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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUU Ha ypOBHE CpPEAHETO 00IIero oopasoBaHuUsl pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbx B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOrPAMMBI, 1 OCHOBHBIX M0JIOKeHUH «CTpaTteruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro oOpa3oBanus ydvammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 0011€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HOJIIOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO /ISl afanTalui UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKM3HHM B COLIUYME, a
TaKXe s NPOAOJDKEHHS OOY4eHHs B OpraHu3alMsx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosararomumu nosoxxenuamu ProC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IpOrpamMMoil o XUuMHM QyHKIHU:

e pHPOPMAMOHHO-METOIMYECKAs, peaNn3anrs KOTOPOH oOecreynBaeT MOIydeHHE
IIPEJICTaBICHUs O LEIsX, COJIEp)KaHUU, oOLIeil cTpaTernu oOy4eHMsI, BOCIIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCs CPEACTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT  OIpeJelieHue:
INPUHLNIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUs Y4eOHOro
MaTepHuaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJO0B K
(GOpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUH oO0ydaromuxcs B paMKax HMTOrOBOH arrectauuu B (opMe eIUHOTro
roCy/1apCTBEHHOI0 SK3aMEHa [0 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COACpKAHKE, 005S3aTeNbHOE [Tl U3YUCHHUS
B paMKax OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYPUPOBAHHUE €ro IO KJIAaccaM, OCHOBHBIM COZEP)KaTEeNIbHBIM JIMHUSAM/paz/iesiaMm
Kypca,

e JaéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3y4eHUs
OTJICNIbHBIX TEM;

e [ipeasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHMs] Y4eOHOTo MaTepuana C
y4€TOM JIOTUKH TIOCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX H MEXKITPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 HHTEPIPETAlMIO LEIell M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COJAEPKATEIbHON XapaKTEPUCTUKHU TUIAHUPYEMBIX pe3yJIbTaToB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEJHEro oouero oOpa3oBaHUsS
(JIMIHOCTHBIX, METANPEAMETHBIX, TIPEAMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JIEMCTBUI OOYYalOLIErocsi IO OCBOEHHUIO COJCpKAaHUs
npeaMeTa.

[To Bcem Ha3BaHHBIM MO3UIUSAM B HpOorpaMMe IO XUMHHM HPEAyCMOTpeHa
MIPEEMCTBEHHOCTh C OOy4YeHHWEM XHMHH Ha ypOBHE OCHOBHOTO 00Imero ooOpa3oBaHus. 3a
npefenaMy  YCTaHOBJIGHHOM MporpaMMod IO XUMHUHM — 00s3aTeNbHONW  (MHBapHaHTHOM)
COCTaBJISIIOLIEH coslepikaHUs y4eOHOTo mpenMera « XUMUsS» 0CTaETcsl BOZMOKHOCTh BbIOOpa €ro



BAPUATUBHOW COCTAaBIIAIONICH, KOTOpast JOHKHA OMPENEATHCA B COOTBETCTBUU C HAIlpaBJICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnoioxkeHusmMu DPI'OC COO o Ha3zHayeHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypOBHEH B cucTeMe auddepeHIMPOBaHHOTO 00yYeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TPEEMCTBEHHOCTH C MOCIEAYIOUIUM STaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHUE TIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha pacIlIUpeHUe U
yriayOieHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
ornpenenéHHbId Mpopmib 00yuyeHUs,, B TOM YHCIE C MEPCHEKTUBON MOCIETYIOMETO MOIyIeHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonanbHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO kK TmulaHUpyeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEro OOIIero 00pa30BaHUs HU3YYEHHE MpeaMeTa «XHUMHUS»
OPUEHTHPOBAHO TAKXKE HA PEIICHHUE 3a/1a4 BOCIIUTAHUS M COIIMAIBHOTO PAa3BUTHUS O0yJarOIIUXCA,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYaIbHBIX YMEHUM, YMEHUN pallHOHATH3AIH Y41eOHOTO
Tpyna ¥ O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, MMEIOMUX  MEKIUCIUIUIMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBisitolmiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbslie Kypeel — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIPENIeJICHUH TIOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alud COACPKAHHUS ITHX KypCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yriay0nEHHOIO YPOBHEHW U3yUEHUS IPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTb MPEAMETHBIX 3HAHUN M YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO HM3yuY€HUS IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHHE, ~ TIO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonpmmii  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOIEHHOM ypOBHE M3ydeHHUs IpeaMmeTa odecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaxX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKlUi, pacCMaTPUBAEMBbIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU M TEPMOJIMHAMUKU. M3ydueHne nepruoInyecKkoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKask CBsI3b OOBSICHSETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX HW3MEHEHMH Npu e€ oOpa3oBaHWU M pa3pyLIEHUH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peaKIMil JOTMOJHAETCS
(dbopMUpOBaHKEM IPEACTABICHUIN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AIEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BewlecTB. B Kypce opraHmyeckol XHMHHM TpPH PACCMOTPEHUU PEAKIIMOHHOM
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHUE BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BIIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaxX PeaklUi.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJepiKaHUE KYpCOB XMMHH YIIIYOJIEHHOTO YpOBHS
U3YYEHUs i1 KIAccoB ompeaenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K o01el crucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIHMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACPKAHMM TMpeAMeTa IS KIACCOB XHUMHUKO-(DH3MYeCKOro
npoduisi 60IBINIOE 3HaYEeHHE OyyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOIeld XUMHUU.
[Ipy w3yueHuu mpenMeTa B JaHHOM CIy4yae akIEHT OyJeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAHEHHUS MaCChl W DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHHUS O CTPOSCHUH BELIECTB U JIPYToe.

B T0 ke BpeMs B collep:KaHUU MPeAMETa JJIsl KITAaCCOB XUMUKO-OHOIOTHYECKOTO MPOQUIIS
OoJbIINI yAETbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B a3ToM ciiydae mpemocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENLHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3aIluu KIETKH KaK



OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMMUbL, O€JIKH, YIJeBOJbl, HyKJIEHHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HaHUSA O COCTaBE€ M CBOMCTBAx IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], TUIIEBAPEHUS.

B muane QopMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOILICHAYUHBIX
METO/I0B MIO3HAHHUS U OMbITA MPAKTUYECKOTO IPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YEHUE MpeaMeTa
«XuMus» Ha YriyOJEHHOM YpOBHE OCHOBAHO HA MEXKIIPEAMETHBIX CBS3AX C YYEOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteit «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Matemaruka 1 uHpopMmaTuka» u «PycCKuil sI3bIK U JINTEPATYPay.

[Tpu uzyyenun yueOHOro mpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTCd (OPMUPOBAHHE OCHOB HAayKH XHMHHM KakK oO0iacTu
COBPEMEHHOI'O €CTECTBO3HAHUSA, IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pelienue 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE HU3YUYCHHS
IIpeAMeTa MPEAIoIaracT pealn3aluio TakKuX LeleH, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [TI03HABAEMOCTH SIBJICHUI NIPUPOJIbI, O MECTE XMUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beayleil ponu B 00eCleYeHHH YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEILICHUU
po0JIeM SKOJIOIMYECKOM, SHEPreTUYeCKOW M MNUIIEBOM OE30MacCHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB DSHEPrUH, B
obecrnieueHnu palMOHAIBHOTO MPUPOJONOIB30BAHMS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 00IIEH KyJIbTYypbl YEJIOBEKA, a TAKKE IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOLLEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpee;

® OCBOCHHME CHCTEMBl 3HAHWH, JICKAIIUX B OCHOBE XUMHUYECKON COCTABJISAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPU XUMHH, COBPEMEHHBIX IIPEACTABICHUM O CTPOCHHM BEIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHHUS XUMHUYECKHX
peakuuii, 0 XUMHYE€CKOM PaBHOBECHUH, PACTBOPAX M JAUCHEPCHBIX cHcTeMax, 00 00X
HAyYHBIX MPUHIIUIAX XUMUYIECKOTO ITPOU3BOJICTBA;

e (dopMmupoBaHue Yy OOY4YaIOUIMXCS OCO3HAHHOTO IMOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHUYECKUX 3HAHUHM Ui OOBSCHEHHS KIIOUEBBIX HUAEH U mpobiem
COBPEMEHHOM XUMHUH, 75 OOBSCHEHHS M NPOTHO3UPOBAHHUSA SBIICHUH, HMEIOIINX
€CTeCTBEHHO-HAYUYHYIO MpPHUPOJY; TPAaMOTHOIO peIleHUs MpoOiieM, CBSA3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHMS, AaHAIW3a W OLEHKUM C TMO3UIUN DKOJIOTUYECKOH
0€30IaCHOCTH MOCHIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON NIEATENLHOCTH YEIOBEKa,
CBA3aHHOM C XMMHMYECKUM TPOM3BOJACTBOM, HCIIOJIb30BAHUEM M MEpepadboTKOMN
BEILECTB;

e yrayOJeHHe MpeICTaBICHUM O HayyHBIX METOoAaX IIO3HAHMS, HEOOXOAMMBIX JUIS
IpUOOpPETEHUST YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U 0OBACHEHUS XUMHUECKUX
SABJICHUM, MMEIOIUX MECTO B NPHUPOAE, B TMPAKTUUECKOW JACSITENIBHOCTU H
MMOBCETHEBHOW JKU3HU.

B mnane peanuszanuu TEpPBOOYEPEAHBIX BOCHUTATENBHBIX M PA3BUBAOIIUX (PYHKIIHMA
LEJIOCTHOW CUCTEMBI CpeJHEero o0iiero oOpa3oBaHUS MpPU U3YYEHUHU IpeaMmeTa «XUMHUS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1auH, KakK:

e BoCHUTaHHE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHUNW MPUPOJBI, YBAXKEHHUS K
IIPOLIECCY TBOPUYECTBA B O0JIACTU TEOPETHUECKUX W MPHUKIAIHBIX HCCIEIOBAaHUM B
XUMHUH, (HOPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYyYEHHMIO U MO3HAHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;



® pa3BUTHE TMO3HABATECIbHBIX HWHTEPECOB, HHTEUIEKTYAIbHBIX W  TBOPYECKHX
crocoOHOCTeN o0ydarommxcs, (GOPMUPOBAHKE Y HHUX CO3HATEIHLHOTO OTHOIICHHUS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npoeCCHOHATLHON M OOLIECTBEHHOW IESTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HU;

e (dopMupoBaHHE YMEHWI W HaBBIKOB Pa3yMHOTO IPHPOJOINOJIL30BAHMS, DPa3BHTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHHE  OmbiTa  OONIECTBEHHO-IIOJIE3HON
AKOJIOTUYECKOU JIEATEIBHOCTH.

OOmee 4YMCIIO YacoB, NMPEAYCMOTPEHHBIX I M3YYCHUS XMMHU Ha YIIIYOJIEHHOM YpPOBHE
cpenHero obmiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kmacce — 102 uwaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenmMer ¥ 3HaueHHE OpPraHUYECKONM XWMHH, NPEJACTaBICHHE O MHOroo0Opasuu
OpPraHMYECKUX COCTUHECHUM.

ONEKTPOHHOE CTPOEHUE aroMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSIHMUSL.
BaneHTHble BO3MOKHOCTH aTOMa yIiepoaa. XUMUYecKas CBS3b B OPraHMYECKUX COCIUHEHMSIX.
Tunbl THOpUAM3aIMA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHHs KOBAJCHTHOU
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIIBI NepeKpbIBaHUsA aTOMHBIX OpOuTaeil, 6- u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoilHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MOJIEKYJax
opranndeckux Beuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHHUSI OPTraHUYECKUX COEAMHEHUN.
MonekynsipHble U CTpYKTypHble (Qopmyibl. CTpykTypHble (OpPMYJbl pa3WYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(P(GEKThl B MOJIEKYyJaX OpPraHUYECKUX COEAMHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA d3PPEKTHI).

