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HNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma Mo XMMHHM Ha YPOBHE CpEAHEro oOIero oOpa3zoBaHUs
pazpabotana Ha ocHoBe DegepanbHOro 3akoHa oT 29.12.2012 No 273-®03 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3ysiIbTaTaM OCBOCHHS
benepasibHOM 00pa3zoBaTeNbHON MpOrpaMMbl cpenHero obmero oopazoBanus(POIl
COQO), mpexacraBieHHblx B DeaepalbHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom KoHmenmuu npenogaBaHus ydeOHOro mpeaMera
«Xumus» B 00pa3oBaTelbHbIX  opraHuzauusix Poccuiickoit — ®Dexpepaiuuy,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, 1 OCHOBHBIX TOJIOKCHHM
«Ctpareruu pa3Butusa Bocnutanus B Poccuiickoit denepanuun Ha nepuon ao 2025
rojna» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMUsl Ha YPOBHE YITyOJEHHOTO U3YUYEHHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAy4YHOro o00pa3zoBanus ywamuxcs 10-11 kmaccoB. WM3yuenue
npeaMeTa, peajuzyeMoe B YCIOBUSX JIU(DPEpeHIIMPOBAHHOTO, MTPOPHIBHOTO
oOydeHHs, MPU3BAHO OOECIEeYUTh OO0IIEe00pa30BaATENBbHYI0 U OOIIEKYIbTYPHYIO
MOJATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO MJIs aJanTalid UX K OBICTPO
MEHSIOIIMUMCS YCIOBUSIM JKH3HU B COLIMYME, a TaKKe JJIsl MPOJOJIKEHUSI O0yUeHHUs B
OpraHu3anusX MPOPECCUOHAIBHOTO 00pa30BaHUsl, B KOTOPBIX XHUMHS SIBIISETCS
OJTHOW M3 IPUOPUTETHBIX JUCLUILINH.

B nporpaMmme mno XuMHUM Ha3Hau€HUE MpeaMera «XUMUSD» MOJIydaeT
MOAPOOHYIO MHTEPIIPETAIMIO B COOTBETCTBUU C OCHOBOIIOJIATAIOIIMMH MMOJ0KEHUSIMHU
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COAEpKaHUs, pPE3yJbTaTOB
oOyuyeHuss U TpeOOBaHUM K YPOBHIO MOATOTOBKH BBIMYCKHUKOB. CBHUIIETEIIHCTBOM
TOMY SIBJIIFOTCS CJICTYIOIINUE BBIMOJHIEMbIC MPOrpaMMON 10 XUMUHU (DYHKITUU:

e HMHQOPMALMOHHO-METOJMYECKAsd, peaau3alus KOTOpoH obOecrieunBaeT
MOJIyYeHUE TPEACTABICHUS O LENsAX, COJEepKaHUM, OOUIell cTpareruu
oOy4eHHs, BOCIUTAHUSI U Pa3BUTHs OOYYAIOIIMXCS CPEICTBAMU IMPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPouJIs;

e OpraHU3alMOHHO-TUIAHUPYIONIasi, KOTopas MpeaycMaTpHUBAET OIpeeTeHUE:
MIPUHITUTIOB CTPYKTYPUPOBAHUS U TIOCJIEIOBATEIHLHOCTH U3YUYEHUS yUeOHOTO
Marepualia, KOJMYECTBEHHbIX M KAYECTBEHHBIX €ro XapaKTEPHUCTHK;
MOIXO0/I0B K (DOPMHUPOBAHUIO COJECPKATEIHHOW OCHOBBI KOHTPOJS U OIICHKU
0o0pa3oBaTeNbHBIX JIOCTHXKCHHH OOydYaroImMXcs B paMKax HWTOTOBOM
aTTecTanuu B (OpMe €IMHOI0 rOCYAapCTBEHHOTO 3K3aMEHA 110 XUMHUH.

[Tporpamma a1t yriiyOa€HHOTO U3YUYCHUST XUMUU:

e YCTaHABIMBAET WMHBAPUAHTHOE MPEIMETHOE COJIepKaHUe, 00s3aTeNIbHOE IS
W3y4eHUs] B paMKax  OTACJIbHBIX  mNpoduiield, MnpeaycMaTpuBacT
pacmpeneyneHue M CTPYKTypUpPOBAaHME €ro 1o KJaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e 1a€T MpUMEpPHOE pacipeneiacHrue yueOHOTO BPEeMEHH, PEKOMEHIyEeMOro s
M3YUYCHHUS OTHEIIbHBIX TEM;



e TIpeasiaraeT IMPUMEPHYIO  IOCJIEIOBATEIbHOCTh HM3YyUYEHHUs  y4eOHOTro
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOEHHUS Kypca, BHYTPHUIPEIMETHBIX U
MEXIIPEIMETHBIX CBSI3EH;

e JIaéT METOJUYECKYIO0 MHTEPIIPETAIUIO 1IeJIel U 3a]a4 U3YUYEHUs MpeMeTa Ha
yrayOJaEéHHOM YpPOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME
cpenHero oOmiero o0pa3oBaHMs, COJEPXKATEIBHOM  XapaKTEPUCTUKHU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHHUS  OCHOBHOM  00pa3oBaTeNbHOU
MPOrpaMMBbl CpenHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaINpeAMETHBIX, TPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENBHBIX  JCHCTBUU  OOydYaromierocs IO  OCBOCHUIO
coJiep KaHus IPeIMETa.

[To BceM Ha3BaHHBIM IMO3UIMSIM B TpOrpaMMe IO XHMHH TIPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh C 00yYeHHEM XMMHUHU Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHHUA.
3a mpedenaMu  YCTAHOBJICHHOW  MpOrpaMMOMl MO  XUMHUU  00s3aTebHOU
(MHBapHaHTHOM) COCTABJISIONIEH COJIEp)KaHUSL Y4eOHOro mnpeamera «XUMH
ocTaéTcsi BO3MOXKHOCTh BBIOOpA €ro BapUaTUBHOM COCTABIISIONICH, KOTOpasl TOJDKHA
OTIPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs 00yUeHuUs.

B coorBercTtBUM ¢ KoHuentyalbHbIMH mnoJoxeHusimu DI'OC COO o
HAa3HAYCHUH TPEIMETOB 0a30BOro M yriayOJIEHHOTO ypOBHEW B  CHUCTEME
nuddepeHITMpOBaHHOTO0 00YUCHUS Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs XUMHUS
Ha YpOBHE YIJIyOJIEHHOTO U3Y4YE€HHs HAMPABIEH Ha PEaln3alyi0 MPEEMCTBEHHOCTH C
MOCIIEAYIOIUM JTArlOM MOTYYCHHs] XUMUYECKOTO 00pa30oBaHUsl B paMKaxX HM3YYCHHS
CHEIUATbHBIX C€CTECCTBEHHO-HAYYHBIX W XHWMHUYCCKMX JUCIUIUIMH B BY3aX U
OpraHu3alMsIX CpeaHero npodeccuoHaIbHOro 00opasoBanus. B 3Toil cBA3M U3yuyeHue
npeaMeTa «XUMHS» OPHUCHTHPOBAHO TMPEHMYIIECTBEHHO HA pacHIMpeHHe U
yriyOJieHue TEOPETUYECKOM M MPAKTUYECKOM TMOATOTOBKM  OOyYaroluxcs,
BBIOPABIIUX OMNpPEACNEHHBIH Tpoduiib OOy4eHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCJIEYIONIET0  TOJIYYeHHS XUMHUYECKOTO  O00pa3oBaHUsT B OpraHU3aIusaxX
npodeccuonanbHOro obpaszoBanus. Hapsimy ¢ atum, B cBere TpeboBanmii OI'OC
COO K mIaHupyeMbIM pe3yjbTaTaM OCBOCHHS (eaepaabHOil 00pa3oBaTEIbHON
MporpamMMbl  CPEAHETO OO0Iero o0pa3oBaHWs U3YYCHUE MpeaMera «XUMUs)
OPHEHTHUPOBAHO TaK)Ke Ha pelIeHWE 3a7a4 BOCIUTAHUS W COLUAIBHOTO Pa3BUTHS
oOyuaromuxcsi, Ha (GOPMHUPOBaHHE Yy HUX OOLICHMHTEIUIEKTYalIbHBIX YMEHUN, YMEHUHN
palMoOHANM3alMd  y4eOHOTO Tpyda M O0OOOHIEHHBIX CIOCOOOB JIESTEIBLHOCTH,
UMCIOIINX MEXIUCITUTUTMHAPHBIN, HAITPEAMETHBIA XapaKTep.

CocTaBnsrolmMy  TipeaMeTa «XUMUSD» Ha YpPOBHE YIIyOJIEHHOTO W3YyYCHUS
ABISIOTCS  yTAyOn€HHbIE Kypchl — «Opranumdeckas xumus» u  «OOmas wu
Heopranuveckas xumus». [Ipu ompeneneHur MOaX0J0B K OTOOPY U CTPYKTYpHOMU
OpraHu3allK COJIEPKAHUS ATUX KypCOB B IPOTrpaMMe 10 XMMHUU 332 OCHOBY MPUHSITHI
nonoxkenuss ®I'OC COO o paznuuusix 6a30BOro U yriay0iaEHHOTO ypOBHEN U3yUeHUs
npeaMera.

OcHoBy coaepxaHust KypcoB «Opranudeckas xumus» u «OOmas #u
HEOpPTraHWYECKast XUMHs COCTABIISIET COBOKYITHOCTh MPEMETHBIX 3HAHUN U YMEHHUH,



OTHOCSIIIMXCSA K 0a30BOMY YPOBHIO HM3yuU€HHUs IMpeaMeTa. JTa CUcTeMa 3HaHUM
NOJIy4aeT OMpPEACIEHHOE TEOPETUUYECKOE IOMOJHEHHUE, MO3BOJIIONIEE OCO3HAHHO
OCBOMTH CYIIECTBEHHO OOJbIINI 00bEM (hakTosIOrMueckoro Mmarepuana. Tak, Ha
yrayOJaEéHHOM ~ ypOBHE  M3YyYeHHMs  IpeameTa  obOecreueHa  BO3MOXKHOCTH
3HAUUTEIHLHOTO YBEIWYEHUSI 00BbEMA 3HAHUN O XMMUYECKUX AJIEMEHTaX U CBOMCTBAaX
UX COCMHEHUN HAa OCHOBE PACIIUPEHUS U YriayOJeHUsl MPeICTaBICHU O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSAX IPOTEKAaHWSI PEaKIui,
paccCMaTpUBAaEMbIX C TOYKH 3pPEHUS XUMHUYECKOW KWUHETUKH M TEPMOJMHAMHKHU.
N3yuyenne mnepuognueckoro 3akoHa u llepuognyueckor CHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UpPyETCs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUAX O
CTPOEHUHU aToMa. XUMHUYECKasl CBSI3b OOBACHSIETCS C TOUKU 3PEHHUS SHEPIETUYECKHUX
M3MEHEHUN TMpu €€ O00pa3oBaHUU U pa3pyLICHUH, a TakKKe C TOYKH 3pEHUs
MEXaHu3MOB €€ oOpa3zoBaHus. V3ydyeHwe TUNOB peakuuid JIONOJIHAETCA
(GbopMHpOBaHUEM NPEACTABIECHUI 00 3JIEKTPOXUMHUECKUX MPOLIECCaX U AJIEKTPOIIN3E
pacIuIaBoOB M PaCTBOPOB BEIECTB. B Kypce opraHn4ecKkoil XMMHUH IPU paCCMOTPEHHUH
PEaKIMOHHOMN CIIOCOOHOCTU COEAMHEHUN YIenseTcs 0coboe BHUMaHUE Bompocam 00
AJIEKTPOHHBIX (P (eKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3Max
pEaKIu.

Oco0oe 3HaYeHne UMEET TO, YTO Ha COJEPKaHUE KYPCOB XUMHUHU YIITyOJIEHHOTO
YPOBHSI U3YYEHUS I KJIACCOB OMpeAei€HHOro nmpoduis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYpY W XapakTep JONOJHEHUN K oOIeld cucremMe MNpeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHUE CMEKHBIE TPEAMETHI. TakK, HallpUMEp, B COJAEPHKAHUU IIPEAMETA
IUISL KJIACCOB XMMHKO-(pU3Uyeckoro mnpoduiis OoiblIoe 3HadyeHHue OyayT HMETh
AJIEMEHThl yyeOHOro Marepuana no oOmel xumuu. Ilpu uzydeHum npeamera B
JAHHOM ClIy4ae akleHT OyAeT c/ellaH Ha OOIIHOCTh METOJOB MO3HaHHUS, OOIIHOCTh
3aKOHOB M TEOpPHUM B XUMHM M B (PU3MKE: ATOMHO-MOJIEKYJIIpHAs TEOpHs
(MonekymsipHasi Teopusi B (PU3HKE), 3aKOHBI COXPAHEHUS MacChl M DHEPTUH, 3aKOHBI
TEPMOJAMHAMUKH, JIEKTPOJIN3A, IPEIACTABICHNS O CTPOSHUHU BEIECTB U APYTO€.

