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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma 1o XMMHM Ha YpOBHE CpeAHEro o0uiero oopa3oBaHUs
paspaboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHU K pe3yabTaTaM OCBOCHHUS
denepanbHOit oOpa3zoBaTenbHOU IPOTPaAMMBbI CPEIHETO oO1ero
oobpazoBanusa(POII COO), npencraBneHHbix B PeaepaibHOM rocyaapCTBEHHOM
oOpazoBarensHoM cTangapre COQO, c¢ yuérom Konnenuuu mnpenoaaBaHus
yueOHOro mnpeamera «Xumus» B 00pa3zoBarelbHBIX opranuzanusx Poccuiickoi
@depepauny, peaTM3yOUMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, H
OCHOBHBIX TMoJoXeHuil «Crtpareruum pa3BuTths BochnurtaHus B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 -p.).

XuMusi Ha ypOBHE YIIIyOJIEHHOTO HW3YYEHMsI 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAydyHOTro oOpa3oBanus ywanmxcs 10-11 kmaccos.
N3yuenue mpeamera, peaqmdyeMoe B YCIOBUAX U dEpeHIIMPOBAHHOTO,
npoduIbHOr0 OOy4YeHMs, NPU3BaHO OO0ECNEeYuTh O00IIC00Pa30BATENbHYI0 U
OOILEKYIbTYpHYIO TMOJTOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO JJIs
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHUAM KU3HU B COILIUYME, a TaKKe AJIs
IPOJOJDKEHHUsSI 00YUYEHHUsI B OpraHu3alusX npodeccuoHaaIbHOTO 00pa3oBaHus, B
KOTOPBIX XUMUS SIBJISIETCS OAHOM U3 TIPUOPUTETHBIX TUCLIUILIUH.

B nporpaMme 1m0 XuMHMM Ha3Ha4Y€HHUE MNpeAMETa «XUMHUs» MOJIYy4aeT
NoApOOHYI0 HHTEPHpPETAlM0 B COOTBETCTBUU C  OCHOBOIOJAraroUMMHU
nosioxeHusMu OI'OC COO o B3auMOOOYCIIOBJICHHOCTH LEJIEH, COAep KaHMs,
pe3yiabTaToB 00y4YeHUs: M TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUETENBCTBOM TOMY SIBIISIFOTCS CIIEAYIOIIME BBINOJHSAEMbIE MPOTPAMMON 1O
XUMHUH QYHKIUU:

e UH(OPMAMOHHO-METOAUYECKAs, pealu3alus KOTOpod oOecrneynBaeT
MOJIyYCHUE TPEJCTABICHUS O IeNsAX, COJepKaHuu, OOIlell cTpareruu
00y4eHUs1, BOCTIUTAHUS U Pa3BUTHA 00 yUAIOIIMXCS CPEACTBAMU IIPEIMETa,
M3Yy4aeMOoro B paMKaxX KOHKPETHOTO Mpo(uis;

e OpraHM3alMOHHO-TIAHUPYIOIIAs, KOTOpas npen1ycMaTpuBacT
OTpe/ielieHre: TMPUHIIMIIOB CTPYKTYPUPOBAaHUS U TMOCJIEAO0BATEILHOCTH
U3y4eHHUs] y4eOHOro Marepuaia, KOJMUECTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTEePUCTHUK; TMOAXOJ0B K (GOPMUPOBAHUIO COJIEpPKATEILHON OCHOBBI
KOHTPOJIA M OILIGHKH O00pa3oBaTeNbHBIX JOCTHKCHUNA OOYy4arolmxcs B
paMKax HMTOrOBOM arrecTalu B (OpMe €AMHOTO TOCYIapCTBEHHOTO
DK3aMEHa 10 XUMUH.

[Iporpamma a1 yriay0JIEHHOTO U3YUEHUSI XUMUH:



e YCTaHABIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHUEe, 0053aTelbHOe
U WU3y4eHHs B paMKax OTAEIbHBIX Mpoduied, mperycMarpuBact
pacrpeneneHie U CTPYKTYpUPOBAaHUE €ro IO KiaccaM, OCHOBHBIM
coJieprKaTebHbIM JIMHUSIM/pa3aesiaM Kypca;

e AT NMPHUMEPHOE paclpeleleHue y4eOHOr0 BPEMEHH, PEKOMEHIYEMOTO
JUTS U3YUEHUS OTACIbHBIX TEM;

e TpeiaraeT MPUMEPHYIO MOCJEI0BAaTEILHOCTh HM3YUEHHUS Yy4eOHOro
Marepuaia ¢ y4€ToM JIOTUKU MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIIPEAMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIIPETALMIO LIENEN U 3a/1a4 U3yUYEHUS MPEeaMETa
Ha yriIyOJEHHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJEPKATENbHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUSI OCHOBHON 00pa3oBaTelbHOU
nporpaMMbl  cpeaHero  oOmero  oOpa3oBaHusi  (JJMYHOCTHBIX,
METaNpeAMETHBIX, MPEIMETHBIX), a TaKKEe C Y4ETOM OCHOBHBIX BHUAOB
yu4e€OHO-TIO3HABATENIbHBIX  JIEUCTBUIA OOydYaromerocss IO OCBOEHHUIO
COJIEp KaHuUs MTPEAMETA.

[lo Bcem Ha3BaHHBIM MO3UIMSIM B MPOTrpaMMe MO XMMUU IpPETycMOTpeHa
IPEEeMCTBEHHOCTh € OOY4Y€HHMEM XUMUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHusi. 3a MpenesaMd YCTAaHOBJIGHHOW MPOTpaMMONl 10 XUMHUU
00s13aTenbHON (MHBApUAHTHOM) COCTABIISIONIEH COoAepKaHusl yueOHOTro peiMeTa
«XuMHs» OCTa€Tcsi BO3MOYKHOCTh BbIOOpa €ro BapUaTHMBHOM COCTaBIISIONICH,
KOTOpasi J0JDKHA OMpPEAeNsThCS B COOTBETCTBUU C HAIIPABJICHHUEM KOHKPETHOTO
npoduis 00yueHusl.

B cootBerctBuM ¢ koHuentyanbHeiMu mnoJioxkeHusmu DPI'OC COO o
HAa3HAUYCHUH TIPeAMETOB 0a30BOTO MW YINIYOJIEHHOTO YPOBHEM B CHUCTEME
nupdepeHpoBaHHOTO OOYy4YEeHHsI HA YPOBHE CpEAHEro oOiiero oOpa3oBaHUs
XUMHSI HAa YpPOBHE YIIIyOJEHHOTO U3Y4YEHHs] HalpaBlIieH Ha peau3aluio
NPEEMCTBEHHOCTH €  MOCJEAYIOUMM  3TarloM  MOJYYEHHs] XUMHUYECKOTO
oOpa3oBaHUsi B paMKaX M3YUYEHUS CIEUUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JUCIUIUIMH B By3aX ¥ OpTraHU3alMsIX CpEeAHEro npodecCuoHaabHOTO
oOpazoBanusi. B 3TOl cBsI3M H3ydeHUE MpeaMeTa «XUMHUS» OPHUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllMpeHue ¢ YriayOJeHWe TEeOpeTUYeCKOn U
MPaKTUUYECKOM MOATOTOBKH 00 yUaIOIIMXCsl, BRIOPABIIUX ONPEACIEHHBIN P 0 QU
00y4eHHs1, B TOM YHCJIE C MEPCIEKTUBOM MOCIETYIONIEr0 MOTyYSHHS] XUMHUUECKOTO
oOpa3oBaHus B OpraHu3alusax npodeccuoHamrbpHOro oopazosanusi. Hapsiay ¢ atum,
B cBere TpeOoBanmii OPI'OC COO K mIaHHpYeMBIM pe3yJibTaTaM OCBOCHHS
beneparbHOW 00pa30BaTEIBbHON MPOTPAMMBI CPETHETO OOIIETro 0Opa3oBaHUS
U3y4deHHe TMpeaMeTa «XuUMHUs» OPUEHTHPOBAHO TaKXE Ha peEIIeHUEe 3a1a4y



BOCIIUTAHUS U COLIMATBHOTO Pa3BUTHUS 00ydaromuxcs, Ha (GopMUpOBaHUE Y HUX
OOIIEUHTEIUIEKTYIbHBIX YMEHUH, YMEHUI paluoHaIM3auu y4eOHOTro Tpyda U
0000IIEHHBIX CMOCOOOB ACSATEIBHOCTH, HWMEIONIMX MEXIUCIUTUTMHAPHBIH,
HAJINPEAMETHBIN XapakTep.

CocrapisionmmMu npeamera « XUMUs» Ha ypOBHE YIIIyOJIEHHOTO HU3y4YEHHS
SBISIIOTCS  yIIyOsnéHHble Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHuyeckas xuMus». [lpu onpeneneHnu moaxoa0B K 0TOOPY U CTPYKTYPHO M
OpraHu3aly COAEPXKaHUs STHUX KypcOB B MIpOrpamMMme [0 XUMHUHU 33 OCHOBY
npunAThl nosnoxenuss ®I'OC COO o pazmuuusx 0a30BOro M YriyOJIEHHOTO
YPOBHEHN U3Y4YECHUS ITPEAMETA.

OcHoBy conepxanusi kKypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHW4YecKass XUMUS» COCTABISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUWA U
yMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YYEHHUs MpeAaMera. JTa cucTtemMa
3HAaHUN TIONMy4aeT OMPENCNEHHOE TEOPETUYECKOE JOTOJIHEHHE, IMO3BOJIIONICe
OCO3HAaHHO OCBOMUTHb CYIIECTBEHHO OOJbIMHA 00BEM  (HaKTOJIOTHUYECKOTO
marepuana. Tak, Ha yriyOJ€HHOM YpOBHE H3y4deHHs Tpeamera obecredeHa
BO3MOKHOCTh 3HAYUTEIBHOTO YBEIWYEHHS OOBbEMA 3HAHUN O XUMUYECKUX
AIIEMEHTaX M CBOWCTBAX WX COCIUWHEHUWN HAa OCHOBE PACHIMPEHHS U YIrIIyOJeHUs
NpEeCTAaBICHUI O CTPOCHHUU BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
NPOTEKaHMsI PEAKIIHiA, pacCMaTPUBAEMBIX C TOYKH 3PEHHSI XUMUUECKOW KMHETUKU
U TepMoAuHaMuKH. M3ydeHuwe mnepuoguveckoro 3akoHa U llepumommueckoi
CUCTEMBl ~ XUMHUYECKHX  JJIEMEHTOB  Oasupyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TPECTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKas CBSI3h
0OBSCHSIETCSI C TOUKH 3pEHUS DJHEPTETUY €CKUX U3MEHEHHH 1pu €€ 00pa3oBaHUU U
pa3pylleHny, a TakKe C TOYKU 3pEHUS MeXaHH3MOB e€ oOpazoBanus. M3yuenue
TUTMOB  pEaKIuid  JIOMOJHSAETCS  (OPMHUPOBAHUEM  NPEICTABICHUH 00
AIIEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIIIABOB U PACTBOPOB BEIIIECTB.
B kypce opraHu4eckoi XUMUU TIPH PaCCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEIMHEHHH yJIeNsIeTcs 0c000e BHUMaHKE BOMPOCaM 00 AIEKTPOHHBIX 3 PekTax,
O B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIuil.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpPKaHHUE KypCOB XUMUU
yrIyONEHHOTO YPOBHS U3YUCHHUS IS KJIACCOB OMIPEEIEHHOTO PO huitst (TIIaBHBIM
oOpazoM Ha WX CTPYKTypy H XapakTep JIOMOJHEHWH K oOmeld cucreme
NPEIMETHBIX 3HAaHUI) OKA3bIBAIOT BIMSHHE CMEXKHBIE MpeAMeEThl. Tak, Hanpumep,
B COJIepKaHWUU TIpeaMeTa JJIsl KJIaCCOB XUMHUKO-(hU3UIECKOTO MPOoPuIIss 00bIIoe
3HA4YCHUE OyAyT MMETh JJIEMEHTHl y4eOHOTO Marepuana 1o oOmei xumuu. [Ipu
U3Y4YEHUU NpeaMeTa B JIaHHOM Cllyyae akUeHT OyIeT clielaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOIHOCTh 3aKOHOB U TEOPHH B XUMHUH U B (DU3HKE: aTOMHO -
MOJIEKYJSIpHAs TeOpHUsl (MOJICKYJIIpHAsi TeOpHUsl B (PU3UKE), 3aKOHBI COXPAHCHHS



MacChl M DHEPIMM, 3aKOHBI TEPMOJAWHAMHKH, DJIEKTPOJIM3a, MPEICTABICHHUS O
CTPOEHUU BELIECTB U IPYroe.

B 1O Xe BpeMsa B coOAepkKaHUM IpeaMera Uil KJIacCOB XUMHKO-
Oounonoruueckoro npodwuis 00JbIINI YAETbHBIM Bec OyaeT UMETh OpraHudecKast
xumusi. B 3TOM  cioywae mpenocTaBisieTcss  BO3MOXKHOCTh Il OoJiee
OOCTOSITEILHOTO  PAacCMOTPEHUS XMMHUYECKON OpraHu3aluy KIETKM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOAST, K MpUMEpY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMMHIbI, OCNKH, YIJIEeBOAbl, HYKICHHOBBIC
KHUCJIOTBI U Apyrue. llpu 3TOM 3HaHHA O COCTaBE W CBOWMCTBAX MPENCTAaBUTENECH
OCHOBHBIX KJIACCOB OPTaHMYECKUX BEILIECTB CJIY)KAT OCHOBOM I W3y4YCHHUS
CYILLIHOCTH NPO1IeCCOB (POTOCUHTE3A, IbIXaHUS, TUIIEBAP CHUS.