[IpencraBnenue o kiaccupuKanuu opraHUIecKux BemecTs. [loHsTHe 0 GyHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnennii (IUPAC) u TpuBnasibHbIe Ha3BaHHSI OTEIBHBIX IPEICTABUTEICH.

OcobenHoctn W KkjmaccuuKanus  OpraHMYeckux  peakuumi.  OKUCITUTENTbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIeCTB W MaTepuajaMHd Ha UX OCHOBE, OMbBITHI IO MPEBPALICHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYHPOBAaHUE MOJIeJIel MOJIEKYJI OpraHMYeCKHX BEUIECTB.

Yraesogopoabl.

Ankanbl. 'oMoiorudeckuii psii ainkaHoB, oOrmias popMyia, HOMEHKIATypa U W30MEpHS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -THOpUAM3AlNsS aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUEeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
UUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. [IpeacraBneHue o MexaHM3Me peakuuit
paZivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOINAH, HUKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTAaH,
IIUKJIOr€KCaH) HUKIIoaIKaHOB. COoCcOOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.



Ankensl. ['oMoa0rHYecKUil psill aKeHOB, o0mas GopMyia, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl aJIKEHOB, SP -THOpUAM3AIUS aTOMHBIX OpOuTanen
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reoMerpuyueckas (uc-tpaHc-) nzomepus. Gusunueckue
CBOICTBa ankeHOB. XHMMHYECKHE CBOMCTBA: pPEaKIUU MPUCOCAUHEHUS, 3aMEIICHUs B 0O-
IIOJIOKEHUE TIpU JBOWHON CBSA3M, NOJMMeEpU3anuu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MONTY4YEeHUS U TPUMEHEHHUE aJIKeHOB.

Ankanuensl.  Knaccupukamuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupoganuvie). (OCOOCHHOCTH  DJIGKTPOHHOTO CTPOCHHS M XHUMHUYECKUX  CBOMCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. Ilonmumepusanus conpspKEHHBIX JMEHOB.
CniocoObl MoTy4eHus ¥ MPUMEHEHNE aJIKaIuEeHOB.

Anxunbl. 'oMonorndeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U H30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojga. dusmyeckue CBOMCTBA aNKMHOB. XWMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOEANHEHUS, AUMEPU3allMu U TPUMEpPHU3aluu, OKuciaeHus. KucaoTHele CBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakuuu Ha TPOHHYIO CBsA3b. CrocoObI
MOJTyYEHUs U IPUMEHEHUE alIKUHOB.

ApomaTuiecKue yriieBoJI0posl (apeHsl). ['omomoruueckuit psij apeHoB, obmias Gopmyina,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH3071a.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOIOB: pEeaKluu
3aMenieHus] B OCH30JIbHOM KOJBIE U YTIJIEBOJOPOJHOM paJMKale, peaklud MPUCOSAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUIbHBIX PAJAMKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOM,
aMHHO- W HHUTPOTPYIIBI, aTOMOB TrajoreHoB. OcoOEHHOCTH XMMHYECKHX CBOWCTB CTHpPOJIA.
[Tonumepuszamuss  ctupona. CrnocoObl  MOMyYyeHHUS W NPUMEHEHHE  apOMaTHYECKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsiable ra3pl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadotku. CrocoObl mepepaOdoTKh He(TH: TEPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTHYECKHii), pudopmMuHr, nupoiu3. [Ipoaykrer nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

DONEKTPOHHOE CTPOEHHUE TaJOreHNPOU3BOAHBIX YIJIEBOJOPOAOB. Peakiuu 3amerieHus
rajoreHa Ha THJPOKCOTPYMILy, HUTPOTPYMIY, LUAHOIpyMIy, amMuHOorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LIMHKOM. lIoHATHE O MeTaloOpraHM4ecKHX COECIUHEHUSX.
Hcnonp30BaHnEe TallOr€HIIPOM3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TE€XHHKE M TpPU CHUHTE3E
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3ydYeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOJIOPOAOB Pa3IMYHBIX KJIaccoB (oOeclBeunBaHWe OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajusi, B3aUMOJICHICTBHE alleTWJIeHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE YIiepo/ia U BOJAOpPOJa B OpPraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATUJICHA U H3YYE€HHE €ro CBOWCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3mamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIJIEBOIOPOAOB U TaJOTEHIIPON3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTH.. CTpoeHHE MOJEKysl (Ha MpUMEPE METaHoJa U
sTaHoisa). ['oMmonorudeckuii psis, odmas Gopmysa, n30Mepus, HOMEHKIIATypa B KJIacCU(UKAITHSI.
@u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMH ~ CIIUPTOB. XHUMHYECKHE CBOMCTBA: peakUMM 3aMeleHUus, JeruapaTaiu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPThHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHM3M YellOBeKa.
CriocoObI ostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[TpocTeie aupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMHUYECKHIX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKUE U XUMHUYECKUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJCWCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAs! peakiliusi Ha MHOroaToMHble ciupThl. [IpencraBieHue o MexaHusMme
peakiuii HykieopuIbHOro 3amenieHus. JleiictBue Ha opraHusM yenoBeka. CrocoObl MmoyryueHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYJbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
Ouznyeckue cBoicTBa (henoma. OCOOCHHOCTH XUMHYECKHX CBOWCTB (eHona. KauecTBeHHBIE
peakuuu Ha ¢eHosn. ToxcnyHOCTh ¢eHona. CrnocoObl MOTydyeHHUS W MPUMEHEHHE (eHoJIa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJEerHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TpyMIbl. ['OMoOIOTHYECKHE PSIbl albJCTHIAOB U KETOHOB, oOmas ¢opmyia,
u3oMepuss ¥ HoMeHkiIaTypa. dusmueckue CBOWCTBAa ajbJACTUAOB M KETOHOB. XUMHUYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoeanHeHus. OKUCICHUE abICeTUJIOB,
KaueCTBEHHbIC peakuuu Ha anpieruapl. CrnocoObl MOMydeHUss M MPUMEHEHHUE albJeruoB U
KETOHOB.

OaHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust m HOMeHKiIarypa. (DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
MpelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3UM MEXAYy MOJEKylaMu KapOOHOBBIX
KHCIIOT. XWMHUYCCKUE CBOWMCTBA: KHCIIOTHBIC CBOWCTBA, PEAKIUS ATCPUDUKAINH, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOrOo pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOUM KHUCTOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [lpemcraBuTenn BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHHS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble ¢upsl. ['omonoruueckuit psn, obmas Gopmyna, n3oMepus U HOMEHKIATYpA.
Du3nyecKne 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOMCTBA XKHUPOB: TUIPOIHU3 B KUCIOH U
miesiogHou cpene. OCOOEHHOCTH CBOMCTB KHPOB, CONEPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MpBLT4 KaK COJTM BBICIITUX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE JICHCTBHE.

OO0mass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, AH- H
noyicaxapuasl). MoHocaxapuapl: TJIOKO3a, (PyKTO3a, TajakTto3a, pubo3a, Ie30Kcupubdo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMM C Yy4aCcTHEM CIHPTOBBIX MW  aJbJCTHIHON TPYII, CIOUPTOBOE U
MOJIOUHOKHCOe OpoxeHue. [IpuMeHeHHE TIIOKO3bI, €€ 3HAueHUE B JKU3HEIESITeTbHOCTU
opranm3ma. Jlucaxapuael: caxapo3a, MajgbTO3a ¢ JIaKTO3a. BoccTaHaBIWBAWOIINE U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapumbl: Kpaxmaj, TJIMKOTEH H Iesutroio3a. CTpoeHne MaKpOMOJICKYI
KpaxMmajia, TJMKOT€Ha M IeJUToNIo3bl. (Du3nueckre CBOMCTBa Kpaxmalla M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEakKIus C HOJOM. XHUMHYECKHE
CBOICTBA IEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PupoB 1eTton03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIbHbIE METO/bl M3YyY€HHUs BELIECTB M WX MPEBpAIICHUI: pacCTBOPUMOCTD
pPa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJECHCTBHE OTaHOJIA C HATPUEM, OKHCIEHHE ITHIIOBOTO
CIIMpTa B aibJeruj] Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKUCJIEHHE STUJIIOBOTO CIHPTa
JTUXPOMATOM Kajusi (BO3MOYKHO MCITOJIb30BAaHUE BUIEOMATEPHAIIOB), KAYECTBEHHBIE PEAKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOIEHCTBHE
pactBopa Toko3bl ¢ ruapokcunom menu(ll), BzanmopelicTBue kpaxmana ¢ HMOJOM, pEIICHHE



HKCIEPUMEHTANBHBIX 3a71ad 1o TeMaM «CrupTthl 1 GpeHoubl», «KapOoHoBbIe KHCTOTHL. CIOXKHBIE
3(hupbI».

A3oTcoaepxaniye opraHnyecKkne coeANHeHusl.

AMUHBI — OpraHuM4eckue TNpou3BOJIHBIE aMMuaka. Kiaccudukauus amMHHOB:
annpaTUUecKue U apoMaTUYEeCKHe; MIePBUYHbIC, BTOPUYHbIC U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas (opMmyna, U3oMepus, HOMEHKIaTypa U (pusnuyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anrn(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACWUCTBHE MEPBUUHBIX
aMUHOB C a30TUCTOM KUCIOTOWU. CONu aJIKUIaMMOHHUSL.

AHUIMH — OpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwinHa. B3aumHoe
BJIMSIHME TPYII aTOMOB B MoJjeKyje aHwiInHA. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KavectBennsle peakuuu Ha aHWiuH. CrocoObl MOMYyYeHUS W TNPHUMEHEHHE anu(aTudecKux
amMHHOB. [losyueHune aHWIMHA U3 HUTPOOEH301a.

AmunHokucinotel. Homenknatypa u  u3zomepus. OthenbHble NPEICTABUTENH  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCOUHEHMH, pPEaKUuus IOJIMKOHICHCAIUH,
oOpa3oBaHue NENTUAHOMN cBsi3u. buonoruyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M TUAPOJIU3
HENTHI0B.

benkn xak mnpupognsle nonumepsl. [lepBuuHas, BTopuuyHas M TpETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCIIKOB: THIAPOJIN3, JACHATYpalus, KaUeCTBEHHBIC PEaKIUU Ha
OenKu.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOpEHHE
0enKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, I[BETHbIE peakIMM Ha OEJKU, pellieHue
AKCIEPUMEHTAJbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALUE OPraHWYECKUE COEIUHEHUSN» U
«Pacno3HaBaHMe OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEHssl MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — NIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MOJIMIIPOIUJIEH,
MOJIMBUHUJIXJIOPH, MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, HOJMKapOOHATHI,
nosaudTHIeHTepedTanar). YTunuzauus u nepepaboTKa I1acTUKa.

OnactoMepbl: HaTypalbHbI KaydyK, CHHTETHMUYeCKHMEe Kaydykud (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AIIEKTPONPOBOJIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, Kay4yyKoB, peIlIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxnenne MonekynsspHOi (GopMysibl OpraHUYECKOro COeTMHEHUS 110 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYISIPHOH (OpPMYJIbl OPraHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJHUYECTBY BellecTBa (Macce,
00BEMY) MPOYKTOB peaKlUU W/WIN UCXOJHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (GOpMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €ro XHMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOIYYEHHS,
oTpezieNieHUe JI0JIM BBIXOa MPOJIyKTa peakluy OT TEOPETUYECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBS3N.

