 FMIeCiHe C?OHCTBa a3ota, pocgopa n content.apkpro.ru/ru/lesson/4cfcced8-
1% COCAMHCHIH 41ec-4739-9c35-dafbelb34cha

24 XUMHUYECKHE CBOMCTBA YIJIEpOa, https://academy-

KPEMHUS U UX COCIUHEHUH

content.apkpro.ru/ru/lesson/d5b93cf4-
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[IpuMeHeHNEe Ba)XHEUIINX HEMETAIIOB U

36df-474d-8680-6a24c4c5a342
https://academy-

25 . content.apkpro.ru/ru/lesson/d5d51b25-
X CoCIMHEHHH 36be-4fe6-9648-ah2f92145fcd
O0001IeHrEe U cUCTeMaTU3alus 3HAHUH
o teMe «Hemeraimiely». Beruucienus mo https://academy-

26 ' . content.apkpro.ru/ru/lesson/7e3db04d-
YPABHSHIM XUMITISCIUX Peaiciiti n 763f-49¢8-95e9-e2bda50ec3s5
TEPMOXHUMHUYECKUE PACUETHI
[IpakTuueckas padorta Ne 3. «Pemienue https://academy-

27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME content.apkpro.ru/ru/lesson/7c19b0ba-
"HemeTtamaber"» 7815-4db3-86f4-d0ac5b740b3b

28 KonTponbHas padoTa no remam
«Metamael» 1 «Hemeraisy
Heoprannueckue u opranndeckue https://academy-

29 KHuCIO0THL. Heopranndeckue u content.apkpro.ru/ru/lesson/35c2be59-
OpraHMYeCKHEe OCHOBAHUS f1c6-46c6-910c-46a0576d6924
AmMoTepHbIe HeopraHUYeCcKHue 1
OpraHHYecKHe COCIUHEHHUS https://academy-

30 Fp a ’ content.apkpro.ru/ru/lesson/46b429e4-

€HETUYECKas CBSI3b HEOPTAHUYECKUX U 931c-43fb-a2ba-be9eObbeddef
OpraHUYECKUX BEIIECTB
Pone xumuu B o0ecrieueHun
9KOJIOTHUUYECKOM, DHEPTeTHUECKOM U https://academy-

31 e ’ p content.apkpro.ru/ru/lesson/984da7aa-
[THILEBOH HE3OMACHOCTH, PasBHTIH 2bdd-44e2-b62¢-8089646fdbbd
MEIUIAHEI
[IpencraBnenus o0 0OIIMX HAYYHBIX https://academy-

32 IIPUHLUIIAX IIPOMBIIUIEHHOIO MTOIYy4EHUs content.apkpro.ru/ru/lesson/f5999557-
Ba)KHEHUIIINX BEIIECTB 18c8-4853-83a0-588hf830407a

https://academy-

33 YesnoBek B MUpE BEILECTB U MaTEPHAJIOB

content.apkpro.ru/ru/lesson/96aa0112-
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34 XuMHS U 310pOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

d757-40cb-b086-4ffb3717aa40

https://academy-

content.apkpro.ru/ru/lesson/18a74884-
fa8d-45fe-9dd2-c35bd61cc302
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM Ccpefie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(yHKIIMOHANIGHASL  TPYIIIIA, paaukan, H30Mepus, W30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCO/ICpKAIINE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHHUs); TEOPUU M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpOoeHusi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U OE€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATHS IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(OpPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPraHUIEeCKUX
BEIIECTB I WIITIOCTPALUUA MX XUMHYECKOTO M MPOCTPaHCTBEHHOTO

CTPOEHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrnepoBa mis o0bscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBasl KHCJOTa, TJIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTI0JIo3a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
¢u3nyUecKkne W XWMHUYECKHUE CBOWCTBA THUIHMYHBIX MPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, wmermnOyramuen-1,3, OGeHzodn,
METaHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (EHON, areTaibIeTu,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONIOJeHUE, W3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKXkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpaLCHUS] OPraHUYECKUX BEIIECTB IIPH HArpEBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYMCIIEHUS 110 XMMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTB YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa MaccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3Horo MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS HA KHMBbIE OpPraHU3MBbI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMK), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

