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HHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1O XuUMHM Ha YpOBHE CpeaHero oomero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanum», TpeOoBaHUN K
pe3ynbTaTaM OCBOEHHS (eneparbHOi 00pa3oBaTeNbHON MPOrpaMMBI cpeaHero obmero oopasoBanus (DOII
COO), mpencraBieHHsix B PepepanbHOM rocymapcTBeHHOM obpazoBarenbHOM craHmapre COO, ¢ yuérom
Konuenmuu npenopaBanust ydyeOHOro mpenmera «XUMHs» B 0Opa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepanny, peann3yONINX OCHOBHBIE 00pa30BaTeNbHbBIE MPOTPaMMBI, 1 OCHOBHBIX HOJOXeHHH «CTpaTerun
pa3BuTHs BoctuTanusa B Poccuiickoit @enepanuu Ha nepuoxa mo 2025 romga» (Pacmopspkenne IlpaBuTenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0B K pa3pabOTKe MPOTPaMMBI 110 XUMHH, K OIIPEJeTICHUIO 001Iel cTpaTerul 00y4eHusl,
BOCIIHUTAHUS W PA3BUTHSA, YUAIIMXCS CpeAcTBaMH yaeOHoro mpeameTa «Xumrs» ast 10—11 xkraccoB Ha 6a30BOM
YPOBHE COCTaBMIIM KOHIleNTyanbHbIe MosiokeHuss ®I'OC COO o B3auM0O00OYCIOBICHHOCTH LIEJICH, COIepKaHUS,
pe3yabpTaTOB 00yUYEeHHUS U TPEOOBAHMIA K YPOBHIO TIOATOTOBKH BBIITYCKHHUKOB.

XuMmudeckoe o00pa3oBaHWe, TOMy4aeMoOe BBITYCKHUKaMH 0OIIeo0pa3oBaTelbHOW OpraHM3allnH,
SIBIIIETCS HEOTHEMJIEMOW YacThI0 WX 00pa3oBaHHOCTH. OHO CIYXXHUT 3aBEpIIAIOIIMM ATAllOM pean3alid Ha
COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIIIOUYEBBIX IEHHOCTEW, MPUCYLINX LEIOCTHONH CUCTEME XMMUYECKOTO
00pa3oBaHMs. ITH EHHOCTH KAacalOTCsl MO3HAHMUS 3aKOHOB TPUPOJIBL, (HOPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KyJbTYpHI YEIIOBEKa, a TaKKe IKOJOTHUECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U NIPHPOIHON
cpene. Peamusyercss xumuueckoe oOpa3oBaHHME yd4allMXCs Ha YPOBHE CpEIHEro o0Imero ooOpa3oBaHUs
CpeAcTBaMH yueOHOTO TpeiMeTa « XUMUS», COJIEpKaHNE U TOCTPOCHUE KOTOPOTO ONPEACIeHbI B IPOrpaMMe o
XUMHAH ¢ Yy4€TOM crenu(uKy HayKd XUMUH, €€ 3HAYCHUS B TO3HAHWW TPUPOABl M B MAaTEPHATHHOU >KH3HH
oOmiecTBa, a Takke C y4€TOM OOMUX IeNedl M TPUHIUIOB, XapaKTEPHU3YIOIUX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpeiHero obriero oopa3oanus B Poccuiickoii deneparuu.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK HUTPAET OCOOYIO PO B COBPEMEHHON ITUBIIIN3AIINH,
B CO3/IaHWU HOBOW 0a3bl MaTepHaabHON KyIbTypbl. OHA BHOCUT CBOH BKJIaJ B (JOPMHUPOBAHHE PAMOHAIBEHOTO
HAYYHOTO MBIIIICHUS, B CO3AaHUE IEIOCTHOTO MpEACTaBICHHUs 00 OKpY)KAarollleM MHUpE KaK O EJUHCTBE
OPUPOABI U dYeJOoBeKa, KOoTopoe (opMupyeTcs B XMMHM HAa OCHOBE MOHMMAHHS BEIECTBEHHOT'O COCTaBa
OKpPY>KaOIIEro MHUpa, OCO3HAHHS B3aMMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, X CBOWCTBAMH W BO3MOKHBIMHU
00JTacTsIMA IPUMCHEHHUS.

Tecno B3aHMOI[eI>iCTBy51 C ApyruMm €CTCCTBCHHBIMM HayKaMH, XHUMUA CTalla HEOThEeMJIEMOI YacCThIO
MHUPOBOH KYJIBTYyphl, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO TpyAa M KU3HH KaXJOro dYieHa oOIiecTsa.
CoBpeMeHHass XUMHUsI Kak HayKa cO3WiarelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HAlpaBJIeHa Ha pelIeHue
I00ATBHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEUYSCTBA — CHIPHEBOM, DHEPreTUYECKOU, IMHUIICBOMH,
AKOJIOTHYECKOM O€30MaCHOCTH M OXPaHBI 37I0POBbSL.

B cootBercTBUM C OOIMMMHU TENSIMH W TPUHIUIIAMH CPEIHETO OO0IIero oOpa3oBaHUs COJAEpIKaHUE
npenvera «Xumus» (10-11 xmaccel, 6a30BBI YpOBEHb W3YyYEHHs) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOATOTOBKY OOyYaroImuxcsi, HEOOXOAMMYIO WM JUIS BBIPAaOOTKM MHPOBO33PEHYECKUX
OpPHEHTHPOB, YCIIEITHOTO BKIIFOUEHHS B JKU3HB COIMyMa, MPOJOIDKEHUsT 00pa30BaHUs B Pa3IMYHBIX OOJIACTSX,
HEC CBA3aHHBIX HEIIOCPEACTBECHHO C XUMUEH.

CocTaBISIFOIUMH MTpeMeTa « XUMHS» SBISTIOTCS 06a30Bble Kypchl — «Opranudeckast Xumusi» U «Oomast
Y HEOpPTaHWYeCKast XUMIsD», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKU:
CUCTeMa 3HAaHWM MO HEOPraHWYeCKON XWMHH (C BKIIOYEHHEM 3HAaHWWA M3 OOMmIedl XWMHHM) W OpPraHu4ecKOn
xumun. dopMupoBaHHEe MAaHHOW CHCTEMBI 3HAHUM TPU H3YyYEHHHM NpeaMeTa 00ecredrBaeT BO3MOXKHOCTD
paccMOTpEeHHs BCero MHOT000pa3usi BEMIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUH XUMHH.

Crpykrypa cojepxaHusi KypcoB — «OpraHudeckas xuMus» U «OOmass U HeopraHuveckas XHMUsD)
chopMHpOBaHa B TporpamMme M0 XUMHHM Ha OCHOBE CHCTEMHOTO I0J[X0JIa K M3YYEHHI0 yU4eOHOro MaTrepuaia u
00yCIIOBJIeHa MCTOPHYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHWUH Ha ONPENEIEHHBIX TEOPETHUYECKUX YPOBHSX.
Tak, B Kypce OpraHMYeCKOH XMMHH BELIECTBA pacCMaTPUBAIOTCA HA YPOBHE KJIACCHYECKOH TEOPHUH CTPOCHHS
OpPTaHMYECKUX COCJIMHEHHH, a TaKKe Ha YpPOBHE CTEPEOXMMHUYECKHX M JJIEKTPOHHBIX NPEACTaBICHUH O
cTpoenun BemecTB. CBelieHHsT 00 M3y4aeMbIX B Kypce BEIIECTBAaX JAIOTCS B PA3BUTHH — OT YIIIEBOJIOPOJIOB JIO
CIIOKHBIX OHMOJIOTMYECKM AaKTHBHBIX COCOUHEHHH. B Kypce oOpraHMuecKkod XWMHUHM IONy4aloT pPa3BUTHE
chOopMHUpOBaHHbIE HA YPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHUSl IEpPBOHAYAIbHBIE TIPEICTABICHHS O
XUMHUYECKOUN CBsI3H, KJIaCCI/I(i)I/IKaHI/IOHHBIX IMpU3HaKax BCEHICCTB, 3aBHCUMOCTHU CBOWCTB BEUICCTB OT HX
CTpO€HU:, O XUMHYECKOUN pCaKkmuu.

