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HOACHUTEJBHAA 3AIINCKA

PabGouas mporpamMma IO XHUMHUHW Ha YypPOBHE CpeAHET0 o0mero oOpa3oBaHUs
paspaborana Ha ocHoBe @DemepampHOTO 3aK0oHa OT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanun B Poccuiickoii ®enepanuuy», TpeOoBaHUN K pe3ylbTaTaM OCBOCHUS
benepanpHON 00pa30BaTENBHOMN IIPOrpaMMBbl cpeiHero oo1iero oopaszoanus(POIl COO),
npecTaBieHHbIX B DeepanbHOM rocyaapcTBeHHOM oOpaszoBarenbHOM ctanmapte COO,
¢ yuérom KoHuenuuu npenojiaBanusi yueOHoro npeamMera « Xumus» B 00pa30BaTeIbHbIX
opranm3anusx Poccuiickoit @enepanuy, peaqu3ylOLUIMX OCHOBHBIE 00pa30BaTEIbHbIE
MpOrpaMMbl, U OCHOBHBIX MOJOKEHUN «CTpareruun pa3BUTHsl BocnuTaHus B Poccuiickoi
®depneparuu Ha niepuon A0 2025 roga» (Pacnopsixkenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.).

XuMHsl Ha ypOBHE YIiIyOJIEHHOTO M3y4YEHHUS 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBaHusi yuammxca 10-11 kmaccos. M3yuenue mnpenmera,
peaiuzyeMoe B YCIOBHSX AUPPEPEeHUNPOBAHHOTO, MPOPUILHOrO 00Yy4YEHHUs, MPU3BAHO
obOecrieunTh 001Ie00pa30BATENbHYI0 W OOIIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB
IIKOJIBI, HEOOXOAMMYIO JJISl alanTallii WX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM XU3HU B
COIIMyME, a TakXKe HJisi MPOJOHKEHHUS OOy4YeHHs B OpPTraHM3alUsiX MPoeCcCHOHAIBHOTO
00pa3oBaHMsl, B KOTOPBIX XUMHUS SIBJISIETCS OJIHON U3 MPUOPUTETHBIX TUCIUILIUH.

B mporpamme mo XxuMmuM Ha3HadyeHHE MpeaMeTa «XUMHUSD TOJydaeT MOoJApOOHYIO
WHTEPIIPETALNIO B COOTBETCTBUM € OCHOBoMoJararomumu nojoxenusmu @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEH, COAEpPaHUs, PE3YJIbTaTOB OOy4eHUs U TpeOOBaHUU K
YPOBHIO TOATOTOBKM BBITYCKHUKOB. (CBHUIETEIBCTBOM TOMY SBIIIOTCA CIEAYIOLIUE
BBITIOJIHAEMbIE TTPOTrPAMMOM 110 XUMHUH (PYHKITUU:

o UH(POPMALMOHHO-METOUYECKAs, peau3alns KOTOPO 00eCIedBacT MOIyIeHHE

MPEJICTaBICHUS O LENSIX, COACPKAHUH, OOIIeH cTpaTernu o0ydeHus, BOCIUTAHUS
U Ppa3BUTHS OOYyYArOIIMXCS CpPEACTBAMH TMpEAMETa, H3y4aeMOro B paMKax
KOHKPETHOTO ITpoQuIs;

e OpraHU3alMOHHO-IUIAHUPYIOWIAsi, KOTOpas MpEeayCMaTPUBAECT  OINPEIEICHUE:
NPUHIIAIIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIBHOCTH HW3YYCHHS] Y4EOHOTO
MaTepHuaia, KOJIMYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXO0JI0B K
(OpMHPOBAHHUIO COEPKATEIBHON OCHOBBI KOHTPOJISL M OLIEHKU 00pa30BaTENIbHBIX
JOCTIDKEHUIM 00YyYaroluXcsi B paMKax MTOTOBOM arTecTanuu B (opMe €IUHOTO
rOoCyAapCTBEHHOI'O 3K3aMEHA 10 XUMUH.

[Tporpamma asist yrimyOJI€HHOTO H3yYEHUSI XUMUU:

e YCTaHABIMBAaE€T WHBAPUAHTHOE NPEIMETHOE COJEpKaHHE, OO0A3aTENbHOE IS
U3YYEHUS! B paMKax OTAENbHBIX Npoduiie, mpeaycMaTpyuBaeT pacrpeesiecHue u
CTPYKTypUpPOBaHUE  €ro MO  KjaccaM, OCHOBHBIM  COJIEPKATEIbHBIM
JUHUSM/pasziesiaM Kypca;

e JaéT NpPHUMEPHOE pACHpEEICHUE YYEOHOr0 BpPEMEHH, PEKOMEHIyEMOro s
W3YUYCHHUS OTNICIbHBIX TEM;

e IMpejyIaraeT NMPUMEPHYIO MOCIEAOBATEILHOCTh U3yUEHUs] yUeOHOTO MaTepuana ¢
Y4ETOM JIOTMKHA TOCTPOCHHSI Kypca, BHYTPHUIIPEIMETHBIX M MEXKIPEIMETHBIX
CBSI3€EH;



e JAaéT METOAMYECKYIO0 WHTEPHpPETALMIO LEJIeHd W 3aJad H3ydyeHHs NpeaMeTa Ha
yIriyOJEHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  00Opa3oBaHMA, COJAEPKATEIBHOM  XApaKTEPUCTHKH  TUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHMSI OCHOBHOM OOpPa30BATEIbHOW MPOrPaMMbl CPEIHETO
oOuiero oOpazoBaHusl (JINYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX), @ TAKXKE C
y4€TOM OCHOBHBIX BHJOB y4e€OHO-ITO3HABATENIBHBIX NEHCTBUI 00y4aromierocs mo
OCBOEHHIO COJIEPKaHUS IPEIMETA.

[Io BceM Ha3BaHHBIM MO3ULMUAM B IporpaMMe II0 XHMHHM MPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C 00yYE€HHEM XMMHUHU Ha YpPOBHE OCHOBHOIO 001ero oopaszoBaHus. 3a
npejenaMyd  yCTAaHOBJIEHHOM MPOTpaMMON MO XUMHUHU 00s3aTeIbHOM (MHBApUAHTHOMN)
COCTaBJISIIOLIEN colepkaHUsl ydeOHOro mnpeamera «XUMHUS» OCTAETCS BO3MOXKHOCTH
BbIOOpa €ro BapUaTHUBHOW COCTAaBISIOLIEH, KOTOpas [JOJDKHA OIpPENesThbCsl B
COOTBETCTBUU C HaIlpaBJIC€HUEM KOHKPETHOI'O poduis o0yueHusl.

B cootBerctBUM ¢ koHUentyaibHbIMU nojiokeHusasMu GI'OC COO o HazHaueHUH
peaMEeTOB 0a30BOro W YriayOiaEHHOTO ypoBHEH B cucteme auddepeHITMPOBaHHOTO
oOydeHHs1 HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHHs XUMUS Ha YPOBHE YTIyOJIEHHOTO
U3Y4YEHHUSI HANpPABIECH HAa pPEAIN3alHUI0 IMPEEMCTBEHHOCTH C IOCJIEAYIOIUM 3TaloM
HOJTyYEHUs] XUMUYECKOro 00pa30BaHUs B paMKax M3yU€HHUs CIIELUAIbHBIX €CTECTBEHHO-
HAayYHBIX M XHMHYECKMX JWCHMIUIMH B By3aX W OpraHU3alMsIX CpPEIHEro
npodeccroHansHOTO 00pa3oBaHusA. B 23Tol CBsA3M W3ydeHHE TMpeaMeTa «XHUMHS
OpUEHTHUPOBAHO NPEUMYIECTBEHHO Ha PACIIMPEHHUE M YIIyOJIeHWE TEOpPETUUYECKON U
IPAKTUYECKOM TMOJArOTOBKM OOy4arouuxcs, BbIOpaBUIMX ONPEAENEHHBIM Mpoduin
oOyueHHUsi, B TOM YHCIE C MNEPCIEKTHUBOW MOCIEIYIOIIEro MOIYYeHHs] XUMHUYECKOTO
o0Opa3oBaHMs B OpraHu3anusx nmpodeccnoHaabHOro 00pa3oBanus. Hapsiay ¢ aTuM, B cBeTe
tpeboBanniit PI'OC COO k mIaHHpPYyeMBIM pe3yjbTaTaM OCBOCHHS (eaepanbHON
00pa30BaTeNbHON MpPOTpaMMBbl CpPEAHETO OO0IIero oO0pa30BaHHA H3yYEHUE IIpeaMeTa
«XUMUSA» OPHUEHTHPOBAHO TAKKE€ Ha PEIICHHE 3a4ad BOCIUTAaHUA M COLMAIBHOIO
pa3Butus oOydaromuxcs, Ha (OPMUPOBAHME y HUX OOIICHHTEUIEKTYaJbHBIX YMEHHH,
YMEHUH palHroHAIU3alud y9eOHOTO Tpyda W OOOOMIEHHBIX CHOCOOOB MEATECIHLHOCTH,
UMEIOIINX MEXIUCIMIUIMHAPHBIN, HaAIPEAMETHBINA XapaKTep.

CocTaBnsomuMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIIyOJEHHOTO M3Y4YECHUS
SBIISAIOTCA yriIyOn€HHbIe Kypchl — «Opranndeckas XuMus» 1 «OO01as 1 HeopraHudyeckas
xumus». llpu ompeaeneHuM MNOAXOAOB K OTOOPY U CTPYKTYpHOM OpraHu3aluu
COZIEP/KAHMS ATUX KyPCOB B IPOrpaMME IO XMMHUU 3a OCHOBY NPHUHATHI nosioxkeHns OI'OC
COO o paznnuusax 6a30BOro M yriyOoaE€HHOTO ypoBHEH U3yUeHHUs IpeIMeTa.

OcHoBy coaepxkanust KypcoB «Opranndeckas xumusi» U «OO011as 1 HeopraHudeckas
XUMHS» COCTABISET COBOKYIHOCTh NPEIMETHBIX 3HAHUM W yYMEHHUH, OTHOCSIIMXCA K
0a30BOMYy YpOBHIO M3y4YEHHs MpeaMeTa. JTa CUCTEMa 3HAHWM IMOIydaeT Ompelcs€HHOE
TEOPETHUYECKOE JOMOIHEHNE, TTO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIUI
00BEM (hakTONMOrHUECKOro Marepuaina. Tak, Ha yriayOiIEHHOM ypOBHE M3YUYCHHS TIpeaMeTa
o0ecnieyeHa BO3MOYKHOCTb 3HAQUUTEIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XMMHMUYECKUX
JJIEMEHTaX M CBOICTBaX MX COEAMHEHMH Ha OCHOBE paCHIMpPEHUs U YIIIyOJeHUs
NPEACTABICHUA O CTPOCHHHM BEIIECTBA, XHMHYECKOM CBSI3M M 3aKOHOMEPHOCTSIX



MPOTEKAHUSI PEAKLMi, pAacCMAaTPUBAEMBIX C TOYKH 3PEHUS XHUMHUYECKOW KUHETHKU U
TepMOAVHAMUKH. M3ydeHHe mNepuoanveckoro 3akoHa u lleproanyueckor CHCTEMBI
XUMHUYECKUX DJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXaHHMYECKHX
IPEJICTABICHUAX O CTPOCHMM aToMa. XUMHUYECKasl CBSI3b OOBSICHSETCS C TOUKU 3PEHUS
HHEPreTUYECKUX U3MEHEHUM Mpu e€ oOpa3oBaHMM M PA3PyLICHUH, a TAKKE C TOUYKHU
3peHus] MexXaHu3MOB €€ oOpaszoBaHus. M3yueHHe THUIIOB peakUUid JIOMOIHSAETCS
(bopMHpOBAaHUEM MPEACTABICHUN 00 SJIEKTPOXMMHYECKUX MPOLECCaX M AIIEKTPOJIU3E
pacIuiaBoB M PacTBOPOB BEIIECTB. B Kypce OpraHMyYecKkold XMMHHM IPU PACCMOTPEHUU
PEaKUMOHHON CIOCOOHOCTH COEIMHEHUM YyHensercs oco0oe BHUMaHUE BoIlpocaMm 00
ANEKTPOHHBIX 3(P(eKTax, 0 B3aMMHOM BJIUSHUU aTOMOB B MOJIEKyJdaX M MEXaHH3Max
peaKLui.

Ocoboe 3HaueHuEe MMEET TO, YTO Ha COJEp)KAaHUE KYypCOB XHMHUHU YTIIyOJIEHHOTO
YPOBHSL M3y4Y€HHUS JUIsl KJIACCOB ONpENENEHHOTro mnpoduiis (rIaBHBIM 0Opa3oM Ha HX
CTPYKTYpYy U XapakTep TOMOJIHEHUH K OOILIel cucTeMe NpeJMETHBIX 3HAHUM) OKa3bIBAtOT
BJIUSIHUE CMEXHbIE NMpeAMeThl. Tak, HampuMmep, B COAEpPKAaHUU MpeaMeTa sl KJIacCOB
XUMHKO-(pU3Mdeckoro mpoduis O0iblIoe 3HaYeHHUE OYAyT MMETh JJIEMEHTHI Y4eOHOTO
MaTepuaia rno oomeit xumun. [Ipu u3ydyeHnu npeaMera B JAHHOM CIIydae akIEHT OyJeT
cienaH Ha OOUIHOCTh METO/OB IMO3HAHUS, OOUIHOCTh 3aKOHOB U TEOPUHA B XMMHUU U B
(¢u3nKe: aTOMHO-MOJEKYJsipHas Teopus (MoOJIEKyJsipHas Teopus B (PU3UKE), 3aKOHBI
COXpaHEHUsI MacChl U YHEPTUH, 3aKOHbI TEPMOJAMHAMUKH, IJICKTPOIN3a, MPEICTABIECHUS O
CTPOEHHUH BEILECTB U APYToE.