Peanu3anus MeXIpeaMETHBIX CBS3€M NPU M3YYEHHHM OopraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITHKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHWE, HAy4YHBIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHaJIM3, CHHTE3, KIacCU(pUKaIMs, HAOIIOACHUE, M3MEPEHHE, SKCIIEPHUMEHT, MOJIEINb,
MOJICTTUPOBAHUE.

®dwusmuka: marepus, aTroM, JJIEKTPOH, NPOTOH, HEHTPOH, MOJICKYJIa, JHEPreTUYCCKUIN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeIIecTBa, (PU3UUYECKUE BEIIMYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUII TUTaHUSA, OpoXeHUe, (OTOCHHTE3, IbIXaHHE, OCIKH,
YTIIEBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHS: TUIIEBBIE TPOTYKTHI, OCHOBBI PAIlIOHATHHOTO MTUTAHUS, MOIOIITUE CPEICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMeHT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opburanu. Kinaccudukarms XMMUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJEKTPOHHbIE KOH(QUIYpAallUM AaTOMOB 3JIEMEHTOB
[epPBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPHULIATEIEHOCTb.

Ilepuognueckuit 3axkoH u Ilepuoguueckas cucrema XUMHUYECKUX dineMmeHToB JI.U.
MengeneeBa. CBs3p nNepUOAMYECKOrO 3akoHa M llepuonnyeckoil cuCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOECHHs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIOKHBIX BEIECTB IO TpyINIaM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMudeckas CBsI3b. BHIBI XMMHUYECKOW CBS3M: KOBaJCHTHAsS, MOHHAS, METalandecKas.
MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOW CBS3U: OOMEHHBIM M JJOHOPHO-aKIENTOPHBIA. DHEeprus
U JuinHA CBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISAPHBIE B3aUMOACUCTBUS.

BanenTHOCTh M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C HMX T€OMETPUYECKHM CTPOCHMEM (Ha IMpHUMepe COECIUHEHHUH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIIEKCHOTO — HMOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonatue o
KOOPJAMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THIIBI KPUCTAJUIMYECKHUX
PEIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

ITonsiTne 0 nucnepcHbIX cuctemMax. McruaHble pacTBOpsI. [IpencraBieHne 0 KOJUTOMAHBIX
pactBopax. CrocoObl BbIpaKE€HHsI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl 10l BEIIeCTBA B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacellleHHble ¥ HEHACBIIEHHBIE  PacTBOPBHI,
pacTBopuMOCTb. Kpucramoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. |pHUBHAJIbHbIE Ha3BaHUS
OTJEIIBHBIX IIPEICTAaBUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKHUX peakliil B HEOPraHU4eCKOW U OpraHMYecKoi XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHECHUS U INPEBPALIEHUS DHEPIUU IPU XUMUYECKHUX
peakusix. TemnoBbie 3QPeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklinu, e€ 3aBUCUMOCTh OT PazIHUYHBIX (pakTopoB. 'oMoreHHsIe
Y TeTepOreHHble peakunn. Katanns u kaTanu3aTopsl.



ObparuMble ¥ HeoOpaTUMBbIE peakIuu. XHUMH4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIEpaTypa, JaBI€HUE U KOHILIEHTPALMM BEIECTB, ydacTBYHOIIMX B peakuuu. [Ipunmun Jle
[Tarensbe.

OnexTponuTtnyeckass gucconuanus. CunbHble W cialble  3JeKTposuThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEWTpaiabHAas, LIeno4Has. BomopoaHsiit
nokazarenb (PH) pactBopa. I'maponus coneii. Peakuuu nonnoro ooMena.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. lIpomeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiiiue OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO/1 3JIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIECTB M HUX IPEBPAIICHUN: pa3IoKEeHUE
NEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTallM3aTopa, MOJENN KPHUCTAJUIMYECKUX PEIIETOK,
NPOBEICHUE pEAaKIUd MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xumusi.

ITonoxenne HemerawioB B Ilepmoanueckoil cucremMe XxuMuyeckux a3yeMmeHtos JI..
MenneneeBa U OCOOCHHOCTH CTPOCHHSI HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTpOnUs HEMETAIUIOB (Ha MPUMEpPe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bopopon. Ilonyuyenue, gusnyeckie U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIEC 3JIEMEHTBHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MOdydeHHs, GU3MYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOBI. BakHelMe KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMYYeHHs TajdoreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBINUICHHBIE CIOCOOBI MOJTYYEHHUS KUCIOPOJa.
O®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcUAbl U
MEPOKCHU/IBI.

Cepa. HaxoxneHue B TpHpOE, CHOCOOBI TMONy4YeHHUs, (PU3NYECKHE W XUMHYECKHUE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M UX coiu. OCoOCHHOCTH CBOWMCTB CepHOM KHCIOTHL. [lpumeHeHue cepsl u €€
COCIMHEHU.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOTy4YeHHUs, (PU3NYECKHE W XUMHYECKUE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpriMeHeHHe a30Ta U ero COeNMHEHHH. A30THbBIC
yI100peHusl.

®dochop. Haxoxnenne B mpupoje, CocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenuneHuit. @ochopHplie yaoopeHus.

VYraepon, HaxoXaeHue B IpHpoje. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcun yriaepona(lV), yronbHas Kuciora U e€ cold. AKTUBUPOBAHHBIM yrojb, aJcopOLMs.
OysiepeHsl, rpadeH, yriaepoiHble HaHOTpYOkH. IlpuMeHeHuWe MpPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €I0 COSAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (GU3nueckue M XUMHUYECKHe
coiicTBa. Okenp kpemuusi(1V), kpeMHueBast KMcinoTa, cuiaukarsl. [IpuMeHeHre KpeMHHS U €To
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUbI CTEKJIA.

[Tonoxenue meramioB B [leproanueckoii cucteMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBOMCTBAa METAJLIOB.
[TpumeHeHne MeTamioB B ObITY U TexHUKe. CIIJIaBbl METAJIJIOB.



DNEKTPOXUMHUECKUN psii  HampspkeHud MertayioB. OOmme crnocoObl  MOTydeHUs
METaJUIOB: TUAPOMETAJUTYPIHsl, MTUPOMETAJUTYPIHusl, daeKkTpomeTamutyprus. [lonsatue o koppo3un
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoit cUCTeMbl XUMHUYECKHX
aneMeHTOB. Harpwii u kanuii: moimydenue, pU3MUEcKue M XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapaxkrepuctuka MetaioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ Kanbluil: nojgydeHue, (¢GU3MYecKue U XUMHUYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeArHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

AmoMuHUIR: monydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COEAMHEHUil. AMQOTEpHbIE CBOICTBa OKCHJA M THUIPOKCHIA AaTIOMUHHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauloB No0ouHbIX mnoarpynn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TosyueHue u npuMeHEeHUE XpoMa.

®u3nueckue M XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. BaxuHeimme
coenunenus mapranua(ll), mapranna(lV), mapranuna(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHni. OKCHUbl, THAPOKCUIBI U
conu xxene3a(ll) u xxeneza(lll). [lonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Du3nyecKue U XMMUYECKUE CBOMCTBA MeJIU U €€ coeruHeHuil. [lonyyenne n npumeHenmne
MeIU U €€ COCIMHEHUM.

[{uak: mony4yeHue, GU3NISCKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero coeAMHEHU .

OKCHEpUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX IpPEBpalllEeHUui: H3y4YeHHE
0o0pa310B HEMETAJIOB, TOpeHue cepwl, Qochopa, xenae3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIEKIMH «MeTayuibl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEIOYHO3EMEIbHBIX
METaJUIOB € BOJIOW (BO3MOXKHO MCIIOJIB30BaHHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJe3a ¢ pacCTBOpaMU KHUCIIOT U IIeJIouel, KaYeCTBEHHbIE PEAKIIMM Ha HEOPraHUYECKHE aHUOHBI,
KAaTHOH BOJOPOAA U KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHIIOB AIIOMHUHMS M IIUHKA C
pacTBOpaMu KHCJIOT W LIeJoueH, pelieHre dKCIepUMEHTAbHbBIX 3a/1a4y 1o TeMaM «['aioreHb»,
«Cepa u e€ coenuHEHHsI», «A30T U Gochop U UX COeTUHEHHS», «MeTallbl TJIaBHBIX MOATPYII»,
«Mertanibl MOOOYHBIX MOATPYIIID.

XuMHS U )KU3Hb.

Ponb xumum B obecrnieyeHUN yCTOWYMBOTO pa3BUTHA yesloBedecTBa. [loHATHE O HayuyHBIX
METOJaxX IIO3HAHUS M METOJNOJIOTMM HAay4yHOro wuccienoBaHuss. HaydHble npuHIMIBI
OpraHM3ali XMMUYECKOro Mpou3BoACTBa. [IpoMbllIeHHBIE CITOCOOBI MOJIYyYE€HUS Ba)KHEHIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMAaKa, CEPHOW KUCIIOTHI, MeTaHoua). [IpoMbliieHHbIE
CIOCOOBbI MOJTYYEHHs] METANIOB U CIUIaBOB. XMUMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTBus. Poib xuMun B o6ecriedeHnn 3HepreTuYeckoil 6e30MacHOCTH.

XuMHus W 370poBbe desloBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia HCIONb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Poiab XxuMuu B o0ecrieueHnn
MUILEBOMH 0e30MacHOCTH.

Kocmernueckue u mapgromepHsie cpeacta. beitoBas xumud. IlpaBuna Ge3zomacHoro
UCIIOJIb30BaHUS MpEnapaToB OBITOBOM XMMUU B MIOBCETHEBHOMN JKHU3HU.

XuMHS B CTPOUTETHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTEPHAIIBI (LIEMEHT, OETOH).

XuMHs B CebCKOM X03siiicTBe. Opranndeckue 1 MUHEpaIbHbIE Y100peHHUS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, Kpack, CTEKJIO, Kepamuka. MaTepuaibl
JUIsl 3eKTpoHUKU. HaHoTexHonoruu.



Pacuérnbie 3amaun.

Pacuérel: mMacchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wwin 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMaA, KOTMUECTBA
BEIIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BEIIECTB MMEET NpUMecH, Macchl (00BbEMa,
KOJIMYEeCTBA BEILIECTBA) MPOJAYKTa PEaKIMH, €CJIM OJHO M3 BEIIECTB JIaHO B BHJIE pacTBoOpa C
onpeAe€HHOM MacCOBOW JOJed pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHIIGHTpAIlMKd BEIECTBA B PAcTBOpPE, JOJIM BbIXOJIa MPOJYKTAa PEAKIUU OT TEOPETHUECKHU
BO3MOXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 kyacce ocyiecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUH,
TaK U MOHATUMN, IPUHATHIX B OTJEJBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOpHs,
3aKOH, aHajlu3, CHUHTe3, KIacCupUKalus, MEePUOJUYHOCTh, HAOIIOJIEHUE, U3MEpEeHHE,
AKCIIEPUMEHT, MO/ICJIb, MOCIIUPOBAHUE.

Ouznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaIMOAKTHBHOCTh, MOJIEKYJIa, YHEPreTHYCCKHA YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCANbHBIA Tra3, (U3NYECKUE BEIUYHMHBI, CIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, YHEPTHsl, Macca.

buonorus: kierka, opraHusM, OSKocHcTema, Ounochepa, MeTabOIU3M, MaKpO- H
MHUKPOIJIEMEHTBI, OCJKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonoOrus: XUMHU4ECKasi MPOMBIILIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepUabl,
CCJIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, TIHMINEBas IPOMBINUICHHOCTh, (apMareBTHIecKast
MPOMBINIICHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX [pernapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHUCTEMHO-IESTEIHLHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOImero ooOpa3oBaHus
BBIJICJICHBI CJIETYIONIME COCTABJISAIONINE: OCO3HAHUE O0YYaIONMMUCS POCCUNCKON TPaXKIaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPEJENIEHUIO;
HaJIMYyue MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE NpaBWIAMU W HOPMaMM IOBEIEHUS; HaJIW4Me
NIPaBOCO3HAHUS, YKOJIOTHYECKOW KYJIBTYPHI; CIIOCOOHOCTh CTaBUTh LIEIH M CTPOUTH KU3HEHHBIC
TUTaHBIL.

JIMg9HOCTHBIE PEe3yNbTAaThl OCBOCHUS IMpenMeTa «XUMUS) OTPakarT chopMHUPOBAHHOCTH
OTIbITA MO3HABATEIbHON U MPAKTHUECKON EATENIbHOCTH 00YUaroMXCsl B MPOLIECCe pealn3aluu
00pa3zoBaTenbHON AESTETHHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaroT chOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON W MPAKTHUECKOW EATEIFHOCTH 00YUJAIOMIUXCsl B MPOIIECCE pealn3aliui
00pa3oBaTeNbHON AEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

0CO3HAHMsI O0YYAIOLMMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIIOPSIKY;

NpPEJCTaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOILICHUH B
KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPU CO3JAaHUM YUEOHBIX MPOCKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U PUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTHUX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY W HAyYHOMY HAcClIEUI0 OTEYECTBEHHOU
XUMUH;

YBa)XEHUSI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAHHMS TOTO, YTO JAHHBIE HAyKH €CThb pE3YJNbTaT JIUTEIbHBIX HAOIIOICHHIH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTHUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHHH M IOCIEAYIOIIEM aHaJIu3e
uH(GOpPMALIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATb CHUTYyallud, CBA3aHHbBIE C XHUMHUYECKUMH SBJICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIEHHUs, OPUEHTHPYICh Ha MOpAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEACTBUM IOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro oodpasza >KHW3HM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOuIO/IeHHsI TIpaBUJI OE30MacHOrO OOpaIleHUs] C BEIIeCTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA IOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aJIKOIOoJIs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOrOo BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENIbCKOW JeSITeIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIBbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEIIEHUH MPaKTHUYECKUX 3a/ad COLHaTIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPHMEHEHHSI TPEIMETHBIX 3HAHUI 110 XHUMUH;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYy10BOM J1E€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKU 11€71eCO00pPa3HOT0 OTHOIIEHUS K MPUPOJE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NMPUPOJHON U COLMAIBHOM Cpebl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHMS TOCTHKEHUN XUMUH JUIsl PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AaKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXarolled mpupoIHOM cpele,
YMEHUSI POTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHI, ONbBITa
JEeSTEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATHCS HMH B



MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTHBOCTOSATH UICOJIOTHH XeMOo(oOuu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu U
00OLIECTBEHHON IIPAKTHUKHY;

IOHUMaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpPE KaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOW POJIM B CO3/JaHUM HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYpPBI, B PEIIEHUH IN100aIbHbIX IPOOIEM YCTOMUMBOIO Pa3sBUTHS YEJIOBEUECTBA — CHIPbEBOH,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30mMacHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPyla U 3KOJOIMYECKH KOMGOPTHOHN KHU3HHU KaXJI0ro 4jeHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHON TI'PaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBACHEHMs SIBICHHM OKpYXKAlOIEro MUpa M HPOMCXOIAIIMX B HEM H3MEHEHHIH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHUs Ipo0ieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K ITO3HAHUIO, HCCIIEN0BATEIbCKOM AESTEIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHHMIO HOBBIX 3HAHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3lM4HbIX cdepax mnpodeccnoHaTbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI MO XMMHHM Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe N7 (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCHUTUTMHAPHBIC
(MexXnpenMeTHbIe) OOlIeHaYyYHbIE TIOHATHS, OTPAXKAIOIIKE EIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECcC, CUCTEMa, Hay4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, HCCTIEI0BaHNE, HAOIIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXCs;

CIIOCOOHOCTh ~ OOyYalOIIMXCSl  MCMIOJb30BaTh  OCBOGHHBIE  MEXIUCIHILTHHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU J1€HCTBUSMHU.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
1) 6a3oBble JIOrHYecKHe 1eCTBUSA:
CaMOCTOSITEIbHO (OPMYJTHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;



ONpEACNATh LEIN JEATENbHOCTH, 3aJaBasl IapaMeTpbl U KPUTEPUU HX JOCTHKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIHOCTU C TOCTABICHHBIMHU LIEIISIMU;

UCIOJIb30BaTh IIPU OCBOCHMM 3HAHUW HPUEMBI JIOTMUECKOTO MBILUICHUS: BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHAaBIMBaTb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

YCTAaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOMUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSATHh B IIPOLECCE MTO3HAHUS MCIIOJIb3YyEMbIE B XMMHUHM CHMBOJIMUECKUE (3HAKOBBIE)
MOJIeJH, IPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TP PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, PUMEHSATb HA3BaHHbBIE MOJIEJbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKLUi;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MHCIOJIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSITEJIbHOIO IUIAHUPOBAHUSA M TPOBEACHMS YUECHHUUECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0O0OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
HPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHMUSL.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dopMynUpoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NPH IOHMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (GOpPMY NpeAcTaBieHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((U3MuecKue M MaTeMaTH4eCcKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CY)AAE€MOM TeMBbI B X0JI€ TUAIOTa U/UITN JUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYITHUPOBATH CBOM MPEATIOKEHUS OTHOCUTEILHO BBITTOJIIHEHUS
MPEI0KEHHOM 3a/1a4u;



BBICTYIIATh C NPE3CHTAlUEN pe3yiabTaTOB I03HABATEIbHOM IEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMH IpPU  BBIIOJHEHHMH XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4yeOHOro MpoekTa, u (hOpMyaupoBaTh BBIBOJBI IO pe3yjiIbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMS MTO3UIHMIA B X0/1€ 00CYXKIeHUS 1 0OMEHa MHEHHSIMU.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESATEIBHOCTH,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaIaraeMblii aITOPUTM JEHCTBHI TPHU BBIOJHEHUH YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha YIriayOJI€HHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMHUS» HaydyHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETALUU U
IpeoOpa30BaHUI0 3HAHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOI'O 3HAHMS U NPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TAaKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU INPEAMETHBIE PE3YJIbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe W 3HAYEHUHW OPTraHWYeCKOM XHMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA B
pelIeHrur MPOoOJIeM IKOIOTUYECKOM, IHEPTeTUYECKOW M THINEBON O€30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECIECUYECHUU
paloHaIbHOTO MPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YEJIOBEeKa, a TaKXe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
IIPUPOJHOMN Cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIIOJIATAOIINE
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M JJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOWTATU, OCHOBHOE M BO30YXJIEHHOE COCTOSHHMS aToMa, TMOpPUAM3alUs aTOMHBIX
opOuTanel, WOH, MOJIEKYyla, BaJ€HTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBINA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (T€OMETPUYECKasi, ONTHYECKas),
W30MEpbI, TOMOJOTHYECKUM Ps, TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA- W a30TCOJEpKAIIne
OpraHWYECKUE COEJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COCTMHECHUS; TEOPUH, 3aKOHBI (mepuoandeckui 3akoH J[. M. MenneneeBa, Teopusi cTpoeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUSA, JEXKAIllUe B OCHOBE MOHMMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHWYECKHMX SIBIICHUM, TPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUd, TEPMOJUHAMUYECKMX UM KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUs, O B3aMMHOM BIIMSHHHM aTOMOB W TPYIIl aTOMOB B MOJIeKyJax (MHIAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuenTanTsl | u |l pona); dbakronoruueckue cBeneHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY



U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO
MIPOU3BOICTBA (Ha MpUMepe TPOU3BOACTBA METAHOJIA, TTepepabOTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTEpHbIC MIPU3HAKK MMOHITHH, yCTAaHABIUBATh
UX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME TOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUISI COCTABJIEHMSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJATh ypaBHEHUS XHMMHUYECKUX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUH  IOCPEICTBOM  COCTABJIEHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHUYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XMMHUYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIJICKHOCTh U3YUYCHHBIX OPraHUYeCKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIIie COeAUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAIbHBIC HA3BAHUS
JUIs  OTAENbHBIX MPEJICTaBUTENENH OpraHMYeCKUX BEIIEeCTB (ITHUJIEH, AaleTWIIEH, TOJYOJl,
TJIMIEPUH, STWICHTIUKONIb, (QeHoN, (OpMaIbICTHA, aleTaldbJeru/l, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
aJIaHWH, MaJIbT03a, GPPYKTO3a, AHWJIUH, TMBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJIEHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUS INPUMEHATh IOJOXKEHUS TEOPUH CTPOEHUS OPraHUYECKUX
BemecTB A. M. ByrtiepoBa st 00bsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUIINYHBIX IPEACTaBUTENCH pa3IMYHbIX KJIACCOB OPraHUUECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJKCAXaPUJIOB),
WITIOCTPUPOBATh TE€HETUYECKYI0 CBSA3b MEXJAYy HHMU YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTb HA KOHKPETHBIX MPHMEPAaX XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYECKHX COEJUHEHHM OT KpaTHOCTH U THMa
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM W MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BIQJIEHUs] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAy4HBIX MeEToJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BBISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3€H — /Il U3yUEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
NPEJCTaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepHaJIbHOIO €IMHCTBA MHPA, UCHOJIb30BATh CHCTEMHBIC 3HAHUS 10
OpraHUYECKON XUMHUU JJisi OOBSCHEHUS M MPOTHO3UPOBAHUS SBJICHUM, HMEIOLINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OpMUPOBAHHOCTh YMEHHI: NPOBOAMTH pacdy€Thl MO XUMHUYECKUM QopmyiaaM U
YPaBHEHMSIM XUMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM



ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJIECHUI0O XMMUYECKON (HOpMYIbl BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSAM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;
c(hOpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBATh, aHATM3UPOBATH U OICHUBATH C MO3ULIUN
HKOJIOTHYECKOM O€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOHM3BOJCTBEHHOM JAEATEIBHOCTH
YeJioBeKa, CBSI3aHHOM C MepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOJTYYCHHbIC 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;
c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOJACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pellleHne HSKCHEPUMEHTAJbHBIX 33Jay 0 PACIO3HABAHWIO OPraHUYECKUX BELIECTB) C
coOnrofeHreM TMpaBWwil  0E30MacHOro  OOpalleHuss C  BellecTBAMU M JaOOPaTOPHBIM
obopynoBanuem, (HOpMyIUpOBaTh IeNIb HMCCICIOBAHUS, MPEICTABIATh B pa3iIu4yHON (opme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTS;
c(OpPMHPOBAHHOCTH YMEHHIA:

coOiroaaTh MpaBUiia AKOJIOTUYECKU IIeIeCOO00Pa3HOro MOBENEHUs B OBITY M TPYIAOBOMH
JIEATEIbHOCTH B LENAX COXPAaHEHUS CBOETO 30POBbs, OKPYKAIOIIEW INPUPOIHOM Cpelpl U
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HABaTh OMNACHOCTh TOKCHYECKOIO JEHUCTBHS HA YKUBBIE OPraHU3MBI OIPEICIEHHBIX
OpraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

AHAIN3UPOBATh  L€I€COO0PA3HOCTh  NPUMEHEHMsS]  OPraHMYeCKHUX  BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil MH(poOpMmanuu, VHTEpHET M Jpyrue), KPUTUUYECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popMalrIo, repepadaThiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOMN
3a/1a4en.

