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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma mo XMMHUHU Ha ypOBHE CpeaHEro odiero odpaszoBaHusi pazpaboTana
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Qeneparuny, TpeOOBaHMKH K pe3yiabrataM OCBOeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(POIl COO), npencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIOUIMX OCHOBHbBIE 00pa30BaTENIbHBIE IPOTPAMMBI, U OCHOBHBIX I0JIOKEHUN «CTpaTeruu
pasBuTHsl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOTO oOpa3zoBanusi ywammxcs 10-11 kmaccoB. WM3ydeHwe mnpeamera,
peaiimzyeMoe B YCIOBHUSX AUPPEPEHUHUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOIUMYIO Ul aJanTaludd UX K ObICTPO MEHSIOUIMMCS YCIIOBUSM JKM3HU B COLIMYME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHS B OpraHU3alMsx MpodecCHOHATBLHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMUS SBIISETCS OJJHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosararomumu mnonoxenuasmu ProC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPEOOBAaHUMN K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
POrpaMMOii 0 XUMUU (YHKITUH:

e WH(POPMAIMOHHO-METOIMYECKAs, peaNn3alnrs KOTOPOH oOecreynBaeT MOIydeHHE
IIPEJICTaBICHUS O LESIX, COJIEp)KaHUHU, oOLIel cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEAICTBAMHU MPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

e  OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejelieHue:
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Y4eOHOTo
MarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(GOpMHPOBAHUIO COJEpPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM O00pa30BaTEeNIbHBIX
JOCTHXKEHUI 00ydJaroluxcsi B paMKaX HMTOrOBOM arrecTanuu B (GopMe €IuHOro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YEHUS! XUMHH:

e yCTaHABJIMBAET MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe I U3YUEeHUS
B paMKax  OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  pacOpeleleHue U
CTPYKTYpUpPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJIEPKaTEeJIbHBIM JIMHUSAM/pa3aenam
Kypca;

e JaéT MpUMEpPHOE pacnpeieieHue yueOHOro BpeMeHH, pEKOMEHIYEMOT 0O ISl U3y4eHUs
OTJIEIbHBIX TEM;

e TIpeAsiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHsI Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH ITIOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

e JAET METOAMYECKYID HHTEPIPETALMIO LeJIedl M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPEIHEr0
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKHU ITUIAHUPYEMBIX pE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CpeAHEro oouiero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYyYalolIerocss IO OCBOCHHUIO COJEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMSAM B [porpaMMme 1[0 XHUMHUHU IPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMUU Ha YypOBHE OCHOBHOro o0mero oOpas3oBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH collepikaHus y4eOHOTo mpeaMera « XUMHUsS» 0CTaéTcsl BO3MOKHOCTh BBIOOpA €ro
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO POoGHIIsi 00ydeHHUS.

B cootBerctBuM ¢ koHuenrtyajabHbIMH TOJOkeHUsAMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypOBHEH B cucTeMe auddepeHInpOBaHHOTO 00yUeHUs HA
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha peaJln3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIUM J3TaloM IOJyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JTUCIUIIMH B By3aX M OpraHu3alusax cpeaHero npodeccuoHanbHOro oopasoanus. B 31oii cBsizu
U3y4YEHUE TIpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yIriyOJIeHHE TEOPETUYECKOW M TMPAKTHYECKOM TMOATOTOBKA OOYYarOIIMXCs, BBIOPABIIMX
onpeAenéHHblil Mpoduiib 00ydeH s, B TOM YKCJE C MEePCHEKTUBON MOCIEAYIOUIEr0 MOMydeHus
XUMHYECKOro 00pa3oBaHus B opraHu3aiusix rnpodeccuonansHoro oopasopanus. Hapsiay ¢ atum,
B cBere TpeboBanmii @I'OC COO K TUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHONW MPOTPaMMBI CPETHET0 OOLIer0 0Opa30BaHUs U3YUCHHE MpeaMeTa «XUMUS»
OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTUS 00YJarOIIUXCH,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUM, YMEHUN pallHOHATH3AINH Y4eOHOTO
Tpyna W  O0OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HMMEIOIIUX  MEXKIUCUUILUTMHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipeMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayOnénnele Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTpe/eNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpKaHMs 3TUX KYpCOB B
porpaMMe Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yIIIyON€HHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xuMmus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUMH, OTHOCSIIMXCSA K 0a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUUM IOJIydyaeT OMNPEesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMi  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOn€HHOM ypOBHE M3Y4eHHUs MpeaMeTra obecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOECHUU
BEILECTBA, XUMHUECKOW CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHUsl PEaKIMil, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU M TEPMOJUHAMUKU. V3ydeHne nepruoinueckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b 00OBACHSETCS C
TOYKU 3pEHHs] PHEPreTHYECKUX HM3MEHEHUil mpu e€ oO0pa3oBaHMM M Pa3pyLICHUHU, a TaKXKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOIHIETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOIN3E PacIliaBOB
W pAacCTBOPOB BEIIECTB. B Kypce OpraHMYecKOl XWUMHHM MpPH PACCMOTPEHUH PEAKIIMOHHOMN
CHOCOOHOCTH COEMHEHUH yenseTcss 0oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX Peakli.
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Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
W3YYCHUS IS KIACcCOB ompeaenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha HUX CTPYKTYpY H
XapaxkTep JIOMOJHEHUM K O0IIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COACPKAHHH TPEAMETa I KIACCOB XHUMHUKO-(DH3HMYECKOro
npoduist OOJBINIOE 3HAYCHUE OyIyT MMETh 3JIEMEHTHl Y4eOHOIro Marepuaja Mo oOmeld XUMHH.
[Ipu u3yyeHuu mnpenMera B JaHHOM cly4yae akLEHT OyJeT craeigaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonekynsipHast Teopus B (HU3MKE), 3aKOHBI COXPAHCHHUS MACChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 e Bpems B coaep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OMOIOrHUecKOro nmpodus
00BN yeIbHBIN Bec OyJeT UMEeTh OpraHuyeckas XuMusi. B 3ToM ciydae mpenocraBisiercs
BO3MOXXHOCTB JJIs1 00Jiee 00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHU3aIluu KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JHUMU/bL, OEJKH, YIJIeBOJAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSI O COCTaBE M CBOMCTBAx IPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIECTB
CILy’KaT OCHOBOM JIJIsl U3Y4EHUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, IUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAyYHBIX
METO/I0B MO3HAHUA U OIbITA MPAKTUUYECKOTO NPUMEHEHUSI HAYUHBIX 3HAHUN U3yUYEHUE MpeameTa
«Xumusi» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4eOHBIMU
npeAMETaMH, BXOISAIIMMHU B COCTaB MPEAMETHBIX obJiacTell «EcTecTBEeHHO-HAYYHBIE MPEIMETHI»,
«MaremaTuka u uHpopMaTHKa» U «Pycckuii A3bIK U JTUTEpATypay.

