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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOimero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBHON MPOrpaMMBbl CpeaHero ooOmiero oOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXeHU «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oO1iel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, Pe3ylbTaTOB OOyuYeHUs U TpPeOOBAaHMN K YpPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3IOPOBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU y4eOHOTO
npeaMera «XHMHS», COJIEPKAHUE M TNOCTPOEHHE KOTOPOIO OIpPENETEHbl B
nporpaMme N0 XMMHUHU C Y4E€TOM CHEeUU(PUKKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMx 1eJell M NPUHLMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOJb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHPOBAHKE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpE Kak O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KakJI0oro wieHa oOmectBa. CoBpeMEHHass XHMHsI Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMHU MLENSIMU W TMPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOHKEHUS
0o0pa30BaHUs B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMA  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOmasgs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIIOYEHHEM 3HAHMM W3 OO0Ield XUMHH) U
OpraHu4eckoil xumuu. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAaHHUW NPU HU3YYECHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B NHporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia U OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS. HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. CBeneHHMs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOJAOPOJIOB JO0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnueckod XWUMHM MOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkuu.

[lonq HOBBIM YyrjaoM 3peHUsi B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl H (AaKTOJIOTHMUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00ydaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTUYECKHUX IMO3ULIHM,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEeHHE (QYHKIMM 3TOro 3akoHa — OT
00o011aromIel 10 OOBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W NMPUMEHCHHUM, a TAKKE O XUMHUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 u 11 kmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TPUKIAIHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
IpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B TMO3HABATEIHHOW U MPAKTUUYECKOM
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBATh WMH(OOpPMAIUIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCINICKTYaTbHBIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPHUEHTHUPOBAHO  Ha
dopMupoBaHUE y OOYYarOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUalIbHOE €IUHCTBO HEOPTaHUYECKOrO H
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIYy HOBBIMH (akTaMU ¢ TCOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTUUECKUX Mpobiem, a
TaK)Ke MpoOeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4YaromMXcsi TPHUHATHIE MPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACICHUIO
CONlepKaHUsI M TOCTPOEHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4E€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHalu3a u
00paboTku nHGOpMAITH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCJIEeIOBATEeNIbCKON JEeATENIbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHWs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IPU OMpeaeIeHUN
COZIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeATEIbHOCTH 4Y€JOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJnbTypbl. C
METOJAMYECKOW TOYKH 3PEHUsl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3ydeHUs
MpeIMETA SIBJISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUs TJIABHBIMU LEIAMH W3Y4YEHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KaK  BaKHEHIIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB E€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKaA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MpEeArnovTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUS 3HAHUW M NMPUMEHEHUS UX B PEabHOM JKU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKHUE LIETU U 3a]]a4H, Kak:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAOIIEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UISl DPa3jIM4HbIX BHUJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMALIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yJaroImUXCs: CIOCOOHOCTH CaMOCTOSITEILHO TTPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTIMU, UCTIOJIb30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOIOTI0JIH30BAHMS, TTOMOJTHEHUS SHEPTreTUUECKUX PECYPCOB U
COXpaHEHUSI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TIPHUPOJC M CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUIsI TIPUHSTHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B ydeObHOM maHe cpenHero oOmIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBEeHHO-HAayYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YPOBHE
cpeaHero oomero odpazoBaHus, cocraBisieT 68 dacos: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYecKO XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€Opus CTPOEHUS OPraHUYECKHX
coequHennit A. M. BytnepoBsa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYECKUX BelEecTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(puUKaluu opraHudeckux BeniectB. HomeHkiatypa
OpraHUYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BEIIECTB W HMX IPEBPAILCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJECHUE WU
ONMCAHNE JEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, O0YTJIUBAHUE U TOPEHHUE).

Yriesoaopoast

AJKaHBI: COCTaB W CTPOEHUE, IOMOJIOTMYECKMH psa. MeraH M 3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakiuu 3amelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psil. DTUIEH U IPOIUJIEH —
OpocTeilline NpPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUs. U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpupomHblii ra3 W IHOIyTHBIE
HedTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He()TH, UX MPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITYy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C 0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MoIeIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WK IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWM C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBsI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIrOaToOMHbIe cnupThl). [leficTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa v STUICHIJIMKOIIA.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
TokcuunocTh penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢usznyecKkue U XMMHUYECKHE CBOMICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TMpeleibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCyCHasi KMCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus dTepuuKaiim), moayyeHue 1 MpuMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOThl KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblj1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBHUE.

CrnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kiaccuuUKailus ~ yrieBojoB  (MOHO-, JU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcusiom Menu(ll), okucienne amMmmuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocuntes. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monumepbl. CTpoeHue kpaxmalia u
Henono3bl.  PU3NUecKMe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJIa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalla € HOJIOM),
IPOBEJCHUE NMPAKTUUECKON pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYECKHe coeAruHeHusl. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonoruyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NOpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJIOZICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OSIKOB Mpu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJIeKyJIsIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCALIHSL.

DKCHEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUI:
O3HAaKOMJIEHUE C 0o0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanu3zanust MexXnpenMeTHbIX CBSI3el MPU U3YYEHUU OPTaHUYEeCKON XMMHU B
10 xjacce OCyIIECTBISIETCS Yepe3 MCIIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiacCH]UKalus, NepUOIUIHOCTb, HaOIIOICHNE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmartepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3NUECKUE BETUYUHBI U SMHUIIBI UX U3MEPEHHUSL.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHBIE BemlecTBa (OENKH, YII€BOABI, JKHUPHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYPCBHIL.

TexHoynorus: MNHUINEBbIE MPOAYKThl, OCHOBBI PAllMOHAIBHOTO IHTaHUA,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0uKa. DHEPreTuuecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpOHWTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. INEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamyeckoil CuCTeMbl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Tepuojam.
3HaYCHUE NIEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XWMHYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT THUIIA KPUCTAIIMNYECKON PEIETKH.

[lonaTne 0 aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEEeCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBSI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckass peaknus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMS U NPEBPALECHUS YHEPTUHU [P XUMUYECKUX PEAKIIHSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIUuHbIX (pakTopoB. OOpaTnMble
peakiuu. XUMHYECKOE paBHOBecHe. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

OnexTponutnyeckas auccouuanus. CuiabHble U ciadble 31eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMH4ueckux sneMeHToB [l U.
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMUECKUX PEIIETOK, HaONIoJeHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokeHUE NepOKCUuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaIn3aTOPa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIMKATOPA, pEaKUHH HOHHOrO OOMeEHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B Ilepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpOa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (rajoreHOB, CEphbl, a30Ta,
dochopa, yrimepoma U KpeMHHMS)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramel. [lonoxenune meramoB B llepuonnyeckor cucremMe XMMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cpoiicTBa MetaoB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUUYECKUI psAJT HAIPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPHil, KaJIUM, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crmocoObl MoJyYeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
W3Y4YCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPa3IOB HEMETAJUIOB, PEIICHHE
AKCTIIEPUMEHTAJIBHBIX 3a/1a4, HAONIOJCHHWE M ONHCAHME JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnrbie 3ana4u.

Pacuérpl mMaccel BelecTBa WM 00BbEMA ra3oB 10 HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMHSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, YHEPreTUUeCKON U IHIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYCHHUS BaXKHEUIINX BEIIECTB.

YenoBeK B MHUpPE BEIIECTB U MaTEPHUATIOB: BAKHEWUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuabl IJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBwia 0€30MaCHOT0 MCIIOJIL30BaHUS MperapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXNpeOMETHBIX  CBs3ed TOpW  HM3ydyeHUH oOmed u
HEOpraHnveckorM xuMuu B 11 Kilacce ocylIecTBISETCS Ye€pe3 UCIOJIb30BAHUE KaK
OOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTECTBEHHO-HAYYHbIE TOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



duznka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAJHOAKTHBHOCTh, MOJIEKYJIa, JHEPTETHYECKHI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsl, CKOPOCTb.

buonorusi: kinerka, OpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIC MTOPOJIBI, TIOJE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTHYEeCKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX TPErapaToB, MPOHM3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMHUUN HA BA3OBOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMS K Pe3yJibTaTaM OCBOEHHUS OOYYAIOUIMMIUCS MPOTPAMM CPEIHEro OOIIero
oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEAMETHBIM U MpeaMeTHbIM). HaydHo-meToaumueckoi OCHOBOW [UIsl pa3pabOTKH
IUTAHUPYEMBIX PE3YJIBTATOB OCBOEHUS MPOrPAMM CPEAHEro oOmero oOpa3oBaHMS SIBISETCS CHUCTEMHO-AESITEIbHOCTHBIN
HOJXO/I.

B COOTBETCTBUM € CHCTEMHO-AESTEIbHOCTHBIM IOJXOJIOM B CTPYKTYp€ JMYHOCTHBIX pE3YyJbTaTOB OCBOEHUS
npeaMeTa « XMMHUsD Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHus BBIAEIECHBI CIEIYIOIUE COCTABIISIIONIUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON TpaKAaHCKOM HWIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEAEIICHNUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBJICHHOE PA3BUTUE BHYTPEHHUX YOCKIEHUN JTUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX
TpaauLuii 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMUXCS PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, IPUCYIIMMHU LEIOCTHOU CUCTEME XUMUYECKOTO 00pa30BaHUS;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTU CTaBUTh LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHS MpeaMeTa «XHMHsS» JOCTUTaloTCs B €IUHCTBE YYE€OHOM M BOCHUTATEIbHOU
JESITENIbBHOCTH B COOTBETCTBUM C TYMaHUCTHYECKHMH, COLMOKYJIBTYPHBIMH, TYyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMHU U
ujeaJaMyu POCCHUUCKOTO TPakJIaHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE HOpPMaMU U TpPaBUIaAMHU TOBEJICHMUS,
CIOCOOCTBYIOLIMMU MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYaIOUTUXCS.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MpEAMETa «XUMUS» OTPaKkaloT CPOPMUPOBAHHOCTH OMNBITA [MO3HABATEIBHON U
MPAKTUYECKOHN ACSITENIbHOCTH 00yYaroUIXcsl M0 peaiu3alii IPUHITHIX B OOLIECTBE IEHHOCTEH, B TOM YHUCIIE€ B YACTH:

