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IHosicHuTEeNLHAA 3aNIUCKA

PabGouass mporpaMMa mo XMMHUU Ha YpPOBHE CpPETHET0 OOIIero oO0pa3oBaHUS
pazpabotana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 No 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHOt 00pa30BaTEILHON MPOTPaMMBI cpemHero oomero oopazoBanus(DOIl
COO), mnpexacraBneHHbix B DenepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
cranapte COQO, ¢ yuérom Konnenuuu mpenogaBanusi y4eOHOTO MpeaMeTa « XUMHSD)
B oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit ®eneparnuu, peain3yrommx
OCHOBHBIE 00pa30BaTeNIbHbIE IPOrPaMMbI, U OCHOBHBIX NOJOXeHUN «CTpareruu
pasButns BocnuTaHus B Poccuiickon @epeparuum Ha nepuox no 2025 romay
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha ypOBHE YIIIyOJIEHHOTO U3yUEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4YHOr0 00pa3oBanus yuyamuxcs 10—11 kinaccos. 3yuenue npeamera,
peaiiuzyeMoe B YCIOBUAX JAu(PepeHIupoBaHHOr0, MPOPUIBLHOTO O0y4YeHMUs,
MPU3BaHO OOECIEYUTh O00IIE00Pa30BATENbHYI0 U OOUIEKYJIbTYPHYIO IOJArOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JUIsl afalTali UX K OBICTPO MEHSIOIUMCS
YCIIOBUSIM JKU3HHU B COLIMYME, a TAKXKe JUJIS IPOJOJKEHHSI OOyUEHUsl B OpraHU3aIusIxX
npo(eCCUOHATBHOTO O0pa3oBaHMs, B KOTOPbIX XHUMHUS SIBISIETCA OJHOW U3
MPUOPUTETHBIX JTUCIUIIINH.

B nporpamme no XxuMuu Ha3HaYEHUE IPEeIMETa « XUMUS» MOTydaeT NoApOoOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU C OCHOBoNoararomumu nonoxenusmu @1'OC COO
O B3aUMOOOYCJIOBJIIGHHOCTHU Li€JeH, coAepXaHHs, pe3yJbTaroB oOOydeHUus U
TpeOOBaHMI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB. CBHUIETEIHCTBOM TOMY SIBJISIFOTCSI
CJIEIYIOLIME BBINOJIHAEMbIE TPOTrPaMMOM 10 XUMHUH (PYyHKIIUU:

e UH(DOPMALMOHHO-METOAMYECKAsl, peanu3aluus KOTOpoil  oOecreunBaeT
HOJy4YeHUE TPEJCTABICHUS O MeNsAX, COAepkKaHMM, OOIIell cTpaTeruu
oOyueHus, BOCIIMUTAHUS U Pa3BUTUS OOYYaIOIIMXCSl CPEACTBAMH IMpEIAMETa,
M3y4aeMoOro B paMKax KOHKPETHOrO Npodus;

e OpraHM3aIMOHHO-TUIAHUPYIOLIAsi, KOTOpas MpeaycMaTpuBaeT ONpelelieHue:
MPUHIUIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH U3yUYEHUsI y4eOHOTO
MaTepHalla, KOJIMYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTEPUCTHK; OIX010B
K (OPMHUPOBAHUIO COAEPKATEABHOM OCHOBBI KOHTPOJS M  OLICHKH
0o0pa3oBaTeNbHbIX JIOCTH)KEHUH OOydamommxcs B paMKax HTOTOBOMN
aTTecTanuu B (OpMe €IMHOI0 roCyAapCTBEHHOTO 3K3aMEHa 10 XUMHUH.

[Iporpamma 11 yriayOiaEHHOTO U3yUEHUS XUMHHU:

e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COAepKaHHe, 00s3aTeIbHOE IS
M3YYEHHUS B paMKaXxX OTAENIbHBIX MpoduiieH, mpeycMaTpruBaeT pacipeaecHue
U CTPYKTYPUPOBAaHHME €ro MO KJaccaM, OCHOBHBIM COJE€p>KaTeIbHbIM
JUHUSIM/pa3siesiaM Kypca;



e JA€T MPUMEPHOE pacHpeiesieHue yueOHOTO BPEMEHU, PEKOMEHyeMOro s
U3YYECHUS OTJICIbHBIX TEM;

e TIIpe/Jiarae€T TMPUMEPHYIO  MOCIEAOBATEIIbHOCTh  M3Y4YEHHUS  y4eOHOro
Marepualia ¢ y4€TOM JIOTHMKHM TOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JA€T METOAMYECKYIO0 UHTEPIPETAINIO 1IeJIeH U 3a]a4 U3YUYEHUs MpeaMeTa Ha
yrayOJaEéHHOM YpPOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME
cpemHero  oOmiero  00pa3oBaHMS, COJEPKATEIBHONH  XapaKTEPUCTUKHU
IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOCHHUS  OCHOBHOM  00pa3oBaTENbHOMN
MPOrpaMMBbl CpenHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
MeTaIpeIMETHBIX, IPEIMETHBIX ), @ TAKXKE C y4ETOM OCHOBHBIX BUJIOB Y4€OHO-
[O3HABATEJIbHBIX JEUCTBUN OOYyYarolerocsi Mo OCBOCHUIO COJEp KaHUs
MpeaMeTa.

[To BceM Ha3BaHHBIM TMO3UIMSIM B MpOrpaMMe IO XUMUHM NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C 00yUYE€HHEM XMMHUHM Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHusl.
3a mpenenaMu  YCTAHOBJICHHOM  MpOrpaMMOMl MO  XUMHUU  00s3aTeIbHOU
(MHBapHaHTHOM ) COCTABIISIONIEH COJIEpKaHUs Y4eOHOTO IIpeIMeTa « XUMHUSD OCTaAETCs
BO3MOKHOCTh BBIOOpa €ro BapuUaTUBHOW COCTaBISIONICH, KOTOpas JOJDKHA
ONPENENATHCSA B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIIS O0yUEHHUS.

B cooTtBerctBuM ¢ koHUEenTyanbHbIMU TTONI0XkEeHUIMU OI'OC COO o0 Ha3HaueHUN
npeaMeToB 0a30BOro M yriyOJIEHHOTO ypoBHEH B cucteme Au(QepeHrpPOBAaHHOTO
00y4eHHUs Ha YPOBHE CPEHET0 00IIero 00pa3oBaHUsI XUMHUSI HA YPOBHE YI1yOJIEHHOTO
M3Y4YEHUsl HAIMpaBJ€H Ha pealu3alyi0 MPEeMCTBEHHOCTH C MOCIEAYIOIIMM 3TaroM
MOJYYEHHUS] XUMHYECKOro O00pa30BaHHMs B paMKaX HW3YYEHHS CIHEIUATbHBIX
€CTECTBEHHO-HAYYHbIX U XUMUYECKUX JTUCIUIUIMH B By3aX U OpraHU3alUsIX CPETHETO
npodeccuoHalbHOr0 oOpa3oBaHus. B 3ToM CBA3M HM3ydeHHE MpeaMeTra «XUMHUS
OpPUEHTHUPOBAHO MPEUMYUIECTBEHHO HA PACHIMPEHHUE U YIiyOJIeHUE TEOPETUYECKON U
MPaKTUYECKOM TMOJArOTOBKH OOYyYarolIuXcs, BbIOpABIIMX OMNpeNeaEHHbIN mpoduib
oOyuYeHus, B TOM YHUCIJIE C MEPCIEKTUBON MOCIEIYIOIIEro MOMYyYEeHUs] XUMHUUECKOTrO
o0pa3oBaHUs B OpraHu3aIusax MpodecCHoHaIbHOTO oOpa3oBanus. Hapsay ¢ atuMm, B
ceere TpeboBanuit DPI'OC COO K TMIaHUPYEeMBIM pe3yJabTaTaM OCBOCHUS
dbenepanpHOlt  00pa3oBaTEILHONM MpPOrpaMMbl CpedHEro o0I1ero obOpa3oBaHUS
U3y4YeHHE NnpeaMera « XUMUS) OPUEHTUPOBAHO TAKXKE Ha pElICHUE 3a7a4 BOCITUTAHUS
U COIMAIBHOTO  pa3BuUTUS  oOydaromuxcs, Ha ¢GOpMHpOBaHWE Y  HHUX
OOIIENHTEIUICKTYabHBIX YMEHHI, YMEHHMM palMoOHaIN3alud Y4eOHOro TpyJda Hu
0000IIEHHBIX  CHOCOOOB  JICATENIBHOCTH, HMMEIOIMMUX  MEKIUCIUIUTMHAPHBIM,
HAANPEIAMETHBIN XapakTep.

CocrapnsomuMH  npeaMeTa «XUMHs) Ha YpOBHE YIIyONEHHOTO HU3Y4YEHUS
ABJISIIOTCS  yrayOnéuueie Kypcbl — «Opranmueckas xumus» u  «OO0mas wu
HeopraHudeckas xumwusi». [Ipu ompeneneHun MOaX0M0B K OTOOPY U CTPYKTYPHOU
OpraHU3alliy COJICPIKAHUSI ATUX KYPCOB B MpOrpaMMe MO XMMHUU 32 OCHOBY NMPUHSTHI



nosioxkenust ®I'OC COO o paznuuusax 0a30BOTo U yriiyOJa€HHOI0 YPOBHEHW M3yUdeHUS
npeaMera.

OcHoBy coxaepxaHus KypcoB «Opranumyeckas xumus» u «OOmas u
HEOPraHUYECKasi XUMUSD COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM U YMEHHUIA,
OTHOCSIIUXCST K 0a30BOMY YpPOBHIO M3Yy4YEHHUs NpeAMeTa. JTa CHUCTeMa 3HAHUM
MOJIy4aeT OIpPEACIEHHOE TEOPETUUYECKOE IOMOJHEHHUE, MO3BOJIIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OOJNbIINI 00BbEM (hakTosMOrMueckoro marepuana. Tak, Ha
yIiIyOJIEHHOM YpOBHE U3YUYEHUS MpeIMeTa 00ecreueHa BO3MOKHOCTh 3HAYUTEILHOTO
yBeJIMYEHUs] 00bEMA 3HAHUM 0 XUMHUUYECKUX 3JIEMEHTAaX U CBOMCTBAX UX COCIUHEHUIN
Ha OCHOBE pacHIMpeHUss U YriayOJieHHs TPEACTaBICHUM O CTPOCHHHM BEIECTBA,
XUMHYECKOUN CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHMS PEAKIUM, PACCMAaTPUBAEMBIX C
TOYKHU 3PEHUS] XUMUUECKON KUHETUKH U TEPMOJIUHAMUKH. V3ydeHne nepuoinueckoro
3akoHa u [lepuoguyeckod CHUCTEMBbl XUMHUYECKHUX DJJEMEHTOB Oa3zupyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX TMPEACTABICHUSIX O CTPOCHUU aToma.
XuMHuecKas CBsA3b OOBSCHAETCS C TOUKU 3PEHHUS SHEPTETUUECKUX U3MEHEHUH TpH €€
00pa3oBaHUU U Pa3pYILICHUH, & TAKKE C TOUKH 3pEHUS MEXaHU3MOB €€ 00pa30BaHUs.
N3yyenune TuMOB peakuuii pomnosiHseTcss (GOpMHpPOBAHUEM MpEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOLECCAX U JEKTPOJIU3E PACIUIABOB U PaCTBOPOB BEIIECTB. B
Kypce OpraHMYeCKON XHWMHH TPU PACCMOTPEHUU PEAKIIMOHHOM CIOCOOHOCTH
COCIMHEHUI yJeNsieTcs 0co00e BHUMAHUE BOIIPOcaM 00 AJIEKTPOHHBIX ddekTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIIHil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COAEP)KaHUE KypCOB XMMHUH YTIyOJIEHHOTO
YPOBHSI MU3Y4E€HUS JIJIsi KJIACCOB OMNpeaeaeHHoro npoduis (TjiaBHBIM 00pa3oM Ha MX
CTPYKTYpY W XapakTep JONOJHEHUH K oOIeld cucremMe MNpeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIMSIHUE CMEXHbBIE TpeAMETHI. Tak, HallpuMep, B COAEPKaHUU MPEIMETA
JUTSL KJIACCOB XMMHUKO-(PU3U4Yeckoro mpoduiiss Ooibloe 3HAYeHHE OYyIyT HMETh
AJIEMEHTHI y4eOHOT0 MaTepraiia o oouieit xumuu. [Ipu nzydenuu npeamera B JaHHOM
clly4ae akLeHT OyneT caenaH Ha OOIIHOCTh METOJ0B MO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpUil B XUMUU U B (U3HUKE: aTOMHO-MOJICKYJISIpHAst TeOpHsl (MOJIEKYJIsipHAst TeOpHUst
B (U3UKE), 3aKOHBl COXPAHEHUS MAaCChl M DHEPrUH, 3aKOHbI TEPMOIMHAMUKH,
ANEKTPOJIN3a, MPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B T0 xe BpeMst B cofiepikaHUU MpeaMeTa ISl KIIaCCOB XUMUKO-OMOJIOTMYECKOT0
npoduist O0JBIINNA YACTBHBIN BeC OyJIeT UMETh OpraHnyeckas xumus. B atom ciydae
MPEAOCTABIACTCS BO3MOXHOCTh I  OoJiee  OOCTOATETHHOTO  PACCMOTPEHHUS
XUMUYECKON OpraHu3aIuy KJIETKH KaK OMOJIOTMUECKOW CHCTEMBI, B COCTaB KOTOPOU
BXOJAT, K TMpPUMEpPY, TaKWE CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUIUIbI, OCIKH,
YTJIEBO/IbI, HYKJICMHOBBIE KUCJIOTHI U ipyTHe. [Ipu 5TOM 3HaHUS O COCTaBE U CBOMCTBAX
MpPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIYKaT OCHOBOM IS
M3Y4YEHUS CYIIHOCTH MIPOIIECCOB (DOTOCHHTE3A, IBIXaHUS, TUIICBAPECHHUS.