[Tpu uzyyenun yueOHOro mpeamera «XHUMHs» Ha YrIIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OPMHPOBAHHE OCHOB HAyKM XHMHH Kak 00JacTu
COBPEMEHHOT'O €CTECTBO3HAHHUSA, IPAKTUYECKON JIE€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTypHl. PelieHue 3Toil 3amaun Ha yriayOlE€HHOM YpOBHE HU3yUYECHHS
npeaMeTa npernoaraeT peaau3aluio Takux 1enei, Kak:

e (¢dopMHpOBaHME MPEJICTABIICHUN: O MaTepUATLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBJIEHUI MPUPOJIbI, O MECTE XUMUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00ecleYeHNH YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA: B PEIICHUU
MpoOJIeM HKOJIOTUYECKON, IHEPreTUYECKON W THUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3[JaHUM HOBBIX MAaTE€pPUAJOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
o0ecrieyeHNH panMoOHAIBHOTO MPUPOJONOIB30BaAHMS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U 00IIEH KyJIbTyphl YETIOBEKA, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CpEIE;

e OCBOCHHME CHCTEMBl 3HAHUH, JISKAIIMX B OCHOBE XUMHYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpPUIl XMMHUM, COBPEMEHHBIX MPEACTABICHUII O CTPOCHHUM BEIIECTBA HAa Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
Hay4YHbIX MPUHIIUIAX XUMUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y 0O0yYarOImMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMUYECKMX 3HAHMM 11 OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWUMHUH, AN OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOTO pEIICHHs MpoOJeM, CBS3aHHBIX C
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XMMHEH, TMPOTHO3UPOBAHMS, AaHAJIM3a W OLEHKH C MO3UMIHA 3SKOJOTMYECKOM
0e30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIE30BAHHEM | MepepadoTKOMH
BEILIECTB;

yrayOieHue NpeACTaBICHUM O Hay4YHBIX METOJax I03HaHUS, HEOOXOIUMBIX s
NpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIUX (DYHKIIHIA
LEJIOCTHONW CHUCTEMBI CpeJHEro oOuiero odpa3oBaHUsl NpU HU3YYEHHH IpeaMeTa «XHUMHUS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KakK:

BOCIIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHS K
IIPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBAIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS 00IIEYeTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HHTEUIEKTYaJIbHBIX W  TBOPYECKHX
CrocoOHOCTEH 00yJarommxcsi, GopMUpPOBAaHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMOOOpa3o0BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
npoecCHOHaNBHOM U OOLIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

(GopMUpOBaHHE YMEHHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIIOJIB30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TIOJIE3HOU
9KOJIOTHYECKOH JeITeTbHOCTH.

OO0miee 4YMCIO YacoB, MPEIYCMOTPEHHBIX sl M3yYEHHS XUMHUH Ha YTIyOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 xmacce — 102 yaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aroma yriepoga. XUMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOHuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENTOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs M TpolHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIax
opranuveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopuss crpoeHust opraHudeckux coenuHeHnit A.M. byrtiaepoBa u coBpeMeHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. Ms3omepusa. Buuabl wu3omepum: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o kinaccudukanuu opranndeckux Bemiects. [lonsTHe o GyHKIIMOHATBLHON
rpynne. 'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHu4ecKuX
coenunenuit (IUPAC) u TpuBuanbHble HA3BaHUS OTIIEIBHBIX NPEACTABUTEICH.

OcoOenHoct M KilaccUpUKalusg  OpraHmdyeckux  peakuuil.  OkuciaurenpHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB W MaTepualaMu Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHMYECKHUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii aakaHoB, oOmas (GopMyia, HOMEHKIATypa U MU30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, S -THOPHIM3AIMS aTOMHBIX
opburaneit yrieposa, 6-cBsa3b. @U3NUECKUE CBONCTBA AIIKAHOB.

XvMHYEeCcKHEe CBOWCTBA aJKaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIM3a, KpEeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupoje. CriocoObl MOTydeHUs U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O6mast popMyina, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKMX CBOMCTB MasbIX (LMKJIONPOMNAH, LMKIOOYyTaH) M OOBIUHBIX (LMKIIONEHTaH,
LUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuil psiji agkeHoB, o0mas GpopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT AJKEHOB, SP>-THOPHIM3AIMs aTOMHBIX opOuTaneif
yriepoja, 6- U n-cBsa3u. CTpyKTYpHas U TeoMeTpuueckas (Iuc-TpaHc-) usomepus. dOusznyeckue
CBOIWCTBAa aJKEHOB. XWMHYECKHE CBOWMCTBA: PEAKIHUHM MPHUCOCIUHEHUS, 3aMEIICHUS B O-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyauposannvie). OCOOCHHOCTH  DJICKTPOHHOTO CTPOCHHS M XHUMHUYECKHX  CBOWCTB
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conpsikEHHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspKEHHBIX AMEHOB.
CrniocoOblI NoTy4eHus ¥ NPUMEHEHNE aJIKaIuEeHOB.

Anxunbl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysia, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, AUMEPU3allMu U TPUMEpPHU3aluu, OKuciaeHus. KucnoTHele CBOICTBa ajIKWHOB,
MMEIOLINX KOHIEBYIO TPOMHYIO CBsA3b. KauecTBEeHHBIE peaklMu Ha TPOHHYIO CBs3b. CrocoObl
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoaopoasl (apeHsr). I'omomornyeckuit psix apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peakluu MpPUCOeIUHEHUS,
OKHCIICHHE TOMOJIoroB Oen3omna. Ilpeacrasienne 06 opueHTHPYIOUIEM ISHCTBUU 3aMeCTUTENeH
B OCH30JIbHOM KOJIbIIE Ha NMpUMEpE aJKUJIbHBIX PAJAMKAIOB, KapOOKCUIBHON, TUIAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamust  ctupona. CrocoObl  MONyYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrueie HedTsHble Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu HePTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrer nepepabotku HedTH, UX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOpPOIOB. Peaknuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, LHUAHOTPYIIy, aMuHOrpymmy. [leificTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiénouyd. BzaumopelicTtBue
JUTAJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O METalIoOpraHMYecKUX COCAMHEHHSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIIEBOAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIVIEBOAOPOAOB  (pPacTBOPMMOCTH),  KAueCTBEHHBIX  peakLuit
YIJI€BOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WIIM MOAHOW BOJIBI, pacTBOpa
IepMaHraHata Kajiusi, B3aWMOJICHCTBME alleTHJeHa C AaMMHUA4YHbIM pPacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIIepo/ia U BOJOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoOMJIeHHe ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KaydyKOB W PE3UHBI, MOJIEIMPOBAHUE MOJIEKYJ
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OmHOATOMHBIE CHUPTHL. CTpoeHME MOJEKyJl (Ha IpUMEpe MeTaHoja U
sTaHosa). ['oMonorudyeckuii psij, odmas Gpopmysna, n3oMepusi, HOMEHKIATypa U Kiaccuukaius.
®usnyeckue CBOICTBA NPEIENIBHBIX OJHOATOMHBIX CHMPTOB. BomoponHsle CBA3M MeEXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHciaoTaMu. KadecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHU3M 4YellOBeKa.
CriocoObI ostyueHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOACUCTBUE C OPraHUYECKMMHM U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacraBienne o MexaHu3Me
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peakiuii HykJIeopUIbHOTO 3aMenieHus. JlelicTBue Ha opraHu3M denoBeka. CrocoObl MOTydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHbBIE
peakiuu Ha QeHon. TokcmdHocTh ¢eHona. CrocoObl TMOMydeHHWs W MpUMEHeHHne (eHoa.
®enondpopManbaeriuaHas cMoa.

