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QenepanbHas pabodass mporpaMma MO Yy4eOHOMY MpEeaMETy  «XHUMHS»
(yrnyOn€éHHblii ypoBeHb) (mpeaMeTHas o0nacTb «EcTeCTBEHHO-HaydyHbIE HPEAMETHD»)
(1anmee COOTBETCTBEHHO — MpOrpaMMa IO XUMHH, XUMUS) BKIIIOYAET MOSICHUTENbHYIO
3alUCKY, COAEp’KaHWe OOy4YeHHUs, TUIAHUPYEMbIE PpEe3yJbTaThl OCBOCHHUS MPOrpPaMMBbI
10 XUMHH, TEMATHYECKOE IIAHUPOBAHUE.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo XuMHM Ha YpOBHE CpPEIHEro 00IIero oopa3zoBaHHUsl pa3paboTaHa
Ha ocHOBe @DexepanmbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoit ®denepanuu», TpeOOBaHMN K pe3yjbTaraM OCBOeHUs (deaepaabHON
oOpa3oBaTenpbHOM TporpaMmbl  cpemnero obmero  obpazoBanms(POIl  COO),
npencraBiieHHbIX B DenepalibHOM TOCYJapCTBEHHOM O0pa30BaTENIbHOM CTaHIApTe
COO, c¢ yuérom Konuenuuu mpenojaBaHus y4eOHOro mpeaMera «XHUMHS»
B 00pa3oBaTeIbHBIX opranu3aunuax Poccuiickoit denepanuu, peann3yrmnX OCHOBHbBIE
oOpa3oBaTelbHbIE MPOrpaMMbl, M OCHOBHBIX TOJIOKeHHH «CTpareruu pa3BUTHUS
BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuon ao 2025 roga» (Pacnopsbxenue
ITpaButensctBa PO oT 29.05. 2015 Ne 996 - p.).

XvMHS Ha YpOBHE YTIyOJEHHOTO M3YUYEHMs 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTro oOpa3zoBaHus ydamuxcs 10—11 knaccoB. M3yueHnue npeamera,
peam3yeMoe B yCIOBUSAX NU(PGEPeHIIMPOBAHHOTO, TPOYUILHOTO 00Y4YEeHHS, MPU3BAHO
obecnieuuTh 0011e00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO IMOATOTOBKY BBIMTYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JIISI afanTallii UX K OBICTPO MEHSIOIIMMCS YCIOBHUSIM JKU3HU
B COIIMYME, a TAKXKe TSI IPOAOJKEHUST 00YUSHHS B OpraHU3alusIX Mpo(ecCHOHaILHOTO
o0pa3oBaHMsl, B KOTOPBIX XUMHUS SIBJIICTCSI OJTHON W3 MPUOPUTETHBIX JUCITUTLIIUH.

B mporpamMme mo XuMuM Ha3HauYCHHE TPeaMeTa «XHUMHs TOTydaeT MOAPOOHYIO
MHTEPNPETAIMIO B COOTBETCTBUM C OCHOBoMoararomumMu nonoxenuamu @I'OC COO
0 B3aUMOOOYCJIOBIIEHHOCTH 1LIEJICH, COAepKaHMs, pe3yabTaTOB 0O0y4YeHHs U TpeOOBaHUI
K YPOBHIO MOJTrOTOBKH BBIMYCKHUKOB. CBHUAETEILCTBOM TOMY SIBJISIOTCS CIEAYIOIINE
BBITIOJTHSIEMbIE TIPOTPAMMOM 110 XUMUH (PYHKITUU:

— WH(OPMAIMOHHO-METOJMYECKasl,  pealu3alus  KOTOpoil  oOecrmeunBaeT
MOJIYyUCHHE MPEACTaBICHUS O IENIX, COAEpKaHUM, OOIIell cTpaTeruu OOydeHHs,
BOCIHUTAHUS U Pa3BUTHS O0YYArOIIMXCS CPEICTBAMH MpPEIMETa, U3y4aeMOro B paMKax
KOHKPETHOr0 MpoQuJIs;

— OpPraHU3alMOHHO-TUIAHUPYIOIIasi, KOTOpas IPeJyCMaTPUBAET OIpEICICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS U MTOCIICIOBATEIHLHOCTU N3YYCHH S y4eOHOT0 MaTepuania,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOJIXO0JI0B K (OPMUPOBAHUIO
COJIepKaTEIbHON OCHOBBI KOHTPOJII M OIEHKH O00pa30BaTENIbHBIX JIOCTUKEHUM
OOy4JarIMXCs B paMKax UTOTOBOM aTTecTall B (DOpME €IMHOTO TOCYIapCTBEHHOTO
HK3aMeHa M0 XUMUHU.
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[Tporpamma ajist yrityOia€HHOTO U3yUECHUSI XUMUU:

— YCTaHaBJIMBAaeT WHBApUAHTHOE IMPEAMETHOE COJepKaHue, 00s3aTeIbHOe
JUTSI U3YUEHUSI B paMKaX OTICJbHBIX Mpoduieil, mpeaycMaTpuBaeT paclpeiesieHue U
CTPYKTYPUPOBAaHUE €ro MO KJIACCaM, OCHOBHBIM COJIE€pP)KAaTEJIbHBbIM JIMHUSM/pa3zesiaM
Kypca;

— JMa€T MpPUMEPHOE paclpelesieHne yuyeOHOro BpEMEHH, PEKOMEHIYeMOro
JUISL UBYUYEHUS OTAEIbHBIX TEM;

— MpejJiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHsS] YYEOHOro Marepuana
C Y4ETOM JIOTUKH TTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEAMETHBIX CBS3CH;

— MaéT METOJMYECKYI0 MHTEPIPETANUI0 LeJIed M 3aJad H3ydeHUs MIpeameTa
Ha YrIyO0JaEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEAHETO
o0uiero o0Opa3oBaHUsl, COAEPIKATEILHON XapaKTePUCTUKHU TUIAHUPYEMBIX pPe3yJIbTaTOB
OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHONM MpOrpaMMBbl CpEelIHEro o0Iiero oOpa3zoBaHUs
(JINYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a TaKKE€ C Y4ETOM OCHOBHBIX BHUJOB
y4e0HO-TI03HABATENbHBIX JACHUCTBUI 0OydYaromerocs IO OCBOCHHUIO COJIEpPKaHUs
IpeIMeTa.

I[Io BceM Ha3BaHHBIM NO3ULMUSAM B MOPOrpaMMe IO XHWMHHU MPETyCMOTPEHA
IPEEMCTBEHHOCTh ¢ OOy4YE€HHEM XMMHUHU Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUS.
3a mpenenaMu yCTaHOBJIECHHON MpOrpaMMOi MO XUMUHM 00s3aTeIbHON (MHBapUAHTHOM)
COCTaBIISIIOIICH COJEPKaHUsI y4eOHOro TpenMera «XUMHS» OCTaETCs BO3MOXKHOCTH
BHIOOpa €ro BapUAaTUBHOM COCTABISIIOLIEH, KOTOpas JOJDKHA  ONpenemsiThCs
B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO PO 00ydeHHUs.

B coorBerctBUM ¢  KOHIENTyalnbHbIMM  nonoxkeHusmu  OPI'OC  COO
O Ha3HAYeHUU TpeIMeToB 0a30BOro M  yYriyOJEHHOrO YypOBHEH B CHCTEME
nuddepeHupoBaHHOTO 00y4YEHHS Ha YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUS XUMUS
Ha ypOBHE YIIyOJIEHHOrO M3Y4YEHHUS HAMpaBlieH HAa peaM3alldio MPEeeMCTBEHHOCTU
C MOCHEAYIOUIMM 3TaroM MOJYYEHUS XUMUYECKOTO 00pa30BaHUsS B paMKax H3ydeHUS
CHEIUANbHBIX E€CTECTBEHHO-HAYYHbIX M XUMUYECKMX JUCLUMIUIMH B BY3aX U
OpraHM3alusAX CpelHero nmpodeccuoHaIbHOr0 o0pa3oBaHusA. B 3Toil cBsA3M u3yueHue
npenaMeTa « XMMHEs OPHCHTHPOBAHO MPEUMYIIIECTBEHHO HA PaCIIMpPEHUE U YriTyOJieHre
TEOPETUYECKOM M  MPAKTHUUYECKOW  MOATOTOBKM  OOYyYaloOIIMXCS,  BbIOpaBIIMX
onpenenéHHpi Mporiib 00ydeHUs, B TOM YHCIE C TEPCIEKTUBON IMOCIEAYIOIIETO
MOJIYUCHHUS] XUMHUYECKOTO 00pa3oBaHHMs B OpraHu3anuiax MNpodheCcCHOHAIBHOTO
obOpazoBanusi. Hapsimy ¢ atum, B cBere TpeboBanuit ®I'OC COO k miaHUpyEeMbIM
pe3yibTaTaM ocBoeHUsl deaepanbHOl 00pa30BaTEIbHOM MPOrpaMMBbl CPETHETO OOIIETOo
o0pa3oBaHUsl U3YYCHHUE MpeaMeTa « XUMHUSI» OPUCHTUPOBAHO TAKXKE Ha PEIICHUE 3aad
BOCIIUTAHHUS W COIMAJIBHOTO pPa3BUTHUS OOydarolmuxcs, Ha (QopMUpOBaHHME Yy HHUX
OOIIEMHTEIJICKTYAIbHBIX YMEHUHN, YMEHUN palMoOHATM3aluk y4eOHOro Tpylda u
0000IIIEHHBIX cnoco0o0B JIeSITENNLHOCTH, AMETOIINX MEXKIUCIUTUTMHAPHBIN,
HAANPEAMETHBIN XapakTep.
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CocraBisioliuMu  npeaMera  «XHMHS» Ha YPOBHE YIUIYOJIEHHOTO W3y4YeHUS
ABIIIIOTCS YIIIyOJIEHHBIE Kypchl — «Oprannyeckas Xumus» 1 «O011as 1 Heopranmdeckas
xumus». Ilpu ompeneneHuM NOAXOAOB K OTOOpPY U CTPYKTYPHOW OpraHU3alMU
coZiepKaHMsl 3TUX KypCOB B MPOrpaMMe MO XHUMHUH 332 OCHOBY HPHUHSTHI MOJOKEHUS
dI'OC COO o paznuuusx 6a30BOro M yriryoJIEHHOIO YPOBHEN M3YUEHUS MTPEIMETA.

