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MNOACHUTEJBbHASA 3AIINCKA
[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOmero oOpa3oBaHUs

paspaborana Ha ocHoBe DenepasbHOTO 3akoHa OT 29.12.2012 N2 273-03 «06
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacnopspokenue IlpaButenbctBa PO ot

29.05. 2015 N2 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie TosokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH LIEJICH,
collep KaHMs, pPe3yJbTaTOB OOydeHHsT U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB NPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peammsyercss XuMu4Yeckoe 0Opa3oBaHUE
oOydJaronmxcst Ha YpOBHE CpPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NTPUHLHUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUSA 00 OKPYXAloIleM MHpe KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEWCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUS CTajia
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMu  nipeaMeTa  «XUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumun. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAHWW NPU HU3YYCHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAacCCMOTPEHHS BCEro MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IporpaMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHMM IIOJy4arOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEeaKlUu.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan U (HAKTOJIOTMUECKUE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHsD) OOy4YaroIIUMCs TPENOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX IO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHE (YHKIUI 3TOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHWs JomnosHsgercs B Kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHHUsSI K IPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHHs 3HAHUM, pEIIECHUS WHTEUICKTYaJbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAEH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM J3KCIEPUMEHTa W
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (hakKTaMM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTUYECKHUX Mpoldiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaromMxcss MPUHATbIE MNPOrpPaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3jMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, MOWCKa, aHalu3a u
00paboTku MH(pOpMAaIKI, HEOOXOIMMBIX JIsi MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IIPHU OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKH 1ieJied HM3Y4YeHHUs NpeIMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C
METOAMYECKOW TOYKHM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs IJIaBHBIMHU LIEISIMU U3YyYEHHUs IpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:



« (opmupoBaHME CHCTEMBl XUMUYECKMX 3HAHUW KAk BaKHEHIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

« (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIICCTB W XUMHYCCKHX pPEaKIui, HEOOXOIUMBIX IS TPUOOpPETCHHUSI
YMECHHI OpPHUEHTHUPOBATHCS B MHpPE BEIISCTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOMN 1 MOBCEIHCBHON KU3HU;

+ pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1IeJIel U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHUM XUMUU B OOJbIIed CTemeHH OTHAATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIIAaJCIOIIEro He
HAaObOpOM 3HaHWH, a (YHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTHBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATBbHOMN KU3HU
IUISL PeUICHUS IPAKTUYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mnpu H3y4eHMHM TMpeAMeTa «XUMHS» JTOMHUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO TPaAaMOTHBIX
peleHHi B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYyYarONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, MoucKa, aHaau3a U 00padoTKku MHGOpPMAIIHH,
HEOOXOJUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C MO3UIUiI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKAa W aHaliu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;



(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, IMpPH IJIAHUPOBAHUH W TPOBEACHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH XUMHUU, €€ BAXXKHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHUs! TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOJIUMOCTH OEper HOro
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBbIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX pEIICHUNA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B ydyeOHOM maHe cpenHero oOmero oOpa3oBaHUsS MpeaMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsacTi «EcrecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

COAEPKAHUE OBYUEHMUSA
10 KITACC
OPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMer opraHMYecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IOJIyYEeHUH HOBBIX BELIECTB U MaTepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbBIE 1O10KeHUsA. CTPYKTypHbIE (DOPMYITBI
OpraHMYeCKUX BelecTB. ['omonorus, wnsomepus. XHUMHUYECKass CBIA3b B
OpraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o kinaccu(puUKaIMU OpraHuyeckux BemiecTB. HomeHkiaTypa
OPTraHUYECKUX COEAUMHEHUW (CHUCTEeMaThyecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHHWE C 00pa3lnaMy OpraHUYeCcKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TIaBjeHue, 0OyTIMBaHUE U TOPEHHE).

YraeBoaopoasl

AJIKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAd. MeraH u 3TaH —
IpOCTEHIlIMe NPEACTABUTENN alKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA



(peakuu 3amenieHus] U TOPEHUs), HAxXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTHIEH U NPOINUJIEH —
IpOCTEHIINE NPEACTABUTENN AJKEHOB: (PU3NYECKUE WU XHMUYECKHUE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAllUU, OKHUCICHUS WU
MOJINMEPU3ALIIH ), TOITYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHUYECKHE CBOMCTBa (peakuusi nojgumepusanuu). [loyueHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUIpaTaliH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, QpU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), OJIYYEHUE U MPUMEHEHUE. Tomyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIKUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKH YIJIEBONOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTUYECKUii), mupoiu3. [IpomyKThl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTA U B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

DKCIEpUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHME C O0Opa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MoaenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyYeHHUE ITHIICHA
Y U3Y4YEHHUE €T0 CBOMCTB.

