MHHHUCTEPCTBO IMPOCBEINEHUSA POCCUMCKON ®EJEPAITAN
KomuTrer oGpaszoBannsi, HAyKH H MOJIOJEKHOH MOJTHTHKH
Bouarorpaackoii o6actu

AnvunucTpanus CBeT/I0pcKOro MyHHIIHIIAILHOTO paioHa

MKOY "Paiiropoackas CIII"

PACCMOTPEHO VTBEP}K,D,EHO §
Crapiumii MEeTOIHCT ,I[Hp;K"rfd'p”'f"“;' :
bonasipesa JI.B. .= /7 “Tputonosa H.IL
IIpotokon Ne 1 ot «30» 08 2023 r. INpukas Ng-,_Q.,QT:A;(SO}‘){'QS' 2023 r.
PABOYASI ITPOTPAMMA

yuebHoro npeamera «Xumus. bazoBblii ypoBeHb»

Juis obyuarommuxcs 10 — 11 kimaccoB



HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpPEIHEro 0O0IIero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®03 «0O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHOM MPOrpaMMbl CpeaHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencraieHHbix B DegepaibHOM  rOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yu€rom Kouuenuuu mnpenogaBaHus
y4eOHOro mpeaMeTa «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepainuy, peamu3yOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TMOJOXeHU «CTparerun pa3BuTus Bocnutanus B Poccuiickoi
Odeneparuun Ha niepuoj 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIPEACIICHUIO
oOwelt ctpareruu oOy4eHHsl, BOCIIUTAHUS U PAa3BUTHS 00yYarOLUIUMXCsl CPECTBAMU
yaeOHoro npeamera « Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbHeie nookeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IICIIEH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE oOpa3oBanue, MoJIy4aemMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHu3aIlii, SBISETCA HEOTHEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX I[IEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHs. IOTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHhI
YEeJOBEKa, a TaKKe OKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHUS K CBOEMY
3JI0POBBI0 M TNPUPOAHON cpene. Peammsyercs xummuueckoe 00pa3oBaHHE
00yYaroIMXCcsl Ha YPOBHE CPEAHEro O0IIero oOpa3oBaHus CpeICTBAMU Y4e€OHOTO
npeaMera «XUMHs», COJIEpKAaHUE M TOCTPOCHHE KOTOPOTO OIpEIEICHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(pUKH HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTEepUANbHOW >KM3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0lMX 1eled W NPUHIMUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odero oopaszoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyr poJib B
COBPEMEHHOM NUBWJIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpHUAIbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LEJOCTHOIO MPEJICTABICHUA 00 OKpYXaloUIEM MHpPE KaK O €IUHCTBE
NPUPOJBI M YeJOoBeKa, KOTopoe (PopMHUpyeTCs B XMMHUHU Ha OCHOBE NMOHUMAaHUS



BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KaXJIO0ro wieHa oOmectBa. COBpeMEHHAas XHMMHsI Kak Hayka
CO3MJaTeNIbHAsl, KAaK HayKa BBICOKMX TEXHOJOTWW HalpaBlieHA HAa pEIICHUE
I00ANBHBIX TIPOOJIEM YCTOMYHMBOTO PAa3BUTUS UEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOU, MUIIEBOM, SKOJOTUYECKONW O€30MaCHOCTH M OXPaHbI 3/I0POBbS.

B cooTrBercTBHM C OOIIMMH IHENSIMHU W NPUHUUIIAMH CPEIHEro OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIl YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOIMMYI0O WM IS  BBIPAaOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMa, MPOJOJKEHUA
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu — nipemMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl  —
«Oprannyeckass xumusi» U «OOImas M HEOpraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIepXKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAaHUU M0 HEOPTaHUYECKOW XUMUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opranndeckon xumuu. GopMupoBaHNE NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUHU
npeaMera oOecrnevyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO0 MHOIrooopasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XHUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOpMHUpOBaHAa B MPOrpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0Jla K H3YyUYCHHI0 Y4YeOHOTO MaTepuajia M 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIACCUYECKOM TEOpUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
OpeJICTaBlIeHUd O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIHYECKU
AKTUBHBIX COCIMHEHUMH. B Kypce OpraHM4eckol XMMHUHU TMOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs MEPBOHAUAIIbHbBIC
IPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS, O XUMHUECKOW PEAKIINH.

[Ton HOBBIM yriaom 3peHuss B mnpeameTe «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsd M3yYEHHbI HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKH Marepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYeCKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIass U HeopraHuveckas
XUMHSD»  00ydaromMMcs TPEeAOCTaBIseTCSl BO3MOXKHOCTh OCO3HATh 3HAYCHHE



MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3UIINM,
rIyOo)Ke TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMH H3TOro 3akoHa — OT
0000111ar011eH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX W MPUMEHCHHH, a TAKK€ O XMUMHUYCCKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX NpoTeKaHus nomnoiHserca B Kypcax 10 m 11 kiaccos
JIEMEHTaMH COJIEP)KAHMsI, WMEIOMIMMHU KYyJIbTYPOJOTUYECKUM U TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3U XUMHH C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIHLHONW W TMPAKTHYCCKOU
NEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAXKCHHS K IPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUTIOKEHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIHBATh WHOOPMAIUIO U
NPUMEHATh € IS TIONOJIHCHHUS 3HAHWH, peImIeHUsS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENIbCKUX 3a/1a4. B 1iemom conepkanne yueOHOro
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS  W3YYEHHS  OPUEHTHPOBAHO  HA
dbopmupoBaHre y OOy4YarOMIMXCS MHPOBO33PEHUECKONW OCHOBBI JIJII TTOHHMMAaHUS
bunocockux HAEH, TaKWX KaK: MaTepuaibHOE C€IMHCTBO HEOPTaHUYECKOTO U
OPTraHWYECKOTO MHUpPa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTABOM H
CTPOCHUEM, I[103HABAEMOCTh TMPUPOJHBIX SIBICHUN MYTEM OKCIEPUMEHTA U
peleHus MPOTHBOPEYUH MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
MPEANOCHUTKAMH, OCO3HAHNUE PO XUMHUHU B PEIICHUN DKOJIOTHYECKUX MPoliem, a
Tak)ke Mpo0JIeM COepe)EHUS IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIIOB.

B mmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTHUA U COIMAIM3ALAU
o0ydJaronmxcsi MPUHATBIE MPOrPaMMOM MO XMMHH TOAXOAbI K OMNPENETIECHUI0
colepXkaHUs W TOCTPOCHHS TpeaMeTa MpeaycMaTpuBaloT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Yy4E€OHBIX JEHCTBUW, HUMEKOIIUX 0a30BO€ 3HAYEHUE MJiA
pPa3IMYHBIX BHUAOB JCATEIBHOCTU: PEIICHUS TpoOJieM, TIOUCKA, aHaau3a W
00paboTku nHpopmaIuu, HeOOXOAUMBIX ISl TPUOOPETEHUS OTbITA MPAKTHUECKON
U HCCIEOBATEIbCKON JEATEIHbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mpemnojgaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus, MPU ONpeISICHUN
COJIEpKATEIHbHOW XapaKTEPUCTUKHU IIeJIe H3y4deHUs TMpeaAMeTa HampaBlieHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpHU3HAETCS (POpMUpOBaHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
NEATETLHOCTH YEJIOBeKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOUW KyNIbTyphl. C



METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH H3y4YEeHUs
peaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEJISIMU HM3Yy4YEHUS MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

e (opMHUpOBaHHWE CHCTEMBl XHUMHUYECKHMX 3HAHUM KaK  BaKHEHIICH
COCTaBIIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JIekKAT KIFOUEBBbIE MOHSTHUS, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE SI3bIKa HAyKH, YCBOEHHE M MOHMUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMuUpOBaHUE U PA3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHMUS
BCIIECTB M XHUMHUYECKUX PEAKIUM, HEOOXOIUMBIX IJig MPUOOpETCHUS
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
MMEIOIIUX MECTO B MIPUPO/JIE, B MPAKTUYECKON U MIOBCEAHEBHOW KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIHHOCTU, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM XUMHUUYECKOTO DJKCIIEPUMEHTa, COOJIIOJIEHHEeM  TpaBUII
0e30macHoro o0parieHus ¢ BEIeCTBAMH.

Hapsny ¢ atuM, conepxaTenbHas XapaKTepUCTUKA LEJIeN U 3a/1ad U3y4YCHUS
npeaMera B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHUCTEME CpeaHero oobmiero odpazoBaHusi. CeroaHs B
npenojaBaHUM XUMUM B OOJbIIEH CTENEHM OTHAETCS  MPEANOYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJIep)KaHusl OOy4YEeHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa3oBaTeIbHOM OpraHu3alliy, BIAJCIONIErO HE
Ha0OpOM 3HaHWM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aAMHU U
YMEHUSIMUA aKTUBHOTO TOJIYYEHUSI 3HAHUW U MPUMEHEHUS WX B PeajbHOM >KU3HU
TSl pEIICHUs MPAKTUYECKUX 3a7a4.

B cBs3u Cc 3TUM 0OpW U3YyYEHHH NpeamMeTa «XHUMUsS» JTOMUHHPYIOIIEE
3HaUYCHHE MPUOOPETAIOT TAaKKE 1NN U 33]1a4H, KaK:

ajanTamys 00y4aroluXcsi K YCIOBHUSAM JIMHAMUYHO PA3BUBAIOIIETOCS MHUPA,
dbopMuUpOBaHUE  WHTE/UIEKTyaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO IPaMOTHBIX
pELIEHU B KOHKPETHBIX dU3HEHHBIX CUTYaIUSX, CBA3AHHBIX C BEUIECTBAMHU U UX
PUMEHEHUEM;

dbopmMupoBaHue Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIMNX YHHBEpPCAJbHOE 3HAYEHHE I Pa3IU4YHBIX BHUJIOB
NEeATEIbHOCTH: pEelIeHUs MpobJieM, MOUcKa, aHaau3a U 00paboTKku MHGOpMAIIH,
HEOOXOJUMBIX [JIsi TIPUOOPETEHUsI ONbITa JEATEIBbHOCTH, KOTOpas 3aHWMaeT
BAKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe IS OLEHKU C MO3UIUN



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE T03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
COCOOHOCTEN 00YyYAIOIINXCSI: CHOCOOHOCTH CaMOCTOATENBLHO IPUOOPETATh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHbIE TEXHOJIOTUU ISl IOMCKA U aHaiu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIUN XUMUYECKOTO CO/IEpPKAHMUS;

dbopMupoBaHKEe U Pa3BUTHE Y 00YJAIOMINXCS ACCOIUATUBHOTO U JIOTHIECKOTO
MBIIUICHNS, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, MPHU IUJIAHUPOBAHWUU M MPOBEICHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHHE Yy oOOyyarommxcs YOSXKIEHHOCTH B T'yMaHHUCTUYECKOU
HANpPaBIEHHOCTH XWMHUH, € BaXKHOW PONHM B PEHICHUH TI00ATBHBIX MPoOIieM
paIMoOHaIBFHOTO MPUPOAOIIOIB30BAHUS, TOTIOTHEHHS YHEPTETUIECKUX PECYpPCOB H
COXpaHEHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOJIUMOCTH OEepex HOro
OTHOLICHHUS K IPHUPOJIE M CBOEMY 3/0pPOBbIO, a TaKKe MPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHbIX 3HAHUM Ui NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUS»
0a30BOro ypOBHS BXOAMUT B COCTaB MpeAMETHOMN obnactu «EcTecTBeHHO-HAyUYHbBIE
IpEeIMETHD).