ITox HOBEIM yTIIOM 3peHHs B mpeaMeTe «XUMUs» 0a30BOTO YPOBHSI pacCMaTpUBAETCS M3yYeHHBIH Ha
YpOBHE OCHOBHOTO 00I11Ier0 00pa30BaHus TEOPETUIECKUI MaTeprall 1 (PaKTOJOTHIECKHE CBEJICHHS O BEIIECTBAX
U XUMHYECKON peakmuu. Tak, B YacTHOCTH, B Kypce «OOmas ¥ HeopraHudecKkas XUMHSD» yYalluMCs



MPENOCTaBIsAETCS BO3MOXKHOCTH OCO3HATh 3HAUEHHE MEPUOJUYECKOrO 3aKOHA C OOIETEOPETHYECKHX H
METOJIOJIOTUYECKUX TIO3UIHH, TIy0OKe TIOHATh HCTOpPUYECKOe HW3MEHEHWE (QYHKIUA 3TOro 3aKOHa — OT
obo01maromei 10 00bSICHAIOMIEH 1 MPOTHO3UPYIOLIEH.

Enunast cucrema 3HaHWH 0 BaKHEHIINX BENIECTBAaX, UX COCTAaBE, CTPOCHUH, CBOMCTBaX M MPUMEHEHUH,
a TaKKe 0 XUMUYECKUX PEaKIUAXK, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs JONOIHSAETCs B Kypcax 10 u
11 kmaccoB aeMeHTaMu coiep KaHusl, UMEIOIIUMHU KyJIbTypOJIOTHIECKUNA U MPHUKIIATHON XapaKTep. TH 3HAHU
CHOCOOCTBYIOT MIOHUMAHUIO B3aUMOCBSI3U XMUMHUH C JPYTUMH HAyKaMH, PaCKphIBaOT €€ pojib B MO3HABATENbHON
U MPAKTHYECKOHN JICSITEIBHOCTH YellOBEeKa, CIIOCOOCTBYIOT BOCIUTAHHIO YBaXKCHHUS K MPOIECCY TBOpYECTBA B
00JIACT TEOPUU W MPAKTUYECKUX TPUIOKEHHA XHUMHH, TOMOTAIOT BBIMTYCKHUKY OPHCHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOieMax, CBS3aHHBIX C XWMHEH, KPUTHYECKH OCMBICINBAThH
WHPOPMALIUIO U IPUMEHSTH € JUIs MOTOJIHEHHS 3HAHUH, pellieHU HHTEIUIEKTYaIbHbBIX U SKCIIEPUMEHTAIBHBIX
HCCIIEIOBATENbCKUX 337a4. B menom cojepikanue ydeOHOTro mpeaMera «XUMHEs» JTAHHOTO YPOBHS HM3YyUCHHUSI
OpPHEHTHPOBAaHO Ha (HOPMHUPOBAHHUE Yy yUAIIUXCS MHUPOBO33PEHUYECKONH OCHOBBI IS MOHMMaHHA (puiocodckux
UAeH, TaKMX KakK: MaTepUajbHOE EAMHCTBO HEOPTaHHMYECKOrO0 M OPraHH4YecKOro MHUpa, OO0YCIOBIEHHOCTD
CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, IMO3HABAEMOCThH MPHUPOIHBIX SIBICHHN IyTEM SKCIEPUMEHTA H
pellieHusT TPOTHBOPEUNH MEXTy HOBHIMH (DAKTaMU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHHE POIU
XMMUH B PEIICHUN KOJOTHYECKHUX MPOOJIeM, a TaKkKe MpodiieM cOepekeH s SHEPTeTHUECKIX PECYPCOB, CHIPhS,
CO3JJaHUsI HOBBIX TEXHOJOTUHN 1 MaTcpualioB.

B mane perieHust 3a/1a4 BOCITUTAHUS, PA3BUTHS M COIMATHU3AIUY YUAIUXCS TPUHSATHIC TPOTPAMMOMA 0
XUMHH TIOAXOJbI K ONPEACICHHUIO COJACPKAHHUS M TOCTPOCHHS IMpeaMeTa MPeayCMaTpUBAOT (OpMHUpOBaHUE
YHUBEPCAJIbHBIX y‘Ie6HI>IX ﬂeﬁCTBHﬁ, UMCIOIINX 633OBOC 3HAUCHUEC I PAa3JIMYHbIX BUAOB ACATCIBHOCTU!:
pemieHust mpo0OiieM, TOWCKa, aHalM3a U 00paboTKM MHQOpMAIK, HEOOXOINUMBIX ISl TPUOOPETEHUS OIBITa
MPAKTUIECKON U MCCIIEZ0BATEILCKOMN IS TEIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TO3HAHUH XHMUHU.

B npakTuke npenonaBaHus XUMHH Kak Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHMs, Tak U Ha YpOBHE
CpefHero ooOmiero oOpa3oBaHUs, TPU OMNPEACICHUHM COJCPKATEILHON XapaKTePUCTUKU [eNeHd H3ydeHHUs
MpeaMeTa HampaBJICHUEM MEePBOCTENICHHOW 3HAYUMOCTH TPAJUIHOHHO NPH3HAETCS (HOPMHUPOBAHUE OCHOB
XMMUYECKOM HayKH Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUSI, TPAKTUYECKOM JeSITETbHOCTH YeJIOBEeKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C METOIMYECKON TOYKHU 3PEHUS TaKOW MOAXOA K ONpeeSICHUI0
TeJIeH M3ydeHUsI TPEeMETa SIBISICTCS BIIOJHE OMPABAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIABHBIMU LEISIMU U3yUCHUS IpeaMeTa « XUMHs» Ha 0a30BOM YpOBHE
(10 —11 xmaccer) sSBASIOTCS:

e (opMHpPOBaHHE  CHCTEMbl  XUMHYECKMX  3HAaHMW  KaKk  BaxHeHmedl  cocTaBisromei
€CTeCTBCHHOHAYYHON KapTHHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC IMOHATHUS, (YHIAAMEHTAJbHBIC
3aKOHBI M TCOPHUH XUMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE M TIOHUMAHHUE CYIIHOCTH JOCTYITHBIX 0000IIeHUT
MHUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOPHEH MX pPa3BUTHS U CTAaHOBJICHHUS,

e (hopMHpOBaHHE U Pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XMMHUYCCKUX
peakiuii, HEOOXOMUMBIX Ui TPUOOPETEHUS YMEHHUN OPUCHTHUPOBATHCA B MHPE BEIISCTB U XUMHYCCKHX
SIBJICHUH, IMEIOIIUX MECTO B TIPUPOJIC, B MPAKTUUECKOW U MOBCEIHEBHOM KU3HHU;

® pa3BUTHC yMeHI/Iﬁ u CHOCO6OB JACATCIIBHOCTHU, CBsA3aHHBIX C HaGJ’IIOI[eHI/IeM A OOBSICHEHHEM
XHUMHYECKOT0 SKCIIEPUMEHTA, COOIOCHUEM MTPaBUII OE30I1aCHOTO 0OPAIICHUS C BEIIECTBAMH.

Hapsiny ¢ atiMm, cofiepkarenbHas XapakTepUCTHKA [eNIei U 3a]jau U3yUYeHus IpeMeTa B IporpamMmme 1o
XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH MPUOPHUTETAMH B CUCTEME CPEIHEro OOIIero
oOpa3zoBanus. CerojiHs B MpEnoJlaBaHUM XUMHUU B OOJIBIICH CTENEHH OTAAETCS MPEANOUTEHUE MPAKTUICCKON
KOMIIOHEHTE COJiepKaHusi 00yUdeHHsl, OpUSHTUPOBAHHOW Ha TIOJTOTOBKY BBIMYCKHHKA 00IIe00pa30BaTeIbHOI
OpraHu3alliy, BIAJCIOIEro He HAO0OpOM 3HAHHMU, a (GYHKIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CHOCO0aMH H
YMEHUSIMH aKTUBHOTO IOJyYCHUS! 3HAHWN M MIPUMEHEHUS UX B PEaJIbHOM JKU3HM ISl PELICHUs MPAKTUYECKUX
3ajad.