PacuétHrble 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiiue opranuieckue coeJuHEeHNs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeTaHON U 3TaHOJ: CTPOECHUE,
busznyeckne U XHUMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoroaromMHsle  CHOUPTBL. OTWICHIJMKOIb W  TJIALEPUH:  CTPOCHHUE,
¢uznueckne W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO LIEIOYHBIMU




MeTaJUlaMH, KaueCTBEHHas peakUuus Ha MHOIOAaTOMHbIE cIHpThI). JleiicTBue Ha
OopraHusM yenoBeka. [[pumeHnenune rauuepruHa U 3THIICHTJIMKOJIA.

®deHon: CTpoeHHE MOJIEKYNbI, (U3NYECKUE U XUMUYECKHE CBOMCTBA.
ToxcuuHocth Penona. [Ilpumenenue gpenona.

Anpneruibl U Kemowuwvl. DopManbplaerua, —aneTanbACTHN:  CTPOECHUE,
dusznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpejeNibHbIe KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHUE CBOMCTBa (CBOMCTBA,
oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noayyeHue u mpuMeHEHHeE.
CreapuHOBasi U OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHCJIOT. Mbla KaK COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHple 2(QUpbBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uuponus
cioxHBIX 3GupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb KUPOB.

VYrneBoasl: cocTtaB, kiaccudukamus ~— yrieBojoB  (MOHO-, JAH- U
noyiicaxapubl). ['oko3a — NpocTelimii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3WYECKHEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuiom Meau(ll), oxucnenue ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak OpupoAHbie nmoauMepbl. CTpoeHUe Kpaxmania U
1neuiono3spl.  du3ndeckue M XUMHYECKHE CBOWCTBA Kpaxmana (TUIpOJIu3,
KAuECTBEHHAS PEAKIUS C HOJIOM).

DKCIEpUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
IPOBEICHNE, HAOJIIOJIEHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIC PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCJIEHUE STaHOJA
okcugom Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3aumomelcTBHE Kpaxmalia C HOJOM),
MPOBEICHUE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHCIIOTHI.

PacuérHble 3anaumn.

Beruncnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeTMHEHMS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble oprannyeckue coeannenus. dusnueckue
YU XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IiMuuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.



benkn Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHHs. llepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHbIE PEAKIIMU HA OEIIKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MpPEBpalllCHUN:
HaOJIIOJICHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalus OElIKOB MU
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
MOJIMMEPU3ALUS U MOJUKOHIECHCAUS.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYLIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHSITHH, SBJISIOIIUXCS CUCTEMHBIMHU UL OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOPHSs, aHAJIW3, CUHTE3, KiIacCUu(UKaius, MepuogUNIHOCTh, HAOIIOJEHUE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIEIMPOBAHME.

®dusnka: MaTepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemiecTBa (O€NKH, YTIJIEBOJBI, >KUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypcehl.

TexHonorusa: mNHIIEBbIE MPOAYKTHl, OCHOBBI PALMOHAIBHOTO MUTAHUS,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpenapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH
XAMHUYECKUI 31eMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000104Ka. DHEPreTHYecKue ypoBHU, OAYPOBHH. ATOMHBIE opOuTamy, s-, p-, d-



aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamdyeckoil CUCTEMBI
xumuueckux anemeHtoB JI. Y. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIaM H TIEPHUOIaM.
3HaueHUE NEPUOIUUYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHas HEMOJSIpHAs W TOJISIpHAs, WOHHAs, MeTajuImdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopomHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U @aHUOHBI.

BemectBa  MOJIGKYJISIPHOTO M HEMOJIEKYJISIPHOTO ~ CTPOECHHUS.  3aKOH
MMOCTOSHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALNINYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHCHUU. Howmenknatypa
HEOPraHUYECKNX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Krnaccudukammss  XMMHUYECKHX — peakIuid B
HEOPraHUYEeCKOW M OpPraHUYEeCKOW XHWMHHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPANIECHUS SHEPTUU MPU XUMUUYECKUX PEaAKIUSIX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTponauTuyeckas aucconuanusa. CHbHBIC U clla0blie IeKTpouThl. Cpema
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HX NPEBPAIICHUM:
neMoHcTpanus Tabaui «Ileprogndeckas cucrema XuMudeckux siaeMentos 1. U.
MenpeneeBay, u3ydyeHUe MOJEICH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHIA
BOJIOPOJa B MPUCYTCTBUU KATAIM3ATOPA, ONMPEAECICHUE CPEIbl paCTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUH HOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

Pacuérurle 3amayn.



Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUE€Thl C HMCIIOIB30BAHUEM IOHSATHUSI «MAcCOBas
JTOJISI BELIECTBAY.

Heopranuyeckasi xumusi

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xumudeckux dnemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
@du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Mertamnsl. [lonoxenne meramioB B llepuonnueckoil cucremMe XUMHUYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIPSIKEHU METAJIOB.

XUMUYECKHE CBOWMCTBA BaKHEUIMX METAUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUH.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
U3yYeHUE KOJUIEKINMH «MeTayuibl M CIUIaBbl», 00pa3OB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUJIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa wWiM 00bEMaA ra3oB MO W3BECTHOMY KOJWYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOIYKTOB PEAKIIMH, €CIU OAHO
13 BEILIECTB UMEET MPUMECH.

XuUMHUS U )KU3Hb

Ponap xuMum B 0OCCIEUEHHH SKOJIOTHYSCKOM, SHEPreTHYSCKON U IHIICBOM
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEUIECTB W MAaTEpPUATIOB: BaXXHEWIIHME CTPOUTEIbHBIC
MaTepuabl, KOHCTPYKIIMOHHbIE MAaTEepHUalibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepualibl IJsl 3JIEKTPOHUKU, HAaHOMAaTEepHuasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.



XUMHSL W 30pPOBbE YEJIOBEKA: IMPaBHUJA HCIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  HU3YYEHUH OOmEed
HEOPraHU4EeCKOW XUMHUH B 11 Kacce OCyIIEeCTBIAETCA Ye€pe3 UCIIOIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHATHN, SIBJISIONIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusnka: MaTepus, IHEPTHs, MACCa, aTOM, JJIEKTPOH, POTOH, HEUTPOH, HOH,
U30TOII, PAHOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUI YPOBEHb, BELIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTIAeMbIE, TOILIUBO,
pecypchl.

TexHonorusa: XUMHYecKasi MPOMBILIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILIEBAS
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI I10 XMUMHNN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKU IMJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa3oBaHus SIBJSETCS CUCTEMHO-AESATETbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHMsl BbIJICIEHBI CIAEAYIONINE COCTABISIONIUE:

OCO3HaHME OOYYaIOIUMHCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIPEEIEHUIO;



HaJIM4YKM€ MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TpaaULuii 6a30BON HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUMXcs PyKOBOJICTBOBAaThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
L€ U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHUs IpeameTa «XHMHS» TOCTUTAOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
T'YMAHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu U [paBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHMUsS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOyyJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATE€IbHOCTH
oOyyaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEN, B TOM YHUCJE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEM,
YBAXXEHUS K 3aKOHY U [TPABONOPAJIKY;

IPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUJaX MEXINYHOCTHBIX
OTHOIIICHUI B KOJJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESITENbHOCTH TPU CO3JaHUU
y4€OHBIX MPOEKTOB, PELICHWN Yy4e€OHBIX M MO3HABATEJIbHBIX 3a/1a4, BBINIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHMMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E Pa3IUYHbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUIO
OTE€UYECTBEHHON XMMUH;

YBaO)XEHUsI K TMpOIlECCYy TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUMEHEHUsI XUMHH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKH €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHann3e MHQOpPMAIMH O MEePEAOBhIX JOCTHKEHUSIX COBPEMEHHOM OTE€YeCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE M IOCTYIIKM CBOMX TOBapULIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME NOCIEACTBUN 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTEH 3I0poBOro u Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOtoieHUss TpaBui O€30MacHOro OOpalieHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUSI MOCJIEICTBUN W HENMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEeIbHOCTH, OOIECTBEHHO IOJE3HOM, TBOPUYECKOM W  JPYrUX BHAAX
NEesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMATIBHON CPEJibl;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pelIeHNs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOAHON Cpele, YMEHHsS IPOrHO3UPOBATH HEOJArONPUATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;

