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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuo 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3aluu, SBJSETCS HEOTHEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
NO3HAHMS 3aKOHOB NMPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpbl
Yel0BeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMeTra «XUMHUSD», COJIEpPKAHUE M TMOCTPOCHHE KOTOPOTO OIpPEAENICHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IMBMIIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKPYKAIOIMIEM MHUPE Kak O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIEr0 MHMPA, OCO3HAHUSA B3aUMOCBS3U MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HampaBjleHa Ha peUICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHMUS
o0pa30BaHMsI B pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHun BemiecTB. (CBeneHHMs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 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
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOINYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKUX TMMO3UIINMI,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NPUMEHEHHM, & TAKXKE O XUMHUYECKHX pEaKUHUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpPYTMMH HayKaMH{, PAacKpbIBalOT €€ poJib B II03HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBAaTh HMH(OPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCA MHPOBO33PEHYECKONW OCHOBBI JIJISi NOHHUMAaHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXIAy HOBbIMH (aKTaMU U  TEOPETUUECKHUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OOy4YaromMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nH(pOpMaIK, HEOOXOIUMBIX IJIsi MPUOOPETEHHUS OIbITa MTPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
o0Opa3zoBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IpU OMpeaeIeHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C



METOANYECKOM TOYKHM 3PEHHsI TAKOM NOAXOJ K ONIPEACIICHUIO LENEeH W3Y4YEHHs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMHM ILEJSIMU W3YYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B PUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKaA LeJIel U 3a/1ady U3yYeHUs
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUUYECKONM KOMIIOHEHTE COJEp)KaHHs OOydeHHus, OPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUU, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMITETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl DPAa3jIU4HBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEM 00yJaromMXCcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUM C )KU3HEHHBIMU NOTPEOHOCTSIMHU, UCTIOJIb30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO
HEOOXOJIMMBbI, B YACTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PalMOHAIBLHOTO MPUPOIONOJIB30BAHUS, TOMIOJIHEHUS YHEPIEeTUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 370pPOBBIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

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

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUH, Ha 6230BOM YpOBHE
cpeaHero oomiero odpaszoBaHus, cocraBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXXAHME OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIy4EHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHennit A. M. BytnepoBsa, e€ ocHoBHBIE TOJI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAas CBS3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BKHEUIINX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBpALICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHNE AEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (TJ1aBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W d3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHUI psii. DTUIIEH U IPOIMIIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUECKHME MU XUMHUYECKHME CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um merwnOytamueH-1,3: cTpoeHue, BakKHEHIIHe
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuveckue  ceotcmea  (peakyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 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).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpnerunpl U kemouvl. DOpMANBIAETHA, AalETAIBIETHA:  CTPOCHHE,
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 U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCUUKAIUs ~ yraeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a Kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A30Tcoepikanue OpraHuyecKue coeJuHeHusl.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYe€HHUE aMUHOKHCIIOT. [lenTumap.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX IMPEeBpallCHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

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



MexnpeaMeTHble CBSA3M.

Peanusanus MeXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOIIOICHNUE,
U3MEpPEHHE, FIKCIIEPUMEHT, MOJICTIMPOBAHHE.

®dusuka: MaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUYUHBI U SMHUIIB X U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypcsl.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IIpEerapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH paclpe/esieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucCTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa MOJEKYJSIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

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

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [, U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, 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, PACUYEThl C HUCIOJIB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXKHENUIIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHHUI METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPAILCHHI:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIUH HA KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUA 4 KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XuMus M 310pOBbE YEJIOBEKA: IMpaBWJia HMCIOJIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MesknpeaMeTHbIE CBSI3H.

Peanuzanusi MeXNpeOMETHBIX  CBsI3ed TOpU  HM3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHM, TaK U MOHATHH, SIBISIOMIMXCS
CUCTEMHBIMHU JUUIS OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHSA: HAyYHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SIBIICHHE.

dwusnka: MaTepHsl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJIMOAKTHBHOCTH, MOJICKYJIa, SHEPTCTHUCCKUI YPOBEHb, BEIIECCTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpPaAIBI, TOPHBIC MOPOJIBI, MOJICE3HBIC UCKOIAEMbIC, TOILIUBO,
pPECYpPCHI.

