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IHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMmMa 1Mo XMMHUM Ha yYpOBHE CPEIHET0 O0IIero oopa3oBaHUS
paspaborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpaszoBanuu B Poccuiickoit denepamnumy, TpeOoBaHUI K pe3yabTaTaM OCBOCHUS
dbenepanbHOI o0Opa3oBareabHO IPOrpaMMBbl CPEIHETO o01ero
obpazopanusa(POIl COO), npencrapineHHbix B depepallbHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM cTaaapre COO, c¢ yuérom KouHuenuuu mnpenoaBaHus
ydeOHOro mpeaMmera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHu3amusx Poccuiickoit
denepanuu, peanu3yloOlMX OCHOBHBIE 00pa3oBaTENbHbIE MPOTpaMMBbI, U
OCHOBHBIX mnoNokeHu «Crtparerum pa3BuThs BocnuTaHuss B Poccuiickoit
®denepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHsT Ha YpPOBHE YINIYOJIEHHOTO M3Y4YEHHUs 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro ooOpa3zoBaHus ywammxcs 10-11 xiaccos.
N3yuenue mpeamera, peain3dyemMoe B yCIOBUAX U depeHIMpOBaHHOTO,
npo@uiIbHOTO 00y4YeHHUs, MPU3BAHO OOECMEYUTh OO0Ie00pa30BaATEIbHYI0 U
OOILIEKYJbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO ISt
ajanTaluy UX K OBICTPO MEHSIOIIUMCS YCJIOBUSIM KU3HU B COLIMYME, a TaKkke IJIs
NPOJIOJDKEHUST 00Y4YEHHs B OpraHu3aiusx npodeccHoHaIbHOro 00pa3oBaHUSs, B
KOTOPBIX XUMHUS SABISIETCS OJHON U3 MPUOPUTETHBIX JUCIUILIAH.

B nmporpamme mno XxumMuM Ha3zHaueHUE IMpeaMera «XUMUS» MOTydaeT
NOAPOOHYI0  MHTEPHpPETAlMi0 B  COOTBETCTBMM C  OCHOBOIOJAraroluMu
nosioxenuamu GI'OC COO o B3auMOOOYCIOBIECHHOCTH II€JIeH, COJEp:KaHUS,
pe3ynbTaTOB OOydeHUsT W TpeOOBaHMI K YpPOBHIO MOATOTOBKU BBIMYCKHUKOB.
CBUAETENBCTBOM TOMY SIBISIOTCS CIEAYIOLIME BBIMOJHSIEMbIE MPOrpaMMON MO
XUMUU QYHKIIUU:

e UHPOPMAIMOHHO-METOAUYECKAs, peanu3alus KOTOpol obecreynuBaeT
NOJIyYeHUE TPEJCTaBICHUs O LEAX, COIAEpKaHUM, OOIIEH CcTpaTeruu
00y4eHUs1, BOCIUTAHUS U PA3BUTUS 00YyJaIOIUXCS CPEACTBAMU MpeIMETa,
M3Y4aeMOro B paMKaX KOHKPETHOTO PO UJIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpast IPENYCMATPUBAET
OmpeNieNieHHe: MPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCIIEIOBATEIBHOCTH
U3y4YeHHUs] y4eOHOro marepuaia, KOJUYECTBEHHBIX M KAaueCTBEHHBIX €ro
XapaKTepUCTUK; MOAXOA0B K (OPMUPOBAHUIO COACPIKATEIHHOU OCHOBBI
KOHTPOJISI W OIIEHKA OO0pa3oBaTENIbHBIX JOCTHUKEHUN OOydarouuxcs B
paMKax MTOTOBOM aTTecTalM B (opMe €IUHOTO TOCYyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Mporpamma amst yriayOGiaEHHOTO U3YUECHUS] XUMUH:



e YCTAaHABIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeabHOoe
U1 U3y4eHUsT B paMKaxX OTACNBbHBIX MpOoQWiIei, mperycMaTpuBaeT
pacmpefeneHue U CTPYKTYpUPOBaHUE €ro Mo KJJaccaM, OCHOBHBIM
coJiep KaTeNbHbIM JIMHUSIM/pa3zieiaM Kypca;

e J1aéT MpHUMEpPHOE pachpenielieHue y4eOHOro BpPEeMEHH, PEKOMEHIYEeMOro
JUJIS1 U3YUYEHUSI OTIAETbHBIX TEM;

e IpeajiaraeT MNPUMEPHYI TOCIEJOBATEIbHOCTh HW3YYEHHsS] Y4eOHOro
Marepuana ¢ Y4ETOM JIOTUKH IOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEAMETHBIX CBSI3EH;

e J1a€T METOAMYECKYIO MHTEPIPETALUIO LEJeH U 3a/1au U3yUYeHHUs MpeaMera
Ha yriIyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHHs, COJACPKATEILHOW XapaKTEPUCTUKHU
IJIAHUPYEMbIX PE3YyJbTaTOB OCBOCHUS OCHOBHOW 0Opa3oBaTelIbHOM
MpOrpaMMBbl CpEITHETO o0111eT0 00pa3oBaHus (JIMYHOCTHBIX,
METaNnpeMETHbIX, MPEIMETHBIX), & TaKXKe C YUYETOM OCHOBHBIX BHUIOB
y4e0HO-II03HAaBATEeNIbHBIX ~ JEMCTBUII  OOydaromerocss IO  OCBOEHUIO
CoJIep>KaHus IIpeaMeTa.

[Io BceM Ha3BaHHBIM MO3UIMAM B IpPOrpaMMe MO XMMHUHU IPEeayCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YEeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi. 3a TmpejeilaMyd YCTAaHOBIIGHHOM MporpaMMoOd 1O  XUMHUH
00s13aTeNbHON (MHBAPUAHTHOM) COCTABJISIIONICH COJEep>KaHUsI YU4EOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpA €ro BapUATHUBHOM COCTaBJISIOLIEH,
KOTOpas JIOJDKHA OMPEAENISIThCS B COOTBETCTBUMU C HANPABJICHUEM KOHKPETHOIO
npoduiast 00yyeHu .

B coorBerctBUM ¢ KOHuenrtyanbHsIMM nosiokeHuamu PIOC COO o
HAa3HAUYCHUM MpeaAMEeTOB 0a30BOro U yriyOJEHHOTO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0y4YEeHUsI Ha YPOBHE CpeIHEero ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE VYriyOJEHHOTO U3YYEHHUs HANpaBJIEH Ha pealiu3alluio
MPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHYECKOIO
oOpa3oBaHus B paMKaX HW3Y4YCHUS CHEUUAIBHBIX €CTECTBEHHO-HAYUYHBIX U
XUMUYECKUX TUCIUIUIMH B By3aX W OpraHu3alugax CpeiaHero npodeccuoHalIbHOTO
oOpazoBaHusa. B 3Toil CBs3M u3ydeHUe npeameTa «XUMHUS» OPUECHTUPOBAHO
NPEUMYIIECTBEHHO Ha  pacUIiupeHre U  YIUIyOJIGHHE TEOpPEeTHYeCKOW U
NPAKTUYECKOW MOATOTOBKM O0OYYaIOMIMXCs, BRIOpABIIUX OIMpeAeEHHbIN MTPpoduib
oOy4deHusl, B TOM YHCJIE C IEPCIEKTUBOM MOCIIEYIOMIET0 MOTYYeHUs XUMUYECKOTO
o0pa3zoBaHus B OpraHu3amusax npodeccuoHaIbHOro oopa3zoBanus. Hapsny ¢ aTum,
B cBere TpeboBanuit PI'OC COO k MmIaHUpyeMBIM pe3yiabTaTaM OCBOCHHS
dbenepaibHON 00pa30BaTENILHONM MPOTrpaMMbl CpeAHEro o00611ero oOpa3oBaHUs
U3y4yeHue npeamera «XHUMUS» OPUEHTHPOBAHO TAKXKE Ha pEIIEHUE 3a1ad



BOCIIUTAHUSI U COLMAILHOTO Pa3BUTHs OOydarouuxcs, Ha (popMupoBaHHE Yy HUX
OOIIEMHTEINIEKTYaIbHBIX YMEHUN, YMEHUM palHoHaIM3alud y4eOHOro Tpyla U
0000IIEHHBIX  CMIOCOOOB  JIEATEIBHOCTH, HWMEKIINX  MEXKIAUCIUIUTMHAPHBIH,
HAJMPEIMETHBIA XapaKTep.

CocTaBnstouMu MpeaMeTa «XUMHUS» Ha YPOBHE YIIYOJIEHHOTO W3Yy4YCHHMS
SBIIIOTCS  YIIIyOJN€HHBIE Kypchl — «Opranudeckas xumus» u «OOmas u
HeopraHnuueckas xumusi». [Ipu onpegeneHun mMoaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHu3aluy COAEpKaHUsl 3TUX KypCOB B MpOrpaMMe€ IO XHMHUHU 3a OCHOBY
npuHATel nojoxkeHuss ®I'OC COO o paznuuusax 0a3oBoro M yriayOJaEHHOTO
YPOBHEHN U3YUYEHHUs MPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckas xumus» u «OOwmas u
HEOpraHu4yecKkasi XUMUS» COCTaBISE€T COBOKYIHOCTh MNPEAMETHBIX 3HAHUH U
YMEHHH, OTHOCAUIMXCS K 0a30BOMY YPOBHIO HM3y4YEHHUsS NpeaMmera. JTa CUCTEMaA
3HaHUW TOJIy4aeT OIpeAesIEHHOE TEOPETHUYECKOE JIOMOJHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUKA 00bEM  (haKTOJIOTHYECKOTO
matepuasna. Tak, Ha yrayOJI€HHOM YpOBHE H3y4YEeHHs IpeaMmera olecreueHa
BO3MOXHOCTh 3HAYMTEJIBHOIO YBEJIMYEHUS OObEMa 3HAHUM O XUMUYECKUX
3JIEMEHTAaX M CBOMCTBAX UX COECJMHEHUN HAa OCHOBE PACIIMPEHUS U YIIyOJIeHHs
NPEJCTABIEHUNA O CTPOEHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEeAKIUNA, PACCMATPUBAEMBIX C TOYKU 3PEHUS XUMHUECKON KUHETUKU
U TepMoauMHaMHMKH. W3yudeHume mnepuoanueckoro 3akoHa U Ilepumomnueckoi
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 0asupyercs Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEJICTABICHUAX O CTPOCHHHM aToMa. XHMHYECKasl CBS3b
00BSCHAETCA C TOYKU 3PEHUS YHEPreTUUYECKUX U3MEHEHUH Mpu e€ 00pa3oBaHUU U
pa3pyllieHuH, a TakXke C TOUKH 3pEHUsI MEeXaHU3MOB €€ oOpazoBaHusd. M3yueHue
TUIIOB  peakuuMid  JomojHseTcs  (OPMUPOBAHMEM  MpPEACTAaBIECHUH 00
AIIEKTPOXUMHUYECKUX MPOLIECCaX U JIEKTPOJIU3E PACIJIaBOB MU PACTBOPOB BEIIECTB.
B kypce opraHnyeckoil XMMUM NpPU PaCCMOTPEHUH PEAKLMOHHON CIIOCOOHOCTH
COeIMHEHUN ynenseTcss ocoboe BHUMaHUE BompocaM 00 3JEKTPOHHBIX d(dekTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIUi.

Ocoboe 3HayeHue MMEEeT TO, 4YTO Ha COJAEpNKAHUE KYypCOB XHUMHUHU
yri1yOnEHHOTO YPOBHS U3YyYEHHUs ISl KJIACCOB OMpeneaEéHHOro npoduis (ri1aBHbIM
o0pa3oM Ha UX CTPYKTYpy MW XapakTep [IONOJHEHUHA K oOIei cucreme
NPEAMETHBIX 3HAHUW) OKa3bIBAIOT BIMSHHE CMEXHbIE IIpeAMEThL. Tak, HanmpuMmep,
B COJIEpXKaHUM TMpeaMeTa JIJs KIacCOB XUMHUKO-(QDH3NYecKOro nmpoduiis O0JbIIoe
3Ha4YCHHE OYJyT MUMETh DJIEMEHTHhI Y4eOHOTO Marepuajna mo oomeir xumuu. [Ipu
U3yYCHUH TpeIMeTra B JaHHOM CJy4yae akIeHT OyJeT ceiaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUU B XMMHUU U B (PUBHUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsApHas Teopus B (PU3MKE), 3aKOHBI COXPAHEHMUS



Macchl M DHEPIUM, 3aKOHbl TEPMOJIMHAMUKH, HJIEKTPOJIH3a, IMPEACTABICHUS O
CTPOEHHUHU BEUIECTB U IPYTOE.

