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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraneHHbIx B DegepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX TOJIO)KeHH «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/JOB K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMpPEAEIICHUIO
oOwIel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMs, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YellOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyaroluxcs Ha YpOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mmx 1efled W TMPUHINIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO0 POJb B
COBPEMEHHOW HUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHKE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAloIleM MHUpPE Kak O €IUHCTBE
NPUPOJIBI M YeJOBeKa, KOTOpoe (popMHUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3AWMOCBS3M MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMH HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHas XMMHA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMH LEASMH W NPUHLMIIAMH CPEAHETO OOIIETo
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOUYEHHS B JKU3Hb COLUYMA, MPOAOJKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMa  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHuyeckKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIIOYEHHEM 3HAHMM W3 OO0Ileld XUMHH) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEepBOHAYAILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HW3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HUIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHMM, & TAKKE O XMMHUECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHMHU C
JpPYTMMH HayKaMH{, PacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YB@)KEHHMS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATH HMH(OpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHue y OOy4YarOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAaHUS
¢unocopckux uued, TaKuX Kak: MaTepUalIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM M
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMII MEXKIQYy HOBbIMH (haKTaMHM M  TEOPETUYECKUMH
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Yarommxcs NPHUHATbIE MNPOrpaMMON MO XUMHUU MOAXOAbl K OIpPEAeSICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEeOHBIX JACHCTBMH, HUMEIOMMX 0a30Bo€ 3HAUCHHE JJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAIIHK, HEOOXOIUMBIX JIsi MPUOOPETEHNUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
o0Opa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, IpU ONpeIeIeHUN
COJIEP>KATEeJIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIEJSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHHMe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIEH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIJICHHE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHMM,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHUM XUMUU B OOJbIIed CTemeHH OTHAETCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHUus, OpPHUEHTUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIAaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATbHON KU3HU
JUTS PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs») JTOMHHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]auH, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4alONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3uYHBIX BHUIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN



HKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C )KM3HECHHBIMH MTOTPEOHOCTSAMH, UCIIOIH30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0IFOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
PalMOHAIBHOTO MPUPOIONOIH30BAHUS, TOMOJHEHUS HEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUSI K TIPUPOJC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

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

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OOYTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPOINUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue U npumeHerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHslii ra3 W NOIMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHeHune rauueprHa U 3TUIIECHT JTUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKLIMU), TIOJyYCHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAas KUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjiacCUUKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME 3TaHOJa
okcugoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrle 3agaqu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WM MPOJYKTAa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAILICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicokoMoJ1eKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS .

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(ukaius, mepuoInIHOCTh, HAOIIOACHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
peCypchl.

TexHonorus: MNHINEBbIE TMPOIYKTHI, OCHOBBI PAlMOHATBHOTO MHUTAHHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHUE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEIIECTB IO TPYIIaM H TIEPHUOJAM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBII U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHWYECKHX BeIIECTB. [eHeTudecKkas CBA3b HEOPTaHWYECKHUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKkiUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3iaudHbIX (PakTOPOB Ha CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHblie 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUS «MACCOBAas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuomuueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETA/UIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
DKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJMIOJIEHWE M OINHCAHHE JEMOHCTPALMOHHBIX W
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHUSA C PACTBOPaAMU
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WM OOBbEMA ra3oB IO HM3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B pPEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [lOHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepualibl, KOHCTPYKIIMOHHBbICE MaTepHasibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

XUMHSIT W 30pPOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XHUMHUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckol xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHNE, U3MEPEHHE, SBJICHHE.