B 10 ke BpeMs B cofiepaHUM MpPEAMETa ISl KIIaCCOB XMMHKO-ONOJIOTUYECKOTO
npoduist OONBIIUK YIENbHBIM BeC OyIeT MMETh OpraHuyeckas XuMus. B sTom
cllydae MpeloCTaBiIsIeTCs BO3MOXKHOCTh JJIsi Oojiee 0OCTOSATENBHOIO PacCMOTPEHUs
XUMHUYECKON OpraHM3aIuy KJIETKU KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOU
BXOJSIT, K TPUMEPYy, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIUMUJbI, OENKH,
YIJIEBOJBI, HYKJIEHMHOBBIE KHUCIOTBI M JApyrue. lIpm sTOoM 3HaHHMs O cocTaBe U
CBOMCTBAaxX INPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy’KaT
OCHOBOM  JIJIi  M3Y4YEHUsI CYIIHOCTH MpPOUECCOB  (OTOCUHTE3a, JbIXaHUS,
MALLEBaPEHUSL.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOEHUS
OOllEHAyYHbIX METOOB MO3HAHMS U ONbITa MPAKTUYECKOIO MPUMEHEHUS! HayYHBIX
3HaHUW H3y4yeHHe MpenMera «XuUMHUs» Ha YrIyOJIEHHOM YypOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBSI3SIX C Y4YEOHBIMH TpeaMETaMH, BXOISAIIMMU B COCTaB
npeaAMETHbIX obsactell «EcTecTBEeHHO-HAy4YHbIE MpeaMeThy, «MaTremaTuka Hu
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEPATypay.



[Ipu m3ydeHnn ydeOHOTO TpeaMeTa « XUMUsS» Ha yriay0aEHHOM YpOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOTO U CPEJHEro o0Iero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/layedl TEepPBOCTENEHHON 3HAYMMOCTU SIBJISIETCS (POPMUPOBAHUE OCHOB HayKd
XUMHUHU KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEeATEIBHOCTU
YeJI0BEKAa U OAHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemenue 3Toil 3aqaun Ha
yrayOaEHHOM YpPOBHE M3YUYEHUS MpeaMeTa Mpe/noiaraeT pealn3aliuio TakuxX 1esei,
KaK:

e (QopMupoBaHue TmpeACTABICHUI: O MaTepUaTbHOM EIWHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTHU SIBJICHUN MPUPOJbI, O MECTE XUMHH B
CHUCTEME €CTECTBEHHBIX HayK W e Beaymed poiau B oOecredyeHUun
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA: B PEIICHUHU MPOOJIEM IKOJIOTHUECKOM,
SHEPreTUYECKOM U TMHINEBOM O€30MacHOCTU, B Pa3BUTUM MEIAUIMHBI,
CO3/IaHUM HOBBIX MAaTEPHUATIOB, HOBBIX UCTOYHUKOB SHEPIUH, B 00ECIICUCHUU
PalMOHAIIBHOTO MPUPOJIONOIL30BaHUs, B (POPMUPOBAHUU MUPOBO33PEHUS U
oOIel KyJbTyphl 4YeEJIOBEKa, a TakKKe OHKOJIOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOJHOU CPEJIE;

e OCBOCHHUE CHCTEMBI 3HAHUI, JIEIKAILUX B OCHOBE XUMUYECKON COCTABIISIIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa: (PYHIAMEHTAJIbHBIX [OHSATHUH,
3aKOHOB WU TEOPUH XUMHH, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHUU
BEILIECTBA HA PA3HbIX YPOBHSAX — AaTOMHOM, HOHHO-MOJEKYJSPHOM,
HaJIMOJIEKYJISIPHOM, 0 TEPMOAUHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX TMPOTEKAHUS XUMHUYECKUX PpEaAKIUid, O XUMUUYECKOM
PaBHOBECHHU, PACTBOpax M JAUCHEPCHBIX CHUCTEMax, 00 OOIMX Hay4HBIX
MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y 00yYarIIMXCs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHMUYECKUX 3HAHUN IS OOBSCHEHHS
KITFOUEBBIX HUJACH W MpoOJieM COBPEMEHHOW XUMHUH, JUIsl OOBACHEHHS U
IPOTHO3UPOBAHUSL SABJICHUN, UMEIONIUX €CTECTBEHHO-HAYYHYIO MPHUPOLY;
IPAaMOTHOTO PENICHUs MPOOJEM, CBS3aHHBIX C XWMHEH, MPOTHO3UPOBAHUSA,
aHaIM3a M OIEHKH C TO3UIUNA DKOJOTHYECKON O€30MacCHOCTH MOCTIEACTBUI
OBITOBOM M TPOUW3BOACTBEHHON JEATETHLHOCTH 4YEJIOBEKAa, CBS3aHHOU C
XUMUYECKUM MTPOU3BOACTBOM, UCTIOIH30BAHUEM U MTEPepPabOTKOM BEIIECTB;

e yrIyOJIeHWE MPEJCTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS, HEOOXOIUMBIX
Ul TIpUOOpPETEHUS] yMEHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U
OOBSICHEHUSI XHUMHMYECKUX SIBJICHHM, MMEIOIUX MECTO B TMPHUPOJE, B
MPAKTUYECKOM JIEATEIIBHOCTHU U NMOBCEIHEBHOM KU3HMU.

B mnnane peanmuzanuu  TEPBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOLINX
(GYyHKUMNA 1LETOCTHOW CHCTEMBbl CpEIHEro ooOiiero oOpa3oBaHUs MpU H3YUYEHUU
npeaMera «XuMus» Ha yriayOoJaéHHOM YPOBHE 0COOYIO aKTyalbHOCTh MPUOOpETaOT
TaKue 1EeU U 33/1a4i, KakK:

e BOCMHTAaHHE YOKAEHHOCTH B MO3HABAEMOCTH SIBJICHUI MPUPOIBI, YBAKCHUS
K TPOIECCYy TBOPYECTBA B OOJACTH TEOPETUYECKUX W MPUKIATHBIX



HCCeA0BaHUHN B XUMUH, dbopmupoBaHue MHUPOBO33PCHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHUBAIMM K OOYYEHHMIO M T[IO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHUTaHUIO Ha OCHOBE YCBOCHUS
00111e4eI0BEYECKHUX [IEHHOCTEH;

e pa3BUTHE TO3HABATEIbHBIX HUHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEeM O00ywaromuxcsi, (QOPMUPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIICITHON MpodeCCHOHANBHOW U OOIIECTBEHHON NEATEIHLHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0pPOBBIO W TMOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HU;

e (QopMupoBaHMEe yMEHHH W HABBIKOB Pa3yMHOTO IPHUPOIOTOIL30BAHHS,
Pa3BUTHE DKOJIOTHYECKON KYJIBTYphI, IPHOOPETCHHUE OMBITa OOIICCTBEHHO-
MI0JIE3HOM PKOJIOTUYECKOM IS TEIHHOCTH.

OO61iee 4uCIO YacoB, MPETYCMOTPEHHBIX ISl M3YYCHUSI XUMHUU Ha YIIIyOJICHHOM
ypOBHE CpeaHero oodiiero odpazoBanus, coctapiser 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B HezIelto).



COJEPXAHME OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XUMHUH, MPEACTABICHHE O MHOrooOpa3uu
OPTraHUYECKUX COCIUHCHUMN.

DNEeKTPOHHOE CTPOEHUE aToMa YIVIEpOJAa: OCHOBHOE U  BO30YXAEHHOE
COCTOSIHMA. BayeHTHbIE BO3MOYKHOCTH aroma yriepoja. XUMUYecKas CBS3b B
OpPraHUYECKUX COeIMHEHUsX. Turnbpl rudpuans3anuy aTOMHBIX OopOuTanei yriepona.
MexaHu3mbl  00pa30BaHHsA  KOBAJIEHTHOM CBs3M (OOMEHHBIH U JIOHOPHO-
aKUenTopHbl). TuIbl NEpeKpbIBaHUS AaTOMHBIX OpOWTaneil, ©- U T-CBA3M.
OpnunapHasi, nBOiHast U TpoiHas cBs3b. CrocOOBl pa3pbiBa CBSI3€H B MOJIEKYJax
opranuyeckux BemiecTB. [loHsiTHE O CBOOOIHOM pagukane, HykiIeopwie u
anexTpoduie.

Teopus cTtpoenus opraHudeckux coenqnaeHnid A.M. bytinepoBa u coBpeMeHHbIE
IIPEACTABIICHUS] O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS OPraHMYECKUX
coelMHeHU. MoJeKysipHble U CTPYKTYpHbIE (popMyiibl. CTpyKTypHBIE (HOPMYIIBI
pPa3IMYHBIX BUIOB: pa3BEPHyTas, COKpalmléHHas, ckeneTHas. WM3omepus. Bunsl
M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DIEKTPOHHBIE d3(PPEKTHI B MOJIEKYJIax
OpraHUYeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBienne o kiaccupukauu oOpraHudeckux BemiecTB. [loHsTHe o
dbyukmoHanpHOM rpynme. ['omonorus. ['omonornyeckue psabl. CucreMaTudeckas
HOMeHKJIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHaibHbIE Ha3BaHMS
OTJIEJBHBIX MTPEICTABUTEIICH.

OcoOenHocTn W Kiaccu(UKalMsg OpraHudeckux peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLINHA B OPTraHUYECKON XUMUH.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEUIECTB W HX [PEBpALICHUIL:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYecKUX BEIIECTB M MaTepuajaMy Ha UX OCHOBE,
OMbITHI MO TPEBPAILICHUIO OPTaHWYECKUX BEIIECTB NpH HArpeBaHuM (TUIaBJICHUE,
oOyriMBaHWEe M TOPEHHE), KOHCTPYUPOBAHUE MOJENIEH MOJEKYJ OpPraHUuYeCKHX
BEILIECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonoruyeckuid psin ajkaHoB, oOmias popMyia, HOMEHKJIaTypa U
u30Mepus. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOIICKYJ ajJKaHOB, SP°-
ruOpuau3anmsi aTOMHBIX opOuTaneil yriepoaa, o-CBsizb. DU3HUECKHE CBOWCTBA
AJIKAHOB.

XUMUYECKUE CBOWCTBA QJIKAHOB: PEAKUMM 3aMEIICHHs, HW30MEPU3ALINH,
JNErHIPUPOBAHMS, LUKIN3alUK, MUPOJIM3a, KpekuHra, ropenus. [lpencraBienue o
MEXaHU3ME PEaKIUN PAAUKAIBHOTO 3aMEIICHMUS.

Haxoxnaenue B mpupoe. CriocoObl MoSydeHus: ¥ MpUMEHEHHE aJKaHOB.

Huknoankanel. OOmas ¢opMmyna, HOMEHKIaTypa U u3zomepus. OcoOeHHOCTH
CTPOEHHUSA M XMUMHUYECKHX CBOMCTB MajbiX (IUKIOMPOIAH, UKIOOYTaH) U OOBIYHBIX



(IIMKJIOTIEHTaH, LUKJIOTeKCaH) MUKIoaNKaHOB. CIOCOObI MOTYyYeHHUs] U IPUMEHEHUE
UKJIOAJIKAHOB.

Anxensl. ['omonoruueckuil psa ajakeHoB, oOmias ¢GopMmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIl AKEHOB, SP>-TUOpHIM3aIs
aTOMHBIX opOuTanen yriaeposa, 6- U n-cBa3u. CTpyKTypHas u reomeTpudeckas (1uc-
TpaHc-) uzomepus. PU3nYecKue CBOMCTBA aJKEHOB. XMMHUECKHUE CBOMCTBA: PEAKIINU
IPUCOEIUHEHNS, 3aMEIIECHUS] B 0-TI0JI0)KEHHE TPU IBOMHOM CBS3U, IOJIUMEPU3ALUN U
okucinenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakliMu Ha JBOWHYIO CBS3b.
CnocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

Anxaauensl. Knaccuduxamnus ankagueHOB (COMpsHKEHHBIC, H30JMPOBAHHEIE,
Kymyaupoeantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHYECKHX CBOWCTB
CONPSKEHHBIX OUEHOB, 1,2- u 1,4-npucoennnenue. [lonmumepnsanus conpsiKEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U TPUMEHEHUE alKaUEHOB.