OO11e€ YnCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUsI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obuiero odpazoBanus, cocrarisieT 68 yacoB: B 10 knacce — 34 ygaca (1
yac B HeJento), B 11 kmacce — 34 gaca (1 yac B Heiemo).



COAEPXAHUME OBYUYEHUASA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenmMer opraHndecKkOn XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB W MATEPUAIOB. Teopus CTPOEHHUs OpPraHUYECKHUX
coenuHennii A. M. BytnepoBa, €€ ocHOBHbIE M0JI0KEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYECKMX BemecTB. [omonorus, wu3zoMepus. XuMHYECKas CBS3b B
OPraHUYECKUX COCAUHEHUAX — OJMHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBienne o kiaccupukaluu opraHndyeckux BemiecTB. Homenknarypa
OpraHWYEeCKUX COEIMHEHHH (CHCcTeMaThyeckas) M TpPUBHAJIbHBIE Ha3BaHUS
BAKHEUIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl M3Yy4YEHUS BEIIECTB W MX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ o0Opa3llaMHd OpraHMYEeCKMX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIEHUIO OPTaHUYECKNX BELIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUW psAa. MeTaH W 3TaH —
OpocTeilline NPEJCTABUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakiuu 3aMelieHus] M TOpPEHUs), HAXOXKJECHHWE B MPUPOJE, IMOJYy4YECHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTHUECKUI Psii. DTUJIEH U MPONWIEH —
OpocTeilline NPEJCTaBUTENN AaJKEHOB: (U3NYECKMEe M XMMHUYECKHE CBOWMCTBA
(peakMu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATALlMM, OKHUCJICHUS U
NOJINMEPHU3ALINH), TOyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u metwnOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUI psijl. AlIETHIIEH
— MPOCTEHIIMIA TpPEeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUE WU
XMMHYECKHE CBOMCTBA (peakluy TUAPUPOBAHMS, TaJIOTEHUPOBAHUS, TUApPATALUH,
TOpEHNs), OJyYEHHE U IPUMEHEHHE.

Apensl. benzoin: cocra, crpoeHue, puU3NYECKUE M XUMHUYECKHE CBOICTBa
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUSA), MOIYYEHUE U MPUMEHEHUE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceoticmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTHYeckass CBSI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMH K
Pa3IMYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKHK YrIeBOAOPOAOB. lIpupoaHbpii ra3 W MOIMYTHBIE
He(dTanble Ta3pl. Hedth m e€ mpoucxoxaenue. CnocoObl nmepepaboTKu HePTH:
NEPErOHKA, KPEKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnuposn3. IIpoaykTsl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB M HUX MPEBpaIlCHUI:
O3HAKOMJIEHME C O00pa3uaMu IUIacTMAcC, KaydyyKOB W PE3HHbI, KOJUIEKUIUU
«Hepts» u  «Yromp», MOAENUPOBAHUE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIoOT€HONPON3BOAHBIX, IPOBEICHNE MPAKTUYECKON PabOThI: MOITYYEHHE ITUJICHA

Y U3yYEHHUE €TO CBOMCTB.

PacuétHrble 3amaun.

Bbluncienuss 1Mo yYpaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJINYECTBA MCXOAHOI0 BEUIECTBA WM NPOAYKTA PEAKLHUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOIO U3 UCXOHBIX BEIIECTB MM MTPOYKTOB PEaKLUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHus

[IpenenpHblE OOHOATOMHBIE COUPTHL. METAaHON W JTAHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWM C AKTUBHBIMU MeETaJlJIaMH,
raJIOT€HOBOJIOPOJAaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHuEe METaHOJIa ¥ ATaHOJIa HA OPraHU3M YEJI0BEKA.

MHoroaroMHsle  COMPTBL. OJTWIECHIJMKOJIb W  T[JIMUEPUH: CTPOECHHUE,
du3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peaklys Ha MHOIOATOMHbIE cnupThl). [lelicTBue Ha
OpranusM uesnoBeka. [Ipumenenne rauuepruHa U STUIICHITTUKOJIA.

®deHos: CTpOCHHME MOJEKYJbl, (U3MYecKkue u XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Penona. [lpumenenue gpenomna.

Anbaeruzipl U kemowuwvl. DoOpManpleTyll, aleTaIbJICTU/l: CTPOCHHUE,
¢usznyeckne U XMMHUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KauECTBEHHbBIE PEAKLINH ), TIOJyYCHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpelebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHMCIJIOTBI: CTPOEHHUE, (PU3MUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uil Kiacca KUCIOT, peaklus 3TepudUKanum), NoJyyeHue U MPUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, MX MOIOILEe AeHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cnoxkHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb )KUPOB.