B TO e Bpems B coaep)KaHHMU MpeaMeTa i KJIacCOB XMMHKO-OMOJIOTHYECKOIro
npo¢uias OonblIMi yneabHBIA Bec OyJeT MMETh OopraHudeckas Xumusa. B stom cimyuae
MPEIOCTABISAETCA BO3MOXKHOCTD I 00Jiee OOCTOSITENIBHOIO PACCMOTPEHUSI XUMHYECKOM
OpraHU3aLMH KJIETKU KaK OMOJOTHYECKON CUCTEMBI, B COCTaB KOTOPOIl BXOJSAT, K IPUMEPY,
TaKhU€ CTPYKTYpHbIE KOMIIOHEHTBI, KakK JIMIUIbI, OEIKH, YTIEBOAbl, HYKJICHHOBBIC
KHCJIOTBI U Apyrue. 1Ipu 3ToM 3HaHMS O COCTaBE U CBOMCTBAaX MPEICTABUTEIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX BEIIECTB CIIyKaT OCHOBOM IS M3Y4YEHUsS CYIIHOCTH IPOLIECCOB
(doTOCHHTE3a, IBIXaHHUS], TUILEBAPEHUA.

B ntane popmupoBaHusi OCHOB HAYYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIIIEHAYYHBIX
METOJIOB MO3HAHUSA W OIbITAa MPAKTHYECKOrO0 MPUMEHEHHUs HAy4YHbIX 3HAHUI H3y4yeHUE
npeaMera «XUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3X C
y4eOHBIMU IIPEIMETaMHU.

[Tpu n3ydennn y4eOHOTO mpeameTa « XuMus» Ha yriyOnEéHHOM ypOBHE TakXke, Kak
Ha YpPOBHE OCHOBHOTO M CpPEeIHEro 00miero oOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3a7adci
NEPBOCTENIEHHON 3HAUMMOCTH SIBIISIETCA (POPMUPOBAHUE OCHOB HAyKU XMMHH Kak 00J1acTh
COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKAa M OJHOIO M3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. Pemenue sToil 3amaun Ha yriyOJ€HHOM YypOBHE
U3Y4YEeHUS IPeIMETa MPEeANoaraeT pealn3alnio TaKuX Lellel, KakK:

e (opMupoBaHuMe  NpPENCTAaBIECHUWA: O  MaTepUalIbHOM  €IUHCTBE  MHDA,
3aKOHOMEPHOCTSAX W IIO3HABAEMOCTH SBICHUW NPUPOABI, O MECTE XHMHHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeJyllell poju B 00eCIEeYeHUH YCTONYHMBOIO
Pa3BUTHUSA YEIOBEUYECTBA: B PEIICHUU MPOOJIEM IKOIOTHUECKON, JHEPTETUYECKOMN U



MUIIEBOM OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JTAaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HCTOYHUKOB SHEPIuH, B oOecIieyeHUN palMOHATILHOTO
MPUPOJIONIONB30BaHusl, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYIbTYpbl
YeJIoBeKa, a TaKXe HSKOJOTHYEeCKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
30POBBIO U IIPUPOTHOMN CPEIIE;

OCBOCHHME CHCTEMbI 3HAHHUM, JEKaIMX B OCHOBE XMMHUCCKON COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOU KapTHUHBI MUpa: (PyHIaMEHTAJIbHBIX MOHSATUM, 3aKOHOB U
TEOpUN XMUMHUH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX
YPOBHAX —  aTOMHOM, HWOHHO-MOJICKYJISIDHOM,  HAJMOJIEKYJISIPHOM, O
TEPMOJIMHAMHYECKMX W  KHHETHYECKUX  3aKOHOMEPHOCTSIX  NPOTEKAHUSA
XAMHUYECKUX PEAKIUiA, 0 XMMHYECKOM PABHOBECHH, PACTBOPAX M JUCIEPCHBIX
cucreMax, 00 OOITMX HAYYHBIX MIPUHIIUIIAX XUMHUECKOTO ITPOU3BOJICTRA;
dbopmupoBaHue y oOydaromuxcsi OCO3HAHHOTO ITOHHMAaHHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMHMYECKUX 3HAHUU Il OOBSICHEHUs KIIFOUEBBIX MJICH M TPoOjIeM
COBPEMEHHOW XUMUH, TSI OOBSICHEHUS W TIPOTHO3UPOBAHUS SBICHUN, UMCIOIIIHX
€CTECTBEHHO-HAYUHYIO MPHUPOJY; TPAMOTHOTO pEIlIeHUsS MPOoOJieM, CBA3aHHBIX C
XMMUEH, TPOTHO3UPOBAHMS, AHAIM3a WU OLEHKU C TIO3WUIMHA HSKOJOTHYECKOU
0€30MacCHOCTH IMOCIIEJCTBUM OBITOBOM M TMPOU3BOJACTBCHHOM JIESITCIHHOCTH
YEJIOBEKA, CBS3aHHOM C XWUMHMYECKHM ITPOMU3BOJACTBOM, HCIOJIB30BAHUEM U
nepepabOTKOM BEIIECTB;

yIiIyOJieHuEe MpPeACTaBICHUNA O HayYHBIX METOJaxX MO3HAHUS, HEOOXOIUMBIX IS
PUOOPETCHUSI YMEHUW OpPHUEHTHUPOBATHCSI B MHPE BEIIECTB M OOBSICHEHUS
XAMUYECKUX SIBJIEHHM, HWMEKIIUX MECTO B MPUPOAE, B IPAKTHYECKOH
JICATEIILHOCTH U TIOBCETHEBHOM KU3HU.

B mnane peanusanmu mepBOOYEPEIHBIX BOCIUTATENBHBIX W PAa3BUBAIOIMUX (DYyHKIIMN
LEJIOCTHON CUCTEMBI CPEHErO O0IIero 00pa3oBaHUs MPU U3yYEHUU MpeaIMeTa « XUMHUS)
Ha yriyOJ€HHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE LEH U 33]]a4H, KaK:

BOCTIHTaHUE YOCKIEHHOCTH B TIO3HABACMOCTH SIBIICHUW TMPHUPOMABI, YBOKCHUS K
IIPOIECCY TBOPYECTBA B 00JIACTH TCOPETUUCCKHUX M MPUKIIAIHBIX UCCIICIOBAHUHA B
XUMHH, (HOPMHPOBAHKE MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HAYKH,

pa3BUTHE MOTUBAIIMU K OOYYCHHUIO U MMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO
Y CAMOBOCITUTAHHUIO Ha OCHOBE YCBOCHUS OOICUETIOBEUSCKUX [ICHHOCTEH;
pa3BUTHE II03HABATCIBHBIX HWHTEPECOB, HWHTEIUICKTYaJIbHBIX M TBOPYCCKUX
CIOCOOHOCTEH o0ydaromuxcs, GOpPMHUPOBAHNUE Y HUX CO3HATEIHLHOTO OTHOIICHUS
K camM0o00pa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEHTHON
npo(eCCHOHATTLHOM W OOIIECTBEHHOW  JIEATEIHHOCTH,  OTBETCTBCHHOTO
OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MTOTPEOHOCTH B 37J0POBOM 00pa3e KU3HH,
(dbopMUpOBaHHE YMCHHUI M HAaBBIKOB Pa3yMHOI'O MPHPOJIOIOIL30BAHNUSA, PA3BUTHE
AKOJIOTHYECKON  KYJIbTYpBI, MPHOOPETCHHE ONBITA OOIIECTBEHHO-ITONIC3HOU
IKOJIOTHYECKOM JIEATEITHBHOCTH.



OO11ee YnCiI0 YacoB, MPEAYCMOTPEHHBIX IS U3yYEHUS XUMHUH Ha YIITyOJI€HHOM yYpOBHE
cpeaHero oomiero oopaszoBanusi, coctasisier 204 yacos: B 10 knacce — 102 yaca (3 yaca B
Henento), B 11 kmacce — 102 gaca (3 gaca B HEJETIO).

COIAEPKAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM.

[IpenMer u 3HaUeHHME OPraHUYECKOM XHMMHHM, MPEACTABICHUE O MHOrooOpa3uu
OPTaHUYECKUX COCTUHECHUMU.

DIEKTPOHHOE CTPOEHUE aTOMa YIJIEpOJa: OCHOBHOE M BO30YXKAEHHOE COCTOSHUA.
BanenTHble BO3MOXXHOCTM aroma yIjepoaa. XHUMHMUYECKas CBsi3b B OPraHUYECKUX
COeIUMHEHUSAX. Tumbl TruOpUAU3alMu aTOMHBIX opOuTtaneil yriaepoaa. MexaHU3MbI
oOpa3oBaHMsI KOBAJIEHTHOW CBsA3M (OOMEHHBIM UM JIOHOPHO-aKLENTOpHbIN). Tumsl
NEepPEKPBhIBAaHUS AaTOMHBIX OpOUTanel, 6- 1 m-cBa3u. OauHapHas, ABOMHAs U TPOHHAs CBSI3b.
CriocoObI pa3peiBa CBSI3EH B MOJICKYJIaX OPraHMYECKUX BemiecTB. [loHATHE O CBOOOTHOM
paaukaie, Hykjieopuie u 3neKkTpoduie.

Teopust cTpoeHus: OpraHMuYeckux coeauHeHnid A.M. ByTiiepoBa M COBpEMEHHBIE
IPEACTABICHUS. O CTPYKType MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHSI OPraHMYECKUX
COeIMHEHU. MonekynspHble U CTPYKTypHbIe (QopMynbl. CTpyKTypHBIE (HOPMYIIbI
pa3IMYHBIX BUIOB: pa3BEPHYTAs, COKpall€HHas, ckeyneTHas. M3zomepus. Buasl nsomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJEKTPOHHbIE 3(PPEKThI B MOJEKYJIaX OPraHUYECKUX
COETMHEHMH (MHAYKTUBHBINA 1 ME30MEPHBIN I (HEKTHI).

[IpencraBnenne o kinaccupuKauu OpraHuveckux BemecTB. [loHstume o
¢ynkunoHansHOM rpymnme. ['omornorusa. ['omonormyeckue psapl. CucremaTudeckas
HOMeHKiatypa opranndeckux coeauHenuid (IUPAC) wu  TpuBHanbHble Ha3BaHUS
OTZEJIbHBIX IIPEICTABUTEIICH.

OcoOeHHocT UM Kjaccu(UKamusi OpraHuYecKux peakiuid. OKHUCIUTENbHO-
BOCCTaHOBUTENBHBIE PEAKIIUHA B OPraHUYECKOU XUMUHU.

OKCIEPUMEHTAIBHBIE  METOABl M3YYEHUs BEIIECTB M MX IPEBpAlICHUM:
O3HAaKOMJIEHHE € 00pasllaMyd OpraHMYeCKUX BEIIECTB U MaTepuajllaMd Ha WX OCHOBE,
OMBITHl 1O TMPEBPAICHUI0O OPraHUYECKUX BELIECTB IpPU HarpeBaHuu (IUJIaBJICHUE,
00OyTJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YrieBoaopoasil.

Anxanpl. ['omonorumueckuil psii ajnkaHoB, oOmas ¢opmyna, HOMEHKIaTypa H
H30MepHUsi. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl aJKaHOB, Sp°-
ruOpuan3anys aTOMHbIX OpOuTaNel yriepoaa, 6-cBsi3b. GU3nuecKkue CBONCTBA aJIKaHOB.

XWMUYECKHE  CBOMCTBA  QJIKAaHOB: pPEaKUMM  3aMEIICHUS, H30MEPU3ALNH,
JNETUAPUPOBAHUSA, UWKIW3alMM, NHUPOJIW3a, KpekuHra, ropeHus. llpencraBienune o
MEXaHHU3ME PEaKIui PauKaIbHOIO 3aMEILECHMS.

Haxoxnenue B mpuposie. CriocoObl NOMyUeHUs: U IPUMEHEHUE aJIKaHOB.



[Muknoankanpl. OOmas ¢opmyna, HOMeHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUYECKHMX CBOWCTB MalbIX (I[MKJIOMPOINAH, IUKIO0YTaH) M OOBIYHBIX
(IMKIJIOMIEHTaH, NHMKJIOTEeKCaH) MHUKIoaNKaHOB. CrmocoObl TMOMy4YeHUS W TMPUMEHEHHE
LUKJIOAJIKAHOB.

Anxensl. ['omojormueckuili psii  ajlkeHoB, oOmas QopMmyna, HOMEHKIATYpA.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJKEHOB, SP>-THOPHUIM3AITHS
aTOMHBIX OpOMTaNiell yriaepoja, o- U m-cBs3U. CTpyKTypHass M reoMmeTrpuyeckas (Luc-
TpaHc-) u3zomepus. Puznyeckue CBONCTBA aJIKEHOB. XHMMHMUYECKHE CBONCTBA: pEaKLUU
IIPUCOCAUHEHHNs, 3aMEIIECHUS B O-IIOJIOKEHUE IIPU JBOMHOM CBSA3HU, INOJIUMEpU3ALUU U
okucieHus. l[IpaBuno MapkoBHuKkoBa. KadyecTBeHHBIE peakuMyM Ha JBOWHYKO CBA3b.
Crioco06bI oNTyueHus: ¥ MPUMEHEHHUE alIKEHOB.

Anxaguensl. Knaccudpukauus ankaaueHoB  (CONpsDKEHHBbIE, HM30JUPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHUS U XHUMHUYECKUX CBOMCTB
CONPsKEHHBIX JAWEHOB, 1,2- u 1,4-nmpucoenuuenne. Ilonumepusanust CONPSKEHHBIX
nueHoB. CriocoObl MOMYyYEHHS U IPUMEHEHUE aJIKaIuEHOB.