11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJIEHUI NPUPOJIBI, O MECTE€ M 3HAYCHUU XHMHU B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOIO Pa3BUTHSI, B PELICHUU MPOOJIEM SKOJIOIMYECKOH,
HHEPreTUYECKOM M NHIIEeBOW O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  PalMOHAIBHOTO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIue
MOHSTUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, IEKTPOHHAsI 0007I04YKa aToMa, S-
, p-, d-aromMHBIC OpOHMTANK, OCHOBHOEC M BO30YKAEHHOE COCTOSHHS aTOMa, THOPHIU3ALus
aTOMHBIX oOpOWTaneil, MOH, MOJeKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEHEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBAJICHTHAs, MOHHAs, MeTaJuIM4yecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, SJIEKTPOJIMTHI, HEIIEKTPOIMUTHI,
JJIEKTPOJIUTUYECKAs  AUCCOLMALUA, CTENEeHb JUCCOLMALIMM, BOJOPOAHBIA  IIOKAa3aTellb,
OKHUCJIUTEIh, BOCCTAHOBUTEINb, TEIUIOBOM 3(h()EKT XMMHUECKON peaKiiH, CKOPOCTh XUMHUUECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUs DIIEKTPOJUTHYECKON
auccounanuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BELIECTB,
3aKOH COXPaHEHMsI U NPEBpAIlEHUs] PHEPIMM MPU XUMHUYECKHX PEaKLMSIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUsA, JICKAIIUE B OCHOBE IIOHUMAaHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHYECKHUX SIBIICHHMM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJSIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXaHU3Max



XUMUYECKUX PEaKUud, TEPMOJUHAMUYECKMX UM KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O XHMHYECKOM DPAaBHOBECHUH, pacTBOpaXx MW  JHUCIEPCHBIX  CUCTEMAax;
(aKTOJIOTHUECKUE CBECHHS O CBOWMCTBAX, COCTaBe, IMOJYYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH MAeATEIbHOCTH YellOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBIABIIATH XapaKTepHbIC MPU3HAKN MOHATUN, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTABIICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMAaTHUECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BUJ XUMHUYECKOW CBSI3U (KOBAJIEHTHAsl, MOHHAs, METajNIn4yecKas,
BOJIOPOJIHAS ), TUI KPUCTANIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aBUCUMOCTH CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETTOPHBIMA
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBS3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCH(PHUIMPOBATh: HEOPraHMYECKHE BeIlecTBa IO MX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKAM (YUCILY M COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY dS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa U JPYIrHe); CaMOCTOSITEIbHO BbIOMpaThb OCHOBAHUS U
KpUTEpUU I KIacCU(PUKALMU U3Y4aeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBATh CMBICT Tiepuoauyeckoro 3akona J[. .
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MeneneeBa, UCNOb3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPreTUUECKHE MOTYPOBHU,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYCCKHE COCTOSHUSI
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBOHCTB XWMHUYECKHMX OJJIEMEHTOB M HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst /. 1. MenaeneeBa, BaJ€HTHbBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATh) OOIIHE XUMHYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M
MEX/1y HEOPraHUYECKMMH BEIIECTBAMU C TIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeICTBOM COCTABIICHHSI SJICKTPOHHOIO OajlaHca 3THX peakiHif; peakluil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHHUS WX IIOJHBIX M COKpPaUIEHHBIX HOHHBIX YpaBHEHHH; peaxkuuil
TUAPONIN3a; PeaKIuil KOMILIEKcooOpa3oBaHusl (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA W
AITIOMHUHHS);

c(OPMUPOBAHHOCTh yMEHHS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakiuii ¢ y4€TOM HX OHHEPreTHUECKUX XapaKTEepPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKIMu B 3aBUCUMOCTU OT PA3IMYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEIIeHUs
XUMHYECKOTO PAaBHOBECHSI 10T BJIUSHAEM BHEIIHUX Bo3nericTBui (mpuniun Jle [llaTense);

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEAKIIUHU, JIeKAIIUE B OCHOBE
MPOMBIIIIEHHOTO TIOJMYYEHHUs] CEpHOW KHUCIIOThl, aMMHaka, oOOIIMe HayudHble MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEI€CO00Pa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTH BJIJICHUS CUCTEMOW 3HAHUI O METO/IaX HAYYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJEHHe, U3MEpEeHHe, MOJAETUPOBAaHUE, OSKCIEPUMEHT (peajbHbl U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS TMPHU



OKCIIEPUMEHTATHLHOM WCCIEAOBAHUN BEIIECTB M IS OOBSCHEHHS XHUMHYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOAE, MPAKTHUECKON JIEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
NPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHUMAaHUS MaTepUAIBHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJAUTH PACUETHI: C UCTIOIH30BAHUEM MOHATUN «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIApHAsi KOHIICHTPALIKs»; MACcChl BEIECTBAa WM 00bEMa Taza
[0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHU
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakuuu; 3HAYeHUsT BOJOPOTHOTO ITOKA3aTeNsl pPAaCTBOPOB KUCIIOT
U 1IeJouel C M3BECTHOM CTENEeHbI0 TUCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
IPOJYKTA PEaKLUH, €CJIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BMJIE PACTBOPA C ONPEICIEHHOM
MaccoBOM J10Jied pacTBOPEHHOTO BeEUIECTBA WJIM JAaHO B HU30BITKE (MMEET MPHUMECH); JI0JIU
BBIXO0/Ia TPOJIYKTA PEAKIIUU; 00bEMHBIX OTHOILIEHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
AKCIIEPUMEHT (IIPOBEJICHUE pEaKLMii HOHHOTO OOMEHa, MOATBEPKICHNE KaYECTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPEAEIICHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOIIBI UHAUKATOPOB,
W3YYCHHUE BIUSHUS PA3UYHBIX (AaKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, pPeIIeHUue
SKCIIEPUMEHTANIBHBIX 3a7au Mo TemaMm «Mertamib» u «HeMeramnsl») ¢ coONMOAeHHEM MPaBUIl
Oe3omacHoro oOpaleHus ¢ BemecTBaMUd U J1abopaTOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH: COOIIOAATh MpaBUia MOJIb30BAHHUSI XUMUYECKON MOCYION U
nabopaTtopHEIM 000pyIOBaHHEM, OOpAIlleHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMHU
M0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEJCHUsI B OBITY M TPYHAOBOWM JEATEIBHOCTH B IEJIAX COXPAHEHUS] CBOETO 3/I0POBbS,
OKpY’KallIlled NPUPOJHON CpeAbl U JOCTHXKEHHS €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABaTh
OMacHOCTh TOKCHYECKOTO JEHCTBHSI Ha KUBBIE OPTraHU3MBI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEILECTB, TOHMMas cMbIca nokazarens [IK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas W y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit uHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalIrIo, NepepadaThiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBHH C MOCTaBICHHON yueOHOMH
3a/1auen.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoJsaun4yecTBo 4acoB JJIeKTPOHHbIE
HanpagJieHus1 1esiTeJIbHOCTH B
Ne HaunmeHnoBaHue pa3ieiioB K I (uudpossbie) COOTBETCTBIM ¢ DaGOUCil
n/n U TeM NPOrpamMMbl Beero 061-ITp0.JII>HLIe pﬁaKTuqecmae oOpa3oBaTejibHbIE DOIDAMMOi BO(I:)HI/ITaHI/ISI
PadooThbI padooThbl pecypeb porp
Pa3nen 1. TeopeTnueckue OCHOBbLI OPraHUYeCKOH XUMHH
[Ipenmer opranuyeckoit
[eHHOCTbL HAay4dHOTO
xumun. Teopust cTpoeHuUs bubnunoreka [JOK
[IO3HAHUA .
1.1 OpPraHUYECKHUX 8 https://lesson.edu.ru/
coenrHEeHUN A. M. 04/10
I [TarpuoTnyeckoe BOCIUTaHUE.
byrneposa
Hroro no pazgeny 8
Paznea 2. Yraesogopoasl
[IpenenvHbIe bu6mmoreka [IOK [JeHHOCTE HAYUYHOTO
2.1 YIJIEBOAOPOIBI — AJIKAHBI, 5 https://lesson.edu.ru/ IO3HAHUS .
IIUKIIOATKAHBI 04/10
Henpenenbubie bubnmnoreka [JOK [JeHHOCTb HAY4YHOTO
2.2 YIJI€BOAOPO/IBI: AJIKEHBI, 14 1 https://lesson.edu.ru/ IO3HAHUS .
aJIKaJIueHBI, aJIKHHBI 04/10
ApomaTuieckue bubmorexa [IOK [{eHHOCTh HaAYYHOTO MO3HAHUS
2.3 P 8 https://lesson.edu.ru/ i '
YIIEBOIOPOIBI (APEHBI) 04/10 DKOJIOTUYECKOE BOCTIMTAHUE
IIpupoaHbIE HICTOYHUKH bubmuorexa [IOK
2.4 YIJIEBOJIOPOIOB M UX 4 https://lesson.edu.ru/  L[eHHOCTh HAYYHOTO MTO3HAHHUSI.
nepepadoTka 04/10
["anorennpous3BoIHbBIE bubmmorexa [IOK [{eHHOCTh HaYYHOTO MO3HAHUS
2.5 P g 4 1 https://lesson.edu.ru/ i '
YIJIEBOAOPOIOB 04/10 DKOJIOTUYECKOE BOCIIUTAHUE
Wroro no pazneny 35
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Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

bubmorexa HOK LleHHOCTh HAyYHOTO MO3HAHUS
3.1 Cruptbl. DeHon 11 https://lesson.edu.ru/ i '
04/10 DKOJIOTUYECKOE BOCIIUTAHHE
KapGonunpHbie
COCIMHEHMS: aJIbACTU/IbI U bubmmorexa [IOK [[eHHOCTBb HAYYHOTO
3.2 KeToHbl. KapOoHOBBIE 21 https://lesson.edu.ru/  no3HaHMUA.
KUCIOTHI. CIIOKHBIC 04/10
3¢upsl. Kupbl
bubnunoreka [JOK [[eHHOCTH HAYUYHOTO
3.3 VrieBozsl 9 1 https://lesson.edu.ru/  nosHaHuA.
04/10
Hroro no pazneny 41

Pa3nen 4. A3oTcoaeprkaiiye opranudeckue coeIMHeHus1

AMUHBI. AMUHOKHCIIOTHI.

41 benkn

Hroro no paszaeny

12 1

12

Pa3nen S. BeicokoMOJIeKYIsIpHbIE COCAUHEHUS

BricokoMonexkymnsipHbie
COEIUHEHUS

5.1

Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

6

102 3

bu6mmoreka [IOK
https://lesson.edu.ru/
04/10

bu6mmoreka [IOK
https://lesson.edu.ru/
04/10

HCHHOCTB HAaYYHOT'O ITO3HAHUH.