YrneBonmpl:  cocTtaB, KijaccuuKamus  yriaeBogoB  (MOHO-, JHU- U
noyiucaxapubl). ['Jroko3a — mpocTeummii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJICKYJIbI, (U3UYECKHEe U XHUMHUYECKHE CBOWCTBAa (B3aUMOJCHCTBUE C
rugpokcugom meau(ll), okucienue ammuayHbIM pacTBopoM okcuja cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXKJIECHUE B MPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie nmoauMepbl. CTpoeHUE Kpaxmaia U
nemono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUs BEUIECTB W X IMPEBpAICHUI:
MIPOBE/ICHNE, HAONIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHWE STaHOJIa
okcugoMm Menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJEHCTBUE TJIUIEPUHA C
rugapokcuom meau(ll)), anpaerunos (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammoseiicTBUEe Kpaxmana C HOIOM),
MIPOBEICHNE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluncienyss 1O YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU IO W3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIHH).

A3oTrcoaeprkamue opraHu4ecKue COeIMHEHHUS.

AMUWHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHuveckue coeauHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riauiuHa). buonorundyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuanl.

benku kak npUpOAHBIE BBICOKOMOJIEKYJISIpHBbIE coeAuHeHus. [lepBuunas,
BTOpPUYHA M TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUPOJIN3, IeHaTypallusl, KaueCTBEHHBIC PEaKIIUK Ha OCIIKH.

OKCMEpUMEHTAIbHBIE METOJIbl M3Y4YE€HHUs BEUIECTB W MX IMPEBpaIlCHUI:
HaOJIIOICHUE U OTMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OSIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMoJIeKyJISIPHbIE COeINHEHNS

OCHOBHBIE TOHSITUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHHN —
MOJIMMEPU3ALMS U TTOJIMKOH/ICHCAIIHS.

OKCNEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BEUIECTB W MX IMPEBpaICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanusa MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JUISl OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOpHSsl, aHAIU3, CUHTE3, KJIACCHU(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHUE,
U3MEpEHUe, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: wMaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
DHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHOe COCTOSIHUE
BEIECTBA, (PU3MICCKUE BETUINHBI U SAMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKU, YTJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOTLIHBO,
pecypcesl.

TexHonorus: mNHIIEBbIE TMPOAYKTHI, OCHOBBI pAllMOHAIBHOTO TUTAHUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MperapaThl, MaTepuaibl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTuYecKue ypoBHHU, NMOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTANIIM B aTomax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS KOH(PUTYpaLds aTOMOB.

[lepnognueckuil 3akoH U Ileprognyeckas cucremMa XUMHYECKUX DJIEMEHTOB
J. . MenneneeBa. CBs3b MepHOANYECKOr0O 3akoHa U [leproanyecKkoil CHCTEMBI
xumudeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEUW CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMHMYECKHX JJEMEHTOB U
0o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. BHAbI XHMHYECKOW CBSI3U
(KOBaJICHTHasl HETOJIApHAsi W MOJIApHAs, WOHHAas, MeTajndeckas). MexaHu3mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHslii). Bomopoanas cBsaA3b. BaneHTHOCTh. DNEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJIIPHOTO YW HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THUIA KPUCTAUIMYECKOU PEIIETKH.

[lonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B paCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKNX BEIIECTB. [eHeTuyecKkas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIAaCCaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XUMHYECKUX — peakiuid B
HEOPTaHUYECKOM M OPraHWYECKOM XMMHMHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U NIPEBPAILLICHUS YJHEPTUM TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe pasHoBecue. DaxTopbl, BIMAKOIIME HAa COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoauTuyeckas aucconuanus. CUIbHBIC U clla0dblie AIeKTposuThl. Cpema
BOJIHBIX PACTBOPOB BEILLIECTB: KUCJIAs, HEUTPAJIbHAS, [LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HX MPEBpAIICHUN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XUMHUeCKUX 3ieMeHToB [, .
MeHpeneeBa», U3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEMIETOK, HaOIIo/IeHue U
OTHMCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3ioKeHUE TEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaanu3aToOpa, OMPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TIOMONIbIO YHHUBEPCAJIBHOTO HWHJIMKATOPa, PEAKIUM MOHHOr0 OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3IuuHbX (PAaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKLIUI.

Pacuérnblie 3anaumn.

PacuéTtel 1O ypaBHEHMSM XUMHUYECKHX pPEaKIHU, B TOM YHCIIE
TEPMOXMMHUYECKHAE PACUEThl, PacU€Thl C HMCHOJB30BAHHEM IIOHSTUA «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xumus

Hemeramner. [lonoxenne HemerayuioB B Ilepuomnueckont  cucreme
xumuueckux sneMmeHToB [[. M. MenpeneeBa u 0COOEHHOCTH CTPOEHHSI aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMepe
KHCJIOpO/Ia, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoga U KpEeMHHs])) U MX  COEAUHEHHUM  (OKCHUIIOB,
KHCIIOPOJCOIEPKAIIMUX KUCIOT, BOJOPOAHBIX COCTUHEHU ).

[IppuMeHEHNE BAKHENIIIMX HEMETAIUIOB U UX COCTMHEHUM.



Meramisl. [lonoxenue meramnoB B llepuoguueckoit cucreMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cBocTBa MeTaioB. CIIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMHI, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO6mmue crmocoObl MOMydYeHUsS MeTauioB. IIpuMeHeHHne MeTallsioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJbHBIE METOJbl HM3YyYEHUsS BEHIECTB M HX MPEBpAIICHUMN:
W3yYEHHE KOJUICKIMU «MeTabl M CIUIaBbl», OOpa3l0B HEMETAJJIOB, pEIICHUE
AKCTICPUMEHTAIBHBIX 3a/a4, HAONIOJeHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA aIFOMUHHUS C PACTBOPAMH
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJIIOB).

PacuétHrble 3amaun.