TexHOomOTHS: XUMHYECKasi MPOMBIINIJICHHOCTh, METAJLUTYPTHs, MPOU3BOJCTBO
CTPOMUTEIIBPHBIX MAaTEPUAJIOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
MIPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOIIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-meToauueckod OCHOBOM — AJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0Opa30BaHMsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCHUMCKONW TIpa)KTaHCKOM HMIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUHU K O0yUCHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEJH U CTPOUTDH )KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMHd POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMH M TMpaBWJIAMH MOBEACHUS, CIOCOOCTBYIOLUIMMH MpOIlEccaM CaMOIO3Ha-
HUS, CAMOPA3BUTHUS M HDABCTBEHHOTO CTAHOBJICHHUS JTHYHOCTHA O0YJarOIINXCS.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh ONBITA TIO3HABATENFHOM W TPAKTUYECKOW JESITeTbHOCTU
oOyJaroluxcs Mo peajiv3aluy NIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OpEJICTaBICHUS O COLMAJBHBIX HOPMax M TpaBWJIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIHHOCTH TIPH CO3AaHUU
y4eOHBIX TMPOEKTOB, PEIICHWH YYEOHBIX W TIO3HABATENBHBIX 3a7a4, BBHIMIOJTHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTHI IPYTUX MPU aHATHU3E PA3IUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca M MO3HABATEIbHBIX MOTHUBOB B TOJYYEHHH M MOCIEIYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpalleHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYATHHOH TPACKTOPHH
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 001I1eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHMMAaHMS TJIO0AJBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBHOM CPEIBI;

OCO3HAHHMSI HEOOXOJIUMOCTH WCIIOJIL30BAHMUS JOCTHOKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BaAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOUIIEH
MPUPOJIHON CcpeJie, YMEHHS IPOTHO3UPOBATh HEOJArompHUATHBIC DKOJOTUYECKHE
MOCJICICTBUS NPEANPUHUMAECMBIX JCUCTBUM U TPEAOTBPAILATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEILHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpaKkTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO IIPOTHBOCTOSITH  HJEOJIOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMUS CHeuUKA XUMHH KakK HayKh, OCO3HaHuUA ¢€ poju B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHHM JIJII COBPEMCHHOM ITMBHJIH-
3aluu: B €€ TYMAHUCTHYECKOM HAIPaBJICHHOCTH W BaXXHOW pOJIM B CO3JaHUU
HOBOI 0a3bl MaTepuaibHOW KYJIbTYpbl, pELIEHUHU TJIOOATBHBIX MPOOJIEM YCTONYH-
BOT'O Pa3BUTHSI YEJIIOBEUYECTBA - ChIPHEBOM, SJHEPreTUUECKOM, MUIIIEBOM U SKOJIOTH-
4eCKOM 0€30IacHOCTH, B PA3BUTHUN MEIUIIMHBI, 00CCIICYCHUH YCIIOBHM YCTICIITHOTO
TpyJla U IKOJOTHIECKH KOMMOPTHON KU3HU KAXKJIOTO WICHA 00IeCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIB30BaTh XWMWYCCKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JESITEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDHI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE A dbopmupoBaHus MHPOBO33PEHUSA oOy4Jaronmxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yueOHbIEC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABaTeJIbHbIMH
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHWSI M KPUTEPUM JId KJIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHM;



YCTAHABJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXKIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakuu — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aJad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JJISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB M XUMHUYECKUX
pEaKLHnii;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, TMPOSBISITE CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPAaBOYHBIE MMOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOW IS BBINOJHEHUS YYEOHBIX 3ajay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIbHO ~ BBIOMpPAaTh  ONTUMalbHYIO  (GOpMy  MpencTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKON MH(OpMAIMel: NpPUMEHATh MEXIpeAMETHbIE ((pusnueckue u
MaTEeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaIJISTHOCTH.

OgJlaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH J1eHiCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYHIECTBY 00CYKIaeMOM TEMBI B XOJ€ JUAJIOra W/WIH
JUCKYCCUM,  BBICKa3blBaTb  HJE€H, (HOPMYJIHMPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3a]auH;

BBICTYNIATh C MpPE3EHTAlMEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIECAOBAHUIO CBOMICTB
U3y4aeMbIX BEILECTB, peain3alnuyd y4eOHOro MpoeKkTa u (hopMyJupoBaTh BBIBOIbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I1I03HABATEIBHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHuyeckas XuUMUS»
OTPaXaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SBIICHUU
PUPOBI, B HOPMUPOBAHUH MBIIIICHUS W KYJIbTYPBI JIMYHOCTH, €€ (PYHKITMOHAIb-
HOW IpaMOTHOCTH, HEOOXOJMMOMN /U PEIICHUS] MPAKTUYECKUX 3a/1ady M HKOJIOTHU-
4eCKH 00OCHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U TPUPOIHOM CpejIe;

BJIIAZICHUE CUCTEMOM XMMHUUYECKUX 3HAHUK, KOTOPAS BKJIKOYAET: OCHOBOIIO-
Jararomue MOHATHS (XUMUYSCKHM 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aToMa,
MOJIEKYJIa,  BAJIEHTHOCTb, JJEKTPOOTPULATEIBLHOCTh, XUMHUUYECKass  CBA3b,



cTpykTypHas (opmyna (pa3BEpHyTass U COKpaim€HHas), MOJb, MOJIIpHAs Macca,
MOJISIDHBIN  O00BEM, YIJIEpOAHBIA CKelleT, (yHKIHOHAJIbHAS TpyIMMa, paaukal,
WU30MEpHsl, U30MEPhI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YTJIEBOJIOPOIbI, KHCIOPOT
U a30TCOJAEpIKalIUe COCIUHEHHs, MOHOMEp, IOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUSI); TECOPUU M 3aKOHBI (TEOpusi CTPOCHUs
oprannueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECCKUN SI3bIK XWMHH, MHPOBO33PEHUYCCKHE 3HAHWSI,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTA W CUCTEMHOCTH XHUMHMYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUM Ba)XHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOHN JACATEIPHOCTH YEIOBEKA,;

c(hOpMHPOBAHHOCTh YMCHHH BBISBIATH XapaKTEPHBIC MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OIMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpPMHPOBAHHOCTh YMEHHH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBJIMBATh MOJIEIIM MOJIEKYJ OPraHUYECKUX BEIIECTB JUISl WIUTIOCTPALIUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh, YMEHUHN YCTAaHABIWBATH MPUHAJIC)KHOCTh HM3yUEHHBIX
OPTraHWUYECKHUX BEIIECTB IO HX COCTAaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne coequHeHuN (yriieBOJOPOAbl, KHUCJIOPOJ U a30TCOJEpKaIue
COCIIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO0
cuctematudyeckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIE
Ha3BaHUS OT/ACIBHBIX OPraHWYECKUX BEIICCTB (ITHICH, IMPOTMMIICH, alleTUJICH,
STWJICHTJIMKOb, TIHIECPUH, (eHOoN, (HOopMaNbIeTH, alneTaabIeTHI, MypaBbHHAs
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCTIOTA, CTEAPUHOBAsSI KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OINPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bBytiepoBa a1 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

cOpPMHPOBAHHOCT,  YMCHHHM  XapaKTEpPU30BaTh  COCTAB, CTPOCHHE,
bu3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENICH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMICH, alleTHJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH307, METaHON], ITAHOJ, STUJICHTIMKOD,
TIIALEePUH, (EHOJI, aleTalbJIerua, MypaBbHUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), MILTIOCTPUPOBATH TCHETHYECKYFO



CBSI3b MEXJY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE POAYKTOB MEpepadOTKu;

c(hOPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WUJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMU BIIaJIeTh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXE IpaBWiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCIIEPUMEHT (IPEBPAILEHUS OPraHUYECKUX BEIECTB [IPU HAIrPEBAHUHU, ITOTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHHM, IBETHHIE PEaKIUU OEIKOB) B
COOTBETCTBMM C TpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOAaTh  TpaBUJia  AKOJOTHYECKU
1eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOM JIEATEIBHOCTH B LEJISIX COXpaHe-
HUSL CBOETO 3/10POBBSl U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, 0CO3HABATH OMACHOCTh
BO3JICUCTBUSI HA JKUBBIE OPraHU3MbI OIpPEACNIEHHBIX OPraHUYECKUX BEUIECTB,
noHumasi cMmbica nokasarens [IJIK, mosicHsaTh Ha mpuMepax crocoObl YMEHbIIECHUS
U TIPEJOTBPAIICHUS UX BPEIHOTO BO3/ACICTBUS HA OPraHW3M YEJIOBEKA;
Ui O0y4arouMxcs € OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370pPOBBSI: yMEHHE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIUIECTB M
XUMUYECKUX SIBJICHU;