B cBs3u ¢ 3TUM npu U3y4YeHUH NpeaMmera «XHUMUs» TOMUHHUpYIOIIee 3HaueHHE MPUOOPETAIOT TaKkue
LeJIN U 33a7a49H, KakK:

aaarnranusa ydamuxcs K YCII0BUAM JUHAMHUYHO Ppa3sBUBAIOIICTOCH Mmupa, q)OpMI/IpOBaHI/Ie
WHTEJUIEKTYaIbHO Pa3BUTON JMYHOCTH, TOTOBOW K caM0OOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY
MOPUHATHIO TPAaMOTHBIX PEILICHHH B KOHKPETHBIX XKM3HEHHBIX CUTYalMsX, CBS3aHHBIX C BEIIECTBAMHU M HUX
MIPUMEHEHHUEM;

GhopMUpOBAaHHE Y YYAlIUMXCS KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX KOMIIETEHI[MH), HMMEIOLIUX
YHUBEPCAIbHOE 3HAYCHHWE Ul Pa3jIMYHBIX BUAOB JEATENbHOCTH: pPELIeHUs NpoOieM, NMOWCKa, aHalu3a H
00paboTKH nHPOPMALUH, HEOOXOAUMBIX Ul IPUOOPETEHUS OMbITA EATEILHOCTH, KOTOPas 3aHUMAaET BaKHOE



MECTO B MTO3HAHWH XMMUH, a TAKXKe JUIS OLIEHKU C TIO3UIUH SKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHUS
BEIIECTB M XMMUYECKUX TIPOILIECCOB HA OPTaHU3M YeJIOBEKa U IIPUPOJHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTCIUICKTYalbHBIX M  TBOPYECKMX CHOCOOHOCTEH
00yJarOIUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO NPUOOPETaTh HOBBIC 3HAHUS [0 XMMHUU B COOTBETCTBUU C
KU3HCHHBIMU TOTPEOHOCTSIMHU, HCIONB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHH JJIS TOHWCKA U
aHam3a yaeOHOW U HAyYHO-TOMYJIIPHON HHPOPMAITUN XUMUYECKOTO COJICPKAHUS;

dbopMUpOBaHWE ¥ pa3BUTHUE Yy YyYAIIMXCS aCCOIMATHBHOTO M  JIOTUYECKOTO  MBIIUICHUS,
HaOII0IaTeNTFHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOIWMBI, B UYAaCTHOCTH, MPH
TUTAHUPOBAHUY U TIPOBEJICHUH XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIMTAHUE Y YYalIUXCsAd YOSKIECHHOCTH B T'yMaHHUCTHUYECKON HANpPaBICHHOCTH XUMHH, €€ BaKHOH
pOJI B PEUICHUH TIO0ATBHBIX MPOOJIEM pPaIlMOHAIBHOTO MPUPOIOIOIL30BaHUS, MONOTHCHHUS SHEPTEeTHYSCKUX
PECYPCOB M COXPaHEHWs IMPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOMUMOCTH OCEpEKHOTO OTHOINEHHS K
MPUPOJIC U CBOEMY 3J0POBBIO, a TAKXKE MPUOOPETEHUs OIbITa HWCIONB30BAHUS TOJYYCHHBIX 3HAHWUU IS
MPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIIHSIX, CBI3aHHBIX C XUMHYCCKUMHU SIBIICHUSMHU.

B yduebHOoM mmane cpemHero oOmiero oOpa3oBaHUS MpenMeT «XHUMHs» 0a30BOTO YPOBHS BXOAWT B
COCTaB MpeaMeTHON 00nacTn «EcTecTBeHHOHAYYHBIC TTPEMEThD».

OO01ee YKCIIO YacoB, OTBEACHHBIX I M3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpazoBanusi, coctaBisieT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hememo), B 11 ximacce — 34 yaca (1 yac B
HEJIENIO0).



COJAEP/)KAHUE YYEBHOT' O ITIPEJIMETA
10 KJIACC

OPI'AHUYECKAA XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKO XUMMHU

IIpenmeTr opranuueckol XWMHHU: €€ BO3HHUKHOBEHHE, pPa3BUTHE W 3HAUYEHUE B IOJYYEHHM HOBBIX
BEIIECTB W MaTepuajoB. [eopusi CTpOEHHUs OpraHmyecKux coeaumHeHnid A. M. BbyrtiepoBa, e€ OCHOBHBIC
nosoxenus. CTpykTypHble (GopMysbl OpraHudeckux BemecTB. ['omonorus, nzomepus. XuMudeckas CBs3b B
OpPraHUYECKUX COETUHEHUAX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o knaccuuKau OPraHMUECKUX BelecTB. HoMeHKaTypa opraHi4eckux CoeTuHEHUMI
(cucTemaTnueckas) ¥ TPUBUAJIbHBIC HA3BAHUS BAKHEHIINX MIPEICTaBUTENCH KJIaCCOB OPIraHUYECKUX BEILECTB.

OKcIiepUMEHTaNbHBIE METOJbl M3YYEHHs BELIECTB M HMX NPEBpPAlICHUI: O3HaKOMIIEHHE ¢ 0oOpa3maMu
OpraHMYEeCKUX BEIIECTB W MaTepHajlaMM Ha UX OCHOBE, MOJAEITUPOBAHHE MOJIEKYJ OpTraHMYECKUX BEIECTB,
HaOJIOfEHNE M OIMCAHUE JEMOHCTPALMOHHBIX ONBITOB II0 MPEBPALICHUIO OPraHWYECKUX BELIECTB IPH
HarpeBaHuH (TUIaBleHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoast

ATKaHBI: COCTaB U CTPOEHHME, TOMOJIOTWYECKUH psan. MeTraH W 3TaH — MHpoCTElIINe NpeaAcTaBUTENN
IKaHOB: (PM3MYECKUE W XUMHUYECKHE CBOWCTBA (peakUuM 3aMEILEHHs U TOPEHHUs), HaXOXKIEHHE B MPHUPOIE,
MIOJIy4YeHHUE U TPUMEHEHHE.

ATKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH psia. OTWIeH MW TpONWIeH — MpocTeiIre
MPENCTAaBUTENN AIKECHOB: (PM3NYECKUE W XUMHUYECKHE CBOMCTBA (pEaklMU THAPHUPOBAHUS, T'aJOr€HUPOBAHUS,
TUIpaTalyy, OKUCICHHS U ITOJUMEPHU3aL1H), IOTy4YeHHE U IPUMEHEHHE.

Ankanuensl: OytagmeH-1,3 w mertunOyraaueH-1,3: cTpoeHuHe, BaKHEHIIME XUMHUYECKHE CBOMCTBa
(peaxuus noauMepusanun). [lomydeHne CHHTETHYECKOTo KayuyKa 1 PE3HHBI.

ATNKWHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psA. ANETHIEH — MNpOoCTeHImunit
MpeCTaBUTENh ANKHHOB: COCTaB, CTPOCHHUE, (PM3MUYECKHE M XMMHUYECKHE CBOWCTBA (peakiuu THAPHUPOBAHUS,
raJloreHUpOBaHUs, TUIPATALUHU, TOPEHHS ), IOJTy4YeHUE U IPUMEHEHHE.

Apensl. benszon: cocras, cTpoeHue, Gru3ndeckrue 1 XMMUYECKUE CBOMCTBA (PeaKkUy raloreHUPOBaHUS U
HUTPOBaHU), MOJNyYCHUE U MPUMEHEHHE. TOnyon: cocmas, cmpoenue, uzuyeckue 1 Xumuieckue ceoucmed
(peakyuu 2ano2eHuposanusi U HUMPOGAHUs), NoayyeHue u npumerneHue. TOKCUYHOCTb apeHOB. ['eHeTnueckas
CBSI3b MEXy YIJIEBOJOPOIAaMH, IPUHAMJIEKAIVMH K Pa3IMYHBIM KIIacCaM.

IIpupoaHble HCTOYHHMKH YTI€BOAOPOAOB. IIpuponHblil Ta3 u nonyTHble HedTsHble ra3el. Hedts U eé
npoucxoxaenre. CrocoObl TiepepaboTku He(PTH: TeperoHka, KPEeKWHT (TEePMHUYECKHH, KaTATUTHYECKHN),
nuponu3. [lponykrsl nepepabotku He)TH, X TPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBI yroip u
MPOAYKTHI €ro nepepaboTku. 3HAKOMCTBO C Ipodeccueil reosora-HeQTIHUKA.