OcHoBy cogepkanust KypcoB «Opranudeckast XuMus» 1 «O01as 1 HeopraHuyeckas
XUMHSD» COCTABJISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM U YMEHUH, OTHOCSAIIMXCS
K 0a30BOMY YpOBHIO U3YUYEHHS MpeaMeTa. ITa CUCTEMAa 3HAHUM MOJIydaeT onpeaeiEéHHOe
TEOPETUYECKOE TOMOJHEHUE, TO3BOJISIOIIEE 0CO3HAHHO OCBOUTH CYIIECTBEHHO OObIIHIMA
00bEM (hakTONOrHYECKOro Marepuana. Tak, Ha YrJIyOJEHHOM YpPOBHE H3YyUEHUS
npeaMera o0ecreueHa BO3MOXKHOCTh 3HAYUTENILHOTO YBEJIUYCHHS OO0OBEMA 3HAHUU
O XMMMYECKHX DJIEMEHTAaX U CBOWCTBAaX HX COEAMHEHUH HA OCHOBE DPACLIMPEHUs U
yrayOJIeHWs  TPEACTaBICHUM O  CTPOGHHMM  BEUIECTBA, XHMHMYECKOM  CBS3U
U 3aKOHOMEpPHOCTSX NPOTEKaHUsl PEaKLMi, pacCMaTpUBAaEMbIX C TOYKU 3pEHMUS
XUMHUYECKON KHHETUKM M TEPMOJMHAMUKU. [3ydeHHe NepuoJuYecKoro 3akoHa U
[leproguyeckoil CUCTEMBI XHMMHUYECKHMX 3JIEMEHTOB O0a3upyeTcs Ha COBPEMEHHBIX
KBAHTOBOMEXAaHMYECKUX MPEJACTABICHUAX O CTPOECHUU aroMa. XUMHYEcKass CBS3b
OOBSICHSIETCA C TOYKHM 3PEHUsI DHEPreTUUYECKHMX W3MEHEHUU Ipu e€ o0pa3oBaHUU U
pa3pylIeHUH, a TAKXKEe C TOUKHU 3pEHUsS] MEXaHU3MOB €€ oOpa3oBaHus. 3yueHue TUIOB
peakuil JONOJHSETCS (OPMUPOBAHUEM TNPEJACTABICHUNA 00 3IEKTPOXUMHUYECKUX
IpoLeccax M AJIEKTPOJIM3€ PACIUIaBOB U PACTBOPOB BEMIECTB. B Kypce opraHmyeckoin
XUMUU NPU PaCCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COEIMHEHUH ynemnsieTcs 0codoe
BHUMAaHHE BOIpocaM 00 SJEKTPOHHBIX 3S(DPeKxTax, 0 B3aUMHOM BIIUSHUH aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Oco0oe 3HaYeHUE MMEET TO, YTO Ha COJAEpKAHUE KYpCOB XMUMHUHU YIriIyOJIEHHOTO
YPOBHSI M3Y4EHHUs IJI KJIACCOB OMpeAes€éHHOro mpoduis (rjiaBHbBIM 00pa3oM Ha UX
CTPYKTYPY H XapakTep AOMOTHEHHUH K O0IIIeH crucTeMe MpeIMETHBIX 3HaHU ) OKa3bIBAIOT
BJIIMSIHME CMEXHBIE IpeIMEThl. Tak, HapuUMep, B COAECPKAHUM MpPeAMETA JUIsl KIacCOB
XUMHKO-(hU3U4ecKoro npoduist 60JblIoe 3HaYeHHE OyIyT UMETh AJIEMEHTHl yueOHOTro
MaTepuana o oomei xumuu. [Ipu u3ydennn npeaMera B JAHHOM CITydae aKLEHT OyaeT
ClleJJaH Ha OOIIHOCTh METOOB IO3HaHHUS, OOLIHOCTh 3aKOHOB M TEOPUHW B XUMHUU U
B (pu3mMKe: aTOMHO-MOJIEKYJISIpHAsE Teopus (MOJEKYIsIpHas Teopus B (DU3HKE), 3aKOHBI
COXPAHEHMS MACChl U SHEPTUU, 3aKOHbI TEPMOANHAMUKH, JIEKTPOJIN3A, IPEICTABICHUS
O CTPOCHHH BEILECTB U APYTOE.

B 1o ke BpeMms B comepKaHUM MpeaMeTa sl KIACCOB XMMMKO-OMOIOTHYECKOro
npodusist OONBIIMN yIETbHBIN BeC OyIeT UMETh OpraHuyeckas Xxumus. B aTom ciryuae
IPEIOCTABISETCSI BO3MOKHOCTB /17151 00Jiee 00CTOSATENBHOIO pACCMOTPEHUSI XUMUYECKON
OpraHM3alMy KIETKH KaK OHMOJIOTMYECKOHM CHUCTEMBI, B COCTaB KOTOPOM BXOJST,
K TpUMEpPY, TaKhe CTPYKTYpHBbIE KOMIIOHEHTBHI, KaK JHUMHUAbI, O€JKH, YTJIEBOBI,
HYKJIGMHOBBIE KHUCJIOTBI U Jpyrue. Ilpu 3ToM 3HaHHMA O cocTaBe M CBOWCTBaX
MpE/ICTAaBUTENIE OCHOBHBIX KJIAaCCOB OPraHUYECKHMX BEIIECTB CIIY)KaT OCHOBOW
JUTSL U3y4EHUs CYIIIHOCTHU MPoLEecCcOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHHUS.
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B nmane ¢GopMupoBaHUS OCHOB HAy4YHOTO MHMPOBO33PEHHS, OCBOCHUS
OOII[EeHAayYHBIX METOJIOB IO3HAHMS U OIbITAa MPAKTUYECKOrO MPUMEHEHHSI Hay4YHBIX
3HaHUM H3ydeHue npeaMera «XuMHUs» Ha YIIyOJIEHHOM ypPOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBA3SX C YYEOHBIMM IMpPEAMETAMH, BXOASIIMMU B COCTaB
npeIMeTHbIX oOnactell  «EcTecTBeHHO-HayuyHble TMpeaMeTs», «MaremaTuka U
uHpopmarrka» U «Pycckuii A3bIK U JIUTEpATypay.

[Tpu n3ydennn yaeOHOro npeaMeTa « XuMush» Ha yriayOoJEHHOM yPOBHE TaKXkKe, KakK
Ha YpPOBHE OCHOBHOTO U CpeIHEro ol1iero oopa3oBanus (Ha 0a30BOM YpOBHE), 3a/1auei
MEPBOCTETICHHON 3HAYUMOCTH SBIIACTCA (OPMHUPOBAHWE OCHOB HAyKHM XHMHUHU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW IEsTeIbHOCTH YElIOBEKa U
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue 3Tol 3ai1aun Ha yriryO0JIEHHOM
YPOBHE U3Y4YEHU MPEIMETA NPEAINOIaracT peain3aluio TaKUX LEeJIeh, Kak:

— (opMupoBaHME TIpEACTAaBICHUN: O  MaTepuaibHOM  E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSX M INO3HABAEMOCTH SIBJICHUU IPUPOIBI, O MECTE XHMHHU B CUCTEME
€CTECTBEHHBIX HayK W €€ Beylled poiu B OOECHEUYCHHH YCTONYMBOTO Pa3BUTHUSA
YeJIOBEYECTBA: B PEIICHUHM MPOOJIEM 3KOJIOTMYECKOM, SHEPreTMUecKOd U MHUIIEBOU
0€30MMaCHOCTH, B PAa3BUTUM MEJWLHHBI, CO3JaHHM HOBBIX MAaTE€pUalOB, HOBBIX
UCTOYHUKOB DJHEPrHUHM, B OOECIEUEHUM PAlMOHAIBHOI'O MPUPOAOIOJIB30BAHNUSA,
B (DOPMHUPOBAHUY MUPOBO33PEHUS U O0IIEH KYJIbTYpPbl YEIOBEKA, a TAK)KE IKOJIOTHYECKU
00OCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO U MPUPOAHOI Cpefe;

— OCBOCHHME CHCTEMBI 3HAHWH, JISKAIIUX B OCHOBE XMMHUYECKOM COCTABISIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPa: QyHIAMEHTAIbHBIX OHITUH, 3aKOHOB U TEOpUI
XUMHH, COBPEMEHHBIX NPEACTABICHUN O CTPOCHHWM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJICKYJISIPHOM, HAaAMOJIEKYJISIPHOM, O TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHHMS XUMHUYECKHUX PEAKUUN, O XUMHUYECKOM
pPaBHOBECHH, PAaCTBOpaxX W JUCHEPCHBIX CHCTeMaX, 00 OOIMMX HAyYHBIX MPUHITUIIAX
XUMHYECKOT0 IPOU3BOICTBA;

— QopmupoBaHre y 00y4arolMXCsi OCO3HAHHOI'O MOHMMAaHUs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUM MJI1 OOBSICHEHUS KIIOUEBBIX HJed U mpobdiieM
COBPEMEHHOM XHWMHH, JUIsl OOBSICHEHHS M IPOTHO3UPOBAHMS SIBICHHM, WMEIOIIHNX
€CTECTBEHHO-HAYYHYIO MPUPOJIY; TPAMOTHOI'O PELICHUs] MPOOJIEM, CBA3aHHBIX C XUMUEH,
IPOTHO3MPOBAHMS, aHajdM3a M OLEHKH C MO3UIMI 3KOJOrHYecKOoW O0e30MmacHoCTH
NOCJIEICTBUNA OBITOBOM M TNPOM3BOACTBEHHOM JAESITEILHOCTH YEJIOBEKa, CBA3AHHOMN
C XUMUYECKUM IPOU3BOJICTBOM, UCIIOJIb30BaHUEM U MEPEpadOTKON BEIIECTB;

— yriyOJjeHue MpeACTaBICHUM O HAy4yHBIX METO/AaX IO3HAHUs, HEOOXOIUMBIX
JUIsl TIpUOOpETEeHUsT YMEHUN OpUEHTHUPOBATHCI B MHPE BEUIECTB M OOBSICHEHUS
XUMHYECKUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOAE, B IPAKTUYECKOU AEATEIBHOCTU U
IMOBCEIHEBHOU KU3HU.