KapOoHuIbHBIE COCNMHEHHMSI — QIBJCTUABI M KETOHBl. JIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMooruyeckue psapl anbIerHJI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJIarypa. PU3MYECKHME CBOWCTBA AJBJIETUJIOB M KETOHOB. XHWMHYECKHE
CBOMCTBAa QIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE abIETUJIOB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHs W MPUMEHEHHUE albJIerH0B U
KETOHOB.

OnHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOMOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakius STepuuKaiuu, peakiuuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooOpasre kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THUAPOKCUKApOOHOBBIX KucioT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO.E8AS, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIyYeHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxwnble 3¢upsl. 'omMonornueckuii psia, odmas Gopmyia, H30MEepHsi 1 HOMEHKIIATYpa.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTOYHOU Cpejie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XUPOB: THAPOIHU3 B KUCIOH U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIIMX OCTATKH HETPEAETbHBIX KHUPHBIX
KUCHOT. JKUpsl B IpUPOJIE.

MBb11a KaK cOJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: TNIOK03a, (pPyKTO3a, TajakTro3a, pubo3a, aAe30Kcupubosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUAHOW TIpYyNIN, CIMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MajapTO3a U JaKTo3a. BoccraHaBmuBaromue u
HEBOCCTaHaBIUBaloOLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitono3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha U LeUIoio3bl. (Pu3nyeckue CBOMCTBa KpaxMajga U LEIUTIOJIO03BI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAs PEaKUus ¢ MOJOM. XHMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHE 3(PUPOB LEeT0a03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCepUMEHTAIbHbIE METOJbl M3YUEHUS BELIECTB M MX IMpEeBpallleHUui: pacTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACWCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETU] Ha pacKaJI€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHMPTa
JUXPOMATOM KaJiusi (BO3MOXHO MCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIEC PEaKIMH Ha
anbaeruasl (¢ ruapoxkcuaom auammuncepeopa(l) u rugpoxcngom meau(ll)), peakuus raumnepruHa
¢ ruapokcurom Meau(Il), xumuueckue cBONCTBa pacTBOpa YKCYCHON KHUCIOTHI, B3aUMOJIeHCTBHE
pacTBopa rroko3bl ¢ ruapokcuaom meau(ll), BzammosmelicTBre Kpaxmaiia C MOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHBIE
3huphI».

A3oTcoaepxanie OpraHnyecKne CoeINHeHusl.



AMUHBI — OpraHW4YecKWe TMpOW3BOAHBIE ammuaka. Kiaccudukamnuss amMHHOB:
anupaTHYECKUe U apOMaTUYCCKUE; MIEPBUYHbBIC, BTOPUYHBIE U TpeTuuHbie. CTPOCHHUE MOJIEKYII,
obmas ¢opMmyia, u3omMepusi, HOMEHKJIATypa U (pU3UYEecKre CBOWCTBA. XMUMHUYECKOE CBOMCTBA
annpaTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWUJIMPOBAHHE, B3aMMOJICHCTBHE IMEPBUYHBIX
aMHHOB C a30THCTOM KHUCIOoTOU. COoJIM alKMIIaMMOHHUS.

AHWIMH — IpeACTaBUTENIb aMUHOB apoMaTrudeckoro psana. CtpoeHue aHuwivHa. Bzanmuoe
BIIUSTHUE TPYII aTOMOB B MoJieKyjie aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peaknuu Ha aHWIMH. CHocOOBI TMONMYYEHUS W NPUMEHEHHE anu(aTHUYeCKHX
amuHOB. [loydeHre aHWIMHA U3 HUTPOOCH3071a.

Amunokuciotrsl. Homenknatrypa u  wu3oMepus. OTtlenbHble TPEACTABUTENIH  O-
aMUHOKHCIIOT: TJIMIUH, ajaHuH. OU3NYECKHE CBOMCTBA aMHUHOKHCIOT. XMMHYSCKHE CBOMCTBa
AMUHOKHCIIOT KaK aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus TOJUKOH/ICHCAIINH,
oOpa3zoBaHMe MENTUIHON CBs3U. bruonornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 U THUAPOJIU3
MIETITHIOB.

benku kak npupoansie mosumepbl. llepBuunas, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, NEHATYpalus, KaueCTBEHHBIC PEaKIMu Ha
OeTKu.

OKCIIEPUMEHTAIbHbIE METOJIbl M3YYEHHMS BEIIECTB M HMX MPEBPALIECHUN: pPaCTBOPEHUE
OETKOB B BOJIE, ICHATYpalusi OCITKOB MPU HAarpeBaHWU, I[BETHBIC PEaKIMM Ha OCNKH, pelIeHue
SKCIIEPUMEHTAIBHBIX 33Jlad MO0 TeMaM «A30TCOAEpKAIIME OPraHUYECKUE COCAUHEHUS» U
«Pacrno3HaBaHue OPraHUYECKUX COCITUHEHUI.

BbicokomosiekyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALUU, CpPEeAHsss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSUHEHUN — TTOJIMMEPHU3AIIUS U TIOJTUKOHICHCAIIUS.

[TomumepHbIe MaTepUalibl. IInacTMaccel (monmuaTHIICH, TOJTUIIPOTIUJIEH,
MTOJIMBUHUJIXJIOPUI, MOJIUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKApPOOHATHI,
nonudTHIeHTepedTanar). YTunuzanus u nepepaboTka MiIacTHKa.

DnacToMephl:  HaTypaldbHBI KaydyK, CHHTETUYECKHE Kaydyku (OyTaJueHOBBIN,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BomnokHna: HarypanbHbIE (XJIOTOK, IIEPCTh, MIENTK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO  Ha3HayeHUst (TEQUIOH, KEBJAp, ODJIEKTPOIPOBOISAIINE
MOJIMMEPHI, OMopasiiaraeMple MOJUMEDPHI).

DKCIepuMEHTaIbHbIE METOAbl M3YUCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMJICHUE C
oOpa3liaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAacC, Kay4dyyKoB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacrno3HaBaHMe m1acTMacc U BOJIOKOHY.

Pacuértnrie 3amaun.

