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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM HAa YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yueOHOro mpeamera «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOLIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha niepuon 1o 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA « XUMMUSL.
YIJIYBJIEHHBIA YPOBEHb»

XvUMHS HAa YpOBHE YIIyOJEHHOTO HW3YYCHHS 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro ooOpaszoBaHus yvammxcs 10-11 xaccos.
W3yyenue mpeamera, peainsyeMoe B YCIOBUAX JudPepeHInpoBaHHOTO,
npoguiabHOTO 00y4YeHHs, TMPU3BAHO OOECHEYUTh OO0IEe00Pa30BATEIbHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKKe IS
IIPOJIOJDKEHUST O0Y4YeHHsI B OpraHu3aIusx IpodeccroHaIbHOTO 00pa30oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLIIUH.

B mnporpaMmvme mno XuMuM Ha3zHaueHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0 ~ MHTEPIIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusMu  PI'OC COO o B3aUMOOOYCIOBIIGHHOCTH IIeJIeH, CoaepKaHusi,
pe3ynbTaToOB O0ydeHUs W TpeOOBaHWUN K YPOBHIO TMOATOTOBKH BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBIISIIOTCSL CJICIYIONINE BBIMOJHIEMbIC MPOTPAMMON TIO
XUMHUH QYHKITUU:

e UTH(POPMAITMOHHO-METOANYECKAsl, peaju3anus KOTOpoil  obecrieunBaeT
MOJIYYCHHUE TIPENICTABICHUS O IIeNIAX, COAEpXKaHWHM, OOIel cTpaTeruu
oOydeHwsI, BOCTUTAHUS 1 PA3BUTHS 00YJaIONIUXCsI CPEICTBAMH MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OPraHM3AIMOHHO-TUTAHUPYIOIIAsi, KOTOpasi MPeyCMaTPUBAET ONPECICHHE:
NPUHIIMIIOB  CTPYKTYPUPOBAHUS W  TOCJENOBATEIBHOCTH  HM3yYCHUS
ydeOHOTO  Marepuana, KOJWYECTBEHHBIX ¥  KAUYeCTBEHHBIX  €r0
XapaKTePUCTUK; TOIXOJ0B K (OPMHPOBAHUIO COACPKATEITHHOW OCHOBBI
KOHTPOJISI W OIEHKH O0pa30oBaTEIBHBIX JOCTIKEHUN OOYy4Yaromuxcsi B



paMKax MTOTOBOM aTTecTaud B (opMe eIUHOTO TOCyIapCTBEHHOTO
AK3aMEHa MO0 XUMHUHU.

[Iporpamma ajist yriy0aEHHOTO U3YUYECHUS] XUMUU:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4eHHUs B  paMKax OTHAEJIbHBIX Tpoduieid, mpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Io KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e 1a€T MPUMEPHOE pacTpeiesieHre Y4eOHOrO BPEMEHU, PEKOMEHIYEMOT0 JIJIst
U3YUYEHUS OTJEIbHBIX TEM;

elpe/JIaracT MNPUMEPHYIO  IOCIEI0BATEILHOCTh  HM3Y4YEHUS  Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEMETHBIX CBSI3EH;

e 1a€T METOIMUECKYIO UHTEPIIPETALIUIO LIeJIeH U 3a/1au U3y4yeHus mpeaMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0O0pa3oBaTeIbHOMN
IPOTPaMMBbl CpeaHero o01ero o0pa3oBaHUs (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATENbHBIX  JEUCTBUII  OOydaromerocss 1O  OCBOEHUIO
COJIepKaHMsl IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpefe’laMd YCTAaHOBIEHHOW MTPOrpaMMoil MO  XUMHH
o0s13aTeNbHOM (MHBAPUAHTHOW) COCTABIISIONICH COACPIKaHHUS Y4EeOHOTO MpeaMeTa
«Xumus» OcTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi TOJKHA ONPEAENSThCS B COOTBETCTBUMU C HANPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUentyaidbHbIMU mnojoxeHusiMu OI'OC COO o
Ha3HAYCHUW TIPEAMETOB 0a30BOr0 M YIIIYOJIEHHOTO YpOBHEH B CHCTEME
mudGepeHITMPOBAaHHOTO O0yYEeHHS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHUS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TaloM  MOJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX W3yYCHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JIUCIUIUIMH B By3aX U OpraHu3alusX CpeHEro npodeccuoHaaIbHOIo
oOpa3zoBanusa. B 93Toil cBsA3M w3ydeHHe mpeaMeTa «XHUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
00y4eHUs, B TOM YUCJIE€ C NEPCIEKTUBOM MOCIEAYIOMIETO MOIYUYEeHUSI XUMUUYECKOTO
o0pa3oBaHus B OpraHu3alusax npodeccuoHalbHOro oopasoBanus. Hapsay ¢ atum,