B mnnane ¢opmupoBaHUs OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHUS
0O11IeHayYHbIX METO10B IO3HAHUS U OTBITA IPAKTUYECKOTO TPUMEHEHHSI HAYyYHbI X
3HAHUWA H3y4yeHue npeaMera «XUMUsS» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SAX C Y4YEOHBIMU MpEIMETaMH, BXOJSLIMMH B COCTaB
npeaMeTHbIX obnactell «EcTecTBEHHO-Hay4dHble TpenMmeTv», «Maremaruka u
uHpopMaThKa» U «Pycckuil I3bIK ¥ IUTEpATYpa».

[Ipyn w3yyeHum ydeOHOro mnpeaMeTa «XUMHsS» Ha YriayOJEHHOM YpPOBHE
TaKXke, KaKk Ha ypOBHE OCHOBHOTO U Cpe/lHero odiero oopazoanus (Ha 6a30BoM
YPOBHE), 3a7ja4eil NEPBOCTENECHHOW 3HAYUMOCTHU ABJSIETCS (POPMUPOBAHUE OCHOB
HAyKHd XUMHU Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHHWS, MPAKTUYECKOU
JEATEIbHOCTH YEI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenue
TOW 3aJaud Ha YriayOJIEHHOM YpOBHE H3YyYE€HMs MpEeAMeTa IIpeAnosaraet
peaNM3aLnIo TaKUX LENEH, KaK:

e (opMUpOBaHHE TMPEACTABICHUNA: O MaTepUAILHOM €IMHCTBE MUpA,
3aKOHOMEPHOCTSX U I03HABAEMOCTH SIBJIEHUH IPUPOJIbI, 0 MECTE XUMHUHU B
CHUCTEME E€CTECTBEHHBIX HayKk W €€ BeAyuled posm B 0OecneueHuu
YCTOMUMBOTO  pPa3BUTHUS  YEJIOBEUECTBA: B  pEUIEHUHM  MpobIiemM
HKOJIOTUYECKOM, IHEPTreTUUECKON U MUIIEBON O€30MacCHOCTH, B pa3BUTUU
MEJMLMHBI, CO3IaHUH HOBBIX MaT€prajioB, HOBbIX UICTOYHUKOB SHEPTUU, B
o0ecTnieueHnn palMoOHAIbHOTO MPUPOAONOJIBL30BaHus, B (HPOPMUPOBAHUHU
MHUPOBO33pEHUS U OOIIEH KYyJIbTYphl YEIOBEKA, a TAaKKe IKOJOTUYECKH
000CHOBAHHOI'0 OTHOIIIEHUS K CBOEMY 3/I0POBbBIO U IPUPOIHOM CPENIE;

e OCBOCHME CHCTEMBl 3HAaHHUM, JIGKAIMX B OCHOBE XUMHUYECKOHN
COCTAaBJISIOIIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: GyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB M TEOPUU XHMMHH, COBPEMEHHBIX IPEICTABICHUNU O
CTPOCHMU BEIIECTBA HA pasHbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKHX U
KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs XMUMHUYECKHX PEaAKIMi, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMAX, 00 00IIHX
HAYYHBIX MPUHIUIIAX XUMHYECKOTO MPOU3BOJICTBA;

e ¢opmupoBaHue y  OOy4yarOUMXcs  OCO3HAHHOTO  TOHHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMUYECKHX 3HAHUU I OOBSICHEHHS
KITFOYEBBIX HJIed W TpoOJieM COBPEMEHHOW XUMUH, IJIs1 OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOUIMX €CTECTBEHHO-HAYYHYIO PUPOIY;
IrPaMOTHOTO PeIIECHUs TPOOJIEM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHMSI,
aHAJIM3a U OLEHKH C IO3ULIMN KOJIOTHYECKOM O€3011aCHOCTHU OCIEACTBHUI
OBITOBOM M TMPOU3BOJICTBEHHOW NEATEIHHOCTH YEIOBEKA, CBSI3aHHOW C
XAMUYECKUM TPOU3BOJACTBOM, HCIOJb30BaHUEM U mepepaboTKoin
BELIECTB;

e yIIIyOJICHWE TMPEJNCTABICHUM O  HAYYHBIX  METOJIaX  IO3HaHWUS,
HEOOXOJIMMBIX i1 MPUOOPETEHUST YMEHUN OpPHUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHUM, HMEIONMX MECTO B
NPUPOJIE, B IPAKTUUECKOH IS TETbHOCTH U TOBCETHEBHOM AKU3HH.

B mnnane peamu3anuMy NEpBOOYEPEIHBIX BOCHHUTATENBHBIX U Pa3BUBAIOIIMX
(GYHKIMIA LENOCTHONW CHUCTEMBI CpPEIHEro oOIero oOpa3oBaHUs MPU U3YyYEHUU
npenmera «XuMUS» Ha YINIyOJNEHHOM YpOBHE OCOOYI0  aKTyallbHOCTb
NpUOOPETAIOT TAKUE LENU U 33/1a4H, KakK:

e BOCHHUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBJIEHUH MPUPOMIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B OOJIACTU TEOPETUYECKUX H
NPUKIAHBIX UCCIIEAOBAaHUN B XUMUHU, (OPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIlMM K OOYYEHHIO U T[IO3HAHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CAMOBOCIIMTAHMIO HA  OCHOBE  YCBOCHUS
00IIIeYeJI0BCYSCKUX IIECHHOCTEM;

e Ppa3BUTHEC NTO3HABATEIILHBIX UHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUECKUX
crocobHocTel oOydaronmxcs, (popMuUpOBaHHE Yy HHX CO3HATEILHOTO
OTHOIICHHUS K CaMOOOPa30BaHMIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHOM PO (heCcCUOHATLHON U 00IIIECTBEHHOM IEATETbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 U TOTPEOHOCTH B
3JI0pOBOM 00pa3e )KU3HH;

e (opMUpOBaHHME YMEHUH M HABBIKOB Pa3yMHOTO MPHUPOOINOJIH30BaHUS,
Pa3BUTHUE PKOJIOTUYECKOU KYJIbTYpPbl, IPUOOPETEHUE OTIBITA OOIIIECTBEHHO-
MIOJIC3HOU DKOJIOTUYECKOU I TESIILHOCTH.

O611ee yKCIIo YacoB, MPETYCMOTPEHHBIX JJIS1 U3YyYEHUS] XUMHUH Ha YTITyOJIEHHOM
ypOBHE cpenHero obmero oopaszoBanus, coctapmsier 204 gacos: B 10 kimacce —
102 gaca (3 yaca B Henemo), B 11 kmacce — 102 gaca (3 gaca B HeIErO).



COJAEP’>KAHUE OBYYEHUA
10 KJIACC

OPT'AHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI OPraHUYeCKOM XMMHUM.

[Ipenmer ¥ 3HAYE€HHWE OPraHUYECKOM XUMHH, IIPEICTABICHHE O
MHOT000pa3uu OPraHUY €CKUX COECTUHEHUIA.

DJIEKTPOHHOE CTPOEHHUE aroMma YriepoJa: OCHOBHOE U BO30yXIEHHOE
COCTOSIHMS. BasleHTHpIE BO3MOXXHOCTH aroMa yriepoja. XUMHYECKas CBA3b B
OpPraHMYEeCKUX COEAUMHEHUsIX. Tumbsl rudpuau3alii aTOMHBIX OpOuTanei
yriaepoaa. Mexanu3zmbl 00pa3oBaHMs KOBAJICHTHOM CBsI3M (OOMEHHBIN U JOHOPHO -
akuenTopHeii). Tumbl mHepeKkpblBaHHS AaTOMHBIX OpOUTaNel, G- U T-CBS3MU.
OnunapHas, 1BOMHas M TpoiiHasa cBsA3b. CrocoObl pa3pbiBa CBs3EH B MOJIEKYJIax
opraHndyeckux BewiecTB. [loHsATHE O CBOOOAHOM pajaukane, Hykineopuie u
ANEeKTp o Puie.

Teopuss cTpoeHus opraHudyeckux coeauHeHud A.M. bymiepoa u
COBPEMEHHBIE ITPEJACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPO CHUS
OpPraHMYEeCKUX COEAUHEHUUA. MOJIEeKyIsIpHbIE U  CTPYKTYpHbIE (OPMYIIBIL.
CtpykTypHble (GOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallIEHHas,
ckenetHast. WM3omepus. Buael u3omepuu: CTPYKTypHas, NPOCTPAHCTBEHHAs.
OnexTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUH (MHAYKTUBHbBIN
Y ME30MEPHBIN d3PPEKTHI).

[IpencraBnenne o kinaccUpUKaMM opraHndyeckux BemiecTB. [loHatue o
dbyHKkIMOHaNbHOM rpynme. ['omonorus. 'oMonoruueckue psapl. CucreMaTuueckas
HOoMeHKIatypa opranudeckux coeauHenuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTAEIIbHBIX ITPEICTABUTETIEH.

OcobOeHHOCTH M KacCH(UKAIUA OPTaHUYECKUX peakiuil. OKUCIUTEIBHO -
BOCCTAHOBUTEJbHBIE PEAKIIUU B OPTaHUYECKO N XUMHUH.

OKCHEPUMEHTAIIBHBIE METOJbl HM3YYEHUS BEIIECTB M HX MPEBPAIICHUN:
O3HAaKOMJIEHHE C 00Opa3liaMyd OpraHMYEeCKUX BEIIECTB M MaTepuajaMH Ha HUX
OCHOBE, ONBITHI MO MPEBPAIEHUID OPraHWYECKUX BEILECTB IPU HarpeBaHUMU
(mnaByieHUe, OOYraMBaHUE M TOPEHUE), KOHCTPYUPOBAHUE MOJENEH MOJIEKY
OpTaHUYECKHUX BEUIECTB.

YriaeBoaopoasl.

Aunkanbl. ['oMooruyeckuii psij ankaHoB, oOmas opmyiia, HOMEHKIATypa u
U30Mepusi. DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI alKaHOB, SP3-
rudbpuan3ausi aTOMHBIX OpOuTaNieil yriepona, o-cBsi3zb. PU3nMUECKUe CBOWCTBA
AJIKAHOB.



XVMHUYECKAE CBOWCTBA AJKAHOB: PEAKIMM 3aMELICHUs, W30MEpHU3aLuH,
JNErUAPUPOBAHNS, IMKIU3ALNN, INPOJIM3a, KpEKUHTa, ropenus. [Ipeacrasnenue o
MEXAHU3ME PEAKIMN paJIUKAIBHOTO 3aMELLICHMUS.

Haxoxxaenue B mpupoe. CriocoObl NOJTydeHHs U IPUMEHEHHE alTKaHOB.

[uxnoankansl. O611as popmyna, HOMEHKIaTypa 1 uzomepusi. Oco6eHHOCTH
CTPOCHUSI M XHMHUYECKHUX CBOMCTB MalbIX (LMKIOMPONAH, UUKIOOyTaH) WU
OOBIYHBIX (IIUKJIOTICHTaH, UKIOTeKCaH) HUKIOankaHOB. CrocoObl MOydeHus 1
IIPUMEHEHNE UKIIOAIKAHOB.

Aunkensbl. ['omonornueckuii psi ankeHoB, 00mas (Gopmysna, HOMEHKIATypa.
DONEeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ alKeHOB, SP?-
rudpuan3alusl aTOMHBIX OopOuTaneil yrieponaa, o- U m-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (UuMc-TpaHc-) uzomepus. DHU3NYECKHE CBOWCTBA AJKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIMM IPUCOCIUHEHMS, 3aMELICHHS B O-TIOJIOKEHUE
IIPU JBOMHOMN CBA3H, IOJUMepHU3almu U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakliuy Ha ABOWHYIO CB3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKCHOB.

Ankanuensl. Knaccudukanus ankagueHoB (CONMpPSKEHHBIE, U30JIMPOBAHHBIE,
KymynuposarnHule). OcOOEHHOCTH SIEKTPOHHOTO CTPOCHHUS U XUMUYECKUX CBOMCTB
CONpsiKE€HHBIX  AueHoB, 1,2- wu 1l4-npucoenunenue. llonmmepusanus
COMNPSIKEHHBIX TMEHOB. CIIOCOObI NOJTy4€HHUs U MPUMEHEHUE alTKaJUECHOB.

Anxunbl. ['oMo0rHYecKuii psii ATKUHOB, 00111ast (hopMysia, HOMEHKIATypa U
U30MepUsL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKWUHOB, SP-
rudpuan3anusi aTOMHbIX opOuTtanel yriepoja. Ou3nueckue CBOMCTBA AIKUHOB.
XAMUYECKHME  CBOWCTBA:  PEAaKIUUU  I[PUCOCIAMHEHUSA, JAUMEpPHU3ALUU U
TpUMEpHU3aLUK, OKUCIIEHNA. KHCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIMX KOHIIEBYIO
TpOHYIO CBsI3b. KauecTBEHHBIE peaKlu Ha TPOHYIO CBs3b. CI1OCOObI OJTy4YeHuUs
Y IIPUMEHEHNE AJIKUHOB.