Ankunbl. ['oMonoruueckuil psij alkuHOB, oOmas ¢opmysa, HOMEHKIATypa H
U30Mepus. OJEKTPOHHOE MW IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKUHOB, Sp-
rudpuan3anms aTOMHbIX opOuTaneid yrinepona. dusmueckue CBOICTBA AJIKHUHOB.
XUMUYECKUE CBOWMCTBA: PEAKLUU IPUCOCIUHEHUA, AUMEPU3ALUU U TPUMEPHU3ALINH,
OKHCJICHHs. KHCIOTHBIE CBOWCTBAa QJIKMHOB, HMEIOIIMX KOHIIEBYIO TPOWHYIO CBSA3b.
KauecTBeHHbIE peakuMM Ha TPOMHYIO CBA3b. (CrnocoObl MONMy4YeHUsT W NPUMEHEHHUE
QJIKUHOB.

ApoMartuyeckue yriieBoAopoanl (apeHsl). ['omonoruueckuil psig apeHoB, oOImas
dbopMmyna, HOMEHKIATypa W HM30MEpHUs. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJTbI O¢H3051a. DU3HUECKUE CBOMCTBA apeHOB. XMMHUYECKHE CBOKWCTBA OCH30J1a U €ro
TOMOJIOTOB: PEaKIMH 3aMelIeHUs] B OEH30JbHOM KOJBLE W YII€BOAOPOJHOM paJUKaJe,
peakuuMu TMPUCOEIMHEHUs, OKHUCIeHHWe romojoroB Oenzona. IlpencraBinenue 00
OpPUEHTHUPYIOIIEM JIEHCTBUU 3aMECTUTENEN B OEH30JIbHOM KOJIbLIE HAa IPUMEPE ATKUIBHBIX
paauKanoB, KApOOKCWIBHOW, THAPOKCUIBHOM, aMHUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.
Oco0OE€HHOCTH XHMHYECKMX CBOMCTB ctuposa. Illomumepuzauus crupona. CrocoObl
IIOJIyYEHHUSI U IPUMEHEHUE APOMATHYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. IlomytHeie HedTsHble Ta3pl. HedTh u €€ mpoucxoxieHue.
KaMeHHBI yronp u mpoaykTel ero mnepepadotku. CrocoObl mepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMHUUYECKHI, KaTAIUTUYECKHI), puPOPMHUHT, HUpon3. [IpoayKTs
nepepaboTku HeTH, UX MPUMEHEHHUE B IIPOMBIIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBA3b MEXKIY Pa3IMYHBIMU KJIACCAMU YIJIEBOIOPOIOB.

DJIIEKTPOHHOE CTPOCHME raJOTEHIIPOU3BOAHBIX YIJIEBOJLOPOIOB. Peakiuu 3amenieHus
rajJloreHa Ha TMAPOKCOIPYIIy, HUTPOrPYIILy, IUAHOIPYIIILy, aMUHOrpynny. /leicrBue Ha
rajJOreHIIPOM3BOAHBIE BOJHOIO M CIMPTOBOrO pacTBopa WENoUn. B3ammonenicTBue
JIUTAJOTCHAIKAHOB € MarHueM W I1uHKOM. [loHsTMe o0 MeTamioopraHn4eckux
coenuHeHUsX. Mcnonp3oBaHue rajloreHnpou3BOAHBIX YIJIEBOJOPOIOB B ObITY, TEXHUKE U
IIPU CUHTE3€ OPraHUYECKUX BELIECTB.



OKCIEPUMEHTAIBHBIE METOJBl M3YYEHMS BEIIECTB M MX IPEBPALLCHHUN: HW3ydEHUE
(U3HYECKUX CBOMCTB YTJIEBOJOPOAOB (PacTBOPUMOCTB), KAYECTBEHHBIX peaKUuin
YIJIEBOAOPOAOB PA3JIMYHBIX KJaccoB (oOeclBeurMBaHUE OpPOMHON WJIM HMOJHOM BOJIBI,
pacTBopa IEepMaHraHara Kajius, B3aMMOJCHCTBHE alETHWIEHA C aMMHAyHbIM PACTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHapyXEHHUE yriepoJa U BOJOpOJa B OPraHUUECKUX
BEILIECTBAX, ITOJIyYEHHUE ITUIEHA U U3YYEHHUE €TI0 CBOMCTB, O3HAKOMJIEHUE C KOJUIEKIUSIMU
«Hedptp» 1 «Yromp», ¢ oOpa3uaMH IJIACTMACC, KAyYyKOB W PE3UHBI, MOJECIMPOBAHUE
MOJIEKYJI YTIIEBOAOPOIOB U TAIOT€HIIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoaconepxaniue oprannyecKkue COeANHEHH.

[IpenenbHble 0HOATOMHBIE COUPTHL. CTpoeHUE MOJEKYJ (Ha MpUMepe METaHoja U
sTanona). ['omomormyeckuit psin, obmas Gopmyna, wu30MepHs, HOMEHKIATypa U
knaccupukanus. @OuU3MUecKue CBOWMCTBA  MPEAENbHBIX  OJHOATOMHBIX  CIUPTOB.
Bonoponnsle cBsizM MeEXy MOJIEKYJAMH CIHMPTOB. XHWMHUYECKHE CBOMCTBA: PEaKLMH
3aMEIICHMs], JETUAPATAllMM, OKHUCJICHMS, B3aMMOJEHCTBHE C OpPraHUYECKUMH H
HEOPraHWYEeCKUMH KuciaoTamMHu. KayecTBeHHas peakuuss Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBue 53TaHOJAa M METAaHOJA Ha oOpraHu3M 4esoBeka. CHocoObl MONy4YeHUS H
IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Tpocteie »¢upsl, HOMeHKIaTypa U wu3zomepusa. OcoOeHHOCTH (U3MUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbI€ COUPTHI — 3TUJICHIJIUKOJIb U IIHLepruH. Dusnyeckrne u XuMu4yecKue
CBOMCTBA: PEaKUMU 3aMEIECHUs, B3aUMOJICUCTBUE C OPraHUYECKUMH U HEOPTraHUYECKUMU
KHCJIOTaMH, KAauyeCTBEHHAsl pPeaklys Ha MHOTroaToMHble cnupthl. IIpeacraBnenue o
MEXaHHU3ME peakuuil HykKiaeouiapHOro 3ameneHus. JleiicTBMe Ha OpraHu3M 4YeloBeEKa.
Crioco06bI oNTydeHus: ¥ MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHrne MOJIEKYJIbI, B3AUMHOE BIHMSIHUE THAPOKCOTPYIIBI U OEH30JIEHOTO
aapa. duszmueckne cBoiicTBa (enoma. OCOOEHHOCTH XWMHUYECKHUX CBOMCTB (peHoma.
KauectBennsle peakunu Ha ¢(enon. TokcuuHocTh ¢eHona. CrnocoObl MONy4YeHUS U
npuMmeHenue gpenona. denondopmanpaeruHas cMoia.

KapOoHWIIbHBIE COEIMHEHUS — aNbJETUAbl U KETOHBI. ODJEKTPOHHOE CTPOEHHUE
KapOOHWIBHOH Tpynmbl. ['OMoIOTHYeCKre psiibl albICTHAOB U KETOHOB, 00IIas hopMyIa,
M30MEpHUs U HOMEHKJIAaTypa. @U3nyecKkrue CBOMCTBA ajbJETHUJIOB U KETOHOB. XMMHUYECKHUE
CBOMCTBA aJbJErMJIOB U KETOHOB: peakUuu npucoeauHeHus. OKHUCIIEHHE alIbJIErU0B,
KayeCTBEHHbIE peaklMU Ha ajnbpaeruibl. CocoObl MOIyYeHUs] U MPUMEHEHUE aJIbJIETHI0B
Y KETOHOB.

OmHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuCIOT. M3oMepuss u HomeHknarypa. dusmueckue cBoiCTBa
OJTHOOCHOBHBIX ~NPEJCIbHBIX KapOOHOBBIX KHCIOT. BoOJopojHbBIE CBSI3U  MEXIY
MOJIEKYyJIaMd KapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOWCTBA,
peaxius dTepruUKaIy, PeaKiuu ¢ y4aCTHEM YTIIeBOJAOPOIHOrO0 paankana. OcoO0eHHOCTH
CBOMCTB MYpPaBbUHOW KHUCIOTHL. [loHSATHE O MNPOU3BOJHBIX KAapOOHOBBIX KHCIOT —
CIOXHBIX d(pupax. Muoroobpazue KapOOHOBbIX KHUCIOT. (OCOOEHHOCTH CBOMCTB
HENpEeJeNbHbBIX W apOMaTHYECKMX KapOOHOBBIX KHCJIOT, JUKApOOHOBBIX KHCIIOT,
THIPOKCUKApOOHOBBIX  KHCHOT. llpenctaBuTenn  BBICIIMX — KapOOHOBBIX — KHCIOT:



CTeapuHOBasi, NAJIBMUTUHOBAS, OJIEUHOBAS, IUHONEBAS, TUHOAEHO08As KUCTOThL. CrocoObl
MOJIYYEHHS U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxabple d>¢upsl. [omomormueckuwii psg, oOmas ¢opMymna, HU30MEpUs U
HOMEHKJIaTypa. PU3NUECKUE U XUMUYECKAE CBOMCTBA: TMAPOJIM3 B KUCIOW U IIEIIOYHON
cpene.

Kupsl. Ctpoenue, pu3nyeckue U XUMHYECKUE CBOMCTBA KUPOB: TUAPOJIN3 B KUCIOU
U 1IeJ04HOM cpene. OcOOEHHOCTH CBOMCTB KHPOB, COJAEPKAIIUX OCTATKU HENPEAeIbHbIX
YKUPHBIX KUCIOT. JKHpHeI B pupoe.

MBpL14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEe ACHCTBUE.

OOmrass xapakTepucThKa yriaeBoaoB. Kimaccumdukammsi yriieBogoB (MOHO-, IH- U
noyimcaxapuabl).  MoHOcaxapuabl:  TJIOKO3a,  (GpyKTo3a,  TallakTo3a,  pubo3a,
ne3okcupuOo3a. Pusznyeckue CBOWCTBA M HaxoxjaeHue B mpupoae. dortocunres.
XHWMHMUYECKHE CBOMCTBA TIIFOKO3bI: PEAKLIUU C yYaCTUEM CIIMPTOBBIX U aJbACTHIHON TPy,
COMPTOBOE M MOJIOYHOKHCIOE OpokeHue. [lpumeHeHue TIIOKO3bl, €€ 3HAUEHHE B
KU3ZHENIEATEIbHOCTH  Opranu3Ma. Jlucaxapuapl: caxapo3a, MajabTO3a M JIAKTO3a.
BoccranaBnuBaronye 1 HEBOCCTaHABIMBAIOIIME AMcCaxapuibl. ['Maponau3 aucaxapuios.
Haxoxnenne B npupoae u mpumeHeHue. Ilonmmcaxapuapl: Kpaxmall, IJIMKOT€H H
nemnoio3a. CTpoeHue MakpoOMOJIEKYJI KpaxMaja, IIIMKOTeHa U Leunroso3bl. dusnyeckne
CBOMCTBAa KpaxMajla M LEJUIIOJIO3bl. XHMMHUYECKHE CBOMCTBA Kpaxmalsla: THIPOJIU3,
KAUECTBEHHAs] peakuus C HOAOM. XHUMHUYECKHME CBOMCTBA UEJUIIOJIO3bL: THUIPOJIU3,
nojiyueHue 3QupoB Let0i03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,
areTaTHBINA MIENK).

OKCIEPUMEHTAIBHBIE  METOABl M3Y4YEHUs BEIIECTB M MX IPEBpalICHUMN:
pPacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJCHCTBUE 3TaHOJIA C HATPHUEM,
OKHCJIEHUE JTHJIOBOIO CHUpPTAa B aJbJETHJl Ha pPACKAIEHHON MEIHOW MPOBOJIOKE,
OKHCJIEHUE JTHJIIOBOTO CIHpPTa JAUXPOMATOM Kaius (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUANIOB), KAayeCTBEHHbIE pEaKUMU Ha  alupAeruibl (C  THAPOKCHAOM
muammuncepeopa(l) u runpoxcugom memu(Il)), peakumst raunepuHa € THIPOKCUIOM
meau(1l), xumudeckue CBOMCTBa pacTBOPA YKCYCHOM KHUCIIOThI, B3aUMOJEICTBUE PACTBOPA
roko3el ¢ TuapokcuaoMm Menu(ll), B3ammomelcTBue Kpaxmaiaa ¢ HOAOM, pElIeHUE
AKCIIEPUMEHTAIBHBIX 3a1a4y 1o TemaM «Couptsel U QeHosb, «KapOOHOBbIE KUCIOTHI.
CrnoxHbie 3Gupb).

A3oTcoaep:kamniue OpraHnyecKue CoeANHeHM.

AMHHBI — OpraHMYecKHe TMPOU3BOJHBIE ammuaka. Kraccupukanuss aMUHOB:
anidaTryeckue W apoMaTUyecKue; MEepBUYHBIC, BTOPHUYHBIE M TpeTuuyHble. CTpoeHHE
MoJieKys, oOmas ¢opMyna, HU30MEpUs, HOMEHKJIarypa U (uU3MUecKHe CBONCTBA.
XuMuyeckoe CcBOWCTBa anu(paTHUYECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKMJIMPOBAHUE,
B3aUMOJICHCTBUE NIEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTON. COMM aJIKWIAMMOHMSIL.

AHWUIIMH — TpencTaBUTENIb AMHHOB apoMarhyeckoro psga. CTpoeHue aHWIMHA.
B3auMHoe BiusiHHME TPYII aTOMOB B MOJIEKYyJie aHWIMHA. OCOOEHHOCTH XHMHUYECKHX
cBoiicTB aHwinHa. KauecTBeHHble peakuuu Ha aHWiIUH. CrnocoObl MNOMy4YEHUS U
npUMeHeHue anrdarnyeckux aMuHoB. [lonydyeHune aHuiaMHa U3 HUTPOOEH301a.