B niane peanuzanuu nepBoovepeaHbIX BOCIIUTATENbHBIX U Pa3BUBAIOIINX (PYHKITUI
LEJIOCTHOM CHCTEMBI CPEeTHETO 00111ero 00pa30BaHUs IPH U3YUEHUH ITpeaMeTa « XUMUS)
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Ha YrIIyOJIEHHOM YpOBHE OCOOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKWe LEIH W 3a/ladH,
KaK:

— BOCTIMTAaHHE YOSKIEHHOCTH B IO3HABAEMOCTH SIBJICHHHA IMPHUPOIBI, YBAKCHHS
K TIpOLIECCY TBOpYECTBA B OOJACTH TEOPETHUECKUX M MPUKIATHBIX HCCIIEIOBAHHIMA
B XUMUH, (POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIIMU K 00YYEHUIO U TTO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJTIO
Y CaMOBOCITMTAHUIO HA OCHOBE YCBOCHUS OOIIECYETOBEYCCKHIX [ICHHOCTEH;

— pa3BUTHE II03HABATEIHHBIX HMHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKHX
criocobHocTel oOy4aromuxcsi, (OPMUPOBAHME Yy HUX CO3HATEIHLHOTO OTHOIICHUS
K €aMO0Opa30BaHHWIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEITHOU
npodeCCHOHANBHON ¥ OOIIECTBEHHOW JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3[IOPOBBIO U TOTPEOHOCTH B 3I0pOBOM 00pa3e KU3HU;

— (hopMupoBaHHE YMEHHI U HABBIKOB Pa3yMHOTO MTPUPOIONOIB30BAHUS, PA3BUTHE
DKOJIOTUYECKOW  KYJIbTYphl,  IPHUOOPETEHHE  OMbITa  OOIICCTBEHHO-TIOJE3HOM
DKOJIOTUYECKOU IESITENBHOCTH.

OO11ee YnCiIo 9acoB, PEKOMEHIOBAHHBIX JIJISI U3YYCHUS XUMHH Ha YTIyOJICHHOM
ypoBHe, — 204 yacoB: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 kinacce — 102 gaca
(3 gaca B HeeNIO).
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COJEP)KXAHUE OGYUEHUS!

10 KVIACC

Teopernueckue 0CHOBBI OPraHUYECKOM XMMHHU

[Ipenmer M 3HaYE€HUE OPraHUYECKONM XMMHUM, MPEICTAaBIECHHE O MHOr000pa3uu
OpPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOECHUE aToMa YriepoJa: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BajieHTHBIE BO3MOXHOCTM aToMa yriepoga. XHUMHYECKas CBS3b B OPraHUYECKHUX
coequHeHUAX. Tumbl THOpUIAM3AUM aTOMHBIX OpOuTaneil yriaepoma. MexaHU3MBI
o0pa3oBaHUs KOBAJICHTHON CBs3u (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). THIIbI
MIEPEKPHIBAHMS aTOMHBIX OpOWTanied, 6- U m-cBsi3u. OuHapHAas, ABOWHAS W TPOWHAsS
cBsi3b. CrocoObl pa3pbiBa CBSI3€M B MOJEKYJIaX OpraHMYecKkux BeliecTB. llonstue
0 CBOOOJHOM pajuKaje, Hykjaeoduse u snekTpodue.

Teopust cTpoeHust opraHnyeckux coenuHeHuid A.M. ByTiepoBa U COBpeMEHHBIE
MPEACTABICHUS O CTPYKTYpE MOJEKYJI. 3HAUYEHHE TEOPUH CTPOEHUS OPraHHUYEeCKHUX
coeAMHEHU. MoneKyssipHble U CTpYKTypHble (opmynbl. CTpyKTypHbIE (HOPMYIIbI
pa3sIMYHBIX BHUJAOB: pa3BEpHYyTasg, COKpaml€HHasA, CKeneTHas. M3omepusa. Buabl
WU30MEPHUH: CTPYKTYpHas, IPOCTPAHCTBEHHAs. ODJEKTPOHHbIE 3(DPEKTH B MOJIEKYJIax
OpPraHMYECKUX COCAMHEHUN (MHAYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o0  KiIacCUPUKAUKM  OpPraHUYecKHX  BemlecTB.  [loHsTue
o ¢yukuoHanpHOM rpymme. ['omonorus. I'omomorndeckue psiapl. CucTemMaTrhuyeckas
HOoMeHKaTypa opranndeckux coenuHenuit (IUPAC) wu TpuBHanbHble Ha3BaHUSA
OTJIETIbHBIX MPEJICTaBUTEIEH.

OcoOeHHOCTH M KJIacCHU(pUKALMS OpPraHMYecKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMN B OPTAHUYECKON XUMHUH.

JKCIepUMeHTAJIbHbIE METObI H3yYeHHs BelleCTB U UX MpeBpaneHuii

O3zHakomIleHHE ¢ 00pa3liaMy OPraHNYECKUX BEIIECTB U MaTepruaaMu Ha X OCHOBE,
OMBITHl [0 MPEBPAIICHUIO OPraHWYECKUX BEIIECTB IIPU HArpeBaHuM (TUIABJICHUE,
O0yraMBaHUE U TOPEHNUE), KOHCTPYUPOBAHUE MOJIEICH MOJIEKYJI OpraHUYeCKUX BEIIECTB.

Yriesoxopoasl

Ankanel. ['omomornueckuii psig ajnkaHoB, oOmas (opmylia, HOMEHKJIaTypa
U U30MepUs. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKaHOB,
sp3-ru0puu3aLus aTOMHBIX OpOuTajel yriaepona, 6-csisb. Kongopmepor. Dusnueckue
CBOICTBA AJIKAHOB.

XHUMUYECKHE CBOMCTBA QJIKAHOB: PEAKIMU  3aMEUIEHUs, HN30MEpHU3allNH,
JNETUIPUPOBAHUS, IUKIU3allUMd, THPOJIM3a, KpEKUHra, ropeHus. [Ipedcmasnenue
0 MexaHuzme peaxyuti paoukaibHO20 3aMeueHUs..

Haxoxnenue B mpupoe. CriocoObl OJTy4eHUsI U1 TPUMEHEHHE aJIKAaHOB.

" Kypcusom B NaHHOM TeKCTe BBIICNEHBI IEMEHTHI COICP/KAHHS ydeOHOr0 MaTepualna, KOTOphle H3ydaroTcs
B O3HAKOMHTEJILHOM ITaHE U HE BKJIIOUAIOTCS B COCTaB MpeaMEeTHBIX pe3ynbTatoB ocBoeHuss OOIT COO.
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[Muknoankanel. OOmwas ¢opmysa, HOMEHKIarypa U uszomepusa. OcobeHHOCTH
CTPOEHHUS M XUMHUYECKMX CBOMCTB MaJbIX (LMKIIONPONAH, LUKIOO0YTaH) U OOBIYHBIX
(IMKJIONEHTaH, LUKJIOreKCcaH) MUKIoaTKaHOB. CrocoObl MOJyYeHUS U MPUMEHEHHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMonormyeckuil psj ajakeHoB, oOmias ¢opMmysia, HOMEHKJIATypa.
DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, Sp>-THOpHIU3aALUs
aTOMHBIX opOuTaneil yriepojga, ©- M 7n-CBA3U. CTPyKTypHas U TeoMeTpuyecKas
(muc-tpanc-) uzomepusi. PU3MUYECKHE CBOICTBA AJIKEHOB. XWMHYECKHUE CBOWCTBA!
peakuuy TPUCOECIWHEHHMS, 3aMELIEHUS B O-MOJOXKEHUE TP JABOWHOM  CBA3W,
NOJIMMEpU3allul M OKUcHeHus.  [lpedcmasnenue o0  mexanusme  peaxkyuu
anekmpoghunvnoz2o npucoedunenusi. llpaBuno MapkoBHuKoBa. KauecTBeHHbIE peakluu
Ha JIBOMHYIO CBsI3b. CIIOCOOBI OTYy4YEHUS! U IPUMEHEHHUE AJIKEHOB.

Anxanuensl. Knaccupukauust ankaaueHOB (CONpPSKEHHBIE, W30JIMPOBAHHBIE,
Kymyauposannvie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS M XMMHYECKHX CBOWCTB
CONpPSKEHHBIX NTUEHOB, 1,2- u 1,4-npucoenunenue. llomumepuzanust conpsKEHHBIX
nueHoB. CriocoObl MOMyYeHUs M PUMEHEHHUE aTIKaHeHOB.

Anxunbpl. ['OoMoNormueckuii psii  amKWHOB, o00mIas ¢opMmyrna, HOMEHKJIATypa
U H30Mepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKHMHOB,
Sp-TUOpUAN3anusl aTOMHBIX opOuTaneil yriepona. dusnueckue CBOWCTBAa AJIKUHOB.
XHAMHUYECKUE CBOWCTBA: PEAKUMUH IPUCOCAMHEHUs, JUMEPHU3ALHUU U TPUMEPHU3ALNH,
okucieHusl. KUCIIOTHBIE CBOWMCTBA AJKWMHOB, MMEIOIIUX KOHIIEBYIO TPOWHYIO CBA3b.
KauecTBeHHbIE peaklMu Ha TPOWHYI CBA3b. (CrmocoObl MOJyYEeHHs U NPUMEHEHUE
AJIKUHOB.

ApomMaruueckue yriaeBoAopobl (apeHbl). ['oMojoruyeckuid psa apeHoB, oOuias
dbopMyra, HOMEHKJIATypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIIbI OeH30ma. [Ipasuno apomamuunocmu, npumepvl ApoOMamuieckux cOeOUHeHUl.
®dusnyeckre CBOKMCTBA apeHOB. XHMMHUYECKME CBOMCTBa O€H30Jla MU €ro TOMOJIOrOB:
peaKIy 3aMeuieHus] B OEH30JIbHOM KOJbIIE U YIJIEBOAOPOJHOM paJHKaie, peaKiuu
NPUCOEIMHEHUS, OKHUCJICHHE TOMOJIOTOB OeH3omna. [Ipedcmasenenue o Mmexauuzme
peaxyutl dnekmpo@uivho2o 3ameujenus. llpenacraBnenue 00 OpUEHTUPYIOLEM JEHCTBUU
3aMecTUTeNeil B OCH30JbHOM KOJbLE Ha MpUMEpPe aIKWIbHBIX PaJUKaNOB,
KapOOKCUJIbHOM, TUIPOKCUIBHOM, aMHHO- W HUTPOTPYIIIbl, aTOMOB TIaJIOI€HOB.
OCOOEHHOCTH XUMHUYECKUX CBOMCTB crupoia. [lomumepuszanus crtupona. CrocoObt
MOJIYYECHHS U IPUMEHEHHE apOMATHYECKUX YTIIEBOAOPOIOB.

[Ipuponnsiii ra3. IlonyrHele HedTaHble ra3sl. HedTh M €€ mpoucxoxkaeHue.
KamenHsblii yroiab ¥ OpoOAYKTHl ero mnepepadorku. CrnocoObl mnepepaloTku HedTH:
NEPEroHKa, KPEKUHI (TEpMHYECKHH, KaTalUTHYECKUH), pUDOPMHUHT, MHUPOJIU3.
[TpoaykThl epepaboTKu HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXAY PAa3JIMYHBIMU KJIACCAMU YIJIEBOAOPOJIOB.

