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IMNOSACHUTEJIBHAS 3AITMCKA

Pabouasi nporpaMma 1o XMMHH Ha YpOBHE Cpe/lHero oOliero odopazoBaHus
pa3paborana Ha ocHoBe DemepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «0O06
obpazoBanuu B Poccuiickoit denepauuuy, TpeboBaHUI K pe3ysibTaTaM OCBOCHHUS
denepanbHOM o0Opa3oBaresibHOH pOrpaMMbl CpeJHEero obuiero
oopazoBanus(POIl COO), npeacraBineHHbIX B PepepaibHOM TOCYIapCTBEHHOM
oOpasoBarenbHOM crangapre COO, c¢ yuérom KoHuenuuu npenojaBaHus
yueOHOro mpeamera «XuMus» B 00pa3oBaTelbHbIX OpraHu3aiusx Poccuiickoit
denepanuu, peaM3ylOLIMX OCHOBHbIE 00pa3oBaTesibHbIE MPOrpPaMMbl, U
OCHOBHBIX TNOJOXKeHUM «CTpaterun pasBuTUs BoOCHUTaHMs B Poccuiickoit
@enepaunu Ha nepuoa 10 2025 roma» (Pacnopsbxkenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XVAMHS HA YpPOBHE YINIYyOJIEHHOIO H3Y4YEHUs 3aHUMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanusi ywammxcs 10-11 kiaccos.
M3yuenue mpeamera, peanusyemMoe B yciaoBuix aupdepeHunpoBaHHOTO,
npoUIBHOrO O00y4YeHUs, MPU3BAaHO OO0ECIEeUYUTh O00IIEC00PA30BATEIBHYIO U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHMKOB HIKOJBI, HEOOXOAUMYIO JUIS
azanTaluuy uX K ObICTPO MEHSIOIIMMCS YCIIOBUSIM JKM3HU B COLIMYME, a TaKKe JUIs
NpoAOo/KEHUsT OOyYeHMsI B OpraHM3alusix NpoQecCHOHAIBHOIO 00pa30BaHUs, B
KOTOPBIX XUMHS SIBJISIETCA OAHOH U3 IPUOPUTETHBIX JTACHUTLINH.

B nmporpammMe 1o XWUMHUM Ha3Ha4yeHHE IpeameTa «XHUMHS» IMOJIydaeT
noApoOHYI0  MHTEPIpPETAlMi0 B  COOTBETCTBHH C  OCHOBOIOJIArarolIMH
nojoxkeHusimu GI'OC COO o B3auMOOOYCIIOBICHHOCTH 1ICJICH, COJCPIKaHUS,
pe3yNbTaTOB O0ydYeHHs M TpeOOBaHUI K YPOBHIO IOJATOTOBKHM BBINTYCKHHKOB.
CBHIIETENBCTBOM TOMY SBIISIFOTCS CIIEIYIOUIME BBITOJIHIEMBIE ITPOrPAMMON 11O
XUMUH QYHKIUHA:

e HMH(OPMALIMOHHO-METOAUYECKAs, peanu3alus KOTOpol oOecneynBaet
NIOJIyYEHHE TIPEJICTABICHUS O LENAX, COAepXkKaHUHU, OOIIEeH cTpaTeruu
00y4eHMs, BOCTTUTAHHS 1 PA3BUTHSA 00YYAIONIMXCS CPEACTBAMH TIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOIO IPOQUIIs;

e OpraHM3allMOHHO-TUIAHUPYIOIIA, KOTOpas NpeyCcMaTpUBaeT
ONpEJIC/ICHUE: MPHUHIMIIOB CTPYKTYPUPOBaHUS M IOCIIEA0BATEILHOCTH
u3ydeHHus: yueOHOro marepuaia, KOJUYECTBEHHBIX M KaYCCTBEHHBIX €ro
XapaKTePUCTHK; MOAXO0/0B K (HhOpMUPOBAHHUIO COJAEPIKATETHHON OCHOBBI
KOHTPOJISI U OLEHKU 00pa3oBaTEeNIbHBIX HOCTHIKEHUN OO0Yy4arolmuxcsi B
paMKax MTOTOBOM aTTecTalMu B (opMe EIWHOTO TOCYHapCTBEHHOTO
9K3aMCHA 110 XMMUHU.

[Iporpamma st yriry0iaéHHOro U3Yy4CHHS XUMUH:

e YCTaHaBIMBAaET WHBApPHAHTHOE IPEAMETHOE COJEpKaHHe, 00A3aTEeIbHOE
A M3Y4YeHHMsT B paMKax OTHCNIbHBIX mpoduield, MpeaycMaTpuBacT



pacnpeneneHie M CTPYKTYPHPOBAHME €ro IO KJIaccaM, OCHOBHBIM
coJiepaKaTesIbHbIM JIMHUSIM/pa3ienam Kypcea;

e AT TPUMEPHOE pachpejielieHne yuyeOHOro BpeMEeHH, PEKOMEHYyeMOIo
JJISl U3y4YEHUS OT/IETIbHBIX TEM;

o IIpEJJIaraeT INPUMEPHYH I10CJIE0BATENIBHOCTh H3YYEHUS  ydeOHOro
MaTepHaia ¢ y4€TOM JIOTHKH IIOCTPOEHHS Kypca, BHYTPHMIIPEAMETHBIX M
MEKIIPEIMETHBIX CBA3CH;

e J1aéT METOJMYECKYI0 MHTEPHPETALMIO LEeJeH M 3a1ay U3ydyeHHs Npeamera
Ha yrJIyOJIEHHOM YPOBHE C y4€TOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COJACPKATEIBHOH XapaKTEPUCTHKU
IUIAaHUPYEMBIX  PE3YJIbTATOB OCBOEHMS OCHOBHOM 00Opa3oBaTelIbHOMU
MpOTrpaMMBbI CpeHero o01iero oOpa3oBaHus (MMYHOCTHBIX,
METalpeJMETHbIX, MPEIMETHBIX), a TaKKe C yY4ETOM OCHOBHBIX BHJIOB
yueOHO-T03HABATENbHBIX  JCHCTBUM  OOydarolerocss 1o  OCBOEHUIO
COJIEp KAHUS IIPEIMETA.

[lo Bcem Ha3BaHHBIM MO3ULUSAM B IPOrpamMME II0 XUMHH IPEIyCMOTpEHA
MPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHMH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi. 3a MpejelnamMd YCTAaHOBJICHHOM NpOrpaMMoid 1O  XUMHH
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABJISIIOLLECH COJEpPKaHUsl Y4eOHOro MnpeaMera
«XuMHs» OCTaETcsi BO3MOYKHOCTH BbIOOpPAa €ro BapHaTHUBHON COCTaBIISIIONIEH,
KOTOpasi JI0JKHA OINpPEAeNAThbCSl B COOTBETCTBMM C HAIPABICHUEM KOHKPETHOI'O
npoduis 06y4eHHS.

B cootBercTBUM ¢ KOHIenTyanbHbiMU monoxeHusimu OGIOC COO o
Ha3HAYCHUM TIPEIMETOB 0a30BOro M yriayOJEHHOrO YpOBHEH B CHUCTEME
middepeHpoBaHHOT0 00y4YeHHsT Ha YpPOBHE CpeIHero obmero obGpa3oBaHUS
XUMHUSI HAa YypOBHE YriayOJACHHOrO WM3y4YCHMs HaNpaBieH Ha pPeaJn3aluio
MPEEMCTBEHHOCTH €  MMOCIEAYIOIIMM  3TallOoM  IOJNY4YEHHMS  XMMHYECKOIO
oOpa3oBaHHsT B paMKaxXx HW3Y4YEHHUs CIIE[UAJIBHBIX ECTECTBEHHO-HAyYHbIX U
XAMHUYECKUX TUCHUIUIMH B By3aX W OPraHM3aIMAX CPeIHEro mMpodeccnoHaIbHOro
oOpazoBaHusi. B 3T0il CBsi3M wM3ydeHHe mpeamera «XHUMHS» OPHUEHTHPOBAHO
MPEeMMYIIECTBEHHO Ha  pacliUpeHue U YriayOneHHe TEOpeTHUYECKOW |
MPAaKTHYECKOM MOArOTOBKH O0yYaroIIMXcs, BbIOpaBIIUX OINpeAesIEHHBIN TPO(UIIb
00y4eHHUsl, B TOM YHCJIE C NEPCIEKTUBOM MOCICAYIOLIEr0 NOJTYYEHHUs] XHMUYECKOr 0
obpazoBanus B opraHuzanusx npodeccruoHanbHoro odbpaszosanus. Hapsaay ¢ otum,
B cBere TpeboBaHuit ®I'OC COO Kk 1uiaHUpyeMbIM pe3yjibTaTaM OCBOCHHUS
denepanpHoit 00pa3oBaTENbHON MPOrpaMMBlI CPEIHEro 001ero oOpa3oBaHU
M3ydYeHHUE TmpeaMera «XHMHsS» OPHUEHTHPOBAHO TaKKE€ Ha pELICHUE 3a/a4
BOCIIUTAHUS M COLMAIBHOIO pa3BUTHs 0Oyuaromuxcsi, Ha (OpMHUPOBAHHE y HHUX
OOIIEMHTEINIEKTYyalbHBIX YMEHHH, YMEHHI palHoHAIM3alu y4eOHOTo Tpyda |
0000MmEHHBIX  CMOCOO0B  MEATEIBHOCTH, HMMEIOMIMX  MEXIMCIUIUIMHAPHBIH,
HaAMPEIMETHBIN XapaKTep.



CocraBnsiromiuMu npeamera «XUMHsS» Ha YpPOBHE YIUIyOJIEHHOTO M3y4YeHUs
SBJISIIOTCSL  yriyOnéHHble Kypcbl — «Opranuueckas xumusp» U «OOwas u
Heopranuueckas xumusi». [Ipu onpeneneHuu noaxoa0B K 0TOOPY U CTPYKTYPHOIA
OpraHU3aIuu COJEPIKaHUSI ATUX KYpCOB B IpOrpaMMe N0 XUMHUHU 32 OCHOBY
npuHatsl nonoxeHus ®I'OC COO o pasnuuusix 0a30BOro U yriryOiEéHHOro
YPOBHEH M3Y4YEHUS MPEIMeTa.

OcHOBY cojep:xkaHusi KypcoB «Opranuueckas xumus» U  «OOuias u
HEOpraHU4YecKass XHUMUS» COCTABISIET COBOKYMHOCTH TIPEJMETHBIX 3HAHUN H
YMEHHM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YUEHMS MpeaMeTa. JTa cUcTeMa
3HAHUN TIOJYyYaeT OMNPEAEIEHHOE TEOPETUYECKOE [IONOJIIHEHHUE, IO3BOJISIOLEee
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Oonbuii  00BEM  (HAKTOJIOIHYECKOTO
matepuana. Tak, Ha yriayOJI€HHOM YypOBHE H3y4YEHUs Mnpeamera odecrnedyeHa
BO3MOYKHOCTb 3HAQYUTEIBHOTO YBEIWYEHHUS OOBEMA 3HAHHMM O XUMHYECKUX
JJIEMEHTaX W CBOMCTBaX MX COCJAMHEHUH HAa OCHOBE paCHIMpPEHUs U YriayOieHus
NpPEJCTABICHUNA O CTPOCHHM BEUIECCTBA, XMMUYECKOW CBA3M M 3aKOHOMEPHOCTIX
MPOTEKAHUs peaKkiuii, pACCMAaTPUBAEMBIX C TOYKU 3PEHUS XUMHUUECKON KUHETUKH
M TepMOAWHAMHMKH. M3yueHue mnepumoamdeckoro 3akoHa u llepuoamueckoii
CUCTEMBI XUMUYECKHX 3JIEMEHTOB Oazupyertcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJICTABICHUAX O CTPOCHUM aToMa. XUMHUYECKas CBSI3b
OOBICHSIETCS C TOUKH 3PEHHUS JHEPTETUIECKUX M3MEHEHNUI MpH €€ 00pa3oBaHUU U
paspylleH!H, a TaKXKe C TOUKH 3pEHUs MeXaHu3MOB e€ oOpa3oBaHus. M3ydyeHue
THUTMOB  peakuuil  JomojiHsercs  (OpMHPOBAHMEM  TPEACTaBICHHNA 00
ICKTPOXUMHUCCKUX MPOLECCAX U AJIEKTPOIU3€E PacIiulaBOB U PaCTBOPOB BELICCTB.
B kypce opraHnyeckoil XMMHM TPH PACCMOTPEHUHM PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHHI yaensieTcss 0c000e BHUMaHUE BOMpPocaM 00 AIIEKTPOHHEIX Y deKTax,
O B3aMMHOM BJIIMSHUH aTOMOB B MOJICKYJIaX U MEXaHU3MaX PCaKLMH.

Ocoboe 3HaYeHUWE WMEET TO, YTO Ha COJAEPKAHUE KYPCOB XHMUU
yriyOJIEHHOTO YPOBHS M3YYEHHS Ul KJIIAaCCOB ONPEAEIEHHOTO MpoQuis (rIaBHbIM
o0pa3oM Ha WX CTPYKTYPY M XapakTep JOMOJIHEHMH K oOmeil cucreme
MpeJIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHBIE MPEAMEThL. Tak, Hanpumep,
B COACpPKaHUM TpeaMeTa JUIA KJIACCOB XMMHKO-(DM3MUECKOro mpoduiis Oosbiioe
3Ha4YeHue OyJIyT MMETh 3JIEMEHThl yuyeOHOro Marepuana rno oomeit xumun. [lpu
M3y4YEHUU MpeJIMeTa B JAHHOM CJlydae akKUeHT OyJeT clellaH Ha OOIIHOCTb
METO/OB MO3HAHUSA, OOIIHOCTH 3aKOHOB M TEOPUH B XMMHH U B (PU3UKE: aTOMHO-
MOJICKYJISIpHAsi Teopus (MOJIKYJIsipHasi Teopus B (PU3MKE), 3aKOHbI COXPAHEHUS
MacCbl M JHEPrHHM, 3aKOHbl TEPMOJAWHAMHKH, DJIEKTPONHU3a, NPEACTABIEHUSA O
CTPOCHMH BELIECTB U JPYyroe.

B TO e BpemMs B colepKaHWW TpeAMEeTa JUIs KJIACCOB XHMUKO-
OHMOJIOTHYECKOTO PO OONBIIHHA yAETbHBIA BeC OyIET MMETh OpraHHuYecKas
xumusg. B aToM ciaywae mpemocTaBisieTcsi  BO3MOXKHOCTH Uit Oojee
OOCTOATENBHOTO  PACCMOTPEHHS XUMHUYECKOM  OpraHu3alud  KIETKH  Kak



OMOJOTHYECKOM CHUCTEMBbI, B COCTaB KOTOpPOH BXOAAT, K NpUMEpPY, Takue
CTPYKTYPHbIE KOMIIOHEHTbI, KaK JIMIUJbI, O€JKH, YTIIeBOjibl, HYKIEHUHOBbIE
KUCJIOTBI U japyrue. IIpu 3TOM 3HaHMA O cOCTaBe M CBOMCTBAX IpeICTaBUTEINEH
OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB CIYKaT OCHOBOM JUI H3Y4YCHUS
CYILIHOCTH IpoLeccoB (hOTOCUHTE3a, AbIXaHUs, TUIEBAPECHUSI.