PacuéTel mMacchl BemecTBa MM 00BbEMA ra30B IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIISCTB,
pacuéthl Macchl (00bEMA, KOJMYESCTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U KM3Hb

Ponap xuMum B 0OCCIIEUEHHM 3KOJOTHYECKOM, YHEPreTHUUECKON W IHIICBOM
0€30IacHOCTH, Pa3BUTHH MEIUIMHBL [IOHATHE O HAyYHBIX METOJaX ITO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHHUS BaXKHEHIIINX BEIIECTB.

YemoBek B MHMPE BEIIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMmuKa,
MaTepuabl JIJs 3JEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
yao0peHus.

XuMHs W 3J0pPOBbE YEJIOBEKA: IpaBUJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO MCIIOJIL30BaHUS MPerapaToB OBITOBOM XUMHUHU
B MIOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M MpU  U3YyYCHUH  OOImed
HEOpraHM4ecKol XuMuM B 11 Kjacce OCyIIecTBISIETCS YEPe3 MCIOJb30BAHUE KaK
OOIMX eCTeCTBEHHO-HAYYHBIX TIOHATHM, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1mue ecTEeCTBEHHO-HAY4YHbIE TMOHSITHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccupukaius, TMNePUOJUIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, SIBIICHHUE.



dusuka: mMaTepus, YHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOIl, paJAMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUUECKUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIMUYUHBI U €IUHUIBI UX
U3MEPEHHsI, CKOPOCTb.

buonorus: kineTka, oOpraHu3M, J3KOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKONAeMble, TOILTUBO,
pecypcehl.

TexHomoTHs: XUMUYECKasi MPOMBIIUIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENIBHBIX MAaTepuajoB, CEIbCKOXO3SHCTBEHHOE MPOU3BOACTBO, IHIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHUX IpernapaToB, MPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTepUasoB,
ANEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00y4alomMMUCI TPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeIMETHbBIM M  TpeAMETHbIM). HaydHo-MeTonuueckoil OCHOBOM s
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-IESITEIBHOCTHBIM TMOJXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUSI MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o01rero o0pa3oBaHus BBIJICIICHBI CASAYIOITNE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOIIUMHUCS POCCUHUCKOM TPaKIaHCKOM HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/IETICHHUIO;

HaJM4Yue MOTUBAIIMU K 00YyUCHHUIO;

[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUN JTMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYyYaromuxcsi PyKOBOJCTBOBATHCS B CBOEH
JEATEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMHM, MPUCYIIUMHU I€IOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTra «XHUMHUs» AOCTUTAIOTCA B
€AUHCTBE YYEOHOM M BOCHHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU
U HaealaMd POCCHUUCKOTO TPaKJAHCKOTO O0OIecTBa, MPUHATHBIMH B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIHOCOOCTBYIOIIMMHU  MpoIeccam
CaMOIIO3HAHUsA, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJIIEHUS JIMYHOCTHU
00yUarommMXxcs.

JIuyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XUMHS» OTPAKAIOT
c(hOPMUPOBAHHOCTh OTNBITA IIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
o0ydJaronmxcs 1Mo peaausalui IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIE B
YaCTHU:

1) rpasKaIaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YUYaOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEMH,
YBa)KECHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MIPU aHATU3€ PAa3IMYHBIX BUJIOB YUYEOHOU AEATEILHOCTH;

2) NIaTPUOTHYECKOTO BOCIIUTAHMS:

LEHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTE€YECTBECHHON XMMMHU,

YBaXXEHHSI K TIPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTh pe3yJbTar
JUTNTENIbHBIX ~ HAOMIOJEHUH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPy/ia YYEHBIX U IPAKTUKOB;

WHTEpeca M TO3HaBAaTEIbHBIX MOTHBOB B TOJYYEHHU U MOCIEIYIOIEM
aHajau3e MH(pOpMAIMU O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBE/ICHHUS;

CITIOCOOHOCTH OLIEHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIEC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U TOCTYNKU CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUM ITHUX
MOCTYTKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 37I0pOBOrO0 U 0e30MacHoro obOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MUYEeCKOMy U
MICUXUYECKOMY 37I0POBbIO;

coOJIIoZieHUs TpaBuwil 0€30MacHOro OOpallleHUs C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH,

NMOHMMAHUSl LEHHOCTH NpPaBUJl HHAMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30mMacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 3T0OPOBBIO M KU3HU JIIOJICH;

OCO3HAHMS TOCJIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYECK (YHOTpeOSeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIHCKON
NEeSATEIbHOCTH, OOILNECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NEATEIIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a]ay
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3yUYeHHUIO Mpodeccuii pa3muyHoro pojaa, B TOM
YUCJIE HA OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUMBHAYaJbHOW TPACKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa 3KOJOTHYECKHX MpoOJeM, BIHSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLIUAIIBHOW CPEJIbI;

OCO3HAaHHMS HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHXKCHUN XUMHUU IS
pelIeHust BOPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIb30BAHMS;

AKTUBHOTO HENPHUATUS JCUCTBUH, TMPHUHOCAIIUX BpPEH OKPYKAIOIIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATh HEOJIArOMPUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILAT UX;

HaJUYUsl PaA3BUTOTO SKOJOTUYECKOTO MBIIIJIEHUSI, SKOJIOTUUYECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBAaTbCS MMM B IO3HABATEJIBHOM, KOMMYHUKAaTUBHOW U COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH ¥ YMEHUSA AaKTUBHO TMPOTUBOCTOSATH HUJCOJIOTUU
xemogpoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeNU(PUKH XUMHH KaK HayKd, OCO3HaHUs €€ poiau B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JJaHUM 1E€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHU TPoOJieM COXpaHEHUs
MPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMHH JJISI  COBPEMEHHOMU
IUBWIM3ALMK: B €€ TyMaHUCTHYECKOW HAMpaBICHHOCTH U Ba)XXHOHW pOJM B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIIEHUU TJI00AIBHBIX MPpoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOU, MUILEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, O0OECIEYCHUH YCIIOBUM
YCHEUIHOTO TpyAa U OKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrOo YJieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIIOIh30BaTh