DONEeKTPOHHOE  CTPOEHHE TaIOreHNPOM3BOAHBIX  YIVIEBOAOPOAOB. Peakuun
3aMEILEHUs rajoreHa Ha THUAPOKCOTPYIILY, HUMPOSPYNRY, YUAHOSPYNNY, AMUHOCPYNNY .
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I[CﬁCTBI/Ie Ha TaJIOICHIIPOU3BOJHBLIC BOAHOI'O H CIIMPTOBOI'O pacTBOpa I[IéJ'IO‘-II/I.
BBaHMOIIeI}JICTBHG JUTraJIoOrCHaJIKaHOB C Maromcm u OHMHKOM. Tonsmue
0 Memallloop2aHU4YeCKux COeOUHCHUSIX. Hcnons3oBaHue raJIOr¢HITPOU3BOAHBIX
YrJI€BOoaAOpPOa0B B 6BITy, TCXHUKC W IIPU CUHTE3C OPraHNICCKUX BCIICCTB.

IKCNepUMEHTATbHbIE METO/IbI H3yYeHHsl BElIeCTB M UX MpeBpanIeHuii

N3ydenue Guanyeckux CBOWCTB YIIIEBOAOPOAOB (PACTBOPUMOCTH ), KAUECTBEHHBIX
peaKIMil yrIICBOJTOPOAOB Pa3IMYHBIX KJIaccoB (0OecBeYMBaHUE OPOMHON WJIHM MOJIHOM
BOJIBI, PacTBOpa TEpMaHraHaTa Kajus, B3aMMOJICHCTBHE alleTHJIEHA C aMMHAYHBIM
pactBopoMm okcuna cepedpa(l)), kauecTBeHHOEe OOHaApy>KEHHE Yriepojia U BOJOPOjIa
B OpPraHMYeCKMX BEIICCTBAX, IOJy4YCHHWE OTHJICHA M HW3YYCHHE €ro CBOWCTB,
O3HAaKOMJICHHE ¢ KoJuTeKIusaIMu «HedTh» 1 «YToby», ¢ 00pasliaMu miacTMacc, KayaykoB
U PE3WHBI, MOJCIUPOBAHWE MOJEKYJI VYIJIEBOAOPOJOB U TaJOTCHIIPOU3BOIHBIX
YTIIEBOAOPOIOB.

Kuciaopoacoaep:xaniue oprannyecKue coeInHeHus

[IpenenvHbie oHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJ (Ha IPUMEpPE METAHOA U
sTaHona). [omomornueckuit psan, oOmas Qopmyna, wu3oMepus, HOMEHKIATYypa
u kimaccupukanusa. DU3HUECKHE CBOWCTBA MPEIACIBHBIX OJHOATOMHBIX CITHPTOB.
Bonoponnsie CBSI3U MEXAY MOJIEKYyJIaMH CIUPTOB. XUMHYECKHE CBOMCTBA: PEaKIUU
3aMEIICHUs, JCTUIPATAINH, OKHCIICHUS, B3aWUMOJCHCTBUEC C OPraHMYECKUMU U
HEOPraHMYECKUMHU KHCIIoTaMH. KauecTBeHHas peakius Ha OJHOATOMHBIC CITHPTHI.
JleficTBue 9STaHOlla M METaHOJIa Ha opraHu3M uenoBeka. CrmocoObl TMONYYeHUS U
MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »dupel, HOMeHKIaTypa u wu3oMmepus. OcoOCHHOCTH (PUBNUECKUX
Y XMMHUYECKUX CBOMCTB.

MHOT0aTOMHBIC CITUPTHI — TUJICHTJIMKOIIb U TIIHIICpUH. PU3HUeCKHe U XUMUICCKHE
CBOMCTBA:  pEaklMU  3aMElICHMs, B3aUMOJCUCTBHE C  OpPraHMYECKUMU U
HEOPraHMYECKUMHU KHCJIOTAMH, KAaYECTBEHHAs pPeaKius HAa MHOIOATOMHBIE CIUPTHI.
Illpeocmasnenue o mexanusme peakyuti HYKIeo@uibHo2o 3ameweHus. JleicTBue
Ha opranu3M 4enoBeka. CrocoObl MOTydeHUs U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYIITIHI M OCH30JIBHOTO
anpa. Ousnyeckue cpoiicTBa (eHona. OcCoOEHHOCTH XMMHUYECKHUX CBOWCTB (heHoua.
KauectBennpie peakiiuu Ha (enon. TokcmunocTs (ernona. CrocoObl MOMydEHUS H
npuMmeHeHue denona. eHondopmanbaeruaHas cMoJa.

KapOoHunibHblE COEAMHEHUSI — QNbJAETUIBI U KETOHBI. DIJIEKTPOHHOE CTPOCHHUE
KapOOHUJILHOM Tpynmbl. ['OMoONOrMYecKue psabl albJETUI0B U KETOHOB, 0OIIas
dbopMmyra, uzomepust 1 HOMEHKIaTypa. PU3NUECKHe CBOMCTBA albJETUIOB U KETOHOB.
XWMHYECKHE CBOWCTBA QNBJICTHUIOB W KETOHOB: PEAaKIMU  TPUCOCAUHCHUS.
llpeocmasnenue o mexanuzme pearkyuil HyK1eo@uibHo2o npucoeourenus. OKUCICHUE
aIbJICTUIOB, KayeCTBEHHBIC peaknuu Ha ampiaeruapl. CrocoObl TOJNYYeHHS U
MPUMEHEHUE AJIbJIETHIOB U KETOHOB.
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OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepusi u HoMmMeHkiaTypa. Pu3nuecKue CBOMCTBA
OJTHOOCHOBHBIX TIPENEIbHBIX KapOOHOBBIX KHCJIOT. BOTOpOTHBIE CBS3M MEXKIY
MOJICKYJIaMU KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA: KHUCJIOTHBIC CBOMCTBA,
peakius dTepuUKAIMU, PEaKIUd C YY9aCTHEM YIJICBOJAOPOJHOTO  paauKaa.
OcoOEHHOCTH CBOMCTB MYypaBbHHOW KHUCIOTHL. [loHATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT — CJIOXHBIX 3(upax, auneuopuoax, eanoceHaneuopuoax, amuoax, HUMPUIAX.
MHoroo6pa3ue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX
kuciot. [IpeacraBuTenu BhICIIHX KapOOHOBBIX KUCJIOT: CTEAPUHOBAsSI, MATbMUTHUHOBAS,
OJIEMHOBAS, JIUHO/Ie6As, NUHONEeH08as KUCHAOThl. CrnocoObl MOMy4eHHs U MPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢dupbl. ['oMonoruueckut psig, oOwmwas Qopmyna, wu3oMepus U
HOMEHKJaTypa. Ou3nyeckue U XMMUYECKUE CBOMCTBA: TUIPOIN3 B KUCION U IICIIOYHON
cpene.

Kuper. Ctpoenue, (u3MYECKHEe W XUMHUYECKHE CBOWCTBA JKHUPOB: THIPOJIN3
B KUCIION U 1iesnouHoi cpene. OCOOCHHOCTH CBOWCTB KUPOB, COAEPKAIIUX OCTATKU
HEMPeIeTbHBIX KUPHBIX KUCIOT. JKUPBI B IpUpO/IE.

MpbI1a Kak CONM BBICIINX KapOOHOBBIX KHCIIOT, UX Moromee neicrsue. [lonsmue
0 cunmemuyeckux morowux cpeocmseax (CMC).

OO6mrast xapakTtepucTuka yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, JIH-
U Toiucaxapuibl). MoHocaxapuabl: TUIOKO3a, (pyKTO3a, eanakmosa, pubosa,
oesokcupuboza. DuU3MYEcCKWe CBOWCTBA W HaXOXJIeHHWE B mpupoge. DOTOCUHTE3.
Onmuueckasn uzomepus. Konvuamo-yennass maymomepusi Ha npumepe MOJIeK)ibl
2NoKo3vl, npoexyuu Xeyopca, a- u [-aHomepvl 2n0K0O3bl. XUMHUYECKHE CBONCTBA
TJIFOKO3bI: PEaKIIMU C y4acTHEM CIHUPTOBBIX WM abJETHJIHONW TPYIMI, CIHPTOBOEC U
MOJIOUHOKHCIIOE Opokenue. [IpumeHeHne TIIoKo3bl, €€ 3HaUeHNE B KU3HEICATCITLHOCTH
opranm3ma. Jlucaxapuasl: caxapo3a, MajlbTo3a W .Jakmo3a. BoccTaHaBnMBamIue M
HEBOCCTaHaBIMBAIONIKe aucaxapuasl. ['uapomns nucaxapunoB. Haxoxnenne B mpupose
u npumenenue. [lonmucaxapuapl: Kpaxmani, TJIUKOreH U I1emwnoso3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, TIIMKOreHa U 1eJUT0103bl. Pu3nueckre CBOMCTBA Kpaxmana u
LEJUTION03bl. XMMHUYECKHE CBOMCTBAa Kpaxmalia: THUJIIPOJIM3, KAauyeCTBEHHAs peaKIus
C HWOJIOM. XHMHYECKHE CBOWMCTBA IIEJUTIONO3bI: THAPOJIU3, TMOJNydeHHE H(PUPOB
1esuTt010361. [IoHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCIepMMeHTAJbHbIC METObI H3YYeHHS BELeCTB M UX NpeBpaleHuii

PacTBOpHMOCTb pa3/IMYHBIX CIIUPTOB B BOJE, B3aUMOEICTBUE ITAHOJIA C HATPHUEM,
OKHMCJICHHE JTWJIOBOI'O CHOUPTA B albJETWJ HAa PACKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHME 3TUJIOBOIO CHOUpPTAa JUXPOMATOM Kajusl (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), KAUYECTBEHHBbIE pEaKUMM Ha aJpJeruasl (C  THIPOKCHUIAOM
muammuHcepedpa(l) u rugpokcunom menu(ll)), peakuusi rimiepuHa ¢ THIPOKCUAOM
menu(Il), xumuuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJICUCTBUE
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pacTBOpa ImoKo3bl ¢ ruapokcunom menu(ll), BzammoneicTBue Kpaxmana ¢ HOJOM,
pellIeHHEe AKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaMm «CrnupTsl U (peHonby, «KapOoHOBBIE
KHUCIOTHI. CII0KHBIE 3PUPBD».

A3oTcoaep:Kanue OpraHnvecKue coeuHeHus

AMHUHBI — OpraHWYecKHe IPOM3BOAHBIC amMmuaka. Kiaccudukaiys aMHHOB:
anmdaTUYecKue U apoMaTHYECKHe; NEePBUUHbBIC, BTOPUUHBIE U TpeThuuHble. CTpoeHUE
MOJIeKYJ, oOmias QopMmyna, u30Mepusi, HOMEHKiIarypa W (U3HMYECKHE CBOMCTRBA.
XHUMHUYECKOe CBOMCTBA annu(aTHIECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, aJIKHJINPOBAHHE,
B3aMMOJICMICTBHE TIEPBUYHBIX aMUHOB C a30THUCTON KUCIOTOM. COoJIi aJIKUJTAMMOHUS.