B TOo ke BpeMs B colepKaHMM MpeaMeTa s KJIacCOB XHUMHKO-
ouosiorndeckoro npoduis OONbIINN yASIbHBIM BeC OyJeT MMETh OpraHHYecKas
xumMug. B aToM ciaywae mpemocTaBisieTcss  BO3MOXKHOCTH — JJIsi  Oojiee
00CTOSITEIBHOTO ~ PAacCCMOTPEHUS XUMUYECKOM  OpraHu3alud  KIEeTKM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOAST, K TMpPHUMEpPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JHUMOHAbI, OENIKH, YIIEBOAbl, HYKICHHOBBIC
KHCJIOTBI U Apyrue. [Ipy 3ToM 3HaHMSA O COCTaBE W CBOWCTBAX IPEJICTABUTENIECH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEIIECTB CIYKaT OCHOBOW JJi H3YyUYEHUS
CYILIHOCTHU MPOIECCOB (POTOCUHTE3A, IbIXaHUs, TUIIIEBAPCHUSL.

B nmnmane QopMupoBaHusi OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHUS
00lIleHayYHbIX METOJIOB TO3HAHUS U ONbITA MPAKTUYECKOTO MPUMEHEHUSI HAYUHBIX
3HAaHMN H3y4YeHUE mpeameTa «XHUMHS» Ha YIIIYOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3SIX C YYEOHBIMH TpeAMETaMH, BXOASIIMMU B COCTaB
npeAMETHBIX oOnactelt «EcTecTBEeHHO-HayuyHble MpeaMeTb», «MaremaTuka Hu
uHpopMaTrkay u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydenum yueOHOro mnpenMera «XuMHUS» Ha YIIIYOJEHHOM YpPOBHE
TaKKe, Kak Ha YPOBHE OCHOBHOI'O M CpPEJIHETr0o 0011ero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENIEHHON 3HAYMMOCTHU SIBIIIETCS (DOPMUPOBAHUE OCHOB
HAyKd XHMHHU Kak oOOJIaCTH COBPEMEHHOIO0 €CTECTBO3HAHUSA, MPaKTUUYECKOU
JESITEbHOCTH YEJIOBEKA U OJHOTO U3 KOMIOHEHTOB MUPOBOW KYJbTYphI. Pemienne
TOM 3ajauyd Ha YriayOJEHHOM YypOBHE U3YUYEHHUsI MpeAMeTa MpeiroiaraeT
peAIM3aIUI0 TAKUX [EIEH, KaK:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEPUATBLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJICHUM MPUPOJABI, O MECTE XUMUH B
CHUCTEME €CTECTBEHHbIX HAyK M €€ Beaylled poiu B obOecrieyeHUuu
YCTOMUMBOTO  Pa3BUTHSI  YEJIOBEUECTBA: B  PEIICHUM  MPoOsemM
HKOJIOTUYECKOM, IHEPTETUUECKON U MUIIEBOW O€30MaCHOCTU, B Pa3BUTHHU
MEIUIIMHBI, CO3JJaHUU HOBBIX MaTE€PHUAIOB, HOBbIX HCTOUHHKOB YHEPTUHU, B
o0ecriedeHnu PAIMOHAIBHOTO MPUPOAONOJIb30BAHUS, B (OPMUPOBAHUU
MUPOBO33pEHUsI U OOIIEH KYJIbTyphbl YEIOBEKa, a TAKXKE IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO U MPUPOIHON Ccpejie;

e OCBOGHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: PyHIaAMEHTAIbHBIX
MOHSTUM, 3aKOHOB M TEOPUM XHMHHM, COBPEMEHHBIX IPEICTABICHUMN O
CTPOCHHMM BELIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HMOHHO-
MOJIEKYJSIPHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUSI XUMHUYECKUX pEeaKkUui, O



XMMHYECKOM PAaBHOBECHH, PACTBOpAaX U AMCIEPCHBIX cUCTEMaX, 00 00Iux
HAy4YHbIX IPUHIHUIIAX XMMUYECKOTO MTPOU3BO/ICTBA;

e (opmupoBaHUe y oOyyJaromuxcs OCO3HAHHOTO MTOHUMAaHUSI
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHUM i1 OOBSICHEHUSA
KITIOYEBBIX HJIed U TPOOJEM COBPEMEHHOM XMMHH, I OOBSICHEHHS H
IIPOTHO3UPOBAaHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOLY;
I'PaMOTHOTO pEIIeHHs TPOOJIeM, CBA3aHHBIX C XUMUEH, POrHO3UPOBAHUS,
aHAJIN3a U OLIEHKU C MO3UIIMNA DKOJOTHUECKON 0€30IMaCHOCTH OCIIEACTBUM
OBITOBOM W TPOU3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKa, CBS3aHHON C
XUMUYECKUM  TPOU3BOJACTBOM, UCIOJb30BaHUEM U  MepepadoTKoOn
BEIILIECTB;

e yriIyOJieHHWE  TMPEJCTaBICHUH O  HayyHbIX METoJaxX  IMO3HAHUf,
HEOOXOAUMBIX JJIsl MPUOOPETEHUST yYMEHUW OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSCHEHUS] XUMHUUYECKUX SBICHUN, HUMEIOIINX MECTO B
IpUPO/JIE, B IPAKTUUECKON JIESITEIbHOCTH U MTOBCEITHEBHOM JKU3HH.

B nmnane peanuzanuu MepBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIUX
GyHKIUI 11€0CTHOW CHUCTEMBblI CpeHEro oOIero oO0pa3oBaHUS NpU H3YyUYECHHU
npeaMera  «XUMHUSA» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0 — aKTyaJlbHOCTb
npUOOpETAIOT TAKKE LIENU U 3a7a4H, KaK:

e BOCHUTaHHE YOEKIEHHOCTH B I[I03HABAEMOCTH SIBICHUA MPUPOIBI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKIAAHBIX HMCCIEIOBAaHUNA B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCIUMTAHMIO  HAa  OCHOBE  YCBOCHHS
00IIIeYEeI0BECUECKUX IIEHHOCTEM;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEJUICKTYAIbHBIX U TBOPUYECKUX
crocoOHOcTel OOyyarmuxcs, (OpMUPOBAHHE Yy HHUX CO3HATEIBHOTO
OTHOILIEHHUSI K camM00Opa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBUIO YCIEIIHOW MTPOQPECCHOHATBHON U OOIIECTBEHHON e TEIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HU,

e (opMupoBaHue yMEHUH W HABBIKOB PAa3yMHOTO MPUPOJIONOJIB30BAHUS,
Pa3BUTHE DKOJOTUYECKON KYJIbTYpPbl, IPUOOPETEHUE ONbITAa 0OIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKON €SI TETbHOCTH.

OO61iee yncI0 YacoB, MPEAYCMOTPEHHBIX NIl U3YYCHHS] XMMUU Ha yri1yOJIeHHOM
YpOBHE cpeqHero obimero oopasoBanus, coctabisieT 204 dacos: B 10 kimacce —
102 gaca (3 gyaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeeJi0).



COJEPKXAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBBI OPraHUYECKON XUMUM.

[Ipenmer ¥  3HaYeHUWE OPraHUYECKON  XWMHH, TMPEICTABICHHE O
MHOT000pa3uu OPraHuYeCKUX COCAMHECHUA.

DNEeKTPOHHOE CTPOEHHE aroma Yriepoa: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI. BajleHTHbIE BO3MOXKHOCTHM aToMa yIJepoja. XHUMHYECKas CBSI3b B
OpraHUYECKUX COEAUHEHUsX. Tunsl TrUOpPUAM3ALUM AaTOMHBIX OpOuTaneit
yraepoja. Mexanusmbl 00pa30BaHUsl KOBAJIEHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
aKUenTopHbIi). Tumel MepeKpbiBaHUS AaTOMHBIX OpOWTalle, G- U T-CBS3M.
OpnunapHas, nBOMHAsE M TpoiHas cBsi3b. CocoObl pa3pbiBa CBS3EM B MOJIEKyJIax
opranuyeckux BemiecTB. [loHsTHe O CcBOOOAHOM pajaukane, Hykieopuie u
anexkTpodue.

Teopus crpoenuss opranudyeckux coeauHennii A.M. byrnepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeNUHEHUuN. MOoNeKylIsipHble U  CTPYKTypHbIE  (OPMYIIBI.
CtpyktypHbie  GOpMyJbl  pa3lUYHBIX BHUAOB: pa3BEPHYTas, COKpallEHHAas,
ckeneTHasd. M3omepusa. Bunabsl u3oMmepuu: CTPYKTypHas, IPOCTPAaHCTBEHHAS.
DnekTpoHHbIE (PGHEKTHl B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUMN (MHIYKTUBHBIM
U Me30MEepHbIN 3P EKTHI).

[IpencraBnenue o KiaccUPUKAMU OpraHuYeckux BemiecTB. [lonsarue o
dbyHKImoHanbHOU rpymie. 'omonorus. 'omonoruyeckue psinbl. CucreMaTrdecKast
HOMeHKJaTypa opranuueckux coenuHenuii (IUPAC) u TpuBuanbHble Ha3BaHMS
OT/EJIbHBIX PEACTABUTENCH.

OcoOeHHOCTH M KJacCU(pHKAIM OpraHHMYeCKuX peakmuid. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKLINU B OPraHUYECKON XUMUMU.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YYE€HUS BEUIECTB W WX NPEBPALLICHUN:
O3HAaKOMJIEHHE ¢ oOOpa3laMyd OpraHUYECKUX BEIIECTB M MaTepuajlaMyd Ha HX
OCHOBE, OIBITHl 0 MPEBPAIICHUID OPraHMYECKUX BEIIECTB MPH HArpeBaHUU
(rutaBnenue, oOyTJMBaHME U TOPEHHUE), KOHCTPYMPOBAHUE MOJEIECH MOJEKYI
OpraHWYECKUX BEIIECTB.

YriaeBonopoasbl.

Ankanbsl. ['omonorudeckuii psn ajakaHoB, oOmias (GopmMyina, HOMEHKIATYpa U
n30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudpuaIn3anus aTOMHBIX OpOWTanei yriepoaa, o-cBsi3b. dDuznyeckue CBOWCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: pPEaKUUU 3aMELICHUsS, H30MEpHU3allH,
JNETUIPUPOBAHUS, [IMKIIN3AllMY, TUPOJIN3a, KPeKUHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEAKLMUN PaIUKAIBHOTO 3aMEILIEHUSL.

Haxoxnenue B npupojae. CriocoOsl MoydeHusl 1 IPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mas dopMyiia, HOMEHKIATypa U uzomepus. OcobeHHOCTH
CTpPOCHUSI M XHMHUYECKHMX CBONCTB MalbliX (IUKIONpONaH, IMKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTaH, IMKJIOreKCaH) IUKIOaIKaHoB. CrocoObl MOMydyeHUs M
IIPUMEHEHHE [IUKIIOAIKAHOB.

Ankensl. ["'omonoruyeckuil psa ankeHoB, obiias ¢opmylsia, HOMEHKIATypa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJI alKEHOB, Sp’-
rudpuau3anysi aTOMHBIX OpOWTaNeld yriepoaa, o- U m-CBA3U. CTpyKTypHas u
reoMerpuyeckas (muc-TpaHc-) u3zoMepus. DPuU3NUEeCKHe CBOWCTBA AJKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKLMU IPUCOEAUHEHHs, 3aMEIICHUS B O-IIOJIOKEHHE
Py JBOWHOM CBsI3HM, MONUMepu3auuu U okucieHus. [IpaBuimo MapkoBHHMKOBA.
KadecTBeHHbIE peakiuy Ha ABONHYIO CB3b. CIOCOOBI MOTYUYEHUSI U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankagueHoB (CONpsiKEHHbIE, U30JIUPOBAHHBIE,
Kymyaupoearuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOEHHUS U XUMHUYECKHX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. [lomumepuszarus
CONpsDKEHHBIX AUEHOB. CriocoObI MOTYYEHUs U TPUMEHEHUE AJIKAUEHOB.