HaJIM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS



PYKOBOACTBOBATbCA MMH B ITO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
INPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(OpMUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUs
PUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM Ui  COBPEMEHHOH
LIUBHJIM3AMM: B €€ T'yMaHUCTHYECKOM HAIpPAaBICHHOCTH W Ba)XHOW pOJIM B
CO3/IaHMU HOBOHM 0a3bl MaTepUaJIbHOMN KYJbTYpPBI, PELIEHUH TITI00aIbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEJMIIMHBI, OOECIEUEHHH YCIOBUI
YCHEIIHOTO TpyJa W HKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHON TIPaMOTHOCTH: IIOHMMAHHSA CYIIHOCTH METOJOB
MO3HAHUA, WCIOJb3YEMBbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTHU HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NESATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIHOYAIOT:

3HaUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAyYHBIC TOHSATHS, OTPAKAIONTUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(PUKy METOJ0B TIO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPTHs, SBJICHHE,



IPOILECC, CUCTeMa, HAyYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);
YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIIe dhopMupoBaHUe (GYHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITIOJIb30BATh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAIIBHOM MTPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICHCTBUSMU.

OBiaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMo3HABaTeJIbHBIMHU
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OPMYJIHMpOBaTH W aKTyaIM3UpOBaTh  MOpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh 1eNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXJICHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIONb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuu — TPU PEIICHUU YYEOHBIX MO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MIPUMEHSTh Ha3BaHHbBIC MOJEIIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKUX
peaxkuuu;

bopMyIUpOBATh SN U 3a/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJA/IeTh HAaBBIKAMH CAMOCTOSITENIbHOTO IUIAHUPOBAHUS W TMPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (hopmMyInpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeI0BATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3ajlady, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB ITO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcbl IHTEpHETa), aHaIu3UpOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpEICTaBICHHUS, KPUTHUYECKH OILICHUBATh e JIOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Ui BBINOJHEHUS Y4E€OHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uH(pOpMaIMel: NPUMEHATh MEXIpeaMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMHU A€l CTBUSIMM:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAE€MOM TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEe pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIEHO MJIM COBMECTHO CO CBEPCTHUKAMHU TIPY BHITIOJTHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOro mpoekTa U (OpMyIUpOBaTh BBIBOIbI
o pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHUS MO3ULIUN B
X0J1e 00CYXKJIeHUSI 1 0OMEHAa MHEHHUSIMU.

OByaieHHe YHMBePCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:



CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISITH CBOIO IO3HABATEIBHYIO
JEeATEIbHOCTh, oOmpeneisis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOpUTM JACUCTBUNA TpHU
BBIMIOJJTHEHUM Y4€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIbHOCTH HAa OCHOBE CAMOAHAIIN3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SBJICHHM
npupoAsl, B (QOPMUPOBAHMM MBIIUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHUs] TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUSI K CBOEMY 3J0POBBIO M MPHUPOJHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMUYECKUX  3HAaHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIArarOIIMe TIOHATHA (XMMHUYECKMH 3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTass U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpPOIHbI CcKeneT, (yHKIHOHANbHAs TIpymna,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJ, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUN U 3aKOHBI (TEOPHs CTPOEHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKHX
SBICHUHM, (PAKTOJOTUYECKHE CBEICHHUS O CBOWMCTBAaX, COCTaBe, MOIYYCHHH U
0€30MacHOM HCIOJb30BaHUU BAXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUW BBISIBISATh XapaKTEPHbIE MPU3HAKU TOHSTH,
YCTaHaBJIMBATh UX B3aUMOCBSA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS MPHU
ONHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALLICHUI OPraHUYECKUX COETMHEHMIA;

c(OpPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalEHHON)
(GopMys1 OpraHMYECKHX BEIIECTB U YpPaBHEHUH XHUMUYECKHUX pEaKLuH,



M3TOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHUYECKUX BEHIECTB JJI WLUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIIUe
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpuBOIUTH TPUBHUAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOMWICH, alleTHIICH,
ATWICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerujl, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAsS KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BHUJBl XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30J, METAHOJ, ATAHOJ, ATUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJ, alleTalIbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOIO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU WU
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKHUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTa
peakIiMyu 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEIIIECTB WJIU MPOYKTOB PEAKIIUN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Ui TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPaBUIIa MOIH30BAHUS XHMHUYECKOM
NOoCyJI0 ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe MpaBuiia OOpalIeHUs C
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;



c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (TIPEBpaICHUS] OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
STUJICHA W U3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYJOBAaHHEM, NPEACTABISATh PE3YyJbTATh
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHpopMaIMIo, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uH(popmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJIOJaTh  TIpaBUJia  HKOJOTHYECKHU
1[EJIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATEIBHOCTH B IEJAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYKAIOLIEW IPUPOAHOM CpEAbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIMPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS WX BPEAHOTO BO3JECUCTBHS HA OPraHU3M
YEJI0BEKA,