MoJIy4aeMble 3HAHUS /Ui aHajn3a U OOBSICHEHUS SBJICHHUM OKPY>KAIOIIETO MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M MMEIONMIMXCS JIaHHBIX C IIeJIbI0  TOJTYYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIbHO HCITOJIb30BaTh XUMUYECKHE 3HAHUS IS
perieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON IeITeNTbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPhIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHMUIO, K AaKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B
COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3lMyHBIX cepax mpodecCHoHAIbHON
NEeSATeTLHOCTH.

METANIPEIMETHBIE PE3YJIBTATbI

MeTtanpenmMeTHble pe3yiabTaThl OCBOCHHUS Yy4eOHOTO mpeameTra «XUMHsD Ha
YPOBHE CpPEeJHET0 0011ero 00pa3oBaHUs BKIHOYALOT:

3HaUYMMble S (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHBIE MOHATHUSA, OTPa’KaOIINE
LEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEHUPUKY METOJIOB MO3HAHUSA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, JHEPIUs, SBIICHUE,
IPOLECC, CUCTEMA, HAyYHBIH (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopusl, UCCIEA0BAaHNE, HAOIIOAEHNE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHUE);

yYHUBEpCalbHble y4eOHbIe NEeWCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATUBHbIE,

pEryJsTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBHOM
T'PaMOTHOCTH M COITMAIBHON KOMITETCHIIUN 00yJatOIuXCs;
CIOCOOHOCTh oOy4Jaromxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE YUeOHbBIE
JNEUCTBUS B IO3HABATEIBHOW U COLIMAIBHOW MPAKTHUKE.

MeranpenMeTHsle pe3yibTaTbl OTPA)XKarOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JNEUCTBUSMH.

Osaaaenune YHHMBEpPCaJIbHBIMH y4eOHBIMH NMO3HABATEIbHBIMU
ACHCTBUSIMM:

1) 6a30Bble JJOTMYECKHUE IeliCTBUSA:

CaMoOCTOSITENIbHO  (OpMyNIHpOBaTH U aKTyaJU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCIATh LENH JACATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH UX
JNOCTUKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTHU C ITIOCTABJICHHBIMU LIEIISAMU;

WCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOIO MBILIJIEHUAS —
BBIACIIATh XapaKTEPHbIE NMPU3HAKA NOHITUI W YCTaHABJIMBATh UX B3aHMOCBS3b,



UCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBIICHUI;

BBLIOMpATh OCHOBAaHUA H KPUTEpPUHM JJs KJIacCU(PUKAIUKU BEIIECTB U
XUMHYECKUX PEAKLINN;

yCTaHABJIMBATh TMPUYUHHO-CJICJACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXKICHUS (MHAYKTUBHbIC, JEAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, ((OPMYJIMPOBATH BHIBObI U 3aKJIFOUCHUS,

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYECKUIN
3HaK (CMMBOJI) OJJIEeMEHTa, XUMHUYecKas (QopMysa, ypaBHEHHE XUMHUYECKOU
peakiuyu — TMpU pEHIeHWH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUECKUX
peaKuui;

dbopMyIUpOBaTh 1EIU U 3a/1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSTENTHHO C(OPMYIHUPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI IS (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HAaBBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
000011IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTU PE3YIHTATOB MCCIIECIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIENOBATEIbCKOM U MPOEKTHOM
NESATEeILHOCTH, TMPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3aJad, MPUMEHEHUIO pPa3IuYHbIX
METOJ0B NTO3HAHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTUPOBAThCSI B Pa3JIMYHBIX HCTOYHUKAX HWHPopManuu (HAy4yHO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJIEp’KaHUsI, CIPAaBOYHBIE MOCOOUS,
pecypebl HTepHETa), aHAMM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MpeJCTaBIICHHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;



(GopMyIupoBaTh 3aMpoChl U NPUMEHATh PA3JIMYHbIE METOJbI MPHU MOUCKE U
oTOope wuHOOpPMAIMK, HEOOXOMUMOM JUIS BBIMOJHEGHHS Y4YEOHBIX 3ajaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpPEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIel: MPUMEHATh MEXIpeAMeTHbIe ((usuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh M NpPeoOpazoBbIBaTh 3HAKOBO-CHMBOJMYECKHE CPEICTBA
HaIJIAIHOCTH.

Ogy1aieHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOI TeMbl B XOJI€ AUAJIOTa W/UIU
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS IPEIIOKEHHON 3a/1a4u;