AHWIMH — TPEICTAaBUTENb AMHUHOB apoMaTuyeckoro psga. CTpoeHUe aHUJIMHA.
B3anMHoe BiMsiHUME TpYIIl aTOMOB B MoJIeKyJie aHWInHA. OCOOCHHOCTH XUMHUYECKHX
cBOiCTB aHwinHa. KadecTBeHHble peakiuu Ha aHWIUMH. CrocoObl MOJyYeHHS U
pUMeHEeHHE amndaTHuecKuXx aMuHOB. [lorydenre aHuIMHa U3 HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u  wuszomepus. OTOenbHbIE MPEICTABUTEIH
0-aMUHOKHCIIOT: TJIUIUH, TaHUH, (DeHUNANAHUH, CEPUH, 2TYMAMUHOBASL KUCIOMA, TU3UH,
yucmeur. Onmuueckas uzomepus amurnoxuciom: D- u L-amunoxkuciomol. @u3ndeckue
CBOMCTBa AaMHHOKHCIOT. XHMMHUYECKHE CBOWCTBA AMHMHOKHCIOT Kak aM(pOTEPHBIX
OpraHWYECKUX COCJAMHEHUM, peaklus TMOJUKOHJICHCAIluH, OOpa30BaHHME IENTHIHOM
CBsI3U. bronornyeckoe 3HaueHMe aMUHOKUCIOT. CUHTE3 U TUPOJIN3 TIENTHIOB.

benku kak npupoaHbie moauMepsl. [lepBuyHas, BTopudyHas U TpETUYHAs CTPYKTYypa
OcnkoB. XHWMHUYECKHE CBOMCTBAa OCIKOB: THAPOJIU3, JACHATypamus, KauyeCTBCHHBIC
peaKkIvu Ha OCNKHU.

Ilonsmue 00 A30McooepaHcauyux 2emepoyuUKIUYEeCKUX COEOUHEHUSIX.
Tupumuournosvie u nypurosvie ocnosanus. Hyxneunogvie kuciomsi: cocmas, cmpoerue
U buono2uyecKkas poo.

JKCNepUMEHTATIbHbIE METOAbI M3Y4YeHHUsI BelIeCTB M UX MpeBpalleHu il

PactBopenue OenkoB B Boje, NeHaTypanusi OCTKOB NPH HAarpeBaHWUU, IIBETHHIE
peakuuu Ha OeJIKH, pelIeHHe YKCIIEPUMEHTAIBHBIX 33]1ay M0 TeMaM «A30TCoAepKalue
OpraHUYECKUE COCAUHEHUD U «Pacrio3HaBaHue OPraHUuYEeCKUX COCIMHEHUM.

BbicokomoJieKyIsIpHbIe COeAUHEHUSA

OCHOBHBIE TOHSITUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
HOJIMMEDP, CTPYKTYPHOE 3BE€HO, CTETIEHb OJMMEPU3ALNH, CPEIHSS MOJIEKYJIIsIpHas Macca.
OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHUM — MOJMMEpHU3alus U
NOJUKOHAEHCAus. [Ipedcmasnenue o cmepeopeyiapHocmu U  HAOMONEKYAAPHOU
cmpyKmype noIumMepos, 3a8UCUMOCHb CEOUCME NOIUMEPO8 OM UX MONEKVIAPHO20 U
HAOMONIEKYIAPHO20 CMPOEHUSIL.

[lonumepubie  marepuansl.  [Imactmaccel  (MONMMATUIIEH,  MOJUIPOIUJIIEH,
HNOJMBUHUIXJIOPU], MOJIUCTUPOIL, HOJMMETUIIMETaKpHUIIaT, HOJMKapOOHATHI,
nosusTUIeHTepedTanar). Y tunuzauus u nepepaboTKa MiIacTHKa.

DnacToMephl: HAaTypaJlbHbIM KaydyyK, CHUHTETUYECKHE Kaydyyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cunuKkoHbl. Pe3nHa.
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Bosnokna: HaTypanbHble (XJIOMOK, IMIEPCTh, MIEIK), HCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIllPOH U JIaBCaH).

llonumepwr cneyuanbHo2o HazHauenusi (menown, Keenap, 21eKMpONpPoO8oOsUUe
noaumepsl, buopasnazaemvie HOIUMEPDL).

JKCNepUMEHTAIbHbIE METOAbl M3Y4YeHHUs BelIeCTB M UX MpeBpalleHuil

O3zHakomiieHHE ¢ 00pa3laMu MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PELICHHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «Pacno3HaBaHue miacTtMace u
BOJIOKOHY.

Pacuérnbie 3axauu

Haxoxnaenue MonekynspHoil GopMyibl OPraHUdeCKOro COSIUHEHUS TI0 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSAIIUX B €ro COCTAaB, HAXOXKIECHUE MOJICKYISIPHOU (hOPMYJIBI
OPTaHUYECKOT0 COSAUHEHUS M0 Macce (00BEMY) MPOAYKTOB CTOPAHMSI, IO KOJIUYECTBY
BemecTBa (Macce, OOBEMY) TMPOAYKTOB pEAKIMW W/UIM HUCXOJHBIX BEIECTB,
YCTAHOBJIEHUE CTPYKTYpHOH (HOpMYJIbI OpPraHWYecKoro BEIIeCTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJTYYEHHUSI, ONPECICHUE A0JIM BbIXOJa MPOIYKTa
peaKuuu OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbie CBSA3H

Peaymzanus MeXIpEeAMETHBIX CBA3EH IPU H3YYEHUH OPraHUYECKOW XHMUU
B 10 Ky1acce OCylIECTBIISIETCS YEpe3 UCIIOJIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAyYHBIX
IIOHATHUN, TaK U NOHATUHN, NPUHATHIX B OTIEIBHBIX IIPEAMETAaX €CTECTBEHHO-HAYYHOI'O
L{AKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHSTHUSA: SBJIEHWE, HAy4YHBIM (akT, runoresa,
TEOpUs, 3aKOH, aHaJlu3, CHUHTE3, Kiaccudukaius, HaOJI0JIeHUe, HW3MEpPEHHE,
DKCHEPUMEHT, MOZENb, MOJIECIINPOBAHUE.

dusukKa: marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, DHEPT€TUYECKU I
YpOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3UUYECKHE
BEJIMYMHBI, CAUHULIBI U3MEPEHUS, CKOPOCTh, SJHEPT U, MacCCa.

buonorusi:  knmerka, opraHm3M, 9JKocuctema, Owochepa, wmerabonmsm,
HACJICZICTBEHHOCTh, aBTOTPO(GHBIA U TeTepOTPOPHBIA THMN MHUTaHUA, OpOXKEHHE,
(doTocuHTE3, IbIXaHUE, OCJIKH, YTIEBOBL, KUPbI, HYKICMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpagus: nonesHbple HCKONAEMbIE, TOILUIUBO.

TexHomorus: NUILEBbIE NMPOAYKTBI, OCHOBBI PAaLlMOHAJIBHOIO IUTaHHUs, MOIOIIUE
CpEICTBA, MaTepUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KVIACC

Teopernyeckue 0OCHOBbI XUMHUU

Atom. CocTaB aTOMHBIX sifiep. XUMUUYECKUM 3sieMeHT. M3oronsl. Kopnyckyaapuo-
B0JIHOBOU  Oyanu3m, O00OUCMBeHHAss npupoda d21ekmpoHa. CTPOEHUE 3IEKTPOHHBIX
000JI04€K aTOMOB, KBAaHTOBBIC UHCIIA. DHEPreTUYECKUE YPOBHU U MOYPOBHU. ATOMHBIE
opoutamu. Kiaccudukanuss XUMHYECKUX DJIEMEHTOB (s-, p-, d-, f-31€MEHTHI).
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Pacripenenienue 37€KTPOHOB MO aTOMHBIM OpPOUTANISAM, MPUHYUN MUHUMYMA SHEPSUlU,
npunyun Ilaynu, npasuno Xynoa. DNEKTPOHHbIE KOH(PUIypallid aTOMOB 3JIEMEHTOB
NEPBOr0—4€TBEPTOrO MEPHOJIOB B OCHOBHOM U BO30YXAEHHOM COCTOSIHUM, JJIEKTPOHHBIE
KOH(Urypauuu WOHOB. [lonamue 06 oHepeuu UOHUZAYUU, IHEPSUU CPOOCEA
K 971eKmpoHy. INEKTPOOTPULATEIBLHOCTb.

[lepmonnuecknii 3akoH u Ilepmoanueckas cucreMa XUMHYECKHX DJIEMEHTOB
JAN. MenneneeBa. CBs3b MNepuoanyveckoro 3akoHa u Ilepuoguyeckoid CHUCTEMBI
XUMHUYECKUX AJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEUIECTB [0 TIpylnmnaM MW [epuojaM. 3HAYEHHE MEPUOJAMYECKOr0  3aKOHA
JI.1. Menneneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOW CBA3U: KOBAJEHTHAs, WOHHas,
MeTajinyeckas. MexaHu3mMbl — O0pa3oBaHUs  KOBAJIGHTHOM  CBSI3U:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIA. DHEprus M JUIMHA CBA3U. [lonsipHOCTH, HANpPaBIEHHOCTH
M HaChIIa€MOCTh KOBAJICHTHOM CBA3W. KpartHeie cBa3u. BopopogHas cBs3b.
MexMoneKynsapHble B3aMMOJECUCTBHS.

BaneHTHOCT, M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amoMmHbix
opoumaneti. CBsI3b 3JIEKTPOHHOUN CTPYKTYPhI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM
(Ha mpuMepe COeAMHEHUH JIEMEHTOB BTOPOIO IIEPUO/IA).

IIpencraBieHne O KOMIUIEKCHBIX coequHeHusAX. CocTaB KOMIUIEKCHOIO HOHA:
KOMIUIeKcooOpa3oBarenb, Juranabl. Koopounayuonnoe uucno. Homenxnamypa
KOMNIEKCHbIX ~ COeOuHeHuli. 3HAYeHHEe KOMIUIEKCHbIX coequHeHui. [loHsiTue
0 KOOPJIMHAIIMOHHON XUMHUH.