ApomaTHuYeCcKHE YTIeBOJOPOJbI (apeHbl). ['oMooruyeckuil psii apeHos,
oO1mas popmyia, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U IPOCTPAHCTBEHHO €
CTpOEHHE MOJIeKYJbl OeH30ia. Du3nueckue CBOWCTBA apPEHOB. XUMHUYECKHUE
CBOICTBa 0€H30JIa M €r0 TOMOJIOTOB: PEaKIINU 3aMEIICHUsI B 0€H30J1b HOM KOJIbIIE U
VIJIEBOJOPOJIHOM paJUKaie, PEaklHH NPUCOEAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBimenne 00 OpHEHTHUPYIOUIEM JIEUCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha NPUMEPE AIKWIbHBIX PAJAUKAIOB, KapOOKCUIHHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTHpoda. [Tomumepuzaist ctuposia. CriocoObl OJTyd eHUS U
IPUMEHEHHE apOMATHYECKUX YIJIEBOIOPOOB.

[Mpuponneiit ra3. [lomytHeie HedTsHbIE Ta3bl. HedTh u €€ mpoucxoxaenue.
KameHHbI# yrosib 1 POayKTHl ero nepepadoTku. CrocoObl nepepado TKU HEPTH:



MIEPEroHKa, KPEKUHT (TEPMHUUYECKHH, KATATMTUYCCKUN), PUPOPMHUHT, MHPOJIH3.
[IponykTel mepepaboTku HEPTH, UX MPUMEHEHHUE B POMBITIUICHHOCTH U B OBITY.
['eneTnaeckast CBSI3b MEXKIY Pa3IMUIHBIMU KJIAaCCaMU YTJIEBOJ0POIOB.
DNEKTPOHHOE CTPOCHHE TaJOTEHIPOM3BOMHBIX YIIEBOIOPOJ0B. Peakium
3aMEIeHNs] TaJOTeHa Ha TUAPOKCOTPYIIY, HUTPOTPYNMY, [HAHOTPYIIILY,
amMuHOTpymIy. JlelicTBHE HaA TalOreHNpPOW3BOJHBIE BOJHOTO W CIUPTOBOTO
pacTBopa miénoun. B3aumoaeicTBHE NUTATOTEeHAIKAHOB C MarHMEeM W ITUHKOM.

[Toustue (¢ MCTAVIOOPTaHNYCCKUX COCANHCHHUAX. Hcnonb3oBanue
TaJJOTCHIIPOU3BOAHBLIX  YIUVICBOJOPOAOB B 6I>ITy, TCXHUKC MW IIpH CHHTC3C
Oprann4cCKuX BCHICCTB.

OKCIIEPUMEHTATIbHBIE METOJbl H3YyYEHHUs BEUIECTB M HX MPEBpaIlCHUM:
u3y4eHue GU3NIEeCKUX CBOMCTB YIIIEBOAOPOIOB (PACTBOPUMOCTS ), KAUECTBEHHbBIX
peakiii yriaeBoJOPOJOB PaA3IMUHBIX KJIacCOB (0OecuBeUrMBaHUE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOE OOHapyKeHHE
yriaepoja M BOJOpPOJa B OPTraHUYECKHX BEIIECTBAX, IOJyYEHHE HJTUJICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKoMmieHue ¢ KoJulekuusimu «Hedte» u «Yromby», ¢
oOpa3uamMu IJIaCTMACcC, KAaydyKOB U PE3UHBI, MOJEIUPOBAHUE MOJIEKYJI
YIIIEBOI0POI0B ¥ raJIOT€HIPOU3BOIHBIX YTJIEBOOPO/IOB.

KucJsiopoaconep:xkamue opraHnudeckue coeJMHeHU.

[Ipenenbubie ogHOaroMHble cnupThl. CTpoeHue MoJeKyn (Ha MpuMmepe
MeTaHoJa W 93TaHosa). ['omonormueckuid psig, oOwas dopmyna, U30MeEpHs,
HOMEHKJIaTypa U Kiaccudukanus. OPuznueckue CBOWCTBA MPeaeiIbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponaHble CBSI3M MEXAY MOJEKYJaMH CIHUPTOB.
XUMUYECKHE CBOWCTBA: pEAaKIMU 3aMEILIeHMs], JAEerujparainud, OKHUCIICHHUS,
B3aUMOJICCTBUE C  OpPraHUYECKUMHU M  HEOPTraHWYECKHMU  KHUCJIOTaMHU.
KauecTBeHHast peakiysi Ha 0JHOATOMHBIE CIUPTHI. J[elicTBUE 3TaHOJIa U METaHOJIa
Ha OpraHu3M uesoBeka. CrocoObl MOJMy4YeHHs] U NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3pupsl, HOMEHKIaTypa U u3zomepusi. OcoOeHHOCTH HU3UIECKUX U
XUMHUYECKUX CBOUCTB.

MHoroatoMHble CHUPTHI — STWICHTJIUKOIb U TIUIEpUH. DU3nUecKue U
XMMHUYECKUE CBOMCTBA: PEAKIIMH 3aMEILECHHs], B3AUMOJIEHCTBUE C OPraHUUYeCKUMU
U HEOPraHMYECKUMHU KHCIOTaMM, KA4eCTBEHHAs PEaKiys Ha MHOTOATOMHbIC
criupThl. llpencraBneHre o MexaHM3Me peakiMid HYKICOPHILHOTO 3aMeIleHHUs.
HeiictBue Ha opranm3M uenoBeka. CrnocoObl TMOJy4yeHUST M MPUMEHEHHE
MHOTOAQTOMHBIX CIIUPTOB.

@®enos. CTpoeHHE MOJIEKYJbI, B3aUMHOE BIMSHUE THUIPOKCOTPYIIBI U
oen3onpHOTO sapa. duszmdeckne cBoicTBa GeHosa. OCOOCHHOCTH XUMHUYECKUX



cBOMCTB (penona. KauectBeHHble peakimu Ha (eHos. TOKCHMYHOCTH (eHoia.
Cnoco0Opl mony4yeHus U npuMeHenne penomna. enondopmanbaeruiHas CMoJa.

KapOoHunbHbIe COeIMHEHUS — allbACTUABI U KETOHBI. DJIEKTPOHHOE CTPOEHHE
KapOOHWIBHOU Tpymmbl. ['oMoIoTHYeCKUe PANIbI AIbJETHI0B U KETOHOB, 00MIas
dopmyna, mzomepusi U HOMeHKIarypa. Pu3nMueckue CBOWCTBA aJbACTHUAOB U
KETOHOB. XMMHWYECKHME CBOMCTBA  aNbJAETMAOB M  KETOHOB: pPeEaKUuU
npucoeanHeHns. OKUCIEHNE allbJIETU10B, KAUECTBEHHBIE PEAKIIMU HA AJIbJICT U IbI.
CnocoObl NOJTy4eHHs 1 IPUMEHEHHE AbACTUIOB U KETOHOB.

OHOOCHOBHBIE ITPEAEbHBIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHU S
MOJIEKYJT KapOOHOBBIX KUCJIOT. MI30Mepus u HoMeHkIaTypa. Ou3ndeckre CBONCTBA
OJTHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KUCIOT. BOIOpOaHBIE CBSA3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKHE CBOICTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi 3TepU(UKALMK, PEAKIMH C YYacTHEM YIJIEBOJAOPOJHOTO paguKaa.
OcCOOEHHOCTH CBOWCTB MYypaBbUHON KHUCJHOTHL. [loHsiITHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT — CJIOKHBIX 3pupax. MHOroobpasue KapOOHOBBIX KHUCJIOT.
Oco0EHHOCTH CBOMCTB HENPENEIbHBIX M apOMATHUYECKUX KAPOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BoicIMX
KapOOHOBBIX KHCJIOT: CTEApUHOBAsA, MNaIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JuHoNeH06as KUcA0Thl. CiocoObl MOMyYeHUs U PUMEHEHHE Kap OO HOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuid psan, obmas Gopmyna, U30Mepus U
HOMEHKIarypa. Pu3nyeckne M XMMHUYECKHE CBOWCTBA: T'MAPOJIM3 B KHUCJIOW U
LIEJIOYHOU Cpene.

Kupsl. Ctpoenue, puznyeckue 1 XaMUYECKHE CBOWCTBA XKUPOB: TUIPOJIU3 B
KHUCJION U mesiouHo cpeae. OcoOeHHOCTH CBONCTB ) KUPOB, COJICPKAIIUX OCTATKH
HENPEAEIbHBIX )KUPHBIX KUCJIOT. JKUpBI B IPUPOJE.

Mb114 KaK cOJIM BBICHIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JeHCTBUE.

OO01as xapakTepucTrKa yriieBo10B. Kiaccudukaims yrieBoaoB (MOHO -, 1H-
U TojMcaxapuabl). MoHocaxapubl: TIIOKO3a, (PpyKTo3a, Trajakto3a, pudo3a,
nezokcupu6o3a. Gusnueckue cBOMCTBA U HaxoXkaAeHUe B npupoje. Gotocunres.
XUMHUYECKME CBOMCTBA IIIOKO3bI: PEAKIUU C YUaCTUEM CIIUPTOBBIX U aJlbJAET MIHON
IPYII, COUPTOBOE U MOJIOUHOKHUCIIOE OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAUYEHHUE B JKU3HEIEATEIbHOCTH Oprann3Ma. /ucaxapuasl: caxapo3a, MaJlbT03a U
JakTo3a. BoccTaHaBnMBarOMeE M HEBOCCTAHABIMBAOIIME AUcaxapuasbl. [ 'maponus
nucaxapuaoB. Haxoxaenue B npupojae U npuMeHenue. [lonmcaxapuasl: Kpaxman,
JIMKOTEH W Uemoio3a. CTpoeHue MakpOMOJIEKYN Kpaxmana, TIJIMKOT€HAa U
HE/UTt0JI03bl.  DU3WYECKUE CBOWCTBA KpaxMalla M UEUIIOJIO03bl. XHWMHUYECKUE
CBOMCTBA Kpaxmaja: TMAPOJIM3, Ka4YECTBEHHAs pPeakUuus ¢ MOJOM. XHUMHUUYECKUE
CBOMCTBA IIEJUTIONO3bI: THAPOIIU3, ModydeHue 3(pupoB 1emmnono3bl. [lonsatue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCIIEPUMEHTATILHBIE METOJbl H3YyYEHHUs BELIECTB M HX MPEBPaIICHUMN:
PacTBOPUMOCTh Pa3JIUYHBIX CHUPTOB B BOJIE, B3aUMOJEHCTBHE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TWJIOBOTO CHMPTa B albJErH]l Ha PACKAIEHHOW MEAHOM MPOBOJIOKE,
OKHUCJIEHHE 3TWJIOBOTO CIUPTA JAMXPOMATOM Kalus (BO3MOXHO HCHOJIb30BAaHUE
BUJICOMATEPUAIOB), KAaYECTBEHHbIE PEAKLUMU HA AIbJIETUAbl (C THIPOKCUAOM
nuammuHcepeopa(l) u  rugpokcumom  meau(ll)), peakuums ramiepuHa  C
ruapokcugoM Menu(ll), xumudeckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpPa INIIOKO3bI ¢ TuapokcuaoM menu(ll), B3aumoneiictue
KpaxMaja ¢ MOJO0M, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a1a4 1o TeMaM « CUpThl U
denob, « KapOoHoBbie KUCTOTHI. ClI0KHBIE 3DUPHI» .

A30TCcoAepKaLIMe OPraHuYecKe COeINHEeHMS.

AMUHBI — OpraHu4ecKkue Npou3BoJHbIe aMMuaka. Knaccudukanys aMuHOB:
amupaTUYECKUE M apOMaTHUYECKUE; MEPBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue Monekys, obuias Gopmyna, U30Mepusi, HOMEHKIIATypa U (U3NUECKUe
cBOMCTBA. XUMHUECKOE CBOMCTBA alM(aTHUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJICHCTBHE MEPBUYHBIX aMHUHOB C a30THCTOM KHCJIOTOM.
CoJm anKnIaMMOHUS.

AHWIMH — TpeACcTaBUTEIb AaMHUHOB apomaruyeckoro psjaa. Crtpoenue
aHWIMHA. B3anMHOe BiIMsiHUE TpYI aTOMOB B MOJIeKyse aHuIMHA. OCOOEHHOCTH
XMMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrnocoObl
NOJIyYeHUST U TpUMEHeHue amudarndeckux aMuHOB. llonmydyeHue aHummMHa U3
HUTPOOEH30.1a.

AmuHokucnoTel. HomeHknarypa u nzomepusi. OTaenbHbIE NPEICTABUTENH (-
AMUHOKHUCJIOT: TIJIMLIMH, anaHuH. Dusnueckue CBONWCTBA  aMUHOKHUCIIOT.
XUMUYECKHE CBOWCTBA AaMHMHOKHCJIOT KaK aM(pOTEPHBIX OPraHUYECKUX
COCMHEHUN, peakiusi MOJIMKOHACHCAIUM, OO0pa3oBaHME MENTHIHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 U TUAPOJIN3 ENTUIOB.

benku kak npupognsie nojuMmepsl. llepBuuHas, BTOpUYHAs W TpPETHYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OENKOB: TMAPOJIM3, JIEHATyparus,
Ka4eCTBEHHBIE PEAKIIMH Ha OEJIKH.

DOKCIEepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUS BELIECTB M HUX MpEBpaIlCHUM:
pacTBOpeHue OENKOB B BOJE, JeHATypalus OEKOB MPU HarpeBaHWU, I[BETHHIC
peakuuMu Ha O€NKM, peUIeHWe SKCIEPUMEHTAIbHBIX 3aJady 10 TeMmaMm
«A3oTconepkale  OpraHMyeckue  coeauHeHus» U «Pacmo3HaBanue
OpTaHUYECKUX COCTUHEHUI .

BbicokoMoOJIeKyIAPHbIE COeIMHEHUS .

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJMMEPU3AIIUH, CPEIHSIS MOJEKYIsIpHAast



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHUH —
NOJINMEPU3aLNS U MIOJIMKOHACHCAIHS.

[losmmepHble Marepuansl. IlmacTmacesl  (MOJNMATHIIEH, MNOJIMIIPOIIMIIEH,
NOJIMBUHWIXJIOPUA, TMOJUCTUPOJ, TMOJUMETWIMETAKpUIIAT, MOJUKapOOHATHI,
noJimdTUIeHTepedTanar). YTuim3anus U nepepaboTka IiacTHKA.

DJ1IaCTOMEpHIL: HaTypalbHBIN Kay4yK, CUHTETUYECKHUE Kay4yyKH
(OyTagueHOBBI, XJIOPOIIPEHOBBIH, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonoxkHa: HaTypaibHbIE (XJIOTIOK, IEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO34,
al[eTaTHOE BOJIOKHO ), CHHTETUYECKHE (KallpOH U JIABCaH).

[Tommmepsl CIIEUAIIbLHOTO Ha3HA4YCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOASAIIME MOJTUMEPDI, OMOpa3IaracMble MOJIUMEPHI).

OKCIIEPUMEHTATIbHBIE METOJbl H3YyYEHHUsI BEUIECTB M HUX MpPEBpallCHUM:
O3HaKOMJIEHHE C 00pa3iaMu MPUPOJHBIX U HICKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
KayuyyKOB, pEIICHUE SKCIEpUMEHTaIbHBIX 3a7ad 1o TteMe «Pacno3naBanue
IJIACTMACC U BOJIOKOH.

Pacuérnble 3agauu.

Haxoxnenune MouiekysipHON (POpMysbl OPraHMYECKOTO COEAMHEHUS II0
MacCOBBIM JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJIIPHOU (HOPMYJIbI OPTAaHMYECKOTO COEAUWHEHUss 1Mo macce (00beEmy)
MPOJYKTOB CTOpaHMsi, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMu W/WIM MCXOJIHBIX BEUIECTB, YCTAHOBJIEHHUE CTPYKTYpPHOU (HOpPMYIIbI
OpraHMYEeCKOr0 BEILECTBA HA OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIOCOOOB
MOJIy4€HHUs, OMNpEAENiCHUEe JIOJM BBIXOJA MPOJYKTa PEAKUUU OT TEOPETHUECKHU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3U.

Peanm3anus MeXXpeaMETHBIX CBI3EM IPU U3YUYEHUHU OPTaHUYE€CKOU XUMUHU B
10 xmacce OCYIIECTBIAETCS 4Yepe3 MCIOJIb30BaHUE KaKk OOILIMX €CTECTBEHHO -
HAYyYHBIX TIOHSATUH, TaK M TOHATUWA, MPHUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6ume ecTeCTBEHHO-HAYYHbIE MTOHSTHUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaius, HaOJOJIEHUEe, H3MEpEHHeE,
HKCTIEPUMEHT, MOJIEJIb, MOJIETTUPOBAHUE.

@du3uka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
DHEPTETUYECKUH YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHHUE
BEIIECTBa, (PU3MYECKHE BEIMYMHBI, €AMHUIIBI HU3MEPEHUsl, CKOPOCTh, DHEPIus,
Mmacca.

buomorus: xnerka, opraHW3M, DJKocucTeMa, Owocdepa, MeTaboaM3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPOQHBIM THUN MUTAHUS, OpOKEHUE,



dboToCcHHTE3, JbIXaHWE, OCJIKH, YIJICBOJIbI, JXUPBI, HYKICHMHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadwus: mosie3HbIe UCKOIACMBbIE, TOTUIUBO.

TexHoJOTHsA: TUIIEBbIC MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHTAHHUS,
MOTOIIHE CPEACTBA, MATEPHUAIIBI U3 HCKYCCTBCHHBIX M CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBILIASA 1 HEOPTAHNYECKASA XUMMUSL

TeopeTnyeckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sijiep. XUMHUUYECKU 35ieMeHT. M3oTomnbl. CTpoeHue
AIEKTPOHHBIX 000JI0OYEK aTOMOB, KBAHTOBBIC UHCJIA. JHEPTETUUCCKHE YPOBHHU U
noAypoBHU. AToOMHBIE opOuTamu. Knaccudukanys XumMmuaecKux 3J1IeMeHToB (S-, -,
d-, f-omementsi). PacmpenencHue SJ€KTPOHOB IO AaTOMHBIM — OpPOHTAIIIM.
DIIeKTPOHHBIE KOHPUTYpALIUK ATOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOrO MEPHUO OB
B OCHOBHOM M BO30Y>KIEHHOM COCTOSTHUH, 3JICKTPOHHBIE KOH(PUTYpaIluid HOHOB.
DJNEKTPOOTPULIATETLHOCTb.

ITepnoanueckuii 3akoH U [lepuoanyueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.N. Menneneea. CBsizb NepUOAMYECKOT0 3aKOHa U [lepuoandeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CJOXHBIX BEUIECTB MO TrpynnaM M TNepuojaMm. 3HAYEHHUE
nepuoauueckoro 3akona JI.M. Menneneena.

Xumuyeckass CBsA3b. BHABI XHUMHUECKOM CBSI3HM: KOBAJCHTHAs, HOHHasd,
MeTalmaeckas. MexaHn3Mbl 00pa3oBaHUS KOBAJICHTHOW CBS3HW: OOMEHHBIH W
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JjrHa CBsI3U. [ [0 pHOCTh, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAICHTHOM CBsA3U. KparHeie cBsa3u. Bomoponnas cCBs3b.
MexmMoneKynsapHbIe B3aUMOACHCTBUS.

BajneHTHOCTh U BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AIIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX COEAUHEHUSAX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTellb, JIMTaH/bl. 3HAYEHHE KOMIUIEKCHBIX COEIUHEHUM.
[IonsiTHE O KOOPAMHALMOHHON XUMHUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOECHUS. | HIbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonaTue o aucrnepcHbix cucteMax. Mictuanabie pacTBopsl. [IpenctaBienue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIPAKEHUS KOHIIGHTpPAIlMM PacTBOPOB:
MacCcoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIEHTpanusa. HackleHHbie n
HEHACBIIIICHHBIE PACTBOPbL, PACTBOPUMOCTh. KpucTammoruaparsl.



Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BElIeCTB. TpUBHATIbHBIC
HA3BaHUs OTACIIBHBIX IIPEICTABUTENICH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanusi XuMHUYECKUX PEaKklUii B HEOPTaHMUECKOM U OpraHnYecKO
XMMHH. 3aKOH COXpPaHEHHUs] MacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
SHEPTUU NPU XUMUUECKUX peakuusix. TemmoBbie 3PPEeKThl XUMUYECKUX PEaKIIHIA.
TepMoXuMHY€ECKHE ypaBHEHHUS.

CKOpOCTh XMMUYECKOH peaklny, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (DaKTOPOB.
['omorenHble U rereporeHHsle peakuny. Karanus u karann3aropsl.

OO6parumbie U HEOOpaTUMBbIE peakiuyu. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBeCHUsA. DAKTOPBI, BIMAIOIMIME HA IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypPa, JABJICHUE U KOHIICHTPALUH BEILIECTB, YYACTBYIOLIMX B
peakumu. [Ipunnun Jle [Hlarense.

OnexktposmThueckas auccouuauusa. CuiibHble U ciabble 3JIEKTPOJIMTHI.
Crenenp nucconmanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaJlbHAs,
nienouHasi. Bogopoaueiii nokazarens (PH) pactBopa. I'maponus coseit. Peakiu
MOHHOTO 0OMEHa.

OKHUCIUTENPHO-BOCCTAHOBUTENbHBIE — peakiuu. CTeneHb  OKHUCJICHMS.
Okuciourens M BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHS H BOCCTaHOBJICHUS.
Baxwheiiime OKucCIMTEIM M BOCCTAaHOBUTENM. MeToJ 3JEKTpPOHHOro OarnaHca.
DJIEKTPOIM3 PAaCTBOPOB U PACILIABOB BEILIECTB.

DKCNEPUMEHTAIIBHBIE METOJbl M3YYEHUS BEIIECTB M HX MNPEBPAIICHUN:
pa3l0KEHHE IMEPOKCHUAa BOAOpPOAA B MPUCYTCTBUM KaTalIW3aTOpa, MOJIEIH
KPUCTAUTUYECKUX PEIIETOK, TPOBEACHUE PEAKIMi HOHHOTO 0OMEHa, OTIpe/ieNieHu e
Cpeabl PacTBOPOB € MOMOUIIbIO HHIAUKATOPOB, M3YUYEHHUE BIUSHUS Pa3THMYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOM pEAKIUU M TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHS.

Heopranmyeckasi xumMusi.

Ilonoxenue HemerawsioB B llepuoauyeckod CHUCTEME XUMHUYECKHUX
anemenToB .M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS MX aTOMOB. Du3nUuecKue
CBOMCTBA HEMETAUIOB. AJUIOTPOTIMS HEMETAUIOB (Ha MPUMEpPE KUCIOPOa, CEPHI,
dbocdopau yriaepoaa).

Bonopon. Tlomyuenue, pusnueckne M XUMHUYECKHE CBOMCTBA: PEAKIIUU C
METaUIaMM W HEMETaUlaM{, BOCCTAaHOBUTENIbHBIE CBOWCTBA. [ 'WIOpHIBL.
TONIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mnpupoje, cocoObl MOTydeHUs, GU3NUECKUE U
XUMHUYECKHE CBOMCTBA. ['aTOreHOBOIOPOAbl. BakHENIIIME KUCIOPOACOAEPIKAILINE
COEIMHEHUS TAIOTeHOB. JIabopaTopHbIe U TP OMBIILIICHHBIE CITIOCOOBI TIOJTy4EHUs
rajoreHoB. [ [ppuMeHeHue rajJoreHoB U UX COCUHEHNM.



Kucnopon, o30H. JlaboparopHble U IPOMBIIIICHHBIE CIIOCOOBI MOJTyYEHHS
kuciopoaa. PU3nyecKre U XMMUYECKHE CBOMCTBA U NMPUMEHEHHE KUCJIOPOJA U
030Ha. OKCUbI U NEPOKCHUIBI.

Cepa. Haxoxnenne B mpupojse, CHocoObl MOMydeHHs, (U3MUECKHE U
xuMmuueckue cBoictBa. CepoBomopon, cymbduabl. Oxcun cepoi(1V), okxcun
cepbi(VI). Cepaucrtas U cepHast KUCJIOTHI U UX coJid. OCOOCHHOCTH CBOMCTB
CEpHOU KUCIOTHL. [ [puMeHenue cepbl U €€ COequHEHU M.

Azor. Haxoxnenwe B mnpupoje, cnocoObl MOMydeHus, (U3NYECKUe H
XUMHAYECKHE CBOMCTBA. AMMHAK, HUTPHUIbL. OKCHABI a30Ta. A30TUCTAsA U a30THAs
KUCJIOTHI ¥ UX coJil. OcOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMeHenue a3oTa
U €ro COEAMHEHUN. A30THBIE y100pEHUS.

®ocdop. Haxoxzaenue B mpupojae, crocoObl MOJTydeHHs, (PU3NYECKHE U
xuMuueckne cBoictBa. Pochuasl U pochun. Okcuasl pocdopa, pochopHas
kuciotra u e€ comu. Ilpumenenue docdopa u ero coeguneHuit. PochopHbie
ynoOpeHus.

VYriepon, HaxoxaeHWe B TIpupoae. AIUIOTPONHbIE MOIU(UKAIUY.
du3nueckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yraepoaoMm. Oxkcun yraepoaa(ll), oxcun yrinepoaa(lV), yronbHas kuciora u e€
coiui. AKTHUBUPOBAHHBIA YroJib, aacopOuus. @yinepensl, rpadeH, yriepoIHble
HaHOTPYOKu. [IprMeHeHne mpoCThIX BELIECTB, 00Pa30BaHHBIX YIIEPOJIOM, U €r0
COCIMHEHUM.

Kpemuuii. Haxoxxaenue B mpupojie, cocoObl MOTy4YeHUs], (PU3UUECKUE U
xumuueckue cpoiictBa. Okcupa kpemuusa(lV), kpemHueBass KUCIOTa, CHIMKATHI.
[IpuMeHeHue KpeMHHus U ero coeauHeHui. CTeKIo, ero rnojy4yeHue, BUJIbI CTEKIIA.

[Tonoxenne meraisioB B [lepronnueckoil cucteMe XUMUYECKHUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHMS JJIEKTPOHHBIX 000JI0OYEK aroMOB MeTawioB. OOiue
¢usnueckue cBoiicTBa MeTtaioB. IlpuMmeHeHne MeTauioB B OBITY W TEXHUKE.
CruiaBbl METAJUIOB.