AmuHokucnotel. Homenknatypa u uzomepusa. OThelbHBIE MNPEACTAaBUTEIN O~
AMUHOKHCJIOT: TIUIMH, ajlaHuH. Du3ndyeckue CBOMCTBA aMUHOKMCIIOT. XHWMHYECKHE
CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX OpPraHMYECKUX COCIWHECHUH, peakius
MOJIMKOHJIEHCAIINK, o0Opa3oBaHUE TENTUIHOW CBs3W. buosormyeckoe 3HadYeHUE
aMUHOKUCJIOT. CHUHTE3 U TUIPOJIU3 TIENITUIOB.

benku kak npupoaHbie noauMepsl. [lepBruuHas, BToOpuyHas U TPETUYHASI CTPYKTYypa
0eskoB. XMMUYECKUE CBOMCTBA OEJIKOB: THAPOJIN3, J€HATYpallKs, KAYECTBEHHbIE PEAKIIUU
Ha OeIKH.

DKCHEPUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIIESCTB M UX MPEBPALICHUN: PACTBOPEHUE
OCJIKOB B BOJI€, JICHATypalus OCJIKOB MpU HArpeBaHUU, I[BETHBIC PEAKIIUU Ha OECJIKH,
pelIeHue SKCIEePUMEHTANBHBIX 3a7a4 MO0 TeMaM «A30TCoJepIKallue OpPraHuYeCKHUe
coeIMHEHUs» U «Pacro3HaBaHUe OPraHUYECKUX COCIMHECHUIN.

BbicokomoJieKyJIsIpHBbIE COeTUHEHHUS].

OCHOBHBIE MMOHATHS XUMHUH BRICOKOMOJIEKYJISIPHBIX COSIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJIMMEPHU3ALINU, CPEAHSS MOJIEKYJIsipHast Macca. OCHOBHBIE

MECTOAbI CHHTC3a BBICOKOMOJICKYJIAAPHBIX CO@I[I/IHeHI/Iﬁ — IMOJIMMEpHU3al sl u
ITOJIMKOHACHCALI M.

HOJII/IMepHBIC MaTCpHUaJIbl. [InacTmaccel (HOJII/IBTI/IJ'IGH, ITOJIMITIPOIINJIICH,
IMOJIMBUHUJIXJIOPH A, IMOJIUCTHUPOIJI, IMOJIMMCTUIIMCTAKpUJIAT, HOJII/IKap6OHaTBI,

nonudTHIeHTepedTanar). Y unusanus u nepepaboTka MiIacTUKa.

DOnacToMepbl: HATypalbHBIA KaydyK, CHHTETHYECKHME Kaydykd (OyTaJueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypanpHble (XJIONOK, IIEpCTh, IIENK), HCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl crnenualbHOrO Ha3HaueHHs (Te(sioH, KeBiap, AJIEKTPONPOBOISIINE
NOJINMEPBI, OMOpa3IaraeMble MOJTUMEPHI).

OKCIEPUMEHTAIBHBIE  METOABl M3Y4YEHUs BEIIECTB M MX IPEBpalICHUMN:
O3HaKOMJICHHE C 00pa3llaMd NPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJIacTMAacc,
KAay4yKOB, PEIICHHE HKCIEPUMEHTAIbHBIX 3a]a4 1o TeMe «Pacno3HaBaHue 1iacTMacc U
BOJIOKOH.

Pacuérnbie 3agaum.

Haxoxnenue momnekynspHOil (popMysbl OPraHMYECKOTO COEAMHEHUS MO MacCOBBIM
JIOJISIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJIEHUE MOJEKYJIIpHOU (HOpMyIIbl
OpPraHUYEeCKOTO COEAMHEHUS MO Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJUYECTBY
BeliecTa (Macce, 00bEMY) MPOAYKTOB PEAKIINH U/ U UCXOIHBIX BEIECTB, YCTAHOBIICHUE
CTPYKTYpHOH (pOpMysIbl OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB
WIH CcIocOoOOB TMOJyYEHHUs, ONPEJCIICHWE [JOJM BbIXOAA NPOAYKTa pEaKkUud OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3HU.

Peanmszannst MeXnpeaMETHBIX CBSA3EH IPU M3YYEHHHM OpraHuyecko xumuu B 10
KJIaCC€ OCYILECTBISETCS 4Yepe3 MCIONb30BAaHUE KaK OOIIUX eCTECTBEHHO-HAYUHBIX
NOHATUH, TaK W TOHATHM, NPUHATHIX B OTIEIBHBIX NMPEIMETaX €CTECTBEHHO-HAy4YHOI'O
LUKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHUE, HAyYHBIH (haKT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJIN3, CUHTE3, KJIacCHu(pHUKaIus, HaOI0CHIE, H3MEPEHUE, SKCIICPUMEHT, MOJICITb,
MO/JICITHPOBAHHE.

®dusnka: Marepus, aToM, DJICKTPOH, MPOTOH, HEUTPOH, MOJICKYJla, SHEPIeTUUCCKUI
YPOBEHb, BECIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE BCIIECTBA, (PU3MUYCCKHEC
BCJIMYMHBI, €AMHHIIBI K3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus:  knmeTka,  OpraHu3M,  3KOCHCTeMa, Ouocdepa,  MeTaOOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIH M TIeTEPOTPO(HBIA THII MHUTaHUSA, OpOKCHHE,
(bOTOCHHTE3, IbIXaHHE, OCIIKH, YIJICBOIbI, JKHPbI, HYKJIICHHOBBIC KUCIOTHI, (PSPMECHTHL.

["eorpadus: moJie3HbIC HCKOITaeMbIE, TOILTUBO.

TexXHOJIOTHS: THINEBbIC TPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO IHUTAHHS, MOIOIINE
CpeJICTBa, MaTepHaibl U3 HCKYCCTBEHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XMMHH.

Atom. CocraB aTOMHBIX sAaep. XHUMHUYeCcKHil anemeHT. M3oromsl. CtpoeHue
AIIEKTPOHHBIX O00OJIOYEK AaTOMOB, KBAaHTOBbIE YHCIA. DHEPreTUYECKUE YPOBHU U
moaypoBHU. ATOMHBIE opOuTanu. Knaccudukanuss XuMHIeCKUX dJIEMEHTOB (s-, p-, d-, f-
3JieMeHThl). PacnpezneneHue 5I€KTPOHOB IO ATOMHBIM OpOMUTAlIsIM. JIEKTPOHHbBIE
KOHQUIypallMd aTOMOB 3JIEMEHTOB IE€PBOTO—YETBEPTOrO IEPUOJIOB B OCHOBHOM U
BO30YXAEHHOM COCTOSIHUH, JJIIEKTPOHHBIE KOH(Urypamuu VOHOB.
DIJIEKTPOOTPULIATENBHOCTb.

[lepnognuecknii 3akoH M llepmoamnueckas crucrema XMMHYECKHX 3ieMeHTOB [[.H.
MenneneeBa. CBsi3b NEpUOAMYECKOrO 3aKoHa M Ilepnoanueckoi CHCTEMBI XMMUYECKUX
DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMYECKHX JIEMEHTOB M 00pa3yeMbIX MUMHU MPOCTHIX U CIOKHBIX BEILIECTB I10
rpyImnam ¥ nepuoaam. JHadeHue nepuoandeckoro 3akona /[.1. Menneneesa.

XuMu4ecKkass CBA3b. Buabl XMMHYECKOM  CBA3W:  KOBAJECHTHAs, HOHHAs,
MeTaJIMueckas. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW CBs3M: OOMEHHBIM U JTOHOPHO-
aKLENITOPHBIA. JHEPIUs U JUIMHA CBsA3U. [I0IspHOCTD, HAIIPaBIEHHOCTh U HACBHIIAEMOCTh
KOBAJIEHTHOM CBs3u. KparHele cBsa3su. Bopopoanas cBs3b.  MeEXMOJIEKYJIIpHBIE
B3aMOJIEUCTBHA.

BajleHTHOCTh M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha IMPUMEPE COSAMHEHUN FIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHne O KOMIUIEKCHBIX cOeInHEHUAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCO00pa30oBaTellb, JIMraHAbl. 3HAYEHHE KOMIUIEKCHBIX coequHeHui. [lonstue o
KOOPAMHALIMOHHON XUMHH.

BemecTtBa MOJEKYIIIPHOIO U HEMOJIEKYJIAPHOIO CTPOEHHUs. THUIIBI KPUCTALNINYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BELIECTB.



[lonsatue o pucnepcHbix cucreMax. HMcruaabie pactBopbl. IlpencraBienue o
KOJUIOMHBIX pacTBOpax. CrocoObl BhIpAKEHUSI KOHIICHTPALIMKM PACTBOPOB: MacCOBast 1015
BEIIECTBA B pACTBOPE, MOJISIpHAA KOHUEHTpauus. HacellleHHbIE W HEHACHIIICHHBIC
pacTBOpPBI, pACTBOPUMOCTh. KprcTamnoruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. TpuUBHANbHBIC
HA3BAHUA OTJICJIBHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKux peakuuil B HEOPraHUYECKOH U OPraHMYeCKON XHMMHHU.
3aKOH COXpPAaHEHMSI MacChl BEIIECTB; 3aKOH COXPAaHEHUS W NPEBpALICHUS HEPTUU MpU
XUMHUYECKUX peakiusax. TemnoBbie 2PheKTbl XUMUYECKUX peakiuid. TepMoxumMuyeckue
YpaBHEHHUS.

CKOpOCTh XHMHYECKOW peakmuu, €€ 3aBUCUMOCTh OT pPa3IW4YHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIEC peakuu. KaTanus u katanu3aTtopsl.

OOpatumble U HeoOpaTUMbIE peakiuu. XuMU4yeckoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DakTOppl, BIUAIOIIKE HA IIOJIO)KEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEpATYpa, [ABJICHUE M KOHIEHTPAlUM BEIIECTB, YYACTBYIOIIMX B
peakumu. [Ipuniun Jle [latense.

Onektponutuueckas auccouuanus. CuibHble U cladbie 37eKTpoauThl. CTeneHb
nuccounanuu. Cpena BOJIHBIX PAacTBOPOB:  KHUCJIOTHAsl, HEWTpajbHas, IIEJIOYHAS.
Bonopoansiii mokazatens (pH) pactBopa. ['maponus cosneii. Peakiiuu noHHoro oomeHa.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. CTeneHb OKuciIeHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Iporecchl OKUCIEHUS U BOCCTAHOBJICHUS. BaxHeWIme OKUCIUTENN U
BOCCTAaHOBUTEJHM. METOJ| 3JEKTPOHHOr0 OajiaHca. DJNEKTPOJU3 PACTBOPOB U PACILIABOB
BEILIECTB.

DKCHEPUMEHTAIBHBIE METO/Ibl U3YUYECHHUS BEIIECTB M UX MPEBPALICHUN: PA3JIOKEHUE
MEPOKCHUA BOJOPOAAa B MPUCYTCTBUU KaTaanu3aTopa, MOAECIN KPUCTALUIMYECKUX PEIIETOK,
MIPOBEJICHUE PEaKIMii MOHHOTO OOMEHa, OMPEICICHHE CPEIbl PAaCTBOPOB C TIOMOIIBIO
WHJMKATOPOB, HW3Y4YEHUE BIUSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XHWMHUYECKOU
PEAKLIMU U ITOJ0KEHUE XUMUYECKOIO PABHOBECHS.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTamioB B llepuoanueckon cucreme XxUMu4yeckux snemeHtos JI.M.
MeHnneneeBa 1 0OCOOEHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJLIOB.
AJoTponus HeMeTaJIOB (Ha MpuMepe Kuciopoaa, cepsl, pochopa u yriepona).

Bonopon. [onydenue, puznueckue U XUMUUECKHE CBOMCTBA: PEAKIIUU C METaJNIaMU
Y HEMETAJJIAMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. | mapuabl. TOIUIMBHBIEC SJIEMEHTHI.

[asiorensl. HaxoxaeHue B MNOpUpOAE, CHOCOOBI MOMydeHUs, (U3UYECKHE U
XUMHUYECKHE CcBoWcTBa. ['amoreHoBomopoasl. BaxHenmue KUCIOpOACOAEpKALUE
COCIMHEHMsI TalloreHoB. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI IMOTYYEHUs
rajoreHoB. [I[pumeHeHune rajJoreHoB U UX COCIMHEHUM.

Kucmopon, 030H. JIabopaTopHbie 1 MPOMBIIIIICHHBIC CITOCOOBI TIOMYYCHHSI KUCIOPOIa.
OU3NYECKNEe U XMMHYECKHE CBOMCTBA M NMPUMEHEHHE KHCIOpoAa W 030Ha. OKCUIbI U
IIEPOKCUIBI.

Cepa. Haxoxzaenue B mpupoje, criocoObl MmoiydeHus, GU3NUYecKue U XUMHYECKUE
cBorictBa. CepoBojaopon, cynbbunbl. Oxcun cepsi(I1V), okcun cepoi(VI). Cepuucras u



cepHasi KUCJIOTHI U uX coii. OCOOEHHOCTU CBOMCTB CepHOM KUCIOTHI. [IpuMeHeHue cepbl
" €€ COCTUHCHUH.

A3zotr. HaxoxaeHnue B mpupojie, CrocoObl MOMydeHus, (PU3NIecKue U XUMUUICCKUC
cBoricTBa. AMMUAK, HUTpUAbL. OKCUABI a30Ta. A30THCTasi U a30THAsI KUCIOTHI U UX COJIU.
OcoOeHHOCTH CBOMCTB a30THOM KHCIOTHL. [IpuMeHeHHe a30Ta M €ro COEIWHEHUI.
A3oTHBIE y1OOpEHHUSL.

®ochop. Haxoxaenue B mpupoie, CiocoObl MOMydeHHsI, PU3HICSCKUE U XUMHUICCKUE
cBoiictBa. @ochuasl u ochun. Oxcuasl pocdopa, dochopHas kuciaora u €€ CONIM.
[Tpumenenue dhocdopa u ero coequHenuit. Dochopusie ynoopeHus.