B nnane ¢dopmupoBaHus OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHMS
OOllIeHayYHBIX METOJIOB IMIO3HAHUS U OIbITA MPAKTUUECKOr0 MPUMEHEHHS HaAyUHbIX
3HaHM W3ydeHHe npeaMera «XuMus» Ha yriyOoJéHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SX C Y4yeOHBIMU [pEIMETaMH, BXOJAIIUMH B COCTaB
npeaMeTHBIX oOmacteil «EcTecTBeHHO-HAay4dHbIE MpeaMeTh», «MaremaTuka Hu
uH(popmaTuka» U «PyCcCKuUil SI3bIK U JTUTEpATYypar.

[lpu wm3yuenun yuyeOHOro mnpeamera «XuUMUS» Ha YriayOJE€HHOM YpPOBHE
TaKXKe, Kak Ha ypOBHE OCHOBHOI'O M CpeAHero oduiero obpasoBanus (Ha 0a30BOM
yYpOBHE), 3a7ayeil MepBOCTENEeHHOW 3HAUYUMOCTH SABISETCS (OPMUPOBAHHE OCHOB
HayKl XUMHH Kak o00JlacTh COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUICCKOI
JESTEIbHOCTH YeJIOBEKAa U OJJHOTO U3 KOMIIOHEHTOB MUPOBO#M KyIbTYyphl. Penienue
ATON 3amaud Ha YrayONEHHOM YpOBHE H3YUEHHS TPEAMETa MpeArnonsaraet
peanu3anuio TaKuX LeJeH, Kak:

e (JopMUPOBAHUE MPEJCTARICHUI: O MaTEpUaIbHOM CIMHCTBE MUpA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SBJIEHHH MPUPOIBI, O MECTE XMMUHU B
CHUCTEME CCTCCTBCHHBIX Hayk M e¢ Beaylled poiau B oOecreucHUuu
YCTOMYMBOTO  pa3BUTUS  4YEIOBEYECTBA: B  pEHICHUH  Tpobiiem
IKOJIOTUYECKOM, SHEPreTUYECKON U IMUILECBOI 0€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3/IaHUH HOBBIX MAaTepUaJiOB, HOBbIX UCTOYHUKOB SHEPruu, B
o0ecreYeHn! ParMoHAIBHOTO TPUPOIOTIONB30BaHuSA, B (OPMUPOBAHUI
MHUPOBO33pEHUS M OOIIEH KyJIbTYpPhl HEJIOBEKA, a TAKKE 3KOJIOTHYECKH
000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 30POBbIO U MIPUPOIHOM CPEJIE;

e OCBOEHME CHCTEMbI 3HAHU, JIEKAIIMX B OCHOBE XUMHUYECKOM
COCTaBIISIONICH €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA: (PyHIaMEHTAIBHBIX
MOHSATUN, 3aKOHOB M TEOPUU XMMHUHM, COBPEMEHHBIX IPEACTABICHHUN O
CTPOCHHMHM BEIIECTBA HA pa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJISIPHOM,  HAAMOJIEKYJISIPHOM, O  TEPMOJMHAMHYECKHX  H
KMHCTUUYCCKUX 3aKOHOMEPHOCTSX MPOTCKAHUSI XMMUYECKHUX pEaKUHi, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX M JIMCIEPCHBIX CUCTEMAX, 00 o0mmx
Hay4HbIX [IPUHLMIIAX XUMHYECKOTO ITPOU3BO/ICTBA;

e (dopmupoBanue y o0yJaronmxcs OCO3HAaHHOTO IMOHUMaHUA
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKMX 3HAHUH JUISi OOBICHCHUS
KITFOYEBBIX MJEH W TPOoOJIeM COBPEMEHHOW XMMHH, Uil OOBSCHEHUS WU
IIPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX ECTECTBEHHO-HAYYHYH) MPUPOIY;
rPaMOTHOTO PEHICHHs MPOOJIeM, CBA3AHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJM3a M OLEHKH C MO3HIIMI YKOJIOTHYECKON 0€301MacHOCTH MOCIIE/ICTBUI



OBITOBOM M TNPOM3BOACTBEHHOM [EATEIbHOCTH YEJIOBEKa, CBA3AHHOU ¢
XUMHYECKUM  MPOU3BOJICTBOM, HCIIOJIb30BAHHEM U  repepadoTKoi
BELIECTB;

e yriuyOJieHHe  TPEACTaBICHU O  HAay4yHBIX  METOJIaX  I03HaHUS,
HEOOXOIUMBIX /I TPUOOPETeHUs] YMEHUH OPHUEHTUPOBATHLCS B MHPE
BEUIECTB M OOBSICHEHHMS XUMHUYECKUX SBICHHUH, HMEIOIIUX MECTO B
NIPUPO/IE, B MPAKTUIECKON JEATEIILHOCTU U MOBCEHEBHON KU3HHU.

B rmuaHe peanu3anuu TMEpBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(YyHKUMH 11€JIOCTHOM CHUCTEMbI cpefHero o0miero odOpa3oBaHUs NMPU U3YYCHUH
npeaMera «XuUMHUS» Ha  yrayOJEHHOM  YpOBHE OCOOYI0  aKTyalbHOCTh
[pUOOPETaOT TaKHE LIEJIU U 3a/1a4H, KaK:

e BOCNHUTAHHME YOEXIAEHHOCTM B I[I03HABAEMOCTH SBJCHUH MPUPOJIDI,
YBa)KEHUST K IIPOLECCY TBOPYECTBA B 00JACTM TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEI0OBaHUH B XMMHH, (hOPMHUpPOBAHHE MHUPOBO33PEHMS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAlMM K OOYYEHHMIO U [I03HAHUIKD, CIIOCOOHOCTENH K
CAMOKOHTPOJIIO ¥ CaMOBOCHMTAHMID  HAa  OCHOBE  YCBOECHHUSA
00I111eueNIOBEYECKHUX [IEHHOCTEH;

e Ppa3BUTHE MMO3HABATEJIbHBIX UHTEPECOB, MHTEIUICKTYAIIbHBIX U TBOPYECKUX
criocobHOCTel oOyuaronmxcs, (GpoOpMHUpOBAHHE y HHX CO3HATEIHHOTO
OTHOILLIEGHHUSI K caMOOOpa30BaHUID M HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIENTHOHW MPOQeCCHOHATBHON U 0OLIECTBEHHOM AEATENLHOCTH,
OTBETCTBCHHOI'0 OTHOILUCHHUS K CBOEGMY 37I0pPOBbI0 M MOTPECOHOCTH B
3JIOPOBOM 00Opase KU3HH;

e (dopmupoBaHHEe yMEHHWII W HaBBIKOB Pa3yMHOTO NPUPOIONOIH30BAHMS,
pa3BUTHE YKOJOTHYECKOM KYIBTYPhI, IPHOOPETEHME ONBITA OOIIECTBEHHO-
NOJIE3HOW IKOJIOTUYECKOU IESTEIIbHOCTH.

OO11iee YUCIIO YacoB, MPEAYCMOTPEHHBIX JUUISl M3YYEHUsS] XUMUU HA Yri1yOJIeHHOM
ypoBHE cpeaHero obmero oopaszoBanus, coctasager 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Henenmo), B 11 kiracce — 102 yvaca (3 vaca B HeJelio).



COAEP KAHUE OBYYEHUA
10 KJIACC

OPI'"AHUYECKASA XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHH4eCcKOH XHMHH.

[IpenMer wW  3HA4YEHWE  OPraHUYECKOM  XMMHH, TMPEACTABICHHE O
MHOroo0pa3nu OpraHu4ecKuX COCIMHECHHH.

DNEeKTpOHHOE CTPOCHHME aToMa YIJepoAa: OCHOBHOE M BO30yKAEHHOE
cocTosiHUA. BaneHTHbIC BO3MOKHOCTH aToMa yriaepoja. XUMHYecKas CBA3b B
OpPraHHYeCKUX COeIWHEeHHAX. Tumbl THOpHAM3ALMM AaTOMHBIX —OpOHTanei
yriepona. MexaHu3mbl 00pa3oBaHUs KOBAJCHTHOH CBs3U (OOMEHHBIH U JOHOPHO-
akuenTopHbii). TuMbl NepeKpbIBaHUS AaTOMHBIX OpOWUTANCH, O- U 7-CBS3M.
OnunapHas, OBoOiHasA U TpoHHas CBA3b. CriocoOBI pa3phiBa CBSA3€H B MOJEKYJax
oprannueckux BeniecTB. [lomaTue o cBoOOgHOM pajaukane, Hykiaeopuiae H
EKTpoduIE.

Teopuss crpoeHust oOpraHvMdeckux coeauHenuiin A.M. byrineposa u
COBPEMEHHBIC MPEICTABICHUA O CTPYKTYPE MOJICKYJ. 3HAYCHHE TEOPUH CTPOCHMS
OpraHMYecKuxX coequHeHud. MonekynsipHble W CTPYKTYpHBIE  (POPMYIIBL.
CtpykTypHble (QOpPMYIBl pa3MMUYHBIX BHAOB: pa3BEpHYyTass, COKpaméHHas,
ckenernasi. M3omepusa. Buael u3oMepum: CTpyKTypHas, HIPOCTPaHCTBEHHAS.
DiekTpoHHbIe P (DeKThl B MOJIEKYJIaX OPraHUYECKUX COEJUHEHUN (MHIYKTHUBHBIN
1 Me30MepHBIH 3 (PEeKThI).

[IpencraBnenue o kiaccuukauuu opraHudyeckux BemiecTB. [lonsitue o
¢ysaxupuonansHoi rpynne. I'omonorus. I'omonorudeckue psaasl. CucremaTuyeckas
HOoMeHKknarypa opranudeckux coeauHeHuii (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OT/ICJIbHBIX IIPE/ICTABUTEIICH.

OcoGenHoctu U kinaccuukanus OpraHUyYecKuX peakuuid. OKHUCIMTETBHO-
BOCCTAHOBUTEIIbHBIC PEAKLUU B OPraHUYECKOM XUMMHU.

OKCIEpPUMEHTAILHBIE METOJAbl HM3YYEeHHsI BEIIECTB W WX IIPEBPALLEHHIA:
O3HAaKOMJIEHHE C 00pa3naMy OpraHMYecKHWX BEIIEeCTB M MarepuajlaMM Ha HX
OCHOBE, OMBbITBI MO MPEBPAIICHUI0 OPraHUYEeCKUX BEILIECTB IPU HArpeBaHHUH
(rutaBneHue, OOyIIMBaHWE W TOpPEHUE), KOHCTPYMpPOBAaHHWE MoOJeNeld MOJIEKYIl
OpraHUYeCKHX BEIIECTB.

YraeBoaopoasl.

Aunkanbl. ['oMonorudeckuit psj ajakaHoB, o01iast popmylia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYI alKaHOB, Sp -
rubpuusanns aTOMHbIX opOHTasie yriepona, o-cBsi3b. DU3MUECKHE CBOICTBA
AJIKaHOB.



XVMHYECKAE CBOMCTBAa QJIKAaHOB: PEAKUHH 3aMENIEHUsA, H30MEPHU3ALIHH,
JCTUAPUPOBAHUS, IMKIU3ALUM, TMPOJIN3a, KpeKuHra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKIIMH PAJIMKAJIbHOIO 3aMEECHHS.

Haxoxnenune B npupoae. CriocoObI momyydeHus U MIPUMEHEHUE alKaHOB.

[uknoankanel. Obmas dhopmyna, HoMeHKIaTypa U nzomepusa. OcodeHnocTu
CTPOCHHMS M XUMHYECKUX CBOMCTB MalbIX (IUKIOINPONAaH, IUKIO0YTaH) U
OOBIYHBIX (IMKIOTEHTAH, IMKIOTeKCaH) IuKIoankaHoB. Crocodbl modyvyeHus u
IIPUMEHEHHE [IUKIOAIIKAHOB.

Ankensl. ['oMonmorndeckuii psaa ajkeHoB, oOmas (opmyna, HOMEHKIATYypa.
DIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ] alKEHOB, Sp’-
rubpuauszanns aTOMHBIX opOuTaliel yriepoaa, o- U m-cBsizu. CTpyKTypHas U
reoMeTpuueckas (Uuc-TpaHc-) wu3oMepusa. DH3UYECKHE CBOHCTBA AJIKEHOB.
XHUMHUYCCKUE CBOHCTBA: PECAKLUU NPUCOCAUHCHHUS, 3aMCLUCHUS B O-IOJOXKCHUE
IpU JBOHWHOMN CBSI3H, INOJUMEpH3alMU U okuciaeHus. IlpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peaklMK Ha JABOMHYIO CBsA3b. CIIOCOOBI MOIYYEHHUs U IIPUMEHEHUE
AJIKCHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpsskEHHBIC, U30JUPOBAaHHEIE,
Kymyaupogannwte). OCOOEHHOCTH YICKTPOHHOTO CTPOSHUS M XUHMHUYECKHX CBOMCTB
conpsbk€HHBIX  aMeHoB, 1,2- wu |, 4-npucoeaunenue.  Ilonumepusanus
conpspkEHHBIX THeHOB. CrocoObl MOTYyUYEHHS] U TPUMEHEHHUE aJIKAJHEHOB.

Anxunbl. ['OMOnOTMYeCcKUi paJ alIKUHOB, 0011as Gopmysa, HOMEHKIATypa U
u3oMepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKUHOB, SP-
ruOpuan3anys aTOMHBIX opOuTanel yriepoaa. @u3nyeckue CBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  peakUUMHW  TPUCOCAUHEHUS,  JMUMEPH3ALUH U
TpUMEpHU3aLUHU, OKHCIeHUs. KUCIOTHBIe CBOHCTBA QJIKUHOB, UMEIOIIHUX KOHLIEBYIO
TPOHHYIO CBS3b. KauecTBEHHBIE peaKIui Ha TPOHHYIO CBA3b. CTIOCOOBI MOMYUYeHUS
H NPpUMECHECHHEC aJIKHHOB.

ApomaTuyeckue yrieBoJopoibl (apeHbl). I'OMOJOrHyeckuil psiji apeHoB,
oburas dhopmyna, HOMEHKIATypa U M30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHEe MOJIeKyabl Oen3ona. (Pu3nUecKkHe CBOMCTBA apeHOB. XHMMHUUECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIIMH 3aMelIeHUs] B OEH30IbHOM KOJIbLIE
YIJIEBOAOPOJAHOM pajuKaie, PeakiMd MPHUCOCIUHEHUS, OKHUCIECHHE TOMOJIOTOB
oenszomna. IlIpencraBienue 00 OpHEHTHPYIOLIEM JACHCTBHM 3aMecTUTeNel B
OEH30JIbHOM KOJIbLIE Ha MpPUMEPE AaJKWIBHBIX PpaJUKalIOB, KapOOKCUILHOM,
THAPOKCHIIBHOM, aMHMHO- M HHUTPOTPYMIBI, aTOMOB TanoreHoB. OcoOeHHOCTH
XUMHUYECKHX cBOUCTB cTupoa. [lomumepusanus ctupona. CriocoObl MOAy4YEHHUS U
IIPUMEHEHHE apOMATHYECKUX YTJIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonmytueie HedTaHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
KameHHbII yroiae ¥ npoaykTsl ero nepepadbotku. CrnocoOsl nepepaboTku HedTH:



MIEPErOHKa, KPEKHHT (TEpMHUYECKHUN, KaTaTUTHUCCKHN), PHGOPMHHT, MUPOIH3.
[IponykThl nepepaboTKU HEPTH, UX TPUMEHEHHUE B IPOMBIIIIJICHHOCTHA U B OBITY.