HGHHOCTB HAay4YHOTI'O IMO3HAHMUH.
DKOJIOTHYECKOE BOCIIUTAHHUE
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue (ubpoBbIe) HanpaByieHus 1eATeJILHOCTH B
Ne n/m a3/1eJI0B M TeM COOTBETCTBHH ¢ padoueit
ﬁ oI; aMMBI Beero KO(:I FDocABHbE HpﬁaKTﬂquK“e o0pasoBaTelbHbIe nporpaMMo B()(I!)HI/ITaHI/Iﬂ
porp padoThI padoThI pecypesI porp
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue aToma.
. [IeHHOCTh HAayYy4YHOTO
[lepuoanueckuii 3aKoH u bubmmorexa [IOK
[IO3HAHMA .
1.1 Iepuoauueckas cucremMa 9 https://lesson.edu.ru/0
XUMHUYECKHUX DJIIEMEHTOB 4/11
- [TaTproTHYeCKOE BOCIIUTAHUE
. . MenneneeBa
Crpoenne BelecTsa Enbmiorexa IOK I{eHHOCTh HAyYHOI'O ITO3HAHUS
1.2 P ) 11 1 https://lesson.edu.ru/0 i ’
MHoroo6pasue BeIecTB 411 DKOIOTHYECKOE BOCITUTAHUE
bu6mmoreka [JOK
1.3 XUMUYECKUE PEaKIIuu 19 1 3 https://lesson.edu.ru/0 = LleHHOCTh HAYYHOTO TIO3HAHHMSI.
4/11
Hroro mo pazueny 39
Pa3nes 2. Heoprannueckasi XuMust
€HHOCTBb HAYUYHOI'O
bu6mmoreka [IOK EOBHaHMFI v
2.1 Hemeransl 31 1 3 https://lesson.edu.ru/0 )
4/11
- DKOJIOTHYECKOE BOCIIUTAHUE
€HHOCTB HAYUYHOI'O
BuGmmorexa IJOK jennocty nay
2.2 Mertaiisl 23 1 2 https://lesson.edu.ru/0 )
4/11
E— [1 DKOJIOTUYECKOE BOCIUTAHUE
Hroro no pazneny 54

Pa3zgen 3. XumMus v :Ku3HbL
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LleHHOCTh HAyYHOTO TIO3HAHUSI.
MeTo/1bI TO3HAHUS B BH6H_HOTeKa HOK DKOJIOTUYECKOE BOCTIUTAHHUE.
3.1 9 https://lesson.edu.ru/0
XUMUU. XUMUS H KU3HbD 411 dopmMupoBaHUE KYJIBTYPHI 3I0POBbSI
- 1 AMOILIMOHAIILHOTO OJIaronoayyusi.
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 102 4 8
[10 ITIPOT'PAMME

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KITIACC
KounuectBo 4acos
Ne ni/nn Tema ypoka Beero KonTpoabubie IlpakTnueckue
padoThI padoThI

1 [Ipenmer u 3HaueHue opraimqeacoﬁ XUMHH, [IPEJICTABICHUE O MHOr000pa3nuu 1

OpPTraHUYECKUX COETMHEHUM
2 DNEKTPOHHOE CTPOCHUE aToMa yriiepo/ia (OCHOBHOE U BO30YXKAEHHOE COCTOSIHHUS). 1

BasieHTHBIE BOBMOXXHOCTH aTOMa yTiiepo/ia
3 XuMHu4ecKasi CBA3b B OpraHUYECKUX COSAMHEHUSIX. MeXaHn3Mbl 00pa3oBaHUs 1

KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa CBS3Ei
4 Teopus crpoeHust oprannueckux coequHeHnit A. M. bytieposa 1
5 Buas! nzomepuu: CTPYKTyPHas, NPOCTPAHCTBEHHA. DnexTpoHHbIEe 3(Q()EKTH B MOJIEKYIax 1

OPTaHUYECKUX COCTUHECHUM
6 [Tpencrasienue o kaaccuukaiuu u cucreMaTnyeckass Homenkiaarypa (IUPAC) 1

OpPraHUYECKUX BEIECTB
7 Knaccudukanus peakiuii B opraHU4eCKON XUMHH
8 CucremaTu3aiys U 0000IIeHHEe 3HAHUN TI0 TeMe
9 AJKaHBI: TOMOJIOTHYECKHH psifl, 001as popmMyna, HOMEHKIATypa U U30MEPHsI, 1

3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI
10 Pur3nYECKUEe U XUMUYECKHE CBOMCTBA aJIKaHOB 1



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

11 Haxosxnenue ankanoB B mpupojie. CriocoObl MOTyYeHUsT U TPUMEHEHUE ATKaHOB 1

12 Huknoankansl: 00mas Gopmyiia, HOMEHKIIATypa U U30MEPHsi, 0COOEHHOCTH CTPOCHHS U 1
XUMHYECKHUX CBOMCTB, CIOCOOBI OJTYyYEHUS U IPUMEHEHHE
Pemenne pacu€THbIX 3a7a4 Ha OIpeie]IeHHE MOJIEKYIISIPHON (OpMYJIIbl OpraHU4EeCKOro

13 BEIIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXO/ISIINX B €r0 COCTAB. 1
CucremaTtu3zanus 1 00001IeHHE 3HAHUN TI0 TeMe

14 AJIKEHBI: TOMOJIOTHYECKH psifl, 001as ¢popmyia, HOMEHKIATYpa, IEKTPOHHOE U 1
POCTPAHCTBEHHOE CTpoeHue MOIeKyl. CTPYKTypHast U IIHC-TPAaHC-U30MEPHS ATKEHOB

15 Ouznyeckue U XUMUYECKHe CBOMCTBA alkeHoB. [IpaBuiio MapkoBHUKOBa 1

16 Crioco0bI mosTydeHus 1 IPUMEHEHNE aJIKEHOB 1

17 [Tpaktuyeckas padora Ne 1 no teme "[losyuenue sTuieHa u u3ydeHue ero cBOicTa" 1

18 Pemenne pacuéTHpIX 33124 Ha ONPEICICHNE MOJIEKYIIPHON (hOPMYITBI OPraHHYECKOTO 1
BEIIleCTBa

19 AnKagueHsl: conpskEHHbIE, U30JUPOBAaHHbIE, KyMyTupoBaHHble. OcoOeHHOCTH 1
AIIEKTPOHHOT'O CTPOCHUS

20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX JTMEHOB

21 CrniocoOblI nosty4eHus U NpUMEHEHUE aJIKalueHOB 1

29 AJKWHBI: TOMOJIOTUYECKHH psJl, oOmast hopmysa, HOMEHKIATypa, DJIEKTPOHHOE U 1
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, PU3NUECKUe CBOMCTBA

23 XUMHYECKUE CBOWCTBA AIKUHOB 1

24 KauecTBeHHbIE peakliii Ha TPOMHYIO CBS3b 1

25 CrniocoOblI MostydeHus U IpUMEHEHUE alIKUHOB 1

26 Pemenue 3aa4: pacu€Tsl 0 YpaBHEHUIO XUMUUECKOM peakiuu 1

27 Cucremarusanusa 1 0000IIIeHNE 3HAHUI 110 TEME 1

28 ApEHBI: TOMOJIOTHYECKUH psif, 00mIast popMyia, HOMEHKIATypa. DIEKTPOHHOE U 1
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OCH30JI1a M TOJTyouIa, NX (PU3NIECKHUE CBONCTBA

29 XUMHYECKHE CBOWCTBA aPEHOB: PEAKIIMH 3aMeleHNUs 1

30 XVMHYECKHE CBOWCTBA apEHOB: PEAKIMH PUCOECTUHEHHS, OKHCIIEHIE TOMOJIOrOB OeH30I1a 1

31 OCOOEHHOCTH XUMUYECKHUX CBOMCTB CTHPOJIA 1

32 Pemenne pacuéTHBIX 33724 Ha ONpeIeTIeHHe MOJICKYJIIPHON (hOPMYJIbI OPTraHHMYECKOTO 1




BE€IICCTBA

33 CniocoObI 1oTydeHUsT U IPUMEHEHUE apEHOB

34 I'enernueckas CBsI3b MEKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB

35 Pacuérbl mo ypaBHEHUSIM XUMHUYECKUX peakuuid. Cuctemaruszanus 1 060011eHrne 3HaHu i 1
10 TeMe

36 [Tpupoansrtii ra3. [lomyTHbie HEPTAHBIC Ta3bl 1

37 KamMeHHbI# yromib 1 IpoIyKThI €ro nepepadoTKu 1

38 Hedtp u ciocoOs1 €€ nepepabotku. [Ipumenenre npoaykToB nepepaboTku HedTH 1

39 ['enernueckas cBsA3b MEKIY PA3IUUHBIMU KJIACCAMH YIJIEBOJOPOIOB 1

40 ["anoreHonpon3BOAHBIE YTIEBOAOPOOB: SJIEKTPOHHOE CTPOCHHUE; PEAKIIMH 3aMEICHUS 1
rajoreHa

41 JeiicTBre menoyen Ha rajloreHNnpon3BOAHbIE. B3anMmoaencTere TUrajioreHalKkaHoB ¢ 1
MarHveM U UHKOM

42 CucremaTu3zanus U 00001IeHre 3HaHU 10 pa3zaeny "YriaeBoaopoas"” 1

43 KonrtponbHas padora no reme "YriaeBogoposs"” 1

44 [TpenenbHbIE OJHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUH psJl, 001as popmyiia, CTpoeHHue 1
MOJIEKYJI, ©30MepHsi, HOMEHKIIATypa, Kiaccupukamus, Gu3ndeckne CBOWCTBA

45 XUMHUYECKUE CBOICTBA MPEEIbHBIX OHOATOMHBIX CIIUPTOB

46 CrniocoOblI Nosty4eHus U NPUMEHEHNE OJHOATOMHBIX CIIUPTOB 1

47 HpOUCTBIe 3¢uUpbl: HOMEHKJIATYpa U U30MepHUs, 0COOEHHOCTH (PU3NYECKUX U XMMHUYECKHX 1
CBOWCTB

48 MHS)FO&TOMHH@ CTIHPTHI: STUICHTIIUKOIb ¥ TJIMIEPUH, X (PU3HUECKre 1 XUMUIECKNE 1
CBOWCTBA

49 CriocoObI MOTy4eHUs U IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB 1

50 ®deHout: CTpoeHUE MOJIEKYITBI, (pU3ndecKue cBOKMCTBa. TOKCHYHOCTH (heHoIa 1

51 Xumudeckue cBoMcTBa (heHoma 1

52 Crioco6bI nostyueHust ¥ IpuMEeHeHne GeHosa 1

53 [IpakTuueckas padora Ne 2. Pemenue skcriepuMeHTaIbHBIX 331a4 10 TeMme "CrupThl U 1

dbenonsr"




