AHHOTAIUA

K pabdouel mporpamMme no y4eOHOMY NnpeameTy «XuMus (yriyOJ€eHHbI YPOBEHB)

10-11xmaccy

Pabouass mporpamma mo yueOHOMY mpenmeTy «Xumus (yriyOJeHHBIN

ypoBenb) 10-11kmacc» paspaborana Ha ocHoBe aeicTByronux DOII COO,
dI'OC COO, ocHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl CPEIHEr0 OOIIEro
obpazoBanus MBOVY 11O Ne 58 «Ilokonenue Oyaymieroy.

enau u 3apaun

Ha yIIyOJIEHHOM YpOBHE HM3Y4YEHHUs MpeaMeTa IpearoJiaraeT peaau3aruio
TaKuX 1IeJeH, KakK:

dbopMHupoBaHUE TPEACTABICHUI: O MaTEepUAIBPHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil poiim B obOecrneueHuu
YCTOMYMBOIO  pa3BUTUsA  4YEJOBEYECTBA: B  pelIeHUH  mpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHHU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCIeYeHUU palMOHAIBHOTO MPHUPOJONOIb30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TaKXKE JKOJIOTUUYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJTHOU CpeIE;
OCBOCHHE CHCTEMbl 3HAHWUM, JIGKAIIMX B OCHOBE XHMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHUM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJMOJIEKYJSPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHUYECKUX PEaKIUi, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHIHMIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU i1 OOBICHEHUS
KJIFOYEBBIX MJIEH M NpoOJIeM COBPEMEHHOM XUMHH, IJi1 OOBSICHCHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO PEIICHHs TPOOJIEM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMUS,
aHaJIN3a U OLIEHKH C MO3UINI KOJIOTUUECKON 0€30aCHOCTH IIOCIIEICTBUNA
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIBHOCTH YeJIOBEKa, CBA3AHHOW C
XUMUYECKUM  TPOU3BOACTBOM, HCIIOJIB30BAHUEM U  TepepadOTKOM
BEILIECTB;

yrayOneHne  TPEACTABICHHM O  HAy4YHBIX  METOJaX  MO3HAHUA,
HEOOXOJMMBIX [IJII TPUOOPETEHUs] YMEHHUM OPUEHTUPOBATHCS B MHUpPE



BCIICCTB H OOBSACHEHUS XHMHUYECKHX ﬂBHeHHﬁ, HUMCIOIIINX MECCTO B
pHupoJc, B HpaKTquCKOﬁ ACATCIIBHOCTU U HOBCGI[HCBHOfI KHU3HU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TIETOCTHON CHCTEMBI CPEIHEro oOIero o0pa3oBaHUs NPH W3YYCHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYIO0  aKTyaJbHOCTb
IpUOOPETAIOT TaKKUE LIETU U 3a1a4M, KaK:

e BOCINHUTAaHHE YOEXKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN MPUPOJIDI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETUUYECKUX U
MPUKIATHBIX HCCIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHUTaHMIO  HAa  OCHOBE  YCBOGHHUSA
0O0LIEYeI0BEYECKHX LIEHHOCTEM;

e pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHUIO YCIEIIHOM Mpo(eccroHaIbHOM U 00LIECTBEHHON EATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOr0 MPUPOJIONOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIBTYpPhI, IPUOOPETEHUE OMbITa 00IIECTBEHHO-
MI0JIE3HOM 3KOJIOTUYECKON JeSITENbHOCTH.

OO01iee 4YHUCI0 4aCOB, OTBEACHHBIX JJI U3YYEeHUS XUMHUH, COCTABJISIET
340 vacos: 10 kaacc 170 gyaco (5 yacoB B Henenio), 11 kiaace 170 yacos (5
4acoB B HeJIeJI10)

IIpeameTHblie pe3yJbTAThI 110 Y4eOHOMY NpeaMeTy
HPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEero oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCSCKUC
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIM
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUW B Pa3IMYHbIX YUEOHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme IO XHMHHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 10 TOJaM
W3YUYCHHUS.



10 KIIACC

[IpeameTHble pE3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKOH
XMMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ POJM B OOECIEUEeHUH YCTOWYUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEUIEHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTEeTHYECKOU U
NUIIEBOI 0€30MacCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnn paIMoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJl0OBEKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEJIE;

BJIAJCHUE  CUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3aisi AaTOMHBIX OpOuTalel, HOH, MOJIEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpPHUsl CTPYKTypHas M HPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), H30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAIlMEe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. WM. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEeBpalIEHUS DBHEPrUM TP XUMHUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHYECKHMX pEaKLui, TEPMOJMHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJlaX (MHIYKTUBHBIA U Me30MepHbId 3dekTsl, opueHTtantsll u |l pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U NPAKTHUECKOMN
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBIMBATBbUX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOILIME MOHATUS MPHU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COETMHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY NI COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;



COCTABJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEJICTBOM  COCTaBICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC HAa3BaHUS IS OTACIBHBIX
IpeCTaBUTENIe OPraHNYeCKUX BEIIeCTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWINH, JTUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OPTraHUYECKUX COCIWHCHHUSIX (KOBAJICHTHAsS W WOHHAS CBS3b, G- H T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh, YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTJIeBOAOB (MOHO-, JU- U TOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
dopmy;

c(OPMHPOBAHHOCTh, YMEHHS TOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Coipbs (HEe(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTH BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH OTH 3HAHUS;



c(hOpPMHUPOBAHHOCTh YMEHHUS MIPUMEHSITHOCHOBHBIE OTIEPAIIMHA MBICIIUTEIHLHOM
NEATeTbHOCTH — aHAIM3 W CHHTE3, CPaBHEHHE, 000OIEeHWEe, CHCTEeMAaTHU3aIHIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XUMUYECKUX PEaKIIil;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UICCKUX
BeMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOXKICHUIO XUMHYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCIIOJIb30BATHIIOYYEHHbBIC 3HAHUS JIJIS MPUHATUS TPAMOTHBIX PEUICHUN
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN HDKCIEPUMEHT (TOJyYeHHE M HW3YYEHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIHUU YIIIEBOJOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PAcCMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
Oe3zomacHoro oOpamlieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MpPaBHJIa KOJOTMYECKH 11eJ1IeCO00pPa3HOro MOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICi nokaszarens [1/1K;

aHAJIM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTHU U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBJIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUUYECKYIO0 UHpOpMaIMIo, iepepadaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C TIOCTABIIEHHON y4eOHOU 3a1aueH.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBICHUN NPHUPOABI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECMEYEHUH PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJId, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKuu, CKOPOCTh XUMHUUECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIJICKTPOIUTHUECKOW HUCCOIUAIMU, MEPHUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCMHOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMUMHUYECKYIO CUMBOJIUKY JIJIst
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOTI'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Opa30BaHMsI KOBAJIEGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ yYMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3INYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTEIIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTalu3aropa M
JPYTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKOHA /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTb YMEHUH: XapaKTE€pU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB IME€PBOr0O—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysST  TOHSTHUA
«IHEPTEeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYyPOBHW», «S-, P-, d-aTOMHbIC
opOUTanN», «OCHOBHOE M BO30YXIEHHOE SHEPIETUUYECKHE COCTOSHHUS aTOMay;
OOBSCHATH3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHYECKHMX JJIEMEHTOB U HUX
coequHeHnd 1o nepuojgaM u rpynnaMm Ilepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX JIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINNA;

C()OPMUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CYHIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
TUX PEAKUUH; peaKkuil HOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX IOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMdl  TUAPOJIU3A;  pEeaKIuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMMHMUYECKOW peakIMd B 3aBUCHUMOCTH OT pa3JIMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS] XUMUYECKOTO PaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aehcTBuil (mpuniun Jlelllatensbe);



C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluu,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
oOIMe Hay4yHbIe MPHUHIMIBI XUMUYECKHMX MPOU3BOJCTB; IEIECO00Pa3ZHOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUA SIBJICHUI NpUpPOAbl — HAOIIOJCHHUE, W3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEI0BAaHUM BEILECTB
U 17 OOBSICHEHUS XHMHYECKUX SBJICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
MPaKTUYECKOM AESTEIIbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HMU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISITH B3aMMOCBS3b XUMHYECKHX 3HAHHUM C
MOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsl KOHLIEHTPALU»;
MaccChl BEUIECTBA WM 00BEMA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
WK 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOrO 3(dexra
peakuyy; 3HA4€HHs] BOJOPOJHOIO IOKAa3aTesid PACTBOPOB KHUCIOT M IIEIOYEHR C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bE€Ma, KOJWYECTBAa BEIIECTBA)
IPOJYKTa PEAKLUH, €CIIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
ornpenenéHHON MaccOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM J1aHO B U30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATH U TMPOBOJIMTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
NOATBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BELIECTB, ONPEACIICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO HHJIWKATOPOB, H3YyYEHHUE BIIUSHHUSA
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIMH, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJII0JIEHUEM TpaBUil 0€30MacHOro OOpalleHHs C BEUIECTBAMH M JIA0OPATOPHBIM
oOopynoBanueM, (HOpMynupoBaTh IIedb HMCCJIENOBAaHUS, TPEJCTABISATH B
paznu4HOi (QopMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OIEHUBATHUX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI: COOTIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyno u jaboparopHbIM 00OpyJOBaHUEM, OOpaIeHUs] C BEIIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU I€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETrO 3J0POBbs, OKPYXKAIOIIEeH MPUPOAHOU
Cpelbl M JOCTHXKEHHS €€ yCTOMYMBOIO pa3BUTHs, OCO3HABATh ONACHOCTb



TOKCUYECKOI'O JICMCTBUS HA JKUBBIE OPTaHU3MBbI ONPEACIEHHBIX HEOPTraHUYECKHUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH LIeJICHANPABICHHBIA TOUCK
XUMHUYECKON HHPOPMAIIIH B PA3TMYHBIX UCTOUYHUKAX (HaydHas U y4eOHO-Hay4YHas
JIUTepaTypa, CpeAcTBa MaccoBoil nHpopmanuu, IHTepHET U apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUUECKYIO HH(OpMaLHIo, IepepadaThiBaTh €€ U UCIIOJIb30BATh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOM 3aaueit