B murame ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
0OIIIeHaYyYHBIX METOJIOB MO3HAHUS W OMbITA MPAKTUYECKOTO MPUMEHEHHS HayYHBIX



3HAHUM W3y4yeHue mnpeaMera «XUMHs» Ha YriyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSA3SX C Y4YEOHbIMM TIpeIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOjacTeil «EcTecTBeHHO-HAy4YHbIE MpeaMeThl», «MaTremaTuka Hu
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu uzyyennu yuebHOTO mpeameTa « XuMus» Ha yriayOJaEHHOM YPOBHE TakKxke,

KaK Ha YPOBHE OCHOBHOTO U CpPEJIHEro ooIiero oopa3zoBaHus (Ha 0a30BOM ypOBHE),
3a/1aueil IepPBOCTEIICHHON 3HAYMMOCTH SIBJIsIeTCSl (POPMHUPOBAHUE OCHOB HAYKH XUMHUU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHYECKON JEATEIbHOCTH YEJIOBEKA
U OAHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. Pemenune 3TOM 3amaun Ha
yIIyOJEHHOM YPOBHE M3y4YEHHUS IPEIMETa NPEAnoaraeT peaju3aiyio TaKuX Hesei,
KaK:

e (opmupoBaHue TMpEACTABICHHI: O MaTepUaIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTU SIBJICHUW MPUPOAbL, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK MW €€ BeAyled poau B oOecreyeHuu
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PELUICHUH MPOOIEM SKOJIOTHYECKOH,
HPHEPreTUYECKOW U THIICBOM OE30MaCHOCTH, B Pa3BUTUU MEAUIMHBI,
CO3/IJaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOUYHUKOB SHEPTUU, B 0OECIICUCHUN
pPalMOHAIBHOIO MPUPOJIONOJIB30BaHUs, B (POPMUPOBAHUU MUPOBO33PEHUS U
oOlel KyJnbTyphl YEJIOBEKa, a TaKXKe JKOJOTMYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[10POBbIO U IPUPOJHOM CPEE;

e OCBOCHHME CUCTEMBI 3HAHUH, JISKAIINUX B OCHOBE XUMHYECKOW COCTABIISAIOIIEH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpA: PyHAaMEHTAIbHBIX MOHITUMN, 3aKOHOB
U TEOpUM XUMHH, COBPEMEHHBIX MPEJICTABIECHUNA O CTPOCHHUM BEILECTBA Ha
pPa3HbIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJAMOJIEKYJISIPHOM, O
TEPMOAMHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHYECKUX PEAKIUI, O XUMUYECKOM PAaBHOBECUU, PACTBOPAX U JUCIIEPCHBIX
cucTeMax, 00 OOIMIMX HAyYHbIX MPUHLHUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

e (opmupoBanue y 00yYaroIINXCs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHWMHUYECKHX 3HAHUN [JIs1 OOBSICHEHUS
KITFOUEBBIX HUJACH W MpoOJieM COBPEMEHHOW XUMHUH, JUIsi OOBACHEHHS U
IPOTHO3UPOBAHUSL SABJICHUN, HMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO pEIIeHUs] MPOoOJeM, CBA3AHHBIX C XMMHUEW, MPOTHO3UPOBAHUS,
a”HaIM3a U OLEHKU C IMO3UIUN DKOJIOTUYECKOU O€30IMaCHOCTU IIOCJIEICTBUNA
OBITOBOM M TPOM3BOJCTBEHHOM JCATCILHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM MTPOU3BOJCTBOM, UCIOJIb30BAaHNEM U MEpepabOTKOM BEILECTB;

e yrayOJieHue MPEACTaBICHUI O HAYYHbIX METOJaX MO3HAHUs, HEOOXOIMMBIX
JUTsl IPUOOPETEHUsI YMEHUM OpUEHTUPOBATHCS B MUPE BEILIECTB U OOBSICHEHUS
XUMUYECKUX SIBJICHUN, HMEIOIIUX MECTO B MPHUPOJE, B IPAKTHUECKON
NEATENBHOCTH U TOBCEAHEBHOM KU3HU.

B nnane peanuzamnmu nepBoodepeHbIX BOCIIUTATEIBHBIX U Pa3BUBAIONTUX (DYHKITHI
LEJIOCTHOM CHUCTEMBI CpeAHero oOmiero oOpa3oBaHMs MPU M3YYEHUH MpeaMeTa



«XuMusi» Ha yriyoJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKue IEIH
U 33J1a4, KakK:

e BOCHHUTaHHUE YOSKJIEHHOCTH B ITO3HABAEMOCTHU SIBIICHUM MPUPOJIbI, YBOKCHUS
K TpoIlecCy TBOpPYECTBA B OOJACTH TEOPETUUYECKUX ¢ MPHUKIATHBIX
HCCIIeIOBAHUI B XUMUH, dbopmupoBaHue MHUPOBO33pPEHUS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAllUM K OOYYEHHIO M TO3HAHHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHUS 00IIIEUETIOBEUECKUX
EHHOCTEMH;

e pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaldbHBIX M TBOPUYECKHUX
CIocoOHOCTEeM oOydaromuxcs, (HOPMHUPOBAHME Y HHUX CO3HATEIBHOIO
OTHOUIIEHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIEIMIHONW MPOdeCCUOHATBHOW U OOIECTBEHHOM AESTEIbHOCTH,
OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3T0POBOM
o0Opa3se KU3HH,

e (opmupoBaHHe YMEHHI ¥ HaBBIKOB Pa3yMHOTO MPHUPOAOIOIH30BaAHNUA,
Pa3BUTHE HKOJIOTHYECKON KYJIbTYpbI, TIPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYSCKOM IEATEIbHOCTH.

OO111€€ YnCIo 4acoB, MPEyCMOTPEHHBIX JIJIS U3YUYEHUSI XUMUU HA YTITYOJICHHOM
ypoOBHE cpeaHero oodimiero oopasoBanusi, coctasiser 204 gacos: B 10 kmacce — 102
yaca (3 vaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HEZIEINIO)



Coaep:xanue 00yueHust

10 KJIACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XUMHH, MPEACTABICHHUE O MHOT00Opa3uu
OPTraHUYECKUX COCIUHECHUMN.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOAAa: OCHOBHOE U  BO30YXAEHHOE
COCTOsIHMs. BaneHTHple BO3MOXHOCTH aTroMa yriepoaa. XUMHUYECKas CBsA3b B
OpPraHUYECKUX COEIMHEHUsAX. Tumbl rudpuan3anuy aTOMHBIX OpOMTaleil yriepoaa.
Mexanu3Mbl  00pa30BaHHS  KOBAJICHTHOW cBsi3m (OOMEHHBIH ¥ JIOHOPHO-
aKLENTOPHBIN). TUIIBI TepeKpbIBaHUS ATOMHBIX OpOUTanel, 6- U T-cBsi3u. OquHapHas,
IBOMHAs M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJIaX OpPraHUYECKHX
BeniecTB. [loHsATHE O CBOOOIHOM paauKae, HyKJIeopuie U AIeKTpouIe.

Teopus cTpoeHus opraHudeckux coenqnueHnii A.M. bytnepoBa u cOBpeMeHHbIE
MIPEACTABIICHUS] O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUM CTPOCHUS OPTaHUYECKUX
coelMHEHU. MoJeKysipHble U CTPYKTypHbIE (QopMyiibl. CTpyKTypHBIE (HOPMYIIBI
pazIMYHBIX BUJOB: pa3BEPHYTas, COKpall€HHas, ckesneTHas. M3omepusa. Buubl
U30MEpPUHU: CTPYKTYpHAsl, IPOCTPAHCTBEHHAsI. DJIEKTPOHHbBIE APPEKThI B MOJIEKYIaxX
OpraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBienne o Kiaccupukauu oOpraHudeckux BemiecTB. [loHsTHe o
¢yHkunoHansHO rpynne. ['omonorus. ['omonornueckue psnapl. CucremaTuueckas
HOMeHKJaTypa opranudeckux coeauHenuit (IUPAC) u TpuBuanbHblE Ha3BaHUSA
OTJIEJBHBIX MIPEACTABUTENICH.

OcobenHocti ¥ KiaccuuUKalys OpraHuueckux peakiui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUHA B OPTaHUYECKON XUMUMU.

OKCHEpUMEHTAIBHBIE METOABl HM3YyYEHHs BEUIECTB W HX [PEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3liaMi OPraHUYECKUX BELECTB M MaTepHajaMu Ha UX OCHOBE,
OMBITHI MO TPEBPAILICHUIO OPTraHWYECKUX BEIIECTB NpPH HArpeBaHuM (TUIaBJICHHE,
oOyIiiMBaHWEe W TOPEHHE), KOHCTPYUPOBAHUE MOJENIEH MOJEKYJI OPraHMYECKUX
BEILIECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonoruueckuid psj aiakaHoB, o0mias ¢opmysia, HOMEHKJIATypa U
M30MepHUs. DJEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOIECKYJ ajJKaHOB, SP°-
ruOpuau3anms aTOMHBIX opOuTanedl yriepoaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKAHOB.

XVWMHUYECKHE CBOMCTBA aJKAHOB: PEAKLUMU 3aMEIICHUS, W30MEpPU3aLNH,
JNErHIPUPOBAHMS, LMKIN3alNN, NMUPOJM3a, KpeKuHra, ropenud. [Ipeacrasienue o
MEXaHU3ME PEAKIUI PaJUKAIBHOTO 3aMEILICHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE AJIKAHOB.



[uknoankanel. O6mas ¢opmysa, HOMeHKIaTypa U uzomepusi. OCOOEHHOCTH
CTPOEHMSI M1 XUMUYECKUX CBOWCTB MaJIbIX (LIMKJIONPOIAH, IIUKIO0yTaH) U OOBIUYHBIX
(UMKJIONEHTaH, UKJIOreKCaH) HUKIoaTKaHOB. CrocoObl MOIyYeHUs] U IPUMEHEHUE
LAKJIOAIKAHOB.

Ankensl. ['omomormueckuii psg ankeHOB, oOmias ¢opMmyrna, HOMEHKIATYpA.
DJIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIl AlIKEHOB, SP2-rUOpHIM3aIs
aTOMHBIX opOuTanel yriaepoja, 6- U n-cBsa3u. CTpyKTypHas U reomeTpudeckas (1uc-
TpaHc-) uzomepusi. Pu3nvecKre CBONCTBA AIKEHOB. XMMUYECKUE CBOMCTBA: PEaKIuu
IIPUCOEIUHEHNS], 3aMEILICHUS B (-II0JIOKEHUE IPU IBOWHOU CBS3H, NOJMMEPU3ALMU U
okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakMu Ha JBOWHYIO CBS3b.
Crioco0bl 1oJTy4eHuUs: ¥ IPUMEHEHUE AJIKEHOB.

Anxaauensl. Knaccuduxanus ankagueHoB (cCompsKEHHBbIE, H30JIMPOBAHHBIE,
Kymyauposannvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOWCTB
CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-npucoennnenue. [lonmumepnsanus conpsKEHHBIX
aueHoB. CriocoObl MOTyYeHUsl U IPUMEHEHHUE alIKaJUEHOB.

Anxunbl. ['oMosiornyeckuil psii ajJkuHOB, oOmias (Gopmyna, HOMEHKIATypa U
U30MEpHUs. ODJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-
ruopuau3anms aTOMHBIX opOuTaneil yriepoaa. dusnueckue CBOWCTBA AJKHHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU NPUCOCAUHEHUS, JUMEPU3ALUN U TPUMEPU3ALINH,
okucieHus. KuciaoTHele CBOMCTBA AJIKMHOB, HMEIOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuuu Ha TPOHHYIO CBs3b. COCOObI MOJYyYEHUS U MPUMEHEHUE
AJKWHOB.

ApomaTtrueckue yriaeBofaopoabl (apeHsl). ['oMonoruyeckuid psa apeHoB, o0O1as
dopMyna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJTbI OeH301a. PU3NUYECKre CBONCTBA apeHOB. XMMUYECKHE CBOMCTBA O€H30J1a U
€ro TOMOJIOTOB: PEAKIMHM 3aMEIIeHHs B OEH30JIbHOM KOJIbLIE U YTJIEBOJIOPOAHOM
paaukasne, peakluy NpucoeAMHEHMs], OKUCIEHUE roMoJioroB Oen3ona. [Ipeacrasnenue
00 OpPUEHTHUPYIOIIEM JACHCTBUU 3aMECTUTENEe B OEH30JbHOM KOJIbLIE Ha MpUMEpE
QJIKWIBHBIX PaJUKajioB, KapOOKCUIbHOM, THMIPOKCHIIbHOM, aMUHO- U HUTPOTPYIIIIHI,
aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHX CBOMCTB ctupoia. [lonumepusanus
ctuposia. CriocoObl MOSyuyeHUs: ¥ MPUMEHEHNE apOMATUYECKUX YTII€BOIOPOIOB.