OKCrepUMEHTaIbHbBIE METOBl M3YYEHHUS BEIIECTB M WX MpPEBpallleHHil: O3HAKOMJIEHHE C 0oOpaslamu
IIACTMACC, KaydyKOB M pe3uHbl, KoJuteKuuu «HedTb» 1 «YToIby, MOJETUpOBaHNE MOJIEKYI YTIEBOAOPOIOB U
rajJoreHONPOU3BOIHBIX, TPOBEACHUE NPAKTUUECKON paboThI: ITOMyUYEHUE STHIICHA U U3YUYEHHE €ro CBOICTB.

Pacuérneie 3anaun.

Brrancienns no ypaBHEHUIO XUMHUYECKOM peakinu (Macchbl, 00b€Ma, KOIMYECTBA HCXOTHOTO BEIECTBA
WIM TPOAYKTa PEaKLUUH 10 HM3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOIO M3 HCXOJHBIX BEIIECTB HIIH
MIPOAYKTOB PEAKIUH).

Kuciopoacoaepskamue oprannyeckue coeIuHeHUs

[MpenenbHble OMHOATOMHBIE CHOUPTH. MeETaHON W JTAHON: CTpOeHHe, (PH3MYECKHEe W XUMHUYECKHUE
CBOHCTBa (peakLUWH C aKTUBHBIMH METaJlJIaMH, TaJOT€HOBOJOPOJAMH, TOpeHHE), IpuMeHeHne. Bomopoansie
CBSI3M MEXXJIy MOJIEKYJIaMH CIUPTOB. JleiicTBre MeTaHONIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHBIE CITUPTHI. DTUIICHTIMKOJb U TIHIEPUH: CTpOeHUE, pru3ndeckrne 1 XMMUYeCKHe CBOMCTBa
(B3anMoOIEHCTBHE CO MICIIOYHBIME METaJUIaMH, Ka4eCTBEHHAs! peakis Ha MHOTOATOMHBIE CIIUpTHI). JlelicTBue
Ha OpraHu3M 4enoBeka. [IpuMeHeHne riaunepuHa 1 dTUIEHIIIMKOIIS.

®deHONl:  CTpOEHHWE MOJIEKYIIbI, (U3MUECKHEe W XHUMHUYECKHE CBOHCTBa. TOKCHYHOCTH (heHOIA.
[Ipumenenue denona.

Anpneruapl U Kemowusvi. DopManbierun, amneTalbAerHl: CTPOeHHE, (U3NYECKHe H XUMHUYECKHE
CBOMCTBA (peaklny OKUCIICHUS W BOCCTAHOBIIEHHS], KAYECTBEHHbIE PEaKIUH), TIOJTYICHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs M YKCyCHash KHCIOTBI: CTPOEHHE,
¢u3nueckue M XHMMHUYECKHE CBOWCTBa (CBOWCTBA, OOmIMe Uil Kjacca KHCJIOT, peakuusl 3TepudHKaium),
noyiydeHue u npumMeHeHne. CTeaprHOBas M OJEMHOBAS KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOFOIIEe JICHCTBHE.




Crnoxable 3pHUpPH Kak MPOM3BOJHBIE KapOOHOBBIX KHCIOT. ['MOponu3 CIoXKHBIX 3¢upoB. JKupbl.
I'maponus xupoBs. [IpumeHenune xupoB. buonoruueckas poJib )KUPOB.

VYTaeBoabl: cocTaB, KilacCu(pUKaIHA YIIIeBOI0B (MOHO-, AU- U OJHcaxapusl). [ roko3a — mpocTedmmit
MOHOCaxapH: OCOOCHHOCTH CTPOEHHS MOJICKYJIbI, (U3MYECKHEe U XUMHUYECKHE CBOHCTBA (B3aUMOJCHCTBHUE C
ruapokcuaoM Mmenu(ll), okucieHne aMMHadYHBIM pacTBOpoM okcuma cepedpa(l), BoccranoBimeHue, OpoKeHNE
IJIIOKO3bl), HAXOXKJCHUE B IIPUPOZE, IIpUMEHeHue, Ouonorndeckas ponb. Potocunre3. Ppykro3a Kak H30MeEp
TITIOKO3BI.

Kpaxmain n nemmono3a kak npupoaHble noauMepsl. CTpoeHHne Kpaxmaia U LeJuTono3sl. dusndyeckue u
XMMUYECKHE CBOMCTBA KpaxMaina (THAPOIN3, KaUeCTBEHHAs PEaKLUs C HOJIOM).

OKclepuMEeHTaNbHBIE METOJbl M3YYEHHs BELIECTB M MX MPEBpAllICHHii: MpoBeneHHEe, HAOMI0AeHHE U
OINMCAaHNE JEMOHCTPALMOHHBIX OMNBITOB: FOPEHHE CIIMPTOB, KAUECTBEHHBIC PEaKUUH OJHOATOMHBIX CIUPTOB
(oxucnenme ortanHona okcugoMm Memu(ll)), MHOTOATOMHBIX CHHPTOB (B3aUMOICHCTBHE TJIHICPHHA C
rugpokcunom meau(Il)), anprernnoB (oKucIeHHE aMMHAYHBIM PacTBOpoM okcuna cepebpa(l) u rumpokcuaom
meau(Il), B3amMoneicTBHE Kpaxmayia ¢ HOAOM), MPOBEICHHE MPAaKTHYECKOH pabOTHI: CBOWCTBA pacTBOpa
YKCYCHOM KHUCIOTBI.

Pacuérnble 3anaun.

Brruncnienust mo ypaBHEHHIO XUMHUECKON peakuy (Macchbl, 00bEMa, KOIMYEeCTBa HCXOAHOTO BELIECTBA
WK MpoAyKTa pe€aKlHMu IO HM3BCCTHBIM MacCcCe, O6’BéMy, KOJIMYECTBY OJHOI'0 M3 HMCXOAHBIX BCHICCTB WA
MIPOJYKTOB PEAKIIHH).

A3zoTcozepxKale OpraHuuecKiue COeAMHEHHS.

AMUHOKHUCIIOTHI Kak aM(OTEepHbIe OpraHuYeckue coequHeHus. du3nyeckue U XUMHUYECKHE CBOMCTBA
aMHMHOKHCIIOT (Ha MpUMepe TIUnnHa). bronorndeckoe 3HaueHne aMUHOKUCIOT. [lenTumst.

benkn kak npupoOAHbIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuuHasi, BTOpUYHAs WU TPETUUHAs
CTPYKTypa OeJIKOB. XUMHUYECKHE CBOHCTBA OCIIKOB: THAPOJU3, IEHATYpallnsl, KaueCTBEHHbBIE PEaKIUU Ha OENKH.

OKCIIepUMEHTANbHbIE METOABl W3YyYCHMS BELIECTB M HMX IPEBpallleHUH: HAOIIOACHHUE M OIMCAHUE
JEeMOHCTPALMOHHBIX OIBITOB: IEHAaTypaLus OEJIKOB IPH HArPEBaHUH, LIBETHBIEC PEAKIIUH OEIIKOB.

BbicokomoJieKyIsIpHbIE COeTMHEHHS

OCHOBHBIE TIOHATHS XHMHU BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ: MOHOMCp, IMOJUMEP, CTPYKTYPHOC
3BEHO, CTENEHb IOJMMEPHU3AlMK, CpPEAHss MOJNeKyilsapHas Macca. (OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCILI/IHCHI/Iﬁ — NOoJIMMEpU3aluA U MMOJIMKOHACHCA M.

OKCIepUMEHTAJIbHBIE METOJbl M3YYCHHUS BEIICCTB M MX IPEBpAIlCHUI: O3HAKOMJICHHE C OOpaslamMu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexIpeaMeTHbIE CBA3H.

Peanuszanust MeXNpeIMETHBIX CBA3eW MpH H3Y4YeHWH opraHudyecko xumuu B 10 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCIIONb30BAHUE KaK OOIIMX eCTEeCTBEHHOHAYYHBIX IIOHATHUH, TaKk W IOHSATHUH,
SIBIISTIOIINXCS CUCTEMHBIMH JIJIS1 OTZIEJIBHBIX [TPEMETOB €CTECTBEHHOHAYYHOT'O IIMKJIA.

OO01IMe eCTeCTBEHHOHAYUYHbIC MOHSTHUS: SBJICHUE, HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CHHTE3, KJIacCH(UKAIHS, IEPHOAMIHOCTD, HAOIIOJICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITHPOBAHHE.