Ankusbl. ['oMonoruueckuit psii ankMHOB, 0011ast (opmysa, HOMEHKIIATypa U
MU30MepHs. DJIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHHOB, Sp-
rudpuan3aius aTOMHbIX opOutanei yriaepoja. Pu3nUecKue CBOICTBA aJIKHWHOB.
XUMHUYECKHE  CBOWCTBA:  pPEAaKUMU  MPHUCOCAUHEHMS,  JUMEPU3AUUA U
TpUMEpPU3ALMHU, OKUCIEHN. KUCIIOTHBIE CBOMCTBA alIKWHOB, UMEIOIINX KOHIEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaKkIMi Ha TPOHHYIO CBA3b. CIOCOOBI MOITYYEHUS
Y IPUMEHEHHE aJTKUHOB.

ApoMaTuueckue yrieBoJaopoasl (apeHbl). ['omonoruyeckuid psii apeHoB,
oOuias (opmyiia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKyslbl OeH3ona. dusnueckue CBOWCTBA apeHOB. XUMUUYECKHE
CBOIMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30JbHOM KOJIbLIE U
YIIEBOJOPOJHOM pAIMKaE, PEAKIUU TPUCOCIAWHEHHS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENIeH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpe AaJKUIBHBIX PpaIUKaIoB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XHUMHUYECKHX CBOMCTB ctupoiia. [lonmumepusanus cruposia. CrocoObl MOIyYeHUs U
IIPUMEHEHHE APOMATUYECKUX YIIIEBOAOPOIOB.

[Tpuponusiii ra3. I[lonytHbie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxkacHue.
KameHHbI# yroibs U npoaykThl ero nepepadborku. CrnocoObl nepepadoTku HeTH:



MEPErOHKa, KPEKUHT (TePMHUCCKHUM, KaTaUTUYECKUi), pUDOPMHHT, MTHUPOJIU3.
[TpoaykThl mepepaboTK HEPTH, UX MPUMEHEHHUE B TIPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHYECKas CBSA3h MEKY Pa3ITMIHBIMUA KJIACCAMHM YTIJIEBOJIOPOIOB.

DJIEKTPOHHOE CTPOCHHME TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakumu
3aMeleHnss TajJjoreHa Ha TUJIPOKCOTPYIIy, HHUTPOTPYIITY, ITHAHOTPYIITY,
amMmuHoOTpyty. JlelicTBHe Ha TaJOTeHIPOU3BOJHBICE BOJHOTO M CIIMPTOBOTO
pactBopa ménoun. B3zaumoneicTBUe AUTaNIOreHaJKaHOB C MAarHUEM M ITMHKOM.
[Tonsitue 0 METaJUI0 OPTaHUYECKHUX COCTUHCHHUSX. Hcrnons3oBanue
raJOreHNPOU3BOAHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPHU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCMEpUMEHTAIbHbIE METOJbl M3Y4YEHHUsS BELIECTB U MX MPEBpalCHUN:
u3ydyeHue (PU3NUEeCKUX CBOMCTB YriIeBOJOPOJOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuil yriaeBoJIOPOJIOB Pa3IMUYHBIX KiaccoB (oOeciBeunBaHUE OpPOMHON WU
MOJHOM BOJbI, pacTBOpa IEpMaHraHaTa Kajiaus, B3aUMOJCHCTBUE alleTHJIEHA C
aMMHauHbIM pacTBOpoM oOkcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyKEeHUe
yriaepojia ¥ BOJIOPOJla B OPraHMYECKHX BELIECTBaX, MOJyYEHUE OSTUIICHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKomjeHue ¢ kojuiekuusimMu «Hedtb» u «Yronby, C
oOpasljaMu IUIACTMAcC, KaydyKOB M PE3HUHbI, MOJICIMPOBAHUE MOJICKYI
YIIEBOJOPOJIOB U TaJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxaiue opranudeckue coeIuHEHNUS.

[Ipenensubie ogHOaTOMHBIE cOUpPThl. CTpoeHHE MOJEKyd (Ha MpuMepe
MeTaHoJa W JTaHoyia). ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus,
HOMEHKJaTypa U kjaccuukarus. Dusuyeckre CBOWCTBA  MPeIEIbHBIX
OJIHOATOMHBIX CHOUPTOB. BomopomHbie CBsi3M MeEXAYy MOJEKYJIaMHU CIUPTOB.
XUMUYECKHE CBOWCTBA: pEaKIUMHU 3aMElleHUus, JAEeTUApATANN, OKUCICHHUS,
B3aUMOJICHCTBUE C  OPraHUYECKUMHU W  HEOPraHMYECKUMH  KUCIOTaMH.
KadecTBeHHas peakiusi HA OTHOATOMHbBIC CIUPTHL. JleficTBUE 3TaHOJIa U METaHOJIa
Ha opraHu3Mm uenoBeka. CrocoObl TMOMYYEHUS] U MPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U u3oMmepusi. OcoOeHHOCTU (PUBUUYECKUX U
XUMHYECKUX CBOUCTB.

MHoOroatoMHbI€ CHUPTHI — OSTWICHTJIMKOIL W Thunepud. duszndeckue u
XUMHYECKUE CBOMCTBA: PEAKIIMU 3aMEIEeHUsI, B3aUMOJEHCTBUE C OPTaHUYECKUMHU
U HEOPraHWYECKHMMH KHCJIOTaMH, Ka4eCTBEHHAs peakius Ha MHOr0aTOMHBIC
criupThl. [IpencraBieHue o MeXaHU3ME pPeaklHi HYKICOPUIBHOTO 3aMEIICHHUS.
JletictBue Ha opraHu3M 4esnoBeka. CrmocoObl MOJYy4YeHHST W TMPUMCHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJCKYJIBI, B3aMMHOE BIHMSHUE THUIPOKCOTPYIIBI U
O6eHzonpHOTO sinpa. Dusmdeckue cpoiicTBa (eHosa. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB (eHona. KadectBeHHble peakumu Ha @eHona. TokcuyHOCTh (heHona.
CrniocoObI nostyueHus u npumeHeHue ¢penosna. Genonpopmanbiaeruaias cMoa.

KapOoHubHbIE COSIMHEHNUS — alIbJIETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOUM Tpynmbl. ['omMosornueckue psiabl albJerHI0B U KETOHOB, O0IIas
dbopmyna, m3oMepuss U HOMEHKIAaTypa. Pu3nyecKue CBOMCTBA albACTHIIOB U
KETOHOB. ~ XMMHUYECKHE  CBOMCTBA  albJIETUJOB U  KETOHOB:  PEaKLUHH
npucoennHeHus. OKUCIEHUE albJETHI0B, KAUECTBEHHbBIE PEAKIIMK HA aJlbJIETU/IbI.
CriocoObI MOTyYeHUsI U TPUMEHEHUE aJbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCTOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. M30Mepust u HoMmeHknaTypa. @uznyueckue CBOMCTBRa
OJIHOOCHOBHBIX TPEJICIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCIIOT. XUMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi 3TepuuKalMU, PEaKIUU C Yy4YaCTUEM YIJIIEBOJAOPOJIHOTO paauKana.
OcCOOEHHOCTH CBOMCTB MypaBbUHOW KHCIOTHL. [loHSITHE O MPOUZBOAHBIX
KapOOHOBBIX KHCIOT — CJHOXKHBIX 3(upax. MHorooOpa3ue kKapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KUCIIOT, THUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAasi, NAJIbLMUTUHOBAS, OJICUHOBAS, JUHO/IEEAS,
JUHONeH06as KUCIOoThl. ClocoObl OMy4eHUsI U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie >¢gupsl. ['oMonmoruyeckuii psia, obmas dopmyna, U30Mepus U
HOMeHKiIaTtypa. dusnyeckne U XUMHUUYECKHE CBOWCTBA: TUAPOIU3 B KHUCIOU H
HIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, puznueckue 1 XUMUUECKUE CBOMCTBA KUPOB: THAPOIU3 B
KHUCIION U 1m1eN104Hoi cpene. OCOOEHHOCTH CBOMCTB XKUPOB, COAEPKAIINX OCTaTKU
HEMpeAeIbHBIX KUPHBIX KUCTOT. JKUpbl B IPUPOJIE.

Mpb1T4 KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEEe JICHCTBUE.

OO6mras xapaktepucTika yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, TH-
U noyiucaxapujibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne3okcrupu6o3a. OuU3MUecKue CBOMCTBA M HaxoXJeHHEe B mpupojge. PoTocuHTES.
XUMUYECKUE CBOMCTBA ITIOKO3bI: PEAKIIUHU C YYaCTUEM CIIUPTOBBIX U aJIbJICTUIHON
TpyI, COUPTOBOE U MOJOYHOKHUCIOE OpokeHue. I[IpuMeHeHUE TIIOKO3bI, €&
3HAUCHUE B )KU3HEACATEILHOCTU Opranu3ma. J(ucaxapuabl: caxaposa, MaiabTo3a U
JaKkTo3a. BoccTaHaBIMBAKOIINE U HEBOCCTAHABIMBAIOIIME Aucaxapuabl. ['uaponus
nucaxapuaoB. HaxoxaeHnue B pupone u npumeHenue. [lommcaxapuabl: kKpaxmard,
IJIMKOTeH U 1emnono3a. CTpoeHHE MakpOMOJEKYJ KpaxMalla, [IIMKOTeHa U
LHEJUTEOI03bl.  PU3UYECKME CBOWMCTBA KpaxMajla M LEJUIOJI03bl. XUMHYECKHE
CBOICTBa Kpaxmajia: T'MApPOJIN3, KaUeCTBEHHAs] peakUuus C MOJ0M. XHUMHUYECKUE
CBOMCTBA IEJUIIONIO3bI: TUAPOIN3, ModydeHue 3¢upoB Lemnosno3bl. [loustue o0
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIETK).



OKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHUS BELIECTB M HMX NPEBpALICHUN:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBHE ATAHOJIA C HATPUEM,
OKHUCJIEHUE STUJIOBOTO CIIMPTA B ajJbJIETU] HA PACKAJIIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE JTUJIOBOTO CIHPTa JUXPOMATOM Kayus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), KAaYECTBEHHbIE pEaKIMW Ha albJeruabl (C THAPOKCHIOM
nuammuHcepeopa(l) wm  ruapoxkcuaom  memu(Il)), peakums ramMmepuHa  C
ruapokcugoM Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), B3aumoaencTBre
Kpaxmaja C MOJOM, PEIIEHHE SKCIEPUMEHTANIbHBIX 3a7a4y 1o TeMaM «CrnupTsl U
dbenonsly, «KapooHoBbie KUCIOThI. CI0KHBIE 3DUPBI».

A30Tcoep:Kalle OpraHnyecKre coeInHeH sl

AMHHBI — OpraHMYeCcKUe MPOU3BOJHbIE amMMuaka. Knaccudukanuss aMUHOB:
anudpaTuyeckue U apoMaTUYECKUE; NEPBUYHBIC, BTOPUYHBIE W TPETUUHBIC.
Ctpoenue monekyn, obmass Gpopmyna, U30Mepusi, HOMEHKIATypa U (pU3HUECKUE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anupaTHUECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWINPOBAHUE, B3aUMOJICUCTBUE TMEPBUYHBIX aMUHOB C A30THCTOM KHUCJIOTOM.
Comnu ankuiaMMOHHUS.

AHWIMH — TpeAcTaBUTEIb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwINHA. B3auMHOe BIUsSHUE TPYII aTOMOB B MoJieKysie anuinHa. OCOOEHHOCTH
XUMUYECKUX CBOUMCTB aHunuHa. KadecTBeHHble peakiuu Ha aHUIUH. CrocoObl
MOJIydeHUs] U NpuMeHeHue anudaruyeckux amuHoB. [lonmyueHuwe aHuIMHA U3
HUTpPOOEH30IA.