[Ipupoausiii ra3. IlomytHeie HedTsaHble ra3sl. HedTh um €€ mpoucxoxaeHue.
Kamennslii yronb u npoAaykTel ero nepepadoTku. CrocoObl nepepaboTku HedTu:
MEPEeroHKa, KPEKUHT (TepMUYECKUH, KATaJTUTHUECKU), PUPOPMUHT, MHPOIU3.
[TponykThl nepepaboTku HEDTH, UX TPUMEHEHNE B MPOMBIIIIJICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHME TaJIOTEHIIPOM3BOJHBIX YIJIEBOJAOPOAOB. Peakuun
3aMEUICHUs] TajJoreéHa Ha TUIPOKCOTPYIILYy, HUTPOTpymniy, LHUAHOTPYyMIy,
amMuHOTpynny. JleficTBHE Ha TaJIOreHIPOU3BOIHBIE BOJHOTO U CIMPTOBOTO PacTBOpa
ménoun. B3anmonencTBue AUraJoreHajJkaHoB C MarHueM M UuHKOM. llonsatme o



METAJUIOOPTaHUYECKUX  COEAUHEHUsAX. Vicrmonp30BaHME  rajJoreHNpPOU3BOIHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYE€CKUX BEIECTB.

DKCIEpUMEHTANIbHBIE METO/IbI U3YUYECHUS BELIECTB U UX MPEBPALLICHUN: U3YUEHUE
(u3NYECKUX CBOWCTB YTJIEBOJOPOAOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX pEaKIUil
YTIIEBOJOPOAOB PA3IMIHBIX KJIACCOB (0OecIBEUMBaHNE OPOMHOM MM MOJIHON BOJIBI,
pacTBOpa IIEpMaHraHata Kajius, B3aUMOJACHCTBHE allETWIEHA C AaMMHAYHbIM
pacTtBopoM okcuja cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE YIIepoia U BOJAOpoa B
OpraHUYeCKUX BEUIECTBAX, IMOJIYYEHUE OTHIEHAa W HW3YYEHUE €ro CBOMCTB,
o3HakomiieHue ¢ kosureknusamu «Hedtes» um «Yrome», ¢ obpasmamu ImiacTmacc,
KaydyKOB W  pE€3UHbl,  MOJECIMPOBAHHE  MOJIEKYJ1  YIJIEBOAOPOJIOB  H
raJOreHIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciaopoacoaepxkamme opranudeckue COeJMHECHUS.

[IpenenbHble OJHOATOMHBIE CIUPTHL. CTpOEHUE MOJIEKYJI (Ha TPUMEPE METaHOJIA
M 3TaHona). I'omosoruueckuil psia, obduias Gopmyia, U3oMepus, HOMEHKJIATypa U
kinaccupukanusa. Du3nyeckue CBOMCTBA TMPEACIbHBIX OJHOATOMHBIX CIIUPTOB.
Boxopoansie CBsI3U MEXAY MOJIEKYJIAMH CIIMPTOB. XUMUYECKUE CBOMCTBA: PEAKLIUU
3aMEUICHUs, AETHApPATallii, OKHUCJICHHUS, B3aHMMOJCHCTBUE C OPraHUYECKHUMU H
HEOpraHn4YecKUMH Kuciotamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIIHPTHI.
JleiicTBue 3TaHOJIa MU METAaHOJa Ha OpraHu3M yesioBeka. CrocoObl MOJMyYeHHs U
IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U uzomepus. OcoOeHHOCTH (UBUYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroatroMHble CHUPTHI — OATWICHIJIMKOJNb W INHIEpUH. Dunyeckue u
XUMHUYECKUE CBOMCTBA: PEAKLUM 3aMEILIEHUs, B3AUMOJECHCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMH KHCIIOTaMU, KQUeCTBEHHAs] PEaKLMs HA MHOTOATOMHBIE€ CIHPTHI.
[IpeacraBnenre 0 MexaHU3Me peakiuii HyKJIeopuIbHOro 3amenieHus. JleiicTBue Ha
opranusm yenoBeka. CriocoObl MOMyYeHHs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHuE MONEKYIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
o6enszonpHOro sigpa. dusmueckue cpoiicTBa (enona. OCOOEHHOCTH XUMHUYECKHX
cBoicTB ¢enona. KauectBennsie peakiuu Ha henon. TokcnaHocTh henomna. Crocoosb
noJiydeHus U npuMenenne geromna. erondpopmanbaeruaHas cCMoJa.

KapOonunbHble COeIUHEHUS — albJETU/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM Tpynmbl. ['OMoONOrM4eckue psiibl anbJETUAOB U KETOHOB, OOIIas
dopmyna, u3omepus 1 HoMeHkarypa. Ousnueckue cBOMCTBA ajlbAETUAOB U KETOHOB.
XVMMHUYECKHE CBOKCTBA aJIbJAETUI0B U KETOHOB: pEAKIUU NpucoeaAMHEHUI. OKUCIEHUE
aNbJIETUIOB, KAaYeCTBEHHbIE peakiuu Ha anpiaeruabl. CrnocoObl MOJydYeHUs U
NPUMEHEHHUE aJIbJIETU0B U KETOHOB.

OaHOOCHOBHBIE TIpeNebHble KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KHCJIOT. M3omepust 1 HOMeHKIaTypa. Ou3ndeckue CBOMCTBA
OJTHOOCHOBHBIX TpPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BoAopoaHbie CBSI3U MEXAY
MOJIEKyJ1aMi KapOOHOBBIX KHUCJIOT. XHUMHYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,



peakuusi H>TepuPUKaLUU, PpEaAKIUH C YYacTHUEeM YIJIeBOJAOPOJHOIO pajuKana.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [IoHsATHE O MPOU3BOIHBIX KapOOHOBBIX
KHUCIIOT — CJIOXHBIX 3(pupax. MHorooOpa3ue kapOOHOBBIX KHUCIOT. OcoOEHHOCTU
CBOWCTB HEMpPEACIbHBIX M apOMATHUYECKUX KApOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKApOOHOBBIX KHCIOT. [IpeacraBurenu BBICIIMX KapOOHOBBIX
KHCJIOT: CTE€apUHOBas, NAJIbMUTHHOBAs, OJICUHOBAsA, JAUHO/IE8As, JUHOJICHOBAS
KUCIOTHL. CrocoObI MOJTyYeHUs ¥ IPUMEHEHHUE KapOOHOBBIX KUCIOT.

Cnoxusie >¢upbl. ['omonormueckuit psan, oOmas ¢opmyna, H30Mepus u
HOMEHKJIaTypa. @PuU3N4YecKue M XUMHUYECKHE CBOWCTBA: TUAPOJH3 B KHUCION U
LIETIOYHOM Cpefe.

XKupswi. Ctpoenue, ¢puznueckue U XUMHUYECKUE CBOMCTBA KUPOB: THUAPOJIU3 B
KHUCIION M 1menodHon cpeae. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPM AIIUX OCTATKU
HETPEeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUpPO/IE.

MpbUT4 KaK COJIA BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

OO6mrast xapakTepucTHKa yriieBo1oB. Kinaccudukaius yriieBo1oB (MOHO-, TU- U
noymcaxapunbl). MoHocaxapuapl: TUIIOKO3a, (pyKTO3a, Trajakro3a, pubdosa,
ne3okcupr6o3a. dusznueckue CBOWCTBA M HaxoXJeHHWe B mpupoje. PoToCHHTE3.
XUMHYECKHE CBOMCTBA TIIOKO3bI: PEAKIIUN C YYaCTUEM CIUPTOBBIX U AJIbJCTHUIHOU
TPYIII, CIIUPTOBOE U MOJIOUHOKHUCTIOE OpokeHue. [[prumMeHeHne ritoKo3bl, €€ 3HaUCHHEe
B JKU3HEIEATEIIBHOCTH OpraHu3Ma. [[ucaxapuipl: caxapos3a, MajabTO3a M JaKTO3a.
BoccranaBnuBaromue M HEBOCCTaHABIMBAIOIIME  AWcaxapuabl.  ['uaposus
nucaxapunoB. Haxoxaenue B mpuponae u npuMmeHeHue. [lomucaxapuasl: kpaxmal,
INIMKOTeH U 1emnono3a. CTpoeHre MAakpOMOJEKYJl Kpaxmajia, TJIMKOTeHa U
1eJuTI0N103bl. PU3HUecKre CBOMCTBA KpaxMaia U LeJUTH0I03bl. XUMUYECKUE CBOMCTBA
KpaxMajia: TUAPOJIU3, KAueCTBEHHAs peakiusi C HOJOM. XUMHUYECKHUE CBOMCTBA
IEJUTIOJIO3bI: TUPOIIN3, MOTy4ueHre 2(pUpoB 1esuTt0103bl. [[oHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIETK).

OKCIEepUMEHTAIbHBIE METOJbl HW3YUYEHMsI BEIIECTB M UX IMPEBpAILCHUI:
PacTBOPUMOCTh Pa3JIMYHBIX CIIUPTOB B BOJE, B3aHUMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHCJICHHE ATUJIOBOTO CIHPTA B aJBJIETU] HA PACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJICHHE JTWJIOBOTO CIHpPTa IUXPOMATOM Kaliisig (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMH Ha albJIeTuibl (C THAPOKCHUIOM
nuammuncepeopa(l) u ruapoxcunom meau(ll)), peakuus rimviepruHa ¢ THAPOKCUIOM
Menu(ll), xumudeckre CBOMCTBA pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJECHCTBHE
pactBopa TIoKo3bl ¢ rugapokcuaoM meau(ll), B3auMoaelicTBue kpaxmana ¢ MOJIOM,
pelIeHne KCIEePUMEHTAIBHBIX 3a7a4 1o TeMaM «CrupThl U GpeHob», «KapOoHOBBIE
KUCJIOTHI. CIIOKHBIE YPUPBI.

A3oTcoaep:kanue OpraHnyecKue coeuHeHusl.

AMUHBI — OpraHMYecKHe MPOU3BOAHBIE amMmHuaka. Kiaccudukarus aMHUHOB:
anudaTUIECKe U apOMaTUIECKUE; TIEPBUYHbBIC, BTOPUYHbBIEC U TpeTudHbie. CTpOeHUE
MOJIEKYJ, oOmas ¢opmyna, U30MEpHs, HOMEHKJIATypa W (PU3NYECKHE CBOWCTBA.



XYUMHUYECKOEe  CBOMCTBa  anudaTuyeckuxX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ATKUIMPOBAHKE, B3AUMOJICHCTBHE TIEPBUYHBIX AMUHOB C a30TUCTOU kucioToi. Conu
ANKUIaMMOHHUSL.

AHWINH — NPEJCTaBUTENIb AMUHOB apoMaTuyeckoro psiaa. CTpoeHUe aHUIIMHA.
B3anMHoe BiMsiHHEE TPy aTOMOB B MoJieKyje anminHa. OCOOEHHOCTH XMMHYECKUX
CBOMCTB aHwiMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl MOMydeHUs u
npuMeHeHue anudaTudaeckux aMuHoB. [lonyyeHnue aHuIMHA U3 HUTPOOEH301a.

AmuHOKuCIOTE. HomMeHknaTypa u muzomepusi. OTneNnbHbIE NPEICTaBUTEIN O-
AMUHOKUCJIOT: TJIMIHH, aTaHuH. OU3NYECKUe CBONCTBA aMUHOKHUCIOT. XUMUYECKHUE
CBONCTBA aMHHOKHCIOT Kak aM(pOTEPHBIX OPTraHUYCCKUX COCAMHCHHM, DPEaKITUs
MOJIMKOHJIEHCAllUK, 00pa3oBaHWEe NENTUAHOW CBs3u. buonornyeckoe 3HaueHue
aMHUHOKUCIIOT. CUHTE3 U THUIPOJIN3 MIENITH/IOB.

benkun kak mnpupomHple ToimMMephl. llepBuuHas, BTOpUYHAS W TPETHYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THUIPOJIU3, JI€HATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OCIKH.

OKCIepUMEHTAIbHBIE METOJAbl M3YyYEHUS BEHIECTB W HX MPEeBpaIleHU:
pacTBOpeHHE OEJIKOB B BOJIe, JE€HATypalus OEJIKOB MpPH HArpeBaHUU, I[BETHbHIC
peakiuyu Ha  O€NKH, pEIICHHE JKCICPUMEHTAIbHBIX 3ajJad 1o  TeMmaM
«A3oTcoaepkalire opraHuuecKue CoequHeHus» U «Pacro3HaBaHHE OpPraHUYECKUX
COCIMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHNS.

OCHOBHBIC TIOHSITUS XMMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINHU, CPEAHSS MOJEKYJspHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAWMHEHUNA —
MOJIMMEPHU3ALIHS ¥ TIOJTUKOHACHCAITHSI.

[Tomumepubie  matepuansl. [lmacTmaccel  (OMUATHIICH, TOJIUNPOMHIICH,
MOJIMBUHWIXJIOPUl,  TOJHUCTUPOJ,  MOJUMETUIMETAKpuiIaT,  MOJUKapOOHATHI,
noaudTUIeHTEpedTanaT). Y TUau3aius u nepepadoTka rmiacTyka.

DnacToMephl: HATYypaJbHBIN KayuyyK, CHHTETHYECKHUE KaydyKu (OyTaaueHOBBIH,
XJIOPONIPEHOBBIN, U30MTPEHOBBIN) U CUIUKOHBI. Pe3nHa.

Bonokna: HaTypaigbHbIE (XJIOTMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[TonuMmeps! crienraibHOTO Ha3zHaueHUs (TedsIoH, KeBiap, DJICKTPOIPOBOISIINE
MOJIUMEPHI, OMOpa3IaraeMplie OJIUMEPHI).