Anxunbl. ['oMosiornyeckuil psii ajJkuHOB, oOmias (Gopmyna, HOMEHKIATypa U
U30MepHs. DJNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTtaneil yriepojga. dusnMdeckue CBOWCTBA AJIKUHOB.
XVMMHUYECKHE CBOWCTBA: PEAKLMM IPUCOCIUHEHHUS, JUMEPU3ALUN U TPUMEPHU3ALINH,
okucieHus. KuciaoTHele CBOMCTBA QJIKMHOB, HMEIOIIMX KOHLEBYIO TPOWHYIO CBSI3b.
KauecTBeHHble peakuuu Ha TpoHHYIO CBs3b. CrOcOObI MOJYy4YEHUS U NPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yriaeBofaopoabl (apeHsl). ['oMonoruyeckuid psa apeHoB, o0O1as
(dbopmysna, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJibl OeH3oJa. Du3ndeckrue CBOMCTBA apeHOB. XMMUYECKHE CBOMCTBA OeH30/1a
M €ro TOMOJIOTOB: PEaKIMU 3aMelIeHUs] B OCH30JIbHOM KOJbIE U YTIE€BOAOPOJIHOM
paaukane, peakuuMd — MPUCOEAVHEHHS,  OKUCIEHHWE  TOMOJIOroB  OeH307a.
[Ipencrapiienrie 00 OPUEHTUPYIOIIEM JAEHCTBUM 3aMECTUTENEH B OCH30JIbHOM KOJIbIIE
Ha TpUMepe AJKWIBHBIX PaaUKajOB, KapOOKCHJIbHOM, TMAPOKCHIBHON, aMHUHO- U
HUTPOTPYMIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHMYECKHUX CBOMICTB CTHpOJIA.
[Tonmumepuzamus cruposa. CrnocoObl MOTYYEHUS M MPUMEHEHHE apOMaTHYEeCKHX
YIJIEBOIOPOJIOB.

[Ipuponusiii ra3. [lomytHeie HedTsHBIE Ta3pl. HedTh u €€ mpoucxoxacHwHe.
KamenHbIil yronp ¥ mpoAaykTsl ero nepepadotku. CrocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHT (TepMUYECKUHM, KaTaJIUTHUECKUW), PUPOPMUHT, MHPOIU3.
[IponykThl nepepaboTku HEPTH, UX IPUMEHEHKE B MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKAY PA3IMYHBIMU KJIACCAMU YTIIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHME TaJIOTEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakuun
3aMEUIEHNs] TajJoreéHa Ha TUIPOKCOTPYILYy, HUTPOTpymniy, LHAHOTPYyNIy,
aMuHOTpymnmy. J[eficTBUE Ha TaIOreHIPOU3BOIHBIE BOJHOTO W CIIMPTOBOIO PacTBOpa
meénoyn. B3amMmomelnicTBue IuUrajoreHaJKaHOB ¢ MaruueM M nUHKOM. IloHsaTtme o
METAJIOOPTAaHUYECKUX  COCOUHEHMsX. Mcrmonp30BaHME  TaJIOrEHIIPOU3BOIHBIX
YIIEBOJIOPOAOB B OBITY, TEXHUKE U MTPH CUHTE3€ OPraHMYECKHUX BEIIECTB.

OKCNEepUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB W HX [PEBpaLICHUIL:
U3y4YeHHe (PU3NUYECKHX CBOWCTB YTIJIEBOJIOPOAOB (PacTBOPHUMOCTH), KaUECTBEHHBIX



peakluMii yriieBOJOPOJOB PAa3IMYHBIX KJIaccoB (oOecuBeuyrBaHUE OpPOMHON WU
MOJIHOM BOJIbI, pacTBOpa IE€pMaHTaHaTa Kajusi, B3aUMOJCHCTBUE alleTUJIEHA C
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApY)EHUE YIIepoja
U BOJIOPOJila B OpPraHMYECKUX BEIIECTBAaX, IOJYYEHHE OSTUJICHA M H3YyUYEHUE €ro
CBOMCTB, O3HakomiieHHe c KomiekiusiMu «Hedts» u «Yromb», ¢ obpasuamu
IlacTMacc, KaydyKOB UM PE3UHbI, MOJCIHUPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB U
raJIOTeHIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kuciaopoacoaepxkamme opranudeckue coeJMHECHUS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHue MOJeKyn (Ha DpuMepe
MeTaHOJla M JTaHona). ['omomorumdeckuil psin, oOmas ¢opMyna, HU30MEpHs,
HOMEHKJaTypa ©  kjaccupuxanusa. Dusuyeckue  CBOWMCTBA  MPEAENIbHBIX
OJTHOATOMHBIX CHUPTOB. BoJopoaHble CBA3M MEXAYy MOJIEKYJaMU CIUPTOB.
XHWMHUYECKUE CBOWCTBA: pPEAKUUHM 3aMEIICHUSA, JAETUAPATALHMH, OKHUCICHHUS,
B3aUMOJICUCTBUE C OPIraHMYECKMMU M HEOPraHMYECKUMU KHclIoTaMu. KauecTBeHHas
peakuys Ha OJHOATOMHBIE CIUPTHL. JelcTBHE 3TaHOJA M METaHOJIA HAa OpPraHU3M
yenoBeka. CriocoObl NOTyyeHusl ¥ MPUMEHEHUE OAHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsbl, HOMeHKIaTypa U uzomepus. OcoOeHHOCTH (UBUYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaromMHble CHHUPTBI — OJTWICHIVIMKOJb W INHLNEpUH. Dusznyeckue u
XUMHUYECKUE CBOWCTBA: PEaKLUMH 3aMELIEHUs, B3aUMOJCICTBUE C OPraHUYECKUMHU U
HEOPraHWYECKUMH KHCJIOTaMHU, Ka4YeCTBEHHAs pPEeaklMs Ha MHOIOATOMHBIE CIIUPTHI.
[IpencraBienre 0 MexaHU3Me peakiui HykieopuibHOrO 3amenieHus. JleicTBue Ha
opranusm yenoBeka. CriocoObl MOMyYeHUs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CrTpoeHHME MOJNEKYJIbl, B3aMMHOE BJIUSHHE THIPOKCOTPYIIBI U
O0eH3onpHOTO sjpa. dusnueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX
cBoMCTB (eHona. KauecTBeHHble peakuun Ha ¢GeHon. ToKcHYHOCTh (heHona.
Crnioco6b! onrydenus v npuMenenne penona. denondopmanbaeruanas cMoa.

KapOoHusbHble COEAMHEHNS — albJETHbl U KETOHbI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpymnmbl. ['oMosiornueckue psAapl ajabAETHAOB M KETOHOB, 00Ias
dopmyna, u3zomepus U HOMEHKIaTypa. Dusnueckue CBOICTBa albACTUIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA aJbJECTHIOB U KETOHOB: PEAKLUU MPUCOEIUHEHMUS.
OxucneHue anpACTUAOB, KayeCTBEHHbIE peakiuuu Ha aipaeruabl. CrnocoOb
MOJIy4EHUS] U IPUMEHEHHUE AJIBJIETHI0B U KETOHOB.

OaHOOCHOBHBIE TIpeaebHble KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KHCIIOT. 30Mepusa u HOMeHKiIatypa. Pu3nyeckre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHCIOT. BojopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMUMHYECKHE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuusi HTepuPUKaALUM, PpEAKIUH C YYaCTHUEM YIJIeBOJAOPOIHOIO pajuKana.
Oco0eHHOCTH  CBOMCTB MypaBbUHOW KucCHOThl. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(upax. MHorooOpa3ue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENPEAENbHBIX M apOMATUYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacraBurenu BbICIINX



KapOOHOBBIX KHCIIOT: CT€ApUHOBAs, MAJIbMUTHHOBAs, OJICMHOBAs, JUHOJIEBAS,
JuHONeH08as KucaoTbl. CrocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['omonormyeckuid psn, obmas Qopmyna, uzomepus u
HOMEHKIaTypa. Pu3NYeCKHe M XUMUYECKHE CBOWCTBA: TUAPOJIU3 B KHUCIOW H
ICIIOYHOU CpeTIe.

XKupswi. Ctpoenue, pu3nueckue U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOJIU3 B
KUCIION M 1menodHor cpepe. OCOOEHHOCTH CBOMCTB KHPOB, COAEPM AIIMX OCTaTKU
HETPEeETbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IPUpPO/IE.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO0mrast xapakTepUCTHKA YIIeBo10B. Kinaccudukamus yriieBooB (MOHO-, TU- U
nonucaxapuabl). MoHocaxapunbl: TUIIOKO3a, (pPyKTO3a, rajgakro3a, pubdo3a,
ne3okcupubo3a. dusnueckue cBoiiCTBA UM HaxoxaeHue B mpupojge. dDorocuHtes.
XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIMH C YYACTUEM CHUPTOBBIX U AJIbJCTHIHON
IpyNI, CHOUPTOBOE U MOJOYHOKUCTOEe OpokeHue. I[IpuMeHeHHe TIIoKO3bl, €€
3HAYEHUE B JKU3HEIEATEIIBHOCTH OpraHu3Ma. Jlucaxapuabl: caxapos3a, MajlbTO3a H
JmaKkTo3a. BoccraHaBiamBaronmMe M HEBOCCTAHABIMBAIOLIME aucaxapuibl. [ 'uapoinus
nucaxapunoB. Haxoxnaenue B mpuponae u npuMmeneHue. [lonucaxapuasl: kpaxmad,
[JIMKOTEH U uesuiono3a. CTpoeHne MakpOMOJIEKYJd Kpaxmaia, TJIMKOT€Ha H
LEeJUTI07103bl. DU3NYECKHE CBOMCTBA KpaxXMalla ¥ HEJUTI0N03bl. XMMUYECKHE CBOWCTBA
KpaxMaJjia: TUAPOJU3, KAueCTBEHHAs peakuus C HOJOM. XHWMHYECKHE CBOWCTBA
LEJUTIONIO3bl:  THUAPONM3, TojydeHue dpupoB  uemmonossl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIM MIEIK).

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHMsI BEIIECTB M UX IMPEBPAILCHUI:
PacTBOPUMMOCTh Pa3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJICUCTBUE ITAHOJIA C HATPHUEM,
OKHCJICHHE ATUJIOBOTO CIHMPTAa B albJIETU]] HA PACKaJEHHOW MEIHOW IPOBOJIOKE,
OKHCJICHHE HTUJIOBOTO CHHUPTA JAUXPOMATOM Kajius (BO3MOXKHO MCIOJIb30BAHHE
BUJICOMATEPHAJIOB), KAauyeCTBEHHBIE PEAKIMA Ha ambJeruibl (C TUIPOKCHUIOM
muammuncepeodpa(l) u ruapokcunom meau(ll)), peakius riamiepruHa ¢ THAPOKCUIOM
Menu(ll), xumudeckre CBOMCTBa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJECHCTBHE
pactBopa TioKo3bl ¢ rugapokcuaoM meau(ll), B3aumoaeicTBue kpaxmana ¢ MOJIOM,
pEIIeHNE YKCIEPUMEHTANTBHBIX 33/1a4 110 TeMaM «CrupThl U heHob», «KapOoHOBBIE
KUCJIOTHI. CIIOKHBIE Y(DUPBIY.

A30TCoAep:KalIMe OPraHNYecKre COeTUHEHUs.

AMHWHBI — OpTraHUYECKHUE MPOM3BOJHbIE amMmuaka. Krnaccudukammss amMuHOB:
anudaTUIecKue U apoMaTUYECKUe; MEPBUYHBIC, BTOPUYHBIC U TpeTuuHbIe. CTpoeHHe
MOJIEKyJ, oOmias ¢opmysia, HU30MepHs, HOMEHKJIAaTypa W (U3UYeCKue CBOMWCTRBA.
XuUMHYECKOe  CBOMCTBA  anudaThuyeckuxX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ANKWINPOBAHNE, B3aUMOJCHCTBUE NMEPBUYHBIX AMUHOB C a30THUCTON KUCIOTOM. Conn
ANMKWJIAMMOHHUSL.

AHWINH — NPEJCTaBUTENIbL AMUHOB apoMaTuyeckoro psiaa. CTpoeHUEe aHUIIMHA.
B3anMHoe BMsiHHE TPyNI aTOMOB B MoJieKyse aHuinHa. OCOOEHHOCTH XUMHYECKUX
CBOHMCTB aHWimmMHA. KauecTBeHHbIE peakiuu Ha aHWiINH. CrmocoObl TOMydeHHs U
npuMeHeHne anudaTuieckux aMmuHoB. [lonyueHnne aHuIMHA U3 HUTPOOEH301a.