Haxoxxnenne MosekynsipHOil GOpMyIbl OpraHUYECKOT0 COSTMHEHUSI TI0 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXIACHHE MOJEKYISIPHOU (OPMYIbl OPTraHUYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BeIIecTBa (Macce,
00BEMY) IPOYKTOB PEAKIIMU U/UITH UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HhOpMYIIbI
OPTraHWYECKOTO BEIMIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIIOCOOOB TMONYYEHUS,
onpeJieJIeHUe AOJIU BbIX0Ja IPOAYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanust MexxXnpeIMeTHbIX CBA3€H MpPU M3YYEHUH OpraHnyeckod xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W
MOHSATUM, TPUHSATHIX B OTEIBHBIX PEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.
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OO0mue ecTeCTBEHHO-HAyYHBIC TOHATHUSA: SBJICHHUE, HAy4YHBIH (hakT, TUMOTE3a, TEOPHs,
3aKOH, aHaJIM3, CHHTE3, KJIacCU(pUKaIus, HAOIIOACHUE, M3MEPEHHE, SKCIIEPHUMEHT, MOJIEINb,
MOJICTTUPOBAHUE.

®dwusmuka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKYla, JHEPreTUUYCCKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHUE BEUIECTBA, (PU3MUYECKUE BEIMYUHEI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA MU TETEpOTPO(HBIA THUII TUTaHUA, OpoXeHUEe, (POTOCHHTE3, IbIXaHHE, OCJKH,
YIIIEBOIBI, )KUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMAaeMBbIE, TOTUIHBO.

TexXHONOTHs: TUIIEBBIE TPOTYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIUE CPEIICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3J1€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHEe YPOBHU U TOAYPOBHH. ATOMHBIE
opburanu. Krnaccudukarus XMMUYECKUX dIEMEHTOB (s-, p-, d-, f-anementsl). Pacnpenenenue
3JIEKTPOHOB IO AaTOMHBIM OPOUTANIAM. OJEKTPOHHBIE KOH(UIypallM AaTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, JIIEKTPOHHBIC
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATEITLHOCTb.

ITlepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHYECKUX dnemeHToB JI.H.
MenneneeBa. CBsA3b NEepUOANYECKOrO0 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOKHBIX BEIIECTB MO TpyNmaM U
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /.M. Menneneesa.

XuMuYeckasi CBsI3b. BUABl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsSI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHeprus
U uHa cBs3M. [lonsgpHOCTh, HaNPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM cBsA3U. KpaTHbie
cBsA3u. BogopoHas cBsA3b. MexXMONIEKyIIpHbIE B3aUMOACHCTBHSL.

BaneHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBneHne O KOMIUIEKCHBIX coeauHeHMsAX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPJAWHALIMOHHON XUMUH.

BemectBa MOJEKYISIpPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THIBl KPUCTAIIMYECKHUX
PEIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsitne o nucnepcHbIx cucreMax. Mctunnble pacTBopsl. [IpencraBnenne o KOMTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJIsipHas ~ KOHLeHTpauus. HacblllleHHblE W HEHACHIIEHHbIE  PacTBOPHI,
pacTBopuMOCTb. KpucTamioruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIECTB. TpUBHAIbHBIE HA3BaHUS
OTJIEbHBIX NPEACTaBUTEIEH HEOPraHMUECKUX BEIIECTB.
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Knaccudukanmst XuMruuecKuxX peakiiuii B HEOPraHWYeCKONW U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHEHHUS W MPEBPAILICHUS DHEPTUU MPU XUMUUYECKHUX
peakuusax. Termmosbie 3 (HEeKTb XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklny, €€ 3aBUCUMOCTh OT Pa3IHyHbIX (akTopoB. ['OMOreHHBIE
U reTeporeHHble peakuuu. Katannus u kataam3aropsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuMU4eckoe paBHoBecue. KoHcTanTta
XUMUYECKOTo paBHOBecus. DaKTOphI, BIMSIOUIME HA TOJOKEHHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHLEHTpAlMU BEIECTB, y4yacTBYIOIMX B peakuuu. [Ipunuun Jle
[IaTense.

Onekrponautuueckas auccouuanus. CuibHble W ciabble  AeKTposuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHTpalibHas, 1ienouyHas. BogopoaHbii
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiyu nonnoro ooMena.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHusd. OKHUCIHUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIECHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTpOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PaCILIaBOB BEILLIECTB.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB U WX IMPEBPAIICHUI: pa3lIoKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalM3aTOpa, MOJEIM KPUCTAUIMUECKUX PEIIETOK,
MPOBEJCHUE pEaKuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIbIO
WHIUKATOPOB, U3YYCHHUE BIIUSHUS PA3UYHBIX (PAKTOPOB HAa CKOPOCTh XMMUYECKOW pEaKIUu U
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxxenne HemetraiuioB B llepuommyeckoit cucrteMe XuUMHYECKUX 3ieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. DU3MYECKHME CBOMCTBA HEMETAJUIOB.
AJToTponusl HEeMETaUIoB (Ha MpUMeEpe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyuyenue, pusuueckre ¥ XMMUYECKHE CBOWMCTBA: PEAKIMU C METaUlaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxknenune B mpupoje, CrocoObl MONy4eHUs, (GU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpOAbl. BakHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS] TallOT€HOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIOCOOBI MOTYYeHHs TajdoreHoB. [I[puMeHeHre rajloreHoB u
UX COEIUHEHHMM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJa.
®dusnyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopojga u o30Ha. OkKcuIbl U
MEPOKCHUIBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI TMONYyYeHUS, (U3MUECKHEe W XHUMHUYECKHE
cBoiictBa. CepoBomopon, cynbhuasl. Oxkcua cepsi(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCJIOTHI M UX coiu. OcCoOCHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeneHue cepsl u €€
COEIMHECHUM.

A3zor. Haxoxnenue B Tpupojie, CrocoObl MonydeHus, (pu3MUeckrne U XUMHYECKHE
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuabl a3oTa. A30THCTas W a30THAsl KHUCJIOTBI U UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOW KHUCTOTHL [IpuMeHeHue a30Ta W ero coeauHEHWi. A30THBIC
yI0OpeHusl.

®ochop. Haxoxkaenwe B mpupojie, crnocoObl MomydeHUs, GU3NYECKUE U XUMHUYECKUE
cBoiictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopnHas kuciora U €€ COIu.
[Tpumenenue docdopa u ero coenunenuit. ochopueie ynodpeHus.

VYrnepon, HaxoxIeHHe B Tpupoje. AIorpornHble Moaudukanuu. dusmueckue u
XUMHUYECKHE CBOWMCTBAa MPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoMm. Oxkcupn yraepoxa(ll),



12

okcun yriepona(lV), yrombHass kuciora um e€ coiud. AKTHUBHUPOBAHHBIA YTroJib, aJCOPOITHSI.
Oymnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHMe TPOCTHIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COEAUHEHUH.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl MOTy4eHus, (U3NYecKrue U XUMHUYECKHe
cBorictBa. Okcua kpemuusA(IV), kpemHMEBass KUCIIOTa, CHUIMKATHI. [I[puMEeHEeHHEe KPEMHUS U €Tro
coenuHeHuil. CTEKII0, €ro Mojay4yeHue, BUbl CTEKIA.

[Tonoxenue metamioB B Ileproguueckoil cUCTEME XUMUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayutoB. O0mue Gpu3nueckue CBOMCTBAa METAIJIOB.
[Ipumenenue MeTayioB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMUYCCKUN  psAJl  HampsbDKeHUH MeTauioB.  OOmmMe crnocoObl  MOJydeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprus. Ilonsarue o koppo3uu
MeTauioB. CriocoObl 3aIUThI OT KOPPO3UH.