VYrnepon, HaxoxJaeHUe B MpUpoje. AJIOTporHble Moauduxkanuu. DU3ndeckue u
XUMHUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcunu
yraepoxaa(ll), okcun yrnepona(IV), yroiabHas kuciiora u €€ coinu. AKTUBUPOBAHHBINA YTOJIb,
aacopouus. dDymiepensl, rpadeH, yriepojHbie HAHOTPYOku. I[IpuMeHeHHe NPOCTHIX
BEIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0 COCIMHEHU.

Kpemumii. Haxoxaenne B mpupone, cmocoObl MONydeHHs, (U3NUecKue u
xumuyeckue cBoiMcTBa. Oxcupa kpemHus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpuMeHeHue KpeMHus U ero coeqnHeHui. CTeKI0, ero noJiydYeHre, BUIbl CTEKIIA.

[Tonoxenne wMertaiuioB B llepuognueckor cCUCTEME XUMHUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue dhusnyeckue
cBolicTBa MeTasuioB. [[puMeHeHre MeTauioB B ObITY U TeXHHUKE. CIIJIaBBI METAJIIOB.

DJIEKTPOXUMHUYECKUM psifi HampspKeHUH MeTayuioB. OOIue cmocoObl MOyYeHUs
METAJJIOB: TUAPOMETAILUTYPIHsl, MUPOMETAILTYPIUsi, 3JIeKTpoMmeTamutyprus. llonstue o
KOppo3uu MeTayiioB. CriocOOBI 3aIIUTHl OT KOPPO3UH.

OOmas xapakrepuctuka wmetaiioB [A-rpynmbel  Ilepuogudeckoil  cucTteMbl
XUMHUYECKUX 3JIEMEHTOB. HaTpuil u kanuii: mosiyueHue, (pU3NYecKHe M XUMHUYECKHE
CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAUHECHUMU.

O6mas xapakrepuctuka MertamwioB [[A-rpynner  [lepuonnueckoit  cucTeMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii ¥ KajblUW: MOJydyeHHe, PU3NUECKHEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX coeNMHEHUN. KECTKOCTH BOJIBI M CITOCOOBI
€€ yCTpaHCHMUS.

ATIOMUHHI: TIONy4YeHHE, (PU3NYECKHEe W XHMHYCCKHE CBOWCTBA, IMPUMCHCHHUE
MIPOCTOTO BEIIECTBA U €ro coequHeHUud. AMdOTEpHbIE CBOWCTBA OKCHAA U THIPOKCHA
ATIOMHUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmas xapakTeprucTuKa MeTauioB mooouHsix noarpynn (b-rpymnm) [lepuoamueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

@u3nuecKkue W XUMHYECKHE CBOWICTBA XpoMa M €ro coeauHeHuil. Okcuabl U
ruapokcunbl - xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel M JIUXpOMAaThl, HUX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@U3NYECKMEe U XUMHUYECKUE CBOWCTBA MapraHiia U €ro COeIUHEHWW. Baxueniine
coeaunenust mapranna(ll), mapranua(IV), mapranna(VI) u mapranua(VII). Ilepmanranar
KaJINSI, €70 OKUCIIUTEIbHBIE CBOMCTBA.



@u3nuecKkue W XUMHUYECKHME CBOWCTBA Kejne3a U ero coeauHeHud. OKcuubl,
ruapokcuasl u conu xkeneza(ll) u xeneza(lll). [TonydyeHue u npuMeHEHHE Kejne3a U €ro
CILIaBOB.

dusnyeckue M XUMHUUYECKHE CBOMCTBA Meau U e€ coenuHeHuil. [lonmydenue u
IIPUMEHEHUE MEJIU U €€ COCAUHECHUMN.

[{unk: momydenue, GuU3nUecKne U XUMHYECKHE CBOWCTBA. AM(pOTEpHBIE CBOWCTBA
OKCHJA W THUIPOKCUAA IIMHKA, THIPOKCOKOMIUIEKCHI IHUHKA. [I[pUMEHEHHE IIMHKAa U €ro
COCJIMHEHUN.

DKCIEpUMEHTAIbHBIE METO/Abl M3YyUYEHHS! BEIIECTB M UX IPEBPALICHUN: U3YUCHHE
00pa3oB HEMETAIOB, TOpeHue cephl, hocdopa, Kene3a, MarHusi B KUCIOPOJIe, U3yUCHUE
KOJUICKIUH «MeTaiibl U CIUIaBbD»), B3aUMOJCHUCTBUE IIEJIOYHBIX M IIETOYHO3EMEIBHBIX
METa/NIOB C BOJOW (BO3MOKHO HCIOJIb30BAaHUE BHICOMATEPUAIOB), B3aUMOJICHCTBUE
IMHKA M JKeje3a C pacTBOpaMM KHCIOT M IIEJI0YEM, KAauyeCTBCHHBIE pEAKLMU Ha
HEOPraHUYECKUE AHUOHBI, KaTHOH BOJOPOJA M KAaTUOHBI METAJUIOB, B3aWMOJCHCTBHUE
TUIPOKCUAOB AIIOMHHUA W IIMHKA C pPacTBOpPAMHU KHCIOT W IIEIOYEH, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 1o TemaM «l amoreHsn», «Cepa U €€ coequHeHus», «A30T U
dbochop M uxX coenuHEHUs», «MeTamibl IaBHBIX NOATPYMI», «MeTamibl MOOOYHBIX
MIOArPYIIID.

XUMHUA U KU3Hb.

Pons xumum B obOecriedeHMHM YCTOWYMBOIO pa3BUTHA 4esoBedecTBa. [lonatue o
HAy4YHBIX METOJAX TMO3HAaHWS W METOAOJIOTMA HAy4YHOTO ucCciaenoBanusd. HayuHble
OPUHIMIBL  OpraHU3AlMK  XUMHUYECKOTO MPOM3BOJICTBA. [IpOMBINIUIEHHBIE CTHOCOOBI
MOJIYYCHHS BaKHEHUIITUX BEHIECTB (HA MPUMEpE MPOU3BOICTBA aMMHUAKa, CEPHON KHUCIIOTHI,
MeTaHoja). [IpoMbliiyieHHbIe CITOCOOBI MOTYYEHHUS] METAIOB M CIUIaBOB. XHMMHUYECKOE
3arpsA3HCHUE OKPYXAIoMeH Cpeabl W ero mocienctBus. Pomp Xxumum B obecredeHun
SHEPreTUYECKON 0€30MacHOCTH.

XuMHUs U 310pOBbe uelioBeka. JlekapcTBeHHble cpeacTsa. [IpaBuia UCnonp30BaHus
JIEKapCTBEHHBIX ITpenapaToB. Pojb XUMUM B pa3BUTUU MEAULIMHBI.

XyWMHsI TWINA: OCHOBHBIE KOMITOHEHTBI, THIIEBbIE g00aBku. Ponb xumuu B
obecrieueHnr UIEBOM 0€30MMacHOCTH.

Kocmernueckne n mapdromepusie cpeactsa. beiroBas xumus. [IpaBuia 6e30macHOToO
UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUH B TIOBCEHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIITUE CTPOUTEIbHBIE MaTepraibl (IIEMEHT, OETOH).

XuMus B CEJIbCKOM X03sicTBe. OpraHn4ecKre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KEpaMmuKa.
Marepuansl a1 2IeKTpOHUKHA. HaHOTEXHOTI0TH Y.

Pacuérnble 3anaumn.

Pacuérel: macchl BenecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM O0BEMY OJHOTO M3 YYacCTBYIONIMX B PEAKIIMH BEIICCTB, MacChl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJHO W3 BEHIECTB HMMEET MPUMECH,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOYKTa PEaKIMK, €CIU OJHO U3 BEUIECTB JaHO
B BUJIC PacTBOpa C ONPEAECIEHHON MAaCcCOBOM J0JIE paCTBOPEHHOTO BELIECTBA, MACCOBOM



JIOJIX ¥ MOJIIPHOM KOHLEHTPALlMU BELIECTBA B PAaCTBOPE, J10JIM BBIXOJa POAYKTA PEaKuu
OT TEOPETHUIECKH BO3MOXHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d NMpU HU3YYEHHH OOLIEH M HeopraHu4yecKou
xuMuHd B 11 Kjacce OCYHIECTBIISETCA 4Yepe3 HCIOIb30BaHUE KAaK OOLIUMX E€CTECTBEHHO-
HAYYHBIX TOHSTHHA, TaK M TIOHATHUH, IPUHATHIX B OTICNBHBIX NMPEAMETAaX €CTECTBEHHO-
HAY4YHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAY4HbIE MIOHATHUS: IBJIEHUE, HAyUHbII (akT, TunoTesa, Teopus,
3aKOH, aHalu3, CHHTE3, KJacCU(UKalus, MEpUOJUYHOCTh, HAONIOJEHHUE, H3MEPEHUE,
HKCHEPUMEHT, MOJIEIIb, MOACIUPOBAHHUE.

dusuka: MaTepusi, MUKPOMHUP, MAaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOIIbI, PaJMOaKTUBHOCTb, MOJIEKYJd, SHEPreTUUYECKUH YypOBEHb, BEILECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHUE BEUIECTBAa, WJCANbHBIA Ta3, (PU3NUYECKUE BEINYUHBI,
€IMHULIBI U3MEPEHUs], CKOPOCTb, SHEPT U, Macca.

buonorus: kieTka, opraHu3M, sKocucTeMa, Ouocdepa, MeTabOIU3M, MAKpO- U
MUKPOIJIEMEHTHI, O€JIKH, )KUPBI, YTICBOJIbI, HyKJICHMHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCUCTEMAX.

["'eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbL, IOJIE3HBIE HCKONIAEMBbIE, TOTIIIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJULyprusi, CTPOUTEIbHbBIE
MaTepuaibl, CEIbCKOXO3SHUCTBEHHOE IMPOU3BOJCTBO, TMHINEBAs IPOMBIILICHHOCTD,
¢dapmaiieBTUYECKass MPOMBIIIIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHX IPENaparos,
IPOU3BOJCTBO  KOHCTPYKI[MOHHBIX  MAaTE€pUaJIOB, JJEKTPOHHAs  [POMBIILIEHHOCTb,
HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOIT'PAMMBI 10 XUMKWU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATbI

B cooTBeTcTBMHM ¢ CHCTEMHO-ACSITENBHOCTHBIM IOAXOJOM B  CTPYKTYpe
JMYHOCTHBIX PE3YyJbTATOB OCBOCHUS IMpeaMeTa «XUMUsS» Ha ypPOBHE CPEIHEro OOIIEeTo
oOpa3oBaHMsI BBIIEICHBl CJEAYIOIIME COCTABJSAIOUIME: OCO3HAHUE OOYyYaroIUMUCSA
POCCHUHCKOM  TIpaXXAAaHCKOW  MJEHTUYHOCTH;  TOTOBHOCTh K  CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTY M CaMOONPEIENICHHUI0; HAJIWYUE MOTHBAIMM K OOY4YEHHMIO;
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIINUXCSl PYKOBOACTBOBATHCS MPUHATHIMHU B 00IIIECTBE
MpaBWJIaMUd U HOpMaMU TIOBEICHUS;, HATMYHE MTPABOCO3HAHMS, SKOJIOTHUYECKON KYIbTYPHI;
CIOCOOHOCTB CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC IJIaHBI.

JIMYHOCTHBIE  pe3yJabTaTbl  OCBOGHHS  IpeaMera  «XUMHUS»  OTpPaXKaroT
cOPMUPOBAHHOCTh  OMbBITA TO3HABATEJIBHOH W  TMPAKTUYECKOM  JAEATETHbHOCTU
oOyJaromuxcs B MPoIecce peaan3auu 00pa3oBaTeIbHON JesITENbHOCTH.