1) rpasKaaHCKOro BOCIMTAHMA:

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHUSI K 3aKOHY U MPAaBONOPSAIKY;



MIPE/ICTABIICHUS] O COLIMAIIBHBIX HOPMaX M MPaBUIIaX MEXINYHOCTHBIX OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATETBLHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBITIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI JIPYTHX MPU aHAIN3€ PA3IUYHBIX
BUJIOB Y4EOHOU JIEATEIBbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

[EHHOCTHOTO OTHOIIEHHS K UCTOPUYECKOMY U HAYYHOMY HACJIEANIO OT€UECTBEHHON XUMUMU;

YBaXXEHUS K MPOLECCY TBOPUYECTBA B O0JIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS XMMHH, OCO3HAHUS TOTO, YTO
JNOCTH)KEHHMSI HAyKW €CThb pe3ydbTaT JUIMTENIbHBIX HAONIOJACHUM, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSTHHOTO TPyAa YYEHBIX U IPAKTHKOB,

UHTEpeca W I[03HABATEIbHBIX MOTHBOB B IOJYYEHUH U MOCIEAYIOLIEM aHaiu3e HHGPOpMaluu O MEepeOBBIX
JOCTHIKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMMH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAallUM, CBSI3aHHBbIE C XUMUYECKUMH SIBIICHUSIMU, U IPUHUMATh OCO3HAHHbBIE PEILCHUS,
OpPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBE/IEHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHE MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbl 310POBbS:

NOHMMaHHUS IIEHHOCTEH 310poBOro u Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILUEHHS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOtoieHusT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XWU3HM U B TPYJAOBOU
NesATEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEACHUS B CHUTYalMsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HEMPUSATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

S) TPy10BOI0 BOCIIMTAHMSI:



KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€0OHO-HCCIIEIOBATEIbCKON JEATeTbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYTUX BUAX JEATEIbHOCTH;

YCTAaHOBKU Ha aKTUBHOE y4aCTHE B PEIICHUM MPAKTHUYECKHUX 3aJlay COLMAIbHON HANpaBJIIEHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K NPAKTUYCCKOMY H3YUYCHUIO MpodecCuid Pas3IudHOro pojia, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY HWHJMBHAYaJIbHOW TpaeKTOpUU oOOpa3oBaHusA, Oyayuied mpodeccuu Hu
peanuzanuy COOCTBEHHBIX KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[€JI€CO00Pa3HOr0 OTHOIICHHS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHMMAHMS TJI00AJILHOTO XapaKTepa AKOJOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUUYECKUX MPOIIECCOB HA COCTOSIHUE
MPUPOJHON U COLIMATBHON CPEJIBL;

OCO3HAHHUS HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTIDKEHHM XHMHH JUIsl PEIICHUs] BOIMPOCOB PAIMOHAIHLHOTO
MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEIPUATUS JEWCTBUM, NPUHOCAIIMX BPEJ OKPYKAKOLIEH NPUPOJHON Cpelne, YMEHUs IMPOTrHO3UPOBATH
HEOJIaronpusITHBIE SKOJIOTHYECKHUE TOCIICICTBUS MTPEANPUHUMAEMBIX JEHCTBUHN U TPEAOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOrO IKOJOTUUECKOTO MBIIIJIEHUS, YKOJIOTHYECKON KYJIbTYphI, ONbITA IESITEIHLHOCTH IKOJOTHUYECKON
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBAaThHCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAJIbHOM MPAKTHUKE,
CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSATH UJICOJIOTHH XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHUs CHenuUKU XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU DPAIMOHAIBHOTO HAYyYHOTO
MBIIIJIEHUS, CO3JaHUM I[€JIOCTHOTO TPEJCTABIEHUS 00 OKpY)KAIOIIEM MHpPE KaK O €IUHCTBE MPHUPOJLI M YEIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MPOOIeM COXpaHEHUS TPUPOIHOTO PABHOBECHS,



yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH JJISI COBPEMEHHOM IMBWJIM3AIMH: B €€ TI'yMaHHCTHYECKOMH
HAIPAaBICHHOCTH W Ba)KHOH pPOJIM B CO3JaHMHM HOBOH 0a3bl MaTepUalbHOW KYJIBTYpBI, PEIICHUH T00aIbHBIX MPOOJIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUCCTBA — CHIPHEBOM, DHEPreTHUYCCKOM, IMHUINEBOM M SKOJOTHYECKOH Oe30MacHOCTH, B
pPa3BUTUU MEIUIMHBI, 00CCIICYCHHH YCIOBHI YCIEIIHOTO TPyJa W 3KOJOTHYCCKH KOM(OPTHON >KM3HHM KaXKJIOTO WICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOH I'DAMOTHOCTH: IOHHMMAaHHUsS CYIIHOCTH METOIOB IMO3HAHHUS, MCIOJIb3YEMBIX B €CTCCTBCHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJydYacMble 3HAHUS IS aHAIM3a U OOBSICHEHHUS SIBJICHHH OKPYKAIOIIEro MHpa U
NPOUCXOASAINX B HEM HW3MCHCHHM, YMEHHUS JejaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB W
UMEIOIIUXCS JAHHBIX C SN0 MOTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIOIb30BaTh XUMUYCCKUE 3HAHUS JIJIS PEIICHHS MPOOJIEM B PealIbHBIX KH3HCHHBIX
CUTYaIHsIX;

UHTEpeca K O3HAHUIO U UCCIICAOBATCIIBCKOM IeITeIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEPEPHIBHOMY 00Pa30BaHHIO U CaMOOOPa30BAHMIO, K AKTUBHOMY ITOJTYYCHHIO HOBBIX
3HAHUU TI0 XMMHH B COOTBETCTBUH C )KU3HCHHBIMH IMOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax mpodeccuoHaIbHOM NeaTeTbHOCTH.
METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHSI Y4€OHOro npeameTa « XMMHUs» Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus
BKJIIOYAIOT:

3HaYUMble Ui (OPMHUPOBAHUS MHUPOBO33pEHUS OOYYaIOLIUXCS MEXKIUCHMIUIMHAPHBIE —(MEXIpeIMETHbBIE)
oOlIeHayYHbIE TOHATHUS, OTPAKAIOIIME IEJIOCTHOCTh HAy4YHOM KapTUHbI MHUpa M cHeuupuKy METOAOB MO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPrus, SIBJIEHUE, MPOIECC, CUCTEMA, HAYYHBIA (HaKT,
MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCClIeJOBaHUE, HA0II0IeHHE, U3BMEPEHHE, SKCIIEPUMEHT U JPYTHUE);

yHHUBEpcajJbHble YydeOHble IeicTBHs (TIO3HaBaTellbHbIE, KOMMYHUKATHUBHBIC, PETYJSATUBHBIC), OOECIEUMBAIOIINE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIIBHON KOMITETEHIIUUA 00YJaroNuXCs;

CHIOCOOHOCTh OOYYaromMXCsl HCHOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATENLHON M COLUAIILHOM MPaKTHKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEJIbHBIMU A€ CTBUSIMM:

1) 0a3oBbIe JIOrHYeCcKHe TeHCTBUS:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaTM3UPOBATH IPOOJIEMY, BCECTOPOHHE € pacCMaTpUBaTh;

OMpENENATh 1N JEATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHIKEHHUS, COOTHOCHUTH PE3yJIbTaThbl
JEATEIIBHOCTH C IMOCTABJICHHBIMU IEJISIMH;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUSI — BBIICIATh XapaKTEPHbIE NPU3HAKU
MOHATUM U YCTAHABJIMBATH HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE TMOHSATHUS NI OOBSICHEHUS OTIEIBHBIX
(aKTOB U ABJICHHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIsl KJIaCCU(PUKAIIMY BEIIECTB U XUMUYECKUX PEaKITUil;

YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, [0 AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIHPOBATH BHIBOJIBI M 3aKIIOUCHUS;

MPUMEHSTH B MPOIECCe TO3HAHUS, UCTIOIb3YEMbIE B XUMUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEoOpa30BhIBATh
MOJICJIbHBIE TIPEICTABICHUS] — XMMHUYECKUN 3HAK (CHMBOJ) 3JIEMEHTa, XUMUYecKas (opMyia, YPaBHEHHE XWMHUYECKOU
peaKkiMu — TMpU PEHICHUH Y4eOHBIX IMO3HABATEIBHBIX W MPAKTUYECKHX 3a/ad, MPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC
MpEACTaBIICHUS I BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMH METOA0B HAyYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

dbopMmynupoBaTh IEAM U 3a0a4d  WCCIEAOBAHMS, HCIOJb30BaTh TIOCTABJICHHBIE M  CaAMOCTOSITEIIBHO
chopMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUSI U OCHOBBI JIJIsi GOPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJICTh HABbIKAMU  CaMOCTOSITCJIBHOTO  TUTAHUPOBAHUS W TPOBEACHUS  YYCHUUYECKUX  IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHMsI HAOMIOMAaTh 3a XOJOM TIPOIECCa, CaMOCTOSTENIBHO MPOTHO3UPOBATh €ro pe3yJsbTar,
dbopmynupoBath 000OIIEHUST W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH pE3YyJIbTATOB WCCIIENOBAHUS, COCTABIISTH
000CHOBaHHBIN OTUET O MIPOJIeTIaHHON padoTe;



npuoOpeTaTh ONBIT YYEHUUYECKOW HCCIEeOBATEILCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJOB pELICHUs MPaKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IMYHBIX METOJOB
MO3HAHUSA.