Amvunokucnotel. Homenknatypa u mzomepus. OTIenbHbIE NPEICTaBUTENIN O
AMUHOKHUCJIOT: TJIUIUH, alaHuH. Ousndeckrue CBONMCTBA aMUHOKHUCIIOT. XUMUYECKHE
CBOMCTBAa aMHMHOKHCIOT Kak aM(OTEpHBIX OPraHWYECKUX COCAUHEHMM, peakuus
MOJUKOH/IEHCAlMY, O0pa30BaHME NENTHIHON CBs3U. buosornyeckoe 3HauYeHUE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MIENTHIOB.

benku kak mnpuponHsle nosmMepbl. llepBuduHas, BTOpuUYHAs W TpEeTHYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOICTBa OEJIKOB: THIPOJIM3, JCHATypalus,
KAueCTBEHHbBIEC PEAKLIUH Ha OCJIKU.

OKCNEepUMEHTAIBHBIE METOAbl M3YyYEHHsS BEUIECTB W HX MPEBpaALICHUIL:
pacTBOpeHHE OEJIKOB B BOJIEe, JEHATypauus OEJIKOB NpPU HArpeBaHUM, LBETHHIE
peakuuu Ha  O€JIKM, pelIeHHWE HSKCHEPUMEHTANbHBIX 3aJad M0  TeMaM
«A30TCoJiepKalllie OpraHuYecKHe COeqUHEHUs» U «Pacno3HaBaHHE OpPraHMYECKHX
COCIIMHEHUI.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb INOJMMEPHU3ALMH, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHUNA —
IIOJIMMEPU3ALUS U MOJUKOHEHCAL.

[lonmumepnsle  Marepuanbl. IlnmacTmaccel  (MONMMATHIICH,  TMOJMIIPONUJIIEH,
NOJIMBUHWIXJIOPUA,  TOJMCTUPOJ,  MOJUMETWIMETAaKpuiaT,  MOJIMKapOOHATHI,
MOJIMATUIIEHTEpEePTANIAT). Y TUIM3AIUs U IEpepadOTKa MIIACTHKA.

DnacToMepbl: HATypajIbHBIM KayuyyK, CHHTETUYECKHUE KayuyKu (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHble (XJIOMOK, IIEPCTh, HIENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumeps! crienuanbHOTO Ha3HaueHUs (TedIioH, KeBiap, 3JIEKTPONPOBOASIINE
MOJIUMEPHI, OMopa3ziaraeMblie OJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOABl M3YyYEHHs BEUIECTB W HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, PEIICHHE OJKCIIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3sHaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnble 3anaum.

Haxoxnenue MoJekynsspHOW (GOpMyINibl  OpraHMYECKOro COEAUHEHUS IO
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTAB, HAXOXKICHUE MOJIEKYJISPHOM
(bopMyJIbl OPraHUYECKOTO COEIMHEHHUS 10 Macce (00bEMY) MPOAYKTOB CrOpaHus, 1O
KOJIMYECTBY BellecTBa (Macce, 00BEMY) MHPOIYKTOB PEAKIUU W/WUIM HCXOIHBIX
BEILIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpPMYJIbI OpraHMYecKOro BeElIeCTBa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB IOJYYEHHs, ONpPEACIECHUE J0JIU
BBIXOJIa IIPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMeTHbIX CBS3€H MPU U3YyYEHUU OpraHnyecKor Xxumuu B 10
KJIaCCe OCYIIECTBIIIETCS Yepe3 MCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MNOHATHM, TaK W TOHSATHH, NPUHATBIX B OTICIBHBIX MPEAMETaX ECTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO1iue ecTecTBEHHO-HAayUHbIE MOHATHUSA: SIBJICHHME, HAay4HbIN (DakT, rUmoresa,
Teopus, 3aKOH, aHalu3, CHHTE3, KiIacCU(pHUKalus, HaOJIIOIEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIE]b, MOJICIUPOBAHUE.

®dusuka: Marepus, aroM, DJJEKTPOH, [POTOH, HEUTPOH, MOJIEKYIa,
HHEPreTUUECKUN YPOBEHbB, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
busznyeckre BeIMUNHBI, AMHULIBI H3MEPEHHUs, CKOPOCTh, SHEPTHUS, Macca.

buonorus: kmerka, opraHm3M, JKOcucTeMa, Owocdepa, wmeTabOIU3M,
HACJIEJCTBEHHOCTh, aBTOTPO(HBIA M TEeTepOTPO(HBIA THUN NUTaHUS, OpOKEHHE,
dboTocuHTE3, NbIXaHUE, OCIKH, YTIIEBOIbI, JKUPHI, HYKIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mose3Hple HCKOMAeMbIE, TOTUIHBO.

TexHoOTHA: MHUIEBHIE MPOIYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIIHE
CpEICTBA, MaTepHaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX saep. XuMudeckud sneMeHT. M3oromel. Ctpoenune
AIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIE YMCIA. DHEPreTUUECKHUE YPOBHU U
o xypoBHU. AToMHBIe opOuTamu. Kinaccudukamms XuMIIecKux 3JeMEeHToB (S-, p-, d-
, f-anemenThI). Pacnipenenenre 3J1eKTPOHOB IO ATOMHBIM OPOUTAISIM. DJIEKTPOHHBIS
KOH(HUTypalyy aTOMOB 3JIEMEHTOB MEPBOr0O—4YETBEPTOTO MEPHOJOB B OCHOBHOM H
BO30YXIEHHOM COCTOSIHUH, AIIEKTPOHHBIE KoH(pUrypamuu MOHOB.
DJIEKTPOOTPHUIIATEIILHOCTD.

ITepuonnueckuit 3akoH u llepronnueckas cucreMa XMMHYECKUX DJIEMEHTOB
J.. MenneneeBa. CBsizb mnepuoanyueckoro 3akoHa u lleproanyeckoil cUCTEMBI
XUMHUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpUEM  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMH
MIPOCTBIX M CIIOKHBIX BEIIECTB IO TPymIiaM U MepuojiaM. 3HAaYCHUE MePUOIUYECKOTO
3akoHa J[.1. Menaeneena.

XUMHYECKast CBA3b. BUIbBl XUMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTaJinyeckasi. MexaHu3Mbl 0Opa3oBaHUsS KOBAJCGHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIIENITOPHBIM. DHEprusi U JyiMHa CBA3U. [loJIsIpHOCTH, HANPaBJICHHOCTh U
HACBHIIIIAEMOCTh KOBaJICHTHOM CBs3u. KpaTtHele cBsizu. BogopogHas CBs3b.
MeXMONEKYIIAPHBIE B3aUMOICVCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJl C MX F€OMETPUUYECKUM CTPOEHUEM (Ha IMpUMEpEe COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBienre 0 KOMIUIEKCHBIX coeArHEHUAX. COCTaB KOMIUIEKCHOTO HOHA!
KOMITJIEKCOOOpa30BaTelb, JINTAHbl. 3HAYCHNE KOMIUIEKCHBIX coequHeHui. [lonstue
0 KOOPJMHALIMOHHOW XMMHH.



BemectBa  MOJEKYyISIpHOTO M HEMOJIGKYJSIPHOTO  CTpO€HHsS.  THUIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarne o aucnepcHeIX cucrtemax. McrtuaHble pacTBOphl. [IpencraBienune o
KOJUIOUAHBIX pacTBopax. CrocoObl BRIpAXKEHUSI KOHIIEHTPALMK PACTBOPOB: MacCcoOBas
JOJIsI  BEIIECTBa B pacTBOpe, MOJISIpHAs KOHUEHTpauus. HacbellieHHbIle |
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamnoruaparst.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKHUX BeEIIeCTB. TpuUBHANbHBIC
Ha3BaHMS OT/IEJbHBIX IPEACTABUTEIICH HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKHMX peakUuid B HEOPraHWYECKOW M OPTaHUYECKOM
XUMHUU. 3aKOH COXPAHEHMSI MacChl BEIIECTB; 3aKOH COXPAHEHMsI U IPEBpaICHUS
SHEPrUu MpPU XUMUUYECKUX peakiuax. TerioBbie 3DPEKTbl XUMUYECKUX PEaKIUil.
TepmoxuMuyeckre ypaBHEHUS.

CkopoCTh XUMHYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (haKTOPOB.
['omoreHHbI€ U reTeporeHHbie peakuu. Katanus u katanu3atopsl.

OOpatumble U HEOOpaTHUMbIe peakiuu. XUMHUYEecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTr0 paBHOBecHsl. DaKTOpbI, BIUSAIONIME HA IMOJOKEHUE XUMHUYECKOTO
paBHOBECHUS: TEMIIEpaTypa, JABJICHHE W KOHUEHTpAlMHU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas auccounanus. CuiabHbie U ciadbie AMeKTpoauThl. CTENneHb
mucconuann. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAsA, HEUTpasibHas, LIEJIOYHAS.
Bonoponnsiii mokazarens (PH) pactBopa. I'maponu3 coseil. Peakuuu HOHHOTO
oOMmeHa.

OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIC peaKkIuu. Crenenn OKHCJICHUSI.
OkucnauTeab W BOCCTaHOBUTENbL. [lporecchl OKHCIEHHS] M BOCCTAHOBJICHMS.
Baxnelme OKUCIUTEINM W BOCCTAaHOBUTENU. MeETON 3JEKTPOHHOro OasaHca.
DJIEKTPOJIN3 paCTBOPOB M PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJbl HW3YYEHHS] BEIIECTB M WX [PEBPAILCHUI:
pa3lioKEHHEe MEPOKCHUIAa BOJAOPOJAa B NPHUCYTCTBUU KaTajauzaTopa, MOJIEIU
KPUCTAJUTMYECKUX PEMIETOK, MPOBEICHNE PEeaKluii HOHHOTO OOMEHa, OIpeesICHUe
CpeAbl PacTBOPOB C MOMOILIBID HWHIUKATOPOB, W3YUYEHUE BIHSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOHW pEaKIHH U TOJOKEHUE XUMUYECKOTO
PaBHOBECHSI.

Heoprannuyeckasi Xummusi.

[Tonoxxenne HemeTtaiwioB B [leproandeckor CHUCTEME XMMHUYECKHX 3JIEMEHTOB
J.. MenpaeneeBa U OCOOCHHOCTH CTPOEHUSI MX aTOMOB. DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTpONHsl HEMETAUIOB (Ha mMpuMepe Kuciaopoza, cepsl, dhocdopa u
yriepona).

Bonopoa. ITlonyuenue, ¢du3mueckue W XHUMHUYECKHE CBOMCTBA: PEAKIUHU C
MeTajlylaMd M HEMETAJUIaMH, BOCCTAaHOBUTEINbHbIE CBOMCTBA. ['mapunbl. TorBHbIE
AJIEMEHTBL.

[aymorensl. HaxokmeHune B TpUpOAE, CMOCOOBI TOJNYyYeHHS, (U3UYECKUE U
XUMUYECKUE CBOMCTBa. ['amoreHoBomoponbl. BaxHeillne KUCIOpOcOoAepKaIiue



coequHEeHus1 rajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOTYyYEHUS
ranoreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI IMOIYYEHUS
kuciopoaa. Pu3nMyecKue MU XMMHUYECKHME CBOWCTBA M MNPHUMEHEHHUE KHUCIOpoAa H
030Ha. OKCUBI ¥ IEPOKCUBI.

Cepa. Haxoxnaenwe B TpUpOAE, CIOCOOBI MONY4YEHUs, (QU3NYECKHE U
xuMudeckue cBoiicta. CepoBoopo, cynbhuasl. Oxcun cepoi(1V), okenn cepoi(V1).
CepHucrast U cepHasi KHUCJIOTHI B uX coid. OCOOEHHOCTH CBOWMCTB CEPHON KHCIIOTHI.
[IpumeHeHue cepbl U €€ COeTMHEHU.

Azor. Haxoxnenue B TmpHpOAE, CIOCOOBI TONy4YeHUs, (U3HUECKUE W
XUMHAYECKUE CBOMCTBA. AMMHAK, HUTpUABL. OKCHIBI a30Ta. A30THCTas M a30THas
KHUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KuCIO0THL. [IpruMeHeHue a3oTa u
€ro COeIMHEHUI. A30THbBIE Y100pEHHUS.

®ochop. Haxoxnenue B mnpupoae, crnocoObl MNOMy4YeHUs, (U3NYECKUE U
xumudeckue cpoiictBa. Dochuasl u ¢dochuH. Oxcuasl docdopa, docdopnas
kucinora u e€ comu. Ilpumenenue Qochopa u ero coeauneHuil. docdopHbie
yI0OpeHus.