Amunokucnotsel. Homenkiarypa u uzomepusi. OTenbHble NPeaCTaBUTENH Ol-
AMUHOKUCIIOT:  TJIHUIMWH, aJaHuH. @Dui3nueckue CBOWCTBA aMUHOKHCIIOT.
XUMUYECKHE  CBOMCTBA AaMUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKUX
COCIMHEHUN, peaklus MOJUKOHJEHCAINK, O0O0pa3oBaHUE NENTUIHON CBS3H.
buonorudeckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U TUAPOIIU3 HENTUIOB.

benku kak mpupoanbie noaumepsl. llepBuyHas, BTOpUYHAST U TPETUYHAs
CTpYKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa OEIKOB: THUIPOJIN3, JACHATYypalus,
KaueCTBEHHBIC PEAKIIUU HA OCIIKHU.

DKCMEpUMEHTAIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HMX IPEBpaICHUN:
pacTBOpeHue OEIKOB B BOJE, JACHATypalus OCJKOB MPU HArpeBaHUM, I[BETHHIE
peakuMu Ha O€NKH, peHIeHUWEe OHKCIEPUMEHTAIbHBIX 3aJlad [0  TemMaM
«A3oTconepaiue OpraHUYeCcKue COCIUHEHUS»  H «Pacno3naBanue
OpraHUYECKUX COCUHEHUIN.

BbicOKOMOJIEKY/ISIPHBIC COCAUHECHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb NMOJMMEPHU3ALNH, CPEIHSIS MOJEKYISIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUU —
MOJINMEPHU3ALINS U TIOJIMKOHIEHCAUS.

[Tonumepnsie Mmatepuansl. [lmacTMaccesl  (MOMMATHIIEH, MOJUINPONUIIEH,
NOJIMBUHUIXJIOPU, TOJHCTUPOJ,  MMOJUMETUIMETaKpuiIaT, MOJIUKApOOHATHI,
noJmd THIIeHTepedTanaT). YTuinzauus 1 nepepadboTka rmiacTuka.

DJ1acTOMEpHI: HaTypaAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTaeHOBBIN, XJIOPONPEHOBBIN, N30ITPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

BonoxHna: HaTypanbHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CUHTETHYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsl CIIEIUATBHOT O Ha3HAYCHUS (Tedmon, KEBJIap,
AIIEKTPOIPOBO/ISAIINE MTOTUMEPHI, OMOpa3iiaraéMble MOJIUMEPHI).

DKCMEPUMEHTAIbHbIE METOJbl M3Y4YEHHUS BELIECTB U MX IPEBpalCHU:
03HAKOMJIEHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yyKOB, pEIIEHUE OKCIEePUMEHTAIBHBIX 3a7au mno Teme «Pacmo3naBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaun.

Haxoxnenue wmoinekynspHoi (OpMylibl OPraHUYECKOr0 COCIUHEHHUS IO
MAacCOBBIM  JIOJSIM  3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJISIpHOM  (POpMYJIBI OpPraHMYECcKOro coeAuHeHHs 1Mo Macce (00bEMY)
IPOJIYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM MCXOAHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOU (OPMYIIbI
OpraHUYECKOro BEIIECTBA HA OCHOBE €ro XUMHYECKUX CBOMCTB WJIM CIOCOOOB
MOJIyYEHUSs, OMpPEAENICHUE JOJM BBIXOJAa MPOJAYKTa PEAKIUH OT TEOPETHUECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU M3YUYEHUU OPTraHUYECKON XUMHHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSTHH, TaK ¥ TIOHATHUHA, MPUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0uue ecTeCTBeHHO-HAYUYHbIE TIOHSTHS: SIBJICHHE, HAYYHBIN (paKT, rUIoTe3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, KiaccuduKkaius, HaOIIOJeHHUE, H3MEpEHHue,
HKCIIEPUMEHT, MOJI€Jb, MOJICTUPOBAHUE.

®dusnka: Marepus, aToM, DOJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
DPHEPreTUYEeCKUH YpPOBEHb, BEIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHHE
BEIECTBA, (PU3MUYECKUE BEIWYHMHBI, €IMHULIBI W3MEPEHHUS, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: kneTka, opraHusM, JKocucTeMma, Ouocdepa, MeTabonIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIN THUI MUTaHUSA, OpOKEHUE,



doTocuHTE3, MAbIXaHWE, OEJKU, YIJIEBOIBI, KHUPHI, HYKICHHOBHIC KHCIIOTEHI,
(bEepMEHTHI.

['eorpadus: mosje3HbIe HCKONIAeMbIe, TOTLUTHRO.

TexHoJIOTHS: THUIIEBBIC MPOMYKTHI, OCHOBBI PAllMOHAIBHOIO IUTAHUS,
MOOIIIHE CPENICTBA, MAaTEPHAIIBI 3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKAS XUMUA

TeopeTnyeckue OCHOBBI XMMHH.

Atom. CoctaB aTOMHBIX saep. XuMudeckuil snmemeHT. M3otonsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC UYMCIIAa. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIe opOuTanu. Kinaccudpukaimss XuMHUYECKUX JIEMEHTOB (S-, P-,
d-, f-omemenTts). Pacmpenenenue 5SIEKTPOHOB IO AaTOMHBIM  OPOUTAIISAM.
DIIEeKTPOHHBIE KOHPUTYpPALIMK aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHHH, 3JIEKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DJEKTPOOTPULATEIILHOCTb.

[Tepuonnueckuit 3akoH u I[lepuoanyueckas cucTreMa XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CBA3b NEpUOIUUYECKOTO 3aKOHA U llepmoamueckor CUCTEMBI
XUMHUYECKAX DJIEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTHU U3MEHEHUSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX W CJIOXHBIX BEIIECTB IO TpyIllaM H M[epuoJaM. 3HAYEHUE
nepuoanyeckoro 3akona [.11. Menzaeneesa.

XuMHUYeCKass CBSA3b. BuAbl XMMHYECKON CBSI3M: KOBAJICHTHAas, WOHHAs,
MeTalndeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJCHTHOM CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBINA. DHEPrus U JJWHA CBsI3U. [10JIApHOCTH, HAPABIEHHOCTH U
HACHIAEMOCTh KOBAJIEHTHOW CBsi3U. KpaTHeie cBsa3u. BomopogHas cBsi3b.
MexMOJIEKYIIAPHBIE B3AUMOIENCTBYS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPHOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHUSAX. COCTaB KOMIIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeb, JIMTAHJbl. 3HAY€HHE KOMIUIEKCHBIX COCIUHEHUI.
[loHsITHE O KOOPIMHALIMOHHON XUMUHU.

BemectBa  MOJIEKYJNSIPHOTO W HEMOJIEKYJISIPHOTO — CTPOEHHUA.  THUIBI
KPUCTATUYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nqucnepcHeix cucrtemax. Mctunabie pactBophl. [IpeacraBienue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BbIpaKEHUs] KOHIEHTpAIlMd pPacTBOPOB:
MaccoBasi JoJisl BELIECTBA B pacTBOPE, MOJISIpHAas KOHILEHTpauus. HacelieHHble u
HEHACBIIIEHHBIE PACTBOPBL, PACTBOPUMOCTh. KpucTamioruaparsl.



Knaccudukarus 1 HOMEHKIaTypa HEOPraHUYECKHX BeIecTB. TpUBHAIbLHbIC
Ha3BaHUS OTACIbHBIX MPECTAaBUTENICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XMuMUYECKHX PEaKIUi B HEOPTraHUYECKOW M OPraHHMYECKOU
XUMHUH. 3aKOH COXPAHEHUsI MAcChl BEIIECTB; 3aKOH COXPAHEHHUSI M MpPEBpaALCHUS
DHEPTUU MPU XUMHUYECKUX peakinusax. TerioBbie 3QPeKThl XUMUUESCKUX PEAKIIUM.
TepMoXUMHYECKUE YpaBHEHUS.

CKOpOCTh XUMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX (DAKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakunu. KaTanu3 u karaau3aTopsl.

OOparumble 1 HeOOpaTUMbIE peaklnu. XUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMHAYECKOr0 paBHOBecHs. DaKTOPhI, BIUSIOMIAE HA IOJIOKEHHUE XUMHYECKOTO
PaBHOBECHSI: TEMIIEPATypPa, JABJICHUE U KOHIICHTPALIMU BEILIECTB, YYaCTBYIOIIUX B
peakiuu. [Ipuniun Jle [larense.

DnekTponutuueckas aucconmanus. CuibHble U clIa0ble  AIEKTPOJIUTHI.
Crenenp nucconuanuu. Cpena BOAHBIX PACTBOPOB: KHUCIOTHAs, HEUTpabHAasd,
menouHas. Bomopoaubiii mokasarens (pH) pactBopa. I'maponu3 coneit. Peakiium
MOHHOTO OOMEHa.

OKHUCITUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTErneHb  OKHUCIIEHUA.
Okucnurenb W BOCCTAaHOBUTENb. lIpomecchl OKHCIEHUS W BOCCTAaHOBJIICHMUS.
Baxueiiimue OKUCIMTEIN M BOCCTAHOBHTENIW. MeTOI 3JIEKTPOHHOro OalaHca.
DJIEKTPOJN3 pACTBOPOB U PACIIIABOB BEILIECTB.

DKCHEPUMEHTAIbHBIE METOJIbl M3YYE€HUS BEHIECTB W WX NPEBPALLICHUN:
pPa3JIOKEHUE MEPOKCUAa BOAOpPOJA B TMPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAJUTMYECKUX PEUIETOK, MPOBEICHUE PEAKIMl HOHHOTO OOMEHA, O pe/IesieHHe
Cpeapl PacTBOPOB C IMOMOIIBID HMHIAWKATOPOB, W3YYEHUE BIUAHUSA PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XUMUUYECKOW pEaklUu U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

Heopranuueckasi XuMusl.

[lonoxenne HemeramnmoB B llepuoaumyueckon cucreMe XHUMHYECKUX
sanementoB .M. MenaeneeBa u 0COOCHHOCTH CTPOCHHS UX aToMOB. DuznvecKue
CBOMCTBA HEMETAJJIOB. AJTOTPONHS HEMETAIOB (Ha MPUMEPE KUCIOPOa, CEpPhI,
docdopa u yraepona).

Bonopon. Ilomyuyenue, ¢uznyeckue M XMUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMA M HEMETaJlJlaMHM, BOCCTAHOBHUTEIbHBbICE CBOMCTBA. [ MApUABIL.
TonaMBHBIE IIEMEHTHI.

["asiorensl. HaxokaeHue B MpUpOJE, CIOCOOBI MOJy4YeHHS, (HU3UYECKHE U
XUMHYECKUE CBOMCTBA. ['aloreHoBOOpOAbl. BaxHeunine KUCIOpOACOAEpKaIIUe
coeMHEHUs1 TajoreHoB. JlabopaTopHbIe W MPOMBIIIJIEHHBIE CIIOCOOBI TOJYUYEHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COCTMHEHU M.



Kucnopoa, o3on. JlaboparopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJNYyYEHHUS
kuciopogaa. dusznyeckue U XMMUYECKHE CBOMCTBA UM NMPHUMEHEHUE KUCIOPOJA U
030Ha. OKCHJIBI U IEPOKCHUJIBI.

Cepa. Haxoxnaenume B mnpupojae, cCrocoObl TMoiydeHHs, (U3HIECKHE U
xumudeckue cBorctBa. CepoBomopon, cymnbbunabl. Oxcun cepwi(IV), okcun
cepol(VI). CepHucras u cepHass KHCIOTBI W uX coiid. OCOOEHHOCTH CBOWCTB
cepHoil KucnoTsl. [IpuMeHeHne ceprl U €€ COEAMHEHU .

Azor. Haxoxaenue B TpUpoae, CIOCOOBI TMONy4YeHUs, (U3NUECKUE U
XUMUYECKAE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHUIIBI a30Ta. A30THCTas U a30THAs
KHUCIIOTHI ¥ UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[puMeHeHue a3oTa
U €ro COeIUHEHUN. A30THBIE YAO0OpEHHMSI.

®ocdop. Haxoxaenue B mpupoiae, cnocoObl MONydeHUs, (puznyeckue u
xumudeckue cBoictBa. dochunpl u pochun. Oxcuabl Pocdopa, dochopHas
kuciora u e€ comu. Ilpumenenue docdopa u ero coeauneHuit. dochopHbIe
yI0OpeHusl.