54 Cucremarusanus 1 0000IeHNEe 3HAHUN IO TEME 1
55 ANbIErupl ¥ KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHUIIBHOM IPYIIIBI; TOMOJIOTUYECKHE 1
psabl, o01mas hopmyna, M30MepHsi U HOMEHKJIATypa
56 AJbaeruapl ¥ KeTOHBI: (U3HYECKUE CBOMCTBA; PEAKIIUU MTPUCOCTUHCHUS 1
S7 Peakuun oKkHCIIEHUS U KAUECTBEHHBIC PEAKLIMK AJIbJETUIOB U KETOHOB 1
58 Crioco0bI MOTy4eHUs albJICTHIO0B U KETOHOB 1
59 O1HOOCHOBHBIE TIPEIeNIbHBIE KAPOOHOBBIE KUCIOThI, 0COOEHHOCTH CTPOEHUS UX MOJICKYJI 1
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, UX (PH3HMUECKUE CBOMCTBA 1
61 XUMUYECKUE CBOWCTBA MPEIETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT 1
62 OcoOeHHOCTH CBOWCTB MypPaBbUHOM KACIOTH. MHOT000pa3ue KapOOHOBBIX KUCIOT 1
63 Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX U ApOMATUYECKUX KapOOHOBBIX, JUKAPOOHOBBIX, 1
THUIPOKCUKAPOOHOBBIX KUCIOT. [IpecTaBuTeny BRICIIHX KaPOOHOBBIX KUCIOT
64 [TonsiTHE O PON3BOAHBIX KAPOOHOBBIX KUCIIOT 1
65 CnocoObI Moy4eHus U IpUMeHeHne KapOOHOBBIX KHCIIOT 1
66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psizl, o01ast popmyria, M30MepHsi U HOMEHKJIATypa 1
67 dusnueckue 1 XUMUUECKHE CBOMCTBA 2(UPOB 1
68 Pemenne pacu€THpIX 3a1a4: IO YPaBHEHUIO XUMUYECKOM PEaKIiy, Ha OTPe/IeICHNE 1
MOJIEKYJISIPHOUM (OPMYJIIbI OPTaHHUECKOTO BEIIECTBA
69 [TpakTuueckas pabota Ne 3. Pemienne skcriepuMeHTaNbHBIX 3a71a4 1o TeMe "KapOoHoBbIe 1
KkucaoThl. CrioxxHble 3PUpHI"
70 JXKupsr: crpoenue, Gu3NUecKue U XUMUYECKHE CBOMCTBA (THIPOIIH3) 1
71 OCOOCHHOCTH CBOWCTB JKUPOB, COJIEPIKAIINX OCTATKU HETIPEIETbHBIX )KUPHBIX KUCIOT. 1
Kupsl B mpupone
79 MBpia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MotoIee aeiictsue. [loHsaTue o 1
cuHTeTHYeCKUX Motonux cpeacTrax (CMC)
73 ['eHeTHuecKas CBSI3b YTICBOJOPOIOB U KUCIOPOJICOACPIKAIIIX OPTaHUICCKUX BEIIECTB 1
74 Pacuérel no ypaBHEHUSAM XUMHUYECKUX PEAKIUN 1
75 CucremaTtu3aiys U 0000IIeHHEe 3HAHUN TI0 TeMe 1
76 OO0m1as xapakTepucTUKa YIJIEBOJIOB U Kilaccu(UKanus yrieBo 0B (MOHO-, U- U 1




MOJIMCaXapHU/Ibl)

77 MoHocaxapuabl: pu3nyecKre CBOMCTBA U HAX0XKJICHUE B IPUPOE

78 [IpumeHneHue ritoKo3bl, €€ 3HaU€HNE B XKU3HEACSITEIbHOCTH OpraHu3Ma

79 Jucaxapuabl: caxapo3a, MajlbT03a U JlakTo3a. HaxokaeHue B npupoie 1 puMeHEeHHe
JcaxapmioB

80 [onmucaxapuasl: CTpOEHUE MAKPOMOJIEKYJ, (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
IpUMEHEHHE

81 [TonsaTne 06 NUCKYCCTBEHHBIX BOJIOKHAX

82 Pemenne pacueTHbIX 3aa4 Ha ONPEAEICHUE JIOJIM BbIX0/A IIPOIYKTA PEaKLUu OT
TEOPETUYECKH BO3MOXHOTO

83 CucremaTtu3zanus U 0000IICHIE 3HAHUI 10 pa3IeiTy

84 KoHnTtponbHas padorta mo teme "Kuciaopoacoaepkaimye opraHnueckue coeIuHeHns"

85 AMUHBL: KTaccUpUKAIH, CTPOCHUE MOJIEKYII, 001ast popmyIia, H30MepHsi, HOMEHKJIaTypa
U Qu3nuecKue cBoiicTBa

86 XUMHYECKHE CBOMCTBA ann(paTHIECKUX aMUHOB

87 AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH XUMHUYECKUX CBOMCTB aHUJIMHA

88 Crioco0bI mosTydeH s ¥ IpUMEHEHNE aTu(paTHIeCKIX aMHHOB

89 AMUHOKHUCIOTBI: HOMEHKJIAaTypa U u3omepus, puznueckue cBoiicrsa. OTaenbHbIe
IPEJCTaBUTENN 0.-AMUHOKHUCIIOT

90 XVMHYEeCKHE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUEHUE AMUHOKHCIIOT.
CuHTE3 ¥ TMJIpOJIN3 NENTH]IOB

91 Benku xak npupoaHbIe MOTUMEPHI; CTPYKTYpPbI OEJIKOB

92 XUMHYECKHE CBOWCTBA OEJIKOB

93 A3oTcozeprKalie reTepouKINIeckie coenHeHns. HyknenHoBbIe KUCIOThL: COCTaB,
CTpOeHHEe U OHoJIoruvecKas poJib

94 FpaKTquCKaﬂ pabota Ne 4. Periennie skcriepuMEeHTAIbHBIX 3a7a4 110 TeMe

A30TcoJepKalle OpraHnyecKre coequHeHus"
95 {[paKTI/I‘-IeCKaSI pabota Ne 5. Perienue OKCIEPUMEHTATBHBIX 37121 110 TeMe
PacniosnaBanue opraHuyeckux coeuHEeHUN"
96 KonTtponbHast pabora o Teme "A30TcoepKalire OpraHndeckue COeAMHEHUS "




97 OcHOBHBIE TOHATHS XUMHH BHICOKOMOJICKYJISIPHBIX COEAMHEHUN U METObl UX CHHTE3a — 1
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS
98 [Tnactmacchl. YTunu3zanus u nepepadoTKa IIacTuKa
99 DnacToMepbl: HaTypaJibHbII CUHTETHYECKHE Kaydyku. Pe3rna
100 BonokHa: HatypalibHbIE, UCKYCCTBEHHbIE, CHHTETHYeCcKKE. [lonMepsl cienuaibHOro 1
Ha3HAYCHUS
101 'I:IpaKTI/IqCCKaﬂ pabota Ne 6. PemieHne skCiepuMEHTAIBHBIX 337124 110 TEME 1 1
Pacnio3naBanue miactmacc 1 BOJIOKOH"
102 0606HIGHI/I€' '1/1 CHUCTEMaTHU3aIMs U3YYEHHOT0 MaTepuaia 1o TeMe "BbhIcCOKOMOIIeKyIspHbIC 1
COEJTMHEHUS
OBUIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 3 6
11 KJIACC
No KosnuectBo yacos
11/-11 Tema ypoka Beero Konrpoabnbie IIpakTudeckue
padoThI padoThI
1 Atom. CocTaB aTOMHBIX si7iep. XUMUUECKH 31eMeHT. M30Tomnbl 1
2 CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIA 1
3 Kraccudukaiiust XUMHYECKUX 3JEMEHTOB (S-, pP-, d-, f-amemenTsI) 1
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTATISIM 1
5 DNeKTPOHHBIE KOH(UTYpAIIMU aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU 1
6 DNIeKTpOHHBIE KOH(PUTYpAITUH HOHOB. DJIEKTPOOTPHUIIATENHHOCTD 1
v Ilepuonnueckuii 3akoH u [lepuoanueckas cucreMa XumMuyeckux 3smemeHTos /1. M. 1
Mengeneesa, CBsI3b C COBPEMEHHOM TEOPUEHN CTPOCHHSI aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX DJIIEMEHTOB M 00pa3yeMbIX UMHU 1
MIPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U NepUogam
9 CucremaTtu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe 1
10 Buapl xumuyeckoit cBsa3u. Mexanu3Mbl 00pa3oBaHus KOBAJICHTHOW CBsI3u. BogopoaHas 1
CBsA3b. MeXMOJIEKYJIISIPHBIE B3aUMOCHCTBHS




BaneHTHOCTE 1 BaJIeHTHBIEC BO3MOKHOCTH aTOMOB. CBS3b BHCKTpOHHOﬁ CTPYKTYPbI

1 MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM .

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX COEAMHEHUSAX: COCTaB U HOMEHKJIATypa 1

13 Bemecrna MOIEKYJIAPHOTO 1 HEMOJIEKY/IIPHOTO CTPOCHHS. Turel KpUCTATUINYECKUX 1
PELIETOK U CBOWCTBA BELIECTB

14 [TonsiTue o nucnepcHbIx cucreMax. IlpeacraBieHne o KOJUIOUAHBIX pacTBOPAx 1

15 VcTuHHBIE PaCTBOPBI: HACHIILIEHHBIE U HEHACHIILIEHHbIE, PACTBOPUMOCTD. 1
Kpucramnoruaparst

16 CniocoObI BhIpa)KeHUsI KOHIICHTPAIIUN PAaCTBOPOB 1

17 'I?GIHGHI/IG 3az1a4 ¢ I/ICHOJII)?;?BaHI/IeM MOHATHH "MaccoBas 7015 paCTBOPEHHOTO BellecTBa', 1

MOJISIpHAsi KOHLIEHTPALHsI

18 Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB

19 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 TeMe
KonTponbhas pabora no temam "Ctpoenue atoma. [lepuoanueckuii 3akoH u

20 [Tepuoanueckas cuctema xumudeckux 3nemenToB /. 1. Menneneesa", "Ctpoenue 1
BeecTBa. MHorooOpasue BeriecTs"
Knaccugukaius XuMHUeCKUX peaklnii B HEOPraHWYeCKON U OpraHn4ecKoil XuMuu. 3aKoH

21 COXpaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHHUS U MPEBPAIIECHUs SHEPTUU NPU XUMUYECKUX 1
peakumsax

22 TemoBbie 3¢ (HeKThl XUMHUYECKUX peakuuil. TepMoXxuMuiecke ypaBHEHUs 1

23 Bbruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKIUN U TEPMOXUMHUUECKUM YPaBHEHUSIM

24 CKOpOCTh XMMUYECKOHN peakluy, e€ 3aBUCUMOCTb OT pa3JIn4HbIX ¢akTopoB. Katanus u 1
KaTaJIn3aTophI

25 ['oMOreHHbIE U reTepOreHHbIE PEAKIUU 1

26 HpaKTquCISaﬂ pa60Ta"N9 1 mo Teme "BnusiHre pa3anuHbIX (PaKTOPOB HA CKOPOCTH 1
XUMHUYECKON peaKIuu

27 OO6patumMbie U HeOOpaTUMBbIEe peakliii. XUMUYECKOEe paBHOBECHE 1

o8 [TpakTiueckast pabota Ne % o TeMe "BinsHue pa3nuyHbpIx GaKTOPOB Ha MOJIOKEHHE 1
XUMHYECKOT'O PABHOBECHS

29 DnekTponuTrdeckas aucconuarus. CUiIbHbIE U clla0bie 3JeKTPOIUTh. CTETeHb 1




UCCOLIMAIAN

HNonnoe npoussenenue Boapl. Cpena BOIHBIX pacTBOpoB. Bomopoaueiit mokasarens (pH)