3) padora c ungopmanueii:

OPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHGMOpManuu (Hay4dHO-NONYJISApHAs JIUTEpaTypa XHWMHYECKOIO
coliepaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaau3upoBaTh MHGOPMAIMIO PA3IHYHBIX BHUJIOB U (PopM
IPE/ICTaBIICHUS], KPUTUUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIHpOBATH 3aIIPOCHl U MPUMEHSAThH Pa3IMYHbIE METObI IIPU MOUCKE U 0TOOpe MH(MOPMALIMK, HEOOXOIUMOMN J1JIs
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT HMCMHOJb30BAaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH W Pa3JIMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMANIbHYIO (DopMy mpeacTaBieHuss uHboOpMauu (CxeMbl, rpaduKu, JUarpaMmbl,
TaOJHILIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KAa4yeCTBE CpPEJACTBA NpH paboTe€ C XUMUYECKOM HH(POpMALMEH: MPUMEHSThH
MEXIpeaMeTHbIe (HU3NUeCKre U MaTeMaTHYEeCKUe) 3HAKK U CUMBOJIBI, POpMyIibl, a00peBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/laBaThb BONPOCHI MO CYIIECTBY OOCYXKJAae€MOl TeMbl B XOJ€ JMajora W/WIM AUCKYCCUH, BBICKa3bIBaTh WUJEH,
(bOopMyIMpPOBATH CBOU MPEAJIOKEHUSI OTHOCUTENBHO BBITOJHEHHS MPEJI0KEHHON 3a1a4H;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTaTOB IO3HABATEIBHON MESITEIbHOCTH, MOJYYEHHBIX CaMOCTOATEIBbHO WU
COBMECTHO CO CBEPCTHUKAaMU IPH BBINOJIHEHUH XMMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaM3allKi yueOHOTO MPoeKTa U (POPMYIUPOBATH BHIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCJIEIOBAHUM IMyTEM COTJIacOBaHUS MO3UIMI B X0J1e 00CY X ACHHUS 1 OOMEHA MHEHUSAMH.

OBJiaieHne YHUBEPCAIbHBIMH PEryJaSITUBHBIMU A€HCTBUSIMH:

CaMOCTOATEJBHO TUIAHUPOBATh U OCYILIECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPEAEIss €€ LeJU U 3a/1a4H,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIWMOCTH KOPPEKTUPOBATH MpEjIaraeMbplii alrOpUTM JCHCTBUN TPU BHITIOJHEHUU



y4eOHBIX U HCCIEAOBATENIbCKUX 3ajad, BHIOMpaTh Hanbosiee d(PPEKTUBHBIA CIIOCOO MX pELICHUs ¢ Y4ETOM TOJTyUYEeHHUS
HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKUX PEAKIIUSIX;
OCYUIIECTBIISTH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuuecKkas XuMHUsD» OTPa)kKaroT:

c(OPMHPOBAHHOCTh MPEJICTABICHUN O XMMHYECKOW COCTABISIONIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, POJIU
XUMHUM B TIO3HAHUU SIBJICHUW MPUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYphl JIMYHOCTU, €€ (YHKIIMOHATHHOU
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHUs] MPAKTUYECKUX 331a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO U IIPUPOJIHOM CpELE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOPasi BKIIFOYAET: OCHOBOIIOJIATAOIINE MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aTroMa, MOJEKYyla, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, XHUMHYECKasl CBS3b,
CTpyKkTypHasi (popmyna (pa3BEpHyTast U COKpallléHHAs), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA OOBEM, YIJIEPOJHBIN CKEJNET,
GbyHKIHMOHATBHAS TPYIIA, PaAUKal, U30MEPUsl, H30MEPbI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI U
a30TcojepkKallue COeIUHEHHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (T€OpHUsi CTPOCHHs opraHuueckux BemiectB A. M. bByTiepoBa, 3aKOH COXpPaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHW S3bIK XHWMHH; MHPOBO33PEHUECKME 3HAHHMS, JEXKallMe B OCHOBE NOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHHM, (DaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH U
0€30MacHOM HCTIOIb30BAHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATEILHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHH BBISIBJIATh XapaKTepHbIC TPU3HAKA TIOHSATHN, YCTAHABIMBATH HMX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSATUSA IPU ONUCAHUM COCTaBa, CTPOCHHUS M IPEBPALICHUN OpPraHUYECKUX
COCJIMHCHMM;

c(hOPMHPOBAHHOCTh YMEHHI HCIOIB30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBIICHHUS MOJCKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTON, COKpamI€HHOW) (OPMYJT OpPraHMYECKHUX BEIIECTB W YPABHEHHN XUMHUYECKHX PEaKIIHUH,