Yrinepon, HaxoXieHUEe B OpUpoJe. AJUIOTPONHBIE MOAUDUKAIUU.
dusznyeckue M XUMUYECKHE CBOMCTBA TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcup yraepoaa(ll), oxcun yriepopa(IV), yronbhHas kuciaora u eé
coJIi. AKTUBHPOBAHHBIN yroyb, agcopouus. DyinepeHsl, rpadeH, yriepoHbie
HAaHOTPYOKU. [IprMeHeHre MpPOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YIJIEPOJOM, U €r0
COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupoje, CrocoObl ModydeHus, (puznueckue u
xumuueckue cpoiictBa. Oxcupn kpemuusA(IV), xkpeMHHEBas KUCIIOTa, CHUIMKATHI.
[Ipumenenune kpeMHuUs U ero coeuHeHnit. CTeKI0, ero nojay4yeHue, BUAbl CTEKIIA.

[Tonoxxenune meramioB B [lepuonnueckoil cucteMe XUMUYECKUX AJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS OJJIEKTPOHHBIX 000JI04eK aToMoB MeTajuioB. OO1ue
dbuznyeckue cBoiicTBa MeTasuioB. [IpuMeHeHue MeTamioB B OBITY M TEXHHKE.
CruiaBbl METAILIIOB.

DIIEKTPOXUMHUUECKUNA Pl HampsbkeHuil  mertawioB.  OOmue  crnocoObl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPIus,
anekTpoMmeTatyprusi. [lonsitue o koppo3uu MeTawioB. CrocoObl 3alUThl OT
KOPPO3HH.

OO6mast xapaktepuctuka MmetamioB I[A-rpynmsr Ileproguyeckoit cuctemsl
XUMHUYECKHX dJeMeHTOB. Harpuii wu kanuii: mnonydeHue, Qusndyeckue u
XUMHUYECKHAE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEMIECTB U UX COCTMHEHU .

O6mas xapakrepuctuka MmeTaioB IIA-rpynmer [lepronnueckoil cucTeMbl
XUMUYECKUX DJIEMEHTOB. MarHuii W KaJbplWi: ToJlydeHue, ¢GU3MYECKUe U
XUMHYECKAE CBOICTBA, IMPUMEHEHHE MPOCTBIX BEIIECTB U HUX COEIUHEHMUIL.
XKécTrkocTh BO/IBI U CIIOCOOBI €€ YCTpaHEHHUSI.



AJIOMUHUIN: TIONTy4eHHe, (PU3NUECKUE U XUMUUECKHE CBOMCTBA, MIPUMEHEHHE
IPOCTOTO BEIECTBA U €ro coeluHeHWil. AMQOoTepHbIe CBONMCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6Omiass  xapakTepucTUKa MeTaioB To0ouHbX moarpynn  (b-rpymm)
[leproanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nuecKkne U XUMHUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuid. OKCHUIbI U
rugpokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl U IuUXpoMaThl, UX
OKHUCIIUTENbHbIE CBOKCTBA. [loyyeHue u npuMeHeHue xpoma.

dusnyeckue U XHUMHUYECKHME CBOMCTBa MapraHila M €ro COEAMHEHUH.
Baxwneiimue coeaunenus wmapranna(ll), wmapranma(IV), wapranma(VI) u
mapranua(VIID). Ilepmanranat kajiusi, €ro OKMCIUTEIbHbIE CBOUCTRA.

du3nyueckrue U XMMHUYSCKHE CBOMCTBA JKejie3a M ero coeauHeHuil. OKCHIIBI,
rugpokcuabl u conu xkeneza(ll) u xeneza(Ill). [lonyuenue u npuMeHeHUE Keye3a
U €ro CILIABOB.

@u3nyecKne 1 XUMAYECKHE CBOMCTBA MeAU U €€ coeaquHenui. [lonyuenue u
MPUMEHEHHUE MEAU U €€ COCTUHEHU.

[uuk: nonmydyeHue, Qu3MuecKue M XUMHUYECKHE CBOMCTBa. AMQoOTepHbIC
CBOICTBA OKCHJIA U TUJIPOKCH/IA IIMHKA, THPOKCOKOMILIEKCHI LIMHKA. [Ipumenenue
IIUHKA U €T0 COCTMHEHUI.

DKCMEpUMEHTAIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HX MPEBpallCHUI:
u3ydyeHue o0paslioB HEMETAIOB, ropeHue cepbl, pocdopa, xkeneza, MarHusi B
KHUCIIOPOJie, M3Yy4YCHHE KOJUIEKIMU «MeTamabl W CIJIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METaJIOB C BOAOM (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPUATIOB), B3aUMOJCHUCTBHE IIMHKA U XKeje3a C PAacTBOpPAMH KHUCIOT U
HIeJI04Yeid, KAYECTBEHHBIE PEAKIIMM Ha HEOPraHUYECKHME aHUOHBI, KATHOH BOAOPOa
U KaTUOHBl METAJIOB, B3aUMOJCHCTBHME THUIPOKCHUIIOB ATIOMUHHS U IMHKA C
pacTBOpaMu KHUCJIOT U ILIET0YeH, pelieHne SKCIEPUMEHTANIbHBIX 3a7a4 M0 TeMaM
«[lanorensr», «Cepa u e€ coenuHeHus», «A30T U (ochop U UX COCTUHEHUSY,
«MeTanmsl TJIaBHBIX TOATPYHID», «MeTaabl HOOOYHBIX MOATPYIIID».

XuUMHUA U )KU3Hb.

Ponp xumMuu B oOecnieueHun yCTOMUMBOrO pa3BUTHUs desioBeuecTna. [lonsarue
0 Hay4HbBIX METOJaxX TO3HAHWS U METOJOJIOTUM HAy4YHOIO HCCIIEeIOBAHUS.
HayuHble TpUHIUIIBI OpraHU3alul XUMUYECKOTO NMPOoU3BoACTBa. [IpoMbllIeHHBIE
CIOCOOBI MOJYYeHUS] BaXXHEHUIINX BEIIECTB (HA MpUMeEpe MPOU3BOACTBA aMMHUAKa,
CEpPHOM KHUCJIOTHI, MeTaHoJa). [IpoMBbIlIIEeHHBIE CITOCOOBI MOIYYEHUS METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelapl U €ro IMOCIEICTBHUS.
Ponps xumum B o0ecrnieueHN SHEPreTUIECKON O€30MTacHOCTH.

Xumus W 310pOBbE UeloBeKa. JlekapcTBeHHble cpenactBa. [IpaBuna
MCITI0JIb30BAHMS JIEKAPCTBEHHBIX IpenapaToB. Pojb XUMUU B pa3BUTUH MEAULIUHBI.



XuUMUS THIIMA: OCHOBHBIC KOMIIOHEHTHI, THUIIEBbIe J00aBKU. Posib XumMuu B
obecriedeHu  MUIIEBON O€30MMacHOCTH.

Kocmetnueckue u mapdromepHbie cpeacTBa. beiToBas xumwus. I[lpaBuna
0€30IMacHOr0 HCIOJIb30BaHUSl TPENapaToB OBITOBOM XWMHH B IIOBCEIHEBHOM
JKU3HMU.

XUMHSI B CTPOUTENBCTBE: BAXKHEHININE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XuMHuS B CEITbCKOM X03siiicTBe. OpraHnueckue U MUHEPaJIbHBIC YI00pEHHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTEpPUAJIbl, KPaCKH, CTEKJIO, KEpaMUKa.
Marepuainsl 115 3JIEKTPOHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3anaun.

Pacuétpl: Maccel BemiecTBa uin 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY
BEILlECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIMU BEIECTB,
Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTOB pEaKIMHU, €CIU OJIHO U3
BEILIECTB HMEET MNpuMecH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA
peakuuMu, €ClIM OJHO H3 BELIECTB JaHO B BHJE pPacTBOpa C ONPEHCIEHHOU
MacCOBOM JI0JI€ pPAaCTBOPEHHOIO BEIIECTBA, MACCOBOM JOJU W MOJSIPHOM
KOHILICHTPAallMK BEIIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsSI3ed MOpU  U3y4eHUHM 0Omed wu
HEOpraHM4Yeckon xumuu B 11 Kilacce oCylIecTBIsSETCS Yepe3 UCMOJIb30BAHUE KAK
OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSATUN, TaK U MOHSITHHI, MPUHATHIX B OTIEIbHBIX
MpeaMETaxX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHHE, HAYYHBIN (pakT, rUmnoTes’a,
TEOpHsi, 3aKOH, aHallu3, CUHTE3, KJIACCU(PUKAILUS, MEPUOIUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, YIKCIIEPUMEHT, MOJEIb, MOJCIUPOBAHUE.

@du3uka: Marepusi, MHUKPOMHUP, MaKpOMHp, AaTOM, OBJIEKTPOH, IPOTOH,
HEWUTPOH, WOH, U30TOMBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKHUI YPOBEHbD,
BEIIIECTBO, Tel0, 00BEM, arperaTHoe€ COCTOSHUE BEIECTBAa, HWJICATbHBIN Tras,
buznyecKkre BEIUYUHBI, €IUHUIBI U3MEPEHUS, CKOPOCTh, SHEPTHUSI, Macca.

buonorus: knetka, opraHusm, 3KocucTema, ouocdepa, MeTabOIM3M, MaKPO-
U MUKPODJIEMEHTHI, OCTIKH, KUPBI, YIJIEBObI, HYKJICUHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuUHEpaAJbI, TOPHBIE TTOPObI, TOJIE3HBIE UCKOTIAEMBIE, TOILIMBO,
pECYpCHI.

TexHonorus: XMMUYECKAsT MPOMBIIIIEHHOCTh, METAJUTYPTrUsi, CTPOUTEIILHbBIC
MaTEpUAIIbI, CEIbCKOXO35IMCTBEHHOE ITPOU3BOJICTBO, MUIIEBAs MTPOMBIIIIEHHOCTD,
dbapmarneBTHYECKAS MIPOMBIILIEHHOCTD, IIPOM3BOJICTBO KOCMETHYECKUX



nperaparoB, IIPOU3BOACTBO KOHCTPYKHHOHHBIX MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'HHU.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOT'PAMMBI 110 XMUMUN
HA VYIJIYBJIIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM € CHCTEMHO-ACSATEIHLHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHs» Ha yYPOBHE CPEIHETO
obmero o0Opa30oBaHMWS BBIJICJICHB CIICAYIOIIME COCTABIISIONIAE: OCO3HAHHUE
0OyJarOMUMHCS POCCHUHCKOW TPaXKIAHCKOW HMACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BHUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPEICICHNIO; HATUYNe MOTHBAIIUH K
00y4eHHIO; TOTOBHOCTH M CHOCOOHOCTH OOYYaloIIUMXCS PYKOBOJCTBOBATHCS
NPUHATHIMH B OOINECTBE TMpaBWIaMH ¢ HOPMaMH IIOBEJICHUS, HaJIMYHE
PaBOCO3HAHMS, SKOJIOTUUECKOU KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH LI€JIA U CTPOUTH
JKU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XUMUS» OTPAKAOT
c(popMHPOBAaHHOCTH ONBITA IMO3HABATEIBHOM W MPAKTUYECKONM JEATEIBHOCTH
00y4Jaroluxcs B Mpolecce peamsanuu 00pa3oBaTebHON e TEILHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS TMpeaMeTa «XUMUS» OTPAKAIOT
c(hopMHPOBAaHHOCTH ONBITA IMO3HABATEJIBHOM W MPAKTUYECKOM JEATEIBHOCTH
o0y4Jaromuxcs B MpoIecce peanu3alnud o0pa3oBaTebHOW AEsTEIbHOCTH, B TOM
YHCJIe B YaCTH:

1) rpa’kaIaHCKOr0 BOCIIUTAHMS ;

OCO3HAHUSI 00YYaIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 003aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPEJACTABICHUS O COIMAIBHBIX HOPMAax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATCIBHOCTH TIPH CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEIbHBIX 3aj[a4, BBIMIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY U
apryMEeHThI APYrUX NpU aHAIU3E Pa3TUYHbIX BUIOB yU4eOHOU e TETbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPHUYECKOMY W HAy4YHOMY HACJIECIHIO
OTEUECTBEHHON XUMUU;