OKCNepUMEHTAIbHBIE METOAbl M3yYCHUS BEIIECTB W WX MPEBpaIlCHUI:
O3HAaKOMJIEHHE C oOpasllaMy MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB, peIIeHNEe IKCIIEPUMEHTANIbHBIX 3aj1a4 10 TeMe «Pacno3HaBaHue MmjiacTMacc
U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxnenne MoyeKynsipHOM (OpMyINIBI  OPTaHMYECKOTO COEAMHEHUS TI0
MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOASIIUX B €r0 COCTaB, HAXOXKJACHUE MOJICKYJISIPHOM



(opMyJIbl OPraHMYECKOr0 COEAUHEHMS IO Macce (00bEMY) POAYKTOB CrOpaHus, 1O
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) MNPOAYKTOB pEaKUUU H/WIN HCXOIHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYJIbl OpraHMUECKOIO BEIIECTBA HA OCHOBE
€ro XMMHYECKHX CBOMCTB WJIM CHOCOOOB MOJYYEHHS, ONpPENEIECHUE JIOJH BbIXOJA
MPOJIYKTa PEAKUUU OT TEOPETUUECKH BO3ZMOXKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXNpeaMETHBIX CBA3€H NpU U3yYEHUU OpraHuYecKoi xumuu B 10
KJIacce OCYLIECTBIISICTCS Yepe3 HCIOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-HAy4YHbBIX
MOHSATUH, TaK U MIOHATUN, IPUHITHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHUSA: SIBJICHHME, HAay4HbIN (DaKT, rumoresa,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, KilaccuuKaius, HaOIIOJEHUE, HU3MEpPEHHUE,
DKCIEPUMEHT, MOJIENb, MOJIECIUPOBAHUE.

®usuka: Marepus, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa,
SHEPreTUUECKUN YPOBEHbB, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(u3nyecKkue BeIUYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTUS, Macca.

buonorus:  kierka, opraHmsM, OJKOcUCTeMa, Ouochepa, MeTadbOIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBIA M TeTepOTpO(HBIA THUN NUTaHUsS, OpOKEHHE,
(oTOCHHTE3, IbIXaHUE, OCIIKH, YTIIEBO/IbI, )KUPbI, HYKJIEUHOBBIE KUCIOThI, PEPMEHTHI.

['eorpadus: mosie3Hble UCKOMAEMBbIE, TOILIHBO.

TexHOI0rus: NUIIEBBIE TPOIYKThI, OCHOBBI PALIMOHAIIBHOTO MUTAHUS, MOOIINE
CpelCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMUA
Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX saep. XuMudeckud sneMeHT. M3orombl. CtpoeHune
AJIEKTPOHHBIX O000JIOYEK aTOMOB, KBAHTOBBIE YMCIA. DHEPreTUUYECKHUE YPOBHU U
HOypOBHU. ATOMHBIC opOuTanu. Knaccudukanus XuMAIeCKHX 3JIEMEHTOB (S-, p-, d-
, f-amemenTsl). PacnipeniesieHre 3JICKTPOHOB 10 aTOMHBIM OPOUTAISAM. DIIEKTPOHHBIC
KOH(UTYpall aTOMOB 3JIEMEHTOB IMEPBOTrO—4E€TBEPTOTO MEPUOJIOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(pUTYypaluu HMOHOB.
DJIEKTPOOTPHUIIATEIILHOCTD.

[Tepnoanueckuii 3akoH u [lepuoguueckast cucteMa XuMUYECKUX 3aeMeHToB JI. 1.
MenpneneeBa. CBs3p mnepuoguyueckoro 3akoHa u Ilepuomuueckoil  cucTeMbl
XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEHN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHUS CBOMCTB XUMUUYECKHUX AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX
BEIIECTB MO TpyIllaM M I[epuojaM. 3HAaueHHE mepuoauyeckoro 3akona .M.
Menpeneena.

XUMHYECKast CBA3b. BUIbBl XUMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTajimdeckas. MexaHu3mbl 00pa3oBaHUsT KOBAJEHTHOM CBSI3U: OOMEHHBIM W



JOHOPHO-AKIENTOPHBIA. DHEPrUusl U JyIMHA CBA3U. 110JISIpHOCTH, HANpPaBIEHHOCTh U
HAChIIIAEMOCTh KOBaJICHTHOW CBsA3U. KpaTtHbeie cBszu. BogopongHas —CBA3b.
MeKMOJNEeKyJIIIpHbIE B3aUMOICHCTBUSL.

BaneHTHOCT, W BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJl ¢ MX F€OMETPUUYECKUM CTPOEHUEM (Ha IMpUMEpEe COEIUHEHU
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX COeNMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa30BaTeb, JIMTaHIbl. 3HAUCHUE KOMILIEKCHBIX coequHeHui. [lonsarue
0 KOOPAMHALIMOHHON XUMHUH.

BemecrBa  MOJIEKYJNSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHMS.  THIbI
KPUCTAJUNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucnepcHeix cucreMax. MctuHHble pacTtBopbl. IIpencraBieHue o
KOJUTOMJAHBIX pacTBopax. CriocoObl BhIpaXKE€HUSI KOHIICHTPAIIMU PACTBOPOB: MaccoBast
oSl BEIIECTBA B pACTBOpPE, MOJsIpHAs KOHUeEHTpauus. HacelmeHHsle u
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTamioruaparsi.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. TpHUBUATBHBIC
HAa3BaHUs OTJEJIBHBIX IPEACTABUTEIECH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XMMHUECKMX pPEAKIUHA B HEOPraHUYECKOM M OpPraHuyecKou
XMMHUHU. 3aKOH COXPAaHCHHUS MacChl BEHIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUSA
SHEPTUU TPU XUMHUYECKUX peakuusxX. TemnoBbie d(PPEKThl XUMUYECKUX PEaKIIHil.
TepMOXUMUYECKUE YPABHEHUS.

CkopoCcTh XUMHYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX (haKTOPOB.
['omoreHHbI€ 1 reTeporeHHsie peakuuu. Katanus n katanu3aTtopsl.

OG6patuMble U HeoOpaTUMbIE peaklUh. XUMHUUeCKoe paBHoBecue. KoHcTaHTa
XMMHUYECKOro paBHOBecHUs. DakToppl, BIHSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIEpaTypa, IaBJICHUE W KOHIIEHTPALlMU BELIECTB, YYAaCTBYIOLIUX B
peakuuu. [Ipunmun Jle [laTense.

DnekTpoiuThueckas nucconuarus. CuiabHbIe U cliadble 2JeKTpoauThl. CTeneHb
mucconuann. Cpela BOJHBIX PACTBOPOB: KHUCIOTHAsA, HEUTpasibHas, LIEJIOYHAS.
Bonoponnsiii mokaszarens (PH) pactBopa. I'maponm3 coseit. Peaknuum HOHHOTO
oOMeHa.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKuuu. CreneHb OKHCJICHUS.
Okucinutenb W BOCCTAHOBUTEINb. I[Ipomecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneiimme OKHCIMTEIM W BOCCTAaHOBUTEIW. MeETOH SJIEKTPOHHOro OaaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

ODKCHEPUMEHTAIbHBIE METOJIbl M3YYCHHMSI BEIIECTB W UX MPEBPALICHUI:
pa3loKeHWe TEepOKCHIa BOJAOPOJA B MPUCYTCTBUM KaTaau3aTopa, MOJIENH
KPUCTATMYECKUX PEIIETOK, MPOBEACHUE PEaKIuii MOHHOTO OOMEHa, OMpe/IelICHHE
Cpeabl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, W3YyUYECHHUE BIIHMSHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKkuuud ¢ TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSI.



Heoprannuyeckasi Xumusi.

[Tonoxenue HemeTawoB B llepuonuyeckoit cucTeMe XMMUYECKUX JJIEMEHTOB
HN.W. MengeneeBa U O0COOCHHOCTH CTPOCHHUS MX aTroMoB. DuU3MUECKHE CBONCTBA
HEMETAJUIOB. AJITOTPONUS HEMETALIOB (HA MpUMEpe KUCIOpoJa, cephl, ¢ocdopa u
yriiepoza).

Bonopoa. Ilonmyuenue, ¢du3nueckue U XMMHYECKHE CBOMCTBA: PEAKIMHU C
MeTalllaMi M HEMETaJlJlaMHi, BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['mapubl. ToriuBHbIE
AJIEMEHTHL.

lanorensl. Haxoxpaenue B mpupoje, CHocoObl MoydeHUs, (U3UYECKHE U
XUMUYECKUE CBOMCTBa. ['amoreHoBomoponbl. BaxkHeillme KHUCIOpOaCOaEpKaIIue
coelMHEeHUs TanoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI IMOJTYYEHUs
ranoreHoB. [I[puMeHeHre rajJloreHoB U UX COEIUHEHHUI.

Kucnopon, ozon. JlaGopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYy4YCHUS
kuciopoaa. usnyeckre 1 XUuMUUECKUE CBOMCTBA U TPUMEHEHHUE KHUCIIOPO/ia U 030Ha.
OKcuapl v MEPOKCUBI.

Cepa. Haxoxnaenwe B TpHUPOJE, CIOCOOBI TMOJTy4YeHUs, (QPU3HUECKHE U
xuMudeckue cBoiictBa. CepoBoopo, cyabduabl. Okcun cepoi(1V), okenn cepoi(V1).
CepHucTasi U cepHasi KUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpumeHnenue cepbl ¥ €€ COeTMHEHUH.

Azor. HaxoxaeHnue B TpUpOE, CNOCOObI MOMy4YeHUs, ¢GU3HUECKHE U
XUMHYECKUE CBOMCTBA. AMMHAK, HUTpUIBL. OKCUIbBI a30Ta. A30THCTasi U a30THasd
KHUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHue azoTa u
€ro COeIMHEHUI. A30THbBIE yI00pEHHUS.

®dochop. Haxoxaenue B mnpupoje, CrnocoObl MOMydeHUs, (U3HMYECKUE U
xuMuueckue cBoirictBa. ®ochuant u hochun. Oxcunbl pocdopa, pochopHas Kuciora
u e€ comu. [Ipumenenue pocdopa u ero coenunennii. DochopHrie y100peHus.

VYraepos, HaxoxJeHne B npupoje. AJIOTponHble Moaudukaiuu. Ouzndeckue
M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBLIX YriaepoaoM. OKcui
yraepoaa(ll), okcun yrnepona(lV), yronsHas kucnora u e€ coiau. AKTUBUPOBAHHBIM
yroib, ancopouus. dymnepensl, rpadeH, yriepoaHbie HaHOTPYOku. [Ipumenenwue
IIPOCTHIX BEIIECTB, 00PAa30BAHHBIX YIJIEPOJOM, U €r0 COCTUHEHUM.

Kpemuuii. HaxoxxaeHue B mpupojie, CIOCOObI TMOMy4YeHHs, (PU3MUECKUE U
xumuyeckue cBorctBa. Oxcupa kpemuusa(lV), kpemMHueBas KUCIOTa, CUJIUKATEHI.
[Ipumenenue kpemHus 1 ero coequHeHui. CTEKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne MetamoB B lleproanyeckoil CUCTEME XMMHUYECKUX DSJIEMEHTOB.
OcCOoOEHHOCTH CTPOEHUSI JJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OO1ue
dbuszudeckue cBoiicTBa MeTauioB. [IpuMeHeHe METaAJIIOB B ObITY U TeXHUKE. CIUIaBBbI
METaJJIOB.

DNEKTPOXUMHYUECKUI Psii HAMPsDKeHU MeTaiioB. O0mue crmocoObl MoTydeHus
METAJJIOB: THUIPOMETAJUTYPIusi, MUPOMETALTYprusl, anekTpomeramutyprus. [lonstue o
KOppo3uu MeTaJ1oB. CIOCOOBI 3alIUTHl OT KOPPO3HH.



Oo6mas xapakrepuctuka wmetawioB |A-rpynnel Ilepuognueckoit cuctembl
XUMHUYECKUX 3JIeMEeHTOB. Hatpuil u kanuii: nmoigyyeHnue, GU3NYECKUE U XUMUYECKUE
CBOICTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCAUHEHHU.

Obmas xapaktepuctuka MetawioB |IA-rpynmer Ilepuomudeckoil cucTeMBbI
XUMUYECKUX JIEMEHTOB. Marauii 1 KajabIuii: mogy4deHne, Gu3ndecKne 1 XUMUIECKUE
CBOICTBA, NMPUMEHEHHUE MPOCTHIX BELIECTB U HUX COEIUHEHUH. JKECTKOCTHh BOABI U
CrocoObI €€ yCTpaHEeHHUSI.

AnroMuHU: TIoNydeHue, QU3NYECKUe W XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE
MIPOCTOTO BEIIECTBA U €T0 COSAMHEHUN. AM(OTEpHBIE CBOMCTBA OKCHAA U TUAPOKCHIA
ATIOMUHUS, TUAPOKCOKOMILJIEKCHI alTFOMUHUS.

OO6mass  xapakTepucTMKa MeTaioB 1oOouHbix mnoarpynn  (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

OuU3NYECKUEe U XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCUAbl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyUueHre u npuMeHEeHHEe Xpoma.