JInuHOCTHBIE ~ pe3ynbTaThl  OCBOCHHS  MpeaMera  «XUMHS»  OTpPaXKaroT
cOPMUPOBAHHOCTh ~ OMbITA IIO3HABAaTEJIBHOM W  MPAKTUYECKOM  AESITENbHOCTU
oOyuJaroluxcs B MPOIecce peaan3aluy 00pa3oBaTeNIbHON EATENbHOCTH, B TOM YHUCIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl OOY4YaIOIIMMHUCSA CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEM,
YBa)KECHHUS K 3aKOHY U MPABOIIOPSAKY;

IPEJICTABICHUSI O COLIMATIBHBIX HOPMaxX M MpaBUIaX MEXJINYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOHN AESITENPHOCTH TMPHU CO3JAHUHM YYEOHBIX
IIPOEKTOB, PEIICHWU YYEOHBIX M IO3HABATENIbHBIX 3a7a4, BBIIOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB;

CHOCOOHOCTHM MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JTOTUKY U apryMEHThI
APYTUX TPU aHAIIN3€ Pa3INYHBIX BUIOB YI€OHOU NESTEIBHOCTH,

2) IaTPMOTHYECKOT0 BOCTINTAHUS

LEHHOCTHOTO  OTHOLIEHUS K MCTOPUYECKOMY UM  HAy4YHOMY  HACJEAMIO
OTE€UYECTBEHHON XUMMUU;

YBOXEHHUA K TMpolleccy TBOpPYECTBA B O0JIACTH TEOPUM U MPAKTUYECKOTO
MPWIOKEHUST XUMHUH, OCO3HAHHSI TOTO, YTO JAHHBIE HAYKH €CTh Pe3yNbTaT JJINTEIbHBIX
HAOII0/IEHUH, KPOMTOTIUBBIX IKCIIEPUMEHTAIFHBIX TOMCKOB, MOCTOSIHHOTO TPY/1a YIEHBIX
U IPAaKTHUKOB;

MHTEpeca M IO03HABATEJIbHBIX MOTHMBOB B IOJYYEHUH M IOCIEOYIOIEM aHAJIN3e
“H(GOPMAIIMHU O TIEPEIOBBIX JOCTIXKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MTOBEIACHMUS;



CIIOCOOHOCTH OLICHMBATh CUTYyallud, CBS3aHHbIE C XUMUYECKUMHU SIBICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PEIEHUS, OPUEHTUPYSICh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEICHHUE U MOCTYNKNA CBOMX TOBAPHILEH C IMO3HUIIMMA
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCJIEICTBHI MMOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHHUS LEHHOCTEN 37J0pOBOro M 0e30MmacHoro oopasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOILLIEHUS! K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOmofieHrss TpaBuUi  0O€30mMacHOr0 OOpamieHus ¢ BEIMIECTBAaMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

NOHMMAHUS LEHHOCTU MpPaBWJI MHAUBUAYAIBHOIO U KOJJIEKTUBHOIO O€30I1aCHOTrO
IIOBEJICHUS B CUTYyALUAX, YTPOXKAKOUIUX 3J0POBBIO U KU3HHU JIIOJEH;

OCO3HaHUsl TMOCJIEICTBUH M HENpUATUS BpPEIHBIX MpPUBbIUEK (YHNOTpeOsieHus
AJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATENLCKON JIEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX IEATEIBHOCTH;

YCTAHOBKHM HA AKTUBHOE YYacCTHUE B PEUICHUU MPAKTUYECKUX 3a/ad COLMAIBLHOMN
HaIIpaBJIEHHOCTH (B paMKaX CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOPECCUM pa3IuYHOTO poja, B TOM YHUCIIE
Ha OCHOBE IIPUMEHEHHSI IPEIMETHBIX 3HAHUM 110 XUMUMU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHIYaTbHOW TPAaeKTOpPHH 00pa3oBaHUS,
Oyayuieil mpodeccun M peanu3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH ILEIECOOOpa3HOr0 OTHOIIEHUS K NPHUPOAE KaK HCTOYHHKY
CYyILIECTBOBAHMS KU3HU HA 3EMIIE;

NOHMMAHUA TJ00AJIbHOIO  XapakTepa OSKOJOTMYECKHX MpoOJieM,  BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIBHON CPEMBL;

OCO3HaHUSl HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTMXKEHUH XUMUU ISl PEIICHUs
BOITPOCOB PAlMOHAIBHOTO TPUPOOINIOIb30BAHNS;

AKTUBHOI'O HEINPUATHS JEUCTBUM, NMPUHOCAIIMX BpEJ OKPYXKAKOIIEH NPUPOIHOU
cpele, YMEHHs [POTHO3UPOBATh HEOIAroNpUsTHBIE SKOJOTMYECKHE IMOCIEICTBUA
IIPEANPUHAMAEMBIX IEUCTBUI U PEJOTBPAILATD UX;

HaJIM4Msl PA3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, HSKOJOTUYECKOH KYJIBTYpHI,
OMbITa JEATEIBHOCTH 3KOJIOTMYECKOW HAMpAaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMHU B MO3HABATEJIbHOW, KOMMYHUKATUBHON M COLIMAILHOM NPAKTUKE, CIIOCOOHOCTH U
YMEHMSI aKTUBHO ITPOTUBOCTOSATH UAEOJIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOTI'0 NO3HAHMA:

MHPOBO33pPEHHUSA, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSl HAyKU H
OOLIECTBEHHON IPAKTUKH;



MOHUMAaHUS CTICU(PUKA XUMHH KaK HayKHd, OCO3HaHHS €€ poid B (HOPMUPOBAHHH
pallMOHAJILHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUU IICJIOCTHOIO IIPEACTaBICHUS 00
OKpYXalIIeM MHUpPE KaK O €IUHCTBE IMPUPOALI U YEIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M perieHur TPO0IeM COXPAHEHHS TIPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0CO00H 3HAYNMOCTH XMMHUH JIJIT COBPEMEHHOM ITUBUIU3AINH: B €€
I'YMaHUCTUYECKON HaIPaBJICHHOCTH M BaXXHOW pOJIM B CO3JaHUM HOBOWM 0a3bl
MaTepUaIbHOW KYJBTYPHI, B PEIICHUH TI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SJHEPreTUYECKOM, TTUIIEBOM U IKOJIOTHIECKOU OE30MTaCHOCTH,
B Pa3BUTUU MEIMIIMHBI, OOECIIEUCHUM YCIOBUN YCIEIIHOIO TPyAa U SKOJOTHYECKU
KOM(OPTHOM KHU3HU KaXA0T0 YiIeHa OOIIeCTBa;

€CTECTBCHHO-HAYYHON T'PaMOTHOCTH: NMOHHUMAaHUS CYITHOCTU METOJOB ITO3HAHMS,
HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh I10JIyYaeMbIe
3HAHUS JJISI aHAJIM3a U OOBSICHEHMS SIBICHUN OKPYKAIOIIEr0 MHUpPA M MPOUCXOJSIINX B
HEM W3MEHEHUH, YMEHHs JejlaTh OOOCHOBAaHHBIC 3aKIFOUCHHMSI HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOIIHMXCS JJAHHBIX C IEJIBI0 MOYYSHUS JOCTOBEPHBIX BBHIBOIOB;

CITOCOOHOCTH CaMOCTOSATENIBHO HCIIOIh30BaTh XUMHYECKUE 3HAHUS ISl PElICHUS
po0JIeM B peAJIbHBIX KU3HEHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN NeTEIbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHHUIO,
K aKTHBHOMY TIOJIYYEHHIO HOBBIX 3HAHMH MO XMMHUM B COOTBETCTBUHU C KHW3HCHHBIMHU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pa3nuyHbIX cdepax MmpodeccrnoHaTbHOMI
JeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeMEeTHBIC pe3yJabTaThl OCBOCHHS IPOTPaMMBI 10 XHMHH Ha YpPOBHE
CpeaHero oo1Iero 00pa3oBaHus BKIFOYAIOT:

3HAYHMMBIC TUTST dhopMHUpOBaHHS MHPOBO33pEHUS 00yJaroIMMXCs
MEXIUCIUIUTMHAPHBIC  (MEXKIIPEAMETHBIC) OOIIeHAYYHbIC IOHATHS, OTPAXKAIOIIHE
I[EJIOCTHOCTh HAYYHOM KapTHHBI MUPA M CHEIU(PUKY METOI0B ITO3HAHHUS, HCIIOJIb3YEeMbIX
B CCTCCTBCHHBIX HayKax (MaTepus, BEIISCTBO, SHEPIHs, SBIICHHE, IPOIECC, CHUCTEMa,
Hay4YHBIA (DAKT, IPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOpHsS, HCCICAOBaHHE,
HaOIOZICHUE, M3MEPEHHUE, SKCIIEPUMEHT | JIPYTHE);

yYHUBEpCaJbHbIe y4eOHbIC JeHCTBUsA (ITO3HABATCIIBHBIC, KOMMYHHKATHBHEIC,
PETYJISTUBHEIC), oOecreunBaromue GopMupoBaHue (YHKIIMOHAILHONH TI'PAaMOTHOCTH M
COIMAJIBHON KOMITETCHIIMH 00YYarOIUXC;

CIIOCOOHOCTh OOYYaIOIIUXCS MCIOJBb30BaTh OCBOCHHBIE MEXKIUCIHUILUIMHAPHBIC,
MHPOBO33PECHUYCCKUE 3HAHKS W YHUBEPCAIbHBIC YUeOHbIC ACHCTBHS B ITO3HABATCIILHON U
COLMAIIBHOM MTPAKTHUKE.

MeranpeMeTHBIC pe3yJIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMUA YUCOHBIMH
IM03HABATEJILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JCHCTBUSMU.



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUSA

1) 6a30BbIe JIOTHYECKHE 1eHCTBUSA:

CaMOCTOATEIILHO (HOPMYJIHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, paccCMaTpUBATh
€€ BCECTOPOHHE;

OTIPENEIIATh LETU IeATeIbHOCTH, 3a/]aBasi apaMeTPbl U KPUTEPHUH UX JOCTHKECHUS,
COOTHOCHUTB PE3YJIbTAThI IEITEIHHOCTH C IOCTABJICHHBIMHU LIEJISIMHU;

WCIIOJB30BaTh P OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICIATh
XapakTepHbIE TPU3HAKU TOHSITUN W YyCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUSI M KPUTEPUM ISl KIACCU(UKAIIUU BEIIECTB M XMUMHYECKUX
peaKkuui;

YCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SIBIICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, MO AHAJIOTHH),
BBISIBIISITH  3aKOHOMEPHOCTU M TIPOTUBOpPEUMsT B  PACCMATPUBAEMBIX  SIBJICHUSIX,
(hOpMyIUPOBATh BHIBOJBI U 3AKIIOUCHUS;

MPUMEHIThL B TIPOILIECCE TMO3HAHMUSI MCMOJb3yeMble B XHMHU CUMBOJUYECKHUE
(3HAKOBBIC) MOJIETH, TPEOOPa30BHIBATH MOJICIBHBIE MPECTABICHUS — XUMUYCCKUN 3HAK
(cuMmBOII) 2JIeMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON peakiuu — IpH
pelIeHNN Y4YeOHBIX MO3HABATENBbHBIX M MPAKTUYECKUX 3ajad, MPUMEHATH HA3BAHHBIC
MOJICTIbHBIE TPEJCTABICHUS JJISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIIUMN.

2) 6azoBbIe HcCIeN0BaTEILCKHE 1eCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUN;

dbopMyupoBaTh L€ W 3a7a4d KCCIEAOBAHMS, MCIOJIb30BAaTh IMOCTaBJICHHBIC U
CaMOCTOATEIILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KaUECTBE MHCTPYMEHTA IO3HAHUS H
OCHOBBI 11 (POPMHUPOBAHUSI TUIMOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYXICHHUM;

BJIAJICTh HaBBIKAMHU CAMOCTOSITEJIBHOTO TUTAHUPOBAHUS U MPOBEACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsA HaOMoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ysbrar, (OpMyIHpoBaTh O0OOOIECHUS U
BBIBOJII OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAaHUS, COCTAaBJISThH
000CHOBaAHHBIN OTYET O POJIETaHHOM paboTe;

MpUOOPETATh OMBIT YUYCHUUYECKOW MCCIEI0BATENHLCKON U MPOEKTHOMN JIEATEbHOCTH,
MIPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOJOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMUYHBIX METO0B MTO3HAHMUS.

3) pabora ¢ uHpopManmeii:

OpUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHUKAX WHGOpMAIUU (HAYYHO-TIOMYJIIpHas
JUTEpATypa XUMUYECKOTO COJAEpXKaHUs, CIpPaBOYHBIE MOcoOus, pecypcbl MHTepHeTa),
aHaJIu3UpoBaTh MH(GOPMALIUIO PA3IUYHBIX BUJIOB U (HOPM NpPEACTaBICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;



(bopMyIMpOBaTh 3aMPOCH U MPUMEHSTH Pa3IMYHBIE METOJIBI TIPH MOMCKE B 0TOOpE
uH(pOopMalu, HEOOXOAUMOM /1JIs1 BBINOJIHEHUS YUE€OHBIX 3aa4 ONpPeAeIEHHOTO TUIIA;

npuoOperaTh  OMBIT  HMCHOJBb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANBbHYIO (QOpMy MpeAcTaBlieHUs WH(MOpMaUu
(cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

MCIOJIb30BaTh HAay4YHBIH SI3bIK B KAa4eCTBE CpelICTBa IpHU paboTe ¢ XUMHUYECKOM
uH(popMaLel: IPUMEHATh MEXIpeaMETHbIE (PU3NUECKHE U MaTEMaTUUECKHUE) 3HAKU U
CUMBOJIBI, (hOpMYITBI, a00OpEeBHATYPHI, HOMEHKIATYPY;

HCII0JIBb30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAITISITHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KII&€MOI>1 TCMBI B XO0A€ AHAaJIoTra /M
JAUCKYCCHH, BBICKA3bIBATb UJCH, (bOpMy.]'II/IpOBaTb CBOH IIPCHJIIOKCHHA OTHOCUTCIIBHO
BBIITOJIHCHU A HpCI[J'IO)KCHHOﬁ 3aJa4H,

BBICTYNAaTh C TMPE3CHTAlUECH pe3yJbTAaTOB IMO3HABATEIBHOW JIEATEILHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMH TIPH BBITOJTHCHUHU
XUMUYECKOTO OSKCIEPUMEHTa, MPAKTHYSCKONM pabOThl 110 HCCISAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3alliid y4eOHOro mpoekta, u (GOpMyIHUpOBATH BHIBOJBI IO
pe3yibTaTaM TPOBENEHHBIX KCCICIOBAHUN IyTEM COTJIACOBAaHUS IMO3UIIMM B XOJE
00CyXeHusI 1 0OMEeHa MHEHUSIMHU.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBHSA:

CaMOCTOSITEJIFHO ~ IUIAHUPOBaTb W OCYLIECTBISATh CBOK  I1O3HABATENIbHYIO
JeSITeNIbHOCTh, ompeAenss e€ Uenu W 3aJadyd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOUMOCTH KOPPEKTUPOBATH MpeAJIaraéMblii alTOPUTM JACHCTBUI NPU BBINOJIHEHUN
y4eOHBIX M WCCIENOBATeNbCKUX 3ajad, BBIOMpaTh Hambosee 3G(eKTUBHBINA cocod ux
peIIeHus ¢ y4ETOM MOMyUeHHUsI HOBBIX 3HAHHUH O BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYIIECTBIISITh  CAMOKOHTPOJIb ~ JACATEJIbHOCTA Ha OCHOBE CaMOaHaliu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS MPOrpaMMBbl IO XHMHHM Ha YyTIyOJIEHHOM
YpPOBHE Ha ypOBHE CpEIHEro oOImero oOpa3oBaHUsS BKIIOYAIOT CIEHU(DUUECCKUE IS
y4eOHOTO TpenMera «XUMUS» HAayYHbIC 3HAHHS, YMEHHUS M CIIOCOOBI NEUCTBHM 10
OCBOCHHUIO, HHTEPNPETAIMU W MNpPeoOpa30oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJTYYE€HHUIO HOBOT'O 3HAHUSI M TPUMEHEHUIO 3HAHUN B PAa3IMYHBIX YUCOHBIX CUTyalIHsIX, a



TAKKC B PCAIbHBIX JXKHM3HCHHBIX CHUTYyalUAX, CBA3AHHBIX C xumuei. B nporpamMmme 110
XUMHH IIPCIMCETHBIC PC3YJIbTATLI IIPCACTABJICHBI I10 T'OAaM U3YYCHUA.