®du3uka: MaTepus, IHEPTHs, Macca, aToOM, FJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHD, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEIBbCKOXO35IMCTBEHHOE NPOU3BOACTBO, MHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHus BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KUE MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM Y TpPaBWIAMHM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MOpeaMeTa «XHUMHS» OTPAKAOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M T03HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WH(POpMaIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3AHHBIC C XUMUYECKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEIAHBIX MPUBBIYEK (YyIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUH MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTWKEHUNA XUMHH  JUIs
pELIEHUs BOIIPOCOB PALlMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUA AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CNeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
bopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJi1  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKpPY)KArOIIero Mupa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAydYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIece, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIAeHUs (MHIYKTUBHbBIE, JEAYyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJICIIBHBIE IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyecKas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHI B KAaY€CTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (POopMyIHpOBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3aJlayd, HPUMEHEHHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJsipHas JUTEparypa XUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wHPOpMAIMK, HEOOXOAMMOW HJisi BBINOJHEHUS YYEOHBIX 3a/mad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMmbl, TAOIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENFHO BBITIOJHEHUS MPEJIOKECHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3alui y4eOHOro MpoeKkTa u (HpopMyIHpoBaTh BHIBOJBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIO0BATENbLCKUX 3aja4, BBIOMpaTh HamboJee
b deKTUBHBIN Ccroco0 HMX pemieHuss ¢ Y4ETOM TOJIYYeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHMHYECKOH  COCTABIISAIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/JI0POBBIO U MPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHYTas U COKpaIEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUHN P, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUSI CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS MNPUYMHHOCTH W CUCTEMHOCTH XHMHYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MpHU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBJIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTAHAaBIUBATh MPHUHAJJIC)KHOCTh HM3YyUYEHHBIX
OpraHMYEeCKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IIO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWIIEH, MPONWIIEH, AalleTHJICH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblaerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsATh BHJbI XUMHYECKOH CBSI3M B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MaCChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramuen-1,3, OeH307, METaHO], ATAHOJ, STUJICHTIIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECCKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUHU MPU W3YUYEHHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUSl JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMH H UX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH TUTAHUPOBATH W BBITIOJHATh XWMHYECKHMA
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
IIeJIeCO00Pa3HOro0 TOBEACHUS B OBITY M TPYAOBOH JEATCIBHOCTH B IICIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJA XHWMHUHA B TO3HAHUM SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAS PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU AucCcolUanuu, nepuoauueckur 3akoH [[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckytro HomeHkIaTypy (IUPAC) u TpuBHnanbHble Ha3BaHUS OTIASIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHAYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHASI) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJINYECKAs), XapaKTep CPEAbl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTBI, aM()OTEpHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
0 nepuoaaM u rpynnam llepuoanueckon cucreMbl XUMHUECKHUX 3y1eMeHTOB []. 1.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpaTUMOCTHU
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

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



cOPMHPOBAHHOCTh yYMEHUN TPOBOJIUTH PEAKIMH, TOITBEPKIAOIIHIEC
KAUEeCTBEHHbI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PAaCIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCT, YMEHHMM  pacCKphIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEICTBOM COCTABJIEHHS 3JIEKTPOHHOrO OanaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh, YMEHUN XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIUKCICHUS C HCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJIs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B peakluu
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENIEeJICHHNE Cpeabl PacTBOPOB BEHIECTB C IMOMOINBID  YHHBEPCAIBLHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad IO
temam «Metauib»y U «HeMmeTtaiib») B COOTBETCTBUU C MpaBUIaMU TEXHUKH
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
IIeJIeCO00Pa3HOr0 TIOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MIPEIOTBPAICHUS MX BPETHOTO BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA,

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE  CJICTIBIX H  CJIA0OBHUIAIIMX OOYyYaloOlIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO0 cUCTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMHAYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
IIpenmer opranuyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbl: aJKEHBI, 5 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U 3 1
ux nepepadoTka
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeJuHEHNs
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 2




Uroro no pazgeny

13

Pasnen 4. A3oTcoaepkaime opranudeckne coelMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazueny 3
Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

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




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Kourposbnbie IIpakTuyeckue (uubp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonuyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 ‘ Meransl 6
2.2 ‘ Hemerammsr 9 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne nugposbie
/i Tema ypoka Beero Kontpoabnubie IIpakTunyeckue 0fpaloBaATELHEIE
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckoi XumMuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHUYECKUX
2 coenquHeHuil A. M. bytnepoBa, €€ OCHOBHbIE 1
MI0JIOXKEHHUS
[IpencraBieHue o Ki1accupuKauu
3 opraHuueckux semects. Homenkiarypa 1
(cucremaTHuecKkasi) U TpUBHAJIbHbIE HA3BAHUS
OpraHMYECKUX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifl
5 MeraH 1 3TaH — npocTenIne 1
IIPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHUJEH U NPONUIEH — IpOoCcTeIne 1
IIPEJICTABUTENIN AJIKEHOB
3 [TpakTnueckas pabota Ne 1. «Ilonydyenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Ilomyaenue 1