Pu3nyecKrne 1 XMMUYECKHUE CBOMCTBA MapraHia U ero coeAuHeHnil. Baxxueunmue
coequnenuss Mapranna(ll), wmapranna(lV), wapranna(VIl) u wmapranma(VIl).
[lepmaHranat Kanus, €ro OKUCIUTEIbHBIE CBOMCTRA.

dusznyeckue U XUMHYECKUE CBOICTBA >Kele3a M ero coeauHeHuil. OKCHUIBI,
ruapokcuibl u conu kenesa(ll) u xenesa(lll). [lonyuenue u nmpumeHeHue xenesa u
€ro CILIaBOB.

DuU3MUECKUEe U XUMUYECKHE CBOMCTBA MeAW U €€ coenuHeHuil. [lonyuenue u
MPUMEHEHUE MEIU U € COSUHEHUM.

[uuk: mnomydyeHue, (GU3MUECKUE W XUMHUYECKHE cBoWcTBa. AMpoTepHbIe
CBOMCTBA OKCHJA M THJIPOKCHJIA LIUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [IpumeHeHnue
[IUHKA U €r0 COeAUHEHUMH.

DKCIepUMEHTaTbHBIE METO/IbI U3YUYCHUS BEIIECTB U UX MPEBPAILCHUN: H3yYCHUE
00pa3IoB HEMETaIOB, TopeHue cepwl, (ocdopa, xeine3a, MarHus B KHUCIOPOJE,
U3YYEHHUE KOJUIEKUMU «MeTaibl M CIUIaBbl», B3aUMOAECHCTBUE WIEIOYHBIX U
[IEJIOYHO3EMENNBHBIX ~ METAUIOB € BOJOM  (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBHE IIMHKA M JKelie3a C PacTBOpPAMH KHUCJIOT U
eioue, KaueCTBEHHbIE PEAKIIMA Ha HEOPTaHUYECKUE aHUOHBI, KATHOH BOJAOPOA U
KaTHUOHBI METAJIOB, B3aUMOJICHCTBHE THAPOKCHIOB AIFOMUHHUS U ITUHKA C PACTBOPAMHU
KUCJIOT W WIEJIOYEH, pElIeHNE SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaMm «l ajJoreHsl»,
«Cepa u e€ coenuHeHus», «A30T u ¢ochop 1 uX coenUuHEeHUs», « MeTabl TIIaBHBIX
noArpynm», «Metajuibl TOOOYHBIX MOATPYIIID.

XUMUS U )KU3Hb.

Ponbs xuMuu B o0ecriedyeHun yCTOMYMBOro pa3BUTHs yenoBedecTBa. [lonsarue o
Hay4YHbIX METOJaX MO3HAHUS U METOJI0JIOTMM HAy4YHOro HccienoBaHus. HayuHbie
MPUHITUIIBI OPTAHU3AIMU XUMHUYECKOTO TPOU3BOJACTBA. [IpoMBbINieHHBIE CTIOCOOBI
MOJIy4eHHUs] Ba)XXHEHIIUX BEIIECTB (Ha MpUMEpE MPOU3BOJACTBA aMMMAKa, CEPHOU



KHUCIIOTHI, MeTaHoJa). [IpoMblluieHHbIe cIOCOOBI MOJIYYEHUs] METAJUIOB U CILIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPEllbl U €ro MOCHeACTBUA. Poiib Xumuu B
o0ecreuyeHnr YHEPTreTUIECKON O€30MaCHOCTH.

XuMHsi ®  300pOBbE 4enoBeKa. JlekapcrBeHHble cpenctBa.  [IpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULMHBI.

XYMHSI TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MHUINEBbIe N00aBKU. Poib xumuu B
oOecrieuyeHnu MUIIeBOM 0€30MMacHOCTH.

Kocmernueckne wu mnapdromepHble cpeAcTBa. beitoBas xumus. Ilpasuna
0€30macHOT0 MCTOIB30BAHMS MPETAPaTOB OBITOBON XMMHH B IIOBCETHEBHOM KU3HH.

XUMHUSIT B CTPOMTENBCTBE: Ba)KHEWIIWE CTPOUTEIbHBIE Marepuaibl (ILIEMEHT,
OCTOH).

XuMus B CeNbCKOM X03s1iicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalbl, KpPackd, CTEKIJIO, KepamHKa.
Marepunains! Ay 351eKTpoHUKA. HanoTtexHonornu.

Pacuérneble 3anaun.

Pacuérbl: Maccel BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU 00BbEMY OJHOTO U3 YUaCTBYIOLIUX B PEAKIIMU BEIIECTB, MacChl
(oOBbéMa, KOMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMK, €CIU OJTHO U3 BEUIECTB UMEET
MpUMecH, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUHU, €CIIU OJHO U3
BEILIECTB JAHO B BUJE pacTBOpa C ONPEIACIEHHOW MacCOBOM J0JIEW PacTBOPEHHOIO
BEIIECTBA, MACCOBOM 10U U MOJISIPHOW KOHIIEHTPALlMU BEIECTBA B PAacTBOPE, IOJIU
BBIXOJIa IPOAYKTA PEAKIUU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€d MPU U3yYEHUH OOIIE 1 HEOPTaHUYECKOU
xuMuH4 B 11 Kiacce ocyliecTBiseTcs yepe3 UCIOIb30BaHUE KaKk OOIIUX €CTeCTBEHHO-
HAy4YHBIX [MOHATUMN, TAK U MOHATHIA, IPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-
Hay4HOI'O LMKIIA.

OO1re ecTeCTBEHHO-HAY4YHbIE MOHSATHUSA: SIBJCHUE, HAy4YHbIA (PakT, TUIOTE3a,
TEOpus, 3aKOH, aHaliW3, CUHTE3, KJAacCHU(pUKalus, MNEPUOJUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJIEITUPOBAHMUE.

®uznka: Marepus, MUKPOMHUP, MAKPOMHP, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH,
MOH, M30TOIMbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUI YpPOBEHB, BEIIECTBO,
T€N0, OOBEM, arperarTHoe COCTOSIHUE BEIIeCTBA, WJCAJbHBIM Ta3, (QuU3NUecKue
BEJIMYMHBI, €AUHULBI U3MEPEHMS], CKOPOCTh, SHEPTHs, Macca.

buonorus: ximerka, opraHusM, 3Kocucrema, ouocdepa, MeTaboIH3M, MaKpo- H
MHUKpPORJIEMEHTBI, O€JIKH, >KUPbI, YIJIE€BOJbl, HYKICMHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, MOJE3HbIE HCKOMAEMble, TOIUIUBO,
pecypchl.

TexnHoJiorus: XUMHNYCCKas1 IMPOMBINIJICHHOCTD, MCTAJLIIyprusi, CTPOUTCIIbHBIC
MaTepualibl, CEJIbCKOXO03SMCTBEHHOE INpOU3BOACTBO, IMHMIICBAA IMPOMBINIIICHHOCTD,



(bapMaHeBTI/I‘-IeCKaﬂ IMPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX IIPCIIApaTOB,
IMPOU3BOACTBO KOHCTPYKOHUMOHHBIX MATCPHUAJIOB, 3JICKTPOHHASA IIPOMBINIIICHHOCTD,
HaAHOTCXHOJIOTHH.

Ilnanupyemble pe3yabTaThbl 0CBOEHHS Y4eOHOI0 npeaMera « XuMHs» Ha
yriry0J1éHHOM YPOBHE
JIMYHOCTHBIE Pe3yJIbTaThl

B cooTBeTCTBMM C CHCTEMHO-JIESITEIBHOCTHBIM IOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMUS MpeaMeTa « XUMUS» Ha YPOBHE CPEJTHETO 0OIIET0o
00pa3oBaHUs BBIICIICHBI CIEIYIONINE COCTABIISIIONINE: OCO3HAHHE OO0YYarOITUMUCS
POCCUHCKOW  TPAXIAAHCKOW  HMIACHTUYHOCTH; TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITEIbHOCTH M CaMOOTPECICHUIO; HaJu4Yhe MOTHUBAllUM K OOYYCHUIO;
TOTOBHOCTh M CIHOCOOHOCTH OOYy4YaroUIUXCSi PYKOBOJACTBOBATHCS NPUHSATHIMU B
oOmiecTBe TpaBWJIaMM HM HOPMaMH TIOBEJEHHUS;, HaJIWMYHWe TPABOCO3HAHUSI,
AKOJIOTHYECKOMN KYJIBTYPhI; CHIOCOOHOCTh CTABUTh LIEJIM U CTPOUTD KHU3HEHHBIE IIaHBI.

JIMYHOCTHBIE  pE3yJIbTaThbl OCBOCHUA HOpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OMbBITA TO3HABATEIBHOW U TPAKTUUECKON JEATEIIbHOCTH
00yyJaroIuXxcsl B MPoIiecce peain3aiuy 00pa3oBaTeIbHOM €SI TEILHOCTH.

JIMYHOCTHBIE  pE3YyJIbTATBl OCBOCHUA MNpeaMeTa «XUMHSD»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OTBITA IIO3HABATEILHOW M TIPAKTHUUYECKON JEATEIBHOCTH
00yyJaromuxcsi B MpoIecce peain3aluu 00pa3oBaTeIbHON ACITEILHOCTH, B TOM YHCIIE
B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

OCO3HaHMs OOYYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NMPaB W OOS3aHHOCTEH,
YBAKCHUSA K 3aKOHY U MPABOMOPSIKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMax W MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATECIBHOCTH MPH CO3JaHUU YICOHBIX
IIPOCKTOB, PEIICHUH YYeOHBIX M MO3HABATEIbHBIX 3a/a4, BHITIOJHCHHUH XUMHYECKUX
AOKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY U
aApTYMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUYCOHOU NESITEIHLHOCTH;

2) IaTPMOTHYECKOT0 BOCITUTAHUSA

LIEHHOCTHOIO OTHOIIEHUS K WCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTCYECTBECHHON XUMUM;

YBOXEHHMS K TPOLIECCY TBOpUECTBA B 00JAaCTH TEOPUM M MPAKTHUYECKOTO
MIPUWIOKEHUS XUMUH, OCO3HAHUS TOTO, YTO JJAHHBIC HAYKHU €CTh PE3YJIbTAT JJIUTEIbHBIX
HaOIOACHUH, KPOTOTIUBBIX JKCIEPUMEHTAIBHBIX IOMCKOB, TOCTOSHHOTO Tpy/a
YYEHBIX U IIPAKTUKOB;

MHTEpPECA U MTO3HABATEIbHBIX MOTUBOB B MOJIYYEHUHU U MOCIEAYIOIIEM AHAIIN3E
uH(OpMaIMK O MEePEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalllH, CBA3aHHBIE C XUMUUYECKUMHU SIBICHUSMU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

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

4) popMupoBaHMA KYJIbTYPbI 310POBbS:

MOHMMAHUA [EHHOCTEeH 370poBoro U  Oe3omacHoro oOpasza  KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONIO/IeHN TpaBuil 0e30MacHOro OOpalleHusi C BEIeCTBaMH B  OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUS LEHHOCTUM IMpaBUJ WHIUMBHIYAIBHOIO M  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBECHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIHOJEH;

OCO3HaHUsl TOCIEACTBUA U HENPHUSATHS BPEIHBIX NPUBbIUEK (YNOTpeOseHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPY0BOIr0 BOCIIMTAHUS:

KOMMYHUKATHBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIe10BATENbCKON
JEsITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOUN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIIEHUHU MPAKTUYECKUX 3aJ1ay COLUATbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHMIO MPOQPECCU pazIuyHOro poja, B TOM
YKCJIE HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXXEHUS K TPYLY, JIOIAM TPYAA U PE3YJIbTATAM TPYILOBOM JAEATENBHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOPY  MHJMBHUAYaJIbHOM  TpaeKTOPUU
oOpazoBaHusi, Oyayiien npodeccuu U peaausanuu COOCTBEHHbBIX )KU3HEHHBIX JIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1EJECOO0pa3HOr0 OTHOUIEHUS K TMPUPOJIe KAK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHMMAHUS TJIO0AJLHOTO XapakTepa »JKOJIOTHMYECKUX MpoOsieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUsI HEOOXOJIMMOCTH MCHOJIb30BAHUS TOCTUKEHUN XUMUHU ISl pELICHUS
BOIIPOCOB PAIIMOHAILHOTO MTPUPOAOTIOIH30BaHNUS;

AKTUBHOT'O HENPUATUS JEUCTBUM, IPUHOCAILLNUX BPE OKPYKAIOLIEH ITPUPOLHON
cpele, yMEHHUs NPOTHO3UPOBATH HEOJIArONPHUSITHBIE 3KOJOTUYECKUE IOCIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;



HAJIUYUS PA3BUTOrO SKOJOTUYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpHI,
OTbITA JICSITEIIBHOCTU PKOJIOTMUYECKOM HAINPaBJICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
UMU B TIO3HABATENIbHON, KOMMYHHKATUBHON U COLIMATIHOM MPAaKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOSTH UICOJIOTHH XeMO(hOoOHH;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
0OI1IIECTBEHHON TTPAKTUKH;

MMOHUMAaHUS CIeIMPUKA XUMUHU KaK HAyKH, 0OCO3HaHUS €€ posii B JOPMHUPOBAHUHT
paIOHAJIBHOTO HAaYYHOTO MBIIIJICHHSI, CO3JaHUHU IEJOCTHOTO MpEACTaBICHUS 00
OKPY’KaIOlEeM MHUPE Kak O €JMHCTBE MPUPOJbI U YEJIOBEKA, B MMO3ZHAHUU TPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuu Ipo0JIeM COXpaHEHUsI PUPOITHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00H 3HAUMMOCTU XMUMHH JIJIsI COBPEMEHHOM ITMBUIIM3AIUU:
B €€ IT'YMaHUCTUYECKOM HANpPABJICHHOCTU M BAXXHOW POJU B CO3JaHUM HOBOW Oa3bl
MaTepHaTbHOU KYJIbTYPHI, B PEIICHUN TI00aTBHBIX MPOOJIEM YCTOMYHNBOTO PA3BUTHS
YEeJIOBEYECTBA — CHIPEBOM, DJHEPreTHYECKOM, TMHIIEBOM M  HKOJOTHYECKOMN
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYCHUN YCIOBUN YCIICITHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM JKU3HU KaXAOTO YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOI IPAMOTHOCTH: IOHUMAaHHUS CYIIHOCTH METOA0B MTO3HAHNUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOIy4YaeMble
3HAHUS JIJIs1 aHAIM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIET0 MUPA U MPOUCXOSIINX B
HEM U3MEHEHMM, YMEHUs JieiaTh 0OOCHOBAHHbBIC 3aKIIOYCHHS Ha OCHOBE HAyUYHBIX
(haKTOB U UMEIONIIUXCS JAHHBIX C LIEJIbIO TTOJTYYEHHUSI IOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCII0JIb30BaTh XUMUYECKHUE 3HAHUS JIJISl pEeLECHUS
po0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKOMN NS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHHUIO U
caM0OOpa30BaHUI0, K AaKTUBHOMY IIOJTYYCHUIO HOBBIX 3HAHMA 110 XUMHHU B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIAMH;

UHTEpEeCa K OCOOCHHOCTSM Tpyla B pazNu4HbIX cdepax MpodecCHOHAIBHON
NEATEIbHOCTH.