VYrnepon, HaxoXAeHue B npupoae. AmuioTponHsle Moaudpukanuu. Ousnueckue
U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB, 00pa30BaHHBIX yriepoaoM. OKcun
yriepona(ll), okeun yrinepoma(lV), yronpHas kucioTa v €€ coiu. AKTHBUPOBAHHBIN
yroib, aacopouus. dymiepensl, rpadeH, yriaepoaHble HaHOTPYyOku. llpumenenue
MPOCTHIX BEIIECTB, 00OPa30BaHHBIX YIIEPOIOM, U €0 COEAMHEHHIA.

Kpemunii. Haxoxaenue B mnpupojae, cnocoObl MONy4YeHUs, (PU3HUECKHE U
xumudeckue cBorctBa. Oxcupn kpeMHusA(lV), kpemMHueBas KUCIOTa, CUJUKATBHI.
IIprumeHnenne kpeMHus 1 ero coennHeHu. CTEeKI0, €ro NoJIydeHue, BUIbI CTEKIIA.

[Tomoxenne MetamwoB B lleproanyeckoil CUCTEME XMMHUYECKHX SJIEMEHTOB.
OcCOoOEHHOCTH CTPOEHUS DJJICKTPOHHBIX 000J0YeK aToMoB MeTauioB. QOOmme
¢usnueckue cBoiicTBa MeTawsioB. IIpuMeHeHHEe MeTalloB B OBITY M TEXHUKE.
CmuiaBbl METAJIOB.

DAEKTPOXUMHUECKUN P HanpsKeHU MeTauioB. O01re crnocoObl MOIydeHus
METaJUIOB: THIPOMETAILTYPIHsl, TUPOMETAJUTYPIHsl, dJIeKTpoMeTautyprus. [lonarue o
KOppo3uu MeTayjIoB. CrocoOBI 3aIIUTHI OT KOPPO3HH.

OO6mrast xapaktepuctuka wmetawioB |A-rpynmer  [leproandeckoil cucTeMbl
XUMHUYECKUX 3JIeMeHTOB. Hatpuil n kanuii: nonydyeHue, GU3NYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEILIECTB U UX COCTUHEHUH.

Oo6mas xapaktepuctuka MetauioB |lIA-rpynmner I[lepuoanueckoid cucTeMbl
XUMUYECKUX JJIEMEHTOB. MarHuii ¥ KaJblMi: TMOJdydyeHue, ¢GU3UIECKHe |
XUMHYECKUE CBOMCTBA, NPUMEHEHHE MPOCTBIX BEUIECTB M HUX COCIWHEHUI.
XKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHU: TonyuyeHue, (GU3NYECKUe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE
IpPOCTOrO0 BEUIECTBA M €ro CcoeAuHeHWil. AMQOTepHbIE CBOWCTBA OKCHIA U
TUAPOKCHJIA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmiasi  xapakTepucTuka MeTauioB 1moOouHbix moarpynn  (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyueckre U XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHui. OKcuabl u
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [losyueHne u npuMeHeHne xpoma.

dusznueckre M XUMUYECKHE CBOWCTBA MapraHiila M €ro COEIWHEHUHN.
Baxneiimue coemunenus  Mapranua(ll), wmapranna(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kamus, €ero OKUCIUTEIbHbIE CBOMCTBA.

dusznyeckue U XUMHYECKHUE CBOICTBA Kelle3a M ero coeauHeHuil. OKCHUIBL,
ruapokcuasl u conu xenesa(ll) u xenesa(lll). [Tonyuenne u npumMeHeHue xene3a u
€ro CIUIaBOB.

OuU3NYECKHEe U XUMUYECKHE CBOMCTBA MeAU M €€ coenuHeHuil. [lonmydenue u
MIPUMEHEHUE MEJIU U €€ COSTUHEHUM.

[uuk: mnomydyeHue, ¢GU3MYECKHE W XUMUYECKHE CBOMCTBa. AMdoTepHbIe
CBOWCTBA OKCHJA M THJIPOKCHJA LIUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [IpumeHenune
LIMHKA U €r0 COCTMHECHUIA.

OKCIEpUMEHTANbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M UX [MPEBPALLICHUIL:
M3y4eHue 0O0pa3loB HEMETAJUIOB, TOpeHue cepwl, docdopa, xeneza, MarHus B
KUCJIOpPOAE, H3y4YeHUE KoJuleKuuu «MeTamipl W CIUIaBbl», B3aUMOJCHCTBHE
LIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAIUIOB C BOJON (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), B3aMMOJICHCTBHE LIMHKA W jKejie3a C pacTBOpaMU KHUCIOT H
IeJI04ei, KaueCTBEHHbBIC PEAKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJAOpOa U
KaTUOHBI METAJJIOB, B3aUMOJCHCTBHE THUIPOKCUIIOB aTIOMUHUS U IIMHKA C
pacTBOpaMM KHUCJIOT U WIEJIOUYEH, pelieHrue SKCIEPUMEHTANbHBIX 3a/ady M0 TeMaM
«l"anorens», «Cepa um e€ coeauHeHUs», «A30T U (ochop U UX COCAUHEHUS»,
«MeTaibl TJIIaBHBIX MOATPYIID, «MeTamuibl MOOOYHBIX TOATPYIII.

XUMHUS U KM3Hb.

Ponp xuMuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHS yeioBedecTBa. [lonsTue o
Hay4YHBbIX METOJaX MO3HAHUS U METOJ0JIOTMM HAy4YHOro HccienoBaHusi. HayuHbie
MPUHITUIIEI OPTAHU3AIMU XUMHUYECKOTO TPOU3BOJACTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJYYEHHS] BaXKHEWIMX BEUIECTB (HA MpUMEpe NPOU3BOJCTBA AMMHUAKa, CEPHOMU
KHCJIOTBI, MeTaHoa). [IpoMBITIeHHbIE CTIOCOOBI TOIYYSHHUSI METAJUIOB M CIUIABOB.
XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOLIEH Cpelbl U €ro nocaeAacTsus. Poib xumuu B
o0ecrieYeHUN IHEPreTUIECKON 0€30MacHOCTH.

XuMusl W 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUU B pa3BUTUU MEAUIUHBI.

XUMUSl THIIW: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Poiap xumuu B
o0ecIieyeHnH IMUIIEBOIT OE€30ITaCHOCTH.

Kocmernueckne u mnapdromepHbie cpeacTBa. beitoBas xumus. Ilpasuna
0€30macHOr0 MCIOIB30BAHMS MPEAPATOB OBITOBON XMMUHU B MIOBCETHEBHON KU3HH.

XuMHUsA B CTPOUTENILCTBE: BAXKHEHUIIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHuS B CENBCKOM XO03sTiicTBe. OpraHndecKue U MUHEPATbHBIC YI0OPCHHUS.



CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMHKa.
Marepuaisl i 3JeKTpOHUKU. HaHOTEXHONOTUN.

Pacuérnrlie 3agaun.

Pacuérel: Maccel BemiecTBa Wi 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UM 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MacChl
(0OBEMa, KoMYEeCTBa BEIIECTBA) MTPOIYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CITU OJHO U3
BEIIECTB JIAHO B BHUJIE PACTBOPaA C ONPEACIEHHOW MACCOBOW JOJEH PACTBOPEHHOTO
BEILIECTBA, MAaCCOBOM JI0JM M MOJISIPHOW KOHIIEHTPALlMU BEIIECTBA B pPaCTBOpPE, IOJIU
BBIX0/Ia IPOIYKTA PEAKLIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€d MPU U3yYEHUH OOIIE 1 HEOPTaHUYECKOU
xumud B 11 kacce ocyniecTBiIsIETCSl YEpe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX [IOHATHWA, TaK W TOHATHI, IPUHATBIX B OTACIBHBIX IpeaMETax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1iue ecTecTBEHHO-HAay4UHbIE MOHATHUSA: SIBJICHHME, HAay4HbIN (hakT, rumoresa,
Teopus, 3aKOH, AaHAJIU3, CHHTE3, KJIacCU(UKALUA, NEPUOAMYHOCTb, HAOIIOJEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

@duznka: Marepus, MUKPOMHUP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH,
WOH, W30TOIBI, PaJHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb, BELIECTBO,
TeNno, O00BEM, arperarHoe COCTOSIHME BEIECTBA, WACANIBHBIN ra3, Quiznueckue
BEJIMYMHBI, EUHULBI U3MEPEHUS, CKOPOCTh, SHEPTHsl, Macca.

buonorus: kinerka, opraHu3M, 3Kocuctema, onocdepa, MeTadboNIM3M, MAKpPO- U
MUKPOAJIEMEHTBI, OEJKH, KUpPbI, YIIEBOAbl, HYKJIEHHOBBIE KHUCIOTHI, (HDEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOpPHbIE MOPOJbI, MOJE3HBIE HCKOMAEMbIE, TOIUIUBO,
pecypchl.

TexHOIorus: XUMHUYECKasl MPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOXO3IWCTBEHHOE NPOU3BOJACTBO, MHIIEBAs MPOMBIILIEHHOCTD,
dapmalieBTHUECKas MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB,
IIPOU3BOJACTBO KOHCTPYKLUHMOHHBIX MAaTE€pHAOB, 3JEKTPOHHAS MPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 10 XUMUHA
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM C CHCTEMHO-AESITEIBHOCTHBIM TMOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS TNpeaAMeTa «XUMHUS» Ha YpPOBHE CpPEIHETO
oOmero oOpa3oBaHMsI  BBIACIECHBI  CIEAYIOLIME COCTABIAIONIME: OCO3HAHHE
OOyYalolUMHUCA  POCCUUCKOM  TIpakAaHCKOW HWJEHTHUYHOCTH, TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOONPEICICHUIO; HAIMYME MOTUBALMH K
OOy4Y€HHUIO0; TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIHUXCS PYKOBOJCTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEACHHS; HaJIU4YUE
MIPaBOCO3HAHUS, DKOJIOTHUUECKOW KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IEJU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JINYHOCTHBIE ~ pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON JCSATEIBHOCTU
oOy4Jaronuxcs B MpoIecce peaausaiiui 00pa3oBaTeIbHOM JeITeIbHOCTH.

JIM4HOCTHBIE  pe3yJbTAaThl OCBOCHUS MpeaMeTra «XHUMHS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OMbBITA TO3HABATEIBHOW U TPAKTUUECKON JEATEeIIBHOCTU
oOyyaromuxcsi B TpoOIecCe pean3allud 00pa30BaTEIbHOW JEATEIIbHOCTH, B TOM
YHCJI€e B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMA

OCO3HaHMSI OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH,
YBAKECHUS K 3aKOHY U MTPABOIOPSAIKY;

OPEACTaBICHUS O COLUAJIbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIHLHOCTH MPU CO3JAHUU yUeOHBIX
MIPOEKTOB, PEIIEHNN Y4eOHBIX M MO3HABATEIBHBIX 3a/a4, BBHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHS, JIOTUKY U
apTYMEHTBI JIPYTUX MIPU aHATIU3€ PAa3IMYHBIX BUJIOB YUCOHOU NESITEIHLHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIGHHS K HUCTOPUYECKOMY W HAyYHOMY HACJICIUIO
OT€YECTBECHHON XUMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
MPUJIOKEHUS XUMHUH, OCO3HAHUSI TOrOo, 4YTO JIaHHBIE HAyKH €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOJCHUHN,  KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  MOUCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUHU U MOCIEIYIONIEM aHAIN3E
nH(}OpMAITUHU O EPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;



CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSIMU, U
OPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLICHMBAaThb CBOE IIOBEICHHE U IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHHUS IOCIEICTBUN
IIOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

MOHMMAHUA [EHHOCTEH 370poBoro U  Oe3omacHoro oOpasza KH3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOnrofieHuss TpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MMOHUMAaHUs [EHHOCTH TMPaBWJI HHJIMBHAYaJIbHOTO W  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3J0OPOBBIO U KU3HU JIIOJCH;

OCO3HaHUsl TOCIEACTBUA U HENPUATHS BPEIHBIX INPUBBIUEK (YNOTpeOsieHus
aJIKOTOJIs1, HAPKOTHUKOB, KypEeHHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATHBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIIe10BATENbCKON
JEsITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE y4acTHE B PELICHUM MPAKTHUYECKUX 3a]a4 COLMAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHMIO MPOQPECCU pazIu4yHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUI M0 XUMUWU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOPY  HHJMBHIYQJIbHOW  TpPAaEKTOpPUHU
oOpasoBaHusi, Oyayiien npodeccuu u peaanusanuu cOOCTBEHHbBIX )KU3HEHHBIX JIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB U
nmoTpeOdHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKU II€JIECOO0PAa3HOr0 OTHOIIEHHS K TPHUPOAE KAaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUS TJIO0AJILHOTO XapakTepa »JKOJOTHMYECKUX MpoOsieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIIBHOM CPEbL;