OO6mas xapaktepuctuka MeTawioB IA-rpynmel [lepuoandeckoil CHCTEMBl XUMHUYECKUX
aneMeHToB. HaTpuii u xanuii: monydenue, Gpuandeckrue U XMMHUECKHE CBOWMCTBA, IPUMEHEHHE
MPOCTHIX BEHICCTB U UX COCAMHEHUH.

O6mas xapaxktepuctuka MetamioB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JIeMEHTOB. Maruuii ¥ KanblMii: ToJdy4YeHue, (QU3NYeCKUe U XUMHYECKHE CBOMWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U X coenuHeHUH. JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHUI: TIOJy4YeHUE, (U3UYECKUE M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro CcoeAMHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix noarpymm (b-rpymm) Ilepuomuueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coenHeHur. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl U ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
[TonyyeHnue u npuMeHeHHE Xpoma.

du3nyeckue M XUMHYECKHME CBOWMCTBA MapraHia M €ro CoeJuHEHuH. Baxueiimmne
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKkue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHu. OKCHIbl, THAPOKCUABI U
conu xkene3a(ll) u xeneza(Ill). [lonyduenne u npuMeHeHHE *Keje3a U ero CIIJIaBoB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MEIIU U €€ coenHeHui. [lonyuenne nu npumeHenrne
MEJIU U €€ COCTMHEHUN.

[{unk: monyyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGBOTEpHBIE CBOMCTBA OKCUAA
Y THAPOKCHU/IA ITUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne IMHKA U €ro COeAMHEHUH.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUN: H3YYCHUE
00pa3lloB HEMETaIoB, TopeHue cepbl, (docdopa, xkKeneza, MarHuss B KHUCIOPOJE, M3ydEeHUE
KOJUIeKIMU «MeTamibl W CIUJIaBbl», B3aUMOJEHCTBHUE IIETOYHBIX M MIEJIOYHO3EMEIbHBIX
METAJIJIOB ¢ BOJAON (BO3MOYKHO HCIIOJIb30BAHHE BUIEOMATEPUAIOB), B3aUMOJACHCTBUE LIUHKA U
’KeJle3a ¢ pacTBOpaMU KHUCJIOT U IIeI0Yel, KaueCTBEHHbIE peaKlii Ha HEOPraHUYECKUEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJIJIOB, B3aUMOJIEUCTBUE THAPOKCHUJIOB aTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHne IKCIePUMEHTANIbHBIX 3a7a4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coequHeHUs», «A30T 1 pocop U UX COeTUHEHUS», «MeTauIbl TIIaBHBIX MOATPYII,
«MeTanbsl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.
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Ponp xumun B obecriedeHNH yCTOWYMBOTO pa3BUTHA desoBeuecTBa. [loHATHE 0 HaydyHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAyyHOro wuccienoBaHus. HayuHble npuHIMIBI
OpraHM3alMy XUMUYECKOr0 MPOou3BOACTBA. [IpoMbllIeHHBIE CIIOCOOBI MOJIYUYE€HUs BayKHEHIINX
BEUIECTB (HA IpUMEpE MPOU3BOJCTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoJa). [IpoMblieHHbIE
CIOCOObI MOJTYYEHHsS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpeabl U
ero nociueactsus. Posb xumun B o6ecrieueHuN SHEPreTH4eckoi 6e30MacHOCTH.

XuMmHus U 300pOoBbe 4YenoBeka. JlekapcTBeHHble cpencrtBa. I[IpaBuia uCHonb30BaHUsA
JIEKapCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIE 100aBku. Poiab XxuMuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
UCTIOJIb30BAaHUS TPENapaToB ObITOBOM XMMHUU B IIOBCETHEBHON JKU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalbl (IEMEHT, OETOH).

XuMHUS B CENbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepamMuka. MaTtepuaibl
JUISL 31€KTpOHUKU. HaHOTEeXHOIO0THH.

PacuérHrble 3amaumn.

Pacuéter: Macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIIM OJHO W3 BEIIECTB MMEET NpPHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIUu, €ClM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpene€HHON MacCOBOM JOJied pacTBOPEHHOTO BELIECTBA, MACCOBOWM JIOJIM W MOJISIPHOM
KOHIIEHTpAllUM BEILlECTBa B PAacTBOpE, JOJIM BbIXOJAa IPOJYKTa PEaKlUUu OT TEOPETUYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBS3U.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOpraHMYeCKON XUMUU B
11 xnacce ocymiecTBiseTCsl 4Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHSTUN, IPUHATHIX B OT/IEIbHBIX PEAMETAX €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHaju3, CHUHTE3, KilacCupUKAIMs, TEepUOAUYHOCTb, HAOIIOJEHHE, HU3MEpEeHHe,
AKCIEPUMEHT, MO/JI€Nb, MOJIETTUPOBAHUE.

®uznka: marepusi, MUKPOMHUP, MAKpOMHUpP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMUECKUl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA ra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
U3MEpEHUs], CKOPOCTh, SJHEPT U, Macca.

buonorus: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Meraboau3M, Makpo- H
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHHI,
KpYroBOpOT BEUIECTB U ITOTOK HEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIIEHHOCTh, METAJULYprusi, CTPOUTEIbHbIE MaTepuabl,
CENIbCKOXO3SHCTBEHHOE TMPOU3BOJCTBO, MHINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHX IIpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHH.
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I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JHMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MNpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPaXKIaHCKON
UJCHTUYHOCTU; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIpPEAETICHUIO;
HaJIM4YUe MOTHUBAUMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TIOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKOW KYJIbTYPHhl; CIIOCOOHOCTh CTaBUTh IENIU U CTPOUTH >KU3HEHHBIC
IUTaHBbIL.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUSD» OTpaxkaroT c(HOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJaAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTUUYECKOM NeATENbHOCTH 00yUYaloluXcs B MPOIlecce peann3aun
00pa30BaTeNbHOM 1€ TEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTAaBICHUSI O COLMAJIbHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B 0OOJACTU TEOPUM U MPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HaHMSI TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMNOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyUYEHMHM U TMOCIEAYIOIEM aHaIu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OILICHMBAaTh CBOE IOBEJAEHHE W IOCTYIKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUIA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
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coOoIeHnsT MpaBwil 0€30macHOTO OOpaIleHusl C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
YKU3HHU, B TPYZIOBOM J1€ATENbHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
IIOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHsS BPEIHBIX NPUBBIUEK (YHNOTPEOJIEHUS alKOroJs,
HapKOTHKOB, KypEHHUSI);

5) TpynoBOro BOCIMTAHUSA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATENBCKOW  JeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOH U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCEIICHUM IPAKTUYECKUX 3a1ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);

UHTEpeca K MPAKTHUYECKOMY HM3YYECHHIO MpO(eccHil pa3InyHOTO poJa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ysbTaTaM TPYAOBOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymieit mpodeccun U pealn3annuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOJIE KaK UCTOYHHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMIIE;