U3TOTaBIMBATh MOJIEM MOJIEKYJI OPraHWYECKUX BEIIECTB MJIsi WILTIOCTPALMM MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOIO
CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIIICKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIECTB MO UX COCTABY U
CTPOCHHIO K OIpEeAeaEHHOMY KIIacCy/TpyIie COeTUHEHHH (YriIeBOJOPOMAbI, KHUCIOPOA U a30TCOAEpKAIINE COCTUHEHMS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTh UM Ha3BaHus 1o cucrematuyeckoi HoMmeHknatype (IUPAC), a rtaxxe
MPUBOJUTH TPUBHAJIbHBIE HA3BAaHUS OTACJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH, dTHUICHIIINKOIb,
rIMLepuH, QeHos, (QopManbIerujl, areTalblerul, MypaBbUHAs KHUCIOTa, YKCYCHash KHCJIOTa, OJICMHOBas KHCIIOTA,
CTeapuHOBas KUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmal, HEJUII0JI03a, TJIUIIHH);

c(OpMHPOBAHHOCTh YMEHHS ONPEIEHATh BUIbl XMMUYECKOW CBSI3M B OPraHUYECKHX COEAMHEHUSIX (OAMHAPHBIE U
KpaTHBIE);

c(OpMUPOBAHHOCTb YMEHUS IPUMEHSATH TIOJIOKEHUSI TEOPUH CTPOEHUS opraHnyeckux BemectB A. M. bytieposa st
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MaCcChl BELLIECTB;

c(OpPMHPOBAHHOCTh YMEHUIN XapaKTEpPU30BaTh COCTaB, CTPOEHHUE, (PU3UUECKUE U XUMHUYECKUE CBOMCTBA TUITMYHBIX
NPEACTaBUTENICH PA3NMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, IPONUIIEH, alleTHIeH, OyTaaueH-1,3,
MeTwi0yTaaueH-1,3, OeH30J1, MeTaHOJ, 3TaHOJ], ATUJIEHIJUKOJb, TJIUIEpPUH, (PEeHOoN, aleTanbAerui, MypaBbUHAs H
YKCYCHasl KMCIIOTBI, IJIFOKO3a, Kpaxmaj, LIEJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WIIIOCTPUPOBATh T€HETHUECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYII;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTJIE€BOJIOPOJHOTO ChIpbs (HEPThH, IPUPOAHBIN Ta3, yrob),
CrocoObl UX NMEePepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c()OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIEHUS MO XMMHUYECKUM YypaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOI0 BEIIECTBA WM MPOAYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEUIECTB
WJIM POAYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HaHUW 00 OCHOBHBIX METOJaX HAyYHOT'O MO3HAHUS, UCIOJIb3yEMbIX
B XMMHUU IpPU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJIECHUHN (HAOIIO/IEHHEe, U3MEpPEHUE, HKCIIEPUMEHT, MOJECIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS U1 NPUHATUS PEIICHWA B KOHKPETHBIX >KM3HEHHBIX CHUTYyalUsX,
CBSA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;



chOpMHPOBAHHOCT, YMEHUW COONIOJATh IMpaBUja IMOJb30BAHUS XMMHYECKOM TOCYIOoM U J1abopaTOpHBIM
000OpyI0OBaHMEM, a TaKXe MpaBUiia OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU MO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOHATh XUMUYCCKUN IKCIEPUMEHT (IIPEBPAIICHUS] OPTaHUICCKUX
BEIIECTB MPU HATPEBaHUH, TIOTYyUYECHUE dTUIICHA U M3YYCHHE €TO CBOMCTB, KAUeCTBEHHBIC PEAKIINA OPTaHUYECKHUX BEIIECTB,
JieHaTypalus OeJKOB MPU HArpEeBaHHH, [IBETHBIE PEAKI[MU OEJTKOB) B COOTBETCTBUU C MPABWIIAMH TEXHUKU O€30MaCHOCTU
npu oOpalieHHMH C BEUIECTBAMHU M JIaDOpAaTOPHBIM OOOpPYAOBAHHEM, TPEJACTABIATH PE3ylabTaThl XHUMHUYECKOIO
DKCIIEpUMEHTa B ()OpPME 3alMHMCH YPAaBHEHHH COOTBETCTBYIOIIMX PEaKIui U (HOPMYIUPOBATH BBIBOJBI HA OCHOBE ITHX
pe3yIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpeICTBA MAacCOBOM uH(popManuu, UHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MPaBUJia SKOJOTHYECKU 11eTIeCO00Pa3HOro MOBE/IEHUS B OBITY U TPYAOBOU
NEATETPHOCTH B IICNIIX COXPAHEHHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOTHOW Cpembl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBHSI Ha )KMBBIC OPTAaHU3MBI ONIPEACIEHHBIX OPraHUICCKUX BEIIECTB, TOHMMAas cMbIc moka3arens [1JIK, moscHaATh
Ha IPUMEPax COCOObl YMEHBIIIEHUS U TTPEAOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa,

JUIsi OOy4YaroIIMXCA C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE TNPUMEHATHh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB M XUMUYECKUX SIBIICHU;

JUISL CTIETIBIX M CIIA00BUISAIIUNX 00YUaIOIINXCS: YMEHHUE UCIIOJIB30BaTh PElIbe()HO-TOUCUHYIO CUCTeMY 0003HaueHuit JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.