10 KITACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XuMHUsh» OTPa)KaroT:

c(hOpMHUPOBAHHOCTh TIPEICTABICHUI: O MECTE M 3HAYCHUU OPraHUYECKON XUMHUU B
CUCTEME ECTECTBEHHBIX HayK M €€ poJid B OOECNEeYeHUH YCTOWYMBOTO PA3BUTHUS
YeJIOBEUECTBA B PEIICHWU MPOOJIEM DKOJOTUYECKON, IHEPreTHYECKOW W IHIIEBOMN
0€30MacHOCTH, B PAa3BUTHH MEIUITMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB OJHEPruu, B OOECIEUEHUU PalMOHAIBHOTO MPHUPOAOINOIL30BAHUS, B
(dbopMHpPOBaHUM MUPOBO33PEHUSI U OOIIEH KYyJbTYypbl YEJIOBEKa, a TaK¥KE IKOJIOTUUECKH
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOM CPEJIE;

BJIAJICHHE CUCTEMON XUMHUYECKUX 3HAHMM, KOTOPask BKIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHUSL — XUMUUYECKHUM AJIIEMEHT, aTOM, SIAPO U JIEKTPOHHAs 000JI0YKa aroMma, s-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHUSA aToOMa, THOpUIU3alUs
ATOMHBIX OpOUTAJICH, NOH, MOJIEKYJa, BAJICHTHOCTD, dJIEKTPOOTPUIIATEIILHOCTh, CTCTICHD
OKHCIICHUSI, XUMHUUYECKasl CBSI3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, YTIepOaHbIN
CKelleT, (PyHKIMOHAJIbHAsl TPYIINa, pajuKai, CTPYKTypHble (opMyisbl (pa3BEpPHYTHIE,
COKpaIlléHHbIE,  CKEJETHBIC), U30MEpPHUsl  CTPYKTYpHas W  IPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTHYECKas), M30MEpbl, TOMOJOTHYECKUN  psii, TOMOJIOTH,
YIJIEBOJAOPOABI, KUCIOPOI- U a30TCOAEPXKAIIUE OPraHUYECKUE COEAUHEHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuit 3axoH J[. 1. Menneneena, Teopusi CTpOSCHUSI OPraHUYECKUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXpaHEHHSI MACChI BELIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS
SHEPTUU MPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CUMBOJIMYECKHUMN S3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHWS, JIEKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XWUMHYECKHX SIBIICHUW; MPEJACTABICHUS O MEXAHU3MAaX XHUMHUYECKUX
peaKuyi, TEPMOJAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKAHUS, O
B3aMMHOM BJIUSIHUM AaTOMOB M TpPYIIl aTOMOB B MOJICKYJax (MHIYKTUBHBIA U
Me3oMepHbIil 3 dexTsl, opuentantel I u Il ponma); ¢akronoruyeckue cBeACHHUS O
CBOMCTBax, COCTaBe, IIOJYyYeHHH ¢ OE€30MaCHOM HCTOJIb30BAHUM  BaKHECHUIITHUX
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOW MEATEIBHOCTH 4YEIOBEKa, OOIIMX
HAy4YHBIX MPUHINAIAX XUMUYECKOTO IIPOU3BO/ICTBA (Ha MPUMEPE MPOU3BOJICTBA METAHOJIA,
nepepaboTku HePTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBISIBJISITH XapaKT€PHbIE MPU3HAKU TMOHATHMA,
YCTAHABIMBATh HMX B3aUMOCBS3b, MCIOJIb30BATH COOTBETCTBYIOIIME TIOHSTUSA MPH
ONIMCAaHNH COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COCINHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUI:

HCIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJMKY JUISI COCTABJICHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (OPMYJ OpPraHUYECKUX
BEILIECTB;



COCTAaBIISAITb YPAaBHEHUS XUMHUYECKUX PpEAKUHM M PACKPbIBaTh HX CYIIHOCTH:
OKHUCIIUTEIILHO-BOCCTAHOBUTEBHBIX PEAKIMM ITOCPEACTBOM COCTABIIECHUS AJIEKTPOHHOIO
OaslaHca ATUX peakIui, peakiuii MOHHOr0 OOMEeHa MyTEM COCTaBIICHUS HUX TOJIHBIX U
COKpAIIEHHBIX MOHHBIX YPABHECHUM;

M3TOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB ISl WILTIOCTPALUU HX
XUMHYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHMI: YCTaHABIUBATh NPUHAAJICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEUIECTB 10 UX COCTABY U CTPOCHMIO K ONpEAENEHHOMY Kiaccy/Tpyriie
COCIMHEHMI, NaBaThb MM Ha3BaHMs 10 cuctematudyeckod HoMmeHkiatype (IUPAC) wu
IIPUBOJUTHG TPUBHUAIBHBIE HAa3BaHWUSA ISl OTACIIBHBIX IIPEIACTABUTENIEW OPraHUYECKHX
BEIIECTB (3TUJICH, AllETHIICH, TOIYOJI, MIMIIEPUH, STUIICHTIIUKOIIb, (HEHOI, (opMallbIeTul,
alueTaNbACrul, aleTOH, MypaBbUHAs KHUCJIOTa, YKCYCHas KHCJIOTa, CTEapuHOBAs,
OJICMHOBAsA, MAJIbMUTHHOBASI KUCIOTHI, TJUIMH, aJlaHUH, MalbTo3a, (PPyKTO3a, aHUIIMH,
JUBUHUJI, HU30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEICISITh BUJ XUMUYECKOW CBSI3U B OPTaHUYECKUX
COEIMHEHMX (KOBAJIEHTHAs! U MOHHAS CBS3b, G- U T-CBS3b, BOJOPOIAHAS CBSI3b);

c(OPMHUPOBAHHOCTh  YMEHHUS NPUMEHSTh  TOJOKEHHS TEOPUU  CTPOEHUS
oprannueckux BemecTB A. M. byrnepoBa st O0OBsSCHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(OpPMUPOBAHHOCTh YMEHHMH XapaKTE€pHU30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHUYECKUE CBOMCTBA TUIIMYHBIX IIPEACTABUTENIEN PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJIKAHOB, LHKJIOAIKAHOB, AJIKECHOB, aJKAJWEHOB, AJIKWHOB, apOMaTHYECKHUX
YIJIEBOJOPO/AOB, CHOUPTOB, aJbJECTUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U
CJIIOXKHBIX 3(GUPOB, >XUPOB, HUTPOCOCIWHEHUN W aMUHOB, AMHUHOKHUCIIOT, OECJIKOB,
yriaeBoJOB (MOHO-, OU- M TOJMCAaxapHuioB), WUIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXJIY HUMHU  YPaBHEHUSIMHU  COOTBETCTBYIOIIMX  XHMHUYECKUX  pEakuuh ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPkKAATh Ha KOHKPETHBIX MPHUMEpPax XapakTep
3aBHCHUMOCTH PEaKLMOHHOM CHOCOOHOCTH OPraHMYECKUX COECIMHEHUI OT KPAaTHOCTH U
THUIIa KOBAJICHTHOU CBSI3H (G- U T-CBSI3M), B3AUMHOI'O BJIIMSIHUSI aTOMOB U TPYIIN aTOMOB B
MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJTOPOIHOTO CHIPhS
(HedTh, TPUPOAHBIA Ta3, Yroyib), CIOCOOBI €ro TEepepadOTKH M TMPAKTHIECKOES
NPUMEHEHUE IPOAYKTOB IEPEPabOTKH;

c(OpPMHUPOBAHHOCTb BJIAJICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJAX
MO3HAaHUS — HAOJIOJIEHUU, U3MEPEHUHU, MOJEIUPOBAHUM, SKCIEPUMEHTE (pealbHOM U
MBICJIEHHOM) U YMEHUS MPUMEHSTh 3TU 3HAHUS,

chOpMUPOBAHHOCTh YMEHHS TPUMEHATH OCHOBHBIC OIEPAIMHA MBICIUTEIHLHOM
NESITeIbHOCTU — aHajlu3 W CHUHTE3, CpaBHEHUE, OOOOIIEHHE, CHCTEMAaTU3AlUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3CH — JUIl W3YYEHHs CBOMCTB BELIECTB U
XUMHUYECKUX PEaKIUK;



c(hOPMHPOBAHHOCTh YMEHHI: BBISBISITH B3aWMOCBSI3b XHMHYCCKHUX 3HAHUH C
MOHATUSMUA U TIPEJICTABIICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJisi Oojee
OCO3HAHHOI'O0 TMOHHMAaHHUS CYHUIHOCTM MAaTE€pUAIbHOTO €JIMHCTBA MHpPA, HCIOJIb30BaTh
CHUCTEMHBIC 3HAHHS I10 OPTaHWYECKOW XUMHH i1 OOBSICHCHHS] W TPOTHO3MPOBAHHUS
SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOBOJAUTHh PACUETHI MO XUMHUUYECKUM (opMmyiaM U
YpaBHEHUSIM XUMHUUYECKHX PEAKIUN C UCIOJIb30BaHUEM (PU3MYECKUX BEIMYMH (Macca,
00BEM ra3zoB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOMIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: PACUYETHI MO0 HAXOXKICHUIO XUMHUYECKOW (POPMYIIBI BEMIECTBA MO W3BECTHBIM
MAacCCOBBIM  JIOJIIM XMMHUYECKHX OSJIEMEHTOB, NPOJYKTaM CrOpaHMs, IUIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, AHAIM3UPOBATH W OIEHUBATH C
MO3UIIUNA IKOJIOTUYECKON O€30MacHOCTH IMOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JCSITEIPHOCTH YENIOBEKa, CBA3aHHOW C TepepabOTKON BEIIECTB, HCIOJIb30BATh
MOJIYYCHHbIC 3HAHUS JJISI TPUHATUS TPAMOTHBIX peEUIeHUM MpobJieM B CUTyalUsIX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IIJIAHUPOBATh U IPOBOJUTH
XUMUAYECKUN SKCIEPUMEHT (TIOJIydYEeHHUE W W3YyYEHHE CBOWCTB OPraHUYECKUX BEIIECTB,
KAUeCTBEHHBIE PEaKLUUU YTIEBOJAOPOJOB PA3IUYHBIX KIACCOB M KUCIOPOACOAEPIKALIUX
OpPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX 33Jay [0 pPaCIO3HABAHUIO
OpraHUYECKUX BEIIECTB) C COOJIIOJICHHEM TMpaBWil 0e30MacHOro oOpalmieHust ¢
BEIIECTBAMH M JTA0OpaTOpHBIM 000pyAOBaHKEM, (HOPMYJIUPOBATH LIE€Th MCCIICIOBAHMUS,
MPEACTABIATh B Pa3IUIHON (oOpMe pe3yiabTaThl JKCIIEPUMEHTa, aHAJIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHUI:

COOJIO/IaTh TMpaBWJIa HKOJIOTHYECKU II€IeCO00pa3HOro0 TMOBEJACHUS B OBITY U
TPYJOBOM JIESITENBHOCTH B ILIENMAX COXPAHEHUSI CBOETO 3/I0POBBS, OKPYKaIOIIEH
MIPUPOTHON CPEIbl U TOCTUXKEHUS €€ YCTOMUYMBOTO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JEWCTBUSL Ha IKUBBIE OPraHU3MBI
ONpEeNEIEHHBIX OPTaHUYECKUX BEILIECTB, MOHUMAas cMbIci nokazarens [1/IK;

aHAIM3UPOBaTh  1IEECOO0PA3HOCTh TMPUMEHEHHUS OpPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH ¥ B OBITY C TOYKU 3PESHUS COOTHOIIECHHUS PUCK-TI0JIH3a;

c(OPMHPOBAHHOCTh ~ YMEHHH:  OCYIIECTBIATH  IICJICHANPABICHHBI  ITOUCK
XUMUYECKON uHGOpPMAIMU B pa3IMYHBIX HMCTOYHUKAX (HaydyHas M y4dyeOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBod wuHpopmanuu, WHTEpHET W Apyrue), KpUTHUYECKU
aHaJU3UPOBaTh XUMHUYECKYI0 HH(OpMaluio, nepepadaTbiBaTh €€ W HUCIOJb30BaTh B
COOTBETCTBHH C ITOCTABJICHHON YUCOHOU 3a/1auei.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOIIas ¥ HEOpraHuuecKask XUMHs)
OTPAXKAKOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUN: O MaTepuaIbHOM EIWHCTBE  MHDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUW MPUPOJbI, O MECTE€ U 3HAYCHUU XHUMHH B