IOHUMAaHHMs IJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOo0JieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIOIb30BAHUS JOCTUKEHUN XUMHUM Ul PELLIEHUS] BOIIPOCOB
PaLMOHATILHOTO MTPUPOI0NOIB30BaHUS;

AKTUBHOI'O HENPUATHS INEHCTBUI, NPUHOCAIIMX Bpel OKPYXaroLlel IPUPOIHOHN cpele,
YMEHUSI MPOTHO3UPOBATh HEOJAronpHUsATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEUCTBHUN U NPEJOTBPALLATh UX;

HaJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYyJIbTYphl, OIMbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHENU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBIEHUs 00 OKpYXkKarolleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI M 4YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHUM HOBOW 0asbl MaTepuaibHOU
KYJIBTYpPBI, B pEIIEHUH II100aTbHBIX TPOOIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOH,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHIIMHBL,
o0ecreyeHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KU3HU KaKJ0To 4jieHa
00111eCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
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aHaM3a U OOBSCHEHHS SIBICHUH OKPYXKAIOIIEro MUPa M TPOHMCXOISANIMX B HEM HM3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEUICHHS TIPoOieM
B PCAbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEIOBATEIbCKOM 1A TEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pPa3IMYHbIX cdepax mnpodeccHOHATHLHON
JESTCIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI MO XMMHU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
JHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4YHbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHIE, NU3MEPCHHE, SIKCIIEPHUMEHT U JIPYTHUE);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryisTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJarouXcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIHOJIb30BAaTh  OCBOEHHBIE  MEXIUCHUIIUHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpPCaJIbHbIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHSIMH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBbIe JIOTHYecKHe eCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIIOJIb30BaTh
COOTBETCTBYIOIINE OHATUS JUIsI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKALIUY BEIIECTB U XMMHYECKHUX PEaKIIHii;

YCTaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKUE paCCyKIEHHUS (MHIYKTHUBHBIC, JAECIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBO/JIbI U 3aKJIFOUCHUS;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
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XUMHYecKass (OopMysia, YpaBHEHHE XHMHUYECKOM peakuud — @pU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]a4, IPUMEHSATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIHO C(hOPMyTUPOBAHHBIE BOMPOCH! B KaY€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI,

BJIAJICTh HABBIKAMHM CAMOCTOSITEJIbHOIO IIJIAHUPOBAHUS M IMPOBEJIEHHUS] YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 000OLICHHS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IWYHBIX BHIOB M (OPM MPEACTABICHUS, KPUTHUYECCKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUMBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 337a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBbIH $3BIK B KayecTBE CpeACTBa Mpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.

KoMMyHUKaTHBHBIE YHHBepcaibHble Y4eOHbIe el cTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMOM TeMbI B X0 TUAIOTa U/UITH TUCKYCCHH,
BBICKA3bIBATh UieH, OPMYITHUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITTOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BI)ICTyrIaTI) C HpCBCHTaHHeﬁ peSYJ'IBTaTOB HOBH&B&T@J’IBHOﬁ JCATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHMUSI TIO3UITUI B X0/1e 00CYKICHHS 1 OOMEHa MHCHUSIMHU.
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PeryasitTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO IMO3HABATEIBHYIO NESATEIBLHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JCHCTBHI HPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YY4ETOM MOJy4eHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMbI M0 XMMUU Ha yriyOJIEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B PEaJTbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme no XMMHU INPEAMETHBIE PE3YJbTATHl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKaIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAYCHMH OPraHUYECKOM XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B
peuieHur MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON O€301acCHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3/IaHUd HOBBIX MaTE€pUaJIOB, HOBBIX HCTOYHHKOB JHEPTrUU, B OOECIECYECHUU
paIoHaIbHOTO MPUPOIONIONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeNoBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOJHON CpeliE;

BJIAJICHUE CHCTEMON XHWMHWYECKMX 3HAHUW, KOTOpAs BKIIOYAET: OCHOBOIOJIAraroIIne
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00ojoYka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTaned, WOH, MOJIEKYyJa, BaJICHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb OKHCIICHHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHANIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPaHCTBEHHas (TeoMeTpUyecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUHN Psii, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOIA- M a30TCOAEpIKAIINE
OpPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUH TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU, MHPOBO33PEHUECKHE 3HAHHUS, JISKAIIHE B OCHOBE IMOHUMaHUSA
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHMX SIBIIGHUM; TMPEACTaBIEHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSX HX
MPOTEKAHWs, O B3aMMHOM BIIMSHHH aTOMOB W TPYIIl aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi dddexTrr, opueHTanTsl | u I poma); gakronmorudyeckue cCBeACHHS O CBOWMCTBAX,
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COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAaHOJIA, IepepabOTKU HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MPU3HAKH MOHATHIA, yCTaHABIUBATD
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKHUX COCIMHEHUII;

c(OPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISl COCTABIEHUS! MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTAaBJIATh YPABHEHUS XUMHUECKHMX pEAaKUMH M pacKkpblBaTb UX  CYUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakiuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BELIECTB JJIs WJUIIOCTPALUU  HX
XUMHYECKOT0 ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh PUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPeAeNEHHOMY KIJIacCy/TpyIilie COEJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarnyeckoi HomeHknarype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HAa3BaHUS
JUIsL  OTAEIBHBIX TNPEJACTaBUTENEH OpPraHUYECKUX BEIECTB (ITWUJIEH, aleTWIEH, TOJYyol,
TJIMIEPUH, STWICHTIUKONIb, (QEeHoN, (OpMaIbICTHA, aleTajbJeru]l, AaleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJIbMUTHUHOBAS KHUCIOTHI, TJIUIMH,
JlaHUH, MaJIbTO3a, (PPYKTO3a, AHWIIUH, TUBUHUI, U30IPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUM CTPOEHHUS OPraHUYECKHUX
BemecTB A. M. byrnepoBa ans 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOEHHE, (QHU3NYECKHE U
XMMHUYECKHE CBOMCTBA TUIWYHBIX MpeACTaBUTENEH pa3IMUHbIX KJIACCOB OPraHMUECKUX BELIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKCHOB, AJKaJHECHOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB,
CIIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXHBIX 3(UPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIKCAXaPUJIOB),
WUIIOCTPUPOBAaTh TI'EHETUYECKYIO CBA3b MEXAY HHUMHM YpPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX NpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpraHMYECKHX COEJUHEHMH OT KpaTHOCTH M THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
POJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O €eCTECTBEHHO-HAY4HBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHMH, MOJICIMPOBAHUM, DSKCIIEpUMEHTE (peajbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUN;
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Cc(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHATUIMHU U
OPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbBIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpraHMYECKON XMMHUU JJis1 OOBSCHEHUS U NPOTHO3UPOBAHUS SBJICHUM, UMEIOLUIUX €CTECTBEHHO-
Hay4dHYIO IPUPOAY,