11 KUIACC

[IpeameTHBIC Pe3yNbTaThl OCBOCHHS Kypca «O01asi 1 HeopraHudecKasi XUMHUsH) OTPaXKaIoT:

c(hOpPMHPOBAHHOCTh TMPEACTABICHHUI: 0 XUMHUYECKON COCTABIISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, POJIU
XUMHUM B TIO3HAHUU SIBJICHUU MPUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYphl JIMYHOCTHU, €€ (YHKIIMOHATHHOM
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
30POBBIO U IPUPOAHOM CPELE;



BJIQ/ICHUE CUCTEMOW XMMHUYECKUX 3HAHWM, KOTOpask BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKHUI HJIEMEHT,
aToM, H30TOIM, S-, p-, d- 2JIEKTPOHHBIE OpPOWUTAIM ATOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIM OOBEM, BAJIEHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas CBA3b (KOBAJECHTHAs, HOHHAs, METAJLIMUECKAsl, BOJIOPOIHAA),
KpUCTAJUINYECKAsA PEIIETKA, TUIBl XMMHYECKUX PEAKLIUM, PACTBOP, DJIEKTPOJIUTHI, HEAIEKTPOJUTHI, IEKTPOJIUTHIECKAS
JUCCOLIMAIINS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEAKIMH, XMMHUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHsI JIEKTPOJUTHUECKOM Juccouuanum, nepuoandyeckuii 3akon [{. . MenneneeBa, 3aK0H COXpaHEHHS MACChI
BELIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUs SHEPIUU NPU XUMUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI
A3bIK XMMHUW, MUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE MOHUMAHHUS NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEACHMS O CBOMCTBAX, COCTaBE, MOJYYEHUU U O€30MMACHOM HCHOJb30BAHMM BayKHEHIINX
HEOPTaHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOU IEATETbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHHUM BBISABIATh XapaKTEpHbIE IPU3HAKM MOHATHM, yCTaHAaBIMBAaTh HMX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE IIOHATHUSA IIPY ONIMCAHUM HEOPraHUYECKUX BELIECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHUH HCIHOJIb30BaTh XHUMHYECKYI0 CHMBOJHMKY JUISI COCTaBJIEHHS (OPMyJ BELIECTB U
YpaBHEHUN XWMHUYECKHX peakuui, cucremarndeckyro HoMeHkiarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTHECIbHBIX
HEOPraHWYECKMUX BEIIECTB (YrapHbIM ra3, yIrJIEKMCIBIA ra3, aMMHak, raméHas W3BECTb, HErall€Has W3BECTb, IUTHEBAs
cojzia, TUPUT | JIpyTHue);

C()OPMUPOBAHHOCTh YMEHHMM ONpEAeNsATh BAJICHTHOCTb W CTENEHb OKHCIEHUS XWUMHUYECKHUX OJJIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBs3U (KOBaJeHTHas, MOHHAs, METajuIMYecKasi, BOJOPOJHAas) B
COCIMHEHMSIX, THUIl KPUCTAJUIMYECKOM pEETKH KOHKPETHOrOo BellecTBa (aTOMHas, MOJEKYJspHas, HWOHHa,
MeTaJIJTMYecKast), XapakTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHUUECKUX COCTMHEHU;

C()OPMUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAMJICHKHOCTh HEOPraHMYECKHX BEIIECTB IO HUX COCTaBy K
onpeneaEéHHOMY KJacCy/TpyIie COeIUHEHUH (IIPOCThle BEIIECTBA — METalIbl U HEMETAJUIbl, OKCHJIbl, OCHOBAHMSI,
KHUCIJIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PAaCKpbIBATh CMBICI mepuoandeckoro 3akoHa JI. . MenneneeBa u AeMOHCTPUPOBATh
ero CUCTEMaTU3HUPYIOILYI0, OOBbSICHUTEIbHYIO U TPOTrHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHUE AaTOMOB XUMHYECKHX 3JIEMEHTOB 14
nepuoaoB llepuonnueckoit cucrembl xumuueckux syemeHToB JI. VM. MenpgeneeBa, UCHOIb3ys MOHITHS «S-, p-, d-