['eneTnyeckas cBA3b MEXKY PA3IUYHBIMH KJIACCAMU YTJIEBOAOPOAOB.

DIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJICBOAOPOIOB. Peakuun
3aMEIICHUs TajoreHa Ha THUAPOKCOTPYINNy, HUTPOrpyIlny, UHAHOTPYIIY,
aMuHOrpymnimy. JlelicTBUe Ha TralOre€HNpPOU3BOJHbIE BOJAHOTO M CIMPTOBOIO
pacTBopa WIENOYH. B3aMmMOAENCTBHE OUTalOr€HAJKAHOB C MAarHMEM M IIMHKOM.
[lonsitue 0 METAITIOOPTraHUYECKUX COCJITUHEHHUSIX. Hcnonwe3oBanue
raJoOreHNpPON3BOAHBIX  YIICBOAOPOAOB B OBITY, TEXHHKE | TIPH CHHTE3e
OpPraHHY€CKHX BEIIECTB.

DKCHCPUMCHTA/IbHBIC METOAbl HM3YYCHMsI BELIECTB M HUX IIPEBPALLCHHI:
u3yueHue (HHU3MYECKUX CBOMCTB YTIEBOIOPOAOB (PacTBOPUMOCTH), KaUeCTBEHHBIX
peakiuii yriieBOAOPOAOB pas3lUYHBIX KJIacCOB (0OecuBeUYMBaAaHUEC OPOMHOH WM
MOJHOM BOJIBI, pacTBOpa I€PMaHraHaTa Kajius, B3aMMOJICHCTBHE AalleTHJIEHA C
aMMHUAyHBIM pPacTBOPOM OKcuaa cepebpa(l)), kauyecTBeHHOEe OOHapyKeHUE
yriepoaa M BOAOpPOAA B OPraHMYECKHX BEIIECTBAX, IOJYUYCHHE OSTUIEHA H
U3YYEHUE €r0 CBOICTB, O3HakoMlieHHe ¢ koiuekuusMu «Hedtb» u «VYrome», ¢
oOpasuiamMy  TUIACTMACC, KAydyyKOB M PE3UHBI, MOJCIUPOBAHHUE  MOJICKYII
YIJIE€BOAOPOA0B 1 rJIOr€HIPOH3BOIHBIX YIJIEBOJOPOIOB.

Kuciopojacoaep:kamue opraHuyeckKue coeAHHEeHHUsI.

[IpenenbHpie ogHOATOMHBIE COHPTHL. CTpoeHHE MOJIEKYNl (Ha mnOpuMeEpe
MeraHosla W HTaHona). [‘omosornueckuit psig, oOwas GdopMmyna, H3OMepus,
HOMEHKIaTypa u  kinaccuukanug. Dusnmdeckue CBONCTBA  MpeaenbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHBIE CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB.
XuUMHUUecKHe CBOUCTBA: peaklMud 3aMelleHUs, Jerujparaiud, OKHCIIeHHUS,
B3aUMOJEHCTBHE C  OpPraHUYECKMMHU W  HEOPraHMYECKUMM  KHUCJIOTAMM.
KauecTBeHHas peakiysi Ha OJJHOATOMHbIE CIIUPTHI. JlelicTBUe 3TaHONa U MeTaHOoJIa
Ha opraHu3Mm desnoBeka. CrocoObl MOJy4YeHHUS M NpPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3omepus. OcobeHHOCTH (PU3NUYECKUX U
XUMUYECKUX CBOMCTB.

MHOroaTtoMHbI€ CIUPTHI — 3TWICHIVIMKOJIb W TJHLEPUH. DU3UYECKUE U
XMMHUYECKHE CBOMCTBA: peaKLMM 3aMEIICHUS, B3aUMO/ICMCTBUE C OPraHMYECKUMHU
U HEOPraHWYEeCKHMMHU KHUCJIOTaAMHU, KAYECTBEHHAs peakius Ha MHOT0aTOMHBIE
cnupthl. IlpeacraBieHne 0 MexaHM3ME peakUMil HYKICO(PMILHOrO 3aMENIeHUs.
Jeiicteue Ha opraHu3zMm uenoBeka. CrnocoObl IOJyd4eHUss U IIPUMEHEHHE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MONEKYIbI, B3aMMHOE BIWSHHME THIAPOKCOTPYINBI H
OeH301pHOTO sjipa. Pusnueckue cpoicTBa (eHosa. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB (¢eHona. KauecTBeHHble peakumn Ha ¢eHoN. ToKCHYHOCTH (eHoma.
Cnoco0bI nostydenust u npuMererue deunosa. Genonadopmanbaeruanas cMoa.

KapOoHunbHbIE COEAUHEHNS — abJAETH/Ibl U KETOHBI. DJIIEKTPOHHOE CTPOEHHE
KapOOHMJILHOHM Tpynmbl. ['OMOSIOrHyecKre psaabl ajJbAerHA0B M KETOHOB, OOIIas
dbopmyna, m3omMepHs W HOMEHKIaTypa. PHU3MYECKHE CBOMCTBA ambICTHAOB U
KeTOHOB. XMMHUYECKHE CBOWCTBAa  albJIETHIOB M  KETOHOB:  PEaKIUU
npucoenuHeHnsA. OKUCIEHNE anbAETHI0B, KAYECTBEHHBIE PEAKIIMH Ha AJIbJACTH/IbI.
Croco0bl noJy4eHus: ¥ MPUMEHEHHUE albJACTUI0B U KETOHOB.

OnHoOCHOBHBIE TIpeACIbHbIE KapOOHOBBIE KUCTOTHL. OCOOCHHOCTH CTPOCHHS
MOJIEKY]I KapOOHOBBIX KHcTOT. M30oMepusa n HoMeHnknaTypa. @usnueckne cBoiCTBa
OJIHOOCHOBHBIX IIpeJ/Ie/IbHbIX KapOOHOBBIX KUCIOT. BoaopoaHble CBSI3M MExay
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XUMHYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA,
peakuust ITepuuKaLMM, PEAKUUM € Y4YaCTHMEM YIJICBOAOPOAHOrO pajauKaia.
OCOGEHHOCTH CBOMCTB MYPABBbHHOW KHCIOTBL. IIOHSTHE O TPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT — CIOXKHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOWCTB HEMPEACTBHBIX U APOMATHUECKHUX KapOOHOBBIX KHCIIOT,
NUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTeny BBICHIMX
KapOOHOBBIX KHMCIOT: CTCAPUHOBASI, MAIbMHUTUHOBAS, OJICHMHOBAs, JUHONEAA,
JuHoNeH06aa KUCIO0TEL. CrocoObI MoTyueHus: U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['oMonorudeckuit psiji, obuas ¢opmyia, U30MEpUs U
HOMEeHKJIaTrypa. DHU3NUYECKHEe U XHMHYECKHE CBOMCTBA: TMAPOIU3 B KHUCIOW H
LIEJIOYHOM cpejie.

Kupei. Ctpoenue, pu3MUecKue U XMMHUUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION U 11es104Hor cpene. OcOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIIMNX OCTATKH
HerpeeIbHbIX KUPHBIX KUCTOT. JKUpPBI B IpUpO/IE.

MpL1d KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEe JIeHCTBUE.

OO6u1as xapakrepuctuka yriesojoB. Kiaccudukaius yrieBogos (MOHO-, J1H-
U nosicaxapuabl). MoHocaxapubl: TJIOKO3a, (pyKTO3a, rajakro3a, pudosa,
ne3okcupudo3a. duznyeckre CBOWCTBA M HAXOXJeHUe B npupone. PoTocuHTE3.
XUMHYECKHE CBOMCTBA INIFOKO3bI: PEAKIUH C YUACTUEM CIIUPTOBBIX U AlIbACTHAHOU
TPy, CIUPTOBOE U MOJIOYHOKHCIIOEe Opoxenue. lIpumeHeHue rItOKO3bI, €€
3HAYEHUE B XKU3HEAECATEIBbHOCTH OpraHu3ma. Jlucaxapuabl: caxaposa, MaJibTo3a U
Jakro3a. BoccranaBiMBaole U HEBOCCTAHABIMBAIOIIME JUcaxapuasl. ['uaponus
aucaxapuaoB. Haxoxaenue B npupojie u npumerHenue. [lonucaxapunpl: kpaxmad,
rJIMKOreH W newnonos3a. CTpoeHHe MakpoOMOJEKYd Kpaxmana, TIMKOreHa |
Ue/uoio3el.  DuU3nuyeckue CBOMCTBA Kpaxmala W UEJUIK0JIO3bl. XHUMUYECKue
CBOMCTBA Kpaxmalia: TMAPOJINA3, Ka4yeCTBEHHAs peakuys C HoAOM. XHMHUYECKHe
CBOMCTBA LIEJUTIOJIO3BI: TUIPOIU3, noayyeHue 3¢gpupoB nemnonossl. [lonsrtue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHbIN HIENK).



OKCNEPUMEHTAIbHBIE METOAbl HM3YYECHHsI BEIIECTB W WX IPEBPAILCHHIA:
pPacTBOPUMOCTD pa3jIMYHbIX CIIUPTOB B BOJIC, B3aUMOJCHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJICHHE JTUJIOBOr0 CIMPTA B aJbJIErU/] Ha pacKaJ€HHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATHJIOBOTO CHHUPTa AUXPOMATOM Kajusd (BO3MOKHO HCIOJb30BaHHUE
BHICOMATEpPHAIOB), KA4Y€CTBEHHBIC PEAKIMM Ha adbAeruabl (C THAPOKCHAOM
naunammuHcepeOpa(l) wu  ruapokcumom  meau(ll)), peakuus riauiepuHa  C
ruapokcuaom meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMO/JICHICTBUE pacTBOpa INIHOKO3bl ¢ ruapokcuyiom menu(ll), Bzaumoneicteue
Kpaxmajia ¢ MOJIOM, PEIIeHHE HKCIIEPUMEHTANbHBIX 3a7a4 mo teMaMm «ChupTel U
¢denonb», «KapooHoBbIe KHCIOTHL. ClI0KHBIE 2UPBD».

A3oTcoaep:Kalue OPraHudecKue coeIHHeHusl.

AMHUHBI — OpraHM4ecKue MPOU3BOJAHBIC aMMHaka. Kmaccupukanmsa aMUHOB:
anudaTuyeckue M apOMAaTUYCCKHE; [CPBUYHBIC, BTOPHYHBIC M TPETUYHBIC.
Crtpoenue moJiekyn, obmias Gopmyia, U3oMepus, HOMEHKJIATypa U (HU3HUYECKHE
cBOlicTBa. XMMHUECKOE CBOWCTBA alM(aTHYCCKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHHUE, B3aUMOJACHCTBUE MEPBUUHBIX AMHUHOB C A30THCTOM KHCJIOTOM.
Conu ankuIaMMOHHUS.

AHMIMH — TIpeACTaBUTEIb aMHMHOB apomaTudeckoro psaa. CrpoeHue
aHuauHa. B3auMHOe BIMSIHHE TPYIN aTOMOB B MOJIeKyse aHwiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHuimHAa. KauyecTBeHHble peakiuu Ha aHuiuH. CriocoObl
NOJIyYeHUsI M TNPUMEHEHHE anu(paThyecKuX aMuHOB. [lonmyueHue aHwIMHA M3
HUTPOOEH30I1a.

Amunokucnotsl. Homenkiarypa u usomepus. OtaenbHble NpeCTaBUTENH O
AMHUHOKHUCJIOT:  TJIMUMH, anaHuH. @Du3Myeckue CBOHUCTBA  AMUHOKHUCIOT.
XUMHUUEeCKHe CBOHCTBA aMUHOKHUCIOT Kak aM(OTepHbIX  OpraHUYecKux
COCIMHEHMI, peaklus TMOJUKOHJAEeHCAalluM, Oo0pa3oBaHME MENTUIHOM CBS3H.
buonoruueckoe 3HaueHNe aMUHOKHUCIIOT. CUHTE3 M THAPOJIU3 MENTH/IOB.

benku kak npupojHble nonumepsl. [lepBuuHas, BTOpHUYHAS U TpPeTUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOIcTBa OEIKOB: THUAPOJIHU3, JEHATYpalus,
KaueCTBEHHbIE peaklMM Ha OeIKu.

DKCIEpUMEHTAIIbHBIE METOJbl M3YYEeHMSI BEIIECTB W WX IPEBPALLCHMIA:
pacTBOpeHue OeJIKOB B BOJE, JeHATypalusi O€IKOB MpU HArpeBaHWH, LBETHbIC
peakiMM Ha O€JKM, peleHHe SKCICPUMEHTANbHBIX 3ajJady [0 TeMaM
«A3oTcojepikalue  OpraHuyeckue COEJIMHEHUSI» u «Pacno3naBanue
OPraHUYeCKUX COCIMHECHUM».

BbicokoMoJieKyIsIpHbIE COeTHHEHUS.

OcCHOBHBIEC MOHSATHS XUMUU BBICOKOMOJIEKYISPHBIX COEAMHEHHMI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIUMEPU3AIMH, CPEIHSS MOJEKYISpHAs



Macca. (OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJICKYJISAPHBIX COEIUHEHUH —
MOJIMMEpH3aLIUA U MOJUKOHICHC LN,

[Tonumepubie Matepuanbl. llnactmacchl (MOJUATHIIEH, TIOJIUIIPOIUJIEH,
MOJIMBUHUJIXJIOPU,  TMOJHCTHPOJ, IMOJMMETHIMETAKpHIJIAT, TOJUKapOOHATHI,
noJudTHICHTepedTanaT). Y THan3anus u nepepadoTka miacTHKA.

DI1aCTOMEPBHI: HATypaJbHbIH Kay4yk, CUHTCTUYECKHUE Kay4yKH
(OyTagreHOBBIN, XJIOPOTIPEHOBBINH, H30TTPEHOBBIN) M CHINKOHBI. Pe3nHa.

Bosokna: HaTypalibHbIE (XJIOIIOK, IIEPCTh, HIEIK), HCKYCCTBEHHbBIC (BHCKO3a,
aleTaTHOS BOJIOKHO), CHHTETHYCCKHE (KallpOH M JIaBCaH).

[Tonumepsl CIIEUHUATBHOTO Ha3HAYCHUSA (Teon, KEBJap,
JIEKTPOIIPOBOSLLKE [TOJIUMEPhL, OHOopa3iiaraeMsle IOJUMEpSI).

DKCIMEPUMEHTANbHBIE METOJbl HM3YYE€HHS BEIIECTB W HMX TPEBpAICHUH:
03HAKOMJICHHE ¢ O00pa3uamu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, PEIICHHE OSKCICPUMEHTAIBHBIX 3aj1au 1o TeMe «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH».

PacuérHbie 3agaum.