CHUHTETHUYECKOTO KayuyKa 1 pe3HHbI




AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTMUECKUH psii. AUETHIIEH —
MPOCTEUILNN MPEJICTABUTEID aJIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHUECKOM
peaxkuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIieBOJOPOIOB,
NPUHAIISKANINX K Pa3THYHBIM KJIaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE HEPTIHBIE Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 HOPUPOHBII ra3 U MOMyTHbIE He(TSIHBIE ra3bl,
He(Tb U MPOJYKTHI €€ epepadoTKu

16 KontponbHas padoTa mo pazaeny
«YTIIeBOIOPOABD)

17 [TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STUIEHTIUKOIb U
TJIALIEPUH

19 ®deHout: CTPOCHUE MOJIEKYJTBI, (PU3NUYECKHE U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpreruasl: GopManbIETHI U alleTalIbJeTUI.
AneToH

21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAs M YKCYCHAst

22 [Tpaktrueckas padora Ne 2. «CBoiicTBa
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pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK
MMPEACTAaBUTECIN BhICIINX Kap6OHOBBIX KHCJIOT

24

25

26

MBplI1a KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE

CrnosxHble 3)UPBI KaK IPOU3BOTHEIC
KapOOHOBBIX KHCIIOT. ['MAPOIIU3 CIOKHBIX
3¢upoB

JKupsr: ruapon3, MPUMEHEHHUE,
OMOJIOrUYECKasi POJIb )KUPOB

27

YTrneBoasl: cocTaB, KiacCH(pUKaIus.
Baxneiimme npeactaBuTeNnu: TIII0K03a,
dpykTO3a, caxapo3a

28

29

30

Kpaxman 1 nemirono3a Kak IpupoHbIe
ITOJINMEPBI

KonrtponsHas pabota no pazaeny
«Kucnopoaconepxaiine opraHuuecKue
coeauHeHus»/ Beepoccuiickas mpoBepouHas
pabota

OO01mast xapakTepuCTHKa a30TCOIePIKAITIX
OpraHMYecKUX coequHeHuii / Beepoccuiickas
poBepoyHas pabora

31

32

AMHHBI: METHJIAMHAH U aHWJINH

AMUHOKHUCIOTH KaK aMm(pOTepHbIS
OpTaHMYECKHUE COCTUHEHUS, HX
ononoruueckoe 3nauenue. Ilentuasl. beaku
KaK MPUPOHBIC BEICOKOMOJICKYIISIPHBIC
COEIUHEHMS




OCHOBHBIC TTIOHATHS XUMHHU

33 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1
[TnacTmacchel, KaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux anemeHToB /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XAMHYECKHUX 3JIEMEHTOB U UX COCIMHCHUM I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M1. Menieneena B
Pa3BUTHH HAYKU

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BUAbBI; MECXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BopopoaHas cBsizb

BajeHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHe O AUCTIEPCHBIX cUCTeMax. VIcTHHHBIC

Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILECTBA B pacTBOPE




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX CoeMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JINYHbBIX
KJIaCCOB

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUH.
3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. «Bousiaue

pa3anyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYECKas auccoranus. [lonstue o
BOZIOpOHOM ToKa3zatene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMUECKUX BEIIECTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsiTHE 006 371€KTpOIM3€e pacIiaBOB U
pacTBOPOB coJiei

13

14

KonTponpHas padora no pazaeny
«Teopernyeckre OCHOBBI XUMUW)

Mertasibl, ux nojoxenue B [leproauueckoi
cUcTeMe XUMHUecKuX anemMenToB [1. 1.
MeHzeneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. O01ue pU3NIECKre CBOMCTBA
METaJIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT

15 HaIPSHKEHUN METaJIOB
XnMHYecKre CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpUii, KM, KaJIbIIWA, MarHuu,
QTIOMHUHHI ) U UX COCTMHECHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIUHCHHI

18 XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[TpakTuueckas pabota Ne 2. "Pemienue

19 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTame»"
Hewmeramnsl, nx nonoxxenue B [leprnoanueckoin

20 CHCTEME XUMHYECKUX daeMeHToB J]. H.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3zndyeckne CBOMCTBA HEMETAIIIIOB.

