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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DeneparbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTENIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro oOpa3oBanusa ydvammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJalnTaludd UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSAM JKM3HU B COLIMyME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUM C OCHOBomosaratomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOIUYECKasl, peaau3alus KOTOpoi o0ecrnedynBaeT MOIyYeHHE
IIPEJICTaBICHUS O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejesieHUuE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI o0ydaromuxcs B paMKax HTOrOBOH arrectauuu B (opMe eIuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe 11 U3YUEeHUS
B paMKax  OTAENbHBIX  Hpodumiel, NpeIycMaTpUBaeT  pacOpeleNeHne U
CTPYKTYpPUPOBAHHE €r0 IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTePUCTUKHU TIAHUPYEMBIX pe3yJIbTaToB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYy4arolerocss MO OCBOCHHUIO COJIEpKaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMUSAM B I[pOrpaMMe [0 XHUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTD BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiIE€HHOTO ypoBHEH B cucteme auddepenumrpoBannoro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHaisHoro oopasosanus. B aToii cBs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBOI MOCIEAYIONIETr0 MOTyYeHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 O00pa30BaHUS HU3YYEHHE MpeaMeTa «XHUMHS»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna ¥  O0OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, MMEIOMUX  MEKIUCIUIUIMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTpeeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpKaHUS ITHX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIISET COBOKYIHOCTh MPEIMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakTomoruueckoro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3YUYEHUs MpeaMeTa olecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHMW O XHMHUYECKUX DJEMEHTaX U
CBOICTBaX UX COEAMHEHUN HAa OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEeACTaBICHUN O CTPOSHUU
BEILECTBA, XUMHUECKOW CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHUsl PEaKIMil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] DPHEPreTHUECKUX M3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIICHUH, a TaKXkKe ¢
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BEIIECTB. B Kypce opraHMueckoldl XUMHUHM IPU PACCMOTPEHMM PEAaKLMOHHON
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep:KaHHUE KYpPCOB XMUMHH YIIIYyOJIEHHOTO YpOBHSA
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduist 60JBIIIOE 3HaYEeHHE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja Mo oOIeld XUMUH.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonekynsipHasi Teopus B (U3MKE), 3aKOHbl COXPAHEHHUS MAaCChl W DHEPrHH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
OombIIMIA yACTBHBIA Bec OyleT UMETh OpraHMYecKas XUMUs. B 3TOM cilydae mperocTaBIisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHJbI, O€JKH, YIJIEBOJIbI, HYKJIEHHOBbIE KUCIOTHI U Apyrue. [lpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHHUS M OTbITA MPAKTUUYECKOTO0 MPUMEHEHUSI HAYYHBIX 3HAaHUHN M3y4YeHUE MpeameTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTiKa» U «PyccKuil sI3bIK U TUTEpATypa.

[Ipu u3ydeHun yueOHOrO mpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENIEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK 00JacTu
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKON JIE€ATEIbHOCTH YEJIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MaTEpUaIbHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00ecledYeHNH YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA: B PEIICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOGHHME CHUCTEMbl 3HAHUM, JEXKAlMMX B OCHOBE XHMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOPHl XWMHUH, COBPEMEHHBIX TMPEACTABJICHHH O CTPOSHHWM BEIIECTBA HA pPa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWMHUHU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAJIM3a W OLEHKH C TMO3UMLIHUN 3KOJIOTHYECKOMN
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEILECTB;

yrIyONieHHE TPEACTAaBICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
NpUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUUECKHUX
ABJICHUM, MMEKIUX MECTO B IPUPOAE, B IPAKTUYECKOW JCATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEro oOIiiero oOpa3oBaHUsl NMPU HM3YUYEHUU MpeaMeTa «XuUMus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TII03HABAEMOCTH SIBICHUH NPUPOJbI, YBAXKCHHS K
IPOLIECCY TBOPYECTBA B OOJACTH TEOPETHUSCKHX M IMPUKIATHBIX HCCICIOBAHUN B
XUMHUH, HOPMHPOBAHHE MUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYECIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCIUJICKTYaJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3/I0POBOM 00pa3e )KU3HHU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYyphl, = NPUOOpPETEHHUE  OMbITA  OOLICCTBEHHO-IIOJIE3HOM
IKOJIOTUYECKOH IETETLHOCTH.