B cBere TpeboBanuii PI'OC COO K miIaHUpyeMbIM pe3yJbTaTaM OCBOEHHUS
dbenepanbHOl 00pa30oBaTENbHONW MPOrpaMMbl CPEAHETO OO0IIero 00pa3oBaHUS
U3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TAaKKE Ha pEIIeHHE 3ajad
BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTHUA OOydyaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHUH pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX CHOCOOOB  JEATENIBHOCTH, WMEKIINX MEXKIUCIUIUTMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

Conepxanue 1o ydeOHOMY MpEaMETy XUMHUS OpPUEHTHPOBAHO TakXKe Ha
pa3BUTHE (YyHKIIMOHATBHOM (ecTeCTBEHHO-HAy4YHOW) TPAMOTHOCTH KaK
WHTETPATUBHOTO YMEHUS YeJI0OBEKa MO3UTUBHON IIEHHOCTHOM OIIEHKH JOCTHKCHUHN
€CTEeCTBEHHBIX HAayK, KOTOpPOE TIPOSIBISETCS B CHOCOOHOCTH U TOTOBHOCTH
JUYHOCTH UCIOIh30BaTh UMEIOIIMECS €CTECTBEHHO-HAYYHbIE 3HAHUS JIJIsl PEIICHUSI
TEOPETHYECKUX M TPAKTUUECKUX 3a7ad B Y4eOHOM, MPaKTHYECKOW H JH000H
JPYro¥ NEeSTEILHOCTH y4allerocs.

[IporpaMmma mo XMMHHM COCTaBJIGHa € YyYe€TOM paboudeil MpOorpaMMbI

BOCIIUTAHMS, YTO HAXOAUT OTpakeHHWE B 4YacTh (OPMHUPOBAHUS JTUYHOCTHBIX
pPe3yIabTaTOB, KOTOPBIC JOCTHUTAIOTCS B €IMHCTBE y4E€OHOW M BOCHHUTATEIbHOU
neaTenbHOCTH. JIMYHOCTHBIC pe3yJIbTaThI OCBOCHUS MpOrpamMMbl
110 XUMHH OTPAXKAIOT TOTOBHOCTH OOYYAOIIUXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMNA U paCIIMPEHUE OMbITA IEATEIBHOCTH HA €€
OCHOBE W B IMpOIIECCE pean3allMi OCHOBHBIX HAMNpPaBICHUI BOCHUTATEIBHON
NeATeNIbHOCTH. BociuTaTeIbHBIN aCIeKT YPOKOB XUMHH COTJIacOBaH ¢ pabouei
porpaMMoi BOCIUTaHUA, MOAYJb «IIIKONBHBIA ypOK», KOTOpBIM MHpeArnoaract
oObeIMHEHUE  CcoAep)KaHWEe  OOydeHHWs W BOCIUTAHMS B IICJIOCTHBIN
00pa3oBaTeIbHBIN MPOIECC HA OCHOBE €IWHOM IEIH U €AMHBIX COIIMOKYJIBTYPHBIX
IICHHOCTEH.

HEJIN N3YYEHUA YYEBHOI'O IPEIMETA «XUMMUA.
YIJYBJIEHHBIA YPOBEHDb»

[Ipn u3yyenun ydeOHOTrO mpeaMera «XHUMHS» Ha YIIyOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJHETO 00IIero oopa3oBanus (Ha 6a30BOM
YPOBHE), 3ajjaueii MEePBOCTEIICHHON 3HAYMMOCTHU ABISETCS (GOPMUPOBAHUE OCHOB
HayKd XHMHU Kak oOOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUUYECKON
NEeSITEIbHOCTH YE€JI0BEKA U OJHOIO0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Penienue
9TOM 3ajauyd Ha YriayoJE€HHOM YypOBHE U3YUEHHS TMpeaMeTra Iperosaraet
peaM3alnio TAKUX 1EJIeH, KaK:

e pOpMUpOBaHHE TMPEACTABICHUN: O MaTepHaIbHOM E€IUHCTBE MHPA,

3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SBJICHUW MPUPOJIbI, O MECTE XUMUU B
CHCTEME €CTECTBEHHBIX HayK W €€ Bemyled poau B 0OecCreuyeHHn