MertanpeaMeTHbie pe3yJbTAThI
MeramnpeaMeTHble pe3yJIbTaTbl OCBOCHUS MHPOTPaMMbl [0 XMMHUU Ha YpPOBHE

CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUISt dbopmHpoBaHUs MHPOBO33PEHNUS oOy4Jaronmxcs
MEXIMCIUTUTMHAPHBIE (MEXIpPEIMETHbIC) OOIeHAayUHbIE MOHSITHS, OTPaKAIOIINE
LEJIOCTHOCTh HAay4yHOM KapTHMHBI MHpa M CHEHU(PHUKY METOAOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, DHEPIHUs, SBICHHE,
MpPOIECC, CUCTeMa, HAyYHBIM (DaKT, MPHUHIMUII, TUMOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEopusl, HCCIieI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);



YHUBEpCAJIbHBbIC YyueOHble JeWCTBHUS (IO3HABaTelbHbIC, KOMMYHUKATHUBHBIC,
peryJaTHBHBIE), o0ecreunBaromue GopMupoBaHue GyHKIIMOHATBLHON I'PaMOTHOCTH U
COITMAJIbHON KOMIIETEHIINH 00YyYaroITuXCs;

CIIOCOOHOCTh 00YYaIONIUXCSl MCIOJIb30BATh OCBOCHHBIC MEXIUCHUILIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC JEHCTBUS B TO3HABATEIHLHOMN
U COITMAJILHOM MPaKTHKE.

MeranpenMeTHbIe  Pe3yiabTaThl OTpaXkaloT OBJAJACHUE YHHBEPCAJIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

Io3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTEIILHO dhopMyIHpoBaTh u aKTyaJIu3upOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh 1EMU JEATCIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU HIEJISIMU;

UCIIOJIb30BaTh IIPH OCBOEHHUM 3HAHUM TPHEMBI JIOTHYECKOTO MBIILJICHUS:
BBIJICISATh XapaKTepHbIC NPH3HAKW TMOHATHH M YCTaHABIWBATh HX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJII OOBSICHEHHUS OTIEIbHBIX (DAaKTOB W
SIBIICHMI;

BBIOMpATh OCHOBAHUS U KPUTEPHUU IS Ki1acCU(UKAIIMU BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

yCTaHABIIMBaTh  NPUYHMHHO-CICACTBEHHBIE CBS3M  MEXKIY  H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXJeHus (MHAYKTUBHbIC, JCAYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B pPaccCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJBI M 3aKIFOUCHUS,

MPUMEHATh B MPOIECCE TMO3HAHUS HCMOJIb3yeMbl€ B XMMHUM CHMBOJIUYECKHE
(3HaKOBBIE) MOJENIH, MPEeOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUUecKas (opmyJsia, ypaBHEHUE XUMHUUECKON peaKiuu —
IpU pelIeHUd Y4YeOHBIX IT03HABATEIbHBIX W TNPAKTUYECKUX 3a1ad, MPUMEHSTH
Ha3BaHHBIC MOJICIbHBIC TPEIACTABICHUS IS BBISBICHUS XapaKTEPHBIX IMPHU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMHUYCCKUX PEAKITUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUS BEIIECTB W XUMHYECKUX
pEeaKLunii;

dbopMyIMpOBaThH IEIM U 3a]1a4U UCCIEAOBAHUS, UCIIOIH30BaTh MOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABIIHLHOCTH BBICKA3bIBAEMbIX
CYXKICHUM;

BJIAJE€Th HAaBbIKAMH CaMOCTOSTEIBHOTO IUTAHUPOBAHUS H  TIPOBEACHUS
VYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHUS HAONIOMATh 32 XOJO0M
IpoIiecca, CaMOCTOATEILHO IPOTHO3UPOBATh €ro pe3yiabTar, ¢(opMyJIupoOBaTh



00001IEHUST U BBIBO/IBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HMCCIIEAOBaHUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHMUYECKOHM  MCCIEIOBATEIbCKOM M MPOEKTHOU
JESITENIbHOCTH, TMPOSBISTH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOUCKY
METO/ZIOB pELIECHUsl MPAaKTUYECKHX 3a/Jad, NPUMEHEHUIO pPa3Ju4YHbIX METO/I0B
[IO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMALIUY (HAyUYHO-TIOMYJIsIpHAst
JUTEepaTypa XUMUYECKOTO COACpkKaHUsI, CIIPaBOYHBIEC TOCOOUs, pecypcsl HTepHeTa),
aHAJIU3MPOBATh UH(OPMAIUIO PA3JIMYHBIX BUJIOB U (POPM MPEACTABICHUS, KDUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;

(opMynupOBaTh 3ampoCchl U MPUMEHATH PaA3JIUYHbIE METOJbl MpPH MOUCKE U
orObope wuHpOpMalMK, HEOOXOIMMOM JUIsi  BBINOJHEHHS Y4YeOHBIX  3adad
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBbHYIO (POPMY IIpeicTaBICHHs UH(pOopMauu
(cxemsl, rpauKy, TUarpamMmsbl, TAOJIHIIbI, PUCYHKH H JIPYTHUE);

HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPENICTBA MPHU pabOTE C XUMUYECKOU
UHpOpMaIueil: MPUMEHSATh MEKITPEIMETHBIE ((PU3NYECKUE U MAaTEMAaTUUECKNE) 3HAKU
U CUMBOJIBL, (hOpMYJIbI, a00pEeBUATYpPbI, HOMEHKIATYPY;

UCII0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIIIHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOMl TeMbl B XOJE IHUAJIOra W/Wiv
JTUCKYCCUH, BBICKA3bIBATh HUJIEU, (POPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO
BBIITOJTHEH WS NTPEJIOKEHHOM 3a1a4K;

BBICTYIIaTh C IIPE3CHTALMENd PE3YJIbTATOB I103HABATEIBHON JEATEIBHOCTH,

MOJIYYCHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMHU MPU BBHITIOJHEHUU
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH padOTHl MO HCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTU3alNHA YICOHOTO TIPOEKTa, U GOPMYITHPOBATH BHIBOJIBI TIO
pe3ynbTaTaM MPOBEAEHHBIX HMCCICIOBAHUN MYTEM COTJIACOBAHUS TO3WIUNA B XOC
00CyXIeHHsI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

CaMOCTOSITENIFHO TUTAHUPOBATh UM OCYIIECTBISATH CBOKO IMO3HABATEIHHYIO
IeSTeNbHOCTh, Ompenensss €€ [end | 3aJadd, KOHTPOJIMPOBATb U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh TMpEAJIaraeMblii  alTOPUTM  JICUCTBUN  TIpU
BBITIOJIHEHUHA YY€OHBIX ¥ HCCIIENOBAaTEIbCKUX 3ajlad, BbIOMpaTh Haubosee
3¢ (dHeKTUBHBIN CIOCO0 X PELICHUS C yUETOM MOIYYSHHS HOBBIX 3HAHHM O BEIleCTBaX
U XUMHYCCKUX PEaKIIHSIX;

OCYIIECTBIISITh CaMOKOHTPOJIb JIEATEILHOCTH Ha OCHOBE CaMOaHalu3a W
CaMOOIICHKH.



IIpeameTHblIe pe3yabTaThl
[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTrpaMMbl MO XMMHUU Ha YIIIyOJIEHHOM

YpOBHE Ha YpOBHE CpeHEro ooO1iero oO0pa3oBaHMs BKIIOYAIOT crienuduueckue s
y4ueOHOro mpenMera «XuMus» Hay4dHbIe 3HAHHS, YMEHHUS U CHOCOOBI ACHCTBUHN 1O
OCBOCHHIO, WHTEPIPETAMA W TPEOOPA30BAHUIO 3HAHWMW, BHIBI ACATEIHHOCTU II0
MOJIYYCHUI0O HOBOTO 3HAHWA U MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX Y4EOHBIX
CUTYyallUsX, a TAKXKE€ B PEaJbHBIX >KU3HEHHBIX CUTYAIlUSX, CBSI3AHHBIX C XuMueil. B
IpOrpaMMe MO XMMHH NPEIMETHBIE PE3YJIbTAThI PEACTABICHBI 10 TOJIaM U3YYCHUSI.

10 KJTACC

[IpeameTHbIE pe3yIbTaThl OCBOCHUS Kypca «Oprannyeckast XuMHUsD> OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN: O MECTE ¥ 3HAUYCHUH OPTaHUYECKON XUMUU
B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojii B OOECHEYEHUU YCTONYMBOIO PAa3BUTHUS
YeJIOBEYECTBA B PEUICHUHM NPOOJIEM 3KOJOTMYECKOW, SHEPreTUYECKOW M MULIEBOU
0€30MacHOCTH, B pa3BUTHMU MEIULUHBI, CO3JAHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
HMCTOYHMKOB SHEPIHH, B OOECHEYEHHH PALMOHAIBHOTO MPUPOJIONOIb30BAHMS, B
(opMHpPOBaHNY MUPOBO33PEHHUS U O0ILIEH KYJIbTYPhI UETIOBEKA, & TAKKE IKOJIOTUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U PUPOIHON CPELIE;

BJIQJCHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUM,  KOTOpas  BKIJIFOYAET:
OCHOBOITOJIATrAI0IINE MOHATHS — XUMUYECKUN AJIIEMEHT, aTOM, AJIpO U 3IJIEKTPOHHAas
o0oJto4Ka aroma, S-, pP-, d-aTOMHBIC OpOUTAIIA, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHUS
aToma, TruOpuaM3alUsi aTOMHBIX opOuTaned, HWOH, MOJIEKyla, BaJEHTHOCTb,
AJIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCIECHUS, XUMUYECKas CBSA3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIM 00bEM, yriaepoAHbIN CKeleT, (PyHKUHOHAbHAS Ipylna, paauKal,
CTPYKTYpHbIE (opMyJsbl (pa3BEPHYTHIE, COKpALIEHHBIE, CKEJIETHBIE), H30MEpHs
CTPYKTYpHasT W TPOCTPAHCTBEHHAas (F€OMETpUYECKas, ONTUYECKas), H30MEPHI,
TOMOJIOTUYECKANA PsJl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA- M a30TCOAEPIKAIIUE
OpraHWYEeCKUE  COCOUHEHUS, MOHOMEp, TOJUMMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI (repuoanyeckuil 3akon . W.
MenpeneeBa, Teopusi CTPOCHUS OpraHuydeckux BemecTB A. M. byrtiepoBa, 3akoH
COXpaHEHUs MacChl BEIECTB, 3aKOH COXPAHEHHS M MPEBpaIleHUs SHEPruu Mpu
XUMUYECKUX  pPEaKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM  S3BIK  XHMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE ITOHUMAHUS MNPUYMHHOCTU U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHHUI; MPEACTABICHUS O MEXaHM3Max XMMHYECKHUX
peaKkluii, TEPMOJIMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O
B3aMMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB B MOJIEKYyJaX (MHIYKTUBHBIA H
Me3oMmepHbIil dddexTsi, opuentantol | u Il poma); daxronoruueckue cBeaeHHs 0O
CBOMCTBaX, COCTaBe, IOJy4YE€HUHM U OE30MaCHOM HCIOJb30BAHUU BaKHEUIINX
OpraHUYeCKUX BEUIECTB B OBITY U MPAKTHUUYECKOW NEATEIbHOCTH 4YeJIOBEKa, OOIIMX



HAy4YHBbIX MPUHIHUIIAX XMMHYECKOTO MPOU3BOJCTBA (HA NIpPUMEpPE MPOU3BOICTBA
MeTaHoJa, iepepaboTku HeTH);

c(hOPMUPOBAHHOCTh YMEHUMN: BBISABJIATh XapakTEpHbIC NPU3HAKUA TOHATUM,
YCTaHABIMBAaTh UX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATUS NpPH
ONMCAaHNUH COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY [JII COCTABJICHHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJT OpPraHUYECKHX
BEILIECTB;