OO01ee YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3yYCHHS XUMHH Ha YrIyOJEHHOM YpPOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUIM3aMKA aTOMHBIX OpOHTajel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOU
CBs3M (OOMEHHBII U TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMUs aTOMHBIX OpOUTalei, - u
n-cBsi3u. OnuHapHas, NBOWHAas W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIax
opranuveckux BemecTs. I[loHsTHEe 0 cBOOOAHOM panuKaie, Hykjaeo(puie u IeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUE€HUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCIUHEHUM.
Monekynsapusie U CTpyKTypHble (opmysbl. CTpykTypHble (OpPMYJbl pa3lIUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, CcKeynerHas. WM3omepus. Buuabl wu3omepum: CTpyKTypHas,
IPOCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIax OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [lousaTue o GyHKIIMOHATBLHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemaruyeckas HOMEHKIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobOennoct W KilaccuuKalus  OpraHudyeckux  peakiuil.  OKuCIHTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYEeCKUEe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
IUKIU3alluy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. O0mIast popMyina, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuil psi aakeHoB, o0mas GpopMmyiia, HOMEHKIATypa. DJIEeKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYT AJKEHOB, SP’-THOPHIM3aIMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ousznueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUM IPUCOCAVHEHHS, 3aMEUICHHUS B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMK U OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ['oMonOru4eckuil psii ankuHoB, obmas Gopmynna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakiMy Ha TPOilHYIO0 cBA3b. CIOCOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a W €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IuYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DJIEKTPOHHOE CTPOEHUE TAJOTECHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTtBopa Iméinoud. BzaumopeiictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MPEeBpallleHUl: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApY)XCHHE Yyriiepoja W BOJOPOJa B OPraHMYECKUX BEIIECTBaX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IjjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYJ
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
@duznyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie CBsI3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJOBeKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYECKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHkiarypa. PHU3WYECKHe CBOHCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08ds KHCIOTHL. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHUECKUE CBOIMCTBA: THAPOJIN3 B KUCIION U IIETIOYHON Cpee.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX UM  aNbJETHMAHONW TpPYII, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: THAPOIN3, TTOTydeHHe 3PUpoB 1eTt0n03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3jMyYHBIX CIMPTOB B BOJAE, B3aMMOJAEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaepxaniye opraHuyecKne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmas ¢opMmyina, u3oMepus, HOMEHKJIATypa U (pu3nMveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWIMPOBAHUE, B3aUMOCHCTBUE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CtpoeHue aHwivHa. BzaumHoe
BIIMSTHUE TPYII aTOMOB B MolieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBl MONydeHHs] W MPUMEHEHHE amu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHUE CBOWCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpuponnsle monmumepbl. [lepBuunasi, BTOpUYHAs M TpPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIE PEaKIUH Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPAaCTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 337a4 IO TeMaM «A30TCOJEp)KALUE OPTraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUU, CpeIHsAs MoJjeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIIis U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHallbl. [Tnactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
HOJMBUHUIIXJIOPHU]I, MOJIUCTUPOT, MOJIMMETUIIMETaKpHUIIaT, MOJIMKapOOHATHI,
nonua THIIeHTepedTanar). YTunuzanuus u nepepaboTKa MIacTHUKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3lilaMu TPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIIBI OPraHUYEeCKOro
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA Ha OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MOJY4YEHHS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHH, TaKk U
MOHSATUHN, TPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPrETHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocucrema, duocdepa, MeTadoIn3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemMenT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukaiys XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTaNsIM. DIEKTPOHHBbIE KOH(QUTYpAllUd AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUH, JIIEKTPOHHbIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u llepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepuoanyeckoil cHCTEMBI XHUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB MO TPyINaM M
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Mennaeneena.

XuMuueckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYECKasl.
Mexannu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
1 JuInHA CBA3U. [IoaspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMOIEKyIIIpHbIE B3aUMOICCTBHSL.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THUIBI KPUCTAJUIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYECKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakunu. Katanmus u kataau3aropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, NaBIICHUE M KOHLIEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakuuu. [Ipunmun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble U ciabble  2eKTpoiuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
nokazarens (PH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYCHMsI BEIIECTB M WX TMPEBpAIICHHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NyYecKue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOOpOABl. BakHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga W o030HAa. OKCHABI U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOXydeHHs, (pU3MUecKrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl ModydyeHUs, (U3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSAUHEHHI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyeckoit cucreMe XuMUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 Koppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XMMHUYECKUE CBOICTBa, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AJNIOMHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnmn (b-rpynm) Ilepuoauueckoit
CUCTEMBI XHUMHUYECKUX JICMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u aUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro CcoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THUIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero CoeAMHEHU .

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMU «MeTalibl M CIUIaBbl», B3aUMOJEHCTBHUE ILEJIOYHBIX M UIIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa M KaTHOHBI METAJJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coenuHEHHS», «A30T U Gochop U UX COeTUHEHUD», «MeTaluIbl TIaBHBIX MOATPYII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuiia uCMonb30BaHUA
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B oOecrieueHun
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIeCTBA) IMPOJYKTOB pPEAKIMH, €CIU OJHO U3 BEIIECTB MMEEeT NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PAcCTBOpPE, JOJM BBIXOJa TMPOJAYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MOYKHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUP, aTOM, d3JEKTPOH, IPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, DJKocucTrema, Ouocdepa, MeTaboJuM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBUM € CHCTEMHO-IESTEIbHOCTHBIM IIOJXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUs IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpa3oBaHus
BBIJIEJICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE 00YUaIOIIMMKCS POCCUMCKON I'paX/1aHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIPEIENIEHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXCs
PYKOBOJICTBOBATHCSl MPHUHATBIMH B OOIIECTBE MpaBHJIAMH M HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYpbI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH )KU3HEHHbIE
TUIaHBI.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpaxaroT chOPpMHUPOBAHHOCTH
OTbITa [MO3HABATENBHON U MPAKTUYECKOM JEeATENIbHOCTH 00yUaroluXcs B MPOIEcce peann3auu
00pa3oBaTenbHON JAESTEIHHOCTH.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTbITA MO3HABATEIbHON U MPAKTHUECKON JEATENIbHOCTH 00YUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM 1eATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HAHMsI O0YYAIOLMMHUCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH N€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMHU;



YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh pPEe3ylbTaT NJTUTEIbHBIX HAOIIOACHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAJIN3E
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBSA3aHHBIE C XUMUYECKUMH SIBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOHUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HH, B TPYIOBOM JE€ATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOrO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTU B y4e€OHO-HCCIIEIOBATEIbCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pELICHWU MPAKTUYECKUX 3a/]ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIOASIM TPYyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAJIHHOW TPACKTOPHUH OOpa3oBaHUS,
Oynyuieit mpodeccun U peanuzanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEl 00IIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIe KaK MCTOYHHKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHON Cpebl;

OCO3HAHUS HEOOXOJAMMOCTH MCITOB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTUBHOTO HENPUATHS NEUCTBUM, MPUHOCSIIMX BPEI OKPYKaoIled MpUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPUSATHBIC YKOJIOTHUECKUE MOCIEICTBUS MPeIpPUHIMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYHs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COLIMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKHd U
00LIECTBEHHON IIPAKTHUKHY;

MOHUMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE MPHPOABI M YEIIOBEKa, B TMO3HAHUM NPHUPOJIHBIX 3aKOHOMEPHOCTEU U
peleHn: mpodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW LMBHIM3ALMU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPreTHYECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTHH MEIUIIUHBI,
o0ecreueHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)K0T0 4iieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUsI J1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIHUXCS JaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITENTFHO MCIOJIB30BATh XMMUYECKHE 3HAHUS IS PEIICHHs TIpo0iIeM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON eI TENIbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccHoHanbHOU
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIEe pe3yNbTaThl OCBOCHHS MPOTPAaMMBI MO XMMHHM Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHUs BKIIOYAOT:

3HAYNMBbIC JIA q)OpMI/IpOBaHI/IH MHpOB033pCHI/I$[ 06yqa}01111/1x051 MG)KI[I/ICHI/IHHI/IHapHI)Ie
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbIH (akT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecmeunBatoipe (GopmupoBaHue (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMANTLHOM KOMITETEHITNHN 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBbIC Y4YeOHBIC JEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.

MertanpeIMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYeOHBIMU
II03HaBaTCJIIbHBIMU, KOMMYHI/IKaTHBHI)IMI/I nu peFYJ'IHTI/IBHBIMI/I HeﬁCTBHHMH.

Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1elCTBUS
1) 6a3oBble JIOTHYeCKHe eCTBUSA:



CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

OTIpeNeNiATh WENU JACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIOJIb30BaTh NP OCBOECHUHU 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATUH W YCTAHABIMBAaTh HX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUYECKUX PEAKIIMUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE pAcCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMble B XUMHUHU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEINU, IPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEIIeHHH YYeOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISl BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BOIPOCH! B KaU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HaOJIOJaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKON U MPOEKTHOM JesITeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dbopMynHpoBaTh 3ampoChl M TMPUMEHATh pa3IMYHblE METO/Abl NpH TOUCKEe M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHs yUeOHBIX 3aay ONpeeIEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBbHYIO (OpPMY IpeCTaBiIeHUs WHPOPMAIH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX TaeMOI TEeMBbI B XOJC TUAIOTA U/UIH TUCKYCCHH,
BBICKA3bIBATh UCH, q)OpMy.HI/IPOBaTb CBOM NPCHJIOKCHUA OTHOCUTCIIBHO BBIITIOJIHCHUA
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBLHOU ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBIIOJHEHUM XHMHYECKOTO
9KCIIEPUMEHTAa, TMPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3anuu y9eOHOTO MPOEKTa, W (POPMYITHPOBATH BBIBOJBI IO PE3yIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

PeryasitTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYUIECTBJISTH CBOIO IMO3HABATENIBHYIO JESITEIbHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM Y4EOHBIX U HCCIIENOBATEIbCKUX 3a7ad,
BbIOUpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C y4ETOM MOJMyUeHHUs] HOBBIX 3HAHUH O
BCIICCTBAX U XMMHNYCCKUX PCAKIHAX,

OCYIIECTBIISITh CAMOKOHTPOJIb JACSATEIHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpeamerHbIe pe3yabTaThl OCBOCHUS MPOrPaAMMBI IO XMMHHU Ha yriyOJEHHOM YpPOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEIUMUYCCKUE I y4eOHOro IMpeaMera
«XUMHUS» HaydyHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpETAlUU U
peoOpa30BaHUI0 3HAHHA, BUBI ICATCILHOCTH 10 TOJTYYCHUIO HOBOTO 3HAHUS U MPUMECHECHUIO
3HAHUM B PA3JIMYHBIX Y4YCOHBIX CHUTYaIMsIX, a TAK)XEC B PEAIbHBIX JXHU3HCHHBIX CHTYaIUsX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 10 XMMHHU MPEAMCTHBIC PE3YJbTaTbl IMPEACTABJIICHBI I10
rojaM U3y4eHus.

10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUs OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O MECTE€ M 3HAYCHMHM OPraHWYECKOM XHMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIIeUeHUN YCTONYMBOIO Pa3BUTHsI YETIOBEUECTBA B
pelIeHrur MpoOJIeM IKOIOTUYECKOM, IHEPreTUYeCKOW M TMHUIIEBONH O0€30MacHOCTH, B Pa3BUTHUU
MEJUIIMHBI, CO3/IaHUM HOBBIX MaTE€pPUAJOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECIEeUEHUU
palMoOHATIBLHOTO MPUPOIONOIB30BaHUA, B (HOPMHUPOBAHUM MUPOBO33PECHUS U OOIIEH KYJIbTYPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATUS — XHUMHYCCKHH 3JE€MEHT, aToM, sSApO M 3JCKTpOHHas o0ojouka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMSI aTOMa, THOpUIM3Allds aTOMHBIX
opOuTanel, WOH, MOJIEKYJa, BaJCHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTETNCHb OKHCICHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJIIpPHAs Macca, MOJSAPHBI O00BEM, YIIIEPOIHBIA CKEJET,
GyHKIMOHATBHAS TPYIA, PaJuKal, CTPYKTypHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpPHAass M MPOCTPAHCTBEHHas (reoMeTpUuecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUIN Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- M a30TCOAEpIKALINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISPHbBIC
COCTMHEHUS; TEOpPUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS



opranndeckux BeniectB A. M. bytiepoBa, 3aKOH COXpaHEHMSI MAacCChl BEIIECTB, 3aKOH
COXpPaHCHHMS W TIPEBpAICHHS DSHEPTUM TPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PCHUECKHE 3HAHWS, JIeXKAIIMe B OCHOBE MOHUMAHUS
OPUYMHHOCTH U CHCTEMHOCTH XHMHYECKHMX SBJICHHI; TMpEeACTaBICHUS O MeXaHHU3Max
XUMHYECKHX peaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX
MPOTEKAHUs, O B3aWUMHOM BIIHMSIHUM aTOMOB W TPYIIII aTOMOB B MOJIEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dekTrr, opuenTanTsl | u |l poma); dakronormdeckne cBeaeHUS O CBONCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM MCIOJIb30BaHUU BAXKHEUITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKON J[eATeNbHOCTH YEJIOBEeKa, OOIIMX HAY4YHbIX MPUHIHUNAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPA0OTKN HEPTH);

c(OpPMUPOBAHHOCTh YMCHHIA: BBISIBJIATH XapaKTEPHbIC MPU3HAKU MOHITHH, YCTAHABIIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHUX COECTMHECHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTABJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTaBISITh ypaBHEHUS XHMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUH  IMOCPEICTBOM COCTABIICHUS  JJIEKTPOHHOTO
OamaHca JTHX peakIui, peakIUuii HOHHOTO OOMEHa ITyTEM COCTaBJICHHUS WX TIOJTHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH: yCTaHABINBAThH PUHAICKHOCTh U3YYCHHBIX OPTaHUICCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUISL  OTACTBHBIX TIPEJCTABUTENICH OPraHWYECKUX BEIISCTB (ITWIICH, AaleTHJICH, TOJYyOl,
JIALEPUH, JTUJICHTINKONIb, (EeHoN, (QopMalbaeru, aneTalblIeru]l, areToH, MypaBbHUHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTE€ApUHOBas, OJEWMHOBAas, MAJIbMHTHUHOBAS KHUCJIOTHI, TIHWIIUH,
aJllaHWH, MaJIbT03a, GPYKTO3a, aHUITUH, TUBUHUI, U30MPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

c()OPMHUPOBAHHOCTh YMEHHS ONPEICIATh BHUJ XHMHUYECKOW CBS3M B OPraHUYECKHX
coeuHEeHUX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U T-CBSA3b, BOJAOPOIHAS CB3b);

c(OpMUPOBAHHOCTh YMEHHsI NMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemiecTB A. M. bytiepoBa mist 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINICCKUE U
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTaHUYECKUX BEIIECTB:
AIKaHOB, IHWKIIOAKAHOB, AJIKEHOB, AlKaJME€HOB, AJIKHHOB, apOMAaTHYECKUX YIIEBOIOPOIOB,
CITUPTOB, AJIBJICTHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX W CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMHUHOKHCJIOT, OCJTKOB, YTJIEBOAOB (MOHO-, IU- M ITOJIMCAXaPHJIOB),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKAY HHUMU YpPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIINIA C UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c()OPMHUPOBAHHOCTh yMEHHS TOATBEPXJAaTh HAa KOHKPETHBIX TIPHMEpax XapakTep
3aBHCHMOCTH PEaKIIMOHHON CIIOCOOHOCTH OpPTaHWYECKHX COCAMHEHHWHA OT KPATHOCTH M THUIIA
KOBaJICHTHOU CBSI3U (O- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;



C(OPMHUPOBAHHOCTE YMEHHUS XapaKTE€PHU30BaThb HCTOYHHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OPMHPOBAHHOCTb BIIAJICHUS] CHCTEMOH 3HAaHUH O €CTECTBEHHO-HAy4HbIX MeToJax
IO3HAHUS — HaOJIOJEHUM, W3MEPEHMH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATH 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATH OCHOBHBIE  ONEpAllMM  MBICIUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O0OOIEHHE, CHUCTEMaTH3alMio, BbISBICHHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /7151 U3Y4YEHUs CBOMCTB BELECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0ojiee OCO3HAaHHOTO
IOHUMAaHMs CYIIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpA, UCIOJIb30BATH CUCTEMHbIC 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U MPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOIUTH PACUYETHI IO XUMHUYECKHM (QopMmyrnam u
YPaBHEHMSIM XMMHUYECKUX pEeaKLUil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacu€Thl M0 HAXOXKICHHUI0O XUMHUYECKOW (hOPMYIBI BEUIECTBA IO M3BECTHHIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHH: IPOTHO3MPOBATH, AHAIU3UPOBATh U OLEHHBATH C MO3MLIUHN
9KOJIOTUYECKO 0€30MacHOCTH MOCHEACTBUS OBITOBOM W IPOU3BOACTBEHHOH JESTEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TEepepabOTKON BEIIECTB, HCIOJIb30BAaTh IOJYUYECHHbIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IUIAHUPOBATh U MPOBOAUTh XUMHUYECKUH
9KCHEPUMEHT (IOJIY4YE€HUE U U3YYEHUE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBECHHbBIE PEaKIH
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHMYeCKUX BELIECTB,
pelIeHne OHKCIEepPUMEHTAJIbHBIX 3a7ad 10 paclO3HABAaHMIO OPTraHWYECKUX BEIIECTB) C
coOmo/ieHeM TmpaBuil  Oe3omacHOro  oOpalleHHst ¢ BEUIeCTBaMH U JIAOOPAaTOPHBIM
o0opynoBanue™M, (opMyIUpOBaTh I€JIb HMCCIEIOBAHUA, NMPEICTABIATh B pasiIu4yHON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBHJIa HKOJOTHYECKU I1€JIeCOO0Pa3HOTo MOBENEHHUs B OBITY U TPYJOBOMH
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 3J0pPOBbs, OKPYXAlOUIEW MPUPOAHON Cpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI HA JKHUBBIE OPraHU3MbI ONpPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, IOHUMas cMblci nokazaresns [1/1K;

aHAJTM3UPOBaTh  I1€J€COO0Pa3HOCTh  MPUMEHEHHMs  OpraHMYeCKMX  BEIIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
UHPOpPMALUK B PA3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KpUTUYECKH aHAIU3UPOBATh XHMUYECKYIO
uH(popMallnio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABJIEHHON y4eOHOI
3agaden.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas M HEOpraHuveckas XHUMHUS»
OTpaXkaroT:



c(OPMHPOBAHHOCTb MPEJICTABICHUHI: O MaTEPUAILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U IIO3HABACMOCTH SIBJICHUU IPUPOJBI, O MECTE€ U 3HAYCHUM XMMHHM B CUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUH MPOOJIEM IKOJOTHUECKOM,
SHEpPreTM4ecKoil M MuIeBOM 0e30MacHOCTH, B Pa3sBUTHMM MEAMLMHBI, CO3JaHUHM HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YENIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOMN Cpe/Ie;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXKJEHHOE COCTOSIHUS aTOMa, THOPHIU3AIUs
aTOMHBIX oOpOuWTasNiel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJuIM4YecKas, BOJOpOJHAs),
KPUCTAJIJIMYECKAsT PEINETKA, XUMHUYECKas peakuus, pacTBOP, IEKTPOJIMTHI, HEIIEKTPOJIUTHI,
JIEKTPOJIUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON PEaKIii, CKOPOCTh XMMHUYECKON
peaKkuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUs 3SJIEKTPOJUTHUYECKOU
quccouuanuy, nepuonndeckuil 3akon .M. Menzneneesa, 3aK0OH COXpaHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS W NPEBPALEHUS YHEPTHH IIPU XUMHYECKUX PEAKLMIX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIe)KAIIUE B OCHOBE IOHUMAHUS IPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IIPEICTABICHHUA O CTPOCHHM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJAMHAMHUYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUsA, O XHMMHYECKOM PaBHOBECHUH, pPAcTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(akTOJIOrMUECKUe CBEJICHHs O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€3011acCHOM HCIOJIb30BAHUU
BAXHEHMIINX HEOPraHWYECKUX BELIECTB B OBITY M NPAKTUYECKOM J€ATEIbHOCTH YEJIOBEKA,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIEe IPU3HAKK MOHATUH, yCTaHABIUBATb
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUSA IPU ONKMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUS HCIIONb30BaTh XMMHUYECKYIO CHUMBOJHUKY ISl COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJENSITh BAJIEGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKHX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAasA, METajlInyecKas,
BOJIOPOJIHAS ), THIT KPUCTAITTMUECKOH PeIIETKH KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMHYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW pEemI€TKH, OOMEHHBIN M JTOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIaCCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBY, XMMHMUECKHUE pEaKLUU IO PA3NIMYHBIM INPU3HAKaM (YUCILy U COCTAaBY pPEarupyromux
BEIIECTB, TEIUIOBOMY J3(QQeKTy peaklud, H3MEHEHHIO CTEleHEeH OKHUCIIEHUs 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENIbHO BbIOWpAaTh OCHOBaHUS U
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;