Haxoxnenne MosekyasspHOM (opMysibl OPraHUYECKOro COCAUHEHUS II0
MACCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaxOKJICHHE
MOJICKYJIIpHOM  (OpMYJIbl OPraHUYECKOTO COEAMHEHHs 1o Macce (00bémy)
IPOJIYKTOB CrOpaHusi, 10 KOJMYECTBY BemiecTBa (Macce, 00bEMY) HPOJIYKTOB
peaKklMM W/WIM HCXOJAHBIX BEILIECTB, YCTAHOBIEHUE CTPYKTYpPHOH (HOpMYJbI
OpraHUYEeCKOro BEIECTBA HA OCHOBE €ro XMMHYECKHUX CBOWMCTB WU CIOCOOOB
MOJIYYEHHUSA, OMNpEJCNICHHE JONH BBIXOJA IMPOAYKTa PEAKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3anus MeXIpeMETHBIX CBS3€i NMPU U3YYEHUHU OPraHMYeCKOH XUMHH B
10 kjlacce OCyIIECTBISETCS 4epe3 MCIOJIb30BaHHEe KaK OOIIMX eCTeCTBEHHO-
HAay4YHBIX TOHATUH, TAaK W TOHATHH, NPUHATBIX B OTIEJIbHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecTBEeHHO-HAYUHBIE TTOHSATHUS: SBJICHUE, HAYYHBIA (paxT, runoresa,
TEOpHs, 3aKOH, AaHaluu3, CHUHTe3, Kilaccupukauus, HaOIJeHHe, H3MEpEeHHe,
IKCIIEPUMEHT, MOJIEIb, MOICJIMPOBaHNE.

@dusuka: Marepus, arToM, OJJEKTPOH, I[IPOTOH, HEWTPOH, MOJIEKYJIa,
YHEPreTHYeCKUuil ypoBeHb, BEUIECTBO, TeJlO, OO0OBEM, arperaTHoe COCTOSIHHE
BEIIEeCTBA, (hU3MUECKHE BEIMYMHBI, ©JIWHULIBI M3MEPEHHs, CKOPOCThb, IHEPTus,
Macca.

buonorusi: KjeTka, OpraHusM, 3KocHcTema, Ouocdepa, MeTadoIU3M,
HACJIE/ICTBEHHOCTh, AaBTOTPO(MHBIA U TETEPOTPO(DHBIA THI NUTAHUS, OpOKEHHE,



(GoTOCHHTE3, JbIXaHWE, OCNKHW, YTIJIEBOMIbI, JKUPbI, HYKJICHHOBBIC KHCIIOTHI,
(hepMeHTHI.

['eorpadusi: ose3HbIe KCKOMIAEMBbIE, TOTIITHBO.

TexHoMOrHsA: MHUINEBbIC MPOAYKTHI, OCHOBBI PANMOHAILHOIO MMHTAHUS,
MOJOIIIUE CPEACTBA, MATEPHAJIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMUS

Teopernyeckue OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX sjep. XuMuueckuit snemeHT. M3oronel. CtpoeHue
JIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPreTUYECKHE YPOBHH U
noaypoBHU. AtoMHBIe opOuTanu. Kiiaccudukanus XuMu4ecKux 31EMEHTOB (s-, p-,
d-, f-omementsl). PacmpenenseHne AIEKTPOHOB TIO ATOMHBIM — OPOHUTAJIAM.
DIIEKTPOHHBIC KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOI0—UETBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHHH, JJIEKTPOHHBIE KOH()HUTypalMu HMOHOB.
DNEKTPOOTPULATEIBHOCTb.

Ilepuonnueckuil 3akoH U Ilepuoauueckass cucreMa XUMHUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBa3p nepuoanyeckoro 3akoHa u llepmonuyeckont cuctembl
XUMHUYECKMX  DJICMCHTOB C COBPEMEHHON  TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMHUYECKUX IEMEHTOB U 00pa3yeMbIX MMHU
IOPOCTBIX M CJIOXKHBIX BELIECTB [0 TIpylnaM W [epuojaM. 3HayeHHE
nepuoanyeckoro 3akona /.M. Menneneesa.

XuUMHYecKas CBA3b. BHAbl XMMHUYECKOW CBS3M: KOBAJICHTHAs, HMOHHAs,
MeTajuinueckasi. MexaHu3mbl 00pa30oBaHMs KOBAJCHTHOM CBSI3M: OOMEHHBIH H
JIOHOPHO-aKIENTOPHBIA. JHEpPrust U IJuHa cBi3U. [losipHOCTh, HaNIpaBIEHHOCTH
HACBIIIAEMOCTh KOBaJeHTHOW cBsi3u. KpartHele cBsa3u. Bopopoanas cBs3b.
MeKMOJICKYIAPHBIC B3aUMOICHCTBHSA.

BajieHTHOCTP W BaJICHTHBIE BO3MOMKHOCTH aToMOB. CBA3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHYECKHUM CTPOEHHEM (Ha MPUMEpPe COeTMHEHHH
JIEMEHTOB BTOPOIO MEPHO/Ia).

[IpencraBieHue 0 KOMILIEKCHBIX coeiMHEeHHsAX. COCTaB KOMILIEKCHOIO HOHA:
KOMIUIEKCOOOpa3oBareilb, JIMTAHbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHECHUH.
[loHsiTHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYJISPHOIO  CTpO€HHUA.  THIIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIICCTB.

[lonsatue o aucnepcHsix cucremax. Mcrunnsie pactBopsl. [Ipeacrasienue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BbIpAKEHHMSA KOHIIEHTPALIMM PacTBOPOB:
MaccoBas J0Jid BEUIECTBA B PacTBOpPE, MOJIApHAs KOHLEHTpauus. HaceilieHHsie u
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. KpUcTa/uioruaparsl.



Knaccudukaius 1 HOMEHKIaTypa HEOpPraHHYeCKMX BEIIECTB. TpuBHATbHBIC
Ha3BaHHUs OTIEJbHBIX MPEICTABUTEICH HEOPTAHMYECKUX BEIIIECTB.

Knaccudukanus XMMHUYECKUX PEAKIIMKM B HEOPraHUYECKOHM M OpPraHHYe€CcKOu
XUMHUHU. 3aKOH COXPAHCHMsI Macchl BELICCTB; 3aKOH COXPAHCHHUA M IMPEBPALICHHS
YHEPruu MPH XUMHUYECKUX peakuuax. TemmnoBbie 2HEKThl XUMUISCKUX PEaKIIUi.
Tepmoxumuyeckne ypaBHEHUS.

CKOpoCTh XMMHUYECKOHN peakinu, €€ 3aBHCHUMOCTh OT PA3IUYIHBIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u karaan3aTopsl.

Obpatnmbie 1 HEOOpaTHMBIC peaklmu. XUMU4eckoe pasHoBecue. Koncranra
XAMHYECKOr0 paBHOBeCHA. PaAKTOpBI, BIUAIOIIME HA IOJOKEHHE XHUMHUYECKOIO
paBHOBECHs: TeMIIepaTypa, AaBJICHUE U KOHLCHTPALUH BELIECTB, YYaCTBYIOLIUX B
peakumu. [Tpunnun Jle [latense.

Dnekrpoauruueckas auccouuanusa. CuibHble U cinadble  3EKTPOJIUTEL.
Crenenn aucconmanuu. Cpeja BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHa,
menounas. Bogopoaueiii nmokazarens (pH) pactBopa. I'maponus coneil. Peakunuu
HOHHOTO OOMEHa.

OKHCIUTENIPHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTelneHb  OKUCIEHUS.
Oxucaurens W BOCCTAHOBHTENb. IIpolecchl OKHCICHHSA M BOCCTAHOBIICHMA.
BaxkHeHIIMe OKHMCIMTEIM W BOCCTAHOBUTEIH. METOJI 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 paCTBOPOB U PACILIABOB BEIIECTB.

DKCINEPUMEHTAIIBHBIE METOJbl H3yYEHMSI BEHICCTB M HX MPEBPALLCHUMN:
pa3lioKeHue MEepoOKCHAa BOJOpOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJIEIH
KPUCTAINTMYECKUX PEIIETOK, MPOBEJEHUE peaklii MFOHHOTO OOMeHa, onpeieeHHe
Cpebl pacTBOPOB € IMOMOIIBI0 HHIMKATOPOB, M3Y4YCHUE BIMSHUA Pa3THYHBIX
(pakTOpOB HA CKOPOCTh XUMHUYECKON peaklHH U I10JO0KEHUE XUMUYECKOro
PaBHOBECHSL.

Heoprannueckas xXuMus.

[lonoxenne HemerayuioB B llepuoguueckorl cuCTeMe€  XUMHYECKHX
anemeHToB .M. MeHneneeBa 1 0COOEHHOCTH CTPOEHHUSI UX aTOMOB. Du3nyecKkue
CBOMCTBA HEMETAJJIOB. AJIOTPOIHs HEMETA/JIOB (Ha MpUMeEpe KHUCIOPO/a, Cephl,
dbocdopa u yriaeposa).

Bonopon. Ilonyuenue, ¢usnueckue U XUMHUUECKHE CBOWCTBA: PEaKIMU C
MeTajylaMd M HeMeTa/ulaMH, BOCCTAaHOBHTENbHBIE CBOMcTBA.  [MApHUILL
ToruiuBHBIE 3JIEMEHTBHI.

["anorensl. Haxoxkaenue B mpupoje, CrnocoObl MOMyuyeHHusi, (QPU3HMUECKUEe U
XUMUYECKHE CBOMCTBA. ["amoreHoBoopobl. BaxHeillne KUcIOpoacoaepKaline
coeMHeHUs ranoreHoB. JlabopaTopHble U MPOMBILUICHHBIE CHOCOOBI MONTYYEHUS
rajioreHoB. [[pyMEHEeHNE TAJIOTEHOB U UX COCIUHEHU.



Kucnopon, o3on. JlabopaTopHbie M TIPOMBIIINIEHHBIE CMOCOOBI MOMYYCHHS
Kucinopoga. Pu3n4eckue U XMMHYECKHME CBOMCTBA M NPUMEHEHHME KHUCJI0pOjaa U
030Ha. OKCUbI U TEPOKCHUIBI.

Cepa. Haxoxaenue B mpupojae, CIOCOOBI MOMY4YCHHA, (PU3NYECKHE H
xuMuueckue cBoiictBa. Cepoomopoa, cyabdumsl. Oxcun cepwi(IV), oxcna
cepbl(VI). CepHucras u cepHas KHUCJIOTbI U UX coiu. OCOOEHHOCTH CBOWMCTB
CepHOM KHUCIOTHI. [IprMeHeHne cepbl U €€ COCTUHEHHH.

A3or. Haxoxknenwe B mnpupoje, crnocoObl MONy4YeHUs, (UIUYECKHE U
XUMHYECKHE CBOMCTBA. AMMHAK, HUTpUAbL. OKCHIBI a30Ta. A30THCTas M a30THAA
KHACJIOTBI U UX coli. OCOOCHHOCTH CBOWCTB a30THOM KUCIOTHL. [IpuMenenune azorta
U Cro COCAUHECHHUI. A30THBIC yI00pEHUS.

®octhop. Haxoxkmenue B MpupoAe, CMOcOOBI MOMyueHHUA, (PUINUECKHE H
xumuueckue cpoiictBa. ®ochunpr u docdun. Oxcuasl pocdopa, dochoprnas
kuciora u e€ coau. Ilpumenenue docdopa u ero coegunenuit. PochopHbie
yI0OpeHUs.

Yrnepoa, HaxoxkAeHHEe B OpUpoae.  AJUIOTpONHBIE  MOAM(PUKALIMH.
@usnyeckue M XUMHYECKUE CBOWMCTBA IIPOCTBIX BELIECTB, OOpPa30BaHHBIX
yriepoaoM. Oxcua yraepoaa(ll), oxkcua yraepoaa(IV), yronsHas kuciotra u eé
COJIM. AKTHBMPOBAHHBIA yroyb, ajacopOuus. dDymnepens!, rpadeH, yriepojaHble
HaHOTpYOkU. [TpuMeHeHHe MpOCTHIX BEMIECTB, 00PAa30BaHHBIX YIIIEPOJOM, U €ro
COEJIUHEHUH.

Kpemuuii. Haxoxnenue B npupojge, crnocoObl MoiiydyeHus, Qpu3ndeckue U
XuMHUeckue cBoiicTBa. Oxcup kpemuus(IV), xpeMHHeBas KHCIOTA, CHIMKATHI.
[IpumeHeHne KpeMHHs U ero coeauHeHui. CTeKI10, ero nojay4yeHue, BUIAbl CTEKIA.

[Tonoxenue meramioB B [lepuoanueckoil cucteMe XMMUYECKHX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHMS DIIEKTPOHHBIX 000JI04EK aTOMOB MeTauioB. OOmue
(¢usnyeckre cpoiicTBa merta/uioB. [IpuMeHeHue meTayioB B OBITY M TEXHUKE.
CruiaBbl METAJLIIOB.

DIIEKTPOXUMHUYECKUI P HampspkeHWM  MetauioB. OO0mue  crocoOsl
MOyUeHUSs METAJUIOB: TUAPOMETAIITYPIus, UPOMETAILTYprus,
anekTpomeTaiutyprusi. [lonsitue o koppo3um metamioB. CriocoObl 3amiUThl OT
KOPpPO3HH.

O6mas xapaktepucTuka MeTauioB [A-rpynnsl [lepuoanueckoil CHUCTEMBI
XUMUUYECKUX 7dyieMeHTOB. Harpuii u kanuid: mnonydeHue, Qu3UUECKHEe U
XUMHYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB U UX COCAUHECHUM.

OOwmas xapakrepuctuka merauioB IA-rpynnel [lepuonuueckoil cUCTEMBI
XUMHMYECKMX DJIEMEHTOB. Maruuii M KajaplUuid: mnojgyuyeHue, (Qu3MUecKue Hu
XUMUYECKHE CBOWCTBA, IPUMEHEHUE TNPOCTHIX BEHIECTB U HUX COEIMHEHHM.
JKéctkocTb BOABI U CIIOCOOBL €€ yCTpaHEeHUs.



AIOMUHH; TIONy4eHHEe, (PU3UYECKHE U XHMHYECKHE CBOMCTBA, IIPUMCHCHHE
IIPOCTOTrO BEIIECTBA M €ro COeAMHEHUH. AMQOTEpHBbIE CBOMCTBA OKCHIA H
I'UAPOKCH/IA ATFOMUHUSA, THAPOKCOKOMIUIEKCHI AJTFOMHHUS.

Obmas  xapakrepucTHka MeTa/IoB moOouHbix moarpynn  (b-rpymm)
[leproanyueckoi CHCTEMbI XHMHUYECKHX JJIEMEHTOB.

DuU3nYeCKUe U XUMHUUYECKHE CBOMCTBA XpoMa U €ro coeauHeHui. OKCUlibl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTer m auxpomatsel, HX
OKUCJIMTENIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHue Xxpoma.

@u3nyecKkne W XMMHUYECKHE CBOMCTBA MapraHia M €ro COECIMHEHHH.
Baxnenimue coeamnenus wMapranma(ll), wmapranma(IV), wmapraama(VI) wu
mapranua( VIIL). [lepmanranar kaius, ero OKUCIUTEIbHbIC CBONUCTBA.