DIIEKTPOXUMUYCCKUN P HampsokeHWid  MetawioB. OOmme crmocoOsl

MOJTYYEHUS METaJLIOB: TUAPOMETAILTYPI U, MM POMETAILTYPTHS,
anexktpometautyprusi. [lonsitue o xoppo3uu MetauioB. CrnocoObl 3alluThl OT
KOPPO3HH.

O6mras xapakrepuctuka metawioB |A-rpynmer [lepuognyeckoit cucTembl
XUMUYECKUX dJieMeHTOB. Harpmii u kammit: monydeHue, GU3UYECKUE W
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE IPOCTHIX BEUIECTB U MX COECTMHEHUM.

O6mras xapakrepucTtka MeTauioB |IA-rpynmer Tlepuoandeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maramii W KajbllMi: TOJy4deHHE, (PU3UYCCKHE W
XUMUYECKUE CBOMCTBA, IMPUMEHEHHWE MPOCTHIX BEIMIECTB M HMX COEIUHEHUMU.
XKécTKoCTh BOABI M CITOCOOBI €€ yCTPAHEHUS .



AJIOMUHMI: IOJTydeHue, PU3NYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro COeAWHEHHWH. AMQOTEepHBIE CBOWCTBA OKCHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIEKC bl ATIFOMUHUS.

OO6mras  xapakTepucThka MeTauioB TobouHblx noarpynn  (b-rpymm)
[leproanuecKo CUCTEMBI XUMHAYECKHUX DIIEMEHTOB.

Pu3nyecKkue U XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHui. OKCHUIbI U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarel u nuxpomarsl, UX
OKHCJIMTENbHBIE CBOMCTBA. [loydeHue n npuMeHeHne xpoma.

OU3NYECKUE M XUMHYECKUME CBOWCTBA MapraHila U €ro COCIUHCHUM.
Baxueitnme coeaunenuss wmapranuna(ll), wmapranma(lV), wmapranma(Vl) wu
mapranua(VIl). [lepmanranar kanus, ero OKUCIUTEIbHbIE CBOKCTBA.

OU3NYECKUE U XMMUYECKUE CBOMCTBA KeEJe3a U €ro coequHeHnil. OKCUIbL,
rugpokcuanl u cosm xenesa(ll) u sxeneza(lll). [lonyyenune u npumMeHeHue xenesa
Y €ro CIUIaBOB.

Pu3nyecKkue U XMMUYECKUE CBOMCTBA MeNU U €€ coenuHenuil. [lonydenue u
IIPUMEHEHUE MEIU U €€ COCTUHEHMI.

[uHk: monydyeHue, (U3NUECKHME M XUMHUYECKUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCUA M TUAPOKCUIA [UHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [ [pumenenne
LIMHKA U €T0 COEAUHEHUM.

DKCHEPUMEHTAIBHBIE METOJbl M3YYEHUS BEIIECTB M HX MPEBPAIICHUM:
u3yueHrve oOpas3lioB HEMETAIOB, TOpeHue cephl, pocdopa, xenesza, MarHus B
KHCJIOPOJI€, HM3Y4YEHUE KOJUIeKUMU «Meramsl M CIUIaBbD», B3aWMOJIEWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJUIOB € BOJIOM (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEpUaIOB), B3aUMOJIEUCTBHE IIMHKA U KeJie3a C PacTBOpaMU KHUCJOT U
HIEJI0Y €M, KAYECTBEHHBIE PEAKIIMY Ha HEOPTaHUYECKHUE AaHUOHBI, KATUOH BOJIOPO 1a
YU KaTUOHBl METAUIOB, B3aWMOJEWCTBHE THAPOKCUAOB AOMHHHUS M LMHKA C
pacTBOpaMu KHUCJIOT M LIENOYEH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaM
«I"anorens», «Cepa u e€ coequHeHUs», «A30T U HocPop U UX COCAUHEHUS,
«MeTtauibl rIaBHBIX MOATPYII, « MeTauibl TOOOYHBIX OATPYTIID).

XuMMS ¥ KU3Hb.

Poss xumuu B o0ecrnieueHnu yCTOMYUBOTO pa3BUTHS YenoBeuecTsa. [lonstue
O HAy4YHBIX METOJaX IMO3HaHUS M METOJOJIOTHH HAy4YHOTO MCCIEAOBAHMUS.
HayuHble TpUHUKMITBI OpTraHU3aluy XHMUYECKOTO MMPOU3BOACTBA. [ [pOMBIIIIEHHBIE
CIOCOOBI MOJYyYEHUs] BXKHEUIIINX BEIIECTB (Ha MpUMepe MPOU3BOICTBA aMMHUAKa,
CEepHOM KUCJIOTHI, MeTaHoJa). [IpoMBITIUIEHHBIE CTIOCOOBI TOJTYYCHUS METAIUIOB U
CIUIaBOB. XMUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCJEICTBHUA.
Pois xumun B o6ecriedeHn SHEPTreTHIECKO 0€30MacHOCTH.

Xumusi ©  340pOBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [Ipasuia
MCII0JIb30BaHMsI JIEKAp CTBEHHBIX MpenapaToB. Posib XuMun B pa3BUTUU MEAULIMHBI.



XuMusl MUIIU: OCHOBHBbIE KOMIIOHEHTHI, NUIIEBbIE 00aBku. Posib xumuu B
o0ecreueHny NUIIEeBOM 6€30MacHOCTH.

Kocmernueckue u napdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0€30MacHOro0 MCIOJIb30BaHMUS MpENnapaTtoB OBITOBOM XMMHMU B IOBCEIHEBHOM
KU3HU.

XuMusi B CTPOUTENILCTBE: BAKHEUIINE CTPOUTENbHBIE MAaTEpHUalibl (LIEMEHT,
OCTOH).

XuMmus B CEIbCKOM X03s1iicTBe. OpraHnyecKue U MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTE€pPUaNbl, KPACKU, CTEKIIO, KEpaMHUKa.
Marepuans! 1151 35eKTpOHUKH. HaHOTEXHOIOTHA.

Pacuérnblie 3agaumn.

Pacuérel: Macchl BemiecTBa Ui 00bEMA ra3oB MO W3BECTHOMY KOJMYECTBY
BEIIECTBA, MAacce€ WIM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLMU BEILECTB,
Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIUHU, €CIM OJIHO W3
BEIIECTB HMMEET IMPUMECH, Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTa
peaKkuyMu, €Ca OJHO W3 BEIIECTB JAaHO B BHJE PacTBOpPa C OIPEACIEHHOU
MacCOBOM JOJIEM pPACTBOPEHHOTO BEUIECTBA, MACCOBOW JOJIU W MOJIPHOU
KOHIICHTPAllMd BEILECTBA B PAacTBOPE, AOJHM BbIXOJA MPOAYKTA PEAKIUH OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peammzanusi  MEXIpEAMETHBIX CBS3€d MNpU  HU3y4eHUH OOIIeH
HEOPTraHUYEeCKOW XuMuM B 11 Kilacce oCcylmecTBIIsIETCSl Yepe3 UCIIOIb30BAHNUE KaK
OOILIMX €CTECTBEHHO-HAYyYHbIX MOHATHH, TaK U MOHATUN, MPUHATHIX B OT/IEIbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKJIA.

OO6ume ecTeCTBEHHO-HAYYHbIE MTOHSATUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, Kiaccu(uKalys, NepuouuHOCTb, HAOII0ICHHE,
U3MEPEHUE, SKCTIEPUMEHT, MOJEIIb, MOIEIMPOBAHHUE.

dus3nka: marepus, MHUKPOMHDP, MaKpOMHpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHbD,
BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHME BEIIECTBAa, HACaIbHBIM ras,
bu3nyuecKue BeTMUMHbBI, €IMHULIBI U3MEPEHHSI, CKOPOCTb, JHEPTUsl, Macca.

buosorus: kierka, opranusm, 3KocucTteMa, onocdepa, MeTad0oIU3M, MaKpO -
Y MUKPOJJIEMEHTBI, O€JIKH, KUPBI, YTIIEBObI, HYKJICUHOBBIE KUCIOThI, DEpMEHTHI,
TOPMOHBI, KpYTOBOPOT BEMIECTB U ITOTOK SHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHepasisl, TOpHBIE IOPOIbI, MTOJE3HBIE HCKOTIAEMbIE, TOTUIUBO,
PECYPCHL.

TexHOIOTUs: XUMUYECKAsT MTPOMBILIUIEHHOCTh, METALTYPIrHUs, CTPOUTEIbHBIE
Marepualibl, CEJIbCKOX035MCTBEHHOE TPOU3BOICTBO, MUAILIEBAS TIPOMBIIUIEHHOCTh,
dapmaiieBTHYECKasi ~ TPOMBINUIEHHOCTh,  MPOU3BOJACTBO  KOCMETHUYECKHX



npcraaparoB, IMIPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCpHUAJIOB, OJJICKTPOHHAA
MMPOMBIIUNICHHOCTb, HAHOTCXHOJIOTHH.



I[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMW
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBMM C CHCTEMHO-AEATEIILHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOECHMS IMpeAMETa «XUMHUS» Ha YPOBHE CPEIHETrO
oOmero o00pa3oBaHMsI BBIIEICHBl CIEAYIOIIME COCTABJSIIOUME: OCO3HAHUE
0OyJaronMMHCS POCCUMCKON TpaXIaHCKON HWIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSTENbHOCTU U CAMOOTIPEACIICHUIO; HATMYME MOTUBALIUH K
00y4eHHI0; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsi PYKOBOACTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWIaMHM W HOPMaMu I[OBEACHUS;, HaINYUE
IPaBOCO3HAHMSI, PKOJIOTUYECKOM KYJIbTYPhl; CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD
YKU3HEHHBIE TUJIaHBI.

JIM4HOCTHBIE pE3yJabTaTbl OCBOEHHUS IMpeAMETa «XHUMHS» OTPaXaroT
Cc(hOpMHUPOBAHHOCTh OIBITA IO3HABATEIbHON M NPAKTUYECKOW NEATEIbHOCTU
00y4Jaronmxcs B MpoLECcCe pealn3ali 00pa3oBaTeIbHON AeSITEIbHOCTH.

JIM4HOCTHBIE pE3yJabTaTbl OCBOEHHUS IMpeaAMeTa «XHUMHS» OTPaXaroT
c(hOpMHUPOBAHHOCTH OIBITA MO3HABATEIBHOM W MPAKTUYECKOU JEATEIbHOCTH
oOydJaronmxcsi B MpoLecce pealm3anud 00pa3oBaTeIbHON ASSITENbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00 YJarOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 003aHHOCTEH,
YB@)KEHUS K 3aKOHY U MPABOTOPSAIKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPUYECKON JEATEILHOCTU MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 33/1a4, BBIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHHUMATh MOTHUBBI, HAMEPEHHMsI, JIOTUKY U
apTyMEHTHI IPYTUX P aHAIM3€E PA3JIMYHBIX BUJIOB y4€OHOU 1eATebHOCTH;

2) MIaTpMOTH4Y€CKOr0 BOCIMTAHUS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAYYHOMY HaCJIEIHIO
OTEYECTBEHHOM XUMUH;

YB@KEHUSI K MPOIIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO
NPWIOKEHUS] XUMHUHU, OCO3HAHUA TOTO, YTO JaHHBbIE HAyKH €CTh pe3yibTar
JUIATENTbHBIX ~ HAOMIOEHUM, KpPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IIOUCKOB,
MOCTOSIHHOT'O TPY/1a Y4EHBIX U MPAKTUKOB;



MHTEpECA W MO3HABaTEJIbHBIX MOTUBOB B TOJYYEHUH U MOCJIECIYIOLIEM
aHanu3e MHPOPMAIUHU O MEPEIOBbIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO IOBEACHMS;

CIIOCOOHOCTU OLIEHUBATh CUTYAI[H, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO -HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBAaTh CBOE MOBEAEHUE M MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMIA HPAaBCTBEHHBIX U MPABOBBIX HOPM U € YUETOM OCO3HAHMSI TIOCIEACTBUIMA
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHUMAaHMUS LIEHHOCTEH 30poBOro M Oe3omacHOTO oO0Opa3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLICHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 3J0POBBIO;

coOmoaeHns npaBuwil 0e30mMacHOro oOpamieHusi ¢ BEUIeCTBaMH B OBITY,
NOBCETHEBHOM )KU3HU, B TPYA0BOH 1€ TEIbHOCTH;

NOHUMAaHUSI LEHHOCTU TMpaBWil HWHAMBUAYATBHOTO U  KOJUIEKTMBHOTO
0€301MacHOT0 MOBEACHUS B CUTYAIHUSIX, YTPOKAIOIIUX 30POBbIO U )KU3HU JIFOEH;

OCO3HaHMS MOCJEACTBUM M HENPUATHUS BPEIHBIX NPUBBIUEK (YIOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs1);

5) TPyA0BOT0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HUCCIEN0BaTEILCKON
NEeSITEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUECKOM MW JAPYrMX BHUIAX
NEATENbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTUE B PEIICHUH TMPAKTUYECKUX 3a7ad
COLMAIbHOW HAIIPaBJIEHHOCTH (B paMKax CBOEr0 Kjacca, IIKOJIbI);