COCTABJISITh YPAaBHEHUS XUMHUYECKUX PEAKUHUA M PACKPBIBATH MX CYLIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuui MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX PEAKIU, peakuii HOHHOr0 0OMEHa MyTEM COCTaBICHMUS
MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;

M3rOTaBIMBATh MOJIEIH MOJIEKYJl OPTraHUYECKHUX BEIIECTB ISl MILTIOCTPALUU MX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUM: YCTAHABIMBATH MPUHAAJIC)KHOCTh H3YyUEHHBIX
OpPraHUYECKUX BEILLECTB 10 UX COCTaBY M CTPOEHUIO K ONPEAEIEHHOMY KIIacCy/TpyIie
COCMHEHHM, TaBaTh UM Ha3BaHus 1Mo cuctematudeckoi Homenkmnarype (IUPAC) u
MIPUBOJNTH TPUBHAJIbHBIE HA3BaHUS JJI OTAEJbHBIX MPEICTAaBUTEIECH OPraHMYeCKuX
BEUIECTB (STWJIEH, AaUETWIEH, TOJNYyOJd, TJIUIEPUH, ATWICHIJUKOIb, (EHO,
(opMmanbaerua, ameraabAerui, aleTOH, MypaBbUHAs KUCIIOTA, YKCYCHas KHCIIOTA,
CTEapuHOBasi, OJICMHOBAas, MAJIbMUTHUHOBAs KHUCJIOTHI, TJIMUWH, allaHWH, MaJlbTO3a,
($pyKTO3a, AHWJIMH, AUBUHUJI, U30MPEH, XJIOPOMPEH, CTUPOJI U JPYTHE);

c()OPMUPOBAHHOCTh yYMEHUS ONpPENENsATh BHJI XUMHUYECKOHM CBS3U B
OpPraHUYECKUX COCTMHEHUX (KOBaJIEHTHAsI U HOHHAsI CBA3b, G- U M-CBA3b, BOJOPOIHAS
CBSI3b);

c()OPMUPOBAHHOCTh YMEHHUSI MPUMEHATH TMOJOXKEHUS TEOPUU CTPOEHUS
oprannueckux BemecTB A. M. BytnepoBa s 00BSICHEHHUS] 3aBUCUMOCTH CBOWCTB
BELECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh COCTaB, CTPOCHUE, PU3NUECKUE U
XUMUYECKME  CBOMCTBA  THUIIMYHBIX  MPEACTABUTENEH  Pa3IM4HBIX  KJIACCOB
OPraHUYECKUX BEIIECTB: AJIKAHOB, HHUKJIOAIKAHOB, aJKEHOB, AJIKAJMEHOB, aJKUHOB,
apOMaTUYECKUX YTIEBOJOPOJAOB, CIHUPTOB, AalbJIETUAOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CJIOXHBIX 3(QHUPOB, XUPOB, HUTPOCOCAMHEHHH W aMHUHOB,
aMUHOKHCIIOT, OEJIKOB, YTI€BOI0B (MOHO-, TU- U MOJHUCAXapUOB), HIUTFOCTPUPOBATH
TF€HETUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHUSAMH COOTBETCTBYIOIIMX XHUMHYECKUX
peaKklMii ¢ UCMOIBb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHUS NOITBEPKAATh HA KOHKPETHBIX IPUMEPaX XapakTep
3aBHCHUMOCTH PEAKIIHOHHOM CITIOCOOHOCTH OpPraHNYECKUX COSAUHEHUHN OT KPaTHOCTH U
THUIIa KOBAJEHTHOW CBSA3M (G- U T-CBS3H), B3AUMHOIO BIUSHUS aTOMOB U IPYIIIT aTOMOB
B MOJIEKYJIaX;



c(hOPMHUPOBAHHOCTh YMEHHUSI XapaKTEpHU30BaTh MCTOYHUKU YTIEBOJAOPOTIHOTO
ChIpbs (HE(DTh, IPUPOJHBIN a3, YTOJb), CIOCOOBI €ro MepepaboTKH U MPAKTUYECKOEe
IpUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHWK O EeCTECTBEHHO-HAYUYHBIX
METOJaX TO3HaHUS — HAOIIOJCHWM, W3MEPEHUH, MOJCIMPOBAHUHU, SKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(OpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh OCHOBHBIE OMEPALUU MBICTUTEIHHON
NEeATENbHOCTH — aHaJIUu3 W CHUHTE3, CpPaBHEHHE, O0OOLIEHWE, CUCTEMATU3ALHIO,
BBISIBJICHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — NJI1 U3yUYEHUS] CBOMCTB BEIECTB U
XUMHUYECKUX PEAKIIUN;

c(hOPMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aMMOCBS3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U MPEJICTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX ITPEAMETOB J1JIs1 O0Jiee
OCO3HAHHOT'O0 TIOHUMAaHUSI CYIIHOCTU MaTepHAIbHOTO €UHCTBA MUPA, UCIIOJIH30BATh
CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU JJisI OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJIEHUI, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOBOJAUTH PACUETHI IO XUMUUECKUM POpMYyJIaM U
YpaBHEHUSIM XUMUYECKUX PEAKIUN C UCIIOIb30BaHUEM (PU3NYECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIMIMX  BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PaCUY€Thl MO HAXOXKJIECHUIO XUMHUYECKOW (HOpMYJIbI
BEILIECTBA IO M3BECTHBIM MAaCCOBBIM JIOJISIM XHMHYECKUX 3JIEMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH C
MO3ULIUNA SKOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NEeSATEIbHOCTH 4YEJOBEKa, CBS3aHHOW € TepepalOTKOM BEUIECTB, HCIOJb30BaTh
MOJIYYCHHBIC 3HAHUS JJIsl MPUHATUS TPAMOTHBIX PENICHU MpoOJeM B CUTYaIMsX,
CBSI3aHHBIX C XMMUEH;

c(hOpPMUPOBAHHOCTh YMEHHUM: CAMOCTOSATENBHO IUIAaHUPOBaTh U MPOBOAUTH
XUMUYECKUHN SKCTIEPUMEHT (TIOJIyYEHUE U U3YUYECHHE CBOMCTB OPTaHMYECKUX BEIIECTB,
KaueCTBEHHbIEC peakiuu YTJIEBOJIOPOJIOB pa3IMYHbBIX KJIaCCOB u
KHCJIOPOJICOJIEPKAIIUX OPTaHUUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a7a4
M0 PaclO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IMpaBuUil 0€30MaCHOTO
oOpaleHus ¢ BeuiecTBaMu U J1abopaTopHbIM 000pyI0BaHUEM, (OPMYIUPOBATH LENb
UCCIIEIOBAHUSI, TMPEJCTABIAT, B Pa3IMYHOM (QopMe pe3ysbTaThl SKCIIEPUMEHTA,
aHaJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHHUIA:

coOJIroaTh TMpaBWiia IKOJOTUUECKH I1€JIeCO00pa3HOro MOBEACHUS B OBITY M
TPYJOBOM AEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBBS, OKpYKArOIIeH
IIPUPOIHOM Cpelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1J1K;



aHaJIM3UPOBATh 11€J1I6CO00PAa3HOCTh MPUMEHEHUS] OPraHWYeCKUX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TIOJb3a;

c(hOPMHUPOBAHHOCTh YMEHHUN: OCYIIECCTBIIATh II€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(POPMANMA B PA3IUYHBIX WCTOYHHWKAX (HAy4YHAs W y4eOHO-HaydHAs
JaUTepaTypa, CpeAcTBa MaccoBod mMHpopMmaiuu, MHTepHET U Jpyrue), KpUTHIECKH
aHaJIM3UPOBaTh XUMHYECKYI0 MH(opMaruio, nepepadbareiBaTh €€ W MCIOIH30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1auei.

11 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mias 1 HeopraHu4eckass XUMHs)
OTpaXaroT:

c(OPMUPOBAHHOCTb IPEACTABICHUI: O MaTepualbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX Y IM03HABAEMOCTH SIBJICHUI NMPUPOJIBI, O MECTE U 3HAYECHUN XUMUU
B CHCTEME €CTECTBEHHBIX HAayK U €€ poJIM B 00€CIEUYEHUH YCTOWYMBOIO Pa3BUTHS, B
pELIeHUH MpPOOJIEM 3KOJIOTMYECKOW, SHEPreTUYeCcKOM M MHUILEBOM O€30MacHOCTH, B
Pa3BUTUHU MEIULIMHBI, CO3JaHUN HOBBIX MaTE€pHaJIOB, HOBBIX HCTOYHUKOB 3HEPIUH, B
0o0eCre4eHnd  palMOHAIBHOTO  IPHUPOJONOJIb30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUS U 001IEH KyJIbTYphI YEJIOBEKA, @ TAKKE HIKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[J0POBbIO Y IPUPOJIHOM CPEJIE;

BIIQJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWUH,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS — XUMUYECKUAN AJIEMEHT, aTOM, JIpO aToMa, U30TOIIbI,
DJIEKTPOHHAs 000j0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE W
BO30Y)KJIEHHOE COCTOSIHHUSI aTroMa, THOpUIM3alMs aTOMHBIX OpOWTalield, HOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKAs
CBA3b (KOBaJE€HTHas, HMOHHAsg, MeETaJuIMYecKas, BOJOPOJHAs), KpHUCTAIIMYECKas
peméTka, XHMMHYECKass peakUus, pacTBOp, OSJEKTPOJIUTBHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS TUCCOLMALMS, CTEIIEHb IUCCOUMALMHU, BOAOPOIHBIN [TOKA3aTelNb,
OKHUCJIUTENb, BOCCTAHOBUTEIb, TEIUIOBOM 3((PEKT XMMHUYECKON peakiMu, CKOPOCThb
XUMUYECKON peakluuy, XUMHUYECKOE pAaBHOBECHUE; TEOPUU U 3aKOHBI (Teopus
AJICKTPOJUTUYECKON TUCCOUMannu, nepuoanyeckuit 3akon .M. MeneneeBa, 3aKoH
COXpPAHEHUs MacChl BEIECTB, 3aKOH COXPAHEHMS M IPEBPAIICHUS SHEPruu INpuU
XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTABA BEILECTB, 3aKOH JEHCTBYIOIIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUA,
JeKalire B OCHOBE MOHUMAHMSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHUI;
COBPEMEHHBIE MPEJCTABICHUS O CTPOCHUM BELIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM W HaJMOJIEKYJSIPHOM YPOBHSX; IPEACTaBICHUS O MEXaHW3Max
XUMUYECKUX PEAKIUN, TEPMOJMHAMUYECKIUX U KHHETUYECKUX 3aKOHOMEPHOCTAX HX
OPOTEKaHUs, O XMMHUYECKOM pAaBHOBECHM, pPAaCTBOpax M JHUCIEPCHBIX CHCTEMaXx;
(akToIOrMYEeCKUe CBEIEHUS O CBOWCTBAX, COCTaBE, MOJYYEHUU M OE€30MaCHOM



UCIIOJb30BAaHUN BAXKHEMIINX HEOPraHWYECKUX BEIIECTB B OBITY M IPAKTUYECKON
JESTEIbHOCTH YEJIOBEKa, OOIIMX HAYyYHBIX MPUHIUIIAX XMMHUECKOTO IPOU3BO/ICTBA;

c(OPMUPOBAHHOCTb YMEHHUM: BBIABIATh XapaKTEpPHbIC MPU3HAKU MOHITHM,
YCTaHABIMBAaTh WX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATUSA IPH
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHUS HCIOJb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JUIS
cocTtaBiieHUs  (GOpMyJl  BEIIECTB M  YPaBHEHMH  XUMHUYECKHX  PEaKIM,
cuctemarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTACIBHBIX
BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OMpPENEsTh BaJCHTHOCTh U CTEMEHb OKHCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCIUHEHMSX, BHJI XUMHUYECKOW CBS3U (KOBaJICHTHAs,
MOHHAs!, METAJUIMYECKAs1, BOJIOPOHAs ), TUIl KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOTO
BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBACHSATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BUJA
XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW pemETKH, OOMEHHBIM M JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHON CBS3H;

c(OpPMUPOBAHHOCTh YMEHUM: KJIacCU(ULIMPOBATH: HEOPraHUYECKHE BEIIECTBA
[0 UX COCTaBY, XUMHUUYECKHE PEAKIMU 10 PA3IMYHBIM MPU3HAKAM (YHCIIy U COCTABY
pearupyromux BELIECTB, TEIUIOBOMY 3((PEKTy peakuud, HU3MEHEHUIO CTeneHel
OKHCJIGHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa U Jpyrue);
CaMOCTOSITENIbHO BbIOMPATh OCHOBAHUS U KPUTEPUH IJIs KIacCU(PUKAIIMKM U3ydaeMbIX
BELIECTB U XMMUYECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICH NIepruoandeckoro 3akona /. U.
MeHnpneneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO W
POTHOCTHYECKYIO (PYHKITUU;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB
M MOHOB XMMHYECKHUX 3JIEMEHTOB MEPBOrO—4eTBEPTOro nepuoaos llepuoanueckoit
cuctemMbl J[.MI. MeHnneneeBa, HCNOIb3ysl TMOHATUA «IHEPIETUYECKHE YPOBHUY,
«IHEPTreTHYECKHe MOIYPOBHU», «S-, P-, O-aroMHbBIe OpOWUTANTN», «OCHOBHOEC H
BO30YXJAEHHOE JHEPreTUYECKUE COCTOSIHUS aToMay»; OOBSICHATh 3aKOHOMEPHOCTU
U3MEHEHUSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M MX COCAUHEHUH 10 NEpUoJaM U
rpynnaMm Ilepuonnueckoin cucremnl [[. 1I. MenneneeBa, BaJ€HTHbIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI X AJEKTPOHHBIX 000JIOUEK;

cOpPMUPOBAHHOCTh ~ YMEHHW:  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMHUYECKHE CBOKCTBA BELIECTB PA3IMYHbIX KJIACCOB, NOATBEPKAATh CYIIECTBOBAHUE
TFeHETUYECKOU CBSA3M MEXAY HEOPTraHUUYECKUMH BELIECTBAMU C TTIOMOIIBIO YpaBHEHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKINH;

c(hOPMUPOBAHHOCTh ~ YMEHUS  PACKphIBaTh  CYIIHOCTh:  OKHUCIUTEIBHO-
BOCCTAHOBHUTENIBHBIX PEAaKIMA TOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca
ATUX PpEeaKlMi; peakuil HOHHOrOo OOMEeHa IyTEM COCTAaBJIEHHS HUX TOJHBIX HU