YCTOMYMBOTO  pPa3BUTHS  YEJIOBEUECTBA: B  PEIICHUH  MOpoOiemM
AKOJIOTHYECKOM, IHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JJaHUU HOBBIX MAaT€PUAIOB, HOBBIX HICTOYHUKOB SHEPTUH, B
o0ecrieyeHun PalMOHAIBHOTO MNPUPOIONOIB30BaHMS, B (OPMUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe JKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U MIPUPOIHOM Cpejie;

¢ OCBOCHHE CHCTEMBl 3HAHHUM, JIGKaAIlUX B OCHOBE XHMMYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa: (G yHIaMEHTAIbHBIX
MOHATHUM, 3aKOHOB U TEOPUW XUMHHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMU BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IIHX
Hay4YHBIX IPUHIMUIAX XUMUYECKOTO TPOU3BOJICTBA;

e popmMupoOBaHHEe y oOy4Jarommuxcs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUM IS OOBSICHCHHS
KITFOUEBBIX MJIEH M TPOOJEM COBPEMEHHOM XWMHH, IS OOBSCHEHUS H
MPOTHO3UPOBAHUS SIBJICHUM, UMEIONIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAMOTHOTO PEIICHUs MPOoOIeM, CBI3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHMS,
aHaJIM3a U OICHKHU C IMO3UIUH KOJIOTHYEeCKO 0€30IMacHOCTH MOCIIEACTBUM
OBITOBOM W TPOM3BOJCTBEHHON JEATEILHOCTH YEJIOBEKA, CBS3aHHOW C
XUMUYECKUM  TPOM3BOJICTBOM, HCIIOJIb30BaHHEM U  TepepadOTKOM
BEIIECTB;

e YIIIyOJICHUE TIPEACTABICHUM O HAYYHBIX METOJAaX MO3HAHUS, HEOOXOMMBIX
U1 TIPUOOPETeHUST YMEHHH OpPUEHTHPOBATHCS B MHPE BEHIECTB U
OOBSICHEHHS XUMHYECKUX SIBJICHUN, HMMEIONIUX MECTO B IIPUPOJE, B
MPAKTUYECKOM IESITEIbHOCTH U TIOBCETHEBHOM JKU3HMU.

B mnmaHe peanuzanuu NEpBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BHBAIOIINX
(GYHKIMH [IEJIOCTHOH CHUCTEMBI CPEJHETOo OOIIero oOpa3oBaHMS NMPHU H3YYECHUH
nmpeaMera  «XHMHS» Ha  yIIyOJEHHOM  ypOBHE OCOOYI0  aKTyaJIbHOCTH
MPUOOPETAIOT TAKKE TSN U 33J1aUH, KaK:

e BOCTIUTaHUE YOCKJIEHHOCTH B MIO3HABAEMOCTH SIBIICHHH TIPUPOIbI, YBAKCHUS
K TMpollecCy TBOpPUECTBA B OOJACTH TEOPETUUYECKHUX U MPHUKIATHBIX
HCCJIeI0BAHUM B XHMUH, dbopmupoBaHue MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

epa3BUTHEC MOTHBAIMM K OOYYCHHI0O U TIO3HAHHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJTIO u CaMOBOCITMTaHUIO Ha OCHOBE YCBOCHMUS
00IIIeYEeTIOBEUYECCKUX [ICHHOCTEH;



e PA3BUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX
crocoOHOCTEeM O00yvarmuxcs, (OpMHUPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOMICHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCTIEIIHOW MPOQeCcCUOHATBHON U OOIIECTBEHHOU JeATEbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 370POBBIO M IOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e popMuUpOBaHHE yMEHUH H HABBIKOB PAa3yMHOT'0 IPHUPOIOIOIL30BaAHNUS,
Pa3BHUTHE dKOJIOTHUECKOU KYJIbTYPBI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOM SKOJIOTMUECKOU AEATEIBHOCTH.

MECTO VYUYEBHOI'O TIPEJMETA «XUMWS. YIJIYBJIEHHBIN
YPOBEHb» B YYHEBHOM IIJIAHE

OO6mee YuCIO 4acoB, MPEAYCMOTPEHHBIX /U1 U3YUYCHHS] XUMUU Ha yriyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanusi, coctariser 204 vacos: B 10 kiacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 gaca B Heemto).