MHTEpeca K MPaKkTUYECKOMY U3y4EHUIO MpoQeccuil pa3IMuHoOro pojia, B TOM
YHUCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUH;

YBOXEHUS K TPYAY, JIOASM TPYyAa U Pe3yabTaTaM TPYAOBOU I€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HHAMBUAYAILHOM TpPaeKTOpUU
oOpazoBanus, Oyaymied mpodeccun U peann3anud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XUMHUU, UHTEPECOB U
noTpedHOCTEl 0011IeCTBa;

6) 3K0J10rHYeCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH 11€J€CO00Pa3HOTO OTHOIICHUS K MPUPOJE KaK HCTOUHHUKY
CYILIECTBOBAHUS )KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOATLHOTO XapakTepa AKOJOTUYECKHX MPOOJeM, BIUSHUS
PKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOTHOM U COLIMATILHOM CPEJIbL;



OCO3HaHMsS HEOOXOJUMOCTH HCIOJb30BAaHUS JOCTHKEHUN XUMHUU IS
peLIeHUs] BONPOCOB PAIMOHAIBLHOTO IPUPOI0NOIb30BAHHS;

aKTUBHOTO HENPUSATHS JCUCTBUM, NPHUHOCAIIMX BPEI OKPYKAIOUIIEH
OPUPOJHON cpefie, YMEHHUsI MPOTHO3UPOBATh HEOIATONPUSTHBIE HKOJIOTHUECKHE
NOCJIEICTBUS NPEANPUHUMAEMBIX IEUCTBUI U IPENOTBPAILATH UX;

HAJIMYUS pa3BUTOT0 3KOJIOTUYECKOTO MBIIUIEHHS, KOJIOTHUECKOM KYJIbTYPHI,
OmbITa NEATENbHOCTH HKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B ITO3HABATEIbHOM, KOMMYHMKAaTUBHOW M COLAAIBHOMU
NPAaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIE0JOTUN
xeMmopoouu;

7) HEHHOCTH HAYYHOI' O IO3HAHMSA:

MHUPOBO33pPEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HAYKU U OOIIECTBEHHOW IPAKTHKU;

NOHUMAaHUS CHeuM(UKHY XUMUU KaK HayKd, OCO3HaHMs €€ poJu B
(GOpMUPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOTO
NPEICTABICHUS 00 OKPYXAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
NO3HAHWM NOPUPOJHBIX 3aKOHOMEPHOCTEM M PpELIEHUH MNPOOJIEM COXpaHEHUS
IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHUU JJII  COBPEMEHHOMU
UUBWIM3AIUU: B €€ TyMAaHHCTUYECKOW HampaBJIEHHOCTH W BaXHOM poiM B
CO3/IaHMM HOBOM 0a3bl MarepualbHOW KyJIbTYpbl, B PEIICHUH TJI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, YHEPIETUYECKOM,
MUIIEBOM U 3KOJOTHUECKOM 0€3011aCHOCTH, B Pa3BUTUHN MEJIULIMHBI, 00 ecTey eHuU
YCJIOBHM YCTIEHTHOTO TPYAA U IKOJOTUYECKH KOM(MOPTHOM )KU3HU KaX1TOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHHUSA, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh
MOJTy4aeMble 3HAHUS JUJISl aHaIM3a U 00bSICHEHUS SIBJICHUN OKPY’KAIOILIEro MUpa U
MPOUCXOISIIMX B HEM U3MEHEHUI, YMEHUS JieaTh 000CHOBAHHBIC 3aKIIIOYEHUS Ha
OCHOBE HAy4yHbIX (PAKTOB M UMEIONMXCS JAaHHBIX C LENbI0 MOJyYEHUs
JIOCTOBEPHBIX BHIBOIOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCMOJb30BaTh XWMUYECKHE 3HAHUS IS
pelieHus npooseM B pealibHbIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATENLCKOM 1eATeIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO W
caM000pa30oBaHNI0, K AaKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHMHUU B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM TPpy/a B pa3jMUHbIX cepax rnpodeccruoHaaIbHOM
NeSI TEIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHUS MPOTPAMMEI 110 XUMHUH Ha YPOBHE
cpeaHero oo1iero oopa3zoBaHus BKIIOYAIOT:

3HAUUMBIE 711 (OPMHUPOBAHHMS ~ MHPOBO33PCHHS  OOYJarOIIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) 0OIICHAYYHbIE TIOHATHS, OTPaKAIOIINE
IEJIOCTHOCTh HAYYHOW KApPTHHBI MHpPAa W CHeNU(UKYy METOJOB ITO3HAHUS,
UCII0JIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIICCTBO, PHEPTHsI, SBIICHHE,
IpoIiecC, CUCTEMa, HAyIHBINA (PAKT, MPUHITUI, THUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOPHs, UCCIICIOBaHUE, HAOTIOICHHE, U3MEPEHUE, IKCTIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIE y4eOHbIC NeWCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJsITUBHBIE), obecrieunBaroIe dbopmupoBaHue (GYHKIIMOHATBHOM
IPAMOTHOCTH U COIMATLHON KOMIICTESHIIMN 00Yy4aroUXC;
CITIOCOOHOCTD oOydJaronmxcs WCIIO0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbBIE y4eOHbIC
JIEUCTBHUS B IO3HABATEIBHOW U CONUAIILHOM IPAKTHKE.

MeranpeaMeTHble pe3ynbTaTbl OTPAXKAKOT OBJAJACHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TO3HABATCIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

1) 6a30Bble JJOTHYECKHE 1€ HCTBUSI:

CaMOCTOSTENbHO  (OPMYJIMPOBATh M aKTyaJlM3UpPOBaTh  MpoOsIEeMY,
paccMmaTpuBarh €€ BCECTOPOHHE;

ONpENEATh LEMu JEATeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThl ICSITEIIbHOCTH C MIOCTABJICHHBIMM LEJISIMU;

HCTO0JIb30BaTh MPU OCBOEHWU 3HAHWM TPUEMBI JIOTUUECKOTO MBILLICHHUS:
BBIJICJISATh XapaKTEPHbIC MPU3HAKU MOHSATUM M YCTAaHABJIMBATh MX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIHE IIOHITH 151 00BSICHEHUS OT/ICTbHBIX (DAKTOB H
SIBJICHUM;

BBIOMpATh OCHOBAaHWSA W KPHUTEPUU I KIacCU(UKAIMKA BEIIECTB M
XUMHUYECKHUX PEAKIUN;

yCTaHaBJIUBaTh MPUUYUHHO-CJICICTBEHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PaCCYXACHUS (MHIAYKTUBHBIC, JEIYKTUBHBIC, IO
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTPUBAEMbIX
SABJICHUSX, (GOPMYIUPOBATH BEIBOIBI M 3aKTIOUCHNUS,

MIPUMEHSTh B MPOLIECCE TTO3HAHUS MCIIOJb3yEMbIC B XMMHUH CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, IPEOOPA30BHIBATH MOIEIbHBIC TIPEICTABICHHS — XUMUYECKHIMA
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opMyria, ypaBHEHHE XUMHUYECKOU



peakuuu — IpU PELICHHH Y4EOHBIX MO3HABATENIbHBIX U IMPAKTUYECKUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJIETIbHBIE MPECTABICHUS JIJIS1 BBISBICHUS XapaKTEPHBIX
NPU3HAKOB U3y4aEMbIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCIIEA0BATEIbCKHE AeHiCTBUS:

BJIAJIETh OCHOBAaMHU METOJIOB HAyYHOr'O MO3HAaHUS BEUIECTB M XMUMHUYEC KUX
peaKuu;

(dbopMynupoBaTh LIeNU U 3a/1a4H UCCIIeI0BAaHU, HCTIOIb30BaTh IIOCTABJICHHBIC
U CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIMPOCHI B KaueCTBE HMHCTPYMEHTa
NO3HAHUSA U OCHOBBI 111 (POPMHUPOBAHUS TUIOTE3BI M0 MPOBEPKE MPABUIHLHOCTH
BBICKAa3bIBAEMBIX CYKJICHUMH;

BJIAJIETh HAaBBIKAMHU CAMOCTOSITEJILHOIO IUITAHUPOBAHUS W MPOBEIEHUS
YUEHUYECKHX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOATh 3a XOJ0M
IpoIECCa, CAMOCTOSITEIbHO MHPOTHO3UPOBATh €ro pe3yibTar, (HOPMYyIUPOBaTH
000011IEHHSI U BBIBOJIbI OTHOCUTEIBHO 10CTOBEPHOCTH PE3YIILTATOB UCCIICAOBAHMS,
COCTaBJISITh 000CHOBAHHBIN OTUET O MIPOAECIIAHHOM padboTe;

npuoOpeTaTh ONbIT YYEHUYECKOMW MCCIEeNOBAaTeNbCKOW W MPOEKTHOU
NESTEIIbHOCTH, TPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
NOUCKY METOJOB pEUICHUs NPaKTHUECKUX 3a7ady, MPUMEHEHHUIO Pa3JIUYHBIX
METO/I0B IO3HAHUSL.

3) paboTa ¢ uH(popManMei:

OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHMKAX HHMOpManuu (HAy4dHO-
NomyJsipHasl JIMTepaTrypa XUMHUYECKOTO COJEpKaHus, CIPaBOYHbIE MOCOOMs,
pecypcol MHTepHeTra), aHanu3upoBaTh UHOOPMAIIMIO PA3IMYHBIX BUIOB U (HopM
npeCcTaBJICHUS, KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTD U
HEMPOTHUBOPEUYNUBOCTE;

bopMyIMpoOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHBIE METOJIbI IPU MOUCKE U
otOope uH(popManuu, HEOOXOAUMOW [l BBINOJHEHHUS Y4YE€OHBIX 3ajad
OIPENENIEHHOTO TUTIIA,;

npuoOpeTaTh OMBIT HMCIO0JIb30BaHUA WH(MOPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTUMAIbHYIO (OpMy  TpencTaBICHUS
uHbopMaIu (cxeMbl, rpaduKu, AUarpaMMbl, TAOIUIIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KayecTBE CpeACTBA IMpu padote C
XUMHUUYECKOW HHPOpMaluen: MPUMEHITh MEXIpeaMeTHble (du3nueckue u
MaTeMaTU4YEeCKHUEe) 3HAKU M CUMBOJIbI, (POpMyIibl, a00OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT LA THOCTH.

KoMmMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe e CTBHUA:



3a/1aBaTh BOMPOCHKI MO CYIIECTBY OOCYXAaeMOM TEMBI B XO/J1€ TUAJIOTa U/UIH
TMCKYCCHH, BBICKA3bIBaTh Uj1eH, GOPMYIUPOBATH CBOU MPEIIIOKEHHUS
OTHOCHTEIILHO BBITIOJIHEHUSI IPEJI0KEHHO M 3314 U,

BBICTYIIATh C MPE3CHTAIMEH pe3yJbTaTOB ITO3HABATEIBHOM ACATEILHOCTH,
TIOJTyYE€HHBIX CAMOCTOSITEILHO NI COBMECTHO CO CBEPCTHUKAMHU ITPH BBITIOIH CHUU
XHMHYECKOTO IKCIIEPUMEHTA, ITPAKTUICCKON pabOThI IO UCCIICAOBAHUIO CBOMCTB
W3y4acMbIX BEIICCTB, PeaM3alii yIeOHOT'0 MPOEKTa, U (POPMYIMPOBATh BBIBO JbI
10 pe3yJbTaraM IPOBEACHHBIX HMCCIICAOBAHUN MyTEM COTJIACOBAHUS IO3MIIMNA B
X0J1€ 00CYXIeHUSA 1 0OMEHa MHCHUSIMHU.

PeryasiTuBHble yHMBEpPCAJIbHbIC y4eOHbIe AeiiCTBHUSA:

CaMOCTOSITENIbHO IUJITAHUPOBATh M OCYHIECTBISATh CBOIO TO3HABATENbHYIO
NesITebHOCTh, Ompenensds e€ Lelu W 3aJadyd, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeAJiaraéMblil aTOPUTM JIEHCTBUIA TMpHU
BBINIOJIHEHUU Y4YE€OHBIX W HCCIEAOBATENbCKUX 3a/4ay, BbIOMpaTh HauboJiee
3¢ GEeKTUBHBIN CMOCO0 HMX pelIeHUs C Y4ETOM TMOJY4YEHHs] HOBBIX 3HAHHUM O
BEIIECTBAX M XUMUYECKHUX PEAKIUX;

OCYIIIECTBJIATh CAMOKOHTPOJb JESITEIILHOCTH HAa OCHOBE CamMoOaHaM3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHbIC pe3yIbTaThl OCBOCHHS ITPOTPAMMBI IO XUMHH Ha YTIyO0JIEHHOM
YpOBHE Ha YPOBHE CpPEIHEro OO0IIero o0pa3oBaHUS BKIIOYAIOT CIielduueckue
JJIs1 y4eOHOTO MpeiMeTa « XUMUs» HaydHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUI
10 OCBOCHHIO, UHTEPIIPETAIIMN U TIPE0OPA30BAHUIO 3HAHUM, BUbI JCSITEIIb HOCTH
M0 TIOJTYYEHUIO HOBOTO 3HAHWS W NMPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YYCOHBIX
CUTYaIMsIX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C XuMueh. B
nmporpaMMe 1O XUMHH TPEIMETHbIC PE3yJIbTaThl MPEICTABICHBI MO TojaM
U3Yy4YCHUS.