Cc(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmysraMm u
YPAaBHEHHMSIM XMMHUYECKUX PEaKIUil C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOH (OpMyIbl BELIECTBA 110 M3BECTHBIM MACCOBBIM J0JIIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
HKOJIOTHYECKOM 0€30IacHOCTH MOCHEACTBUS OBITOBOM W MPOU3BOACTBEHHON JESTEIHHOCTH
YeJIOBEeKa, CBS3aHHOM ¢ IepepalOTKOM BEUIECTB, HCIOJIb30BAaTh IIOJIYYEHHBIE 3HAHUSA UL
HPUHATHS TPAMOTHBIX PeIIeHUH POoOIeM B CUTYaUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (IIOJTyYEeHHE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIIEBONOPOAOB Pa3jIMYHBIX KJIACCOB M  KUCIOPOJCOJEPKAIIMX OpPraHUYEeCKHX BEUIECTB,
pelIeHHe OSKCIEePUMEHTAIBHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOnrofeHreM IMpaBuwil 0Oe3omacHOro oOpallleHuss C  BEllecTBaMU U JIaDOpaTOPHBIM
obopynoBanuem, (HOpMyIUpOBaTh IENb HCCICIOBAHUS, MPEICTABIATh B Pa3inu4yHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHHIA:

coOIIO/IaTh TIpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3sHOTO MOBENEHHS B OBITY W TPYJOBOM
JESTEIBHOCTH B IIEJIIX COXPAaHEHUS CBOErO 37I0pOBbS, OKPYXAlOUIeW NPUPOAHON cpenbl U
JIOCTUKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO AECWCTBHS HA JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

AQHAIN3UPOBATh  1€1€COO0pPa3HOCTh  NPUMEHEHHs]  OpraHMYeCKHWX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHMH: OCYHIECTBIATH IleJICHANpaBIeHHbI IMOMCK XMMUYECKOU
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPpUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uHOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHOW y4eOHOM
3aJa4eil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas W HeopraHudeckas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTH MPEICTABICHUI: O MAaTEpHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ pojii B 00€CleYeHHH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM SKOJIOTHYECKOH,
HHEPreTUYECKOM M NHIIEeBOW Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OHEprMM, B  OOECNEUYEHUH  palMOHAIHLHOTO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBL, HJIEKTPOHHAsE 000JI0UKa aToMa, S-
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, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
ATOMHBIX OpOWTaneii, WOH, MOJCKyJa, BaJCHTHOCTb, JJICKTPOOTPHUIATEIHLHOCTh, CTEIEHBb
OKUCIICHUSI, XUMHYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAsA),
KpUCTAJUTMYECKasi peméTka, XUMUYECKas pPEaklus, PacTBOp, SJIEKTPOJUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMANMs, CTENEeHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKAa3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XUMHUUECKON peaklnu, CKOPOCTh XUMHUECKON
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TE€OpUsl BJICKTPOJIUTUYECKOU
Juccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUs MacChl BELIECTB,
3aKOH COXPAHEHMS M IPEBPAIICHUS HEPTrUy IPH XUMHUYECKHX PEAKLHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIHMYECKHUH S3bIK XUMHU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIC IMPEACTABICHUS O CTPOCHHUU BEIIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX; IPEICTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX UM KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHUH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUHU U OE30IMaCHOM HCIOJIb30BaHUN
BOXHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
00IIMX HAYYHBIX TPUHIUIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TMOHATHM, YCTAaHABINBATh
WX B3aUMOCBS3b, UCIIOIH30BATh COOTBETCTBYIOIIME TMOHSTHS MPU OIMHCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX PEAKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJCIBHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHUX
DIIEMEHTOB B COEIMHEHMSX, BHUJ XUMHUYECKOW CBSI3U (KOBaJleHTHAasl, MOHHAsA, MeTalIndyecKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHUCHMOCTh CBOWCTB BEIIECTB OT BHUJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MeXaHHU3MBbI 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IMYHbIM TpH3HAKaM (YHCIy U COCTaBy pearupyrommux
BEIIECTB, TEIJIOBOMY JS(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIPYTHe); CaMOCTOSITENBHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU JJI KIacCCU(PUKAIINHI U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBATh CMBICT Tiepuoauyeckoro 3akona J[. .
MenneneeBa W JEMOHCTPHPOBATh €ro0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEPU30BaTh IEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHUYECKUX JJEMEHTOB TEepBOTO—4eTBEpTOro mepuoaoB llepmommueckoit cucremsr JI.U.
MeHnnieneeBa, UCHOJb3Ys MOHATHUS «IHEPrETUYECKHE YPOBHHUY, «IHEPre€TUUECKUE TOJYPOBHH,
«s-, p-, d-aromHBIC OpOUTANIN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTHUCCKUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHMH 10 TiepuojaM u rpynmam Ilepuoguyeckoii cucremsl [. 1. MenaeneeBa, BaJ€HTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPH30BaTh (OMUCHIBATh) OOIMHME XUMHYECKUE
CBOWCTBAa BEILECTB PA3IUYHBIX KJIACCOB, MOATBEPXKAATH CYHIECTBOBAHHE I'€HETUYECKOH CBSI3U
MEXy HEOPraHMYECKUMH BEIIECTBAMH C IMOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XMMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTb YMEHUS PACKpPbIBaTh CYIIHOCTb: OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPeCTBOM COCTABJICHMSI 3JICKTPOHHOI'O OajlaHca 3THX peaklHil; peakuuil HOHHOrO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
THIIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpUMEpe THUAPOKCOKOMIUIEKCOB IMHKA H
ATIOMHUHHS);

C(OPMHUPOBAHHOCTE YMEHUS OOBACHATH 3aKOHOMEPHOCTU MPOTEKAHUS XMMHUYECKHX
peaknuuii ¢ y4€TOM HMX DHEPreTHUECKUX XapaKTePUCTHK, XapakTep HW3MEHEHHsS CKOPOCTHU
XMMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEHICHUs
XMMHUYECKOI'0 paBHOBECHUS 0] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [latense);

c(OPMHPOBAHHOCTb YMEHUS XapaKTeprU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUS CEPHOM KHCJIOTHl, aMMHaKa, OOIIMe Hay4yHbIE MPUHIUIIBI
XUMHYECKHX TIPOM3BOJCTB; LEJIECOOOPa3HOCTh TNPUMEHEHUS HEOPTaHWYECKHX BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTb BJIa/ICHUS CUCTEMON 3HaHUI O METOJaxX HAyYHOI'O IO3HAHUS SBICHUMN
OpUpoOABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN), MCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUs MPHUMEHSATh ITH 3HAHHUSA TPU
9KCHEPUMEHTAJIbHOM HCCICIOBAaHUM BELIECTB M JJI OOBSCHEHHS XUMMUYECKUX SIBICHHH,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEIOBEKa U B TOBCEHEBHOM KU3HU;