@u3nYeCcKne U XMMHUYECKHE CBOMCTBA JKejle3a U ero coeauHeHu. OKCUIsbl,
ruapokcuabl U conu xenesa(ll) u xenesa(lll). [lonyuenue u npumeHeHue xenesa
1 €ro CIUIaBOB.

@u3nyecKue U XUMUIECKHE CBOMCTBA MeIH U €€ coenqunenui. [lonmyyenue u
MIPUMECHEHHUE MEU U €& COCIUHCHUIA.

[uuk: nonydeHue, (PU3HMYECKHE M XHMHUYECKUE CBOWCTBA. AMOOTEpHbIE
CBOMCTBA OKCHJIA U THJPOKCHIA LIMHKA, THAPOKCOKOMIUIEKCH IIMHKA. [IpuMeHenue
IIMHKA ¥ €r0 COCJIMHEHHM.

DKCHNEPUMEHTAIIbHBIE METOJbl H3YYEHMSI BEIIECTB M HUX M[pEeBpalllCHUN:
u3ydeHue oOpa3lloB HEMETAUIOB, rOpeHue cepel, Qocdopa, xkene3a, MarHus B
KHUCIIOpOJie, H3ydYeHue KoJuleKuu «MeTaibl U CIUIaBbl», B3aUMOJIEHCTBHE
HIEJTOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOAOM (BO3MOXKHO HCMOJIB30BaHHE
BUJIEOMATEpPHAJIOB), B3aMMOJCICTBHE LIMHKA W Kele3a C pacTBOPAMHM KHUCIOT U
1IeJI0ueil, KaueCTBEHHbIE PEaKIMi Ha HEOPraHUUECKUe aHUMOHbBI, KATUOH BOJAOPO/Ia
M KaTHOHBl METAJUIOB, B3aUMOJIEHCTBHE THAPOKCHIOB JIOMUHHS U LHHKA C
pacTBOpaMU KHUCIIOT U IIleJIoUel, pelieHne YKCIePUMEHTANBHBIX 3aJ1au 110 TeMaM
«lanorenb», «Cepa u eé€ coeauHeHUs», «A30T U (dochop U HX CoeTHMHEHUSY,
«MeTaIubl TIIABHBIX MOATPYNID, «MeTaibl TOOOYHBIX MOATPYIII.

XHMHSA H KU3Hb.

Pone xumum B o0ecrieueHUM YCTONYMBOIO pa3BUTHs yeioBeyecTBa. [lonstue
0 HAy4yHBIX METOJaX TO3HAHMUS ¥ METOAO0JIOTHH HAYYHOTO MCCIEJOBAHUS.
HayuHble MpUHIMIBI OpraHU3alUH XMMHUECKOTO MTPOU3BO/ICTBA. [IpoMBbIlIeHHbIE
crocoObl MOJTYYEHHUs Ba)KHEHIIUX BelIEeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CepHOM KHMCIOTHI, MeTaHoJa). [IpoMBIIIEHHBIE CITOCOOBI MOMYYSHHUSI METAJIOB H
cru1aBoB. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIIIEH Cpelbl U ero IOCIeICTBHS.
Ponb xuMuu B 00ecnieueHnH YHEPreTHYECKOi 0€30MacHOCTH.

XuMHusi U 310poBbe uenoBeka. JlekapctBenuble cpenctBa. [IpaBuiia
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMHUM B pa3BUTUU MEIULIUHBI.



XUMHsl TTUIIA: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIE A00aBkH. Ponb XumMuu B
o0ecreueHNH MUILEBOI 0€30MaCHOCTH.

Kocmernueckue u mnapdromepueie cpenacrBa. boitoBas xumusa. [IpaBuna
0€30MacHOr0 MCIOJIb30BaHUS TpenaparoB OBITOBOM XUMHHM B TOBCEIHEBHOMU
KHU3HH.

XuUMHSI B CTPOUTENBCTBE: BAKHEHUIIUE CTPOUTEIIBHbIE MaTepuasbl (I[EMEHT,
oeTon).

XuMusi B CeJIbCKOM X03siicTBe. OpraHn4ecKue U MUHEPAJIbHbIE YI0OPEHHUS.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MAaTe€puaibl, KPaCKH, CTEKIO, KepaMHKa.
Martepuansl a1 21eKTpoHuKH. HanoTexHomnoruu.

Pacuérnele 3a1auu.

PacuéTel: Macchl BeliecTBa MM 00BbEMA ra3oB MO M3BECTHOMY KOTHYECTBY
BCIICCTBA, Macce MM O00bEMY OJHOrO M3 YYacTBYKOIIMX B PCAKLMM BEILECTB,
mMaccel (00BéMa, KOJMYECTBA BEUIECTBA) NPOAYKTOB PEAKLHM, €CIHM OAHO U3
BEIICCTB HMMEET IpHUMecH, Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTa
peaxKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHAE pacTBOpa ¢ ONPeACTIEHHOH
MacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA, MAaCcCOBOM JOAM M MOJSAPHOU
KOHLICHTPALMM BEILICCTBA B PACcTBOPE, AOJHM BBIXOAA MPOAYKTA PEAKLUHUH OT
TEOPETHYECKH BO3MOIKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzauuga  MEXNpeAMETHBIX  CBA3€ NOpU  H3ydeHUH oOmieil
HeopraHudeckoi xumuu B 11 Ki1acce OCyIIECTBISIETCS Yepe3 UCIOJIb30BaAHUE KAK
O0ILIMX €CTeCTBEHHO-HAYYHBIX MOHSATHI, TaK U MOHATHH, MPUHATHIX B OTIAEIBHBIX
npeMeTax eCTeCTBEHHO-HAYYHOTO IIMKIIA.

OO01uKe ecTecTBEHHO-HAYUHbIEe ITOHSTHUS: SIBJIEHUE, HAYYHBIH (paxT, runoresa,
TeOpHUs, 3aKOH, aHAJIM3, CHHTE3, KiIacCu(pUKalusi, MepHoJIUYHOCTh, HAOII0IEeHUE,
U3MEpEeHUe, SKCIIEPUMEHT, MO/IeJTb, MOJICJIUPOBAHUE.

dusuka: Marepus, MHUKPOMHDP, MaKpPOMHp, aToM, 3JEKTPOH, IPOTOH,
HEHTPOH, MOH, U30TOMbI, PAIMOAKTHBHOCTb, MOJIEKYJIa, SHEPIeTUUECKHUI YPOBEHD,
BEILIECTBO, Telo, 00BEM, arperaTHoe COCTOSIHME BeIeCTBA, HJCAJbHBIA ras,
(dbu3MYecKre BENMYUHbI, €IMHUIIBI U3MEPEHMSI, CKOPOCTh, JHEPIHs, Macca.

buonorus: kieTka, opraHusM, 3Kocuctema, ouocdepa, MeTaboIM3M, MaKpo-
¥ MUKPO3JIEMEHTBI, OCJIKH, JKUPBI, YIIEBO/bl, HYKJIIEMHOBBIE KUCIOTHI, (EpPMEHTHI,
rOPMOHBI, KPYrOBOPOT BEIIECTB U MOTOK SHEPIUH B IKOCHCTEMAX.

['eorpadmus: MuHepanbl, TOpHbIE TMOPO/IbI, TOJE3HbIE UCKOTAaeMble, TOMIUBO,
PECYPCBL.

TexHonorusi: XuMU4ecKass NPOMBIILIEHHOCTb, METAJLTypIrHsi, CTPOUTEIbHBIE
MaTepUaJIbl, CEITbCKOXO035HCTBEHHOE MPOU3BOJACTBO, MUIIEBAs MPOMBIILIEHHOCTD,
(hapmaiieBTUYECKAS IIPOMBIIUIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKUX



Inmperapartos, IPOU3IBOACTBO KOHCTPYKIHHOHHBIX MATCpPHAJIOB, JJIICKTPOHHAA
MPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTHH,



ITJNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 XUMKWHU
HA YT'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OGPA3OBAHUSI

JJUYHOCTHBIE PE3YJIbTATbBI

B cooTBeTCTBMM € CHCTEMHO-ACATEIBHOCTHBIM TMOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJBTATOB OCBOCHHA NpEeaAMETa «XHMHUA» HAa YPOBHE CPEIHErO
o0mero 00pa3oBaHMUS BBIJACICHBl CJICAYIOIIME COCTABJISIONIME: OCO3HAHHUE
O0yJarOmMMHUCA POCCHHCKON TPaKIAHCKOH HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHI), CAMOCTOSITEJIbHOCTH U CaMOONPE/ICICHUI0; HAIMYME MOTHBAIUH K
00y4eHHMIO; TOTOBHOCTH H CIOCOOHOCTH OOYYaIOMIMXCA PYKOBOJACTBOBATHCS
OPUHATEIMA B OOIIECTBE MpaBHWJIAMM W HOPMaMH TIOBEACHMSA, HaIU4HEC
IIPABOCO3HAHMS, YKOJIOTUUECKOH KYJIbTYPbl; CLIOCOOHOCTH CTABUTb LEJIU U CTPOUTH
JKU3HEHHBIE TJIAHBL.

JIMYHOCTHBIE pe3yAbTaTbl OCBOCHHS MHpeaMeTa «XHMHA» OTPaKaroT
C(hOpMHUPOBAHHOCTL OIBITA IO3HABATEIBHOH M TNPAKTHYECKOW AEATEIIBHOCTU
00yUaroUIUXCs B IPOLECCE peain3alii 00pa30BaTeIbHON AEATEIIbLHOCTH.

JIMYHOCTHBIE  Ppe3yJAbTATBI OCBOCHHS MNpeaMeTa «XHMHS» OTPaKaroT
C(hOpMUPOBAHHOCTH OINbITA IO3HABATEIILHOM M MPAKTHYECKOH HEATEIIbHOCTU
o0y4Jarommxcs B TMPOLIECCE peaTn3alui 00pa30BaTEIbHOW JCATCIBHOCTH, B TOM
YUCJIC B YaCTH:

1) rpa:k1aHCKOr0 BOCIIHTAHHS

OCO3HAHMS 00YYAIOUIUMUCSH CBOMX KOHCTUTYLIHOHHBIX MPaB M 00513aHHOCTENH,
YBOKEHUS K 3aKOHY U MPABOIOPS/IKY;

IIPEJCTABIEHNAS O COLMAJIBHBIX HOPMAax M MpaBHJIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIGKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKOW JESITEJILHOCTH IIPU CO3MAHUH
yueOHBIX MPOEKTOB, PEIIEHUU y4eOHBIX M IO3HABATEJbHBIX 3aj/1a4, BBITIOJHEHUH
XUMHUUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHHMATh MOTHUBBI, HAMEpPEHMSI, JIOTUKY H
apryMeHTbl APYTHX [IPU aHAJIM3€E Pa3/IMuHbIX BUAOB YUYEOHOH eI TEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIHTAHUA:

LIEHHOCTHOI'O OTHOIIEHHUS] K MWCTOPUYECKOMY M HAYYHOMY HaCIeIHI0
OTCUYECTBEHHON XUMMU;

YBaXKEHUS K TMPOLECCy TBOpPYECTBa B 0O0OJACTH TEOPUM M TPAKTHYECKOTO
[PUIOKEHUS. XUMHUU, OCO3HAHUS TOrO, 4YTO J[JAHHbIE HAYKU €CThb pe3yibTar
JIUIATENIbHBIX ~ HAOMIOJEHUH, KPOIOTIUBBIX JKCIEPHUMEHTAIbHBIX  TOHMCKOB,
IIOCTOSIHHOI'O TPyAa YUYEHBIX U IPAKTUKOB;



WHTEpPECA M I[I03HABATEIIbHBIX MOTHBOB B TIIOJYYEHHUU W MOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMHHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIMTAHHUSA:

HPABCTBECHHOTO CO3HAHMSA, ITHYCCKOTO MOBEACHNA;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHbBIE C XUMHYECKUMHU SBICHUSAMH,
¥ MPUHUMATh OCO3HAHHBIC PELICHHs, OPHEHTHPYACh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMbI U [IECHHOCTH;

TOTOBHOCTH OLICHHUBATE CBOE IOBENECHUE M TMOCTYNKH CBOMX TOBApPHUIEH C
MO3WALIMA HPAaBCTBEHHBIX M NPABOBBIX HOPM M C YYETOM OCO3HAHMSA MOCIEACTBHH
IIOCTYIIKOB;

4) dopMUpOBAHMS KYJIbTYPbI 310POBbA:

IOHMMAHHUA LCHHOCTCH 310poBOro u 0Oe3zomacHOro oOpa3a KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (DH3HYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

cobmoieHns mpaBuil 0€30MacHOro oOpalleHusl ¢ BEIISCTBAMH B OBITY,
IIOBCEIHEBHOM JKU3HH, B TPYAOBOM AEATEILHOCTH;

MOHUMAHMS LEHHOCTH TPaBUJ HHAMBHUAYAJTBHOIO MW  KOJUIEKTHBHOIO
0€30macHOro MOBEICHUS B CUTYalUsIX, YIPOKAIOIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS MOCJIEJICTBUI W HENPUATHS BPEJHBbIX MPUBBIUEK (yrnoTpebiaeHus
AJKOroJIs, HAPKOTUKOB, KYPEHHH );

5) TPyA0BOI0o BOCIIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIEJ0BATENIbCKOH
NeATeNbHOCTH, OOIINECTBEHHO TMOJIE3HOH, TBOPYECKOM W JApPYrux BHAAX
JeSTelIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTH€ B pEIICHHHM [PAKTHYECKHUX 3a]a4
COLMAJIbHOM HAIPABJIEHHOCTH (B paMKaxX CBOEro Kjiacca, IIKOJIbl);

MHTEepeca K MPaKTUUECKOMY M3YUYEHHIO NpOoQeccuil pasituHoro poja, B ToM
4HClie HA OCHOBE MPUMEHEHHUSI NIPEAMETHBIX 3HAHUMU 110 XUMUH;

YBOKEHUS K TPYAY, JIOASM TPyJa U pe3ysibTaTaM TPYI0BOM JesATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY HMHAMBUIYAJIbHOM TpPaeKTOPUH
oOpa3zoBanus, Oymymied npodeccur M peaau3alid COOCTBEHHBIX JKM3HEHHBIX
IUTAHOB € YYE€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUM, HHTEPECOB U
noTpedHocTel 001IecTBa;

6) DKOJIOrHYeCKOT0 BOCIIMTAHUS

JKOJIOTUYECKHU 1IeJIeCOO0PA3HOr0 OTHOIIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMS KM3HU HA 3eMJIE;

NOHUMAHMS TJ00ANBbHOTO XapakTepa HKOJOTUYECKUX NpoOIeM, BIHUSHMS
IKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE NIPUPOIHON U COIUATILHOMN CPebl;



OCO3HAHHA HEOOXOAMMOCTH HCIIONL30BAHUS JOCTHIKCHHH XHUMHH  JUIS
peLICHHS BOITPOCOB PALIMOHAIBHOTO MPUPOAOTIOIB30BAHNS;

AKTHBHOTO HETPUATHA JEHCTBHH, NPUHOCALIMX BpEd OKpYKaroleH
IPUPOJHOH Ccpefie, YMEHHsS MPOTHO3UPOBATH HEOJIArONPHITHBIC IKOJOTUYCCKHE
MOCJICICTBUA NMPEANPHHUMACMBIX ICHCTBUI U MPEAOTBPAILATH HX;