c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaThb CMBbICH Mepuoaudeckoro 3akoHa [J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XMMUYECKHX 3JEMEHTOB IepBOro—4erBéproro mnepuonoB llepumonnueckoit cucremsr JI.W.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKUE YPOBHHUY, «IHEPre€THUYECKUE TOJTYPOBHH,
«S-, p-, d-aromHbICe OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUCCKHUE COCTOSHUS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHMMHUYECKHX JJIEMEHTOB M HX
COEIMHEHMH 110 nepuojaM U rpynmam Ilepuoauueckoit cucremsl [. 1. MeneneeBa, BaJlecHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JIOUEK;

c(OPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh (OMUCHIBATH) OONME XUMHUYECKUE
CBOMCTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXkAATh CYIIECTBOBAHUE I'€HETUYECKOM CBSA3U
MEXy HEOPTraHUYECKMMU BEIECTBAMHU C IIOMOIIbIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuil MOCPECTBOM COCTABJICHUS IJIEKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHH; peaxkiuil
THAPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA W
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX
peakuMii ¢ y4€ToM HX DSHEPreTMYECKUX XApPaKTEPUCTUK, XApaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (AKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 1O/]] BIUSHUEM BHEIIHUX Bo3nencTuil (nmpuniui Jle llatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKUE PEAKIINH, JICKAIINEe B OCHOBE
MPOMBIIIICHHOTO TIOMYyYEHHUS] CEePHOW KHUCJIOTBhL, aMMHakKa, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMUYECKUX TPOU3BOJCTB; 1EJIECO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUST PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIJICHUS CUCTEMOM 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBICHUN
Opupoabl — HaAOMIOJeHHe, U3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peanbHBIi U
MBICJICHHBIN), HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPUMEHSTh 3TU 3HAHUS TPU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XWMUYECKHX SIBJIICHUU,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HM;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3AaUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSMU U
MPEACTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUig 00Jiee OCO3HAHHOTO
MOHUMAaHUS MaTepUAIBLHOTO €IMHCTBA MUDA,

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAST KOHIICHTpAIIUs»; MAcChl BellecTBa UM 00bEMa rasza
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB; TEIJIOBOro d(pdekTa peakiuu; 3Ha4eHUsI BOJOPOJHOTO MOKA3aTENsI PACTBOPOB KUCIIOT
U MIeNoYel C M3BECTHOM CTEMEHBI0 TUCCOLMANMU; Macchl (00BEMa, KONMYECTBAa BEIIECTBA)
MPOJIYKTa PEaKIMM, €CIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONpPEAEIEHHON
MaccoBOM Jl0Jied pacTBOPEHHOTO BELIECTBA WM JaHO B H30BITKE (MMEET HpPHUMECH); JI0JIU
BBIXO0/Ia TIPOJIYKTA PEAKIINH; O0BEMHBIX OTHOIIICHNN Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO TUIAHUPOBATh M TPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (MIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPEIeIIEHNEe CPE/Ibl PAaCTBOPOB BEIIECTB C MOMOIILI0 HHIMKATOPOB,