JUIsi 00yYaronuxcsi ¢ OTpaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENBIX W CHAa0OBHIAAIIMX OOYYAIOIIUMXCS: YMEHHE UCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. Bpaiinsg mis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIass M HeopraHuveckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUH
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl  JUYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAralONIUe MOHATUS (XUMHUYECKHI 3JIEMEHT, aroMm, M30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHDb OKUCIICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUIMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl  XUMHUYECKHX  PpEaKIUh, PacTBOpP, IJIEKTPOJUTHI, HEIJICKTPOIUTHI,



AIEKTPOJIMTUYECKAST AUCCOLMALNASI, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUuy, XUMUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
INEKTPOJUTUYECKON Jucconmannu, nepuoanuecknit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE IOHUMAHMS NPUYUHHOCTH U
CHUCTEMHOCTH XHUMHUYECKHUX SIBICHUU, (PAKTOJOTUYECKUE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCTIOJIb30BAHUN BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCT, YMEHHUM BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIM,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTraBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX peaklui,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAECIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKMCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, UPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHHU YCTaHaBJIUBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI MIEPUOIUYECKOTO 3aKoHa [,
N. MenneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «s-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHWY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIUECTB  PAa3JUYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;



c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnxX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMCHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTHMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT JI0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIHMH, TMOJATBEPKIAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPacKpbIBaThb CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctsus (mpuniui Jle [latensbe);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTaBICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPoOIeMaxX XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUN TPOBOJUTH BBIYHCICHUS C MCIOJIH30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B pPEaKIUu
BEILIECTB, TEIJIOBOro 3((eKTa peakiuid Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacCChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHUus ¢
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEePOKCHAa BOJAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
OTpENICJICHE Cpelbl PAcCTBOPOB BEIIECTB € TOMOIIBI  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON peaKIluw,
peakiuu MOHHOTO OOMEHA, KAayeCTBEHHBIC peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
temam «Metawie»y U «HeMetamnb») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU M JIA00OPATOPHBIM 000PYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu



yYpaBHEHHUH COOTBETCTBYIONIUX PEAKIMH W (OPMYJIUPOBATH BBIBOJLI Ha OCHOBE
9THX PE3yJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUH KPHUTHYECKH aHAIM3HPOBATh XHUMHUYCCKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIuu, IHTEpHET U IpYyTuX);

COPMHPOBAHHOCTh ~ YMEHHH  COONIONATh  TpaBWIa  AKOJOTUYCCKH
I€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens IIJIK, moscHAT, Ha TpuMepax CHOCOOBI YMEHBIICHUS |
IPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYeJIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIIECTB U
XAMHYECKUX SIBJICHUN;

Ui CHETBIX H CHa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
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COECTUHEHNN

XUMHYEeCKHE CBOMCTBA
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COCIUHCHHI
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HEMETAJJIOB U UX
COCTMHECHUI

0O00011eHne n
cHCTeMAaTH3aIys 3HaHUH 110
TeMe «HemeTamiby.
Breraucnenus mo
YpaBHEHUSAM XUMUUYECKHUX
peakuui u
TEPMOXUMHUYECKHE PACUETHI
[Mpaktuyeckas pabora N2 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMme "HemeTamiabr'"»
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Heoprannueckue u

29 OpPTaHWYECKHUE KHCIIOTHI.

Heopranuueckue u

OpraHUYECKHE OCHOBAHUS

AmdoTtepHbie

HEOPTraHWYECKUE U

30 OpPTaHUYECKUE COCTUHEHUSI.
I'eneTnueckas CBI3b
HEOPTaHUYECKUX U
OpPTaHWYECKUX BEIICCTB
Ponb xumum B o0ecnieucHUH
9KOJIOTHYECKOH,
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MEIALIMHEI
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HAYYHBIX TPUHIIUATIAX

32  NIPOMBIIUICHHOTO 1

MOJTyYEHUs BaKHEHIIINX

BEIIIECTB
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33

34
YeJI0BeKa

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 34 2 3

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

Xumus / I'adpueasin O.C., OctpoymoB U.I'., CaagkoB C.A., AKIIHOHEPHOE
o0mecrBo «M3narenbcTBo «IIpocBemenue)
IHepuoauueckas cucrema xumuueckux djiemeHToB I.U.Menaeseena,

TadJIMIIa PACTBOPUMOCTH, JIEKTPOXMMHUYECKHUI PSi/I HANIPSKEHUS MEeTAJJIOB
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