HAJIUYUsl PA3BUTOTO IKOJOIHUECKOTO MbIILICHHS, IKOIOIHYECKOH KYJIbTYPBI,
OTBITA NEATEIbHOCTH IKOJOTHUECKOH HanpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBCS MMHU B T03HABATENIbHOW, KOMMYHHKATUBHOW M COLMAJIBHOM
MpPaKkTHKe, CHOCOOHOCTH W YMEHHSA AaKTHBHO TPOTHBOCTOATH HACOJNOTUH
xemohooum;

7) HeHHOCTH HAYYHOIO MO3HAHHA:

MHPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHA
HAYKH U OOLIECTBEHHOH NPAKTUKHY,

MOHUMAHUS CHeUU(PUKM XUMHMM KaK HayKH, OCO3HaHuA ¢€¢ poiau B
(GOpMHPOBAHHUU DPALMOHATBHOTO HAYYHOTO MBINUIEHHUSA, CO3JaHHH LEJIOCTHOTO
IPEICTABICHUST 00 OKPYKAIOIIEM MHpE KaK O €MHCTBE NMPUPOABI U YEIOBEKa, B
IIO3HAHUH TPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHUH IPOoOIeM COXpaHCHHUS
IPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO00H  3HAYMMOCTH XUMHH JUII  COBPEMEHHOM
HUBWIM3AUK: B €€ T'YMAHHCTUYECKOH HANpaBIEHHOCTH M BaXKHOHW pOJIM B
CO3JlaHMM HOBOM 0a3pl MaTepHanbHON KyJIbTYPhl, B PpEHICHHU TJI00aIbHBIX
npobiieM YCTONYMBOTO PAa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM, SHEPreTHUYECKON,
MUIIEBON U DKOJOTMYECKO 0e30MacHOCTH, B PA3BUTHH MEIHMIMHBI, 00ecreueHnn
YCIOBH YCHEIIHOTO TPYZAA M SKOJIOTMYECKH KOM(pOPTHOHN KM3HU KaKIOTO dIeHa
o0111ecTBa;

€CTeCTBEHHO-HAy4YHOH TPaMOTHOCTH: TIOHMMAaHHUSl CYI[HOCTH MeETO/OB
IIO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
10JIydaeMble 3HAHUS I aHaJiu3a U OOBSACHEHMS SBJICHHI OKPYKaIOLIEro Mupa u
MPOUCXOAIINX B HEM U3MEHEHHI, YMEHUS JieslaTh 000CHOBAaHHBIE 3aKIFOYECHHUS Ha
OCHOBE HayudHbBIX (DAKTOB M MMEIOIMXCA [JaHHBIX C LENbI0 IOIXYy4YeHHSs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIMOJIb30BaTh XUMHYECKHE 3HAHUS JUIs
peleHust MpoodJeM B pealibHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUI0, UCCIIeI0BATEIbCKOU eI TeIbHOCTH;

TOTOBHOCTH ¥  CIMOCOOHOCTH K  HENpephiBHOMY  00pa3oBaHHI0 U
caM0o00OPa30BaHUI0, K AKTHBHOMY I[IOJIYYEHUIO HOBBIX 3HaHUIl 1O XUMUU B
COOTBETCTBHUH C ’KM3HEHHBIMU TIOTPEOHOCTSIMHU;

MHTEpeca K 0COOEHHOCTSM TpyAa B Pa3IHuHBIX cdepax mpodeccruoHanbHOM!
JIESITEIIbHOCTH.



METAIIPEJIMETHBIE PE3YJIbTATDI

MeranpeMeTHbIE pe3y/bTaThl OCBOEHUS NMPOrpaMMbl MO XUMHH Ha YPOBHE
cpeaHero o01ero 0Opa3oBaHus BKIIOYAIOT:

3HAYUMble I8 (POPMHUPOBAHUSA MHUPOBO33PEHUS oOyuaronxcs
MEXIUCLUUILUIMHAPHBIE (MEXKIpeAMEeTHbIe) OOlleHayuYHbIE MOHATHUS, OTPaXKaKOIIUe
IIEJIOCTHOCTh HAay4YHOH KapTHHBI MHpa M cHenupuKky MeTOJ0B TO3HAHMA,
HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIleCTBO, SHEPIUs, sIBJIEHUE,
npouecc, cucTeMa, Hay4HbIi (pakT, NpUHIMN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HccleJOBaHHe, HAOII0IeHHE, U3MEPEHHUE, IKCIIEPUMEHT H JIPYTHE);

yYHUBEpCaJbHble yueOHble JeHCTBUS (I103HABaTelIbHble, KOMMYHUKAaTUBHbIE,

PETYISATUBHBIC), obecrieunBaroIme GopmupoBanue ¢ YHKITHOHATHLHOM
I'PaMOTHOCTH U COLMAJIBHOM KOMIETEHLIMN 00y4aloIuXCs;
CIIOCOOHOCTD oOyyJaronuxcs UCIIOJIB30BATh OCBOEHHBIE

MEXIUCIHUIUIMHAPHBIE, MUPOBO33pPEHUECKHE 3HAHUSI U YHUBEpPCAJIbHBIE y4eOHbIE
JICMCTBHUS B MO3HABATEILHOM U COLMAIIbHON MPaKTHKE.

MeranpenMeTHble pe3yibTaThl OTPAXKAKOT OBJAJEHUE YHHUBEpPCAbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W PEryIATHBHBIMH
NEeNCTBUSAMH.

[To3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE IeiCTBHSA

1) 0a3oBble JJOrHYeCKHe eHCTBHS

CaMOCTOATEALHO  GopMyJHpOBaTH W aKTyaJIM3UpOBaTh  Mpodiaemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

OTpEeNeNiATh UETH ICATECIbHOCTH, 3a]aBas MapaMeTpbl W KPHUTCPHH WX
JIOCTHIKEHHSI, COOTHOCHTB PE3YJIBTATHI JACATCIBHOCTHU C ITOCTABJIICHHBIMHU LEJISAMU;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHUH MPHEMBI JIOTHYECKOTO MBIILICHHS
BBIICTIATE XapaKTCPHBIC NMPU3HAKKA TMOHATHH W YCTAaHABIHMBATH WX B3aWMOCBSA3B,
UCIIOJIb30BAaTh COOTBETCTBYIOILIUE MOHATHS JUUISl OOBSICHEHUSA OTJC/IbHBIX (haKTOB U
SIBJICHHH,

BBIOMpATh OCHOBAaHUS M KPUTEPUH IS KiIacCHPHUKALHUKM BEIIECTB H
XUMHUUYECKHUX peaKL Ui,

YCTaHABIMBATh IIPUYUHHO-CIICICTBEHHBIC CBSA3M MEKAY M3y4aeMbBIMHU
SIBICHHSIMU;

CTPOUTH JIOTMYECKHE pPACCYXKACHUSA (MHIYKTHBHBIC, IEAYKTHBHBIC, IIO
aHAJIOTHUH), BBIABIATHL 3aKOHOMEPHOCTH M TIPOTHBOPEUHs B PacCMaTpPUBACMBIX
SBJICHUAX, GOPMYIMPOBATH BHIBOABI U 3aKITIOUCHUS;

IIPUMEHSATH B TPOIECCE MO3HAHUS UCIOJIb3YEMble B XUMHH CHMBOJIUYESCKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUSA — XUMHYECKUIH
3HAaK (CHUMBOJI) »JJIeMeHTa, XuUMHUYecKkass (opMylia, YpaBHEHHE XHMHUYECKOM



peakuu — TMpPH PEIICHHUM YYEOHBIX IMO3HABATEIbHBIX M NPAKTHYECKUX 3a7ad,
IIPUMEHATh HA3BAHHBIE MOJEIIbHBIC MPEACTABICHUSA JUIS BbIABICHHUA XapaKTEPHbIX
IIPU3HAKOB M3yYaeMbIX BELIECTB U XUMUYECKHUX PEAKIHUH.

2) 0a30BbIC HCCECI0BATEIbCKHE 1CHCTBHA:

BJIAZIETh OCHOBAMM METOJAOB HAYy4YHOTO MO3HAHHUA BEIIECTB M XMMHYECKHX
peakiuim;

(hopMyIHpOBaThH LIEIH M 33/1a491 UCCICAOBAHUA, HCTIOIB30BATh MTOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYJIHPOBAHHBIE BOMPOCHI B KAauyecTBE HMHCTPYMEHTA
MO3HAHHUA W OCHOBBI IIA (POPMHPOBAHHSA THUMOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKIACHUH;

BJIAZCTh HABBIKAMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHUSA U IPOBEJCHHUS
YUEHHYECKHX DKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAaOMIOAATh 32 XOAOM
IIPOLIECCa, CaMOCTOATCIIBHO IPOTHO3UPOBATHL €ro Pe3yabTar, (HOPMyIHpPOBaTh
0000111eHHS ¥ BBIBO/IbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIICI0BAHUS,
COCTAaBIISITh 0OOCHOBAHHBIN OTYET O MPOAESTaHHON pabdoTe;

NpHOOpEeTaTh OMBIT YYEHUYECKOM HCCIICAOBATEILCKOW M MPOCKTHOM
NeATelIbHOCTH, MPOSABIIATE CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
IIOMCKY METOJ0B pELICHUs IMPAaKTUYECKUX 3a4a4, NPUMEHEHHUIO pPa3JIMYHBIX
METOA0B MO3HAHMUS.

3) padora ¢ undopmanmeii:

OPHUEHTUPOBATHCA B Pa3jIMYHBIX HCTOYHHMKAX HMHPOpPMALMH (HAY4YHO-
MONYJIpHAsl JIUTEpaTypa XUMUYECKOrO COJIepKAHUS, CIPaBOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(OPMALUIO PA3IUYHBIX BUJIOB U (HOpM
IpeACTaBICHUS, KPUTHYECKHU OLICHUBATH ee JOCTOBEPHOCTH 1%}
HEIIPOTHBOPEUYHBOCTB;

(hopMynupoBaTh 3aMpoChl U MPUMEHSTH PA3JIMYHbIE METOJbI MPU TMOUCKE U
orbope wuHpOpMAlMKM, HEOOXOJAUMON /Ul  BBIMOJAHEHUS Y4eOHBIX 3ajJady
OIIPEACIIEHHOIO THIIA;

npuoOpeTaTh ONBIT MCMOJIb30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMUHBIX TOUCKOBBIX CUCTEM;

CAMOCTOSITEJILHO  BBIOMpPATh  ONTHUMalbHYI  (OpMYy  TIpeACTaBICHUS
nHbOpMaIK (CXeMBbl, rpauKH, THarpaMMbl, TaOJIUIBI, PHCYHKH U JIPYTHE);

UCIIOJIb30BATh HAyYHBIM $3bIK B KadecTBE CpejacTBa npu pabore cC
XUMUYECKONH uH@OpMaUMeil: MPUMEHSITh MexIpeamMerHble ((pu3uueckue W
MaTeMaTUYEeCKHE) 3HAKK U CUMBOJIBI, OPMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CHMBOJ/IMYCCKHEC CPCACTBA HATJIAIHOCTH.

KoMMyHHKATHBHBIC YHHBepCcaIbHbIe yUeOHbIe 1eilicTBUS:



3a1aBaThb BOIIPOCEHI 11O CYHIECTBY oﬁcyﬂcﬂaeMoﬁ TEMBI B X0JIe Juajiora u/uiu
JAUCKYCCHHU, BBICKA3bIBATE UACH, EbOpM}UIHpOBaTB CBOH NPCAIOKCHUA
OTHOCHTCIBHO BBITTOJIHCHHA HpeﬂHO}KBHHOﬁ 3a1a4U,

BBICTYIIATh C NPEe3eHTAalUed pe3yJbTaTOB I103HABATENBHOW JEATEIbHOCTH,
IIOIY4YE€HHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBINOJHEHUN
XUMHMYECKOr0 AKCIIEPUMEHTa, MPAKTUYECKON pabOoThl MO HCCIEI0BAaHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaau3aluu yuyeOHOro MmpoekTa, U (popMyJIupoBaTh BbIBOIbI
[0 pe3yJibTaTaM IPOBEAECHHBIX HWCCICAOBAHUN ITYTEM COIVIACOBAHMSA ITO3ULUN B
X0/J1e 00CYIK/IeHUsI U OOMEHA MHEHHSIMHU.

PeryasiTuBHBIe yHUBepcalbHbIE yYeOHbIE 1eiCTBHA:

CaMOCTOSITEJIbHO IIJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEATENIbHOCTb, Ompelensas €€ Uenu W 3aJadd, KOHTPOIUpOBaTh MU IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh IpeJjiaracMbld ajirOPUTM  JICHCTBUM TIpH
BBITIOJIHEHUM Y4YEOHBbIX M HCCJIEIOBATENIbCKUX 3ajiad, BbIOMpaTh HaumOoJiee
YQPEKTUBHBIH CcHOCO0 HMX pEmIEHUS ¢ Y4ETOM TIOTYYEHHUS HOBBIX 3HAHHUH O
BCHICCTBAX H XUMHYCCKHX PCaKIIUAX;

OCYIIECTBISTH CAMOKOHTPOJIb JeSTEIbHOCTH HAa OCHOBE CaMOaHalIM3a |
CaMOOLICHKH.

MNPEJMETHBIE PE3YJIbTATbI

[IpeameTHbIE pe3yabTaThl OCBOSHHS MPOTPaMMBbI 110 XUMHH Ha YIIIyOIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOmero o0pa3oBaHUsl BKJIHOYAKOT CHEUU(PUYCCKHUE
Ui yuebHoro npeamMeTa « XMMHUsI» HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBHMA
10 OCBOCHMIO, MHTEPIpETAlMd U IpeoOpa30BaHUIO 3HAHUN, BUJIbI JICSITEIILHOCTH
[0 TOJMYYEHHUIO HOBOT'O 3HAHUS U MPUMEHEHHIO 3HAHUN B PA3NIMYHBIX Y4eOHBIX
CHTYALIUSX, 2 TAK)KE B PEalIbHbIX JKU3HEHHBIX CUTYALUSIX, CBS3aHHBIX C XUMUeH. B
nporpaMme MO0 XHMHHM TpeJMETHbIE pe3ynbTaThl MPEJCTABICHbI IO Tojam
U3YUYCHHS.