Brnagenue cucremMoi XMMUYECKMX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIAraloIlMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOMTAIH aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHMS, XMMUYECKas CBA3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKka, THIbl XUMHUYECKUX —peakiui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 3K30- U SHAOTEPMHUYECKHE,
peakiy HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
UIEKTPOIIUTUYECKAs]  JUCCOLMALUSA, OKHUCIMUTENb, BOCCTAaHOBHTEID,
CKOPOCTh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJIUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (DPAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IaCHOM HCIIOIb30BAaHUM Ba)KHEHMIIMX
HEOPraHWYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSA3b HM3YYECHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U UX IPEBpALICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYrux

€CTCCTBCHHOHAYYHLIX IPECIAMETOB

13

14

1.5

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUUYECKUX SIBICHUM (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupoBaHHOCTh yYMEHHI OMPEAENATh BaJCHTHOCTh H CTENEHb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ XUMHUYECKOH CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJUTH4ecKasi, BOJIOPOJHAsI) B COCIUHEHHIX, THI KPUCTALTHYECKON
pPEMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJsSpHas, MOHHAs,

MeTajuIn4yecKas)

C(I)OpMI/IpOBaHHOCTL YMCHHf/'I ONPCACIIAThL XapaKTCp CpCAbl B BOJHBIX




pacTBOpax HEOPraHUYECKUX COEAMHEHUN

1.6

1.7

ChopMUPOBAaHHOCTh ~ YMEHHS  KJIACCH(HMIIMPOBATH  XMUMHYECCKHE
peaKknuu Mo pa3InYHbBIM MPHU3HAKaM (YHCIy H COCTaBY pearupyromImx
BEIIeCTB, TemIoBoMY J(h(deKTy peakiuu, HW3MEHEHHUIO0 CTereHel
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTaJiu3aTopa)

ChopMupOBaHHOCTb ~YMEHMH  COCTaBJIATh  YPABHEHUS  peakLui
Pa3JIMYHBIX TUIIOB, IIOJHBIE W COKpAIIECHHBIC YpPAaBHEHUS pEAKLUN
HMOHHOI'0 0OMEHA, YUUThIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

1.9

ChopMupoBaHHOCTH YMEHHUI NPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KAueCTBEHHBI  COCTaB  pa3iIUYHbIX HEOPraHWYECKHX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI, HMPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHMYECKUX BEILECTB
CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuin IIOCPEJICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

ChopmMupoBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peaklny OT Pa3iNdHbIX (haKTOPOB

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle Hlatense)
OO01mas u HeopraHu4yecKkasi XUMHUs

CdhopMupoBaHHOCTh yMEHHUI packpeiBaTh cMbica [lepuonndeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPHUPOBATH ero

CUCTEMATHU3HUPYIOIIYI0,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIN

2.2

2.3

CpopMHUpPOBAaHHOCTH YMEHHUN XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ileproanueckoit
cuctemMbl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHA «S-, P-, O-27€KTpOHHBIC OpPOUTAN», «IHEPreTUYCCKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojamM u rpynmnam

[Iepnonnueckoii cucteMsl XuMudecknx 3y1eMeHToB [I.1. Menneneesa
CchopMupoBaHHOCTh yYMEHHUI XapaKTepu3oBaTh (OMHUCHIBATh) 0OO0IIME
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IMYHbIX KJIACCOB,

IMOATBCPKIAATh CYIICCTBOBAHUC TCHETHYSCKOM CBsA3HU MCKIY




HCOPraHN4CCKUMU BCIICCTBaMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

ChopMUpOBaHHOCTH ~ YMEHMH  yCTAaHAaBIMBAaTh  IPUHAIJIECKHOCTH
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymme) coenuHEHUN (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUOAPOKCHUADBI, COJ'H/I)

ChopMupOBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui CcOCTaBleHHS (OPMYJT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknwmii, cucrematrueckyto Homenknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BelecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas H3BeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBaThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TCHETUYCCKOW  CBS3M  MEKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMONIBIO  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTH YMEHHI MJIAHUPOBATH U BBIOIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jioKEHHUE IEpOKCHAAa BOAOPOJAa B IPUCYTCTBUU
KaTajau3aTopa, OINpEIeJeHUE Cpeabl PAaCTBOPOB BEIIECTB C IOMOIIbIO
YHHUBEPCAIbHOTO WHAMKATOPA, BIMSHUE pPAa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XHMHYECKON peakiuH, peakuud HOHHOro oOMeHa,
KauecTBEHHbIE PeaKUu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHUE SKCIEPHMEHTANbHbIX 33Jad IO TeMaM
«Metamnel» u «HemeTannasl») B COOTBETCTBUH C MPAaBHIAMU TEXHHUKHU
0€30IacCHOCTH TpH OOpaIleHWH C BeIIeCTBAMM M JIaOOPAaTOPHBIM
0o0opynoBaHuEM; MIPE/ICTaBIATh pe3yJIbTaThI XUMUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIHX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTL BBIBOJZIbI HA OCHOBC 3THUX PE3YJIbTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMHUYECKON ToCcynoil M 1mabopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

CdopmMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMWYECKHUE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NPOMBIIIJIEHHOTO IMOJIYyYEHUs CEpPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
OOIIMX HAyYHBIX MPHUHIMIIAX ¥  DKOJOTHYECKHX  Mpoliemax

XUMHYECCKOTO IMTPOMU3BOJCTBA




XUMHUS U KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMHUpPOBAHHOCTh TPEJACTABICHUNH O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHH B TO3HAHUHU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS M KYJIbTYPBI
JAUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOU s
pelleHrs NPaKTHUYECKUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, NOIy4aeMyl HU3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUU, ceTh IHTEpHET U ApyTrHe)

CpopMHUpOBAaHHOCT, yMEHUW COOJIIOJATh TIPAaBWJIA JKOJIOTHUYECKH
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAKOLIEH NPUPOJHOU

cpebl

3.4

Oco3HaBaTh ONACHOCTb  BO3JEHUCTBHS HAa JKUBBIE OPraHU3MBbI
OIpEeACIEHHBIX BELECTB, TOHUMast cMblca nokasarens 11K, noscHaTs
Ha IpuMepax crnocoObl YMEHBIIEHUS U NMPEAOTBpAILEHUs UX BPEIHOTO

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJISI BEIECTBA B PAcCTBOPE»,
OOBEMHBIX OTHOILICHHH Ta30B MPH XUMHUYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

11

1.2

[Ipenmer opraHMYecKONM XHMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJyYeHUU HOBBIX BEHIECTB M MaTepuayioB. Teopusi CTPOEHUS OPraHHMYECKUX
coequHenniit A.M. bytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CtpykTypHble (QOpMYNIBI OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, HW30MEpHs.
XuMudeckasi CBsI3b B OPraHUYECKUX COCIUHEHHUAX — OJIMHAPHBIE W KpaTHbIC

csi3u. [Ipencrasienne o KiIaccuPpUKaUM OPraHuIeCKIX BEIICCTB

1.3

Homenknarypa opraHMyeckux COEAMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psill. MeTaH U 3TaH — IpoCTenIIne
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE U XHUMHUYECKHE CBOHCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaxXO0XJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKHI P, OTHIEH H IMPOIMWIICH —
HpOCTGﬁI.HHC MMpCACTAaBUTCIIN AJIKCHOB! Q)HSI/I‘IGCKI/IG M XUMHUYECKHE CBOICTBa
(peaKIII/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, TUApATaAlMU, OKHUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeiune
XMMHYECKHEe CBOMCTBa (peakius noiauMepusanuu). IlomydeHne CUHTETHYECKOTO

KayuyKa U PEe3HHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTHYECKUH psil. ALETUIICH —
NPOCTEHIIMIA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XMMHUYECKHE CBOWCTBA (peakluu ruApUPOBaHNs, FaJIOT€HUPOBAaHMS, THIPATALINY,