10 KJIACC

[lpenmerHbie pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XAMHS»
OTpaXKaroT:

c(hopMHUPOBAHHOCTh TPEACTABJICHUI: O MECTE M 3HAUYCHUU OPTaHUYECKOU
XUMHHA B CHCTEME €CTECTBEHHBIX HAyK M €€ pOJIM B 00ECIeYeHUH YCTOWIHUBOTO
pPa3BUTHS YEJIOBEUECTBA B PEIICHUN MTPOOIIEM SKOJOTUIECKOM, SHEPTETUISCKON U



NUIIEBON 0€30IIaCHOCTH, B PA3BUTUU MEIULIMHBI, CO3/IaHUU HOBBIX MATEPHUAJIOB,
HOBBIX UCTOYHUKOB SHEPIUH, B obecrieyeHnn PalMOHAIILHOTO
OPUPOOTOIH30BaHNs, B (POPMHUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYJIbTYpPbI
YeNOBeKa, a TAaKKe HSKOJOTrH4eckd OOOCHOBAHHOTO OTHOIIGHUS K CBOEMY
37J0POBBIO U IPUPOTHOM CPELE;

BJIQJICHUE  CUCTEMOW  XMMHMYECKHX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAr AFOILUE MOHATHS — XUMUYECKUN DJIEMEHT, aTOM, SIIPO U AIEKTPOHHAs
o0oji0uka aroma, S-, P-, 0-aToMHBIE OpOWTAIM, OCHOBHOEC M BO30YXKIEHHOE
COCTOSIHMSI aroma, THOpUAM3alUsl AaTOMHBIX opOwuTanel, HOH, MOJEKya,
BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKHCIJICHUS, XAMUYECKasl CBA3b,
MOJIb, MOJISIPHAsl Macca, MOJIAPHbBIA 00BbEM, YTIIEPOIHBIN CKENET, (PYHKLIMOHAIbHas
rpymmna, paaukal, CTPYKTypHble GopMyibl (pa3BEPHYTbIE, COKpAIEHHbIE,
CKEJIETHBbIE), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasl), W30MEpbl, T'OMOJIOTUYECKUN PsAJ, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCJIOPOJI- M a30TCOAEPIKAIIME OPTAHUYECKUE COCANHEHUSI, MOHOMED, MOJIMMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJSIPHBIC COEIUHEHUS;, TEOPUH, 3AKOHBI
(nepuoamueckuid 3akoH JI. WM. MenneneeBa, T€opusi CTPOEHUS] OPTAHUYECKHUX
BewecTB A. M. bytnepoBa, 3ak0OH COXpaHEHHs] MaCChl BELIECTB, 3aKOH COXPaHEHUS
Y TpEeBpallleHUs DSHEPrUM MpPU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIE)KAIIUE B OCHOBE
NOHUMAaHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTABICHHUS
O MeXaHU3MaxX XHMHUYECKHX peaKuuil, TEPMOJUHAMUYECKHX U KUHETUYECKHX
3aKOHOMEPHOCTSX UX MTPOTEKaHMsI, 0 B3AUMHOM BIIMSIHUM AaTOMOB M I'PYIIIT aTOMOB
B MOJIEKyJaxX (MHIYKTUBHBIN U Me30MepHbIi 3ddexThi, opueHtantsl | u |l pona);
(aKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH U O€30MaCHOM
UCIIOJIb30BaHUM BAXKHEHIINX OPTraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NESITEIbHOCTH  4YeNIOBEKa, OOIIMX  HayyHbIX [PUHUIUIAX  XUMHYECKOTO
POU3BO/ICTBA (Ha MpUMEPE MPOU3BOACTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(hopMHUPOBAHHOCTh YMEHUM: BBISBISITh XapaKTEpHbIC MPU3HAKKU MOHSATHUH,
YCTaHaBJIMBaTh MX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MIPU
OIIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTraHNYE€CKUX COCTUHEHUM;

c(hopMHUPOBAHHOCTH YMEHHIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY I COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUUECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKHX PEAKIUN U PACKPBIBATH MX CYIIHOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIM  MOCPENCTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO OalaHca »JTUX pEeaKIMid, peaKkIuii HOHHOTO OOMeHa MyTeéM
COCTaBJICHUS UX TOJHBIX U COKPAIIEHHBIX HIOHHBIX YPaBHEHHUI,



M3TOTABJIUBATh MOJIEIIM MOJIEKYJ OPTraHUYECKUX BELIECTB JIJIsl UJUTIOCTPaIuU
UX XUMUYECKOTO Y MMPOCTPAHCTBEHHOT O CTPOEHUS;

c(hopMHUPOBAHHOCTh YMEHH: YCTAaHABJIMBATH MPHUHAJIKHOCTh M3y4EHHBIX
OpPTaHUYECKUX BEMIECTB MO HX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpymie COCAWHEHHWH, JaBaTh MM Ha3BaHUSA [0 CHCTEMAaTHYECKOU
HomeHknarype (IJUPAC) u npuBOAWTh TpUBHAIBHBIC HA3BaHWS MJIT OTACIBHBIX
MPEACTABUTENCH OPraHUYECKUX BEHIECTB (ITWIEH, aleTWIICH, TOIYOJ, TJIMIEPUH,
ATWICHTJIMKOJb, (heHon, GopManbaerus, ameTalbIerua, ameToH, MypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAs, 0JICMHOBAs, MATbMUTUHOBAS KUCJIOTHI,
[JIMIVH, aJJaHWH, MallbT03a, (PPyKTO3a, aHWIMH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHE);

C(hOpMUPOBAHHOCTH YMEHUSI ONPEACNSATb BHJI XUMHUYECKOW CBSI3U B
OpPTaHUYECKUX COEIUHEHUSAX (KOBAJCHTHAs WM HWOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJHAs CBSI3b);

C(hopMUPOBAHHOCTH YMEHHSI TPUMEHSATH TOJIOKEHUSI TEOPUU CTPOCHUS
opraHnueckux BemiecTB A. M. bytiepoBa jj1s1 00bsiCHEHUS 3aBUCUMOCTH CBOUCTB
BEIIIECTB OT UX COCTaBa M CTPOCHUS;

chopMUPOBAHHOCTH, ~ YMEHMM  XapakKT€pU30BaTh COCTaB, CTPOCHHUE,
bu3MYeCKMe U XUMUYECKHUE CBOMCTBA TUIHUYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTAHUYECKUX BEIIECTB: AIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaJUEHOB,
ATKMHOB, apOMaTUYECKUX YTJIEBOJOPOJOB, CHUPTOB, albJIETHI0B, KETOHOB,
KapOOHOBBIX KUCJIOT, TPOCTHIX U CJIOKHBIX 3DUPOB, ) KUPOB, HUITPOCOCTUHECHUN U
aMUHOB, aMUHOKHCJIOT, OEJKOB, YrieBOJAOB (MOHO-, JIW- WM TOJUCAXapUIIOB),
WLUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBA3b  MEXKIYy HUMHU  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUNA C UCIOJb30BAaHUEM CTPYKTYPHBIX
opmyu

c(hopMUPOBAHHOCTh YMEHHS TMOJATBEPKJaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKITMOHHOM CITIOCOOHOCTH OPTraHUYECKUX COETUHEHUN OT
KPAaTHOCTH U TUIIA KOBAJICHTHOM CBSI3H (O- U -CBS3U), B3aUMHOTO BJIUSTHUSI aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIax;

c(hopMupPOBAaHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIJIEBOIOPOHOTO
Chipbsi (HedTh, NPHUPOJHBIM Ta3, Yrojb), CIOCOOBI €ro TmepepaboTKu W
MPaKTUYECKOE MPUMEHEHUE TIPOIYKTOB IepepaboTKu;

c(hopMUPOBAHHOCTh BIAJECHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX MO3HAHUS — HAOIIOACHUH, U3MEPECHUH, MOJICTTMPOBAHNHN, IKCTICPUMEHTE
(peaTbHOM M MBICJICHHOM ) M YMEHHS TIPUMEHSITh OTH 3HAHMUSI;

C(hOpMHUPOBAHHOCTh  yYMEHHUA  TNPHUMEHSITh  OCHOBHBIE  OIEpaIlH
MBICITUTEIILHON JIESITEIbHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, 0O0O0OIICHHE,



CHUCTEMAaTU3allMI0, BBISBJICHUE MPUUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIsl U3y4YEHUs
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUM;

c(hopMHUPOBAHHOCTh YMEHUM: BBISIBIISITH B3AUMOCBSI3b XUMHUECKUX 3HAHU U C
MOHATUSIMUA W TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJiee OCO3HAHHOTO TOHUMAHHS CYIIHOCTH MaTEpHAIbHOTO EIMHCTBA MUPA,
UCIIO0JIb30BaTh CUCTEMHbIC 3HAHUA MO0 OPraHUYECKON XUMHUU JJIsl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIMX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hopMHUPOBAHHOCTh YMEHUH: TPOBOAUTH PaCUYETBl MO XUMHUYCCKUM
dbopmynaaM 1 ypaBHEHHSIM XUMUYECKHUX PEAKIUN C UCIIOIh30BaHUEM (PH3UYIECKIX
BeMUMH (Macca, O0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKJCHUIO XUMHUYECKOU
dbopMyIibl BeleCTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CTOPaHMsl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hopMuUPOBAaHHOCTH YMEHUIA: TPOTHO3UPOBATh, AHATU3UPOBATH U OIICHUBATH
C TIO3UIMKA  DIKOJOTMYECKOM O€30MacHOCTH TOCJECACTBUS OBITOBOM W
MIPOU3BOJICTBEHHON JEATEIHbHOCTU YEJIOBEKAa, CBS3aHHOW ¢ TmiepepaboTKoM
BEIIIECTB, UCIIOJIb30BATh MOJyUCHHbIC 3HAHUS JIJI1 IPUHSATUSI TPAMOTHBIX PEIICHU M
po0OJIeM B CUTYAIIHUSIX, CBI3aHHBIX C XUMUEH;

c(hopMUPOBAHHOCTH YMEHMI: CAMOCTOSTEILHO IUIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (TOJIydeHUE M U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJAOPOJOB PA3JIMYHBIX KJIaCCOB U
KHUCJIOPOJICOAEPKAIIMX OPTAaHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTATbHBIX
3a1ad 0 PACMO3HABAHMIO OPTAHUYECKUX BEIIECTB) C COOJIIOICHUEM IPaBUII
0e30MacHOro OoOpallleHHs] C BEIIECTBAMU U JJA0OPAaTOPHBIM O00OpPYIOBAaHUEM,
dbopMyupoBaTh Ielb HCCJCAOBaHUSA, NPEACTABISATH B pazJMuyHOU (dopme
pEe3yJIbTaThl SKCTIEPUMEHTA, aHATU3UPOBATh U OIICHUBATh X JOCTOBEPHOCTD;

c(hopMuUpPOBAaHHOCTh YMEHUIA:

coO0JII01aTh TIpaBUJIa SKOJIOTUYECKH IIEJIeCO00pa3HOr0 MOBEACHUS B OBITY U
TPYIOBOM AEATENHHOCTH B IEISIX COXPAHEHHUS CBOETO 3J0POBbBS, OKPYKAIOIICH
MIPUPOTHOM CPEABI U TOCTUKEHUS €€ YCTOUUUBOTO PA3BUTHS

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JCHCTBMSI HAa »KWUBBIC OPTAHU3MBI
OTIPEACNIEHHBIX OPTAaHNYECKUX BEIIECTB, TOHUMAast cMbIcJ rmokazarens [T/1K;

aHAJIM3UPOBATH 11€JIECO00PA3ZHOCTh MPUMEHEHHSI OPTAHMYECKUX BEIISCTB B
MIPOMBITIUIEHHOCTH U B OBITY C TOUKH 3PCHHS COOTHOIIICHUS PUCK-TI0J1h34;

c(hopMUPOBAHHOCTh YMEHHUMN: OCYIICCTBIIATH IICJICHANIPABICHHBIM ITOUCK
XUMHUYECKOW MHPOPMAIIMU B PA3JIMYHBIX UCTOYHUKAX (HaydHas U y4eOHO-HAyYHAas
JuTeparypa, cpencTBa MaccoBoi nHbopmaruu, IHTepHET U Ipyrue), KpUTHY €C KU
aHATM3UPOBATH XUMUYECKYI0 HH(pOopmaruto, epepadaTeiBaTh €€ U UCIOJIL30BaTh
B COOTBETCTBHUH C TIOCTABJICHHOM Y4eOHOM 3a1a4uei.