10 KJIACC

[IpeameTHbie pe3ynbTarbl OCBOGHMsI Kypca «OpraHudeckass XuUMHsI»
OTpakaloT:

¢(hopMHPOBAHHOCTL TMPEJACTABICHUH: O MECTE€ M 3HAYEHUH OpPraHHYeCKOu
XUMHH B CHUCTEME €CTECTBEHHBIX HAyK W €€ pOJii B 00CCIEUEHHUH YCTOHYHBOTO
Pa3BUTHs YEJIOBEYECTBA B PEIICHUU MPOOJIEM HKOJOIHYECKOM, SHEPreTHYECKON H



MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIWIHHBI, CO3JaHHH HOBBIX MaTEepHaloOB,
HOBBIX HCTOYHHKOB JHCPIruM, B OﬁeCﬂequHH pPalluOHAIBHOTI'O
IIPUPOJIONOJIb30BaHHUA, B (POPMHPOBAHMM MHPOBO33PEHUA M OOILIEH KYJIbTYpPhI
YeJOBEKa, a TAaKKE OJKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10POBBIO U MIPUPOJHOU CPEAE;

BJIAJICHUE  CHCTEMOM  XUMMHUYECKUX  3HAHUU, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIOIIHNE MOHATHA — XUMHUYECKHH DJIEMEHT, aTOM, AP0 U DJIEKTPOHHAA
o0oJsiouka aroma, S-, p-, d-aTOMHbBIE OpOWTAIHU, OCHOBHOE U BO30YKIEHHOE
COCTOSHHMS aToMa, THOpuAM3aMsA aTOMHBIX OpOWTanel, WOH, MOJCKya,
BAJICHTHOCTb, DJIEKTPOOTPHIATEIBHOCTD, CTENEHb OKHCIECHHS, XUMUYECKas CBA3b,
MOJ1b, MOJISIPHAsI Macca, MOJISIPHBII 00bEM, YIIIepoAHbIH cKelleT, PYyHKIUOHAIbHAS
Tpymnmna, pagukan, CTPYKTypHbIe (opMynbl (pa3BEPHYTBHIC, COKpalIE¢HHBIC,
CKEJICTHBIC), H30MEpPHUsl CTPYKTYpHasi W IPOCTPAHCTBEHHAs (reoMeTpuuecKas,
ONTHUYECKAs]), M30MEpbl, TOMOJOTHYECKUH pAJl, TOMOJOTH, YIJIEBOAOPO/IbI,
KHUCIIOPOJ- U a30TCOJAEPIKAIMEe OPraHUYECKUE COEJAUHEHUsA, MOHOMEp, IOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC COCIAMHEHHS; TEOPUH, 3aKOHBI
(nepuomuueckuii 3akoH Jl. WM. MeHnneneeBa, Teopuss CTPOCHUA OPraHUYECKUX
BeurecTB A. M. bytnepoBa, 3aKOH COXpaHCHUS MACChI BELLICCTB, 3aKOH COXPAHCHUA
¥ TIPEBpAIICHUS DHEPrMH TIPH XUMHYCCKHX PpEaKLHAX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN $I3bIK XMUMUH, MUPOBO33PECHUECKUE 3HAHUS, JIEXKAIIME B OCHOBE
NOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XHMHYECKHUX SBICHUI; MPEACTABICHUS
0 MeXaHM3MaX XHUMHUYECKHX pPeakluil, TepMOJUHAMHUYECKUX W KUHHETHYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUsA, O B3aUMHOM BIIMSIHUH aTOMOB U TPYNI aTOMOB
B MOJIEKYyJaX (MHIYKTUBHBIA U Me3oMepHbIi 3 dekTrr, opueHTanTs! 1 u Il pona);
(haKTOJIOrMYECKHE CBEJIEHHS O CBOMCTBAxX, cOCTaBe, MOJYYeHUU U 0e30IacHoM
MCIIOJIb30BAaHUHM BAXHEWIIUX OPraHMYECKHUX BEHIECTB B OBITY M MPAKTHYECKOH
NesTelIbHOCTH yeJioBeKa, OOIIMX  HAy4YHBIX  IPUHIHUIIAX  XUMHUYECKOIO
IIPOM3BO/ICTBA (HA IPUMeEpE NIPOU3BOICTBA METAHOJIA, NIepepaboTKH HePTH);

c(hOpMHUPOBAHHOCTh YMEHHWH: BBISBISITh XapaKTEpHbIE NMPHU3HAKU TOHSATHIA,
YCTAaHAB/IMBATh UX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHSATHUS TIPU
ONMUCAHUU COCTABA, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COEAUHEHUI;

c(hOpMHPOBAHHOCTH YMEHHIA:

UCIIONB30BATh XUMHUUYECKYIO CHMBOJIUKY JIJI COCTABJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMYecKuX
BEIECTB;

COCTABJISITh YPABHEHMSI XUMHYECKUX PEAKIMIl U PACKpPbIBaTh MX CYIIHOCTH:
OKUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMi  IOCPEJACTBOM  COCTABJIEHHUSA
JJIEKTPOHHOTO ©OanaHca JTUX peaklMid, peakuuii HMOHHOrO oOOMeHa MyTEM
COCTABJICHUS UX IOJHBIX U COKPALIIEHHBIX HOHHBIX YPaBHEHU,



U3rOTaBIMBAThL MOJEIIH MOJIEKYJI OPraHUYECKHUX BEILECTB I WILTKOCTpalUU
MX XMMHUYECKOI0 U IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c()OPMHUPOBAHHOCTh YMEHHUI: YCTaHABIMBATh NPHUHAJICKHOCTh HM3YyYEHHBIX
OPraHMYeCKUX BEIIECTB IO HMX COCTaBy M CTPOCHHUID K ONPEACICHHOMY
KJacCy/Tpynmne COCIMHCHHWH, JaBaTh MM Ha3BaHUA 10 CHCTEMATHYCCKOM
HomeHknarype (IUPAC) u npuBoauTh TpuBHAIbHBIE Ha3BaHUA U1 OTIACIBHBIX
IpeACTaBUTENEH OPraHUYeCKHX BEHIECTB (ITHIICH, AlleTHIICH, TOIYOJ, TIMIEPHH,
ITHJICHIJIUKOIIb, (eHOoJ, (opMmaibaernuy, aueranbleruj, aueToH, MypaBbHHas
KHMCJIOTa, YKCYCHas KMCJI0Ta, CTEApHHOBAsdA, OJICMHOBAA, MaJbMUTHHOBAsA KHCIOTHI,
TJIUIMH, aJaHuH, MalbTo3a, PPYKTO3a, aHWIWH, AMBHHWI, W30TPEH, XJIOPOMpPEH,
CTUPOJI U Apyrue);

c(OPMHPOBAHHOCThL YMEHHUS OMNPEAENATh BHA XUMHUECKOH CBA3H B
OpPraHMYeCKUX COCAMHCHUAX (KOBAJCHTHAs W HOHHAas CBs3b, O- U T-CBSA3b,
BOJOPOJHAS CBSA3b);

C(OOPMHUPOBAHHOCTh YMEHHUSA IIPUMEHATH IIOJIOKEHHs TEOPUH CTPOCHHUSA
opranvueckux peuiecTs A. M. bytneposa s 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(OpPMHUPOBAHHOCTL ~ YMCGHHMH  XapakTepH30BaTh  COCTaB,  CTPOCHHE,
(Gu3MyeCKne M XMMHMYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH PA3IUUHBIX
KJIACCOB OPraHUMYECKUX BELECTB: AJIKAHOB, I{UKJIOAJIKAHOB, aJIKEHOB, aJIKa/JIUEHOB,
AJKAHOB, apOMAaTHYECKHUX YIJIeBOJOPOJOB, CIUPTOB, AajlbJETHJI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, IIPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOECJUHEHUI U
aMUHOB, AMHHOKMCIOT, O€IKOB, YIJEBOJAOB (MOHO-, AM- W TIOJMCAXapUJOB),
WUTIOCTPUPOBAThE  TEHETHYECKYIO  CBSA3b  MEKIAY  HUMU  YPaBHEHUSMH
COOTBETCTBYIOIIMX XHUMHUECKHUX peaklMil C UCIONb30BAHUEM CTPYKTYPHBIX
hopmy;

Cc()OPMHUPOBAHHOCTh YMEHHMS MOATBEPXKIATh HA KOHKPETHBIX IpHUMepax
XapakTep 3aBUCUMOCTH PEAKLMOHHON CIIOCOOHOCTH OPraHNYEeCKUX COCIHHEHUN OT
KPaTHOCTH U THIIAa KOBAJIEHTHOM CBS3H (G- U M-CBSI3H ), B3AMMHOT'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

Cc(hOpMUPOBAHHOCTHL YMEHMS XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOIOPOHOIO
ceipbsi  (HedTh, NPUPOAHLIM Ta3, yrojb), CHOCOOBI ero nepepabOTKH U
IIPaKTHYECKOE MPUMEHEHHE MPOTYKTOB TepepadoTKH;

Cc(hOpMUPOBAHHOCTL BJIAJIEHUSI CUCTEMOM 3HAHUM O E€CTECTBEHHO-HAYUYHbIX
METO/IaX MO3HaHUS — HAOJIOEHUH, U3MEPEHUHU, MOJCIUPOBAHUU, IKCIIEPUMEHTE
(peaJIbHOM M MBICIIEHHOM ) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS,

c(OpMHUPOBAHHOCTh YMEHHS IPUMEHATH OCHOBHbBIE onepanuu
MBICIUTEIBHOW JEATENbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHE, 0000uIeHME,



CHUCTEMATHU3ALINIO, BBISIBICHHUE NMPUYUHHO-CIEICTBEHHBIX CBA3EH — U1l U3YYCHUS
CBOMCTB BEILICCTB U XUMHUYCCKUX PCAKLINH;

c(hOpMHUPOBAHHOCTh YMEHHM: BBISBJIATH B3aUMOCBSA3b XUMHYECKHX 3HAHUH C
MOHATHSAMH M TIPEACTABICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
0oJiee OCO3HAHHOTO TIOHMMaHWSA CYIIHOCTH MAaTEepHAJIbHOIO €AMHCTBA MHpa,
UCIIOJIb30BATh CUCTEMHBIE 3HAHMSA [0 OPraHUYECKON XUMHHU IsI OOBACHEHUS U
IIPOTHO3UPOBAHUSA ABJCHHH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(hOpMHUPOBAHHOCTL YMEHHH: [POBOJUTHL PaCU€Thl [0 XUMHUYECKUM
dbopMynam M ypaBHCHHAM XMMHYCCKHX PEAKIHH C HCMOJb30BaHUEM (DU3UICCKUX
BEIMYMH (Macca, OO0BEM Ta30B, KOJMWYECTBO BEIICCTBA), XapaKTEPHU3YIOLINX
BCIICCTBA C KOJIMYECTBEHHON CTOPOHBI: PacyEThl MO HAXOXKIACHUIO XUMHYECKOU
(GhopMynBI BEIIECTBA MO M3BECTHBIM MAcCOBBIM JIONAM XHMHYECKHUX 3JIEMEHTOB,
IPOAYKTaM CropaHus, INIOTHOCTH ra3000pa3HbIX BCIICCTB;

¢(hOpMHUPOBAHHOCTL YMEHMIL: MPOrHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3HULIMHA  DKOJOTHYCCKOH  O€30MacHOCTH  IOCHAEACTBHS  OBITOBOM M
IPOU3BOJACTBEHHON ACATEILHOCTH HYEJIOBEKa, CBSA3aHHOM ¢ mepepaboTkoit
BEILIECTB, UCIIOJIB30BATh MOJYUYECHHBIC 3HAHUSA IJIS IPUHATUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYAIMAX, CBA3AHHBIX C XUMHUCIH;

C¢()OPMHUPOBAHHOCTh YMEHHI: CaMOCTOATEJbHO IUIAHUPOBATH U TMPOBOAUTH
XUMUYECKHI SKCHEPUMEHT (MOJyYeHHE M H3YyYEHHE CBOWCTB OPraHUYECKHX
BEIIECTB, KAayeCTBEHHbIC pEaKUHUM YIJIEBOJOPOJOB pPa3IMYHBIX KJIACCOB H
KHUCIIOPOJICOJEPKAIIUX OPraHMYECKUX BEIIEeCTB, PELICHHE SKCHEPUMEHTAIIbHBIX
3a7a4 MO PpACMO3HABAHUIO OPraHHYECKHX BEMIECTB) C COOIOICHHEM MpaBUII
Oe3zomacHoro ooOpamieHusi ¢ BeulecTBaMU M J1a0OpaTOPHBIM 00OPYIOBaHHUEM,
(opMynupoBaTh 1€Jb HCCIIEJOBAaHUS, TNPEACTaBJISATL B pa3inuyHod Gdopme
pe3yabTaThl SKCIIEPUMEHTA, aHAJTIU3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTb YMEHHII:

cOOIII01aTh MPaBUJIA KOJIONMUYECKH 11eJ1eco00pa3Horo MnoBeeHus: B ObITY U
TPYIOBOU [ESATENIBHOCTH B IEJISX COXPAaHEHHsI CBOETO 3JI0POBbS, OKpYIKaloIIeH
IIPUPOTHOM Cpelibl U JOCTHKEHUSI €€ YCTOMUUBOIO Pa3BUTHS,

OCO3HABaTh OMNACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKUBBIE OPraHU3MBI
OIpeACNIEHHBIX OPraHMYECKUX BELIECTB, MOHUMAas cMmbici nokasarens [1/1K;

AHAJIM3UPOBATH 11eJ1eCO00pPa3HOCTh NMPUMEHEHHUS OPraHMYeCKHX BEIeCTB B
IIPOMBILIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIIEHUS] PUCK-T10J1b34;

c(OPMHUPOBAHHOCTh YMEHHUIH: OCYIIECTBISITH LEICHANPABICHHBIH TOUCK
XUMUYECKOU MHPOPMALIUU B PA3JIMUHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4yHas
JIUTEepaTypa, CpeacTBa MaccoBoi uHpopmanun, MHTEpHET U ApYrHe), KPUTHUECKH
aHAIM3UPOBATH XMMHUYECKYI0 MH(pOpMaIHio, nepepadarsiBath €€ U MUCIOJb30BAThH
B COOTBETCTBHUHU C IMOCTABJICHHOM yueOHOM 3a1aueil.