YBaXXEHUSI K MPOIlecCY TBOpYECTBA B 0OJACTH TEOPUM M TMPAKTHUYECKOTO
NPWIOKEHNUS XUMHUH, OCO3HAHUS TOr0, YTO JIaHHBIE HAYKH €CTh pe3yJbTaT
JUTUTEIBHBIX ~ HAOJIOJACHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYJia YYEHBIX U MPAKTHUKOB;



UHTEpEeca W I[I03HABATENIbHBIX MOTHBOB B TIOJYYEHHH M TOCIEIYIOIIEM
aHayin3e MH(OPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTeueCTBEHHOU
XUMUH;

3) IyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHHUS;

CIIOCOOHOCTHU OIICHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSMU,
¥ IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U TMOCTYINKH CBOMX TOBapHUIIEH C
MO3UILIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEJICTBUM
MOCTYIKOB;

4) dopMupoBaHuA KYJbTYPbI 310POBbS:

NOHUMAaHUsI EHHOCTEW 370poBOro u 0Oe3omacHOro o00pa3a JKHU3HHU,
HEOOXOJAUMOCTH OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (PU3HUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOtoieHusl TpaBWil 0€30MacHOro oOpalleHusi C BEHIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JAEATEIbHOCTH;

MOHUMAaHUSI UEHHOCTU TMPaBUJ HUHAUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYalIUSIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIOJICH;

OCO3HAHUSI MOCIEJACTBUN M HEMPUSTHUS BPEAHBIX MPUBBIYEK (yHOTpeOJIeHUS
aJIKOT0J151, HAPKOTUKOB, KYpEeHUS1);

5) TPy10BOr0 BOCIIUTAHUS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEA0BATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW ©  JPYrUX BHJAX
NeATeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEHICHUUM NPAKTUYECKUX 3a]ay
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI );

MHTEpeca K MPaKTUYECKOMY M3yUEeHUIO PO EcCuil pa3IudHOro poja, B TOM
YHUCJie Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYY, JIOJIM TPYyAa U pe3ysibTaTaM TPYJ0BOH J€SATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUIYAIBHON TpaeKTOpUHU
oOpa3zoBaHus, Oyayiied mpodeccuu M peaau3alii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U
noTpeOHOCTeN 00IIIeCTBA;

6) 3K0,10rMY€eCKOro BOCIIUTAHUA:

HKOJIOTMYECKHU IEJI€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMUS KU3HHU HA 3eMIIE;

NOHUMAHUS TJO0ATBHOTO XapakTepa HKOJIOTHYECKUX TMPoOJeM, BIUSHUA
HKOHOMHMYECKHUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COIUATIBLHOM CPEebI;



OCO3HAHMUSI HEOOXOAMMOCTH HCIOJNIb30BAHUA JOCTIKEHUW XUMHUH IS
peLIeHUs BOPOCOB PAMOHAIIBHOTO IIPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATUSA JICMCTBUM, NPUHOCAIIUX BpEI OKPYXKAIOIIEH
NPUPOJHON Cpejie, YMEHHS MPOTHO3UPOBATH HEOIAronmpusTHbIE 3KOJOTHYECKUE
IIOCJIEACTBUS MIPEANPUHUMAEMBIX ACUCTBUN U IPEAOTBPAILATD UX;

HaJIM4Yusl Pa3BUTOr0 KOJIOTMYECKOTO MBILUIEHHUS, 3KOJIOTHUYECKON KYJIBTYPBI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBAaThCSI MMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAJIBbHOMN
NpakTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOSTH HJI€OJIOTUU
xemopoOouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHS
HAyKW U OOIIECTBEHHOU MPAKTHKU;

NOHUMAaHUs CHEeUU(PUKH XUMHUM KaK HayKd, OCO3HaHUs €€ poid B
GbOpMUPOBAaHUU PAIMOHAIBHOTO HAYYHOI'O MBINUICHUS, CO3JAHUU IIEJOCTHOTO
IpeACcTaBiICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE MPUPOJBLI U YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUU MPOoOIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOeXXIEHHOCTH B  OCOOOM 3HAUUMOCTA XHMHUHM IS COBPEMEHHOU
UMBWIN3AIMUA: B €€ T'yMaHHCTHYECKOM HANpaBICHHOCTH W BaXXHOM pOJIU B
CO3/JaHUM HOBOW 0a3bl MaTEPUANTBHON KYyJBTYpPbl, B PEHIEHUU TIOO0ATBHBIX
npoOeM YCTOMUYMBOIO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, AHEPreTHUYECKOMH,
MUIIEBOM U AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00E€CTICUCHUN
YCIIOBUH YCMENIHOTO TPYJa U SKOJIOTMYeCKH KOMGOPTHOM KM3HU KaXKJOTO 4YJIeHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IIOHUMAHHS CYIIHOCTH METOJOB
MO3HAHMS, UCMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JUIsl aHAIN3a U OOBSICHEHUS SIBJICHUU OKPY>KalolIero Mupa u
MPOUCXOASIINX B HEM U3MEHEHUM, YMEHUS JieJlaTh 0OOCHOBAHHbBIC 3aKJIFOUEHUS Ha
OCHOBE HAayuyHbIX (AKTOB W HUMEIONIUXCS JaHHBIX C LEJbl0 MOJIYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJB30BaTh XMMHUUYECKUE 3HAHUS IS
penieHus npobJieM B pealbHbIX )KU3HEHHBIX CUTYaILIHIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENBCKON AEATEIIBHOCTH;

TOTOBHOCTH H  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpPa30BaHHUIO |
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYE€HHIO HOBBIX 3HAHUM IO XUMHUH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJla B Pa3IUYHbIX cdepax npodeccuoHanbHOU
JESITEIILHOCTH.



METANPEJMETHBIE PE3YJIBTATbHI

MeranpeaMeTHble pe3yJbTaTbl OCBOCHHUs MPOrpaMMbl 110 XMMUH Ha YpPOBHE
cpelnHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE InI: dbopmMupoBaHus MHPOBO33pECHUS oOyyJaronmxcs
MEKIUCITUTUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAYYHbIC MOHSATHUS, OTPAXKAIOLUe
IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHeuu(PuKy METOAOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, YHEPTHUs, SBIICHUE,
MpoliecC, CUCTEMAa, HAyYHbIA (PaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIe0BaHUE, HAOII0IEHHE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUe);

YHUBEpCaJbHbIE y4eOHbIE JeHCTBUS (IMO3HABaTENIbHbIC, KOMMYHUKATUBHbIE,

PETyJISITUBHBIC), o0ecrieunBaloIINe dbopmMupoBaHue G yHKIIMOHATBHOMN
rPaMOTHOCTH U COLIMAIBHOM KOMIIETEHIIUU 00YYaroIInXCs;
CIOCOOHOCTh oOyyaromuxcs HCIOJIb30BaTh OCBOCHHBIE

MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEpCAJbHbIE YYeOHBIC
JICUCTBUS B MO3HABATEIIbHOM U COLIMAIILHOU MPAKTHUKE.

MeranpeaMeTHple  pe3yabTaThl OTPAX AT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATEIILHBIMM, KOMMYHHMKATHUBHBIMU U  PErYJISATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA

1) 6a3oBbI€e JJOrHYECKHE TeHCTBHSA:

CaMOCTOSITEIbHO  (OpMYNHpPOBaTH M aKTyallM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENICJISITh LEINM JCSITEIbHOCTH, 3ajlaBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIBTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LEISAMU;

HCMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JOTHYECKOTO MBIIUICHUS:
BBIJICIIATh XapPAaKTEPHBIE MPHU3HAKH TMOHSATUM M YCTAHABJIMBATh MX B3aUMOCBSA3b,
UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS 711 OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUM;

BHIOMpPATh OCHOBAaHMS M KPUTEPUU IS KIacCH(UKAIIMM BEIIECTB H
XUMHUYECKUX PEaKIIHil;

YCTaHABIIMBAaTh IMPUYMHHO-CICACTBEHHBIE CBSI3M MEXAY H3yYa€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE pacCyXJeHHs (MHIYKTUBHBIC, JEAYKTUBHBIE, IO
aHaJIOTWH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHBOPEYMS B pPacCMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BBIBOJIBI U 3aKJIIOUCHHSI;

MIPUMEHSTH B IMPOILECCE MO3HAHUS HCIOJIb3yeMbI€ B XUMUM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENIH, TPEOOPa30BLIBATH MOJICIIbHBIC MTPECTABICHUS — XUMHUYCCKUM
3HaK (CMMBOJI) OJJIEMEHTa, XuUMHUUeckas Qopmyrna, ypaBHEHHE XHUMHUYECKOM



peakuuMu — MpH PEIIeHUH YYEOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3ajad,
NPUMEHATh HAa3BaHHBIE MOJIECJIbHBIE MPEACTABICHHUS JJIsSI BbISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKUX PEAKIIU .

2) 0a3oBbIe HCCIIEA0BaTENbCKHE IEHCTBHSI:

BJIaJICTh OCHOBAMHM METOJOB HAay4YHOIO MO3HAHUS BEUIECTB U XUMHUYECKHX
peaKuuu;

dbopMynHupoBaTh LIETU U 33a/1a4l UCCIIEIOBAHUS, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITEBHO CGHOPMYIMPOBAHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl ()OPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSATEJIBHOTO IUIAHUPOBAHUSL U  MPOBEICHUS
YUEHUUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOJIOaTh 32 XOJOM
mpoiiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (OpMYJIUpPOBATH
0000111eHUs ¥ BBIBObI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIM OTUYET O MPOJETaHHOMN padboTe;

npuoOpeTaTh ONBIT YYEHUUYECKOM MCCIEJOBATEILCKOM M MPOCKTHOMU
JEATeIbHOCTH, MPOSBISITh CIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSTEIIBHOMY
MOUCKY METOJIOB pEIICHUS] MPAKTUYECKUX 3a/]a4, MNPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHMS.

3) pabora ¢ unopMmanmeii:

OPUEHTHPOBATHCS B Pa3JIUMYHBIX MCTOYHHMKAX UHPOpMauu (HAy4HO-
nonyJisipHas JUTEpaTypa XUMHUYECKOrO COJIepXKaHHUs, CIpaBOYHbIE MOCOOUs,
pecypchl MHTepHeTa), aHANUM3UpOBaTh MH(POpPMAILIUIO PA3IUYHBIX BUJIOB U (HopM
MpeICTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMTPOTUBOPEUNBOCTE;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOMBI MPHU MOUCKE U
orOope uHbpoOpMaluyd, HEOOXOAUMON MJiS BBIMIOJHEHUS y4eOHBIX 3a7ay
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OIMBIT HUCHOJIL30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeacTaBICHUS
uH(popManu (CXeMbl, TpaQuKu, THarpaMMbl, TAOIHIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM S3bIK B KAadyeCTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOW HHpOpMaluen: TMPUMEHATh MEXIpeaMeTHble (puznyeckue u
MaTeMaTUYECKUe) 3HAKU U CUMBOJIBI, OpMYIIbl, aO0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIIMYCCKUC CPCACTBA HATTIAIHOCTH.

KoMMyHUKaTHBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicCTBUS:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI B XOI¢ AUajiora W/ uiu
JIMCKYCCHH, BBICKA3bIBATh UJIEH, (POPMYITHPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIIBHO BBITIOJIHEHUS MPEAJIOKEHHOM 3a]1a4H;

BBICTYIIaTh C MPE3CHTALIMEN pE3yJIbTaTOB MO3HABATEIIBHOW IEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJHEHUH
XUMHYECKOTO IKCIEPUMEHTA, MPAKTHYCCKOW PabOThl MO MCCICIOBAHUIO CBONCTB
M3Y4YaeMbIX BEIIECTB, pealn3alui y4eOHOTO MPOEKTa, U (POPMYITUPOBATH BBHIBO/IbI
[0 pe3yJibTaTaM IIPOBEAEHHBIX MUCCIEIOBAHUN IYTEM COIIACOBAHUS ITO3WLIMM B
X0/JIe 00CyXJIeHHsI 1 00OMEHA MHEHUSIMU.