COAEPKXAHME YYEBHOI'O IIPEJMETA «XUMMISI. YIJIYBJIEHHBIN
YPOBEHDb»

CocTaBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO W3YYCHHS
SBIIAIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HEOopraHuveckas Xumus». [Ipu ompenencHuu MoaX010B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KYypCOB B TMPOTPpaMME [0 XHMHHU 3a OCHOBY
npuHAThl nojiokeHuss PI'OC COO o paznuuusx 0a30BOro W yriryOJaEHHOTO
YPOBHEH U3YUYEHHUs IIpEaAMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO HM3y4YeHHUs MpeaMera. JTa CHCTeMa
3HAHMM TOJy4YaeT OMNpeAeNEHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJIEHHOM YpOBHE H3Yy4YeHHUs IpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0OBEMA 3HAHUW O XHMHYCCKHUX
AJIEMEHTaX W CBOMCTBaX MX COCJIMHCHHUN HAa OCHOBE PACIIMPEHUS W YIIyOJICHHS
NPEJICTaBJICHUH O CTPOCHUM BEIIECTBA, XMMHYCCKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XMMHUUYECKOW KMHETUKU
U TepMoauHamuku. W3yueHue mnepuoandeckoro 3akoHa u llepuoamnueckoit
CUCTEMBl ~ XHMHUYECKHX  D3JEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSICHAETCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHnd, a TakKe ¢ TOYKH 3pEHHUs MeXaHU3MOB €€ oOpa3oBaHusi. M3yueHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannyeckoil XMMHUHM TP PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 JIEKTPOHHBIX A dekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep [ONOJHEHHWA K oOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIpeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeETa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT MMETh DJIEMEHTHl y4eOHOro marepuana mo obmieit xumuu. llpu
W3Y4YeHUHW TIpeJMeTa B JIaHHOM Ccllydae akIeHT OyneT clelaH Ha OOIIHOCTh
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUH B XUMHUU U B (PU3HMKE: aTOMHO-
MOJIEKyIsipHas Teopusi (MOJEKyJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS
MacChl W DHEPTUU, 3aKOHBI TEPMOJMHAMHUKHU, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOEHUU BEIIECTB U APYTOE.