11 KJIACC

[IpenmeTHbie pe3yibTaThl OCBOCHHS Kypca «OOmas v HeopraHudeckas
XUMHSD) OTPAKAIOT:

c(OpMHUPOBAHHOCTb MPEACTABICHUH: O MaTCpUAIbHOM €IHHCTBE MHpa,
3aKOHOMEPHOCTAX M TIO3HABAEMOCTH SABICHWA TPHPOABI, O MECTE W 3HAYCHUH
XUMHH B CHUCTEME €CTECTBEHHBbIX HAayK U €€ poJiu B 00ECNeYeHUH YCTOHYHMBOIO
pa3BUTHA, B PEIICHHUH MPOOIEM IKOJOTHICCKOW, JIHEPTETHYCCKOW M MHUIIECBON
0e30MacHOCTH, B Pa3BUTHU MEJIMIIMHbBI, CO3JaHMM HOBBIX MATEPHAJIOB, HOBBIX
HCTOYHHKOB JHEPTHH, B OOCCTMEUECHUH PAMOHAIBHOTO MPUPOIONOIb30BAHHSA, B
(GOpMHUPOBAaHNHM MHPOBO33PEHHUA M OOMIEH KyJIbTYphl YEIOBEKa, a TaKkKe
IKOJIOFMYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3[0POBbIO U IPUPOIHOMH

cpene;
BJIQJICHUEC  CHUCTEMOM  XUMMYCCKMX  3HAHUM, KOTOpasi  BKJIKOYACT:
OCHOBOIIOJIAraloIue MOHATHA — XUMHUUYECKHMIl JJIEMEHT, aToM, fAJp0O aroMa,

M30TOIIBI, JICKTPOHHAs 000JI04Ka aToMa, S-, p-, d-aTOMHBIE OpOHUTaIN, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUSI aTOMa, THOPHIM3AlMS aTOMHBIX oOpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJJIEKTPOOTPHUATENIBHOCTh, CTENEHb  OKHCJICHUS,
XUMHUYECKass CBA3b (KOBaJ€HTHAs, MOHHAs, META/NIMUECKas, BOJOPOIHAA),
KPUCTAINIMYECKAsT peIETKa, XMMHYECKas peakuus, pacTBOp, JICKTPOJIUTH,
HEANEKTPOJIHTBI, AJICKTPOJIUTUYECKASI JUCCOLMALIUS, CTENEHb JUCCOLHAIUH,
BOJAOPOJHBIN TOKa3aTedb, OKHUCIUTENIb, BOCCTAHOBHTENb, TEMIOBOM 3 deKT
XUMHUYECKON peakiiK, CKOPOCTh XUMHUUYECKOH peaki[uu, XUMHUUECKOe PaBHOBECHUE;
TEOPUHM MU 3aKOHBI (TEOPHS DIIEKTPONMTHYECKON IMCCOIHAIMN, TEPUOJUYECKUI
3axoH /.M. MeHnieneeBa, 3aKOH COXpaHEHHUS MACCHI BEILIECTB, 3aKOH COXPAaHEHHUS U
IIpeBpallleHUs SHEPruM MpU XUMHUYECKUX peaklUsiX, 3aKOH IOCTOSIHCTBA COCTaBa
BEIECTB, 3aKOH JAEHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIHUYECKHUH S3bIK
XUMHUHU, MHUPOBO33PEHUECKHUE 3HAHUS, JIeKalllue B OCHOBE IOHUMAHHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XMMHYECKMX  SIBJICHUH;,  COBpPEMEHHbIE
IIPEACTABIEHUS O CTPOEHHUH BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAJMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABICHUS O MeXaHU3MaX XHUMHUYECKHUX
peakuui, TEepMOJMHAMMYECKHMX M KHHETHUYECKUX 3aKOHOMEPHOCTSAX HX
MPOTEKAHUs, O XHMHYECKOM PaBHOBECHH, PACTBOpax W JAMCIIEPCHBIX CHCTEMax;
(akTONIOrNYeCKUe CBEJCHHMS O CBOMCTBAaX, COCTaBe, MOJYYEHUU H O€3011acCHOM
UCIIOJIb30BAHUU BaKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY M IMPAKTHYECKOM
NeITeIbHOCTH  YeJoBeKa, OOmMX  HAyIHLIX  TMPUHIHUNAX  XHMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHH: BBISBIATH XapaKTepHbIE MPU3HAKK MOHSITHIA,
YCTAaHABIIMBATh MX B3aMMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOUIME MOHATHS TIPH
ONMMUCAHUU HEOPraHUYECKUX BEILIECTB U UX IIPEBPALECHHUIA;



c(hopMHUPOBAHHOCTH YMEHHS HCIOJIB30BATh XMMHUUYECKYIO CHUMBOJIMKY JJIA
coctaBiicHUs  (GopmMyn  BEHIECTB M YPaBHCHHM  XMMHYECKHX  PCaKIHH,
cucrematnueckyro HomeHknatypy (IUPAC) u tpuBuaibHble Ha3BaHUA OTIECIIBHBIX
BCILICCTB;

c(hOpPMHPOBAHHOCTh YMEHHUSA OTIPEIACIATH BAJICHTHOCTh M CTENICHb OKHCICHHUS
XUMHYECKHUX JJIEMECHTOB B COCIMHCHHUAX, BUJI XMMHUYECCKON CBs3U (KOBAJICHTHAas,
WOHHAsA, METa/UTM4ecKas, BOJOPOJHAA), THN KPHUCTAUITHYSCKOH  PEIIETKH
KOHKPETHOI'O BEILIECTBA;

c(hOPMHPOBAHHOCTE YMEHHUSA OOBSICHATH 3aBUCUMOCTH CBOWMCTB BCIECTB OT
BH/Ia XMMHUYECKOW CBA3M M THINA KPUCTANIMYECKOW PELIETKH, OOMEHHBIH H
JIOHOPHO-aKUEITOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBA3U;

c(hOPMHPOBAHHOCTE  YMEHHWI:  KIacCHPUIMpPOBATh:  HEOPraHUYECKHE
BEILIECTBA 10 UX COCTABY, XMMHUYCCKHUE PEAKLIMM 110 Pa3/IMYHbIM IIPU3HAKAM (YUCITY
U COCTaBy peardpymooliux BEHIECTB, TEIioBoMy 3¢hdekTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHUCJICHUS DJJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aTopa U
JIPYTHE); CAMOCTOSITEILHO BEIOUPATH OCHOBAHUS Y KPUTCPHH I KIACCHU(PUKALIH
M3y4aeMbIX BELUIECTB U XUMHUYECKUX pPEeaKIHi;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHOAUYCCKOrO 3akoHa /I,
W. MenpaeneeBa U JeMOHCTPUPOBATE €r0 CUCTEMATU3UPYIONLYIO, O0BSCHUTEIBHYIO
U IPOTHOCTUYECKYK) () YHKIIUU;

c(OPMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX 3JIEMEHTOB I[EPBOr0—4eTBEPTOTO MEPHOJIOB
Ilepuoanueckon CHUCTEMBI JINGE Meneneena, UCTIOJB3YS MTOHATHSA
«OHEPreTHUYECKHE YPOBHU», «IHEPreTHUECKHE MOJYPOBHHY», «S-, p-, d-aTOMHbIE
opOuTann», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSIHUS aTOMax;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHMSI CBOWMCTB XMMHUYECKHUX JJIEMEHTOB U HX
coeJuHeHuld 1o mnepuomaM u rpynmnam Ilepuoguueckoit cucremsr . W.
MenpeneeBa, BaleHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JI0YEK;

c(hOpMHpPOBAHHOCTL  YMEHMI: XapakTepus3oBaTh (OMMCHIBATH)  oOIIHE
XMMUYECKHE  CBOMCTBA  BENIECTB  Pa3zIMYHBIX  KJIACCOB,  MOATBEPHKIATh
CYIIECTBOBAHHE TEHETHMYECKOM CBSI3M MEXKJY HEOpraHWYeCKUMH BEIEeCTBAMH C
ITOMOIIBIO YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIIMTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIMH MOCPEJACTBOM COCTABJICHHUS IMEKTPOHHOTO OanaHca
ITUX PEaKIUi; peakluii MOHHOro oOMeHa NYTEM COCTaBIIEHUS HMX IOJHBIX H
COKpAIIIEHHBIX HOHHBIX YpPaBHEHUM; peakuui TUJIPOJIN3A; peakuum
KOMIUIEKCOO0Opa3oBaHus (Ha MPUMEPE THAPOKCOKOMILJIEKCOB IIMHKA U ATFOMUHUSA);



cOpMHUPOBAHHOCTHL YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TNPOTEKAHUSA
XUMHUUYECKHX pEaKLMid C Y4ETOM HX IHEPreTHUYECKHX XapaKTECPUCTHUK, XapakKTep
M3MEHEHUA CKOPOCTH XHMHYECKOW pEaKIMH B 3aBUCUMOCTH OT pPa3JIMYHBIX
(hakTOpOB, a TAKKE XapaKTEP CMEILCHUA XMMHUYECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEITHUX Bo3aecTeui (mpunummn Jle [laTense);

c(hopMHUPOBAHHOCThL YMEHHS XapaKTEPU30BaTh XUMHYCCKHUE PEAKIHH,
JIS)KAIlME B OCHOBE IPOMBILIIJICHHOTO TOJIYYE€HHA CEPHOM KHCIIOTHI, aMMHaKa,
o0IIMe Hay4yHbl€ NPUHLIMIIBI XUMHYECKHX I[TPOU3BOJACTB; 11€J1€C000pa3HOCTh
NPUMCHEHUSA HCOPTaHWYCCKUX BEHICCTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUA COOTHOLIEHUSA PUCK-TI0JIB3A;

ChOpMUPOBAHHOCTL BJIAJCHHS CUCTEMON 3HAHUM O MeETOJaxX Hay4dHOIo
MO3HAHUSA ABIEHUM TIPUPOABI — HAOIIOACHHE, H3MEpPEHHUE, MOICIUPOBAHHUE,
IKCHEPUMEHT (PeajbHbIM U MBICJICHHbIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMCHUS TIPUMCHSATD 3TU 3HAHUS MPU IKCIICPUMEHTAILHOM HUCCIIEIOBAaHUM BEILIECTB
U I OOBACHEHUS XHUMHUYECKUX SABJICHUHA, HMMEIOUIMX MECTO B IIPHUPOIE,
MIPAKTHYECKOM JCATEILHOCTH YEJI0OBEKA U B TIOBCCHEBHOM JKHU3HH;

Cc(hOpMHUPOBAHHOCTh YMEHHS BBISABIATH B3aUMOCBS3b XMMHUUYECKHX 3HAHUH C
MOHATHUAMHM U TIPEJCTABICHMUAMM APYTUX €CTCCTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO MOHUMAHMS MaTEPHAJILHOTO €IMHCTBA MHPA;

C(hOpMUPOBAHHOCThL YMEHUSI [MPOBOAUTHL PACUETHI: C MCIOJIb30BAHUEM
IOHATHI «MaccoBas J0JIs BEIIECTBA B PACTBOPE» U «MOJISIPHASA KOHLIEHTPALU»,
MacChl BellleCTBa WIM 00bEMA ra3za 1o U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00BEMY OJHOTO U3 YYACTBYIOLIMX B PEAKIIMH BEIECTB; TEIu1oBOro s¢dexra
peaKuMK; 3HA4YEeHUs BOJOPOAHOIO IOKa3aTels PacTBOPOB KHUCIOT M IIENO0YEN C
U3BECTHOUN CTENEeHbI JIMCCOolLMalMu; Macchbl (00bEéMa, KOJHWYecTBa BeILECTBA)
IIPOAYKTA peaKlUMH, €CIU OAHO W3 MCXOJHBIX BEUIECTB JaHO B BHJAE PacTBOpa C
onpeieéHHON MacCOBOM JloJIel PacTBOPEHHOIO BEIECTBA WIIM JIAHO B M30bITKE
(uMeeT mpHUMecH); AOJIM BbIXOJA MPOJAYKTa peakiuu; OObEMHBIX OTHOILEHUN
ra3oB;

chopMHUPOBAHHOCThL YMEHHH: CaMOCTOSITEJILHO IUIAHUPOBATH U MPOBOAUTH
XUMUYECKHM  DKCHEPUMEHT  (IIpOBEJEHUE  peakUuil  MOHHOrO  OOMeHa,
MOJATBEPKACHUE KAUECTBEHHOI0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONpE/Ie/ICHUE
Cpe/bl pacTBOPOB BELIECTB C IOMOINBI0 HHIMKATOPOB, M3YyYCHHE BIIUSHHUS
pa3iiuyHbIX  (PAKTOPOB HA  CKOPOCTh XHMMHUYECKON  peakluu, pelIeHue
JKCIIEPUMEHTANbHBIX 3a7a4 mo TemaM «Meramne» u  «Hemeramne») ¢
coOIr0IeHreM npaBuil 0€30I1acCHOr0 O0pallleHusl ¢ BellleCTBaMU U J1abOpaTOPHbIM
obopynoBanuem, (opMyIupoBaTh LEIb  HCCIEAOBAHMS, NPEACTABIATH B
paznuyHoi QopMe pe3ynabTaThl IKCIEPUMEHTA, aHAIU3UPOBATH M OIIEHUBATH MX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMCHHIT: COOJIIOATh TTpaBMiIa TIOJIb30BAHMS XHMHYECKOM
nocyon u JabopaTtopHbiM 00Opy/IOBaHHEM, OOpalleHHss C BELIECTBAMH B
COOTBETCTBHM C HWHCTPYKIMSAMH 110 BBIIIOJHEHHUIO JIa0OPATOPHBIX XUMHYECKUX
OTMBITOB, JKOJOTHYECKH LEICCO00pa3HOro MOBEACHUSA B OBITY W TPYIOBOH
JEATENBbHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpeabl W JOCTHIKEHUA €€ YCTOMYMBOrO pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCUYECKOTO JIEMCTBHUS HA JKMBBIC OPraHU3MbI ONPEACICHHBIX HEOPraHUYECKUX
BEIIIECTB, MOHUMast cMbIch rtokazatestst [1/1K;

C(hOPMHPOBAHHOCTE YMEHHUH: OCYIICCTBIIATH IEICHAMPABICHHBIH TMOUCK
XUMHYECKOW MHPOPMAIMK B Pa3IMYHBIX HCTOYHUKAX (HaydHad M ydeOHO-HaydHasA
nureparypa, cpeacTsa MmaccoBoi uHpopmauuu, HTepHer u apyrue), KpUTHUYECKH
aHATM3UPOBATE XUMHYECKYIO HH(popMalmio, nepepadbareiBaTh €€ U HCMOIb30BaTh
B COOTBETCTBHHU C [MOCTABJICHHOMN yueOHOM 3aa4ei.
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3.3 YrneBoab! 9

bubtmnoreka [JOK
https://m.edsoo.ru/d69d{650

bubnmoreka [IOK
https://m.edsoo.ru/d69d {650

Hroro no pazneny 41

Pa3znen 4. ASOTCOﬂ&p?KﬂIlIﬂe OpraHM4yeCckue COeJMHEHHH

4.1 AMuUHBI, AMHHOKHCIOTEL benku 12

bubmmoreka LIOK
https://m.edsoo.ru/d69df650

Hroro no pazneny 12

Paznen 5. BeicokoMmoJieKyJIsipHbIe COeTHHECHHS

= | BbICOKOMONEKYIAPHBIE COCAMHECHHS 6

bubnuoreka [IOK
https://m.edsoo.ru/d69df650

HToro no pazneny 6
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11 KJIACC

KoauyecTBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHHne pa3ieioB H TeM nudpoBeIe
Ne i/m ’ Konrpoasubie | Ilpakruyeckue (Tdp )
NMPOTrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoTbl padorsl
pecypcesl
Pasnen 1. Teopernyeckue 0OCHOBbI XHMHH
Ctpoenue aroma. [leproauuecKkuii 3aK0H
3 il bubanorexa LIOK
11 u [lepnomueckas cucTeMa XMMHYECKHX 9
https://m.edsoo.ru/2dd57124
anemenToB J. . Menyieneena
12 Crpoenue Bemectsa. MHorooOpasue T 1 bubaumorexa I{OK
' BEIECTB https://m.edsoo.ru/2dd57124
bubtanorexa LIOK
1.3 XuMHYECKHE peaKIIni 19 1 3
DRds https://m.edsoo.ru/2dd57124
Hroro o pazpeny 39
Paznen 2. Heoprannveckas XuMHA
Bubanorexa IIOK
2.1 Hemeramibl 31 1 3
https://m.edsoo.ru/2dd5724
butanotexa LIOK
22 METAIE 28 1 2 https.//m. edsoo.ru/2dd57124
Hroro no pazpeny 54
Pazmen 3. XuMus u KU3Hb
31 MeTo/ipl O3HAHUS B XUMHH. XUMUS U 9 Bubmmorexa [IOK
' KH3Hb https://m.edsoo.ru/2dd57124
Hroro no pazaeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOUHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHAJIBI V151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPChI CETU

HHTEPHET
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