PerJIﬂTI/IBHLIe YHUBEPCAJIAbHBLIC y‘leﬁﬂble )]CﬁCTBHﬂ:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBISATH CBOKO IO3HABATENBHYIO
NeATebHOCTh, Onpenessis €€ Leaud M 3aJadyd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpeJIaraeMblil aJrOpuTM JEHCTBUUA MpHU
BBIMIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3p(DeKTUBHBIM CcHOCOO0 HX pelIeHHs C y4E€TOM MOJIYYEHHUsT HOBBIX 3HAHHUM O
BELIECTBAX U XUMHUYECKUX PEAKLHAX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JESATEIbHOCTH Ha OCHOBE CaMoOaHalu3a |
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIbTATDI

[IpenMeTHBIEC pe3yNbTaThl OCBOSHUS MPOTPaMMBI IO XUMHUU Ha YIITyOIEHHOM
YPOBHE Ha YPOBHE CpEAHEro 00IIero oOpa3oBaHMS BKIIOYAIOT cHeUU(HUUEcKHe
11 yaeOHOTo mpeaMeTa « XUMHUsD HaydHbIe 3HAHUS, YMEHUS U CIOCOOBI AeUCTBUI
[0 OCBOCHHIO, MHTEPIPETALNH U MPEOOPA30BAHUIO 3HAHWUU, BHUJBI JIEATEIBHOCTU
1O TMOJYYCHHIO HOBOTO 3HAHWS M MPUMEHEHUIO 3HAHWUN B Pa3IMYHBIX Y4€OHBIX
CUTYAaIUsX, a TAKKE B peajbHBIX )KU3HEHHBIX CUTYallHsIX, CBA3aHHBIX C XuMueil. B
nporpaMmMe 10 XHMHH TPEAMETHBIE pe3ylbTaThl TMPEACTABICHBI IO TOAAM
U3yUCHHUSI.

10 KVIACC

[IpenmeTHble pe3ynbTaTbhl OCBOEHUA Kypca «OpraHvueckas XAMHUS»
OTpaXaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHUYeCKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HayK U €€ poJid B OOECHEUYEHHH YCTOMYHUBOTO
Pa3BUTHSI YEIOBEUYECTBA B PEIICHUU MPOOJIEM 3KOJOTUYECKOM, IHEPreTUUECKON U



MUIIEBON O€301MaCHOCTH, B Pa3BUTUHM MEAHWIIMHBI, CO3JIAaHMH HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHHKOB SHEPIUH, B obecrieueHUn paloOHAIBLHOTO
IPUPOJIOTIONIB30BaHM, B (DOPMHPOBAHMM MHUPOBO33PEHUS M OOIICH KYJIBTYPHI
YeJioBeKa, a TakKe DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOIIEGHUS K CBOEMY
3I0pPOBBIO U TPUPOIHOM CpEJIE;

BJIaJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHMM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUS — XUMUYECKUM 3JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAS
oboiouka aroma, s-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE M BO30OYXIEHHOE
COCTOSIHMSI aToMa, TUOpUAu3alUs AaTOMHBIX oOpOuTaned, HOH, MOJEKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHh OKUCIICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsl Macca, MOJIAPHBIN 00BEM, YIIIEPOAHBIN cKeNeT, GyHKIIMOHAIbHAS
rpynmna, pajaukan, CTPYKTypHble ¢GopMynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (TreoMeTpuyeckas,
ONTUYECKAas), HU30MEpbl, TOMOJOTHYECKHN psJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCIIOPOJI- U a30TCOJIepXKalUe OPraHUYECKUE COCAMHEHUSI, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIUHECHHS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MeHnneneeBa, Teopusi CTPOEHUSI OPraHUYECKHUX
BeiecTB A. M. bytnepoBa, 3akOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBpALlCHUS DHEPrud TMpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHHU, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIUE B OCHOBE
MOHUMAaHUSI MPUYUHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBIICHUH; MPEICTaBICHMUS
0 MEXaHHW3MaxX XUMHYECKHX PEaKIHi, TEPMOIWHAMHUYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB W TPYIII aTOMOB
B MOJIeKyJax (MHAYKTUBHBIA U Me30oMepHbIi 3ddexTol, opuentanTsl | u Il pona);
(GaKTONIOrM4eCKUe CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH U 0e30MacHOM
UCIOJIb30BAHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATeIbHOCTH ~ 4YeNIOBEeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEPE MPOM3BOICTBA METAHOJIA, MEpEePadOTKU HEDTH);

c(hOpMUPOBAaHHOCTh YMEHWIl: BBIABIISATH XapaKTEpHbIE MPU3HAKU MOHSITHUH,
yCTaHaBIUBAaTh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS MPHU
ONMCaHWU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hopMUPOBAHHOCTb YMEHHUIA:

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY /I COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX ) (DOPMYII OpraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUS XMMHWYECKUX pEaKIMi U PaCKpbIBATh UX CYIIHOCTD:
OKUCJIUTEILHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  MOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOTO OajlaHca »JTHX peakIuid, peakiuid HOHHOrO OOMEHa MyTEM
COCTaBJICHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



U3rOTaBIMBATh MOJIEIN MOJIEKYJl OPraHMYECKUX BEIIECTB IS WILTIOCTpAIUU
UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUMN: yCTaHABIMBATh MPUHALJICKHOCTh W3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHHUIO K ONpENeIEHHOMY
KJIacCy/Tpymie COEIMHEHMH, JaBaTh KM Ha3BaHMUS [0 CHUCTEMaTUYeCKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS IJIA OTIEIBHBIX
Npe/CTaBUTENIE OPraHMYEeCKUX BEUIECTB (ITUJICH, alleTUJIEH, TOIYOJI, TJIUIEPHH,
ATWJICHTIIUKOINb, (eHon, Qopmanbaerua, aneTalbIeruja, aneToH, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAs, OJICMHOBAs!, MaJbMUTHHOBAsI KUCJIOTHI,
TJIMIUH, aJlaHWH, MallbTo3a, PPYyKTO3a, aHWIWH, JTUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U ApYrue);

c(hOpMUPOBAaHHOCTh yMEHHUSI OMNpEAEsATh BUJ XUMHUYECKOM CBSI3U B
OpTraHUYECKUX COCJAMHEHUAX (KOBaJEHTHAsT M HWOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJHAS CBS3b);

c(hOpMUPOBAaHHOCTh YMEHUSI NPUMEHATH TMOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BeuiectB A. M. BytnepoBa 11 00bSICHEHUS 3aBUCUMOCTU CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAaHHOCTh  YMEHHUH  XapaKTEpU30BaTh  COCTaB, CTPOCHHUE,
dbu3nyeckne U XUMUYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaINCHOB,
QJIKUHOB, apOMATUYECKUX YTIJIEBOJOPOJOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OE€JKOB, YIJIEBOJOB (MOHO-, JTU- M TIOJHCAaXapuIoB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBA3b  MEXKIYy HHUMHM  YpPaBHECHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHUN C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAaHHOCTh YMEHHSI TMOATBEPKJAaTh HA KOHKPETHBIX MpPUMEpPaX
XapaKkTep 3aBUCUMOCTU PEAKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COCTUHEHUN OT
KpPaTHOCTH U THUIMA KOBAJICHTHOU CBsI3U (G- U T-CBSI31 ), B3AUMHOT'O BIUSIHUSI aTOMOB
U TPYIIl aTOMOB B MOJIEKYJIaX;

c(hOopMUPOBAHHOCTb YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKH YTIEBOAOPOTHOTO
ChIpbsi (He(Th, MNPUPOAHBIA Ta3, Yyrojib), CHOCOOBI €ro mnepepadoTKu U
NPAaKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepaboTKu;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMOM 3HAHMIA O €CTECTBEHHO-HAayYHBIX
MeTO/IaX MO3HaHUS — HaOII0JEHUH, U3MEPEHUHN, MOJEIUPOBAHNH, IKCIIEPUMEHTE
(pea’nbHOM M MBICJICHHOM) U YMEHUS TPUMEHSITh 3TU 3HAHUS;

c(hOpMHPOBAHHOCTH yMEHUS NPUMEHSITh OCHOBHbBIE oreparuu
MBICIIUTENIFHON JESTENIBbHOCTH — aHAIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMaTHU3alINIO, BBISIBICHUE NMPUUYMHHO-CIEJACTBEHHBIX CBSI3€M — ISl M3y4CHUS
CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIINM;

c(hOopMUPOBAaHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYECCKUX 3HAHUH C
MOHATUSIMU U MPEACTABICHUAMHU JAPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB JJId
0oJiee OCO3HAHHOTO IMOHMMAaHHWs CYIIHOCTH MaTepHaIbHOTO €JIMHCTBA MHUDA,
WCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHUYECKOM XMMUU JJIsi OOBSICHEHUS H
MPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOTY;

c(hOpMUPOBAaHHOCTh YMEHUN: TMPOBOAUTH PACUYEThl 1O XUMUYECKUM
dbopMysaM U ypaBHEHUSIM XUMUYECKUX PEAKIUM C UCIMOJIb30BAHUEM (PU3HUECKUX
BEJIMUMH (Macca, 00bEM Tra30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJWYECTBCHHOW CTOPOHBI: PACYETHI IO HAXOXKICHUIO XAUMHYECKOU
dbopMysbl BEHIECTBA MO WM3BECTHBIM MACCOBBIM JIOJISIM XMMHUUYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHus, MJIOTHOCTU Ira3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3WIHMH  DKOJOTHMYECKOM  O€30MacHOCTH  TOCIEACTBHA  OBITOBOM |
MIPOM3BOJACTBCHHON JIESITEILHOCTH YEJIOBEKAa, CBS3aHHOM C TIepepadoTKOM
BEILIECTB, UCTIOJB30BaTh MOJYYEHHBIC 3HAHUS JJIS1 IPUHSITHUSI TPAMOTHBIX PEIICHUN
npoOJIeM B CUTYAIMSIX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAaHHOCTh YMEHHII: CaMOCTOATENBHO IUIAHUPOBATHh U MPOBOIUTH
XUMUYECKUI SKCIEPUMEHT (MOJIy4YEeHUE U H3YUYEHHUE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYeCTBEHHBIC pEAKIMU VYIIEBOJOPOJOB pPAa3JUYHBIX KIACCOB U
KHCJIOPOACOACPKAITUX OPTaHWYECKUX BEIIECTB, PEIICHUE AKCIICPUMEHTATbHBIX
3aJla4 MO Paclo3HABAaHWIO OPTraHMYECKHUX BEIIECTB) C COONIOJICHUEM IIPaBHI
O0e3omacHoro oOpalleHus ¢ BEIIECTBAMU M Ja0OpaTOpPHBIM 00OpPYJIOBaHUEM,
dbopMynupoBaTh 1€Nb HUCCIEIOBAaHUS, MPEJACTABIATh B pa3iIudyHON (dopme
pPE3yNbTaThl AKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTD;

c(hopMUPOBAaHHOCTb YMEHHUIA:

coOII01aTh MpaBUJIa IKOJIOITMYECKH LIEIeCO00pa3HOoro MoBEAEHHUS B OBITY U
TPYAOBOM NEATENBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBbS, OKpYKarolen
OPUPOTHOM Cpebl U JOCTUNKEHUS €€ YCTOMUNBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBHS Ha JKUBBIE OPTraHU3MBI
OmpeAeAEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAas cMbIc noka3arens [11K;

aHATM3UPOBATh 11€J16CO00PA3HOCTh MPUMEHEHUSI OPTraHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY ¢ TOYKU 3PEHUSI COOTHOIIICHUS] PUCK-TIOJIB3;

c(hOpMUPOBAaHHOCTh YMEHHUMN: OCYIIECTBJIATh IICJICHAIIPABICHHBIA TIOUCK
XUMHUYECKOH MH(POPMAIIMU B Pa3IUYHBIX HCTOUYHHUKAX (Hay4dHas ¥ y4eOHO-HaydHAas
JuTepaTypa, CpeAcTBa MaccoBoi mHbopmanuu, UHTepHET U Ipyrue), KpUTHIECKU
aHATM3MPOBATh XUMHUYECKYIO MH(popMaluio, nepepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUH C ITOCTaBJICHHON y4eOHOM 3amauei.