c(OPMHUPOBAHHOCTH YMEHHSI BBISBIISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUH C MOHITUSMHU U
NPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEJAMETOB sl Oojiee OCO3HAHHOTO
HNOHUMAaHMs MaTepUaIbHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacy€Thl: C UCIOJIB30BaHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIMs»; Macchl BellecTBa UIU 00bEMa rasa
110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BbEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUN
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluu; 3HaYeHNs1 BOJOPOJHOIO MMOKa3aTessi pacTBOPOB KHCIIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOIMAlUU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PAcTBOpa C OMPENEIEHHOMN
MaccoBOM Jl0Jied pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET NpPUMECH); JI0JIU
BBIX0/JIa MPOYKTA PeaKLUU; OObEMHBIX OTHOIIEHUH ra3os;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUMH
AKCTIEPUMEHT (IIPOBEICHUE PEaKINii HOHHOTO OOMEHa, MOATBEPKICHNE Ka4eCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO MHINKATOPOB,
U3y4eHHE BIHUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM peakiuu, pelieHue
HKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «Metamibl» u «Hemeramib») ¢ coOMOACHUEM MPaBHI
Oe3omacHOro odOpalieHus C BellecTBaMHM U J1abopaTOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
e  WCCICNOBAHUsS, TMPEICTABISATh B PA3IMIHON (QopMe pe3ynbTaTbl OSKCIEPUMEHTA,
aHAJM3UPOBATh U OLIEHUBATH UX JJIOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAAaTh MPaBUia MOJb30BaHUS XUMHUYECKON MOCYION U
1abopaTOpHBIM 00OpYIOBaHUEM, OOpaIIEHUsI C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH
10 BBITIOJHEHUIO J1A0OpAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOM JEATETBHOCTH B LEIAX COXPAHEHHS CBOETO 3710POBbS,
OKpYy’Karolied NpUpPOAHON cpelnbl U JIOCTHXKEHUS €€ yCTOWYMBOIO pa3BUTHUS, OCO3HABATh
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OMAaCHOCTh TOKCHYECKOIO JEWCTBHS HA YKUBBIE OPraHW3MBbl OINpPEICIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMAallMK B PA3IMYHBIX HMCTOYHUKAX (HaydyHas W yd4eOHO-HAY4HAsl JUTEpaTypa, CpelCcTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUH C MOCTaBICHHON yueOHOMU
3a/1auen.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
i HanmenoBaHue pa3/ie/ioB U TeM POrpaMMbl Beero Kourpoabnbie IIpakTnueckue 0GpazoBaTETbHbIC
padoTbI padoThbI pecypenI
Pasznea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
11 [Ipenmer opranndeckoit xumuu. Teopust cTpoeHus 8 0 0
oprannueckux coefaunenuid A. M. bytineposa
Htoro no pazneny 8
Pa3nea 2. Yraesogopoasbl
51 [IpenenbHbIe yrieBoOPOIbI — AJIKAHBI, 5 0 0
LUKJIOAJIKAHBI
99 HenpenenbHble YyriieBOAOPOIbI: aTKEHBI, aTKaIHEHBI, 14 0 1
ANKUHBI
2.3 | Apomarhyeckue yrieBoJ0pOabl (apeHbI) 8 0 0
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOJIOB U X 4 1 0
nepepaboTka
2.5  TanoreHmpou3BOAHBIE YTIIEBOJAOPOIOB 4 1 0
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUst
3.1  Cruptel. OeHon 11 0 1
39 KapOoHunbHBIE COSTUHEHUS: AlIbIETU/IBI U KETOHBI. 21 0 1
Kap6onossie kucnotsl. Cnoxubie 3Qupbl. Kupsl
3.3 | Yrueroubl 9 1 0
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KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3esioB M TeM IPOrpaMMBbl Konrpoububie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Hroro no pazueny 41
Pa3znen 4. A3oTcoaepxkaiye opraHuyecKkue coeIuHeHus
4.1 ‘ AMUHBI. AMUHOKHUCIOTHL. benku 12 1 2
Hroro no pazgeny 12
Paspaen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
5.1 ‘ BoicokoMonekynsipHble COETUHEHUS 6 0 1
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 6
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11 KJIACC

Ne
HaumeHoBaHue pa3/iesioB H TeM MPOrPaMMBbI

KoaunuecTBO 4acoB

Kourpoubnblie IIpakrnuyeckue

26

DJIeKTpOHHbIe (LM (POBbIE)

n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoguyeckuii 3aKoH 1
1.1 [Tepuonnueckas cucTeMa XMMHUYECKUX 3JIeMEHTOB /1. 9 0 0
. Meunneneena
1.2 Crtpoenue BemecTBa. MHOrooOpasue BEIECTB 11 0
1.3 XHUMHYECKUE PEaKIun 19 3
Hroro mo pazueny 39
Pasznen 2. Heopranuueckasi Xummusi
2.1 Hemertamne 31
2.2 MerTamnel 23
Hroro no pazgeny 54
Paszngen 3. Xumus u :Ku3HbL
3.1 MeToap! ITO3HAHUS B XUMHUU. XUMUS U )KA3Hb 9 0 0
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 11 knace/ T'abpuensa O.C., Octpoymor WN.I'., Cnagkos C.A.,
JIéBkuH A.H., AKIIMOHEpHOE 0011ecTBO «3marenpcTBO
«IIpocsemenue»

Xumusa. YrimyOneHHsli ypoBeHb. 11 kimacc.: yueOHux/C.A. Ily3akos,
H.B.Mamnuna, B.A.ITonkos - M.: IIpocsemienue, 2019.

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

H.H. I'apa Xumus. Meroauueckoe nocodue st yuurtens Ypoku B 10
KJlacce: mocobue JJisg yuuTesei o0rieo0pa3oBaTeIbHbIX YUPEKICHUMN.
— Mocksa «IIpocsemienue», 2015
Xumus. 10 kmacc. Onektponnoe mnpuioxkenue (DVD) k yueOHuKy
Pymsutuca I'.E., ®enpamana ©.1.2016;

Kazanne IO.H. Xwumma. 10 xmacc. «KoHCTpykTOp» TeKymiero
KOHTpOo:1.2016;

Papenknii  A.M. Xumusa. 10—11 knaccel. JIugakTUYECKUM
marepuai.2015;

I'apa H.H., I'abpycea H.M1. Xumusa. 10—I11 kmaccel. 3agayHuk ¢
«IMOMONTHUKOM».2015;

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.alhimik.ru Bcepoccuiickas oJMMIanga IIKOJILHHUKOB IO

XUMHUH
http://www.eidos.ru/olymp/chemistry 3annmarensHas Xumus
http://webelements.narod.ru TlonmynsipHass OWOMMOTEKAa XUMHYECKUX
JIIEMEHTOB

http://n-t.ru/ri/ps Caitr  Alhimikov.net: ydeOHBIE W CIpaBOYHBIC
MaTepHaIbl 0 XUMUU

http://www.alhimikov.net Caiir Chemworld.Narod.Ru - Mup xumun
http://chemworld.narod.ru Caiit «BupTtyalibHas XUMHUECKast IIIKOJIa»
http://maratakm.narod.ru Caiit «Mup XuMuw»

http://chemistry.narod.ru XuMuK.py: caiit o xumun
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