21 AnoTponusi HEeMETauIoB (Ha IpUMEpE
KHCIIOpO/JIa, cepbl, hocdopa u yriaeposia)

99 XHUMHUYECKUE CBOICTBA TAJIOT€HOB, CEPBI U UX
COEeTUHEHNN

93 XuMHYecKue CBOWCTBa a30Ta, pochopa u ux
COE€IUHEHHI

24 XHUMHYECKUE CBOMCTBA yTIIEpOJ1a, KPEMHUS U
AX COeINHEHUH

o5 [IpuMeHeHne BaXXHENIIMX HEMETAJUIOB U UX
COEeTUHEHNN

26 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110

TteMme «Hemeraniael». Beruncnenus mo




YPaBHEHHUSAM XMMHYECKHUX PEAKLMN 1
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemienue

27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeramis"»

o8 KonTponpHas padoTta mo Temam «MeTauib» U 1
«Hemertaiub»

29 Heopranwndeckue u opraHMueCcKre KUCIOTHI. 1
Heopranudeckue u opraHnuecKue OCHOBAHUS
AmMoTepHbIe HEOpraHUYECKHe U

30 opraHuueckue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BCIIICCTB
Ponb xumun B o0ecrieueHuu SKOIOTUIECKOM,

31 SHEPreTUYeCKON U MUIEBO 0€30MacHOCTH, 1
Pa3BUTHUU MEIUIIMHBI
[IpencraBienust 06 0OIMMX HAYUHBIX

32 MPUHIINAIIAX POMBIIIIEHHOTO MOIY4YEeHHUS 1
BaXHEHIIINX BEIIECTB

33 UYenmoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1

34 X¥MHUS U 30pOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnueckre OCHOBbI OPraHN4ECKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenune cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, HU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TCO/ICpXKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHUsi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IMOJIYyYeHUH U O€30MacHOM
WCTIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

CdopmMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUN,  YCTaHABIMBAaTBL WX  B3aWMOCBS3b,  HCIIOIb30BATh
COOTBETCTBYIOIIME TIOHATUSA IPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BaTh XUMHUYECKYIO CHMBOIUKY
JUISE COCTaBIICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTaBIUBATH MOJEITH MOJIEKYJI OPTaHUYECKUX
BEIIECTB JJI WILITIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPObL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUs, BBICOKOMOJEKYISPHBIC
COEIMHEHMS), JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHUS ONPEACIATh BUIABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COCTMHEHUSIX (OJMHAPHBIC U KpaTHbBIC)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHECHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUSA
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TJUIEpUH, (eHod, (QopManbaeruj, aueTaabIerus,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapuHOBAsl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIH103a,

[JIALMH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA THUIHYHBIX IPEICTaBUTENICH
Pa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOb, TJIHIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUI0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WTIOCTPUPOBATH TEHETHUECKYIO CBS3b
MEXIY  TUIHWYHBIMU  NPEACTABUTEISIMU  PAa3JIMYHBIX  KJIACCOB
OPraHNYEeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHX

peaxkiuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJIEJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS I DPUHATHS PEIIEHUH B  KOHKPETHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMM COONIOATh TpaBUia IOJIB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OPYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIIOJHATh XHMHUECKUAN
SKCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUN
OpPraHMYECKUX BEIIECTB, JCHATypamus OCIKOB TIpU HArpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHUEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHHH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTh YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IPOAYKTA peaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WM MPOAYKTOB PEAKIIUN)

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

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIOATh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JEMCTBUS Ha >KUBBIE OPraHU3MBbI
onpeAeNEéHHBIX OPraHNYEeCKUX BELIECTB, MOHMMAsl CMBICI MOKa3aTess
MK (mpenenbHO AOMYCTUMON  KOHIIEHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Brnanenue cucreMoM XMMHUYECKHMX 3HAaHHUM, KOTOpas BKIIKOYaeT:
OCHOBOIIOJIATaloIlMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHUsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYeCcKas peleTka, THIbl XUMHUYECKUX peakui
(OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuy HOHHOIO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogmueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHUM U O€30IaCHOM HCIIOIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMUN BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
HNOHATHSL TP ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMETOB

1.3

14

1.5

1.6

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

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHUH ONpEAESATh BaJEHTHOCTh M CTENEHb
OKHCJICHHUA XWUMHWYCCKUX OJJICMCHTOB B COCAHMHCHHUAX PAa3JIMUYHOIO
COCTaBa, BHJ  XUMHYECKOHW  CBsI3M  (KOBaJIGHTHas, HWOHHa“,
MeTaJuIn4yecKas, BOJOPOJHAsS) B COCTUHEHUSAX, TUIl KPUCTAUTMYECKON
PEIIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIecKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUIN

ChopMHUpPOBAaHHOCT,  YMEHHS  KJIaCCH(PUIMPOBATH  XHUMHYECKHE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY 3(I)(beKTy peaknuu, HU3MCHCHUIO CTEeIeHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTMMOCTH  PEaKLUWH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTaBISATH ypaBHEHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKUUN
MOHHOIO0 OOMEHA, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIONINE
KAa4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4YECCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupoOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTE yMEHMI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunnun Jle Hlatenbe)

OO6miast 1 HeOpraHU4vecKas XUuMUs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menneneesa 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ys
MOHATHS «S-, P-, O-37€KTPOHHBIE OpPOUTAH», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MepuojaM M Tpymniam

[Iepnonnueckoi cucteMsl XuMu4ecKux 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBaThH) OOLINE
XUMHYECKHE CBOMCTBA HEOPIAaHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOpraHMYEeCKUMH  BeUIeCTBAMM  C  IOMOUIbIO  ypaBHEHUN

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CpopMHUpPOBAaHHOCT, ~ YMEHHMM  YCTaHABIMBATH  MPHUHAIICKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENEIEHHOMY Kiaccy




(rpynmne) coearHeHUM (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUIbl,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHHUN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
JUISS  COCTaBlieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BelecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETalI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOHW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  TOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
SKCHEPUMEHT (pa3ioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpeJesiCeHHe CpPelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEaKIMHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE JKCIIEPUMEHTAIBHBIX 33/7a4 IO TeMaM
«Mertatb» 1 «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a00paTOPHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCTE YMEHHI COOMIOAATh TMpaBWia TMOJIH30BAHUS
XUMHUYECKOH TOCYI0M W J1abopaTOpHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIHSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE NMPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWMHU B IIO3HAHWUU




3.2

3.3

SBJICHUH TPHUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJIbTYpPBI
JTUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOW JIs
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 MH(OpMaIuio, NOIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUU, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJOTUYCCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi U OKPYXKAIOMICH MNPUPOIHOU

cpebl

3.4

3.5

Oco3HaBaThb OMNAacCHOCTh  BO3JEHCTBUS HAa JKUBBIE OPTraHU3MBbI
OIpeIeIEHHBIX BEIIECTB, HOHUMas cMblci nokasareins [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJISI BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEILIECTB,
TEIIOBOro d(QeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCILICCTB, ITPEBPAILICHUA U COXPAHCHHUA SHECPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKON XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyecKkOd XHMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIy4YEHUM HOBBIX BEIIECTB M MaTepualoB. Teopust CTPOECHUSI OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyibl OpraHMYeCKHX BellecTB. ['oMoyorus, wu30oMepHs.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCUpUKAIMKA OPraHUIECKUX BEUIECTB
Homenknarypa opraHMyecKkux COEAMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — mpocTenime
MPEJICTaBUTENIN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

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

2.2

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKHI pAa. OTHIEH H IMPOIWIICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB: (I)I/I3I/I‘ICCKI/IC U XHMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATalWUU, OKUCICHUA H

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

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psif. ALETUIIEH —
NPOCTEHIIMKA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUYECKHE CBOWCTBA (peakUuy TUApUPOBAHNUS, TaJIOT€HUPOBAaHMs, TUIpaTalliu,

TOpPEHMSI), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuyy raJoreHMpoBaHMs U1 HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYeCKHMe M  XUMHYECKHe CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUsA), MOJIYYEHHE M INPUMEHEHHE. TOKCUYHOCTH
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAMIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHbele HeTIHbIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTKku HEPTH: MEpEeroHkKa,
KPEKUHT (TepMHUECKUI, KaTanuTuiyeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KamMeHHbI yroiap u

MIPOJYKTHI €r0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHBIC OTHOATOMHBIC CIUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, HU3HUECKHUE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBIMM  METaJIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJJaMH COUPTOB. JlelicTBME METaHOJa M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUJICHTJIMKOJIb U TIUIEPHH: CTPOCHHUE, (DU3UIECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJCHCTBHME CO  IIEJIOYHBIMH  METaJJIaMH,
KaueCTBEHHasl peakiusi Ha MHOTOATOMHBIE CIHUPTHI). JleficTBHE HaA Opranusm