B TO0 e BpemMs B cOIepKaHMM NpeAMeTa g KJIacCOB XHMHKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xuMusaA. B 3TOM  ciyuae mpemocTaBisieTcs  BO3MOXKHOCTB — JUIsl  Oouiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3allud  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOZST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIeBOAbl, HYKIECHHOBBIE
KUCIOTBHl U Apyrue. Ilpu 3TOM 3HaHUSA O COCTaBe M CBOMCTBAaX MpEACTABUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKHUX BEIIECTB CIY>KaT OCHOBOM MJisi HW3Y4YECHHS
CYLIHOCTH MpOoIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
OOIIIEHAayYHBIX METOIOB TTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAaHUM HM3ydeHHe npeaMera «XuUMUsS» Ha YriayOJEéHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU MpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0CHOBbI OPraHUYECKON XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUsIX. Tumbl TUOpPUAM3ALMK AaTOMHBIX OpOuTalei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAasE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBsI3eM B MOJIEKYJIaxX
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHEHUN. MoneKynsipHble W  CTPYKTYpHBIE  (QOpPMYIIBIL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupUKaMKM OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYECKUX peakiuil. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOuTaneil yrieponaa, o-cBsi3zb. DU3MUECKHE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyYeHUs] U TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHUE ITUKIJIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepusa. Dusnyueckue CBOWCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaneHoB (CONPsHKEHHBIC, U30JMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuii psji ankuHOB, 001masi Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEpPU3ALNU, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aTKMHOB, UMEIOLIMX KOHIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensomna. IlpencraBienne 00 OPUCHTUPYIOIMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBHue Ha TaJoreHNpPOU3BOAHBIE BOJHOIO M CIHPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJICHCTBHE alleTUJIEHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTACTMAcC, KaydyKoB M  PE3UHBI, MOJCIMPOBAHHE MOJEKYJI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJaTypa W kiaccudukanus. Dusnueckue CBOMCTBA  MPEACIIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIIUPTHI. J[€MCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOAb U TIHLEpUH. DPu3nueckue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. CrmocoObl TMONMy4YeHUST W TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DPuU3MUECKHE CBOWCTBA allbJCTUIIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEaKIMU C Y4acTHEeM YIJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KHCJIOT. [IpeacraButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTtypa. PU3nyecKne U XUMHYECKUE CBOWCTBA: THIPOJIM3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MBLIa KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeHCTBHE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHe B mpupoiae. DoTocuHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE AUCaxapuasl. [ naponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmaja: TMAPOJIN3, KAaYECTBEHHAs] PEaKkUus C HOJOM. XHMHUYECKHUE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 no TeMaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyi, obmas ¢opmyia, U30MepHusi, HOMEHKIATypa U (pu3nyeckue
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknatypa u nzomepusi. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 NENTHU/IOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOpeHHe OEIKOB B BOJIE, JCHATypalus OEIKOB NMPU HArPEBAHHH, IIBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, TOJUIPOIMIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIUKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOJIbI W3YYCHHS BEIIECTB M UX NPEBpaIlCHUN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpPMYJIbI OPraHUYECKOTO COCJAMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BELIECTB, YCTAHOBJEHUE CTPYKTYPHOU (HOPMYJIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUU OPraHMYECKOW XUMHUHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaiusi, HaOIIOJeHue, HW3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIlleCTBA, (DU3NYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, IHEPTHUS,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hble HCKOMAeMble, TOIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX aaep. XUMUUeckuil anement. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsi3p nepuoandeckoro 3akoHa v Ilepronnyeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMuueckass CBSI3b. BHAbBI XHMHYECKOW CBSI3U: KOBaJCHTHAs, HWOHHAasd,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coelMHEHUAX. CocTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. MctunHble pactBopsl. [Ipencrasinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHANIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 23 (HEKTHl XUMUYECKUX PEaKIU.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOr0 paBHOBecHsl. DakToOphl, BIMSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAaCTBOPOB: KHUCJIOTHAs, HEWTpalibHAasi,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneimue OKUCIUTENM W BOCCTAHOBUTENW. MeETOH AJIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEACHUE PeaKIuii HOHHOTO 0OMeHa, orpesieicHue
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepmoguueckor cucTeMe  XMMHYECKUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAJUIAMA W  HEMETaJUlaMH, BOCCTAHOBHUTEIbHBIE CBOWCTBA. ['mapunasl.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COCIMHEHUS TanoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOJTYYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B mOpUpoje, CIOCOOBI MONy4YeHUs, (PU3NUECKUE U
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpUpojAe, CIOCOOBbI MONY4YEHHs, (PU3NYECKUE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuabl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MoiaydeHus, (HU3MUYEeCKUe M
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcCOoOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000JO0YEK aTroMoB MeTauioB. OOrmue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anekTpomeramuryprus. [lonstue o koppo3uu MeramioB. CrocoObl 3amuThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3UIeCcKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanuueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IprmeHnenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
[IEJIOYHBIX U IIETOYHO3EMENBHBIX METAJUIOB C BOJAOW (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METANIOB, B3aUMOJAECHCTBUE THAPOKCUAOB ATIOMHHUS M LHUHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B obecriedyeHry yCTOWYUBOTO pa3BUTHUS deioBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOJYYEHUSI METAJNIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiib XumMun B pa3BUTUN MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCMHOJB30BAHMS MPENapaToB OBITOBOM XUMUU B MOBCEJHEBHOMN
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl A 3JeKTpOHUKU. HaHOTeXHOIOTHH.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB UMEET MpHUMECH, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) IMPOJYKTa
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHYECKH BO3MOMKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®duznka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, OJIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHu3M, dKocucTema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XuMudeckass IPOMBIIIUIEHHOCTh, METAJLUTypTrHs, CTPOUTEITbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'U.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA VYIJVIYBJEHHOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHUS MpenMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIOINIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTA M CAMOOTPEIEICHUIO; HATMYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCThH OTbITA TO3HABATEIbHON M TMPAKTUYECKOW JEATEIbHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOydJaromuxcs B MpoLecCce peaau3alud o0pa3oBaTEIbHOU NESITEbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUSA O COLMAIbHBIX HOpPMax H NpaBUWIaX MEKIUNYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3IUYHBIX BUJIOB YICOHON JEATEIHHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JAHHbIE HAYKU €CThb pe3yJbTar
JUIMTENbHBIX ~ HAONMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3HUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIINX 3J0POBbIO U KU3HH JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYrHMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YKUCJie HA OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUM M0 XUMHH;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEW K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON CPEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
peLIEHHs] BOIPOCOB PALMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MIPUPOJIHON cpeJlie, YMEHHS MPOTHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, SKOJIOTMYECKOU KYIbTYPBHI,
OIIbITa NESTEIIbHOCTH AKOJIOTUYECKOHU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B TO3HABATEIIbHOM, KOMMYHHUKATUBHOM U COLMAIIBHOU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHUs CHenupUKH XUMHUM KaK HayKd, OCO3HaHUA e€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0OCOOOM  3HAYMMOCTM XUMHUU [UJII  COBPEMEHHOM
UMBWIM3aLUMUA: B €€ TYMaHUCTUYECKOM HANPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTIeYeHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
CaMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN 1O XUMHUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
e TEIIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPIUs, SIBICHUE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (& YHKIIMOHAJIbHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJbHbIE yueOHBIE
JICHUCTBUS B MTO3HABATENILHON U COLIMAILHON MIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OTPAXalT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMA, KOMMYHUKATHUBHBIMHU W  PETYJIATHUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENLHO  (QOpMyNIHpOBaTH M aKTyaJIM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajlaBas MHapameTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHHWU 3HAHUM MHPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISITh XapaKTEpHbIE MPU3HAKHU TMOHATHI M yCTAaHABJIMBATh MX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA U OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBIICHUM;