OCO3HaHUsI HEOOXOJIMMOCTH MCHOJIb30BAHUS TOCTHKEHUN XUMUHU ISl pELICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIB30BaAHNUS;

AKTUBHOTO HEIPUATHUS JEUCTBUM, PUHOCAILUX BPE OKPYKAIOLIEH ITPUPOJHON
cpelne, yMEHHUsi NMPOTHO3UPOBATh HEOJATONPHUSATHBIE SKOJIOIMYECKHE MOCIEACTBUS
PEANPUHUMAEMBIX IEHCTBUM U NIPENOTBPALATh UX;

HAJIM4YMs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHUS, DKOJIOTHYECKON KYJIBTYPHI,
OMbITA JESITEIIBHOCTH 3KOJIOTMYECKOW HAIPaBJIEHHOCTH, YMEHUSI PYKOBOACTBOBAThHCS
MMHU B MO3HABATEIbHON, KOMMYHUKATUBHON M COLMATBbHON MPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSITH UJEOJIOTUU XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:



MHPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAyKU
1 OOIIECTBEHHOU NPAKTUKH;

[NOHMMaHUsl CHEUU(PUKHA XUMHUM KaK HayKd, OCO3HaHMA €€ poau B
(GOpMUPOBAHUN PALMOHAIILHOTO HAyYHOTO MBIIUIEHUS, CO3JAAHUU IIEJIOCTHOTO
IpPEICTaBICHU 00 OKpYXaloIleM MHUpPE KaK O €IMHCTBE NMPHUPOABI U UEJIOBEKa, B
[NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH U pEIHIeHHH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS],

yOEKJIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU JIJI COBPEMEHHOW LUBHIIN3ALNY:
B €€ I'yMaHHCTHYECKOW HANpaBIEHHOCTH M BAXKHOW POJM B CO3JaHUHM HOBOW 0a3bl
MaTepUaTbHONU KYJIbTYphI, B PEHICHUH TTI00ATBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHSA
YEJIOBEUYECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, OOECIIEYEHUN YCIOBUI YCIEIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HHU KAXKA0r0 YieHa OOIIEeCTBa;

€CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTU: IIOHMMaHUs  CYLIHOCTH  METOJOB
MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
[OJlydyaeMble 3HaHMS [l aHaJlM3a U OOBSCHEHUS SIBJICHUI OKpY’KaIoLIEro Mupa U
IPOUCXOAIINX B HEM HM3MEHEHUN, YMEHUS JelaTh OOOCHOBAaHHBIE 3aKIIIOYEHUS Ha
OCHOBE HAay4HbIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IIEJIbIO MOJyUYEHUsI JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HMCHOJb30BaTh XMUMHUYECKUE 3HAHUS AJis
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpEeCca K MO3HAHUIO, UCCIIEI0BATEIbCKOM AEATEIbHOCTH;

FOTOBHOCTM M CHOCOOHOCTM K  HEOpephIBHOMY  OOpa3OBaHHUIO U
caM0o00Opa30BaHHI0, K AaKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHMM [0 XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pas3liMyHbIX chepax mnpodeccrnoHanbHOU
NEeATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHble pe3yiabTaThl OCBOSHHUS MPOTPaMMBI M0 XMMHUU Ha YPOBHE
cpeaHero oo01ero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBbIE TUISt dbopmHpoBaHUs MHPOBO33PEHNUS oOy4Jaronmxcs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE TOHSATHS, OTpPa)XKaroIIne
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa H CHENU(PHUKY METOAOB TO3HAHUSA,
HCTIONIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, DHEPTHUs, SBICHHE,
MPOLIECC, CUCTEMA, HAay4YHbIM (DaKT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0BaHKE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHHUBEpCaJdbHble yueOHbIe IeHCTBHs (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,
perynaTuBHbIe), obecrieunBatonye GopmupoBaHrue QyHKIMOHATBHOW T'PAMOTHOCTH
U COLIMATbHON KOMIETEHIINU 00yYatoInuXCs;

CIIOCOOHOCTH OOYYaIOIIMXCSI UCMOJIB30BAaTh OCBOCHHBIE MEXAUCLUILTHHAPHBIE,
MHUpPOBO33pEHUYECKME 3HAHWA M  yHHUBEpCalbHble  yuyeOHble  JEWCTBUA B
[I03HABATEJIbHOM U COLIMATILHON ITPAKTHKE.



MeTaHpeI[MeTHBIe pE3YJIbTATBl  OTPAKAKOT OBJIAJICHUC YHHBCPCAJIbHBIMU
y‘le6HLIMI/I IMO3HAaBATCIbHBIMHA, KOMMYHUKATHUBHBIMHA U PCTYJIITHBHBIMU I[CﬁCTBI’IiIMI/I.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

caMOCTOSITeIbHO  (OopMyJIHMpoBaTh M aKTyaJu3upoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh IIeH JeATCIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTaThI ACATEILHOCTH C ITOCTABICHHBIMHU IICIISIMU;

UCIIOJIb30BaTh IIPU OCBOEHHUM 3HAHUM NPHUEMBI JIOTHYECKOTO MBIILJICHHUS:
BBIJICJISITh XAPAKTEPHbIC IPU3HAKU TOHATUM W YCTaHABJIMBATh MX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHS IS OOBSICHEHHUS OTHEIbHBIX (PAKTOB M
SIBIICHMI;

BBIOMPATh OCHOBAHUS U KPUTEPUH IS KilacCU(UKAIIMU BEIIECTB U XUMUYECKUX
pEaKLNiA;

YCTAaHABJIMBATh  MPUYUHHO-CJICACTBEHHBIC CBA3M  MEXAY  HU3Yy4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE paCCYXJeHUs (MHAYKTUBHbIC, JCAYKTUBHBIC, IO
aQHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B pPacCMaTpPHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS;

NPUMEHATh B TPOIECCE IMO3HAHUSI HCMOJIb3YyEMbl€ B XMUMHUHU CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEICTABICHUS — XUMHUYSCKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUUECKast (opMyJsia, ypaBHCHHUE XUMHUUCCKON PeaKIuu —
IIPpH pelIeHUH Yy4YeOHBIX II03HABATEIbHBIX W TPAKTHUUCCKUX 3a/]a4, NPUMEHSTH
Ha3BaHHbBIC MOJICJIbHBIE TIPEJICTABICHUS JISl BBISBICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIQJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUS BEIIECTB M XUMHYECKUX
peaxkiuu;

dbopMyIUpoOBaTh 1IEU U 33J1a4d MCCIIEI0BaHUs, UCII0JIb30BaTh TOCTABJICHHbBIC U
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIE BOMPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHMS
M OCHOBBI JIi (hOPMHUPOBAHUS THUIOTE3BI IO IIPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BJIaJICTh HABBIKAMU CaMOCTOSITEJILHOTO  IUJIAHUPOBAHMUST W IIPOBEIICHUS
VYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 33 XOJOM
MpoIiecca, CaMOCTOSTEILHO TIPOTHO3UPOBATH €ro  pe3yibTaT, (OPMYIUPOBATH
00001IIeHNs] ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIhTATOB HCCIIECIOBAHUSA,
COCTaBIISITh OOOCHOBAHHBIN OTUET O MPOEIaHHOM padoTe;

npuoOpeTaTh  OMBIT  YYCHHYECKOM  HUCCIAEOBATENbCKOM U IPOEKTHOM
NEATEIIbHOCTH, TIPOSIBIISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY TOUCKY
METOZI0OB pEIIeHUsS TMPAKTUUYECKUX 3ajlad, MPUMEHEHHUIO Pa3JUYHbIX METOJ/0B
MO3HAHMUSL.

3) paboTa ¢ uHpopmManmeii:



OPUEHTHUPOBATHCA B  Pa3NUYHBIX HCTOYHHKAX HHpopManuu (HaydHO-
HOMYJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEPKaHUs, CIIPABOYHbIE TTOCOOUS, PECYPCHI
WuTepHera), aHamu3upoBaThb HMHQOpPMAIMIO  PAa3IMYHBIX BUJOB U (GopM
IPEICTaBICHUSA, KpUTHUECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTS;

(opMyIupOBaTh 3ampochl U NPUMEHATH Pa3IMYHbIE METOABI IPHU IOUCKE U
otbope wuHbOpPMAlUM, HEOOXOAUMOW JJIA  BBITIOJTHEHUS  Yy4eOHBIX  3ajad
OIpeAENEHHOIO TUIIA;

npuoOpeTaTh OMBIT HCMONb30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BBIOMPATh ONTUMAJIBHYIO (POpMY TIpesicTaBiIeHHUs HHpOopMauu
(cxemsl, rpauKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH H JIPYTHUE);

HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU pabOTE C XUMUYECKOU
uH(popManuen: NPUMEHATh MEXIpeAMETHbIE ((U3MUYECKUEe W MaTEeMATHYECKHE)
3HAaKU U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ TUAJIOTa W/ 1IN
JIMCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYIUPOBATH CBOU MPEJIONKEHUSI OTHOCUTEIHHO
BBINOJIHEHUS NPEIJIOKEHHOM 3aa4K;

BBICTYIIaTh C TIPE3CHTAIMEH pe3y/IbTaTOB II03HABATCIILHON JIEeATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSTEIHFHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHITIOJTHCHUU
XUMHYECKOTO JKCIIEPUMEHTa, TMPAKTHYECKON pabOThl MO HCCICIOBAHUIO CBOWCTB
M3y9aeMbIX BEIIECTB, PeAIU3allii y4eOHOTro MPOCKTa, M (OPMYIUPOBATH BHIBOIBI O
pe3ysbTaTaM MPOBENEHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHUS TIO3MIMA B XOJE
oOCyXIeHHsI 1 0OMEHA MHEHUSIMU.

PeryisiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSTENIbHO IUIAHUPOBaTh M  OCYLIECTBISATH CBOK TO3HABATEIBHYIO
NEeSTENbHOCTh, OMpeaensas e€ Lend MW 3aJayd, KOHTPOJIUPOBATb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpEAJIaraéMblii  aNropuT™M JACUCTBUH  NpuU
BBITIOJIHEHUH YYEOHBbIX M MCCIENOBaTEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3 PeKkTUBHBIH Ccroco0 WX pelleHus ¢ Y4YETOM TMOJYy4YeHHUST HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CaMOaHaIW3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl OCBOCHHSI MPOTpamMMbl MO XMMHUHU Ha YIIIyOJIEHHOM
YpOBHE Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CICIUPUICCKUES IS



yueOHOro mpeaMera «XUMHUsS» HaydHble 3HAHMS, YMEHHUS M CIOCOOBI IEUCTBUNA MO
OCBOEHUIO, UMHTEPIIPETALIMM U TNPeoOpa30oBaHMUIO 3HAHUM, BUABI JESATEIBHOCTH I10
IOJyYEHUI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUU B pPAa3IMUHBIX Y4eOHBIX
CUTyallMsIX, a TAaKK€ B PEAIBbHBIX KU3HEHHBIX CUTYyalUsAX, CBSI3aHHBIX C Xxumuen. B
IPOrpaMMe 10 XMMUU IPEIMETHBIE PE3yJIbTaThl PEACTABIEHBI 110 TOJaM U3Y4YCHUS.