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJIMKOJIA

3.2

®deHol:  CTpOEHHUE MOJEKYJbl, (U3UYECKMe M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTPOEeHUE, (U3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHSI, KAUeCTBECHHBIC

peaxkiuun), noJy4eHue U NpuMeHEeHNe

O/HOOCHOBHBIE NpefeibHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /1S
Kjlacca KHCJIOT, peakius OSTepu(UKalyu), TIOIydYeHHe W [pPUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX

KHUCIOT. Mbla Kak COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeficTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHMCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. I'naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(ukanmus yrieBoaoB (MOHO-, AW- U MOJIMCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MUecKre ¥ XMMHUYECKHE CBOMCTBA (B3anMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBieHUe,
Opo’KeHHEe TJIOKO3bI), HAXOXKIEHHE B MPUPOJE, MPUMEHEHue, OHOoJIoruueckKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
IpUpOAHbIE MoauMepbl. CTpoeHHE KpaxMmana M LeuIosIo3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IOI[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUA. dusznueckue

XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe TIHIuHa). buonormdyeckoe




3HAa4YCHUEC aMHHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkn Kak DIpUPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepuunas,
BTOpUYHAS W TPETUYHAS CTPYKTypa OelkoB. XHMMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIn3, ACHaTypalus, KaYCCTBCHHLIC pCAaKIIMKU Ha Ocnku

BricokoMoOeKyIsIpHbIE COEMHEHMS

5.1

5.2

OCHOBHBIE TOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCJAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPU3ALINH, CPEIHSSI MOJICKYIIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

IIOJINMEPU3ALUs U TTOJMKOHIEH AL
OKcIlepUMEHTAJIbHbIE METO/Abl M3Yy4YeHMs BELIECTB U UX IPEBpPaLlCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TONBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacrpe/esieHus 3JIEKTPOHOB M0 OPOUTANSAM B aTOMax 3JIEMEHTOB

TNEPBLIX quBIpéX 11(§]0)5(01(0): 8 9J'IeKTp0HHa$I KOH(I)I/IpraI_[I/IH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MengeneeBa. CBsA3b NepUOAMYECKOro 3akoHa M Ilepmoanueckold CHUCTEMBI
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNmamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. Buabl XUMHUYECKOW CBS3H
(koBasieHTHAs HEMOJISIpHAST H TOJSpHas, HWOHHAs, MeTaindeckas). VoHbI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBSI3H

(0OMeHHBIN U TOHOPHO-AaKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CreleHb OKUCTICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEIIECTB OT THIIA KpUCTAUIMYECKOW pemerku. IlloHsaTHE 0 naHCIepCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JI1 BEUICCTBA B




pacTtBope

1.6

1.7

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHknatypa HeopraHuueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peaknuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPALICHUA DHCPIUU IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOparumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIHAIOLUIME HA

cocTosiHUE XUuMHu4eckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0UHast. Peakiimm noHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemerawioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.MI. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOMCTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpO/ia, Cephl,
docdopa u yraepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJloT€HOB, CEphbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCJIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOIHBIX coeauHeHwit). [IpuMeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ilepuogudeckol cuUCTEME XUMHYECKHUX
annemeHToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTtaiioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIijiaBbl METANJIOB.

DNEKTPOXUMHUUECKUN Psijl HAIIPsHKEHUH METallJIoB
XUMUYECKHE CBOWMCTBA BaXXHEHIIMX METAVIOB (HATPHM, Kaluid, KalbIIHi,
MarHui, aJlOMUHUH, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CHocoObI MOTy4YeHHUs] MeTA/LIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, MPHUHAMICKANIUX K PA3JINYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xuMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ

Hpe,Z[CTaBJ'ICHI/Iﬂ 00 O6IJ_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BelIeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAaXKHEUIIHNE
CTPOMUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepualibl, KPackH, CTEKJIO,
KepamMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATE€pUalibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUd UM 3J0pOBbE YEJIOBEKa: IMpaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUs IIpernapaToB OBITOBOM XHMHH

B IIOBCEIHEBHOU KU3HU




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

» Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6morexa [IOK
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