11 KIIACC

[lpenMeTHbie pe3ynbTaThl OCBOGHHA Kypca «OOmas M HeopraHudeckas
XUMHUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEPUAIBHOM EIUHCTBE MUpA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUN NPHUPOABI, O MECTE U 3HAUCHUU
XHUMHUHM B CHUCTEME E€CTECTBEHHBIX HayK U €€ poJId B OOECHEUYEHHH YCTOMYHUBOTO
pa3BUTHSI, B PEIICHUH MPOOJEM 3KOJIOTMYECKOW, DHEPreTUUEeCKOM W MHIEeBOU
0e30MacHOCTH, B PA3BUTUU MEIMIIMHBI, CO3JIaHUA HOBBIX MaTEepUaJIOB, HOBBIX
HMCTOYHHUKOB SHEPIUH, B OOECMEUEHUU PAIMOHAIBLHOIO MPHUPOJONOJIb30BAHUS, B
GbOopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YeEJNOBEKa, a TaKxke
HKOJIOTUYECKU OOOCHOBAHHOTO OTHONIEHUSI K CBOEMY 3JI0OPOBBIO U MPUPOITHOM

cperne;
BJIAJCHUE  CHUCTEMOM  XHUMHYECKHX  3HAHHUH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATalOI[Ue TOHATHS — XUMHYECKHH 3JIEMEHT, aTOM, SIpPO aroma,

M30TOIIbI, AJICKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30OYXJEHHOE COCTOSIHUS aToMa, TUOpUAM3alMs aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBsI3b (KOBAJICHTHAs, HWOHHAs, MeTaJJIMuecKas, BOJOPOIHAA),
KpUCTAJUIMYECKAas pemérka, XUMHUYECKas peakius, pacTBOp, OJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOIUTHYECKAs JUCCOIMAIIUS, CTEMeHb JIHCCOIHMAIIUH,
BOJIOPOAHBIN TOKa3aTeldb, OKHCIUTENb, BOCCTAHOBUTENb, TEIIOBOM d(dekT
XUMUYECKON PEaKIMM, CKOPOCTh XMMUUYECKON PeaKIiyi, XUMUUECKOE PAaBHOBECHUE;
TEOPHUHU M 3aKOHBI (TCOPUS DJICKTPOJUTHUYECKON IHCCOIMAIINH, MEePUOIUYECKUM
3akoH [[.11. Menneneena, 3aKk0OH COXpAaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAIICHUST SHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKHUMN S3BIK
XUMUHM, MHPOBO33PEHUYECKHE 3HAHHUSA, JeKallhe B OCHOBE IMOHUMaHUS
OPUYMHHOCTH M CHCTEMHOCTH  XHMHYECKHX  SBJIICHHH;  COBPEMCHHBIC
NpEJCTaBICHUS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPHOM ~ YPOBHSX; TIPEACTABICHUS O MEXaHW3MaX XHMHUYECKHUX
peaknui, TEPMOAUHAMHYCCKHX W KHHETHYCCKMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, 0 XMMHUYECKOM PaBHOBECHH, PAacTBOpPax M JHCIEPCHBIX CHUCTEMaXx;
(b aKTOJIOTUYECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH W 0e301MacHOM
WCIIOJIb30BAHUH BAXHEUITUX HEOPTaHWMYECKUX BEIIECTB B OBITY U IMPaKTHYECKOU
JNEATCIbHOCTH  YeJIOBeKa, OOIIMX  HAYYHBIX  NPHHIUIAX  XHMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAaHHOCTh YMEHHWI: BBIABIIATh XapaKTepHbIE MPU3HAKU TOHSATHH,
yCTaHABIMBAaTh WX B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS TIPH
OTIMCaHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBpaIeHUN;



c(hOpMHUPOBAHHOCTh YMEHHsI MCMOJIb30BaTh XWMUYECKYIO CHUMBOJUKY IS
cocTtaBiieHus (GOopMysd  BEHIECTB M  YpPaBHEHUUW XUMHUYECKUX  PEaKIUM,
cucrematuueckyro HomeHkaTypy (IUPAC) u TpuBHalibHbIE HA3BAHUS OTJIEJIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHUS ONPEACISITh BAICHTHOCTh U CTENIEHb OKUCICHUS
XHUMHUYECKHX IJIEMEHTOB B COCJMHEHUSX, BUJ XUMUYECKON CBSA3U (KOBAJICHTHAS,
WOHHAsl, METAJUIMYecKasi, BOJOPOAHAsA), TUN KPUCTAUIMYECKOM  PEHIETKH
KOHKPETHOT'O BEUIECTBA;

c(OpMHPOBAHHOCTh YMEHHS OOBSCHITH 3aBUCUMOCTh CBOMCTB BEILECTB OT
BHUJIa XMMHYECKON CBS3M M THUNA KPUCTAUIMYECKOW pelmETKH, OOMEHHBIM Hu
JIOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAaJECHTHOM CBsI3H;

c(OpMHPOBAHHOCTh ~ YMEHMI:  KilacCU(ULUUPOBATh:  HEOPraHUYECKHE
BELLECTBA 10 UX COCTaBY, XMMHUYECKHUE PEAKIIUH I10 PA3JINYHbIM IIPU3HAKAM (YHUCITY
U COCTaBy pEarupyrollux BeEIIeCTB, TEIIOBOMY 3G (dEKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIEHUS 3JIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3atopa u
JIPYTUe); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUSI U KPUTEPUU IS KiIacCU(DUKAIUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHUS PaCKpbIBaTh CMBICI MIEPUOINYECKOT0 3aKoHa Jl.
W. MenzeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTUYECKYIO (PYHKIINY;

c(OpMHPOBAHHOCTh YMEHMI: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB M HOHOB XHMMYECKHX JJIEMEHTOB II€PBOTO—YETBEPTOrO IEPUOIOB
[lepuoguueckonn  cucrtembl  JIM.  MengeneeBa,  UCIONb3ys  IOHATHUA
(QHEPreTUYECKUE YPOBHUY», «IHEPreTUUYECKUE MOAYPOBHU», «S-, P-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE M BO30YKJIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSICHAITh 3aKOHOMEPHOCTH HU3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coenuHeHU 1o nepuomam u rpynnam llepumommueckonm cuctemsr . .
MeHeneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JI0UEK;

c(hOopMUPOBAaHHOCTh YMEHHI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIKE
XUMHUYECKHE  CBOWMCTBA  BEUIECTB  PA3JMYHBIX  KJIACCOB,  IOIATBEPXKIATh
CyIIECTBOBAHWE T€HETHUYECKOM CBS3M MEXAY HEOPraHMYECKHMMM BEIIECTBAMHU C
MOMOIIBIO0 YPABHEHUI COOTBETCTBYIOUINX XUMUYECKUX PEAKIIU;

c(OpMHUPOBAHHOCTh ~YMEHHUS  PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAaKIUi MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OanaHca
ITHX PEeaKIUi; peakiuii MOHHOro OOMeHa MyTéM COCTABJICHHUS WX TMOJHBIX U
COKpAalIEHHBIX  MOHHBIX  YPAaBHCHUWW;  pEakIUWd  TUIAPOJIW3a;  pEeaKIUu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe T'UAPOKCOKOMIIIEKCOB IIMHKA U aJTIOMUHMUS);



c(hOpMHUPOBAHHOCTh yMEHUS OOBACHATh 3aKOHOMEPHOCTH TMPOTEKAHHUS
XUMHUYECKHX PEAKIUN C YYETOM HX JHEPreTHMUECKHX XapaKTepHUCTUK, XapakKTep
U3MEHEHHSI CKOPOCTM XUMHUYECKOW pEeaklMu B 3aBUCUMOCTH OT Pa3JIMYHBIX
(b akTOpOB, a TaK)Ke XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS MOJ] BIMSHUEM
BHEIIHUX Bo3AencTBUM (mpunuun Jle [latense);

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMHUYECKHE PpEaKIHH,
JeXxallie B OCHOBE NPOMBIIIJIEHHOTO IOJYyYeHUs CEPHOM KHUCIOTHI, aMMHaKa,
oOiue HayyHble TMPUHIHUIBI XWMHUYECKHX MPOU3BOJACTB; I€JI€CO00pa3HOCTh
NPUMEHEHHS] HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUYKHU
3pEHHUs COOTHOIIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAaHHOCTb BJIAJEHUSA CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHUS SBJIICHUN TPUPOJbI — HAOIIOJICHHE, HW3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaJIbHbIM U MBICIEHHBIN), UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUSI TPUMEHSTH 3TU 3HAHUSI TIPU SKCIEPUMEHTAIbHOM HCCIIEIOBAHUN BEIIECTB
U i1 OOBSCHEHHS] XUMHUYECKUX SIBICHHM, HMMEIOIIUX MECTO B HPHUPOJE,
MPaKTUYECKON JESITETbHOCTH YEJIOBEKA U B TIOBCEAHEBHOMN KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUS BBISBISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUM C
MOHSATUSIMU U TIPEJCTABICHUSMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIisi
0o0Jiee 0OCO3HAHHOTO TOHUMAaHUS MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAaHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUN «MaccoBas JIOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIEH TpaIus;
Macchl BEIIECTBA UM 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00BEMY OJHOI0 U3 YYacCTBYIOLIMX B PEaKIMH BELIECTB; TEIUIOBOrO 3(¢ekTa
peaKkiiy; 3HAYEHUs BOJOPOJHOIO IMOKa3aTelss PacCTBOPOB KHUCIOT MU MIEIOYEH C
W3BECTHOM CTEMEHBIO JHUCCOIMAlMU; Macchl (00BbE€Ma, KOIMYECTBa BEIIECTBA)
OPOJyKTa pEaKiuu, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpaA C
onpeAcaEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEIIECTBA WM JTAaHO B M30BITKE
(MMeeT MpUMECH); JOJIM BbIXOJAa MPOJAYKTa pPeakluuu; OOBEMHBIX OTHOLICHUM
rasos;

c(hOpMUPOBAaHHOCTh YMEHHII: CaMOCTOATENBHO IUIAHUPOBATHh U MPOBOIUTH
XUMUYECKHI  JKCIEpUMEHT  (NPOBEJECHHE  pEaKkIuid  HOHHOTO  OOMEHa,
MOATBEPKJICHUE KAYECTBEHHOTO COCTaBa HEOPTraHUUECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO MHAMKATOPOB, H3yUYEHUE BIUSHUS
paznu4HbIX  (AKTOPOB HAa  CKOPOCTh XMMHUYECKOM  peakluH, pelIeHue
IKCIEPUMEHTAIBHBIX 3amad 1o TemaMm «Mertamibsl» U «Hemeramis») c
cOOJII0ICHUEM TPaBWI 0€30MACHOTO OOpAICHUSI ¢ BEIIECTBAMH M Ja0OpaTOPHBIM
obopynoBanueMm, (HOpMYyIUpOBAaTh I1I€JIb HUCCIENOBAaHUSA, TPEJCTABIATh B
paznu4HON (popme pe3ynbTaThl SKCIEPUMEHTA, aHAIU3UPOBATH M OLIEHUBATh HMX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTH YMEHMIA: COOIIOATH MPpaBUIIia MOJIb30BAHUSI XUMUUECKON
NocyIoll W J1abopaTOpHBIM O0OpYIOBaHHEM, OOpallleHus C BEIIeCTBAMU B
COOTBETCTBUU C HWHCTPYKIMSIMU TIO BBIMOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IIeJIeCO00pa3HOro TOBENEHUS B OBITY M TPYAOBOU
JEATENbHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/10POBBS, OKPYKAIOLIEH NPUPOIHON
cpeabl MU JOCTHMKEHUs €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABATh OIACHOCTH
TOKCHMYECKOI'O JEUCTBUS HA YKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPTaHUYECKHUX
BCILIECTB, ITIOHUMAas CMbICI TToka3arens 111K

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKOU MHPOPMAIIMU B PA3IMYHBIX UCTOUHHUKAX (HaydHasi U yueOHO-Hay4YHast
auTepaTrypa, cpeacTBa MaccoBoi uHbopmanuu, UHTepHeT U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMUYECKYI0 MH(OpMaIHio, nepepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C TOCTaBJICHHON y4eOHOM 3a1auei.
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