BemectBa ~ MOJIEKYJIpHOTO M HEMOJIEKYJIDHOIO  CTPOCHHS.  THIIBI
KPUCTAITUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[lonssitue o pgucnepcHbIx cucreMax. lcrtunuble pactBOpbl. [Ipeocmasnenue
0 Koououwlx pacmeopax. CrnocoObl BEIPaXKEHUSI KOHIIEHTPALUK PaCTBOPOB: MAacCOBas
JI0JIL BELIECTBA B paCTBOpE, MOJISIpPHAs KOHLUEHTpalus. HacpllieHHbIE 1 HEHACHIILICHHBIE
pacTBOPBIL, pacTBOPUMOCTh. Kpucrayutoruaparsl.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. T[pUBUATbHBIC
Ha3BaHUs OTJEIbHBIX MPEICTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMru4eckux peakiinii B HEOPraHu4eCcKon U OpraHuyecKoi XUMHUH.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBpALICHUS DHEPruu
OpyU  XUMHUYECKMX peakiusax. TemaoBble 3(Q(EKTb  XUMUYECKUX  PEaKIIHil.
TepMoxuMuYecKrue ypaBHEHHS.

CKOpOCTh XMMHUYECKON peakuuH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB.
['oMOreHHbIE ¥ TETEPOreHHBIE peakunu. Karamms u Kkaramm3aTopsl.

OOpatumble U HeoOpaTHMble peakiuu. XUMHUYECKoe paBHOBecue. Kouwcmaumma
xumuyeckozco paenogecusi. DakTOpbl, BIMAIOIIME HA IIOJ0KEHUE XUMHUYECKOIO
paBHOBECHUS: TEMIIEpaTypa, JaBJICHUE W KOHLUEHTPALMH BELIECTB, YYaCTBYIOLIUX
B peakuud. [Ipunuun Jle [laTenbe.
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Onextponutudeckas auccouuanus. CuinbHble U ciadbie JIeKTpOoNUThl. CTeneHb
nuccounanuu. HMonnoe npousseoenue 600vi. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHA,
HeWTpanbHas, menoyHas. Bomopoaueiit mokazarens (pH) pactBopa. I'maponus coneit.
Peakiiuu nonHoro oomeHa.

OKuCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakiuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEJb. [Ipoliecchl OKUCICHUSI U BOCCTAHOBJICHUS. BakHeII1e OKUCTUTEIN U
BOCCTAaHOBHTEJIU. MeTO/1 3JIEKTPOHHOr0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PACIIIaBOB
BELIECTB.

JKCIepUMEeHTAJbHbIE METObI U3yYeHHsl BELeCTB M UX NpeBpaneHuii

PaznoxxeHnne mnepokcuaa BOAOPOAA B MPUCYTCTBUU KaTauu3aropa, MOJEIH
KPUCTAUTMYECKUX PEIIETOK, IMPOBEACHHE pEeaKlMii HOHHOro OOMeHa, OIpenelicHue
CpeAbl paCTBOPOB C MOMOIIBI0 MHAUKATOPOB, U3YUCHHUE BIUSAHUS PA3TUUYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHUYECKOM PEAaKIIMHU U TOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus

[Tonoxxenne HemeTtaiyioB B [lepuoanyeckodt cucTteMe XMMHYECKHX 3JIEMEHTOB
JA.N. MenneneeBa U OCOOCHHOCTHM CTpPOCHUSI HUX aTOMOB. (DU3MYECKHE CBOICTBa
HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe Kuciopojaa, cepsl, dochopa u
yrieposa).

Bonopon. Ilomydenue, Qusnueckue ¢ XUMHUYECKHE CBOICTBA: PEAKIIUU
C METaUlaMHd M HEMETAJUIAaMHM, BOCCTAaHOBHUTEIbHBIE CBOWMCTBA. ['mapunbl. TonausHvie
91EeMEHMbI.

lanorensl. HaxoxneHnwe B TpuUpoJE, CHOCOOBI TONy4YeHUs, (GU3HYECKHE U
XUMHUUYECKHE CBOMCTBa. ['amoreHoBoopoabl. BakHeiine KuciIopoacoaepKaiinue
COCIMHEHUS TaJloreHOB. JlabopaTOpHbIE W TPOMBIIICHHBIE CIIOCOOBI TOTyYEHUS
rajoreHoB. [I[pumMeHeHne TaJoreHoB U UX COCIUHEHUM.

Kucnopon, o3o0H. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI IOTY4YCHHS
kucinoposa. dusznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCJIOPOJa U O30HA.
OKcuibl U IEPOKCU/TBI.

Cepa. Haxoxnenue B npupoze, crnocoObl MojydyeHus, GUu3nyeckue u XuMHIeCcKHue
coiictBa. CepoBomopon, cyabdunbl. Oxcun cepri(IV), okcua cepri(VI). Cepuucras u
cepHas KUCIOTHI U UX coir. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpMeHeHue cepbl
U €€ COeIUHEHU.

A3zor. HaxoxneHue B MpUpoje, crnocoObl MONy4YeHUs, (PU3NUECKUEe U XUMHYECKHE
CBOMCTBA. AMMUAK, HUTpUJIbl. OKCUIBI a30Ta. A30THCTasi U a30THAsA KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL. IIpuMeHeHue a3oTa W €ro COEeIUHEHH.
A30THBIE YI0OpEHUS.

®dochop. Haxoxknenune B mnpupoae, CHocoObl IMOTyYeHHs, (PU3MUECKHE
u xumuueckue cBorictBa. ®ochuasl u hochun. Oxcunbl hochopa, pochopHas kucmora
u e€ comu. Memagocgopnas u nupogocghopnas xucromol, Gocpopucmas
u @gocpopnosamucmasn kuciomol. Ilpumenenwe ¢ochopa U €ro COCITHMHCHUH.
docdopHbie ynoOpeHus.
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VYrnepon, HaxoXJaeHue B mpupojae. AioTponHsie Moaudukanuu. dOuznueckue u
XUMUYECKHE CBOICTBA MPOCTHIX BEIIECTB, OO0pa3oBaHHBIX yriepoaoMm. Oxcunu
yraepoaa(ll), okcun yraepona(IV), yronapHas kuciota v €€ coiv. AKTUBUPOBAHHBIN
yrojib, aocopoyus. @ynnepenwvi, epagen, yenepoonvie Hanompyoxku. llpumeneHue
MPOCTHIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJAOM, M €r0 COCTMHEHU M.

Kpemunii. Haxoxaenue B mnpupone, CcrnocoObl TMONydYeHus, (umdyeckue
u xumuyeckue cBoictBa. Oxcun kpemHusA(IV), kpemHHeBass KHUCIOTa, CUJIUKATBHI.
[IpuMeHeHue kpeMHUs U ero coequHeHnil. CTekso, ero nojay4yeHue, BUIbl CTEKJIA.

[Tonoxxenne w™etamwioB B llepuoamyeckonl cHCTEME XUMHYECKUX DIEMEHTOB.
Oco0EHHOCTH CTPOCHHUSI MIEKTPOHHBIX 000JI0UEK aTOMOB METAUIOB. PacnpocmpaneHue
XUMUYECKUX D]IeMEeHMOo8-Memannos 6 3emHnou kope. OO0mue Quamyeckue CBONCTBA
MeTaioB. [IpumeHeHne MeTannoB B ObITY U TexHUKE. CIuiaBbl METaIOB.

DNEeKTPOXUMHUECKUIN psii HApsDKeHU MeramioB. OO0miye crnocoObl MOTydeHHUs
METAJUIOB: THUAPOMETAIUIYPIUs, MUPOMETAIIYpPrus, sjaekrpomeramuryprus. I[loHsTue
0 Koppo3u# MeTayToB. CIIOCOOBI 3aIUTHI OT KOPPO3HUH.

Obmast xapaktepuctuka MetauioB [A-rpynmel  Ilepuoguueckoit  cUCTeMbl
XMMHYECKHX d3JeMEeHTOB. Harpuii u kanmii: momydeHue, Gu3nueckue U XUMHUYECKHE
CBOICTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mrass xapakrepuctuka MetauioB [IA-rpynmer  Tlepuoanueckoid  cucTeMbl
XUMHUYECKUX DJIEMEHTOB. Maruuii U KajubllUi: MONTy4eHue, PU3nUecKrue U XUMUYECKUE
CBOICTBA, TNMPUMEHEHHE IPOCTHIX BEIIECTB W HMX COeAuHEHUM. JKECTKOCTH BOABI U
CHOCOObI €€ yCTpaHEHU.

AmoMUHMI: TOTydYeHHe, (U3MYECKMEe M XUMHUYECKHME CBOWCTBA, IPHUMEHEHHE
MIPOCTOr'0 BEIIECTBA U €ro coequHeHnil. AM@oTepHbie CBOMCTBAa OKCHAA U THIPOKCHIA
ATFOMUHUS, THAPOKCOKOMIIICKCHI aJTFOMUHUSI.

OOmrast ~ xapakTepucTuka  MeTawmioB  mobouyHbix  moarpymm  (b-rpymm)
[leproanueckor CHCTEMBI XUMUYECKUX JIEMEHTOB.

Ou3nyeckue U XUMHUYECKHE CBOMCTBAa XpoMmMa U ero coeauHeHuil. Okcuabl U
rugpokcuasl - xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JUXpOMATHI,
UX OKUCIIUTENbHBIE CBOMCTBA. [loydeHre u MpUMEHEHUE XpoMa.

dusnyecKkne U XMMUYECKUE CBOWCTBA MapraHla v e€ro coeAuHeHu. Baxnenmme
coequuenus  mapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranma(VIID).
[lepmaHranar Kanusi, €ro OKMUCIUTEIbHBIE CBOMCTBA.

OU3NUECKHE W XWMHUYECKME CBOMCTBA Xeje3a M €ro coeauHeHun. OKCHIBbI,
rugpokcuasl U conu keneza(ll) m sxeneza(lll). Tlomyduenwe U TpUMEHEHHE XKeje3a
Y €r0 CILIABOB.

DuU3NUECKUE M XUMHUYECKHE CBOMCTBA MeAu U €€ coeauHeHuil. llomyuenue
Y IPUMEHEHUE MEJIU U €€ COECMHEHUI.