JUISL CHENBIX H CIa0OBHUIAIIMX OOYYaIOIUXCS: YMEHHE MCIOJIb30BATh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMUS» OTPAKAKOT:

C()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XUMHUHM B IIO3HAHUU SIBJICHHUU
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHSI MPAKTUYECKUX 3a1a4
U JKOJIOTMYE€CKH OOOCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3J0OPOBBIO M IPHUPOJHOU
cpene;

BIIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKast CBA3b
(KoBaJIeHTHas!, HOHHAs, METAJUIMYECKast, BOAOPO/IHAs ), KpUCTANINYEeCKas PeléETKa,
TANBl XUMHWYECKUX  PEAKUHM, PacTBOpP, DJIEKTPOJHUTBL,  HEIJEKTPOJIUTHI,
DIEKTPOJIMTHYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKON peaklMH, XUMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
IEKTPOJIMTUYECKON JIucconmanuu, nepuogudeckut 3axkoH [I. M. Menpaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUS dHEPIUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIECHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUU U 0€30M1aCHOM MCMOJIb30BaHUM BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XApaKTEPHbIE TMPU3HAKU TOHSTH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYyJ BEIIECTB M  YpPAaBHEHUM  XHUMHYECKUX  pPEaKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Ta3, YIVIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETAIEHAS U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHUHN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOJHASI) B COCAMHEHUSAX, THUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHas, MOJIEKYJIApHasi,



MOHHAasl, METAJJTMYECKAs), XapaKTeP CPE/bl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MIPUHAJIEKHOCTD
HEOPTaHMYECKUX BEIIECTB IO HX COCTaBYy K ONpPEACIEHHOMY KiacCy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJIbl MU HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHCIIOTBI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPHOANIECKOro 3aKkoHa [1.
N. MenaeneeBa u IEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOLIYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKITNH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh »dJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHucCTEMBI
xumuaeckux siemeHToB JI. M. MenneneeBa, WCIONb3ys MOHATHA «S-, P-, d-
AIICKTPOHHBIE OPOUTANMY, «IHEPreTUYECKHe YPOBHHU», OOBSICHITH 3aKOHOMEp-
HOCTH HW3MEHECHHUA CBOWCTB XMMHYECKHUX OJJEMEHTOB W HX COCAWHEHUM II0
nepuogamM u rpynmnaMm llepmoamyeckoil CUCTEMBI XUMHYECKUX SJIEMEHTOB
1. 1. Menpeneena,

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMUYECKHE CBOMCTBA HEOPraHWYECKHX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOJITBEPK/IaTh CYIIECTBOBAHUE TE€HETUUYECKOW CBA3M MEXIY HEOPraHUYECKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XMUMHUYECKHE PEAKIUU T10
pPa3IMYHBIM TIPU3HAKaM (YHCIy M COCTaBY PEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTCIIEHEH OKMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaKIny, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IUYHBIX
TUIIOB, TIOJTHBIE U COKpaIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBast
YCJIOBHUS, TPX KOTOPBIX ATH PEAKIIUM UAYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIHMH, IOATBEPKIAAIOIINC
KAQYECTBEHHBI COCTaB PAa3JIMYHBIX HEOPTaHWYECKHMX BELIECTB, PACMO3HABATH
ONBITHBIM IYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMCHHH  pPAaCKpbhIBaTh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMK MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOrO OajaHca
ATUX PEAKLUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPeaKIuy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOI'0 PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeiicTBus (npuniui Jle Ilarensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWUMUYECKHE TIPOIECCHI,
JIe)KAIIME B OCHOBE MPOMBIINUIEHHOTO TMOJIYyYEHUsS CEPHOM KHUCIIOTHI, aMMHAKa, a