30 1
pacTBopa
31 I'maposns coneit. Peakuuu, npoTekaromuye B pacTBOpax 3JIEKTPOJIUTOB 1
32 [IpaxkTuyeckas padora Ne 3 o teme "XUMHUYECKHE PEaKLIUU B PACTBOPAX JIEKTPOIUTOB" 1
33 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PeakIuy. BaskHel e OKuCIuTean 1 BOCCTAHOBUTEIH 1
34 Merton 371eKTpOHHOTO (3JIEKTOHHO-HOHHOT0) OajaHca 1
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1
36 Pemienue 3a1a4 pa3nuyHBIX THIIOB 1
37 Pemrenne 3a1ayu pa3audyHbIX TUIIOB 1
38 Cucremaru3zamus u 0000meHre 3HaHUH 110 TeMe " XUMHYECKUe peaKiium’” 1
39 KoHTposbHast padota o teme "XuMudeckue peakiuu” 1
40 [Tonoxxenne HemerawioB B Ileproanyueckoi cucreMe XMMUYECKUX 1eMeHToB /1. 1. 1
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3NYECKUE CBOWCTBA HEMETAILIOB
41 AnnoTponusi HeMeTauioB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa)
42 Bopopona: nonyyenue, puszndeckrue U XUMUYECKHe CBOWCTBA. [ MapH bl 1
43 Fan?reHLI: HaXO0XXJCHUE B IIPUPO/IE, CIIOCOOBI MOTyUeHUs, (prU3nUecKre 1 XUMUIECKHe 1
CBOWCTBA
44 ["anorenoBoopo/bl. BaskHeilmue kucnopoacoaepkaliye COeAMHEHUS TaloreHOB 1
45 JlaGopaTopHsble MPOMBIIIIICHHbIE CTHOCOOBI OTTy4YeHHS TaJoreHoB. [IpruMenenue 1
raJIoOTeHOB U UX COeIMHEHUH
46 [IpakTuueckas padora Ne 4. Pemenue skcriepuMeHTaIbHBIX 3aa4 1o Teme "["amorensr” 1
47 Kucnopon: nabopatopHble U TPOMBIIUIEHHBIE CTIOCOOBI MOTY4YeHUs, (PU3HUECKUE U 1
xuMuyeckue cBoiictBa. O30H. [IpuMeHeHne KUcIopoaa U 030Ha
48 OKcubl ¥ IEPOKCHIBI 1
49 Pemienue 3agau pa3nuyHbIX TUIOB 1
50 Cepa: Hax0XXJICHHE B MIPUPOJIC, CITOCOOBI MOTyUeHUsI, PU3NIECKUE U XUMUIECKHUE CBOWCTBA 1
51 CepoBogopon, CyabhuIbI 1
52 Kucnopoaconepxarniue coenuaenns cepbl. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI 1




[TpakTrueckas padora Ne 5. Pemenne sxkcnepuMeHTaIBHBIX 3a1a4 1o TeMe "Cepa u e

53 " 1
COCIMHEHUS

54 A3OT: HaXOXKJIEHUE B IPUPOJIE, CIIOCOOBI NOTYUEHHUsI, PU3NUECKUE U XUMUIECKHIE CBOHCTBA. 1
AMMUaK, HUTPUJIBI

55 Kucnoponcoanepxamue coequaenus a3ota. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI 1

56 [IpumeneHue a30Ta U ero coeAMHEHUN. A30THBIE YI00OpeHus 1

57 ®Dochop: HaxXOXKIEHHE B IPUPOE, CIOCOOBI MOTyUYeHHs, PU3NUECKHE U XUMUUYECKUE 1
cBoiictBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopconepxamue kucaotbl. Comau GochopHOI KUCTOTHI 1

59 [Tpumenenne dpocdopa u ero coequnenuii. DochopHsie y1oopeHus

60 IIpakTnueckas pa"(")OTa Ne 6. Penienue skcriepuMeHTaNbHBIX 331a4 1o Teme "A30T u pocdop 1
U UX COCTMHEHUS

61 Yraepon: HaX0KJICHHE B [PUPOJIE, aIIOTPOIIHbIE Moaudukanyu; Gusndeckue u 1
XUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcup yrnepona(ll), okcun yrnepona(1V), yronpHas kuciaoTa u €€ conu 1

63 Pemienue 3agau pa3auyHbIX TUIOB 1

64 eriV[HHfII HaXO0KJICHHE B IPUPOJIE, CIOCOOBI MOTyYeHUs, GPU3NUECKUE U XUMUYECKHE 1
CBOWCTBA

65 Oxcun kpemuus(1V), kpeMHUEBast KMCIOTA, CUIUKATHI 1

66 [TpumeneHne KpeMHUS U ero coeauHeHni. CTEKII0, ero MoTyYeHne, BUIbI CTEKIIa 1

67 Pemienue 3a1au pa3auyHbIX TUIOB 1

68 Cucremaruzanuusa 1 00001enre 35anuii no reme "Hemerayuisr" 1

69 KonTtponbHast padora no Teme "Hemerasmisr" 1

70 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOThI, KOPPEKIMS OIMIMOOK 1

71 [Tonoxxenune metamioB B [leprpoanueckoit cucreMe XUMHUYECKUX 3JIeMeHTOB. OCOOEHHOCTH 1
CTPOCHUSI DIIEKTPOHHBIX 000JI0YEK aTOMOB METaJIJIOB

72 O6mue ¢puznueckre cBoiicTBa MeTaioB. [I[puMeHeHne MEeTaIoB B OBITY U TEXHUKE 1

73 CmutaBsl MeTasuioB. Koppo3us Mmetamios 1

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1




75 DIIEKTPOXUMUYCCKUN Psijl HANPsDKEHUH MeTallioB. OO1ue criocoObl OJydeHHS] METAIIIOB 1
O6mas xapakrepuctika MetayuioB |A-rpymnsl [leproanyeckoit cucTeMbl XUMHUYECKUX

76 a1emMeHTOB. HaTpuii u kanmii: monydenue, GU3NIECKue U XMMUYECKHUE CBOMCTBA, 1
NPUMEHEHHE MPOCTHIX BEIIECTB U MX COSAMHEHHUM
O6mas xapakrepuctika MetaiioB IA-rpynmnsl [lepuonndeckoil cucTeMbl XUMHUECKUX

77 3JIEMEHTOB. MarHuii M KaJbIMil: TIOJlydeHHe, (PU3NIECKUEe U XUMHUYECKHUE CBOMCTBA, 1
NPUMEHEHHE MPOCTHIX BEIIECTB U MX COSAMHEHUM

78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79 AIOMUHUI: TIOTy4YeHHE, (pU3NUECKre U XMMUUECKHUE CBOMCTBA, IPUMEHEHNE

80 AmboTepHbIe CBOMCTBA OKCH/IA U THIPOKCH/IA AIIFOMUHUS, THIPOKCOKOMILIEKCHI 1
ATIOMUHUS, UX TIPUMEHEHUE

81 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

82 [TpakTuyeckas pa6(')'Ta Ne 7. Pemenue skcriepMMeHTaNIBHBIX 3a/1a4 10 TeMe ""MeTauibl 1
TJIABHBIX TTOATPYIII

83 OO61as xapakTepucTiKa MeTauioB nodouHslx noarpynn (b-rpynn) [lepuoauueckoit 1
CHCTEMBbl XMMUYECKHX 3JIEMEHTOB

84 dusnyueckue 1 XMMUYECKHe CBOWCTBA XpoMa U €ro COeTUHEHUHN, UX TPUMEHEHHE 1

85 Baxmueiliimme coeaunenus maprania. [lepmanranar kasus, ero OKMCIUTEIbHbIE CBOMCTBA 1

86 dusnueckue 1 XMMUYECKHe CBOWCTBA Kelle3a U ero coeuHenuit. [lonyuenue u 1
pUMEHEHHE CIIaBOB XKele3a

87 dusnyueckue 1 XMMUYECKHe CBOWCTBA MEIH U €€ COeTUHEHUH, UX IPUMEHEHHE 1

88 dusnyueckue 1 XMMUYECKHe CBOWCTBA LIMHKA U €0 COEMHEHUH, X TPUMEHEHHE. 1
['MapOKCOKOMIUTEKCH IMHKA

89 [TpakTuyeckas pabora Ne 8. PemieHne skCriepuMeHTANIbHBIX 337134 110 TeMe "MeTtaibl 1
1noOOYHBIX oArpymHn"

90 Pemrenue 3amaq pa3InaHbIX THITOB 1

91 O06o00611eHre U cUCTeMaTU3alus U3Y4eHHOro MaTepuaia no teme "Metasuib" 1

92 KonTponbHas padota o Teme "MeTtamib" 1

93 AHam3 pe3ynbTaToOB KOHTPOIBHON paObOThI, KOPPEKIIUS OIHOOK 1

94 Posib xuMuu B 0b6ecrieueHNH yCTOMYUBOTO pa3BUTHA YeoBeyecTBa. [loHATHE 0 HAyYHBIX 1




METOJaX UCCIICA0BaHNA BEIICCTB

HaquLIe IMPUHIHUIIBI OpraHru3anuy XUMHUYCCKOr'o IIpoOru3BOACTBA. HpOMBIH_UICHHBIe

% CIIOCOOBI OMyYEHUST BAKHEHUIITUX BEIIECTB 1
96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl U €T0 MOCIEICTBUS 1
97 XuMHus ¥ 3J0pOBbE YesoBeKa. JIekapcTBEHHbIE CPEICTBA 1
98 Xumug umy. Posap xumun B o0ecrieueHuy MUneBoil 0e30IIacHOCTH 1
99 Kocmernueckue u napdromepHsie cpectBa. bortoBas xumus 1
100 XuMUS B CTPOUTEIHCTBE. BaskHelIIne CTpOUTENIbHBIC M KOHCTPYKIIMOHHBIC MaTEPUAIIBI 1
101 XuMHUs B ceNbCKOM x03siicTBe. OpraHuyecKue 1 MUHEpaJIbHbIE YI00pEeHUs 1
102 Cucremarusanusa 1 0000IIIeHIE 3HAHUN 10 TEME 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* Xumus, 11 kimacce/ I'abpuensia O.C., OctpoymoB WN.I'., Cankos C.A., JIéBkun A.H.,
AxkmmonepHoe obmiectBo «M3narenberBo «IIpocBermenue

Xumus 10 knace O.C.I'abpuensn, U.I'.Octpoymos, C.}O.ITonomaper Beprukains "Jpoga"

METOJAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJISA
Xumus. Yrayonenusiit yposens. 10-11 kiacc. Metoanueckoe nocodue aBropsl: ['abpuensn
0.C, Octpoymos W1.T.

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bub6muoreka IIOK https://lesson.edu.ru/04/10

bubmnoreka LIOK

https://lesson.edu.ru/04/11

MoanucaHo: KazaHos Makcum
AnekceeBun4
DN: cn=KasaHoB Makcum
Ka3a H O B AnekceeBu4, c=RU,
o=MYHULINNAJIbHOE
BHOOXXETHOE
M a KCM M OBLLEOEPA3OBATE/IbHOE
YUPEXOEHWVE KAOYWCKOIo
MYHULUNMANBHOIO OKPYTA
AJ'I ekceeBuy "KALYMCKAS CPEHSS LLKONA",
email=kaduyschool2@mail.ru
MpuymHa: A o3HakomMuncs ¢ aTum

[OKYMEHTOM
[Hara: 2023.10.17 16:13:53 +03'00'






		2023-10-17T16:13:53+0300
	Казанов Максим Алексеевич
	Я ознакомился с этим документом