BBIOMpAaTh OCHOBAHHUA M KpUTEPUHU [UIs KiIacCU(PHUKAIMM BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTAaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXKIYy H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTUBHBIE, JEAYKTHBHBIEC, IIO
AHAJIOTMM), BBISABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUUS B PaCCMATPUBAEMBIX
ABJICHUAX, (DOPMYIMPOBATH BBIBOJBI U 3aKIIOUEHUS;

OPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHUHU CHMBOJUYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIBHBIEC MPEJCTABICHUS — XUMHYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas (QopMmysa, ypaBHEHHUE XUMHUYECKOMN
peaKkuud — MpU PEHIeHUH YYEOHBIX IMO3HABATENIBHBIX W MPAKTUYECKUX 3ajaad,



MIPUMEHSITh HAa3BaHHbBIE MOJEJIBHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITHUpOBATH LEJIH U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITeTbHO CGhOPMYIUPOBAHHBIE BOMPOCH B KAaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaAMOCTOSITEJIBHOTO TIUIAHHUPOBAHHUS MW  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJIOM
mpoiiecca, CaMOCTOSITELHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
000011IeHNs ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEICKOM M  MPOCKTHOMU
NEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAKTUYECKUX 3a]a4, MNPUMEHEHUIO Pa3InYHbIX
METO/IOB TIO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMyJIsIpHAsl JIUTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOUS,
pecypcel MHTEepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBINIOTHEHUS y4eOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEICTBa Tpu pabore cC
XAMHYECKOW WH(POpMANMe: MPUMEHSITh MEXKMIpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEJIOKEHHON 3aa4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3ali y4eOHOTO MPOeKTa, U (HOPMYIUPOBATH BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIENOBAHUU IYTEM COIJIACOBAaHUS IO3ULUMUA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC Yy4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYHIECTBISATH CBOKO IIO3HABATEIBHYIO
JEATENBHOCTD, Ompelensas €€ Leau M 3a4a4d, KOHTPOJIUPOBATH M II0 MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b }exTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIICCTBIIATE CAMOKOHTPOJIb ACATCIBHOCTHM HAa OCHOBC CaMOdHaAlIM3a U
CaMOOICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEero oOmero oO0pa3oBaHMs BKIOYAIOT CHENU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HayIHbIC 3HAHMS, YMEHUS U CIIOCOOBI ISHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BaHUIO 3HAHUM, BUIIBI EATEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUA M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEaIbHbIX )KU3HEHHBIX CUTYalIMsIX, CBSI3aHHBIX C XUMUEH. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00E€CIEYEeHUU YCTOMUHMBOTO
Pa3BHUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3[JaHUM HOBBIX MAaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueHn palMOHAIBLHOTO
MPUPOJIONOIB30BaHUsl, B (OPMUPOBAHUM MHUPOBO33PEHUS] U O0OIIEH KyIbTypbl



YeJIOBEKa, a TaKKe OKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEnE;

BIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS — XUMHUYECKUIN 3JIEMEHT, aTOM, AP0 U JIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpUAu3alMs aTOMHBIX OpOWTaned, HOH, MOJIeKYIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YTIEPOJHBIN CKENeT, PyHKIUOHATbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHCIJIOPOJI- U a30TCOJAEPIKAINE OPraHUYECKUE COEAMHEHUS, MOHOMED, MOJUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpallleHUs] HSHEPrud MpU XUMHYECKUX pPEaKlusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKUX SIBIICHUIl; MTPEACTABICHUS
O MEXaHM3MaxX XHMHUYECKUX pPEaKLHi, TEPMOJUHAMMUYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIEKyJIaxX (MHAYKTUBHBIA U Me30MepHbIN 3¢ ¢ekThl, opuenTanTsl | u Il pona);
(pakTOJIOTMYECKUE CBEACHUSA O CBOMCTBAaX, COCTaBe, MOJYyYEHUH M O€3011acCHOM
UCMOJIb30BaHUM Ba)KHEHIINX OPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKOU
JESTeNbHOCTH ~ 4YEJOBEKa, OOLIMX  HAy4yHBIX MNPUHIUINAX  XUMHUYECKOTO
IPOU3BO/ICTBA (Ha MPUMEpPE MMPOU3BOJCTBA METAHOA, IEPEpabOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATUA IIPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUIS COCTABJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (hOPMYI OpraHMYECKUX
BEILIECTB;