10 KJIACC

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «Opranuyeckasi XuMush» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUI: O MECT€ M 3HAYECHUU OPTraHUYECKON
XUMUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poiu B 00€CIEeUeHUU YCTOMYHMBOIO
pa3BUTHUSI YEJIOBEUECTBA B PEIICHUU MPOOJEM SKOJIOIMUECKOM, SHEPreTHUeCKON U
NUIIeBONH 0€30IaCHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MaTEpUANOB,
HOBBIX UCTOYHHKOB PHEPTHH, B 00E€CIICUCHUN PAIIIOHATIFHOTO MPUPOIOTIOIH30BaAHUS,
B (GOpMUPOBAaHUUM MHUPOBO33PEHUSI M OOMIIEH KyIbTypbl YEIOBEKa, a TaKKe
AKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U TIPUPOTHOM CpEJie;

BIQJICHNE  CHUCTEeMOW  XMMHUYECKHX  3HAHHWHA,  KOTOpas  BKIIOYACT:
OCHOBOTIOJIATAONIUE MOHATHS — XUMUYECKUN DJIEMEHT, aTOM, SIAPO U DIEKTPOHHAs
obOoylouka aroma, S-, P-, d-aToMHBIC OpOWTaIH, OCHOBHOEC W BO30YXIEHHOE
COCTOSIHMSI ~aToMa, THUOpUAM3alMs AaTOMHBIX oOpOWTaned, HOH, MOJIEKYa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEMEHb OKHCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAS
rpynmna, paaukan, CTPYKTypHble (Gopmynbsl  (pa3BEPHYTHIE, COKpaIlEHHEIE,
CKEJIETHBIE), HM30MepHUsi CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTphuecKas,
ONITUYECKAasi), U30MEPhl, TOMOJIOTMUYECKUN P, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO-
U a30TCOJEprKallle OpraHU4YeCKHe COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHMSI; TEOPUH, 3aKOHBI (MIEPUOTUICCKII 3aKOH
. . MenneneeBa, Teopusi CTpOEHUsI opraHmyeckux BemectB A. M. byrtneposa,
3aKOH COXpaHEeHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS U MPEBPAIICHUs SHEPTUHU TIPU
XUMHUYECKUX  PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK  XUMHH,
MHUPOBO33PECHUYECKUE 3HAHUS, JIeKAIIMe B OCHOBE MMOHMMAHUS TPUYUHHOCTH U
CUCTEMHOCTH XHWMHWYECKUX SIBJICHUMN; TMPEICTABICHUSI O MEXaHM3MaX XUMHUYECKHX
peakiuuii, TepMOJIUHAMUYECKUX U KUHETHUECKUX 3aKOHOMEPHOCTSIX X MPOTEKaHUS,
O B3aMMHOM BJIIUSHUM aTOMOB M TPYII aTOMOB B MOJIEKYyJax (MHIYKTUBHBIN W
Me3oMmepHbIil dddexTsi, opuentantol | u Il poma); daxronorudeckue cBeaeHHs 0O
CBOMCTBAaX, COCTaBe, MOJyYeHUU U OE30MaCHOM HCIOJB30BAHUU BaKHEHUIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM NEATEIbHOCTH 4YeNOBEeKa, OOIIMX
HAyYHBIX MPUHIUIAX XUMHYECKOrO MPOU3BOJACTBA (HAa NpUMEpE IPOU3BOJICTBA
MeTaHoJa, nepepadoTku HedpTH);

c(hOPMHUPOBAHHOCTh YMEHUU: BBISABJIATh XapakTEpHbIC TMPU3HAKUA TOHATUM,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIMOJIb30BATh COOTBETCTBYIOIIHME MOHSTUS NpU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COEAMHEHU;

c(hOpMHUPOBAHHOCTh YMEHMUIA:



MCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY Ui COCTABJICHHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (POPMYINI OpPraHUYECKHUX
BEIIECTB;

COCTABJISITh YPAaBHEHUS XUMHUYECKUX PEaKUUd M PACKPHIBATH MX CYUIHOCTH:
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTAaBJICHHUS
AJIEKTPOHHOTrO OajaHca »dTUX peaklMii, peakuuid HMOHHOrOo oOOMeHa MyTEéM
COCTABJICHMSI MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

M3TOTaBIMBATH MOJAETU MOJIEKYJI OPraHMYECKUX BEUIECTB JJI MIUTIOCTPALIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUMN: YCTAHABIMBATH MPUHAAJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKWX BEIIECTB IO WX COCTaBy U CTPOCHUIO K ONpeAeIEHHOMY
KJIacCy/Tpynmne COCIMHEHUM, JaBaTh WM Ha3BaHUA IO CHCTEMaTUYECKOU
nomenknarype (IJUPAC) u mpuBoauTh TpuBHANbHBIC HA3BaHUA ISl OTACIBHBIX
IpE/ICTaBUTENIEH OpPraHWYEeCKUX BEIIECTB (STWIICH, AllETUJIEH, TOIYOJI, IJIMLEPHH,
ATWICHTTUKONb, (eHod, GopManbaeruy, aneTaablerujl, aieToH, MypaBbUHAS
KHCJIOTa, YKCYCHAasi KHCIIOTa, CT€apUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS KHUCIOTHI,
[VIMIWH, aJlaHWH, MalbTo3a, (PYKTO3a, aHWUIIWH, TUBUHWI, H30IPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHUE);

COPMUPOBAHHOCTh ~YMEHHUS OIpPENEsATh BHUJA XUMHYECKOH CBS3M B
OpraHUYECKUX COEIMHEHUSAX (KOBaJEHTHAas M MOHHAas CBS3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSI3b);

cOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSATh TOJNIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa s 00BSCHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (hHU3HUECKUe
U XMMWUYECKHE CBOWCTBA THIHWYHBIX TPEACTABUTENECH pa3IMYHBIX KJIAcCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, ITMKJIOAJIKAHOB, aJKEHOB, aJIKaIUEHOB, AJIKUHOB,
apoOMaTHUYECKUX YIJIEBOJOPOJOB, CIHPTOB, ajbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CIOXHBIX 3(QHUPOB, KXUPOB, HUTPOCOCAMHEHHH W aMHUHOB,
aMUHOKHCIIOT, OEJIKOB, yIIeBOI0B (MOHO-, TU- U MOJIMCAXapUI0B), HIUTFOCTPUPOBATH
TEHETUYECKYIO CBS3b MEXKIY HMUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX
PEeaKIMii ¢ UCTIOTH30BAHUEM CTPYKTYPHBIX (pOpMYyIT;

c(hOPMHUPOBAHHOCTh YMEHHUS TIOJATBEPXKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPTaHWYECKUX COCIAWHEHUH OT
KpPaTHOCTH W TUIA KOBAJICHTHOU CBS3U (G- M T-CBSI3H), B3aUMHOTO BIIMSHUS aTOMOB U
TPy aTOMOB B MOJIEKYJIax;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEePH30BaTh HCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbs (HEDTh, IPUPOJHBIN a3, YTOJb), CHIOCOOLI €ro nepepaboTKu U MPAKTUUECKOEe
npUMEHEHHUE NPOAYKTOB MepepaboTKH;

c(OpPMUPOBAHHOCTh BJIAJEHUSI CHUCTEMOW 3HAHUM O €CTeCTBEHHO-HAYYHBIX
METOJlaX TO3HAHWS — HAOIIOJECHUH, U3MEPEHHU, MOJACIMPOBAHUHU, HKCIIEPHUMEHTE
(peambHOM M MBICIIEHHOM) W YMEHUS TPUMEHSTH 3TH 3HAHUS,



c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh OCHOBHBIE OMEPAIMH MBICIUTEIIHLHON
NESTENbHOCTY — aHaJIU3 W CHUHTE3, CpaBHEHHE, 000O0IIeHHE, CHCTeMaTH3alluIo,
BBISIBIICHUE NTPUYMHHO-CJIEICTBEHHBIX CBS3€H — JJIl M3YYEHHS] CBOWCTB BEILIECTB U
XUMHYECKUX PEAKLINN;

c(hOPMHUPOBAHHOCTh YMEHHI: BBISBJISATh B3aMMOCBS3b XUMHUYECKUX 3HAHUU C
HNOHATUSIMU U TPEACTABICHUAMH JPYTMX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHUS CYIIHOCTH MAaTEpHAIbHOIO €IMHCTBA MUpA,
WCIIOJIB30BaTh CUCTEMHBIC 3HAHHS IO OPraHMYECKOW XUMHUHU MJisi OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI TI0O XUMUUYECKHM (HOpMYyJIamMm
U ypaBHEHHUSIM XHMHUYECKHUX PEaKIUi C HCMOJb30BaHUEM (U3UYECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Pacy€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMYIIbI
BEILIECTBA [0 WU3BECTHBIM MACCOBBIM JIOJSIM XHWMHYECKHUX 3JEMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH C
MO3ULUI 3KOJOTUYECKON O€30MaCHOCTH MOCIEICTBUS OBITOBOW U MPOU3BOICTBEHHOM
JESITEIPHOCTH 4YEJIOBEKA, CBS3aHHOW C TIepepadOTKOM BEIIECTB, MCIOIb30BaTh
MOJIyYCHHbIC 3HAHUA IS MPUHATHS TPAMOTHBIX pElIeHUW MpoOjieM B CUTYyalHsX,
CBSI3aHHBIX C XMMUEH;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSATEIbHO IUIAHUPOBATH M IPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIyYeHHE W U3yYeHUE CBONCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHbIE pPEAKIMH YIJIEBOAOPOJOB PA3NIMYHBIX KJIACCOB H
KHCIIOPOJCOIECPKAIIMX OPraHMYECKMX BEUIECTB, PEUICHUE HKCIEPUMEHTAIbHBIX
3alad [0 PACHO3HAaBAaHUIO OPraHUYECKUX BELIECTB) C COOJIIOJCHHEM MPaBUII
O0e3zomacHoro oOpamieHusi ¢ BellecTBaMu U JJAOOpAaTOPHBIM  00OPYIOBAHUEM,
dbopMynupoBaTh 1€b HMCCJIEAOBAHMS, TPEJICTABIATb B pa3Iu4yHOW Qopme
pe3yabTaThl SKCIEPUMEHTA, AaHATIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMECHHUIA:

coOI0/IaTh TMpaBUiia AKOJOTUYECKU I1€JIeCO00pPa3HOTO TMOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTH B IEJISX COXPAHEHUSI CBOErO 3/I0POBBS, OKpPYKaroIIel
MIPUPOJHOM CPEIIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, MOHMMAs cMmbich noka3zarens [TK;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh TNMPUMEHEHUS] OPraHMYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIB3;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYILECTBIATH IICJICHANPABIECHHBI TOUCK
XUMUYECKON MH(POpMalMU B Pa3IMYHbIX MCTOYHHMKAX (HAy4yHas M y4eOHO-Hay4dHas
JuTEpaTypa, CpeicTsa mMaccoBoi MH(opMmanuu, UHTEpHET U Apyrue), KpUTHUECKH
aHAIM3UPOBATh XUMUYECKYI0 HHGPOpPMAIHIO, repepadbaThiBaTh €€ W HCIOIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN Y4eOHOU 3a/1auei.
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[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «O0mas u HEOpraHu4ecKas XUuMHs
OTpaXaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUM: O MaTepUaIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBICHUN MPUPOJIBI, O MECTE U 3HAYECHUU XUMUU
B CUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECIEYEHUN YCTOMYMBOTO Pa3BUTHS, B
pEIICHUH TPOOJIEM 3KOJIOTMUECKOM, SHEPreTUYecKOd M MHUIEBON O€30MacHOCTH, B
Pa3BUTHHU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTE€pPHAJIOB, HOBBIX UCTOYHUKOB HEPTUH, B
oOecre4eHnd  palMOHANBHOTO  TPHUPOJONOIL30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUsI M O0OWeld KyJabTyphl 4YeNOBEKa, a TakKe HSKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPEIE;

BIIQJICHHE  CHUCTEeMOM  XMMHUYECKHX  3HAHHWA,  KOTOpas  BKIIOYACT:
OCHOBOTIOJIAraoIIUe MOHATHS — XUMUYECKUHN DJIEMEHT, aTOM, SIIPO aTOMa, H30TOIIBI,
AJICKTpOHHAsE 000JIoYKa aroma, S-, P-, d-aToMHBIE OpOWTAM, OCHOBHOE M
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, THOpUIM3alMs aTOMHBIX OpOuTaiield, HOH,
MOJICKYJIa,  BaJIGHTHOCTb,  DJIEKTPOOTPUIATEIBLHOCTh,  CTENEHb  OKHUCJICHUS,
XUMUYECKass CBs3b (KOBaJeHTHasi, WOHHAs, MeETaJUIMuecKas, BOJOPOHAs),
KpUCTaJUIMUecKasi pemeéTka, XUMHYECKas peakius, pacTBOp, DJIEKTPOJIUTHI,
HEIJICKTPOJUTHI,  AJIEKTPOJIUTHYECKAss JUCCOLMALMS, CTEMEHb JIUCCOIMAIINH,
BOJIOPOJIHBIM  TOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTEIb, TEIJIOBOM 3(deKT
XUMUYECKON peakiui, CKOPOCTh XWMHUYECKOW PEaKIuu, XUMUYECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPUS IIIEKTPOIUTHIECCKON AUCCOIUAIINH, TEPHOIUICCKIIA 3aKOH
JA.. MeHneneeBa, 3aKOH COXpPAHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHHS U
MIPEBPAIICHUS] PHEPTUU TP XUMHUYECKUX PEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3BIK
XUMUHU, MUPOBO33PEHUYCCKUE 3HAHUS, JIGKAIME B OCHOBE MMOHUMAHUS MPUINHHOCTH
U CHCTEMHOCTH XMMHYECKHX SIBJICHHUH; COBPEMEHHBIC TMPEACTABICHHUS O CTPOCHUU
BEIIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M HaIMOJIEKYJSPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3Max XWMUYECKUX pEaKluid, TEePMOJUHAMUYECKUX H
KHHETHYECKUX 3aKOHOMEPHOCTAX UX TMPOTEKaHUS, O XHUMHYECKOM pPaBHOBECHH,
pacTBOpax W JHCIEPCHBIX CHUCTEeMax; (HaKTOJOTUYECKHE CBEICHHMSI O CBOMCTBax,
COCTaBe, MOJIYYCHHH M 0O€30MacHOM HCIIOJIb30BAHWN BAXKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY M NPAKTUYECKON JCATEIHHOCTH 4YEIOBEKa, OOIIMX HAyYHBIX
MPUHITUTIAX XUMUYECKOTO MPOU3BOICTRA;

c(hOPMHPOBAHHOCTh YMEHHWH: BBISABJIATh XapaKTEPHBIC IPU3HAKUA TTOHSTHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, HCIIOJH30BATh COOTBETCTBYIOIIHME ITOHSATHS TIPH
OTMCAaHUM HEOPTAHMUYECKUX BEIIECCTB M UX MPEBPAIICHU;

c(OPMHPOBAHHOCTh YMEHHUS HCIIOIb30BATh XUMHUYECKYIO CHUMBOJIMKY IS
coctaBieHust  GOpMyd  BEUIECTB U YpPaBHEHUA  XMMUYECKHX  PEaKIIMd,
cucrematudeckyro HomeHknatypy (IUPAC) u TpuBmanibHble Ha3BaHHUS OTIEIbHBIX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OIPEACISITh BAJICEHTHOCTh U CTETCHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIWHCHUSX, BUJ XHUMHYECKOW CBS3U (KOBAJICHTHAS,