TOpPEHMSI), TOJIyYE€HUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUECKHE W XHUMHYECKHE CBOWCTBA
(peakuuu raJoreHupOBaHMs U HUTPOBAHUS ), MOTy4YeHUE U TpuMeHeHue. Tomyou:
cocTaB, CTpoeHue, (u3MYeckue ¢ XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBaHUs), MOJy4eHHE M TNpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTHyeckasl CBSI3b MEXIY YIIE€BOJIOPOJAMU, MPUHAMICKAIUMHU K

Pa3JINIHBIM KJIacCaM

2.6

[Ipupoanbie HCTOYHUKH YTiIeBOAOPO0B. [Ipupoanblii ra3 u nonyTHele HeTIHbIE
ra3sl. Heg1p 1 e€ mpoucxoxnenue. CrnocoObl nepepabOTKH HEPTU: MMEeperoHkKa,

KPEKUHT (TepMHUECKHUI, KatanuTtuiyeckuit), nuponus. IIpoaykTsl mepepaboTku




He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromap u

MPOAYKTHI €To nepepaboTKH

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenenpHbIe OHOATOMHBIE CIIUPTHI. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHUYECKHE  CBOMCTBa  (peakuMd €  AKTUBHBIMH  METaJlJIaMH,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHHe), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIAa HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHbIE CIUPTHL. DTUIICHIJIMKONIb U TIUIEPUH: CTPOCHUE, (U3NIECKUE U
XMMHUYECKHE CBOMCTBa  (B3aUMOACWCTBUE CO  ILENOYHBIMH  METaJJIaMH,
KayecTBEHHasl peaklus Ha MHOIOATOMHbIE cHUpThl). JleificTBue Ha opraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TJIIMICPpHUHA U OTUJIICHITIUKOJIA

deHou: CTPOCHUC  MOJICKYIIbI, q)HSI/ILleCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue GpeHona
Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTPOEeHUE, GU3HUCCKUE H
XUMHUYECKHUE CBOMCTBA (PEaKIMU OKUCICHUS U BOCCTAHOBJICHMSI, KAUECTBECHHBIC

peaKHI/II/I), IMMOJIYYCHHUC U IIPUMCHCHUC

3.4

OAHOOCHOBHBIE Tpe/eabHblE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTpPOEHUE, PU3HUECKUEe U XMMUUYECKHE CBOMCTBA (CBOMCTBa, o0IIMe IS
Kjlacca KHCJIOT, peakuus JSTepuuKanuu), I[OIy4eHHe U [pHUMEHEHHUE.
CreapuHOBasi U OJICMHOBAsI KHUCIOTHI KaK MPEICTAaBUTEIH BBICIIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[GI\/JICTBI/IC

3.5

Crnoxxnbie 2(UpBl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, KiacCU(UKAIUSA YIIeBOAOB (MOHO-, M- M IOJIMCaXapuibl).
I'moko3a — mpocTednmii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
bu3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHHEe aMMHa4HbIM pacTBOpoM oOkcuaa cepedpa(l), BoccTaHOBIICHHE,
OpOoKeHME TIIOKO3bl), HAaXOXJEHUE B MPUPOJE, NMPUMEHEHHE, OMOJOorHyYecKas
poab. @otocuHTe3. PpyKTO3a KaK N30MEP TIIIOKO3bl. Kpaxmai u nemnosno3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. dusznueckue u

XUMHUYECKHE CBOICTBa Kpaxmaia (TUIpOIN3, KaYeCTBEHHAs PeaKIis C HOJA0M)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs

4.1

4.2

AMUHOKHUCIIOTHl Kak amM@oOTepHble OpraHuyeckue coequHeHus. duznueckue U
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe IIMIUHA). buojoruueckoe

3HaYE€HUE aMUHOKHUCIOT. IlenTuasl

benku kak NpUPOAHLIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/I‘-IHaSI,




BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIU3, ACHATYpaIlisl, KAYeCTBEHHbIE peaKlluy Ha OeKu

BricokoMouneKysipHbIE COEMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb IMOJIMMEPU3ALIUH, CPEIHAS MOJIEKYJ I pHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUH —
IIOJINMEPU3aLUs U TTOJMKOHIEHC AL