BBICTYIIAaTh C MPE3EHTAlUEN pe3yJbTaTOB I103HABATEIBHONW JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKTa U (popMyIrpoBaTh BHIBOJBI
[0 PEe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI ITYyTEM COIVIACOBAHMS MO3WLIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau M 3aJauyd, KOHTPOJIHMpPOBaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATH TMpEAjaraeMblii ajiroput™M JACHCTBUN mpu
BBINIOJIHEHUH YYEOHBIX MW HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh HauOoliee
3¢ PexTuBHBIA €MOCOO MX peleHUus C Y4YETOM MOJY4YEHUSI HOBBIX 3HAHHUHA O
BEIECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTPaXkKakoT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUH O XUMHYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHU B TIO3HAHUU SIBJICHUU



npupoasl, B  (QOPMUPOBAHUU MBIIUICHHS U  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIIEHUs TPAKTUYECKHUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIOJIArallue MOHATHS (XUMHUYECKHM DSJIEMEHT, aToM, 3JIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTash M COKpali€HHas), MOJib, MOJSpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOAHBIA CKEJEeT, (QYHKIMOHAJIbHAS TpPYIIA,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHCIIOPOJ, M Aa30TCOJAEpXkKAUIME COCAUHEHUS, MOHOMEp, IOJHMMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHSI); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHHUS
opranunyeckux BemniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MACChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XWMHUH, MHPOBO33PEHUYECKHUE 3HAHUA,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYEHUH U
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PaKTUYECKOHN AESATEIbHOCTH YEIOBEKa,;

c(hOPMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHbIC MPU3HAKHU TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOLIUE MOHATHS HPH
ONMCAaHUM COCTaBa, CTPOCHMSI U PEBPALICHUI OPraHUYECKUX COECIUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYID CUMBOJMKY IS
COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBIIMBaTh MOJIENIM MOJIEKYJ OPraHWYECKUX BELIECTB JJISI WJUIFOCTPALUU X
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABJIMBATH MPHUHAMJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUI0 K ONpeaeiEéHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOJAEp Kalliue
COEAMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematnyeckort Homenkinarype (IUPAC), a Takxe NpUBOAWTH TPUBUAIBHBIC
Ha3BaHUSl OTAEJIbHBIX OpPraHMYECKUX BEUIECTB (ITHJIEH, MPONUJIEH, AalleTHJIEH,
STUJIEHTJUKOJb, TIUIEPHH, (HEeHOd, (popManbAerul, aleTalbIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIO0TA, IIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSl ONPEIEHATh BHUIbl XUMUYECKOHM CBSA3U B
OpraHUYEeCKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHITh TOJIOKEHUS TEOPUM CTPOCHUS
opranundeckux BemiectB A. M. bytnepoBa 1151 00bsiCHEHUST 3aBUCUIMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

cOpPMUPOBAHHOCThL ~ YMEHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
dbu3nyeckrue M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pa3TMUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIWIEH, alleTHJICH,
oyranuen-1,3, metmnoOyraauen-1,3, OeH30JI, METAaHOJ, STaHOJ, STHJICHIJUKOJIIb,
TIUIEpUH, (EHON, aleTalbJAeru]l, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxma, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX DPEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTJIEBOJAOPOIHOTO
ChIpbsi (HE(Th, NPUPOJAHBIA Ta3, Yrojb), CHOCOOBI HUX MepepaboOTK U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB NEpepabOTKH;

c(hOPMUPOBAHHOCTh YMEHHMI TMPOBOJUTH BBIUMUCICHUS TI0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WJIM MPOAYKTa
peakiuu IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMI 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SIBICHUN (HAOI0ICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIONATH MPaBUiIa MOJb30BAHUS XUMUYECKON
MOCYJIOM W J1abopaTOpHBIM O0OPYJOBaHMEM, a TaK)Ke MpaBuia OOpaiieHus ¢
BEILIECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSMU IO BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATH U  BBIIOIHATH XUMHYECKUIN
HKCIIEPUMEHT (TIPEeBPAIICHUS] OPTAHUUECKUX BEIIECTB MMPU HATPEBaHUU, MTOTyUYCHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUYECKUX
BEILIECTB, JICHaTypalus OCJIKOB MpPH HarpeBaHWU, IBETHBIC pPEaKIuu OEJIKOB) B
COOTBETCTBUM C TpaBWJIAMM TEXHUKM O€30MaCHOCTU TMpuU OOpalieHuud ¢
BEIIECTBAMH U JAOOPATOPHBIM OOOpPYJIOBAaHUEM, TIPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO SKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUM KPUTUUECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOMU
uHdopmaruu, aTepHeT U Apyrux);



cOpPMHUPOBAHHOCTh ~ YMEHHUH  COONIOATh  MpaBWJIa  JKOJOTHYCCKH
11eJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETrO 3JI0POBbSl U OKPYXKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONAaCHOCTh BO3JCHUCTBUS HA KWBBIE OPTraHU3Mbl OMNPEACIEHHBIX OPTraHUYECKUX
BELIECTB, MOHMMasi cMbica mnokaszatens [IJIK, mosicHATP Ha mpumepax crocoObl
YMEHBIICHUSI WU NPEAOTBPALLCHUS HX BPEOHOIO BO3JCHUCTBUS HAa OPraHU3M
YEJIOBEKA;

JUIs. O0Y4YaroIIUXCsli ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSThL 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHU;