®dusnka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SJHEPIreTUIEeCKUil YPOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUE BEIeCTBa, (pr3ndeckre BeTMUUHBI M €IMHUIIBI UX U3MEPEHHUSL.

Bbuonorus: kierka, opranu3Mm, Ouocdepa, OOMEH BellecTB B OpraHu3Me, (OTOCHHTE3, OMOIOTHUYECKH
AKTUBHBIE BelecTBa (OEIKH, YTIeBOIBL, YKUPHI, DEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE IIOPOJIBL, TIOJIE3HBIE UCKONIAEMbIE, TOILUTUBO, PECYPCHI.

Texaonorus: MUIOEBBIC  TPOAYKTHI, OCHOBbI pallMOHAJIbHOI'O  NHUTAaHUA, Moromue CpeacTBa,
JICKApCTBCHHBIC 1 KOCMETUYECCKUE MperiapaThbl, MaTCpHralibl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMMUS

TeopeTrudeckue OCHOBbLI XMMHUH

XuUMHUYeCKHi 37IeMeHT. ATOM. SIapo aroma, W30TOIBI. JJIEKTPOHHAS O00JI0YKa. DHEPTreTHUYECKUE
YPOBHH, MOJIYpPOBHU. ATOMHBIE OpOUTaIH, S-, P-, d- 31eMeHThl. OCOOEHHOCTH paclpe/iesieHHs 3JIEKTPOHOB O
opOuTaNsiM B aTOMax 3JI€MEHTOB IEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHPUTYpaLlUsl aTOMOB.

Ilepnognueckuii 3akoH u llepnonndeckas cucrema xumuueckux 3iaemMeHToB Jl. 1. Menneneesa. CBs3b
nepuoanyeckoro 3akoHa u Ilepuonmueckoil cucremsl XuMmHuueckux 3yeMeHToB J[. M. MeHnneneeBa c¢
COBPEMEHHON TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XMMHUYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 110 TPYIIIaM U NieproaaM. 3HaUeHHe IEPUOANYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.



CrtpoeHue BemecTBa. XUMHUYECKas CBs3b. BUIbI XUMUYECKOW CBS3M (KOBAJICHTHAs HETIONSApHAs U
TIOJISIpHAS, HOHHAS, METaUTHIecKast). Mexanm3Mbl 00pa30BaHUs KOBAJICHTHOM XUMUYIECKOHN CBS3H (OOMEHHBIN U
JIOHOPHO-aKIIEeTITOPHBIN). BogopoaHas cBsi3b. BameHTHOCTh. DIeKTpoOTpUIATeTbHOCTh. CTEIEHb OKHCIICHUS.
WoHbl: KaTHOHBI U AHUOHEI.

BemecTBa MONEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBA.
Twumb! KPUCTATUTMIECKUX PEMIETOK. 3aBUCHMOCTD CBOMCTBA BEIIECTB OT THUIA KPUCTAIUTMYECKON PEIIETKH.

[TonsitTue o mucnepcHbIX cuctemax. MICTUHHBIC U KOJUIOMAHBIE pacTBOPBEL. MaccoBasi JOJsl BEUIECTBA B
pacTBope.

Krmaccudukamuss HeopraHmdecknx coequHeHHid. HoMeHKiaTypa  HEOpPraHWYECKHX  BEIIECTB.
I'eneTnueckas cBsA3b HEOPTaHUYECKUX BEIIECTB, MPUHAIICKAIINX K PA3TUYHBIM KJIACCaM.

Xumudeckas peakius. Kimaccudukaruss XUMHUECKUX PEAKIMiA B HEOPraHUYECKOH W OpPraHuYecKon
XUMHAH. 3aKOH COXPaHEHHWS MAacChl BEIIECTB, 3aKOH COXpPAaHEHHS W TPEBPAIICHUS DHEPTUH MPH XUMHYECKUX
peaKIusX.

CkopocTh peakiiuu, ¢ 3aBUCUMOCTh OT Pa3IMYHBIX (akTopoB. OOpaTUMbIC peakiuu. XUMHUYECKOS
paBHOBecue. PaKkTOphl, BIUAIOIIME HA COCTOSTHUE XUMUYecKkoro paBHoBecus. [Ipuniun Jle [llarenbe.

OnekrponuTHdeckas aucconuanus. CHIIbHBIE M ciadble 27IeKTposmThl. Cpenma BOJHBIX PacTBOPOB
BEILIECTB: KUCas, HEUTpallbHas, [IICI0YHASL.

OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITUH.

OKCepUMeHTaIbHbIE METOJBl HM3y4YeHHs BEIIECTB M WX IMPEBpalleHHil: AEMOHCTpAIUsa TaOIuIl
«Ilepuognueckas cucreMa xuMudeckux anemMeHToB . 1. Menneneesa», u3ydeHHe MOJEIEH KPUCTATNINUECKUX
peIéTOK, HAOIIOICHUE U OMKUCAHUE JIEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMNBITOB (pa3JioKEHUE MEePOKCHUIA
BOZOpPOZa B TPHCYTCTBHH KaTalM3aTopa, OIpPENeIeHHe Cpenbl pPacTBOPOB BEIIECTB C  IIOMOIIBIO
YHUBEPCATHHOTO WHAMKATOPA, PEAKIM HOHHOTO OOMEHa), MPOBEACHHE IMPAKTHUECKOH paboThl «BrusHue
Pa3IUYHBIX (JAaKTOPOB HA CKOPOCTh XMMHUYCCKOU PEAKIIMU».

PacuértHeble 3a1aun.

Pacu€Tel 0 ypaBHEHHSIM XUMHYECKHAX PEAKIMi, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, pacUEThI C
HCTIONIH30BAHUEM MOHITHS «MACcCOBas JOJIST BEIIECCTBAY.

Heopranuyeckas xumust

Hemeramnsl. Ilonoxkenue HemetauioB B llepuoamueckoil cucteme XuMU4eckux siaeMeHToB [ H.
MeHnzeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB. DPU3NYECKHE CBOMCTBA HEMETALIOB. AJIOTPOIUS HEMETAIIOB
(Ha mpuMepe Kuciopoa, cepsl, pocdopa u yriieposaa).

XuUMHYecKre CBOWCTBA BAXKHEHIIMX HeMeTauioB (TaJoreHoB, cepbl, a3oTa, (ocdopa, yriepoma u
KpEMHUS) U UX COeUHEHNH (OKCHUIOB, KHCIOPOACOAECPIKAIUX KUCIIOT, BOJOPOTHBIX COSTUHEHHH ).

[IprMmeHeHrEe BAXKHENIITMX HEMETAJUIOB U UX COEIMHEHUI.

Meramnbl. Ilonoxxenue wmetamwnoB B Ilepuogumyeckoil cucremMe xumuueckux osnemeHtoB . .
MenpneneeBa. OcoOEHHOCTH CTPOEHHUS OJIEKTPOHHBIX O00JOYeK aroMoB MeTaioB. OOmme ¢uzndeckue
cBoiicTBa MeTauToB. CIJIaBBI METAJUIOB. DJIEKTPOXUMUUYCCKHUM PsiJ HAMPSHKEHUH METAILIOB.

XUMHYEeCKHEe CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KAJIWH, KaIbIUH, MAarHUM, aTFOMUHUHN, [IUHK,
XpOM, JKEeJe30, MEJIb) U UX COCITNHEHUIA.

OO0m1re crocoObl MoNTyYeHHs: MeTaiioB. [[puMeHeHre MeTayIoB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAILHBIE METOJBl M3YUYCHUS BEIMIECTB M WX MPEBPAICHUN: W3yYEHUE KOJUICKIIUU
«MeTaIbl U CIIaBbl», 00pa3IoB HEMETAIUIOB, PEIIEHNE SKCIIEPUMEHTAIBHBIX 33/1a4, HAaOII0CHNEe U ONICaHNe
JIEMOHCTPAIMOHHBIX U Ja00pAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE TUAPOKCHIA ATFOMUHHS C PACTBOPAMHE KHUCIIOT
Y IeJI0YeH, KAaUeCTBEHHBIE PEAKITUU Ha KATHOHBI METAJLIIOB).

PacuéTHbie 3anaumn.