OKCIIepUMEHTANIbHbBIE METOAbl M3Yy4YeHMsI BELECTB M HUX IMPEeBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yykoB. [loirydeHne CHHTETH4ECKOT0 KaydyKa U pe3UHbI

11 KVIACC

Kox

11

1.2

1.3

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeopeTnyeckre OCHOBbI XUMUU

XUMHUECKUH dy1eMeHT. ATOM. SIpo aTtoma, W30TOMBI. DJIEKTPOHHAS 000JI0UKa.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacrpe/esieHns 3JIEKTPOHOB M0 OpOUTANISAM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

Ilepuonuueckuii 3akoH u [lepuoguueckast cucteMa XuMHYECKUX 31eMeHToB J1.1.
MengeneeBa. CBsA3b NepUOAMYECKOro 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB /(.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XHUMUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNmamM U IepHoJaM.

3HadeHue NepuoANYCCKOr0 3aKOHA B Pa3BUTHU HAYKU

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. Buabl XUMHUYECKOW CBS3H
(koBaJieHTHAs HEMOJISIpHAsE W TOJSpHasi, HWOHHAs, MeTalndeckas). VoHBI:
KaTHOHBI U aHHOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTb. DNeKTpoOTpHUIIATENILHOCTh. CTENEHb OKUCIEHUS

1.5

BemecTBa MOJNIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMA KpUCTAUIMYEeCKoW pemérku. I[loHsTHE O AMCHEpCHBIX
cucteMax. VIcTMHHBICE W KOJIJIOMJIHBIE PacTBOpBL. MaccoBasi JTOJsl BEIIeCTBa B

pacTtBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnii. HomeHknatypa HeopraHuueckux




BCIICCTB

1.7

Xumuyeckas — peaknus.  Krnaccudukamuss ~— XMMHUECKUX — peakluii B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHMSI MAcChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIIHAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOparumble peakuuu. XHUMUYeCKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosiHUE XUMHU4eckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

2.2

Onekrponutnyeckas aucconuanus. CuibHbIe M ciaalbie 3MeKTpoiuThl. Cpena
BOJIHBIX PacTBOPOB BEIIECTB: KKCJIasl, HEUTpaIbHAasl, MIeJI0YHas. Peakiinm HOHHOTO

oOMeHa
OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIINH
Heoprannueckas xumus

Hemeramnsl. [Tonoxxenne HemeTauioB B [leproanyeckol cuCTeMe XMMHYESCKHX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IPUMEpPEe KUCIOPOaa, CEePHI,
docdopa u yrnepoaa)

XUMHUECKUE CBONCTBA BaXXHEWIIMX HEMETAJIOB (TalOreHOB, CEpbI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAIIMX ~ KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI04EK
aToMoB MeTasuioB. OOmue ¢usndeckne cBoiicTBa MeTaioB. CIilaBbl METaIOB.
DNEeKTPOXUMHUYECKUH Psil HANPSHKEHU METAJIIOB

XUMUYECKHE CBOWCTBA BaXXHEHIIUX METAUIOB (HATpUM, KaJuii, KallbLIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CIoCcOOBI MOTyYeHUsI MeTAIJIOB. [I[puMeHeHe METaIIOB B OBITY U TEXHHUKE

2.5

I'enetnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMJICKAINUX K PA3IMUYHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUI

[IpencraBnenust 00 OOIMMX HAYYHBIX MPUHIUINAX MPOMBIIUIICHHOTO TOTYYSHHS

BaXKHEHIIIMX BelIecTB. YeloBeK B MHPE BCIICCTB U MATCPUATIOB!: BaKHEHIIIHE

CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKHMOHHBIC MaTCpUalibl, KpacCKH, CTCKIIO,




KCpaMHuKa, MaTCpuaJibl I DSJICKTPOHUKHU, HAHOMATCPUAJIbI, OPraHUYCCKUC H

MUHepaJIbHbIE yI00pEeHUs

3.3

Xumusi W 370pOBbE YEJIOBEKAa: IMpaBWja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpermapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJL30BAHUS MIPEIapaTOB OBITOBOM XUMUHU

B HOBCCI[HCBHOﬁ KHN3HU
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