AJIEKTPOHHBIE OPOUTAIN», «IHEPreTUUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB XUMHYECKHX
3JIEMEHTOB W MX COEIMHEHUN MO mnepuojam u rpymmnaM llepuonnyeckoil cuctembl Xxumudeckux snemeHToB J[. .
Menaeneena;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA HEOPTaHUYECKUX
BEIIECTB pA3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHUE TE€HETHYECKOM CBS3M MEXAY HEOPraHnYeCKUMH
BELIECTBAMU C IOMOIIbIO YPAaBHEHUI COOTBETCTBYIOLINX XUMHUUECKHUX PEAKIINIA;

c(pOPMUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XUMHUUECKUE PEAKIIMU IO Pa3IMYHbIM IpU3HAKaM (YUCITY U COCTaBY
pearupyromux BeUIeCTB, TEIUIOBOMY 3(P(EKTy peakiud, U3MEHEHHIO CTENEHEH OKHUCIEHHS AJIEMEHTOB, 0OpaTHUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c()OPMHPOBAHHOCTh YMEHUW COCTaBIIATb YPAaBHEHMS PEAKUMA pPA3TUYHBIX THUIOB, IOJHBIE M COKpAlll€HHbIE
YPaBHEHHUS peaKkil HOHHOrO OOMEHA, yUUThIBas YCIOBHUS, IPU KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA;

C()OPMUPOBAHHOCTb YMEHUH MPOBOAMTH PpEAKLMH, MOJITBEPXKIAIOIINE KAaYeCTBEHHbI COCTaB Ppa3IMYHbIX
HEOPTraHWYECKUX BEIECTB, pACIO3HABaTh ONBITHBIM IIYTEM HMOHBI, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTraHUYECKUX BEUIECTB;

C()OPMUPOBAHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuii;

C()OPMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCHUMOCTh CKOPOCTH XMMMUYECKOH pPEaKIMH OT pa3iMyYHBIX (HaKTOPOB;
XapaKTep CMEIEHUS] XUMUYECKOT0 PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHEro Bo3AeicTBus (mpunuun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh XHWMHUYECKHE IMPOLIECCHI, JIEKAIIME B OCHOBE MPOMBIIIJIEHHOTO
MOJTyYEHUS! CEPHOM KUCIOThI, aMMHUaKa, a Takke c(HOpMUPOBAHHOCTh MPEACTaBICHUNH 00 OOLIMX HAayUHBIX MPUHLIUIAX U
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUW MPOBOJAUTH BBIUMCIEHUS C HCIOJB30BAHUEM MOHITHS «MaccoBas JOJs BELIECTBA B
pacTBope», 00bEMHBIX OTHOIICHHUH Ta30B MPU XUMUYECKHUX PEaKLUAX, MACChI BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJIHOTO U3 YUACTBYIOLIUX B PEAKIIMU BEILIECTB, TEIIOBOrO 3(pexTa peakinu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPAILLEHUSI U COXPAHEHUS SHEPTUU;



chOpMHPOBAHHOCT, YMEHUW COONIOJAaTh IMpaBUjIa IMOJIB30BAHUA XHMMHUYECKOM TIOCYJIOM U J1abopaTOpHBIM
000OpyI0OBaHMEM, a TaKXe MpaBUiia OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU MO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH W BBHITIOJHATh XUMHUYCCKHUN OSKCIEPUMEHT (pa3joKeHHE TEePOKCHIIA
BOZIOPO/Ia B TPHCYTCTBHM KaTaJM3aTopa, OMpPEACNICHHE CpPEIbl PAacTBOPOB BEIIECTB C TOMOIILI0 YHHBEPCAIBHOTO
WHIUKATOpa, BIUSHUE Pa3MYHBIX (PAKTOPOB Ha CKOPOCTh XHMMHUYECKOM peakiuu, peaklud HOHHOTO0 OOMEHa,
KaueCTBEHHbIE PEaKIMU Ha Cylb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHMUSI, pEUICHUE IKCIIEPUMEHTAIbHbIX
3amad o teMaMm «Metamiey u «HeMeramiby) B COOTBETCTBUU C MIpaBUJIaMU TEXHHUKH 0€30TacCHOCTH MPH OOpaIICHUH C
BEIIECTBAMH M J1a0OPaTOPHBIM 000PYI0BAaHUEM, MPEACTABIATh PE3YIBTAThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3aInch
ypaBHEHUH COOTBETCTBYIOIINUX PEAKIIUN U ()OPMYITMPOBATH BHIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 W3 Pa3HBIX
HCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHKaIUU, THTEPHET U IpYyTruXx);

c(hOpMHPOBAHHOCTh YMEHHUH COOJIO/IaTh MpaBHUia SKOJOTHYCCKU EIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOMH
NEATETLHOCTH B IICNIIX COXPAHEHHUS CBOETO 370POBbS W OKPYKAIOIIEH MPUPOTHON Cpembl, OCO3HABaTh OIACHOCTH
BO3JICHCTBUSI Ha )KMBBIE OPraHU3MbI ONPEACIIEHHBIX BEIIEeCTB, MOHUMas cMbici nokazatesns [1/IK, moscHsaTh Ha nmpumMepax
CroCcoObl YMEHBIIIEHHUS U MIPEAOTBPAIEHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa,

JUIsi OOy4YaroIIMXCAd C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE TNPUMEHSATHh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METO[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHUI;

JUISL CTICTIBIX M CJIA0OBUISAIIMX O0YUAIOIIMXCS: YMEHUE UCII0JIb30BATh PElIbe()HO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
Bpaiins niis 3anucu XuMHIecKux (hopMyll.
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