COCTaBJIATh YPABHECHHsI XMMHMYECKHX PEAKIMM M PACKPBIBATh MX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA  TOCPEICTBOM  COCTAaBJICHHS
ANIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OoOMEeHa NyTEM
COCTaBJICHUS UX ITOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;

M3rOTaBIMBATh MOJAEIHM MOJIEKYJI OPTAHUYECKHUX BEIIECTB ISl WILTIOCTPALUU
MX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHHWH: YCTaHABIMUBATh MPUHAIICKHOCTh W3YUCHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOI
Homenknarype (IUPAC) u mpuBonuTh TpUBHAIBHBIE Ha3BaHUS MJIA OTACIbHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, allEeTUJICH, TOIYOJI, TJIUICPHH,
ATWJICHIJIMKONb, (EHOJ, (OopMaabACTHIl, aleTaldbJeTH, aleTOH, MYypaBbHUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTeapUHOBAs, OJICMHOBAsS, MATbMUTHHOBAS KUCJIOTHI,
TJIAIWAH, aJaHWH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HW3OTPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCJIMHCHUAX (KOBAJICHTHAs W WOHHAs CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytiepoBa s 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh  YMECHHMH  XapaKTEpU30BaThb  COCTaB, CTPOCHHE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABUTENICH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: AJIKAHOB, IUKJIOAJTKAHOB, AJIKEHOB, aJIKaUCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKJIY  HUMH  yYpaBHEHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyu;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh Ha KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KpPaTHOCTH Y THIIA KOBAJCHTHOM CBS3H (G- M T-CBSI3M ), B3AUMHOTO BIIUSIHHS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UICTOUYHUKH YTIIEBOAOPOTHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUU, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMaTH3allNI0, BBISABICHUE MPUYMHHO-CIICJCTBEHHBIX CBS3€H — IJIST M3YYCHHS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINM;



c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MaTEpPUATbHOTO E€IWHCTBA MUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM (PU3MUECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKACHUIO XUMUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3WIMH  DKOJOTMYECKONW  O€30MacHOCTH  TMOCJEACTBUS  OBITOBOM
IIPOU3BOJCTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIECTB, UCIIOIb30BAaTh MOJYYCHHBIC 3HAHUS ISl IPUHSTHS TPAMOTHBIX PEIIeHUN
poOJieM B CUTYaIHSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI SKCMEPUMEHT (TOJIydEeHUE U HW3YYEHHE CBOWCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KHCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE JKCIEPUMEHTATbHBIX
33/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OoOpallleHusl ¢ BEIIeCTBAaMU M JA0OPAaTOPHBIM O0OPYIOBAHUEM,
dbopmynupoBaTh 1I€b HUCCIEAOBAHUA, TMPEACTaBISATh B pa3IuyHON dopme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIF01aTh MpaBUia SKOJIOTHISCKU 11e7IeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJAOBON JEATEIBHOCTH B IEISAX COXPAHEHMS CBOETO 3J0POBbS, OKpYKarollen
MIPUPOIHOM CPEIbl U JOCTHXKEHUSA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOUKHU 3PEHUS COOTHOIICHUS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMAINIO, mepepadbaTreiBaTh €€ M MCIOIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3agadeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX W IO3HABAEMOCTH SBIEHUM NPUPOAbI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BJIAJICHUE  CHCTEMOM  XUMWYECKMX  3HAaHWM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTeldb, OKHUCIUTENIb, BOCCTAHOBHUTEb, TEIUIOBOM 3 dEeKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHEHHUS H
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SBIICHUW, COBPEMEHHBIC
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUHU, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABJIATH XapaKTePHBIC NMPH3HAKU TOHSTHMH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJ BELWIECTB M  YpPaBHEHUH  XMMHYECKUX  pPEaAKIUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAsS), THUI KPUCTALIMYECKON PpEmETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJEHTHOU CBS3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCJICHUS JJIEMEHTOB, OOpAaTHMOCTH, Y4YaCTHIO KaTajauzaTopa u
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIypOBHM», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HMOHHBIX  ypPaBHEHUW;  pEaKkUMd  THUAPOIU3a;  pEeakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHHSI CKOPOCTHM XHUMHYECKOW peakiud B 3aBUCUMOCTH OT Pa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JieXalme B OCHOBE MPOMBINUICHHOTO TOJIYYEHHUS CEPHOM KHCIOThI, aMMHUaka,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUU O METOJaX HAyYHOIO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSCHEHHMS XUMHYECKUX SBJICHUM, HMMEIIMHUX MECTO B IPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ OCO3HAHHOTO MOHUMAHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB; TEIioBoro addexra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHON MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B H30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHMI: COOIOAATh MPaBUIa MOJIb30BAHUS XUMUYECKOM
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISIX COXPAHEHUS CBOErO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMW: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a7aueii.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne | HaumenoBaHmue
(uudpossbie)
n/ pa3fiejioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTtejibHbIE
I NPOorpamMmbl 0 ble padoThI ue padoTsl
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[Ipeamer
OPraHNu4eCcKou
xumun. Teopus bubnuotexa [JOK
1.1 CTPOCHUS 8 https://m.edsoo.ru/ff0d2
OPraHUYECKUX 10c
coenuHeHU A. M.
byrneposa
Hroro mo pazueny 8
Paspgen 2. Yriesogopoabl
[IpenenbHble
VIIEBOOPOIB — bu6moreka [IOK
2.1 5 https://m.edsoo.ru/ff0d2
aJIKaHbl, 106
IUKJIOAJIKaHbI -
HenpenenbHbie bu6moreka [IOK
YIJIEBOJIOPOIbL: https://m.edsoo.ru/ff0d21
2.2 14 1 0
QJIKeHbI, AJIKa/IUEHBI, 0c
AJIKUHBI
Apomarrueckue bubmorexa [IOK
23 YIIIEBOIOPOJIBI 8 https://m.edsoo.ru/ff0d21
0Oc
(apeHnsl)
[Ipupoueie bubnunoreka [JOK
24 HWCTOYHUKHU 4 https://m.edsoo.ru/ff0d21
' YIJIEBOJOPOIOB ¥ UX Oc
nepepaboTka
bubmuoreka [JOK
25 lanorenmnpounsson 4 1 https://m.edsoo.ru/ff0d21
bI€ YIJIEBOJOPOJOB Oc
Hroro no paszneny 35

Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIuHEHNs

3.1

Cnuptel. ®enon

11

1

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d2
10c

KapOoHunbHbIC
COC/IMHCHUS:
QJIbJICTU/IBI 1

bubmuoreka [IOK

3.2 KETOHEL 21 https://m.edsoo.ru/ff0d2
Kap6oHoBsie 10c
KACIOTEL. CIIOKHBIE
a¢upsl. XKupsi
bu6mmoreka [{OK
3.3 VrieBoanl 9 1 https://m.edsoo.ru/ff0d2
10c
Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUs1

AMUHBI. bu6moreka [IOK
4.1 AMUHOKHCIOTEI. 12 1 https://m.edsoo.ru/ff0d2
benku 10c
Hroro mo pazgeny 12
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
B bu6moreka [IOK
BICOKOMOJICKYJISIPH
51 6 https://m.edsoo.ru/ff0d2
bI€ COCTMHCHHUS
10c
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO
YACOB I10 102 3

I[TPOTPAMME



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

11 KJIACC

N HaunmenoBanmn | KoandecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3menos u (undpoBbIe)
n/ Bceer Kourpoububl | IIpakTHyecku
TeM o0pa3oBaTte/ibHbIE
n 0 e padoThl e padoThl
NPorpamMmbl pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aTroma.
[Tepuonnuecku
¥ 3aKOH U Bubnmoteka LUOK
1.1 [Tepuonnuecka 9 https://m.edsoo.ru/ff0d21
s CUCTEMA Oc
XUMHAYECKUX
aneMeHToB /l.
N. Menneneena
Crpoenue bubnuotexa [JOK
. https://m.edsoo.ru/ff0d210c
12 BEIIIECTBA 11 1 p
Mmuoroo6pasue
BEIIECTB
L3 XHMIUCCKIe 19 . , bu6mmoreka [IOK
: peaKm https://m.edsoo.ru/ff0d210c
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi Xummusi
bu6mmoreka [IOK
2.1 Hemerast 31 1 3 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2.2 Merannst 23 1 2 https://m.edsoo.ru/ff0d210c
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Meto sl
31 IMO3HAHUS B 9 bu6mmoreka [JOK
' XUMHH. XUMHUSA https://m.edsoo.ru/ff0d210c
H JKU3Hb
Uroro no pazgeny 9
OBIIEE 102 4 8
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KOJIMYECTBO
YACOB I10
[TPOTPAMME
