Pacu€rer maccel BemiecTBa WM 00bEMa Ta30oB 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIN
00BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIMHA BEMISCTB, PacdEéThl Macchl (00BEMa, KOTMYECTBA BEIIECTBA)
MIPOIYKTOB PEAKITAH, €CIIA OJTHO U3 BEUIECTB UMEET MPUMECH.

XuMus U )KU3Hb

Ponp xumun B oOecrie4eHUM 3KOJIOTHYECKOM, PHEPreTHYeCKOW W MHINEBOW OE30MaCHOCTH, Pa3BUTHU
MenuiuHbL. [[oHATHE 0 HAYIHBIX METOaX MMO3HAHUS BEIIESCTB U XMMHYECKUX PEaKITHi.

[IpencraBienus 00 0OMIMX HAYYHBIX TPUHITUIAX TPOMBITIIEHHOTO TOIYUYSHHS BAXKHEHIIINX BEIIECTB.

UenoBek B MUpE BELIECTB U MATEPUAJIOB: BaXKHEHIINE CTPOUTENbHBIE MaTEPHUalbl, KOHCTPYKIIMOHHBIE
MaTepuanbl, KPacKw, CTEKJIO, KepaMuKa, MaTepHUaIbl ISl DJICKTPOHUKH, HAHOMATEPHANbl, OPTaHWYECKUE H
MUHEPAJIbHBIC YI00OPECHHUS.

Xumusi W 37A0pPOBbE 4YEJIOBEKA: MpaBWjia HCIOJb30BAHUS JICKAPCTBEHHBIX MpPENapaToB, IIpaBUiia
0€301acHOr0 MCIIOIB30BaHUS IIPETIapaToOB OBITOBOW XUMHHU B TTIOBCEAHEBHOM JKU3HM.

MeKIpeIMETHBIE CBSI3H.



Peanuzanus MeXIpeaMETHBIX CBSI3ed MpH M3y4eHWH oOIIeld W HeopraHnveckoi xumuu B 11 kiacce
OCYILLIECTBIISIETCS. 4Yepe3 MCIIOJAb30BAHUE KaK OOIIMX €CTEeCTBEHHOHAYUHBIX IIOHATHM, Tak W IOHATHUI,
SIBIIAIOIUXCS CUCTEMHBIMU JUIS OTZIENBHBIX IPEIMETOB ECTECTBEHHOHAYYHOTI'O LIUKJIA.

OOure ecTecTBEHHOHAYYHbIE MOHSTHS: HAay4dyHBIH (DakT, TMIIOTE3a, 3aKOH, TEOpHs, aHaJM3, CHHTE3,
KJaccuuKanys, IepUOANIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOAEINPOBAaHIE, U3MEPEHHUE, SBIICHUE.

®dusnka: MaTepusi, SHEPIUs, Macca, aToM, SIEKTPOH, IPOTOH, HEHTPOH, HOH, U30TOII, PATHOAKTUBHOCTS,
MOJIEKYJIa, SHEPreTHYECKHH YPOBEHb, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHHE BEIECTBa, (PU3UUECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

Bbuonorus: kieTka, opranusM, 3KocucTeMa, ouocdepa, Makpo- U MHUKPO3JIEMEHTHI, BATAMUHBI, OOMEH
BELIECTB B OpraHU3Me.

I'eorpadusi: MUHEpaNbl, TOPHBIE TIOPO/IBL, TIOJE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHOonOrus: XMMHUYECKass IPOMBILUIEHHOCTb, METAJUIypIus, IPOU3BOACTBO  CTPOHUTEIBHBIX
MaTepHajioB, CEIbCKOXO3AUCTBEHHOE TPOW3BOJCTBO, THIICBAas MPOMBIILICHHOCTh, (apMameBTHUeCKas
MIPOMBIIIIEHHOCTh,  MPOU3BOJCTBO  KOCMETHMYECKHMX  MPENapaTtoB, IPOWU3BOACTBO  KOHCTPYKLIHOHHBIX
MaTEepHaJIOB, BJIEKTPOHHAs NPOMBIIUICHHOCTh, HAHOTEXHOJOIMH. 3HAaKOMCTBO C mpodeccuell ¢apmanesT-
IIPOBH30D.



INJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOEHHS YUYAIIMMHCS IMPOTPaMM CpEIHEro
o0miero oOpa3oBaHus (JINYHOCTHBIM, METANPEJAMETHBIM U MPEAMETHBIM). HayuyHO-MeTOIMUeCcKOl OCHOBOH Jyis
pa3paboTKH IJIAHUPYEMBIX PpEe3yJIbTaTOB OCBOEHHUS IPOTpaMM CpeaHero oOmiero oOpa3oBaHHS SBISETCA
CHUCTEMHO-JIESTEIIbHOCTHBIN MOIXO].

B cOOTBeTCTBMM C CHUCTEMHO-JCSATEIHLHOCTHBIM TIOJXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHUSI TIpeIMeTa «XHUMHS» Ha YPOBHE CpedHero oOmero o0pa3oBaHMs BBIACICHBI CICAYIOLINE
COCTaBJISIONINE:

OCO3HaHUE YYalllUMHUCS POCCHUHCKON Tpa’kAaHCKONW HAEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITETFHOCTH M CAaMOOTIPEIENEHUIO;

HaJTMYHe MOTHBAIINH K O0YIEHUIO;

IeJICHAIIPaBIIEHHOE Pa3BUTHE BHYTPEHHUX yOEXKIEHWH JIMYHOCTH Ha OCHOBE KITIOYEBBIX IIEHHOCTEH M
HCTOPUYCCKHX TP 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIOCOOHOCTH Y4YalluXCsi PyKOBOJCTBOBAaTbCS B CBOCH [EATEIBHOCTH IEHHOCTHO-
CMBICTIOBEIMH YCTaHOBKAaMH, IPUCYIIIAMH [EJIOCTHON CHCTEME XUMHUIECKOTO 00pa30BaHus;

HaJIM4YMEe TPABOCO3HAHUS JKOJOTMYECKOH KyJbTYphl M CHOCOOHOCTH CTaBUTh LEJIH W CTPOUTH
YKU3HCHHBIC TUIAHBI.

JImdaHOCTHBIE pe3ynbTaThl OCBOCHHS TMpeaMeTa «XWUMHS» JOCTHUTAIOTCS B EIWHCTBE Y4eOHOW u
BOCIHUTATEIbHON JEATENFHOCTH B COOTBETCTBHH C TYMaHUCTHYECKUMH, COLMOKYIbTYPHBIMH, ITYXOBHO-
HPABCTBCHHBIMM IICHHOCTSAMHU U HJcajaMH POCCHUHCKOTO T'Pa)KIaHCKOTO OOIIECTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMu ¥ TpaBWJIAMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IIPOIIECCAM CaMOIIO3HAHUS, CaMOpPa3BUTHA U
HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH yUAIIHXCSI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS IpeaMeTa «XHMHUsS» OTPaKarT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIILHOM M MPAKTUYCCKON NEATSILHOCTH YUAIIMXCs M0 PEaM3alliy MPUHATHIX B OOIIECTBE IIEHHOCTEH,
B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIMTAHUS!