11 KJIACC

[lpenmernbie pe3ynbTaThl OcBoeHUs Kypca «OOmas u HeopraHudeckas
XUMUSD) OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O MaTrepuaJbHOM E€IMHCTBE MHPA,
3aKOHOMEPHOCTAX U NO3HABAEMOCTHU SIBJIEHUM INPUPOJBI, O MECTE U 3HAYECHUU
XHUMHH B CUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECIEYEHUN YCTOWYMUBOTO
pa3BUTHUS, B PEIICHUH MPOOJEeM SKOJIOTMUECKOM, SHEPTreTHUeCKOW M MHIIEBOM
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
VUCTOYHUKOB 3HEPTUM, B 00ECNECUEHUH PALMOHATBHOTO IMPUPOIONOIb30BaHMs, B
dbopMHpPOBaHUM MHUPOBO33PEHUA U OOIIEH KyJbTyphl UEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOW  XMMMYECKHX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIArarOlMe IMOHATHS — XMMHYECKHW OJJIEMEHT, aToM, SJIpO aroma,
U30TOIIBI, AJIEKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOHTAITH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aroMa, TMOpUAM3alus aTOMHBIX OpOUTalei, WOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIILHOCTh, CTENEHb  OKHUCJICHMS,
XUMHUUYECKasi CBsI3b (KOBalICHTHas, HWOHHAs, METAJUIMYECKas, BOJOPOJHAsA),
KpHUCTAJUIMYECKAsd PEIETKa, XUMUYECKas pPeakUuus, pacTBOP, IJIEKTPOJIMUTHI,
HEJJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAasT JUCCOLMAIMs, CTENEHb JUCCOLMALNHY,
BOJIOPOJHBIN TOKa3aTeslb, OKHUCIUTENh, BOCCTAHOBUTENb, TEIJIOBOM 3ddeKT
XUMHUYECKOUN pEAKIUHU, CKOPOCTh XUMHYECKOU PEAKIINH, XAMUYECKOE PABHOBECHE;
TEOPUHU M 3aKOHBI (TEOPUS IEKTPOJUTHUECKON AUCCOLMAIUH, EPUOIUYECKUN
3akoH J[.U. Menneneesa, 3ak0H COXpaHEHUI MACCHI BEIIECTB, 3aKOH COXPAHEHUs U
IIPEBPALLECHUS SHEPTUU MPU XUMHUYECKHUX PEAKIMUAX, 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOLIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3BIK
XUMUHM, MHUPOBO33PECHUYECKME 3HAHWSA, JISKAIIME B OCHOBE IOHUMAaHUSA
INPUYMHHOCTH W  CHUCTEMHOCTM  XMMHYECKHUX  SIBJICHHW; COBPEMECHHBIC
MPEACTABIECHUSI O CTPOEHUM BEUIECTBA HA ATOMHOM, HOHHO-MOJEKYJISPHOM H
HAJAMOJIEKYJSIPHOM YPOBHSIX; TMPEICTABJICHUS O MEXaHW3MaX XHUMHUYECKHUX
peakuuii, TEPMOJMHAMUYECKMX MW KUHETHYECKHX 3aKOHOMEPHOCTAX HX
MIPOTEKaHUsA, 0 XMMUYECKOM PAaBHOBECHH, PACTBOpPAX M JIHUCIEPCHBIX CUCTEMAX;
(baKTOJIOTUUECKUE CBEICHUS O CBOICTBAX, COCTaBE, MOJYYEHUH U OE30MacCHOM
UCIIOJIb30BaHUM BAKHEUIIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NESTEIbHOCTU  4YeNIOBEKa, OOIIMX  HaydyHbIX MPUHIUIAX  XUMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTepHblE NPU3HAKU MOHSATHUH,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIIME MOHATUS TTPU
OTNMCAHWN HEOPTAHUYECKUX BEIIECTB M X MTPEBPALIECHHUIA;



c(hOpMHUPOBAHHOCTh YMEHUS HCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIHMKY JIJISI
cocTaBiieHHss (OpMya BEIIECTB M  YpPaBHEHHH XUMHYECKHX  PEaKIIUH,
cuctemaruueckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(hopMHUPOBAHHOCTH YMEHHS ONIPENEIATh BAICHTHOCTh U CTENICHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX, BUJI XUMUYECKOW CBSA3U (KOBAJICHTHAS,
WOHHAs, METAUIMYECKas, BOJOPOJHAs), THUI KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA,

c(hOpMHUPOBAHHOCTh YMEHUSI OOBACHITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT
BUJa XMMHMUYECKON CBSI3M M THUMNA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AKLIEITOPHBIA MEXaHU3MbI 00pa30BaHNs KOBAJIEHTHOU CBSI3H;

C(hOpMHUPOBAHHOCTh ~ YMEHMH:  KJIACCHU(PUIMPOBATh:  HEOPTraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKLIMHU IO PA3JIMYHBIM IPU3HAKaM (UHUCITY
U COCTaBy pEarupyrolMX BELIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHUCIIECHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karaiu3aropa u
JpYyTHUeE); CaMOCTOSATENBHO BIOUPATh OCHOBAHMSI M KPUTEPUU JJIs1 KJIaCCH(DUKALIUU
M3Yy4aeMBbIX BELIECTB U XUMHUYECKUX PEAKIUN;

c(hopMHUPOBAHHOCTb YMEHHUSI pACKPBIBATH CMBICII IEPUOJUUECKOro 3aKoHa /.
W. MenpeneeBa u JeMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOLLYIO, 00BACHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh BJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XMMHUYECKMX »JJEMEHTOB IEPBOTO—YETBEPTOTO IEPUOIOB
ITepuognueckorn  cucrembl  JI.MI.  MeHueneeBa,  HCHOJIb3ys  HOHATHUA
«IHEPIeTUYECKHE YPOBHM», «IHEPTETHYECKUE TOJYPOBHU», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXJIEHHOE HHEPTETUUECKUE COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX IJIEMEHTOB M UX
CoeIuHeHuM 10 Inepuonam u rpymmnaMm Ilepuomnueckon cucremsr [l N
MeHnneneeBa, BAJICHTHbIE BO3MOXKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX 3JICKTPOHHBIX 000JI0UEK;

c(hopMHUPOBAHHOCTh yYMEHHUMH: XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME
XUMUYECKUE CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOJTBEPKIAThH
CYILIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXIY HEOPTaHWYECKUMHU BEILECTBAMH C
ITOMOIIbIO YPABHEHUIN COOTBETCTBYIOIMX XUMUYECKUX PEAKIIUM;

C(hOpMHUPOBAHHOCTh YMEHHSI pPacKpbIBaTh CYIIHOCTb: OKHCJIMTEIHHO -
BOCCTAHOBUTEJIbHBIX PEAKIINI MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOT 0 0ajaHca
TUX PEaKUWH; peakluid MOHHOTO OOMEHa MyTEM COCTaBICHHUS HMX TOJHBIX U
COKpAIIEHHBIX ~ MOHHBIX  YPABHCHHMM;  PEAKUMM  TUAPOJNM3Q;  PEaKIUu
KOMILJIEKCO0Opa3zoBaHus (Ha MpUMEPE THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );



c(hOPMUPOBAHHOCTH YMEHHUA OOBSCHATH 3aKOHOMEPHOCTU NPOTEKAHHS
XMMHUYECKUX PEAKIUN C Y4ETOM HMX JHEPTrEeTHUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XMMHMUYECKOW PEAKIMH B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpoOB, a TaKkKe XapaKkTep CMELICHUS] XUMHYECKOT0 PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpunuui Jle [larense);

C(hOpMHUPOBAHHOCTh YMEHHUSI XapPaKTEPU30BaThb XUMHUUYECKUE PEaKIIUU,
Je)Kalye B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHHMS CEPHOUM KHMCIJOTBHI, AMMHAKa,
oO0lmMe HaydyHble TNPUHLUIIBI XUMHUYECKUX MPOU3BOJICTB; LEIECOOOPA3HOCTD
IPUMEHEHHUST HEOPTaHMYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOILIEHUS PUCK-TI0Jb34,;

C(hOopMHUPOBAHHOCTh BIIQJICHUS CUCTEMOM 3HAHMM O METOJaX Hay4YHOIO
NO3HAHUA SIBJICHUM NOpUpOAbl — HAOIIOAEHUE, W3MEPEHHE, MOJAEIUPOBAHUE,
HKCTIEPUMEHT (peaibHbI U MBICJIEHHBII ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS IPHU SKCTIEPUMEHTAIILHOM HCCJIEOBAHNH BELLIEC TB
U g OOBACHEHHMS] XMMHUYECKHX SBJICHHM, MMEIOIIMX MECTO B THPHUPOJIE,
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKA U B TIOBCEITHEBHOM )KU3HH;

Cc(hopMHUPOBAHHOCTh YMEHHUS BBIABIIATh B3aUMOCBS3b XUMHUECKUX 3HAHUM C
MOHATUSMU W TPEACTABICHUSMH JIPYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIA
00Jiee 0CO3HAHHOTO IOHUMAaHUS MaTepUATbHOT O €AMHCTBA MUPA;

C(hOpMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUYETHI: C MCIOJb30BAHUEM
MOHATHA «MAacCOBasl JIOJI1 BELIECTBA B PACTBOPE» U «MOJIIP HAsl KOHLIEHTPaLUsD»;
Macchl BellecTBa Wi 00bEMA ra3a 1o M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMU BELIECTB; TEMIOBOTO 3ddekra
pE€aKlMK; 3HaYEHUsI BOJAOPOJHOTO MOKAa3aTeNsl PacTBOPOB KHUCJOT M IIEIOYEH C
U3BECTHOM CTENEHBbIO AUCCOLMAIMK; Macchl (00BbEMA, KOJUYECTBA BEILECTBA)
MPOJYKTa PEAKIMHU, €CJIM OJTHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpPA C
OTPEICIEHHON MacCOBOM J10JI€i pacTBOPEHHOIO BEIIECTBA WM JJaHO B U30BITKE
(MMeeT mpUMECcH); AO0JM BBIXOJA MPOJYKTa pPEAKIHH; OO0OBEMHBIX OTHOIICHUMN
ra3os;

c(hopMHUPOBAHHOCTh YMEHMIA: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOAUTH
XUMHUYECKUN  SKCIEpUMEHT  (IMPOBEACHHE  pEaKIMii  HOHHOrO  OOMeHa,
MOJATBEPKAECHUE KAYECTBEHHOT O COCTAaBa HEOPTAaHUYECKHUX BELIECTB, ONPEICICHUE
Cpeabl pPacTBOPOB BEUIECTB C IMOMOIIBK) HWHAMKATOPOB, HU3YUYEHUE BIUSHUA
pa3MYHBIX  (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIUHU, pEIIeHUEe
OKCIIEPUMEHTANILHBIX 3a7ad 1o TemMam «Metauby u  «Hemerammbsy) ¢
cO0JII0/ICHHEM TIpaBHII O€30MacCHOr0 00paIlleHHsI C BEIECTBAMH U JTJaADOpaTOPHBIM
o0opynoBanueM, (HopMyIUpOBaTh LEdb HCCIENOBAaHUSA, NPEACTaBIATh B
pazimyHON (opme pe3yibTaThl SKCIIEPUMEHTa, aHAIM3UPOBATh U OILEHUBATh UX
JIOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTH YMEHMIA: COOJTIOIATh MTPaBUJIa MOJIb30BaHUS XMMHYECKOU
MOCY/IO W J1abOpaToOpHBIM O0OpyIOBaHWEM, OOpaIICHHUS C BEIIECTBAMHU B
COOTBETCTBUU C WHCTPYKIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XMUMHYECKUX
OTIBITOB, DKOJIOTHYECKH IIEIECOOOPa3HOTO TMOBENEHUS B OBITY M TPYIOBOM
JEATEILHOCTH B LIEISIX COXPAHEHUS] CBOETO 3J0POBbs, OKPYXKAIOIIEH TPUPOJHON
Cpelabl W JOCTHXEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABaTh OIACHOCTH
TOKCUYECKOTO JCHCTBUS HA KUBbIE OPTraHU3MBbI ONPEIEIEHHBIX HEOPTAHUY €CKUX
BEIICCTB, IIOHUMAas cMbIc moka3arens [1J1K;

c(hopMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEICHANPABICHHBIH TIOUCK
XUMHUYECKON MH(POPMALIUU B PA3JIMYHBIX UICTOYHUKAX (HayyHasi U y4eOHO -Hay4YHas
JUTEparypa, CpeacTBa MaccoBoU uHpopmaluu, MHTepHET U Ipyrue), KpUTUY €CKU
aHAJIM3UPOBATH XUMUYECKYI0 HH(pOpMaIUIo, IiepepadaTbiBaTh €€ U UCIIOJIb30BaTh
B COOTBETCTBUU C IOCTABJICHHOMN y4eOHOM 3aa4eil.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoauyecTrBo uacoB DIeKTPOHHbIE
Ne HanmeHoBaHue pa3iesioB U TeM Kontpo Ipakru (uud poBbie) BocnurareJbHbII
n/n nmporpaMmmabl Bcero JBHBIC yecKue 06pa30BaTeJILHBIe KOMIIOHEHT
padoThI padoThI pecypchbl
Pasznea 1. TeopeTnyeckue 0CHOBBI OPraHU4Ye CKOM XUMHUH
IIpenMer opraHM4eCKON XUMUU.
1.1 Teopust CTpoeHUsI OPraHUYECKUX 8
coemuHenuit A. M. byrnepora
Hroro mo pazueny 8
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51 [IpenenpHbIE YIIIEBOIOPOABI — 5
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QJIKCHBI, aJIKaJIUCHBI, ATKUHBI
23 ApoMaTHyYeCcKUe YIieBOI0POIbI 8
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24 IIpupoaHbIE HCTOYHUKA 4
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25 POHSBOA 4 1
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Hroro no pazgeny 41
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4.1 AMHUHBI. AMUHOKHCIOTEI. benku 12

Htoro no pazneny 12

Pa3neu 5. BbicokomoJieKyasipHbIe COeIMHE HUSI

51 BricokoMounexkynsipabie 5
' COCIMHCHHUS
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