CHUCTEME E€CTECTBEHHBIX HayK U €€ poJii B OOECHEYCHUU YCTOMYMBOIO Pa3BUTHUA, B
pemieHruu MpoOjeM H3KOJOTHMYECKOW, PHEPreTUYECKONM W MHINEeBOW Oe30MacHOCTH, B
Pa3sBUTUM MEIMUMHBI, CO3JaHUU HOBBIX MaTEpPUAIIOB, HOBBIX MCTOYHUKOB JHEPIUHU, B
o0ecrieYeHUr palMoHaIbLHOIO MPUPOONOJIb30BaHUs, B (DOPMUPOBAHUN MUPOBO33PEHUS
1 00IIeH KyIbTYphl YEIIOBEKA, a TAaK)KE DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CpELE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIATAOIINE
MOHATHUSL — XUMHYECKUI 3JIEMEHT, aToM, SiIPO aToMa, U30TOIIbI, JIEKTPOHHAsE 000J0YKa
aToma, s-, p-, d-aToMHBIE OpOUTAM, OCHOBHOE M BO30YXJAEHHOE COCTOSHHUS aTOMa,
ruOpUAN3aLMS ATOMHBIX opOuTaiei, VIOH, MOJIEKYJIA, BAJICHTHOCTb,
ANEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCJICHUS, XWMUYECKas CBs3b (KOBaJCHTHas,
WOHHAsl, METAJUTMYeCKas, BOJOPOJIHAs), KpUCTAUIMYECKass pemeTka, XUMHYecKas
peaKkuus, pacTBOp, SJIECKTPOJMUTHI, HEIJIEKTPOJIUTHI, JICKTPOIUTAYECKAs] AUCCOLMALNS,
CTENEHb JIUCCOLMAILIMY, BOJOPOAHBIM IOKa3aTelb, OKHUCIWUTENb, BOCCTAaHOBUTEID,
TETIOBOM d(PPEKT XUMUUECKON PEeaKIii, CKOPOCTh XUMHUUECKOW PEAKIINH, XUMUIECKOE
paBHOBECHE; TEOPUU H  3aKOHBI (TEOPHUS  DJICKTPOJUTUYECKON  JIUCCOIMAIIUH,
nepuoanueckuil 3akoH J[.M. MenneneeBa, 3aKOH COXpPAaHEHHUsI MAacCChl BEILIECTB, 3aKOH
COXPAaHEHHS W MPEBPALICHUS SHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUMN SI3bIK
XVMMHWH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE NMOHUMMAHUSA MPUYMHHOCTH U
CUCTEMHOCTH XWMHWYECKUX SBJICHHUM; COBPEMEHHBIC INPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM H HAaJAMOJIEKYJIPHOM YPOBHSX;
MPEJCTABICHUSI O MEXaHU3MaxX XUMHUYECKHX PEaKUHUi, TEPMOAUHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKAHUSA, O XHMHUYECKOM PpPABHOBECHHU,
pPacTBOpPAX U JIUCTIEPCHBIX cUcTeMaX; (haKTOJIOTUYECKUE CBEJCHUSI O CBOMCTBAX, COCTARBE,
MOJIy4YeHUH U OE€30MaCHOM HCIIOJIb30BAHUU BAKHEWIIIMX HEOPTraHUYECKHUX BEIECTB B
OBITY W TIPAKTUYCCKON JIEATEITLHOCTH YEeJIOBEKa, OONMIMX HAyYHBIX MPUHITAIIAX
XUMHUYECKOTO MTPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHI: BBISIBJISITH XapaKTEPHbIE MPU3HAKU TMOHATHHA,
yCTaHABJIMBATh KX B3aWMMOCBS3b, MCIIOIB30BaTh COOTBETCTBYIOIIME TIOHATUS IIPU
OINMCAHUU HEOPTraHUYECKUX BEILIECTB U UX MPEBPALCHUM;

c(OPMHPOBAHHOCT, YMCHHSI HCIIOJIb30BaTh XHMHYECKYI) CHMBOJIUKY IS
cocTaBiieHUs] ((OPMYJI BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN, CUCTEMATUYECKYIO
HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEIBHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUS OIPEACNATh BAJICHTHOCTb M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COSMHEHUSIX, BUJl XUMUUECKOM CBSI3U (KOBAJICHTHAS, MOHHAS,
MeTaJlTnyecKasi, BOAOPOAHAs ), TUIl KPUCTALTNYECKON PEIIETKH KOHKPETHOTO BEIIECTBRA;

c(hOpPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJIA
XUMUYECKON CBSI3M W THUMA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIM W JIOHOPHO-
aKIIETITOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJICHTHOW CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHHUMU: KIACCU(UIIMPOBATH: HEOPTAaHMYCCKUE BEIIECTBA TIO
UX COCTaBy, XHMMHUYECKHE PEaKIMU MO Pa3JIMYHbIM MpHU3HAKaM (YUCIYy U COCTaBy



pearupyrommx BEHIECTB, TEIIOBOMY 3(P(EKTy peakiud, H3MEHEHHIO CTeneHel
OKHCIICHUSl ~ DJIEMEHTOB, OOpaTMMOCTH, Yy4YaCTUIO KarajauzaTopa U  JApyTue);
CaMOCTOSITEJIbHO BBIOMPAaTh OCHOBAaHUS M KPUTEPUM Uil KIACCU(PUKALNU H3ydaeMbIX
BEILECTB U XUMUYECKUX PEaKIUH;

c(hOpMHUPOBAHHOCTh YMEHHsI PacCKpbIBaTh CMBICH Tepuoandeckoro 3akona /[ U.
MenneneeBa M JEMOHCTPUPOBATh €r0 CHUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUII: XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XUMHYECKUX DJIEMEHTOB IIE€PBOrO—4YeTBEPTOro ImnepuooB llepuommyeckon
cucrembl M. MenaeneeBa, HCHONB3ys TMOHATUS «IHEPIETUUYECKUE YPOBHUY,
«QHEPreTUYecKrue IMOAYPOBHM», «S-, p-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE U
BO30YXKIEHHOE HHEPreTUYECKHE COCTOSIHUA AaToMay; OOBICHATh 3aKOHOMEPHOCTU
WU3MEHEHUS CBOKMCTB XUMHUYECKHUX 3JIEMEHTOB U UX COCJUHEHUH 110 NIEpUOIaM U Tpynram
ITepuonnueckoit cucremsl J[. WM. MenaeneeBa, BaICHTHbIE BO3MOXHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000I0YCK;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE I'€HETHYECKOMU
CBSA3W  MEXIy  HEOPraHMYECKMMH  BEIIECTBAMH C  MOMOIIBKD  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaAKIIUI;

COPMUPOBAHHOCTb ~ YMEHHUS  PACKpbIBAaTh CYILHOCTB: OKHUCIIUTENBHO-
BOCCTAHOBUTEJbHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OajaHca 3TUX
peakilMii; peakiii HOHHOrO0 OOMEHa MYTEM COCTABJIEHUS UX MOJHBIX M COKpPAIIEHHBIX
MOHHBIX ypaBHEHWH; peaKkIWid THAPOIU3a; PEaKIHid KOMIUIEKCOOOpa3oBaHus (HA
pUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATh 3aKOHOMEPHOCTHU MTPOTEKAHUS XUMUYECKUX
peakumii ¢ y4€TOM HX IHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHUsI CKOPOCTH
XUMUYECKON peaklud B 3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKKe Xapakrep
CMEUICHUS! XUMUYECKOTO PABHOBECHSI O]l BIMSIHUEM BHEIIHUX BO3JECUCTBHUI (HPHUHLIMI
Jle laTenne);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XMMHMUECKUE PEAKIUH, JIEKAIIUE B
OCHOBE IPOMBIIIJICHHOIO MOJIYy4€HHUsS CEpHOM KHUCIIOThl, aMMHUakKa, oOlue Hay4yHbIE
MPUHIUIIBI XUMAYECKHUX MTPOU3BOACTB; LEIECO00PA3HOCTh NPUMEHEHHS] HEOPTraHUYECKUX
BEIIECTB B MPOMBIIINIEHHOCTH U B OBITY C TOYKU 3pEHUS COOTHOIICHHS PUCK-TIONB3a;

c(OpPMHUPOBAHHOCTb BIJIQJICHUS] CUCTEMOM 3HaHWI O METOJaxX Hay4yHOro MO3HAHUS
ABJICHUN TNpUPOABl — HaONIOJEHHE, HM3MEPEHHE, MOJICIMPOBAHUE, HSKCIEPUMEHT
(peanbHBII U MBICIIEHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHATH
ATU 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEIOBAHUM BELIECTB M JUIsI OOBSICHEHUS
XUMUYECKUX SBJICHHUM, UMEIOIIUX MECTO B NPHUPOJAE, NPAKTUYECKOH N1E€ATEIbHOCTH
YeJIOBEKA U B [IOBCETHEBHOM KU3HY;

c(OPMUPOBAHHOCTb YMEHHS BBIABIATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUM C
MOHATUSMUA U TPEJICTABICHUAMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJisi Oojee
OCO3HAaHHOTI'0 MOHUMAaHHUs MaTEPUAIBHOTO €INHCTBA MUPA;



c(hOpPMHUPOBAHHOCTh YMEHHS TMPOBOAWTH PACUYETHI: C HCIOJIB30BAHUEM ITOHATHHA
«MaccoBas J0JIsI BELIECTBA B pACTBOPE» U «MOJISIPHASI KOHLUEHTPALMs»; MACChl BELIECTBA
Wi 00bEMa Taza Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM 00bEMY OJHOTO U3
YYacCTBYIOIIMX B pEaKIUU BEIIECTB; TemIoBOro »d@ekra peakiuu; 3HAYCHUS
BOJIOPOAHOTO TOKA3aTeNisl PACTBOPOB KHUCIOT M WIEJIOYEHM C M3BECTHOM CTENEHBIO
JUCCOIIMAIINK; Macchl (00bEMa, KOJTMYECTBA BEUIECTBA) IPOYKTA PEAKIIUU, €CITH OJTHO U3
HWCXOJHBIX BELIECTB [JaHO B BHUJE pPACTBOpA C OIPEACIEHHOM MacCOBOM J0JEU
PacTBOPEHHOIO BEIECTBA WJIM JIaHO B M30BITKE (MMEET MPHUMECH); JIOJIM BBIXOJA
MPOAYKTa peakinu; 0ObEMHBIX OTHOIICHUH Ta30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSTEIBHO IIAHUPOBATh W IPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEaKlUii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI'0 COCTaBa HEOPraHWYECKHUX BEILIECTB, ONPEAECIECHUE Cpelbl PACTBOPOB
BEILIECTB C IOMOIIBIO HHJUKATOPOB, W3YUYCHHUE BIUSHHUS Pa3IUYHBIX (PAKTOpOB Ha
CKOPOCTh XHMHWYECKOW PEAKIMH, PEHICHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«Metamney u «Hemeraminel»y) ¢ COONIOACHWEM TMPaBWII OE30MAaCHOTO OOpAIICHHs C
BEIIIECTBAMH M JIaDOpAaTOPHBIM 00OpYyIOBaHHEM, (POPMYJIMPOBATH LIETb WCCIEIOBAHMS,
MPEACTABISITH B Pa3IUYHOM (opMe pe3ysabTaThl JKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh, YMEHHI: COONIOAATh MpaBWia TOJB30BAHUS XWMHUYECKOU
MOCyJI0¥ U 1abopaTopHBIM 000pyI0BaHUEM, OOpaICHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JaOOPATOPHBIX XUMUUYECKUX OIBITOB, SKOJIOTUYECKH
11e7IeCO00pa3HOTO MOBEJICHUS B OBITY W TPYJIOBOM JEATEILHOCTH B IEJISIX COXPaHEHUS
CBOETO 3/I0POBbS, OKPYKAIOWIEW MPUPOJHOW CpPEIbl M JOCTHKEHUA €€ YCTONYMBOTO
pa3BUTHUS, OCO3HABAaTh OIIACHOCTH TOKCHYECKOIO JIEMCTBUS HA >KUBBIE OpPraHU3MBbI
ONpEeIEIEHHBIX HEOPTaHUYECKUX BEILIECTB, MOHMMAas cMbici nokazarens [1K;

cOPMHUPOBAHHOCTh ~ YMEHHIA:  OCYIIECTBISITh  IICJICHANPABICHHBIN  TMOUCK
XUMUYECKON WH(GOpPMAIMU B pa3IMYHBIX HMCTOYHUKAX (HaydyHas W y4deOHO-HaydHas
JaUTepaTypa, CpeIcTBa MaccoBoil uHpopMaiuu, WHTEepHET M Apyrue), KPUTHUIECKH
aHAIM3UPOBaTh XUMHUYECKYIO HHGOpMaIHIO, mepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTABJICHHOMN y4eOHOU 3a1auei.
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KapOonuibHble COeTUHEHUS: allbIeTUIbl U
3.2 keToHbl. KapO6oHoBbIe KHCT0ThL. ClI0KHBIC 21 1 https://m.edsoo0.rt/O2NWGJZU2
a¢upsl. Kupbl
33 VYrieBoib 9 1 https://m.eds00.ru/962BYGF10



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O

Hroro no pazneny 41
Pasnen 4. A3oTconeprkaiiye opranudeckue coeJMHeHust
4.1 AMUHBL. AMUHOKHCIOTEL. beikn 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazneny 12
Paspnen 5. BeicOKOMOJIEKY ISIpHbIE COCIUHECHUS
5.1 BricokOMONEKyIApHBIE COEUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME



https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KIIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoanuyecTBO 4acoB

DJIeKTpPOHHbBIe (HH(POBHIE)

Ne i/ Kontpoasnsl | IpakTuyeckn
NporpamMmmsbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
e padoThbl e padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aroma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucremMma XuMHYECKUX 9 https://m.edsoo.ru/R39EAGIPC
anemenToB 1. 1. Menaeneera
.M
1.2 Crpoerue semectsa. Muoroobpasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMHUYECKHE peakiuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazgeny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hemertamiel 31 1 https://m.edsoo0.ru/9NCC2YQRJ
2.2 MerTauisl 23 1 2 https://m.edsoo.ru/YEU9WRI21
Hroro no pazneny 54
Paznen 3. XumMus u )KH3Hb
M . X
3.1 CTOIBI TIOSHAMHA B XHMUHL. AMMUA 1 9 https://m.edsoo.ru/2Q40I6N XK
JKU3HD
Hroro no pazneny 9
OBILIEE KOJIMYECTBO HACOB I1O ITPOI'PAMME 102 4 8



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK
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