TaKkke CPOPMUPOBAHHOCTh MPEACTaBICHUM 00 OOIMX HAyYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOr0 MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
HNOHSATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUM ra3oB
IpU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA UM 00BbEMA T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOTO 3((dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c()OPMUPOBAHHOCTh YMEHUM COOIIOAATH IPABUJIA MOJIb30BAHUSI XUMUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TAaKXKe IpaBWia OOpallleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHI IJAHUPOBaTh M BBINOJHATH XHUMUYECKUH
DKCIIEPUMEHT (pa3j0KEHUE IMEPOKCUIA BOAOPOJA B INPUCYTCTBUU KaTaJIM3aTOpa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKLuHu,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIIEPUMEHTAJIBHBIX 3a4ad I10
temaM «Metamisl» U «HemeTtannbsl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUH COOTBETCTBYIOLMX PEAKIUN U (OpMYyIUPOBATH BBIBOJBI HAa OCHOBE
3TUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  cOoONIOAaTh  TpaBWJIa  DKOJIOTHYCCKH
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXpaHEHHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, mosicHATP Ha mpuMmepax cHnocoObl yMEHBUIEHUS U
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
NPUMEHATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUMU;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitnst s 3amucu XUMHYECKHUX

dbopmy.
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HanmeHnoBaHue pa3ae/ioB 4 TeM IPOrpaMMbl Bcero
o0pa3oBaTe/bHbIE PeCypChl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumun. Teopust
e p P Enunnas xomnekuus LJOP
1.1 CTPOEHHUS OPTraHUUYECKUX coeMHEHUN A. M. 3 .
http://schoolcollection.edu.ru
byrneposa
3
Hroro no pazneny
Pa3nes 2. Yriesogopoasbl
21 n 9 Ennnas xonneknus LJOP
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' aJIKaINEHBI, aJTKUHBI http://schoolcollection.edu.ru
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p YIICBOROPOA http://schoolcollection.edu.ru
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Enunas xomnexuus [JOP

33 YIHEBOTEL 3 http://schoolcollection.edu.ru
Hroro no pazgeny 12
Pazneua 4. ‘A30Tc0)1epmamne OpraHnyecKue coeANHEeHUs!

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3 EHH_HM KOHHeKHHﬁ. Lop

http://schoolcollection.edu.ru

Hroro no pazneny 3
Paznen 5. ‘BLICOKOMOJIeKy.J'IﬂpHI)Ie COeIMHEeHUA

5.1 [Tnactmaccel. Kayuyku. Bojgokna 2 E;[;I?Ziﬁggi ZTIL(IEI/(I:;IRIJ_:SEI;UIU
Hroro no pazgeny 2
IloBTOpEeHue usy4yeHnoro. PesepsHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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Koanvecrso yacos JyekTpoHHbIE (HU(PPOBBIE)

Bcero o0pa3oBaTe/bHbIE PeCypChl

Ne n/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Crtpoenue atomoB. [lepuoguyeckuii 3aKoH 1
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 2
anemenToB . 1. Menaeneera

Enunas xomnekuus LJOP
http://schoolcollection.edu.ru

Enunas xomnexuus [JOP

1.2 C .M 0 4 .
TPOCHIE BEIECTRA. ATHOTOODPASHE BEMECTS http://schoolcollection.edu.ru
Ennnas xomnekuus LJOP
1.3 XUMHUYECKHEe peakiuu 8 .
http://schoolcollection.edu.ru
Htoro no paznemny 14
Pa3nen 2. Heoprannuyeckasi xumust
21 S 5 Enunas KOJ‘IJ‘ICKI_II/I}I- HOP
http://schoolcollection.edu.ru
E P
2.2 HemeTamisr 7 A KOHHeKHHﬂ. 1o
http://schoolcollection.edu.ru
53 CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX 9 Ennnas xomnexnus LHOP
' BEIIIECTB http://schoolcollection.edu.ru
Hroro no pazgeny 15
Pazgea 3. Xumus u :Ku3Hb
Ennnas xomneknus LJOP
3.1 MeTtoapl TO3HAHUS B XUMHAH. XUMHUS U KU3Hb 4 .
http://schoolcollection.edu.ru
Uroro no pazgeny 4
IHoBTOpEeHue usyuyeHHoro. PesepsHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34