COKpAaIIEHHBIX MOHHBIX YpaBHEHUU; peakiuu TUIPOIIN3a; peakiuu
KOMILJIEKCO0Opa3oBaHusl (Ha MpuMepe TuIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA );

c(OPMHUPOBAHHOCTL  YMEHHUSI  OOBICHATH 3aKOHOMEPHOCTHU  MPOTEKAHUs
XUMUYECKUX PEaKIUd C Y4ETOM HUX DHEPreTUUYECKUX XaPAKTEPHUCTHK, XapaKTep
M3MEHEHUS CKOPOCTH XUMHYECKOU PEAKIIUU B 3aBUCIMOCTH OT Pa3IMIHBIX ()aKTOPOB,
a TaK)Ke XapakTep CMEIIEHUsS XMMHUYECKOrO0 PAaBHOBECHS IMOJ BIMSHUEM BHEIIHHX
Bo3aeiicTBui (mpunuun Jle [laTenne);

c(hOpPMHUPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh XUMUICCKHAE PEAKITUH, JICKAIINIC
B OCHOBE ITPOMBITIUICHHOTO TIOJYYCHHsI CEPHOUM KHUCIIOTHI, aMMHUaKa, OOIHEe HAyIHBIC
MNPUHIUIIBI ~ XUMUYECKUX  MPOM3BOJICTB;  IE€JIECOO0PA3HOCTh  NMPUMEHCHHUS
HEOPraHWYECKUX BEUIECTB B MPOMBIIIICHHOCTH M B OBITY C TOYKH 3pEHUs
COOTHOIICHHS PUCK-TIOJB3A;

c(hOpPMHUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHUI 0 METOJ]aX HAYIHOTO TTO3HAHUS
SBJICHUA TIPUPOABI — HAONIOJCHHUE, W3MEPEHHUE, MOJCITUPOBAHHE, SKCIECPUMEHT
(peanbHBIl W MBICICHHBIN), HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax, YMEHUs
OPUMEHSTh ATH 3HAHUSA MPHU IKCIIEPUMEHTAIHLHOM HCCIIEIOBAHUU BEIECTB U JJIA
OOBACHEHUS] XMUMHUYECKUX SIBIICHUN, MMEIOIIMX MECTO B MPHUPOJIE, MPAKTHUECKON
JEATETHLHOCTH YEJI0OBEKa U B TTIOBCEAHEBHOM JKU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBIATH B3aMMOCBSI3h XUMHYECKHUX 3HAHUHN C
MOHATUSMU U MPEJICTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB JIJIsl 00Jiee
OCO3HAHHOTO MOHUMAHMS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOpPMHPOBAHHOCTh YMEHHS TPOBOJAUTH PACUETHI: ¢ UCIIOH30BAHUEM MOHATHH
«MaccoBasi J0Jis BelIecTBa B PAcTBOPE» U «MOJIIPHAs KOHIEHTPALMS); Macchl
BELIECTBA WJIM 00BEMA rasa 1o U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE U 00BEMY
OJIHOTO M3 YYacCTBYIOIIUX B pEaKIMU BEIIEeCTB; TEIUIOBOTO 3(deKra peakiuu;
3HAUYEHUS BOJOPOJTHOTO TOKa3aTesisi PacTBOPOB KHUCIOT M IIENOYEeH C W3BECTHOU
CTENEHBIO JUCCOLMAIINK; MacChl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIIUH,
€CJIM OJIHO U3 MCXOJHBIX BELIECTB JIAHO B BHUJIE pacTBOpA C ONpPEACIIEHHON MacCOBOM
70JIel pacTBOPEHHOTO BEIIECTBA WIIN TAHO B M30BITKE (MMEET IPUMECH ); JIOJTU BBIX0/1a
IPOJYKTA peakiuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSTEIBHO IUIAHUPOBATH WM TPOBOJUTH
XUMUYCCKUN SKCTIEPUMEHT (TIPOBEIcHNE PeaKIMii HOHHOTO OOMEHa, IMOATBEPKICHUE
KaueCTBEHHOI'O0 COCTaBa HEOPTaHWYECKUX BEILECTB, ONMPEICICHUE CPEIbl PACTBOPOB
BEIIECTB C TIOMOIILI0 MHAMKATOPOB, M3YUYCHUE BIUSHUS DPA3IHYHBIX (AKTOPOB Ha
CKOPOCTh XMMHYECKOW pPEaKIliy, PEIICHHE JKCIEePUMEHTANBHBIX 3a]ad MO0 TeMaM
«Metambl» u «HemeTtamisl») ¢ coOI0IeHHEM MpaBUil 0€30MaCHOTO OOpAICHUS C
BEILlECTBAMU U JTaOOpaTOPHBIM 000pya0BaHUEM, POPMYITUPOBATH IIEJIh UCCIEIOBAHMUSI,
NPEICTABIATh B Pa3IU4YHONW (OpME pe3ynbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTB;

c(hOpPMHUPOBAHHOCTh YMEHUMN: COONIOAATh MpaBWja MOJIb30BAHUS XUMHUYECKON
NoCy/Iol W Ja0OpaTOpHBIM 000pyJOBaHUEM, OOpallleHUsi C BEIIECTBAMU B



COOTBETCTBUM C HMHCTPYKIMSAMHU 10 BBIMOJHEHUIO JA0OPATOPHBIX XHUMHUYECKHUX
OMBITOB, 9KOJOTMYECKH LEJIeCOO0pa3HOr0 TOBEACHUS B OBITY U TPYAOBOU
NEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYKAOUIEH MPUPOIHOU
Cpeapl M JOCTHXKEHHS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OIACHOCTH
TOKCHYECKOI0 JICMCTBUSI HA JKUBBIC OPTraHU3MBl ONPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, MOHUMAas cMbIci nokazarens [IJIK;

c(hOpMHUPOBAHHOCTH YMEHHUI: OCYIIECTBISATH IIeJICHANIPABICHHBINA MMOMCK XUMHUYECKON
nH(OpMAIMU B Pa3IMYHBIX HNCTOYHWKAX (Hay4yHas W ydeOHO-HAydHas JUTEpaTypa,
cpencTBa MaccoBou nHpopmanmu, HTEpHET U Ipyrue), KpUTHISCKHA aHATM3UPOBAThH
XUMUYECKYI0 WH(pOopmaIuio, mepepadbareiBaTh €€ U UCIOIb30BaTh B COOTBETCTBHUH C
MOCTaBJICHHON y4eOHOM 3a1aucii.
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NIEATENIBHOCTD IIKOJIBHUKOB
3 | Kucnoponaconepxanu | 41 Peanu3oBbiBaTh https://academy-
€ OpraHu4YecKue BOCIIUTATEIbHBIE content.myschool.edu.ru/lesso
COEIMHEHHUS BO3MOYKHOCTH B pasianuHbx | N/258ddc06-ec23-473c-b3d7-
BUJAX A€ITEILHOCTH ed82fcaddd02

YYaIIUXCS CO CIIOBECHON
(3HaKOBOIT) OCHOBOA:
cucTeMaTu3alys yaeOHoro
MaTepHuana
WNHnnunposats U
TOJIIEPKUBATH
HCCIIEI0BATENbCKYIO
JeSITeNbHOCTD YYaIIuXCs B
paMKax peasn3anuy
WHIIBHYaJIbHBIX 1
IPYNIOBBIX




Ne

u/ Pasnen u Tema poTpaMMEI KouunuectBo I[eﬂTeJ]uLHOCTL YUHUTEIA ¢ Y4éTOM JJieKTpOoHHbIE (LM POBBHIE)
- qacoB paﬁoqeu NporpamMmMmsel BOCIHUTAHUS 06pa3OBaTeJILHLle pecypchl
HCCIIEA0BATEIbCKUX
TIPOCKTORB
4 | Asorcomepskarne 12 Peann3oBEIBaTH https://academy-
OpraHHYECKUE BOCITUTATEIbHbIE content.myschool.edu.ru/lesso
COEIMHEHHUS BO3MOHOCTH B pasinuHbix | N/0c608a59-4c69-4481-839%-
BHJAX JEATETLHOCTH 9205f201b73e
YYaIIMXCs CO CIIOBECHON https://academy-
(3HaKOBOI1) OCHOBOIA: content.myschool.edu.ru/lesso
cucteMaTu3aius yaeounoro | n/c2f2f3d7-43d1-4873-ace0-
Marepuaiga 78ecab009628
Nuunuuposats u
MTOAIePKUBATH
HCCIIEIOBATEIHCKYTO
ACATCIIBHOCTD yqaumxc;[ B
paMKax peanu3aiuu
WHAWBUIYaTBHBIX U
TPYHIIIOBBIX
HCCIIEI0OBATEIBCKUX
ITPOEKTOB
5 | BrICOKOMOJIEKYIISIpHBI | 6 Peanu3oBsiBaTh https://academy-
€ COeAMHEHHUs BOCIUTATEIBHbIC content.myschool.edu.ru/lesso

BO3MOXXHOCTHU B PA3JIMYHBIX
BUJAX JEATEIBHOCTH
YYaluXxcs CO CIIOBECHOM
(3HAKORBOI1) OCHOBOM:
CUCTeMaTH3anus yueOHOTO
MaTepHana

NHnnnuposats 1
MOJIIEPKUBATh
HCCIIEI0BATENbCKYIO
ACATCIIBHOCTD YUallluXCs B
paMKax peanu3aiuu
WH/IWBUAYAIbHBIX U
IPYyMIOBBIX
HCCIIEI0BATEIbCKHX
IIPOCKTOB

n/0c608a59-4c69-4481-839%¢-
9205f201b73e
https://academy-
content.myschool.edu.ru/lesso
n/c2f2f3d7-43d1-4873-ace0-
78eca6009628

OBHIEE KOJIUYECTBO YACOB 110 TIPOI'PAMME - 102




11 kaacce

‘:'/" Pasnen m Tema HpOTpAMMET KosuuectBo I[eSlTeJ]“LHOCTL YUHUTeI € Y4ETOM JJieKTpOoHHbIE (LH(pPOBBIE)
o JacoB paﬁoqeu nmporpamMMbl BOCHUTAHUA 06Pa3OBaTeHLHLle pecypchl
1 | Crpoenue atoma. 39 Peanu3oBbiBaTh https://academy-
Iepuoandeckuit 3akoH BOCIIUTATEJILHBIE content.myschool.edu.ru/lesson/
u [lepuoauyeckas BO3MOXXHOCTH B Pa3JINYHBIX 20b1df2e-6ce4-435b-b6dc-
CHCTEMA XUMHUYECKUX BUJAX ACSATEIbHOCTU 5155d30a45fa
anemenToB JI. U. y4almxcs co CJIOBECHOU https://academy-
MenzeneeBa (3HaKOBOIT) OCHOBO¥: content.myschool.edu.ru/lesson/
cUcTeMaTH3anus y4eOHOro £7d48881-055d-49da-a49c-
Marepuana 7375¢3d033e9
WNHunuuposats u
MOJIIePXKUBATD
HCCIIeI0BATEIbCKYIO
JeATEIbHOCTh YYaIIUXCs B
paMKax peanu3ainuu
WHIUBHUIYAIbHbBIX U
IPYIIIOBBIX
HCCIICIOBATEIBCKUX TPOCKTOB
2 | Heopranuueckas xumust | 54 VHUIIMUPOBATH 1 https://academy-
MOJICPKUBATh content.myschool.edu.ru/lesson/
HCCIIEI0BATEIBCKYIO 2390b83e-a935-4¢96-bd3a-
JEeSTELHOCTD YYAIIUXCS B 25f26d9c1139
paMKax peanu3aiuu https://academy-
WHIUBHUIYAIbHbBIX U content.myschool.edu.ru/lesson/
IPYIIIOBBIX cfb70c37-2784-4c66-be05-
HCCIIeI0BATEIbCKUX POCKTOB b0966dffb673
3 | Xumus " )Ku3Hb 9 Wuuiuuposats u https://academy-

TTOIACPIKUBATh
HCCIIEI0BATENbCKYIO
JIESITEIbHOCTD YYaIl[UXCs B
paMKax peanu3aniun
WHIUBUYATbHBIX
TPYIIOBBIX
HCCIIEeIOBATENICKUX MPOEKTOB

content.myschool.edu.ru/lesson/
2390b83e-a935-4¢c96-bd3a-
25f26d9c1139

https://academy-
content.myschool.edu.ru/lesson/
cfb70c37-2784-4c66-be05-
b0966dffh673

OBIIEE KOJIUYECTBO YACOB 110 TIPOI'PAMME - 102
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