WOHHAs, MeTajulInyecKas, BOJOPOJHAs), TUI  KPUCTAUIMYECKOW  PEHETKU
KOHKPETHOT'O BEIECTBA;

c(OpPMUPOBAHHOCTb YMEHUS OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUA
XUMHUYECKON CBS3M M TUIA KPUCTANIMYECKOW pEemETKH, OOMEHHBIH M JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJICHTHON CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUM: KJIacCU(ULMPOBATH: HEOPraHUYECKHE BEIIECTBA
[0 UX COCTaBy, XMMHUYECKHE PEAKIUH M0 PA3IMYHBIM MPU3HAKaM (YHUCIY U COCTABY
pearupyromux BEIIECTB, TEIUIOBOMY A((eKTy peakuuu, HU3MEHEHHUIO CTeneHei
OKHCIIGHUSI DJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTaiu3aropa U JpyTue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH IJIs KIacCU(DUKAIMH U3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICH NIepruoandeckoro 3akona . U.
MeHnpneneeBa U JIEMOHCTPUPOBATH €0 CHCTEMAaTH3UPYIOILYIO0, OOBSICHUTEIbHYIO H
INPOrHOCTUYECKYIO (PYHKLINU;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB
U MOHOB XMMHMYECKHUX DJIEMEHTOB IIEPBOr0O—4ETBEPTOrO nepuonos llepuoanueckon
cucrembl J[.MI. MenneneeBa, HUCNONB3ys MOHATHUA «IHEPIETUYECKUE YPOBHUY,
«IHEPTreTHYECKHe MOIYPOBHM», «S-, P-, O-aroMHBIe OpOWUTANIN», «OCHOBHOEC H
BO30YKIEHHOE HHEPreTUUYECKUE COCTOSIHUS aToMay; OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHS] CBOWCTB XMMHYECKUX JJIEMEHTOB M MX COCIAMHEHUH II0 IIEPUOJAM MU
rpynnam Ilepuonmueckont cucremsl [[. M. Menneneesa, BaJe€HTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX AJIEKTPOHHBIX 000JI0UEK;

c(OPMUPOBAHHOCTh ~ YMEHH:  XapakTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMHYECKUE CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKAY HEOPraHNYECKMMHU BENIECTBAMM C MOMOILIBIO YPABHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMM;

cOPMUPOBAHHOCTh ~ YMEHHUS  pacCKpblBaTb  CYIIHOCTb:  OKHUCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTAaBJICHUS JJIEKTPOHHOIO OanaHca
ATUX peaKlMii; peakiuil HOHHOrO OOMEeHa IMyTEM COCTAaBJICHUS HMX TOJHBIX U
COKpAILEHHBIX VIOHHBIX YPaBHEHUN; peakuuit TUAPOIN3a; peaxkuui
KOMIUIEKCO0Opa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMUHHS);

cOPMUPOBAHHOCTh ~ YMEHHUS  OOBSCHATH 3aKOHOMEPHOCTH  IMPOTEKAHUSA
XUMUYECKUX PEAKUUHA C YYETOM HUX IHEPreTUUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHSI CKOPOCTM XUMHUYECKOW pEaKUWH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(akTOpoOB, a Tak)Ke XapaKTep CMEIICHUS XMMHUYECKOrO0 PaBHOBECHUS O] BIUSHUEM
BHeIIHUX Bo3aeicTBui (mpunuun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUS XapAKTEPU30BaTh XUMUUYECKUE PEAKIINH, JICKAINE
B OCHOBE ITPOMBIIIJIEHHOTO MOJIYYEHHsI CEPHOM KHUCIIOTHI, aMMHUaKa, OOIINE HAYYHbIE
OPUHLMIBL ~ XMUMHUYECKHX  IPOU3BOJCTB;  LEJIECOOOpPa3HOCTb  IPUMEHEHUs
HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY € TOYKH 3pPEHUS
COOTHOILECHHUSI PUCK-TI0JNIb3A;

c(OpPMUPOBAHHOCTh BJAJEHUS CUCTEMOW 3HAHUA O METOJaX HAYYHOTO
MO3HAHUS SIBICHUW TPUPOIBl — HAOJIIOACHHE, HW3MEpPEHHe, MOJEIUPOBaHUE,



AKCIEPUMEHT (peajbHbI U MBICICHHBIN), UCIOIB3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS MPUMEHSTh 3TU 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIICJOBAHUU BEIIECTB U
JUTsl OOBSICHEHUS] XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPUPO/JIE, MPAKTUUECKON
JESITETbHOCTH YEJI0BEKa U B TOBCEAHEBHOM JKU3HU;

c(OPMHUPOBAHHOCTh YMEHHUSI BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSIMU W TPEACTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0OCO3HAHHOTO MOHUMAaHHUS MaTePUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM TTOHSATHI
«MaccoBasi J0JiA BEUIECTBA B PACTBOPE» U «MOJIIPHAs KOHIIEHTPAIUs»; MAacChl
BeIllECTBA WM OOBEMA raza MO HM3BECTHOMY KOJWYECTBY BEILECTBA, MAacce WM
00BbEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIIMU BEILIECTB; TEIIOBOTO d(pdekTa peakuuu;
3HAQ4YEHUs BOJOPOJHOrO TOKAa3aTesisi pacTBOPOB KHUCIOT W IIENOYEeH C HM3BECTHOU
CTENEHBIO JHCCOLMAlUU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKuu, €CIM OJJHO M3 UCXOJHBIX BEUIECTB JAHO B BUJIE PACTBOpA C ONPEACIEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B U30BITKE (UMEET MPUMECH);
JI0JIM BBIXOJIa MPOAYKTa peakIuu; 00ObEMHBIX OTHOIIICHUI ra30B;

c(hOPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSATEIBHO IUIAHUPOBATH M IIPOBOJUTH
XUMUYECKUN IKCIIEPUMEHT (MPOBEJEHUE PEAKIMi HOHHOTO OOMEHa, MOJATBEPKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPTaHWMYECKUX BELIECTB, OMPENEICHUE CPEAbl PACTBOPOB
BEIIIECTB C TIOMOIIBI0O MHANKATOPOB, U3YUYEHUE BIMUSHUS PA3TUYHBIX (DAKTOPOB Ha
CKOpPOCTh XMMHUUYECKON pEakiMM, PEIICHHE IKCIEPUMEHTAIbHBIX 3aJad M0 TeMaMm
«Metamb» u «HemeTtamibl») ¢ coOM0IeHHEM MpaBU 0€30MaCHOTO OOpAICHUS C
BelllECTBAMU W JIabopaTOpHbIM  0OOpyAoBaHueM,  (HOpMyIHpoBaTh  IEJb
WCCIICIOBAHUSI, TPEACTABIATh B Pa3auyHON ¢dopme pe3ynbTaThl IKCIEPUMEHTA,
aHaJIM3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOAATh MpaBWiia MOJH30BAHUS XUMHUYECKON
MoCcy/lIol W JabopaTOpHBIM O0OpyAOBaHHEM, OOpallleHHUs C BEHIECTBAMU B
COOTBETCTBHUM C HHCTPYKIMSIMHU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTBITOB, HSKOJIOTMYECKH IeIeCO00pa3HOTO TIOBEACHHS B OBITY W TPYAOBOU
NEATEIIbHOCTA B 1IEJIIX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOUIEH MPUPOIHOU
cpeabl W JIOCTHXKEHHSI €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JIEWCTBUS HA MUBbICE OPraHU3Mbl OMPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMAas cMbIcs noka3zarens [1/IK;

c(hOPMHUPOBAHHOCTh yYMEHUN: OCYIIECTBIISITh II€JICHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMAIIMU B Pa3IMUHBIX MCTOYHHMKAX (HaydyHas W y4eOHO-HaydHas
JuTEepaTypa, cpelacTsa mMaccoBoi MH(opmanuu, UHTEpHET W apyrue), KpUTHUYECKU
aHaJM3UPOBaTh XUMHUYECKYI0 MH(OpMaluio, nepepadbarsiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1auei.
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n/n Bcero paGoThI paGoTh! oOpa3oBaTe/ibHbIE pecypchbl
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
11 !lpeaver opramirieckoii Ximit. Teopus cpoeiis g Bumnorexa IIOK https://m.eds0o.ru/d69df650
opraHnyeckux coequuennii A. M. bytiepona
Hroro no pazneny 8
Pa3znea 2. YrieBoaopoasbl
21  |lpeACTBHEIC YIICBOOPOAG! — ANKAMbI, 5 Bu6morexa LIOK https://m.eds0o.ru/d69df650
[IUKIIOATKAHBI
2.2 HenpezebHbie yriieBon0poa!: aikeHsl, 14 1 bu6mmoreka 1{OK https://m.edsoo.ru/d69df650
QJIKaTUCHBI, JTKMHBI
2.3 ApoMaTudeckue yriieBoaopo/sl (apeHsl) 8 bubnnoreka LHOK https://m.edsoo.ru/d69df650
04  IIPMPOIHbIC HCTOUHMKH YTICBOIOPOIIOB H HX 4 Bu6moreka [TOK https:/m.edsoo.ru/d69df650
nepepadoTka
2.5 ["asnioreHnpor3BOAHBIE YTIEBOJOPOIOB 4 1 bu6nuoteka LIOK https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHU s
3.1 Crnuptsl. Oenon 11 1 bubamnorexa LHOK https://m.edsoo.ru/d69df650
KapOoHHITbHBIE COSTMHEHUS: ATbIETUIBI H
3.2 keToHbl. KapOboHoBbIe KUCIOTHI. ClI0KHBIE 21 1 bu6nuoreka L{OK https://m.edsoo.ru/d69df650
3¢upsl. XKupbl
3.3 YraeBoast 9 1 but6mmoreka [{OK https://m.edsoo.ru/d69df650
Uroro no pazneny 41 ‘
Paznea 4. A3oTconepskaniue opraHuyeckue coeIuHeHus
4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 12 ‘ 1 2 bubmmotexa LIOK https://m.edsoo.ru/d69df650
Hroro no pasneny 12 ‘

Paspnen 5. BeicokoMoOJIeKy A pHbIE COCIUHEHUSA
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5.1 BricokoMOIEKyJISIpHBIE COSTUHECHUSI 6 1 bubnuoreka [{OK https://m.edsoo.ru/d69df650
Hroro no pazueny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 6
11 KJIACC
KounyecTBO 4acoB
N HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KonTpoabubie  IIpakTuyeckue JJIEKTPOHHbIE (LHPPOBHIC)
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThbI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH u
1.1 [Tepuonuueckas cucteMa XUMHUYECKUX JIEMEHTOB 9 bu6nunoteka LIOK https://m.edsoo.ru/2dd57f24
. . MenneneeBa
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIecTB 11 1 bu6nunoteka LIOK https://m.edsoo.ru/2dd57f24
1.3 XUMHUYECKUE PEaKIuu 19 1 3 bu6nunoteka LIOK https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Paznen 2. Heoprannuyeckasi XumMus
2.1 Hewmetanmib 31 1 3 bubnuoreka ITOK https://m.edsoo.ru/2dd57f24
2.2 Mertabl 23 1 2 bubnuoreka ITOK https://m.edsoo.ru/2dd57f24
Hroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
3.1 MeTtoabl TO3HAHUS B XUMUAN. XUMUS U )KU3Hb 9 bu6mmoteka LIOK https://m.edsoo.ru/2dd57f24
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 4 8
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