[unuk: monydeHue, Gu3nUecKre U XMMUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA
OKCHJIa U TUJIPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [[pruMeHeHne uHKa U ero
COCIMHEHU .
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JKCNEePUMEHTAIbHbIE METOIbI M3y4Y€eHHS BelleCTB U X NMpeBpalieHnii

N3ydyenue 00pa3iioB HEMETAIOB, TOpeHue cephl, (Gocdopa, xeneza, MarHus
B KUCJIOPO/JIE, U3YUYCHHUE KOJUIEKIIUU «MEeTallJIbl U CIIaBbl», B3AMMOIECHCTBHE IIETOUHBIX
W IIEJOYHO3EMENbHBIX  METauIoB C  BOJOM  (BO3MOXXHO  HMCIOJB30BAHHE
BUIEOMATEPUAJIOB), B3aMMO/ICHCTBHE LIMHKA U XKeJe3a C paCTBOPAMU KUCIIOT U LIEN0YEH,
KaueCTBEHHBIE PEAKIUM HAa HEOPraHUYECKHWE aHUOHBI, KAaTHOH BOJOPOJa M KAaTUOHBI
METAJUIOB, B3aUMOJIEUCTBUE THJIPOKCHUIOB aJIFOMUHUS U LIMHKA C PACTBOPaAMU KHUCIJIOT U
1IeJI0YeH, pelieHrne 3KCIEepUMEHTaIbHbIX 3a1a4y 1no temaMm «['amorensny, «Cepa u e€
coeuHEeHUs», «A30T u docop U UX CoeTUHECHUs», «MeTamibl TIaBHBIX MOATPYIII,
«MeTasuibl TOOOYHBIX TOATPYIII.

XuMus M KU3Hb

Ponp xumMuu B oOecrieueHUM YCTOWYMBOrO pa3BUTHUSl uenoBeuecTBa. lloHsiTHe
O HAy4YHBIX METOJAaX IMO3HAHUS U METOHOJIOTMM HAYyYHOro uccieaoBaHusa. Haydnbie
MPUHITUIBE  OPTaHHW3AIMd  XUMHYECKOTO TPOU3BOACTBA. [IpOMBINIIEHHBIE CHOCOOBI
MOJIYYEHUs Ba)XHEWIIIMX BEHIECTB (Ha NpUMEpe MPOU3BOJACTBA aMMHUAKA, CEPHOM
KHUCIIOTBI, MeTaHona). [IpoMbllieHHble CIOCOObI MOJYYEHUsI METAUIOB W CIUIABOB.
XUMHUYECKOe 3arps3HEHUE OKpYKarollell cpeapl M ero mnocienctBus. [Ilpobnema
nepepabomku omxo008 u noOouUHbIX npooykmos. Poilb xumMuum B oOecredeHUu
AHEPIreTHYECKON 0€30MaCHOCTH. [IpuHyunsl «3e1EHOU XUMUUY.

XuMus ¥ 310pOBbe uenoBeka. JIekapcrBeHHble cpeacTBa. [IpaBuna ucnons3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Pojab XuMuu B pa3BUTUHN MEIUIIUHBI.

XuUMus THIIKA: OCHOBHBIE KOMIIOHEHTBHI, MHIEBble a00aBku. Ponb xumuu
B 00€eCIeYeHNH MUIIEBON 0€30MacHOCTH.

Kocmernueckne wu mapdromepHbie cpeiactBa. beitoBas xumwms. [IpaBumia
0€30IMacHOT0 HUCIIOIb30BAHUS MTpenapaToB OBITOBOM XUMHUHU B MIOBCEIHEBHOM KU3HU.

XUMHS B CTPOUTENBCTBE: BAKHEHUININE CTPOUTEIILHBIE MaTeprasbl (LIEMEHT, OETOH).

XUMHS B CEIbCKOM X03s11cTBe. OpraHnvecKrue U MUHEPAIbHbBIE YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKLUHMOHHBIE MaTephajbl, KpacKH, CTEKIO, KepamuKa.
Mamepuanwi 0nsa snekmponuku. Hanomexnonozuu.

Pacuérnble 3agaun

Pacuérbl: Maccel BemiecTBa WM OObEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MAaCCHI
(00BéMa, KoIMYecTBa BEIIECTBA) MPOJYKTOB PEAKIIMH, €CJM OJHO U3 BEIIECTB MUMEET
npuMecH, Macchl  (00bEMa, KOJIMYECTBAa  BEIIECTBA)  MPOAYKTa  pPEaKIuH,
€CIIM OJIHO W3 BEIICCTB JAaHO B BHUJIE PacTBOpa C ONPEACIEHHOM MacCOBOM HoJieH
PacTBOPEHHOI'O BEIIIECTBA, MACCOBOM JOJM W MOJIAPHOW KOHIIEHTpALIMU BEIIESCTBA
B pacTBOpE, JOJU BBIXOJ1a MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbie CBSA3H
Peanuzanust MeXNpeIMETHBIX CBSI3€M MPU H3YUYCHUH OOIIEH W HEOPraHMYEeCKOU
xuMu# B 11 Kjacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-
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HAyYHBIX IMOHSATHH, TaK W TOHSTHH, MPUHATHIX B OTIACIBHBIX IPEIMETaX €CTeCTBCHHO-
Hay4IHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TIOHATHS: SBICHWE, HAyYHBIA (DAKT, THUIOTE3a,
TEOpHs, 3aKOH, aHAJW3, CHUHTE3, KiIacCH(pUKaIWs, TEePHOINIHOCTh, HAOIIOICHNE,
U3MEepeHre, SIKCIIEPUMEHT, MOJIEITh, MOICITUPOBAHHUE.

dusnka: MaTepusi, MUKPOMHP, MaKpOMUP, aTOM, 3JICKTPOH, TPOTOH, HEUTPOH, HOH,
H30TONBI, PaJIMOAKTUBHOCTh, MOJICKYJIa, SHEPreTUYSCKUN YpOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, HJICaIbHBIN ra3, (pU3HMYCCKHE BEIUYHHEI,
CAMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPIHs, Macca.

buonorus: knerka, opraHu3M, 3KOCHUcTeMa, Ouocdepa, MeTabOoIM3M, MaKpO-
U MHKPODJIEMEHTBI, OCIIKH, JXUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIIOTHI, (DEPMECHTHI,
TOPMOHBI, KpYrOBOPOT BEIIECTB M TIOTOK SHEPTUU B SKOCHCTEMAX.

['corpaduss: MuHEpadbl, TOPHBIE IOPOJbI, IOJIE3HBIC MCKOMAEMBbIC, TOILIUBO,
peCypCHI.

TexHomorusi: XuUMHUYECKass TPOMBINIJICHHOCTh, METAJLIyprusi, CTPOUTEIbHBIC
MaTepHallbl, CEIHCKOXO3SIMCTBEHHOE MPOU3BOACTBO, THINEBAs TMPOMBINIJICHHOCTD,
dbapmarieBTUYECKass MPOMBIILICHHOCTh, MPOW3BOJACTBO KOCMETHUYECKHX IIPErapaToB,
MIPOM3BOJICTBO KOHCTPYKITMOHHBIX MATEpPUAJIOB, JJCKTPOHHAS IPOMBIIIUICHHOCTD,
HAHOTEXHOJIOTHH.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbI

B cooTBeTcTBMM ¢ CHCTEMHO-ACATEIHLHOCTHBIM IOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHS TpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO OOIIETo
0o0pa3oBaHUsl BBIJICJICHBl CJICYIOIIUE COCTABISIONIME: OCO3HAHHUE OOYJarolIUMUCS
POCCHUMCKOW  TPa)¥XTaHCKOM  HMIAECHTUYHOCTH; FOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIPHOCTH W CaMOOIIPENCNICHUI0;, HalW4YhUe MOTHUBAllUU K OOYYCHHIO;
TOTOBHOCTH U CITOCOOHOCTH 00 yUYaOIIUXCSl PYKOBOJICTBOBATHCS MMPUHATHIMU B OOIIECTBE
NpaBWJIaMH W HOPMAaMU TOBEJEHHUS, HaJIWMYWe TPABOCO3HAHMS, OKOJIOTHICCKOU
KYJBTYPBI; CIIOCOOHOCTh CTABUTh 1M U CTPOUTD KM3HCHHBIC IJIAHBI.

JIngyHOCTHBIE  pe3yJIbTaThl  OCBOGHHS  MpeaMera  «XUMHUS»  OTPaKAIOT
chOPMUPOBAHHOCTh  ONbITA ITIO3HABATEILHOW U  MPAKTUYECKOM  JCATEIHHOCTH
00y4JaroluXcs B MPOIECCE peain3aliii 00pa3oBaTeIbHON IeATeIbHOCTH.

JImaHOCTHBIE  pe3ylbTaThl  OCBOCHHS  TpeaMera  «XUMHUS»  OTPAKAIOT
chOPMHUPOBAHHOCTh ~ OMBITA  IMO3HABATEIPHOM W  MPAKTUYECKOH  JEATEITHHOCTH
00y4Jaroluxcs B MPOLIECCE pean3alii 00pa30BaTeIbHON IEATEIbHOCTH, B TOM YHCIIE B
YaCTHU:

1) rpamaaHCcKOro BOCIUTAHUS:

OCO3HAHMS OOYYAIONIUMHUCA CBOUX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH,
YBAKECHUA K 3aKOHY U MIPABOIOPSIKY;

MPEACTABJICHUS O COUUAIBHBIX HOPMAX U MPABUIIAX MEXKIUYHOCTHBIX OTHOLICHUM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATETLHOCTH TMPHU CO3AAHUH YICOHBIX
MIPOEKTOB, PEIICHUH YYCOHBIX M TTO3HABATEILHBIX 3a/1ay, BBHIMOJHEHUN XHUMHUYECKUX
JKCIIEpPUMEHTOB;

CIIOCOOHOCTY TOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAJIM3€E Pa3IMYHbIX BUJIOB YU€OHOM IeATebHOCTH;

2) NATPUOTHYECKOT 0 BOCTIUTAHMSA:

IICHHOCTHOTO  OTHOILIEHUSI K HMCTOPUYECKOMY M  HAYYHOMY  HACIEIUIO
OTE€UECTBEHHON XUMUU;

YBOXEHUSI K TIpollecCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
MIPUJIOKEHUS] XUMHH, OCO3HAHUS TOrO, YTO JAHHBIE HAYKU €CTh PE3YJIbTaT JJIUTEIbHBIX
HAOJIIOICHHM, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO Tpy/a
YYEHBIX U ITPAKTUKOB;

WHTEpEeca W IO3HABAaTEIbHBIX MOTHMBOB B IMOJYYEHHH WU TOCIEAYIOIIEM aHAIU3e
“H(pOpMALIMK O MEPETOBBIX TOCTUKEHUSIX COBPEMEHHON 0T€UE€CTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHNUS,
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CITIOCOOHOCTH OIIEHHWBAaTh CHUTYyallMH, CBS3aHHBIE C XUMHYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIEHUSI, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
1 IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEJACHUE U MOCTYIIKA CBOMX TOBAPHILIEH C MO3ULIUN
HPABCTBEHHBIX M TPABOBBIX HOPM U C YUETOM OCO3HAHMS MMOCIEICTBUN MOCTYNKOB;

4) popMupoBaHusi KyJbTYPbl 310POBbS:

MOHUMAHMUS [IEHHOCTEH 3/10pOBOI'0 U 0e30MacHOro 00pasa *K1U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TCHUXHYECKOMY
3JI0pPOBbIO;

coOJIIOICHUST TpaBUJI 0OE30MacHOr0 OOpalleHusi C BElIeCTBAaMU B  OBITY,
ITOBCEIHEBHOM KM3HH, B TPYAOBOU EATEINBHOCTH;

MOHUMAaHUsl LIEHHOCTH TMPaBUJ WHIUBUIYATBLHOTO U KOJUIEKTUBHOIO O€30I1acCHOTO
MOBE/ICHUS B CUTYALIUSIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUSl TOCJTEICTBUH UM HENPUSATUS BPEOHBIX MPUBBIUEK (YIOTpeOIeHus
QJIKOT0JIs1, HAPKOTUKOB, KYpPEeHHUS);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B YU€OHO-MCCIIEI0BATEIHCKOM e TEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOU U APYTUX BUAAX JIESITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUHU MPAKTUYECKUX 3a]ad COIMAIbHOMN
HaIIPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY U3yYEHUIO MPOPEeCcCuid pa3IuyHOro poja, B TOM YHUCIE
Ha OCHOBE MTPUMEHEHUS MPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBOXEHHS K TPYY, JIOJSAM TPYy/a U pe3yJbTaTaM TPYJAOBOU NEITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAJIBLHON TPAaeKTOpUU OOpa3oBaHUS,
Oymymielt mpodeccnn W peanu3allud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YUETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHUH, HHTEPECOB M MOTPEOHOCTEH
00I11eCTBa;

6) 3K0JOrN4ecKoro BOCIUTAHUS:

AKOJIOTHYECKH I1€JIECOO00Pa3HOr0 OTHONIEHUS K TPHUPOJIC KaK HMCTOYHUKY
CYLIECTBOBAHHUS KU3HU Ha 3eMJIE;

MOHUMAHMS TJIOOAJTBHOTO  XapaKTepa HSKOJOTHYECKHX MpoOJieM, BIMSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOIHON U COLMATBHOU CPEJIBL;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKCHUNW XUMHH JJISI PEUICHUS
BOIIPOCOB PALMOHAIBHOI'O TIPUPOIOTIOJIB30BAHUS;

AKTUBHOTO HENPUATHUS ACHUCTBHUM, MPUHOCAIIMX BPEN OKPYXKAIOIIEH HPUPOAHOU
cpele, yMEHHUs MPOTHO3UPOBATH HEOIArONPHUITHBIE HKOJOTHUUYECKHUE TOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUN U TIPEIOTBPAlIaTh UX;

HaJIMYUSI PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKOM KYJIbTYPHI,
OMbITa JEATEIBHOCTH JKOJOTMYECKOW HAIMPABJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
UMHU B TIO3HABATEIIHLHOW, KOMMYHHUKATUBHON M COLIMAJILHOM MPaKTHUKE, CIOCOOHOCTH H
YMEHUS aKTUBHO MPOTUBOCTOATH UACOJOTUH XeMo(poOuu;
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7) LeHHOCTH HAYYHOI' O TO3HAHMSI:

MHMPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUs CrieU(PUKNA XUMUM KaK HayKd, OCO3HaHMS €€ poju B (pOpMUpPOBAHUU
PAllMOHAIIBHOTO HAYYHOI'O0 MBILUICHUS, CO3JaHUM LEJIOCTHOIO ITPEACTaBIICHUS
00 OKpY>KarollleM MUpPE Kak O €IUHCTBE MPUPOJIbI M YEJIOBEKA, B TTO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MpoOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUHU JIJII COBPEMEHHOM I[TUBUIIN3AIUU: B €€
TYMaHUCTUYECKON HAIMpaBICHHOCTH W BAaXKHOM PO B CO3JaHUM HOBOW 0a3bl
MaTepUaJbHON KYJIBTYphI, B PELICHUM TJIOOATBHBIX MPOOJIEM YCTOWYHMBOIO pPa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, YHEPIeTUUCCKOM, ITUIIEBOM M YKOJIOTHISCKON O€30I1aCHOCTH,
B Pa3BUTHUU MEIUIIUHBI, 00CCIICYECHUU YCJIOBUH YCIEIIHOTO TpyAa U SKOJOTHMYECKHU
KOM(OPTHOM KU3HU KaXKJIOTO WieHa O0IIEeCTBa;

€CTECTBCHHO-HAYYHON T'PAMOTHOCTH: TMOHUMAHMS CYIIHOCTH METOJOB IO3HAHMS,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh IOJydaeMble
3HAHUS JJIS aHaliu3a U OOBACHEHUS SIBJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOSIINX
B HEM U3MEHEHUM, YMEHHMs JeNaTh 0OOOCHOBAaHHBIC 3aKJIFOYCHHUS HAa OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIUXCS JaHHBIX C LEJbI0 MOJIYYeHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XMMHUUYECKUE 3HAHUS JUIS PEIICHUS
poOJIeM B pealibHbIX )KU3HEHHBIX CUTYaIUAX;

VMHTEpPECA K MO3HAHUIO, UCCIEA0BATEIBCKON e TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AaKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUU 110 XMMHUHU B COOTBETCTBUM C KU3HECHHBIMU
MOTPEOHOCTSAMU;

UHTEpEeca K OCOOEHHOCTSM Tpyda B pas3nudHbIX cdepax mpodeccruoHaIbHOM
JEATENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pE3yJIbTaThl OCBOECHHS IIPOrpaMMbl 10 XMMUU Ha YpPOBHE
cpemHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBbIE s (dopmupoBaHus MHUPOBO33PEHMUS 00yJaromuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYyYHbIE TOHSATHS, OTpaKaroIlIne
LEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CTIEHU(UKY METOAO0B MTO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO, DHEPIHs, SIBICHHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLINII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIICOBAHNUE,
HaOII0ICHIE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHUE);

YHUBEpCaIbHbIE y4yeOHble JeMcTBUS (MO3HABaTeJIbHbIE, KOMMYHUKAaTHBHBIE,
peryiaTuBHbIe), obecnieunBatone (popmupoBanre (GyHKIMOHAIBHOW TPaMOTHOCTH WU
COLMAJIbHON KOMMETEHLUN 00y4aroINXCs;

CIIOCOOHOCTh O0YYaOIIMXCSl HMCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHHBEpPCAJIbHbIC yuyeOHbIE NEHCTBUS B MO3HABATEIbHON
Y COLMAJIBHOM ITPAKTHUKE.
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MeTaHpeﬂMeTHBIC PE3YIbTATBI OTPAXKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘IC6HBIMI/I
IMO3HAaBATCIIbHBIMHA, KOMMYHUKATUBHBIMHA U PCTYJIITHBHBIMU I[GflCTBHHMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA
ba3oBble JJornueckne aeiicTBUS:

CaMOCTOSITEIbHO (POPMYIIMPOBATh U aKTYaJTU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENEIIATH LEIU ACSITEIbHOCTH, 3a/1aBasl MapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMHU LIEISIMU;

WCIIOJIb30BATh MPU OCBOCHUH 3HAHWU MPUEMBI JIOTUUECKOTO MBIIIJIEHUS: BBIICISITh
XapaKTEpPHbIE MPU3HAKM MOHSATUM M YCTAaHABJIMBATh WX B3aHMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUM;

BLIOMPATh OCHOBAHUS W KPUTEPUU ISl KJIacCU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peakuui;

YCTaHABJIUBATh PUUYNHHO-CJIEICTBEHHBIC CBS3U MEXAY U3Y4aEMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUYECKHE pacCyXAcHUs (MHIyKTUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
BBIABJISATh 3aKOHOMEPHOCTH H MPOTUBOPEUMS B PACCMATPUBAEMBIX SBJICHHUSX,
(GhopMyIIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

IPUMEHATh B IIPOLECCE IMO3HAHUS HCIIOJIb3YEMbIE B XHWMHH CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJIETH, TPEOOPA30BBIBATH MOJICIBHBIE IPEACTABICHUS] — XUMUYECKUM 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas ¢GopMyna, ypaBHEHHE XHUMHUYECKOM peakIiud —
IIPH PEIICHUN y4eOHBIX TTO3HABATEIBHBIX U MPAKTUYSCKUX 3aJ1a4, IPUMCHSTh Ha3BaHHBIC
MOJICTIbHBIE TIPEJICTABICHUS ISl BBISBJICHUS XApPAKTEPHBIX MPHU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.

ba3oBble ucciaenoBarelbCKue 1eMCTBHS:

BJIaJIETh OCHOBAaMHU METOI0B HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopMynMpoBaTh MEIM M 3aJa4yd HCCIEIOBAaHMS, HUCIIONb30BaTh ITOCTABJICHHBIC
U CaMOCTOSATENFHO C(HOPMYTUPOBAHHBIE BOMIPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKAa3bIBAEMBIX
CYXKICHUU;

BJIaJICTh HABBIKAMU CAaMOCTOSITETLHOIO TIJIAHUPOBAHUS U MPOBEJACHUS YIEHUUECKUX
AKCIEPUMEHTOB, COBEPIIECHCTBOBaThH YMEHHsSI HaOJII0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3MPOBATh €r0 pe3yibTar, (opMyaupoBaTh OOOOIICHHUS W
BBIBOJbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCICIOBAaHMS, COCTABJISThH
00OCHOBaHHBIM OTYET O MPOACIaHHOMN padoTe;

pruoOpeTaTh ONBIT YYSHUUECKON MCCIIeT0BATEILCKON U TIPOSKTHOM JeATeILHOCTH,
MIPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHUS
MPaKTUUECKUX 3aJ1a4, TPUMEHEHUIO Pa3JIMYHbIX METOJ/IOB IMO3HAHUSI.

Pab6ora ¢ undopmanmneii:
OPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHUKAX WH(OpMaruu (HayqHO-TIOMyJsipHas
JUTEpaTypa XUMMHUUYECKOTO COJIEp>KaHMs, CIpaBOYHbIC MOCOOus, pecypchbl MHTepHeTa),
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aHAJIM3UPOBATh MH(POPMAIIMIO PA3TUYHBIX BUAOB U (POPM Mpe/ICTaBICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMyTupOBaTH 3aMPOCH U TPUMEHSITh PA3TUYHBIE METOJIBI IPH MTOUCKE U OTOOpPE
uH(popMaLi, HeOOXOAMMOM /1711 BBITIOJHEHUST Y4E€OHBIX 3a/1a4 ONPEAEIIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETTbHO BBIOMPATh ONTUMANIbHYIO0 (HOpMY MpeacTaBlieHUs WH)OpMaIuu
(cxembl, TpaduKy, AUArpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

UCMOJIb30BaTh Hay4YHBIH A3BIK B KaueCTBE