JUISL CIENBIX M CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHur JI. bpainsa mis 3anucu XuMHYeCKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OOImas M HeopraHudeckas
XAMUS» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHYECKOHM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TMO3HAHUU SIBJICHUU
npupojbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsI PEIICHUS TPAKTUUECKUX 3a/1a4
1 DKOJOTUYECKH O0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U IPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIIUe TMOHATHUS (XUMUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AIICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIH 00BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUUYECKAs CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJNIMYECKas, BOJIOPOJIHAS ), KpUCTAJUINYCSCKAS PEIIETKA,
TANBl  XUMHUYECKHX  PEAKIMH, PACTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
3JIEKTPOJINTUYECKAA JAUCCOLMAIUS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peaKIuu, XHMHUYECKOS PaBHOBECHE); TCOPHUHU M 3aKOHBI (TCOpHs
AJIEKTPOJUTUYECKON AUCCOLMAlUM, nepuoandeckuid 3akoH [l. M. Menpneneesa,
3aKOH COXPAHEHHSI MAacCChl BEUIECTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUU
NpU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKME 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHWUS NPUYUHHOCTH H
CHCTEMHOCTH XMMHYECKHX SIBJICHHH, (haKTOJIOTHUECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIYYECHUH M 0€30MacHOM HCIOJIb30BAHUH BOXKHEHIITNX HEOPTaHUICCKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHblE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX NIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHMI HCIOJIb30BATh XUMHUYECKYID CUMBOJMKY IS
cocTaBieHUss (HOpMyJl BEIIECTB M  ypPaBHEHUH XUMHUYECKUX  PEaKLUi,
cuctematnyeckyo HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbI ra3, aMMHaK, TaméHas
U3BECTh, HETALIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAUMHEHUSIX PA3IUYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHAs) B COCIMHEHMSX, THII
KPUCTAJUIMYECKON PpEeHIETKH KOHKPETHOTO BEIeCTBa (aTOMHasi, MOJIEKYJIspHasd,
MOHHAs, METAJUTMYECKAas), XapakTep Cpebl B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
COCIUHCHU;

c(OpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh IPUHALIIEKHOCTb
HEOPraHMYECKUX BEILIECTB IO MX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHU,
KHUCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTH YMEHHI pacKpbIBaTh CMBICI MEPUOIUUYECKOr0 3akoHa [l.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUU;

c(hOPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX JJeMeHTOB |—4 mnepuonoB Ilepuonnueckoi cucTeMsl
xumuueckux anemeHTtoB [[. M. MenneneeBa, MCHoyb3ysl MOHATHS «s-, p-, d-
AIIEKTPOHHBIE opouTanu, «OHEPTreTUYECKUE YPOBHW, OOBSICHSATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCAUHEHUU
1o repuoAaM u rpynnam llepuonnueckon cucteMpl XMMUYECKHUX 3J1eMeHTOB []. .
Mengeneena;

cOpPMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIME
XUMHUYECKHME CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
IOATBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBSA3U MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIHMH I10
pa3IM4YHBIM IPU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEUIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEICHEH OKHMCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aropa);

c(hOpPMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKLMA pazIUUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, y4YUThIBas
YCIIOBHSL, IIPX KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA;



cOpPMUPOBAHHOCTh YMEHUN NPOBOAMUTH PEaKUUH, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pa3jIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM MyTEM MOHBI, PUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIIECTB;

chOpPMUPOBAHHOCTh ~YMEHHH  PAacKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MMOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTDh CKOPOCTH XUMUYECKON
peakiuu OT pa3INyuHbIX (DAaKTOPOB; XapaKTep CMEMICHUS XUMHUIECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTeus (nmpuniumn Jle [llatense);

c(OpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKaliue B OCHOBE IPOMBINUIEHHOTO MOJyYEHUs CEpHOM KHUCIOThI, aMMHaKa, a
TakkKe C(HOPMHUPOBAHHOCTH TPEICTABICHUN 00 OOIMIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHUECKUX MPoOIeMax XMMHIECKOTO TIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCICHHUS C HCIIOJIb30BAHUEM
HOHSATUS «MaccoBas J0JIsl BEIIECTBa B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUsiX, MAcChl BEIIECTBA UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce MM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3(p(dexTa peaknnn Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHM COOMIOATh MpaBUila MOJIb30BAaHUS XUMUYECKON
NMOCy/I0l U J1abOpaTOpHBIM OOOpPYAOBaHHUEM, a TaKXe IMpaBwia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU MO BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUJIAHUPOBAaTh U BBINOJHATh XUMHUYECKUN
HKCIEPUMEHT (Pa3/IoKEeHHE MEPOKCHJa BOAOPOJa B IMPUCYTCTBHM KaTalln3aTopa,
ompejeNieHue CpeAbl pPacTBOPOB BEHIECTB C IMOMOIIBI0  YHHUBEPCATHHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIny,
peakiuy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha Cyib(dar-, KapooHaT- U
XJIOPUJ-aHUOHBI, HA KaTHUOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTAIbHBIX 3a/1ay IO
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBMM C MMpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEICTaBISITh PE3yAbTaThl XUMHUYECKOTO JKCIepUMEHTa B QopMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIUX PEAKIUI U (OpMYyIUPOBATH BBIBOJBI HAa OCHOBE
3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHATU3UPOBATh XUMHYECKYIO
uH(pOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOU
KOMMYHHKAIH, UHTEpHET U APYTUX);



cOpPMHUPOBAHHOCTh ~ YMEHHUH  COONIOATh  MpaBWJIa  JKOJOTHYCCKH
11eJeco00pa3sHOro TOBEJICHUS B OBITY W TPYJAOBOM JEATCIBHOCTH B IEISX
COXPaHEHMSI CBOETO 3/I0POBbS U OKpY’KAIoIIeH NPUPOJHOW Cpeabl, OCO3HABATH
OTIACHOCTb BO3/ICUCTBUS HA KUBBIC OPraHU3MbI ONIPEACIEHHBIX BEIIECTB, MOHUMAS
cmbicn nokaszarens IIJIK, mosicHATh Ha mnpumMepax crnocoObl YMEHbBIIECHHS U
MPEIOTBPAIIICHUS X BPEHOIO BO3/ICHCTBHUS Ha OPraHU3M YeJIOBEKa;

JUI OOYYarOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHSIThL 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEHIECTB U
XUMHUYECKUX SBJICHUMN;

JUISL CJETNBbIX W CHa0OBHISIIMX OOYYalOIIMXCS: YMEHHE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHur JI. bpainsa misa 3anucu XuMHYeCKUX

dbopmyt.
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