U3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKON peakluu, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TemaMm «Metamib» u «HemeTamnsl»y) ¢ cOON0AeHUEeM TPaBHI
Oe3omacHoro oOpalleHus C BelecTBaMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
HeNlb HCCENOBaHUS, MPEACTaBIATh B pPAa3IUYHOW (opme pe3ynabTaThl AKCIEPUMEHTA,
AQHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUU: COOTIONATh MpaBUia MOJIH30BAHKUSI XUMUYECKOW MOCYIOU U
nabopatopHbIM 000pyIOBaHHEM, 0OpallleHUs ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMH
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMYECKH LIeJIeCO00pa3HOro
MOBE/eHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IENIAX COXPAHEHHUS CBOEr0 370pPOBbS,
OKpYXKarolllel NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
OMacHOCTh TOKCHYECKOTO JEHCTBUSI HA KUBBIE OPraHU3MbI OIPEACIIEHHBIX HEOPTaHWYECKUX
BEIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANIPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMAaIlMK B PA3IMYHBIX MCTOYHWKAX (HaydyHas W yd4eOHO-Hay4dHas JUTEepaTypa, CpelCcTBa
MaccoBoi uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATH3UPOBATH XHUMHYCCKYIO
uH(popMalrIo, repepadaTbiBaTh €€ U KCIOJIb30BaTh B COOTBETCTBUH C IMOCTaBICHHON yueOHOMU
3aJ1auen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpOrpamMmbl Bcero Ogl TPOILHBIE pﬁaKanecmle o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 0 8
byrneposa
Hroro o pasneny 8
Paznea 2. Yraesogopoasl
21 [IpenenpHbIC YTIIEBOIOPOIBI — ATTKAHBI, 5 0 5
' IUKJIOAJTKAHBI
Hen JIbHBIC YTJIEB bI: aJTKEHBI
29 enpene € YIJIEBOAOPOLT €HBI, 14 0 14
QJTKQ/TUCHBI, aJTKUHBI
2.3 ApomaTnyeckue yrieBo10pobl (apeHsbl) 8 0 8
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB U UX 4 0 4
' nepepaboTka
2.5 ["asioreHnIpor3BOAHBIE YTIEBOAOPOI0B 4 1 3
Hroro 1o pasneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Genon 11 0 11
KapOoHHITBHBIE COSTMHEHHS: ATbIETUIBI 1
3.2 keToHbl. KapOoHoBBIE KUCTOTHL. CIOKHBIE 21 0 21
3¢upsl. XKupbl
3.3 YrneBojabl 9 1 8
Hroro no paszneny 41




Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 12 11
Wroro no pazueny 12
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ BricokoMOIeKyJISIpHBIE COSTUHEHUSI 6 6
Wroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 99




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30BATEIBHBIE
padoThI padoThI pecypebi
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XUMUYCCKUX 9 0 9
anemenToB 1. . Meneneena
19 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 10
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 18
Htoro no pazneny 39
Pa3nen 2. Heoprannueckasi XuMust
2.1 Hemeramst 31 1 30
2.2 Mertamibt 23 1 22
Hroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 0 9
KU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 98




Y4eOHO-MEeTOANUECKOE 00ecIeUYeHue
Y4yeOHUK:

1. Ky3nenoBa H. E. Xumus: 10 knacc: yrimyOiaeHHBIH YPOBEHB: YICOHHK ISl yUaITUXCS
obmeoOpazoBarenpHbIX opranu3anuii /Kysnenosa H. E., T'apa H. H., TutoBa . M. — 5-¢
u3l., crepeoruniHoe — M.: Benrana-I'pad, 2018. — 448 c.: u.

2. KysnenoBa H.E. Xumust: 10 kmacc: 3a1a4HuK JUIsl y9amuxcsi 001eo0pa3oBaTeIbHbIX
opranm3anuii/ Kysnenosa H.E., JIéskun A.H.- 2-e usn., nmepepabot.- M.: Benrana-I'pad,
2016-144 c.: ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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