OCO3HaHUS YYallUMHUCS CBOUX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTCH, YBaOKEHUS K 3aKOHY H
MIPABOIIOPSIKY;

MIPEJICTABJICHHUS O COMMATBHBIX HOPMaX W MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIILHOCTU IMPH CO3JaHUM YYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U MTO3HABATEIHHBIX 32/1a4, BRITOJTHEHHN XUMUYECKIX IKCTIEPUMEHTOB;

CIOCOOHOCTH TMOHUMAThH W IPUHUMATH MOTHBBI, HAMEPEHMSI, JIOTUKY U apTyMEHTHI JPYTHUX TPY aHAIH3e
Pa3IUYHBIX BUJOB YIECOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOT'O OTHOIIICHUS K ICTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUECTBEHHON XUMMUH,

YBOKEHUS K IMPOIECCY TBOPYECTBA B OO0JIACTH TEOPUU M IPAKTHUECKOTO IPUMEHEHHUS XHUMUH,
OCO3HAHUsl TOrO, YTO JOCTH)KCHHMS HAyKH €CTh pe3yJIbTaT JJIUTCIIbHBIX HAOJIOACHHUN, KPOIOTIUBBIX
AKCIIEPUMEHTAITBHBIX TTIOUCKOB, IIOCTOSTHHOTO TPYAa YIEHBIX U MPAKTHKOB;

WHTEpeca M T03HABAaTENbHBIX MOTHBOB B TIONYYEHHHM W MOCIEAYIONIEM aHaiu3e HHQOpMalHud o
MEPEIOBBIX IOCTHKCHHUSIX COBPEMEHHOM OTCUSCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOrO MOBEJCHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAI[MH, CBSI3aHHbIC ¢ XUMHUYSCKUMHU SIBJICHUSAMH, ¥ IPUHUMATh OCO3HAHHbBIC
pEIICHHUs, OPUSHTUPYACH Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE U IMOCTYIKHA CBOMX TOBApHINEH C MO3WIMIA HPAaBCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHHUE TIOCJIEICTBUI 3TUX MOCTYIIKOB;

4) hopMupoBaHHS KyJbTYPbI 310POBbSI:

MOHUMAaHUsl EHHOCTEH 370pOoBOro W Oe3omacHOro obpasza >KU3HH, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOULICHUS K COOCTBEHHOMY (PU3MYECKOMY M ICUXUYECKOMY 3/I0POBBIO;

coOumoieHnst TpaBmil 0e30MacHoOro oOpalleHusi C BellecTBaMH B OBITY, TIOBCEJIHEBHOW JKU3HU U B
TPYZIOBOH ESTEIBHOCTH;

MOHUMaHUSl IICHHOCTH TMPaBWJI WHAWBHUIYAJILHOTO W KOJUISKTUBHOTO OE€30MaCHOTO TIOBEJCHHS B
CUTYaIMsIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJIEH;



OCO3HAHHUS TIOCHEICTBHA M HEMPUATHS BPEOHBIX NMPHUBBIUEK (YMOTPEOICHUS alKoroJis, HapKOTHKOB,
KypeHUs);

5) TpynoBOro BocnuTAHMUA:

KOMMYHHKATUBHOH KOMIIETCHTHOCTH B Y4eOHO-HCCJIEJOBAaTENBCKON JESITETbHOCTH, OOLIECTBEHHO
MIOJIE3HOM, TBOPUECKON U APYTHUX BUAAX AEATEIBHOCTH;

YCTaHOBKH Ha aKTHUBHOE y4JacTHe B PEUICHHH MPAKTHYECKUX 33a/ad COIUAIHFHONW HAIpaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPAaKTHYECKOMY H3yYeHHUIO Mpo¢eccHii pa3IudHOTO ponxa, B TOM 4YHCIE Ha OCHOBE
[PUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)XEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYAOBOH EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBHIYaJbHOM TpaekTopuu 00pa3oBaHus, Oyayiiei mpodeccun
W peanu3anii COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMUH,
WHTEPECOB M NOTPEeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOe, KaK MCTOYHUKY CYIIECTBOBAHHS JKU3HU Ha
3emuie;

MOHUMAaHUS TII00aJIbHOTO XapaKTepa 3KOIOTUYECKUX MPOoOJIeM, BIUIHUS 5KOHOMUUECKUX MPOIIECCOB Ha
COCTOSIHHE MPUPOIHON U COLUAIBHON CPENbI;

OCO3HaHWS HEOOXOAWMOCTH HWCIIONB30BAaHUS JOCTIDKEHWH XWMUU IS PEHIeHHWs BOIIPOCOB
PaIOHATBHOTO IPUPOAOIIOIB30BaHMS;

AKTUBHOTO HENPUATHUS NEUCTBHM, INPUHOCIIIMX BpeJ OKPYXaloLEd IPUPOJHOM Cpene, yMEHus
MPOTHO3UPOBATh  HEONATONMpPUATHBIE OKOJIOTUYECKWE TMOCIEACTBHA MPENNPHHUMAEMBIX JICHCTBUH W
NpeaoTBpalaTh UX;

HaJIM4YUsl Pa3BUTOIO SKOJIOTHYECKOTO MBIIUICHUS, IKOJOTHYECKON KYyJbTYphl, ONbITA AEATENbHOCTH
SKOJIOTUYECKON HAIMpPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI UMHU B MO3HABATEIBHOM, KOMMYHUKATUBHOU U
COLMaIbHOMN MPAKTHUKE, CTIOCOOHOCTH M YMEHHSI aKTHBHO IMPOTHUBOCTOATH HICOIOTHH XeMO(OOHH;

7) IEeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M
0O0IIIeCTBEeHHOW MTPAKTHKH;

MOHUMaHUs CrieU(PUKA XUMHU KaKk HayKH, OCO3HaHHs ¢€ POl B (OPMHUPOBAHHMU PAlHOHATILHOTO
HAYYHOTO MBIIUICHUS, CO3aHUH LIEJIOCTHOTO MPECTAaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €ANHCTBE MPUPO/IbI
¥ YeJIOBeKa, B TO3HAHWW TPUPOAHBIX 3aKOHOMEPHOCTEH W pEUmIeHHH MPOOJIeM COXpaHEHHS MPHPOTHOTO
paBHOBeCHS],;

yOKAEHHOCTH B 0COO0N 3HAYUMOCTH XUMHH JIJIsi COBPEMEHHOW IIMBUIU3AIMK: B €€ I'YMaHHUCTUYECKON
HaIPaBIEHHOCTH W BaXXKHOW POJM B CO3JIaHUM HOBOW 0a3bl MaTepHUATbHON KYJIBTYpHI, PEIIEHUH TII00ATBHBIX
mpo0JIeM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOW, IHEPreTHYECKOH, MHUINEBON W IKOIOTHUYECKOU
0€3011acHOCTH, B Pa3BUTHU MEJHUIIMHBI, 00ECIIEUeHHH YCIOBUI YCIIEIIHOTO TPY/Aa M SKOJIOTHIECKH KOM(POPTHOM
YKU3HU KaXKJIOTO 4YJIeHa 00IIecTBa;

€CTECTBEHHOHAYYHON TPaMOTHOCTU: TMOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUA, HCIOIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIB30BaTh MOJTy4YaeMble 3HAHUS Ul aHAIN3a U OOBSICHEHHS SBICHUH
OKPY’KaIOIIEro MHpa M MPOUCXOIAUINX B HEM HM3MEHEHUH, YMEHHUsS JelaTh OOOCHOBAaHHBIE 3aKJIIOUYEHHS Ha
OCHOBE HaYYHBIX (haKTOB ¥ UMEIOIINXCS TAaHHBIX C [IETBIO IMMOJYYeHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO HCITOF30BaTh XUMHUECKUE 3HAHUS JIJISl PEIISHUs MPo0JIeM B PealbHBIX
KU3HEHHBIX CUTYaIUsX;

MHTepeca K MIO3HAHUIO U MCCIIEeIOBATEIbCKOM eI TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHMI0 M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUM MO0 XUMUH B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B Pa3IMYHbBIX cdepax mpodeccHoHaIbHOH IesITeTbHOCTH.

METAHNPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHble pe3yabTaThl OCBOCHHS y4eOHOro mpeaMera «XuMHUs» Ha YPOBHE CpeJHEro oOIIero
00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE JJIsi (POPMHUPOBAHKSI MUPOBO33PEHUS YHANIMXCS MEXIUCIHMIUIMHAPHBIE (MEXIIPEIMETHBIC)
oO0IIIeHaYYHbIE TIOHSTHS, OTPaXKaoIKe [EJIOCTHOCTh HAYYHOH KapTHHBI MUPA U ClielIU(UKY METOJIOB TIO3HAHMS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO, SHEPTHsl, SIBICHHUE, MPOLECC, CUCTEMa, HAyIHbIH
(bakT, NpUHIMI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpuUs, MCCIEIOBaHUE, HaOJIIOJEHUE, HU3MEpEHUE,
9KCIIEPUMEHT | JIpyTHE);



VHUBEpCAIbHbIE y4eOHBIC JIeHCTBUS  (IIO3HABATEIIbHBIC, KOMMYHHKATHBHEIC, PETYISATUBHEIC),
obecrieunBatonue  (opMHpoBaHHEe  (DYHKIMOHATIBHOW T'PaMOTHOCTH W COIUANBHONH  KOMIIETECHIMH
00yJaroIuXCs;

CIIOCOOHOCTh YYallluXCsl UCIIOJIB30BaTh OCBOCHHBIC MEXIUCIUIUTMHAPHBIC, MEPOBO33PEHYCCKIE 3HAHMS
Y YHUBEpCaJIbHbIC yaeOHbIEe IEHCTBHS B TO3HABATEILHOW 1 COLMANBHOM MPaKTHUKE.

MeranpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJCHIE YHUBEPCATHHBIMU yUeOHBIMHI MTO3HABATEIHFHBIMH,
KOMMYHHUKATUBHBIMU U PETYISTHBHBIMU JICHCTBUSIMHU.

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMH TEHCTBUAMM:

1) 6azoBbIe JOrHYecKue AelCTBHUS:

CaMOCTOSITETIbHO (POPMYITHPOBATE U aKTyaIH3UPOBATH MPOOIIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh UEMH NEATeNbHOCTH, 3a7aBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHXKECHHS, COOTHOCUTH
Pe3yIbTaThl AEITEIHHOCTH C IOCTABICHHBIMHI LIEIISIMI,

WCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUN MPHUEMBI JOTHYECKOTO MBIIUICHUS — BBIICISITH XapaKTEepHBIC
MpPU3HAKU TIOHATUA W YCTAHABIMBATH MX B3aUMOCBSI3b, HUCIOJb30BATh COOTBETCTBYIOIIME TOHSATHS JUIS
00BSICHCHHS OTACITBEHBIX (DAKTOB W SIBIICHHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KITAaCCU(UKAIIMH BEIIECTB I XUMHUECKUX PEaKITHIL;

YCTaHABIMBATh MPUUKMHHO-CIICICTBEHHBIEC CBSI3U MEXIAY U3YUaEMbIMU SBICHUSIMY;

CTPOUTH JIOTUYECKUEC PACCYKIACHUA (I/IHI[yKTI/IBHLIC, JACAYKTHUBHBIC, II0 aHaJIOFI/II/I), BBISIBJIATH
3aKOHOMEPHOCTH ¥ MPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBJICHHUSAX, (OPMYITHPOBATH BBIBOJIBI U 3aKITIOUCHUS;

IMPUMCHATL B MNPOLECCE IMO3HAHUA, HCIOJB3YCMBIC B XMMHUH CHUMBOJIMYCCKHUEC (3HaKOBBIC) MOJCIIN,
peoOpa3oBLIBATH MOJETBHBIC MPECTABICHNS — XUMHICCKHUN 3HAK (CHMBOI) 3JIEMEHTa, XUMUIecKasi popmyIa,
YpaBHEHHE XUMHYECKOH pEeakIuu — MpH pelleHHHd YYeOHBIX ITO3HABATENBHBIX M NPAaKTHYECKUX 3aiad,
MPUMEHATh Ha3BaHHBIE MOJIEIBHBIE MPEICTABICHUS JUIS BBISBICHUS XapaKTEPHBIX NPU3HAKOB HM3y4aeMbIX
BEUICCTB U XUMHNYCCKUX pCaKHHﬁ.

2) 6a3oBble HCCIEI0BATEILCKUE eiiCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHWSI BEMIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMynupoBaTh LT W 3aJa4d HCCICJOBAHMS, HCIOJIb30BATh IOCTABICHHBIE W CaMOCTOSATEILHO
C(i)OpMYHI/IpOBaHHI)IC BOIIPOCHI B KAUYCCTBEC MHCTPYMCHTA IMO3HAHUA U OCHOBBI JJIA (I)OpMI/IpOBaHI/Iﬂ THUIIOTE3hbI 110
MIPOBEPKE MPaBUIHLHOCTH BBHICKA3BIBAEMBIX CYKICHHII,

BJIaACTb HaBbIKaMU CAMOCTOSATCIBHOI'O IINIAHUPOBAHHWA W MNPOBCACHUA YUYCHUUYCCKUX ISKCIICPUMCHTOB,
COBEpIIIEHCTBOBaTh YMEHHS HaOJII0AATh 3a XOJIOM IPOIecca, CAMOCTOATENBHO MPOrHO3UPOBATh €r0 pe3yJibTarT,
(hopMypoBaTh 000OIIEHNS ¥ BBIBOABI OTHOCHTENBEHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS, COCTABIISATh
000CHOBaHHBIN OTYET O MPOJIEIaHHON paboTe;

MpuoOpeTaTh OMNBIT YYEHHYECKOW HCCIIENOBATEIbCKOW U TIPOEKTHOM JAEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOWICKY METOJIOB pEIIeHUs MPaKTHYeCKuX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMUSL.

3) pabdota c undopmanmeii:

OPUEHTHPOBAThCS B PAa3IMYHBIX MCTOYHUKAX HH(OpManuu (HAy4YHO-TIOMYJISIpHAs JIMTEpaTypa
XUMHYECKOTO COZEpKaHMs, CIPaBOYHBIE TOCOOWs, pecypchl VHTepHeTra), aHaNM3UPOBaTh HH(POPMAIIUIO
Pa3iIMYHbIX BUAOB U q)OpM npeaACTaBJICHUA, KPUTUYCCKN OLICHUBATH eé JOCTOBEPHOCTDH U HEIIPOTUBOPCUUBOCTD,

(bopMynMpoBaTh 3alpockl U NMPUMEHATh Pa3iIM4YHbIE METOJbI NPHU TMOHWCKe U oTOope HmH(popManuy,
HE0OXOIUMOMH JIJIsl BBIITOJTHEHHS YIeOHBIX 33/1a4 OMPEeIEHHOTO TUTIA,

MpPHOOpETaTh OIBIT MCIONB30BaHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH W Pa3IMIHBIX
IIOHMCKOBBIX CHUCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMANbHYIO (opMy MpeicTaBieHus WHPopManuu (CXembl, rpaduky,
JMarpaMMebl, TaOJUIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpEACTBA NPU padoTe ¢ XUMHUYECKOW HH(pOpMaIuei:
MPUMEHSTh MEXIpeAMEeTHbIe ((PU3NYeCKrue U MaTeMaTHYeCKHe) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a0OpeBHATYPEI,
HOMEHKIIATYPY;

WCIIOJIb30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOINYECKHIE CPEJICTBA HATJISTHOCTH.

OBJjiaieHUe YHUBEPCATbHBIMUA KOMMYHHUKATHBHBIMU JAeHCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKJIaeMON TeMbI B XOJI¢ TUAIOTa W/WIIN TUCKYCCHUU, BRICKA3hIBATh
unen, GopMyIupOBaTh CBOU NPEJUIOKEHUS OTHOCHTEIBHO BBIITOJIHEHUS MPEIIOKEHHOHN 3a1a4K;

BBICTYNIATh C  IIPE3CHTAllMEH  pE3yJbTaTOB  II0O3HABATEJIBHOM  JEATEIbHOCTH,  IOJIYYEHHBIX
CaMOCTOSATENFHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBIIIOJHEHUH XHMHYECKOTO OSKCIEPHUMEHTA,
MPAKTUYECKOH pabOThl 1O WCCIICOBAHUIO CBOWCTB M3YyYaeMBIX BEIIECTB, pealli3allid y4eOHOTO MPOeKTa U
(hopMypOBaTH BHIBOJBI MO PE3yIbTaTaM MPOBENEHHBIX MCCIENOBAHNN ITyTEM COTIIACOBAHUS MO3UIMHA B X0J€
obcyxIeHus 1 0OMeHa MHCHISIMH.



OBjageHne YHHBEPCAJIbHBIMI PETyJIATHBHBIMU IeiiCTBHAMU:

CaMOCTOSITETIFHO TUIAHUPOBATHh M OCYIIECTBJISTH CBOIO MO3HABATEIBHYIO NEATENBHOCTD, OMPENeNss e
eI W 3aJadd, KOHTPOJUPOBATH U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpeJlaraeMblii alrOpUTM
JeMCTBUI MPH BHITIOIHEHUN Y4eOHBIX M HCCIIEAO0BATEIbCKHUX 3a/1a4, BEIOMpaTh Hanboee 3pdeKTuBHBIN cr1ocod
WX PEIICHNUs C YIETOM ITOTyUYeHHUS] HOBBIX 3HAHUH O BEIIECTBAX W XUMUYECKHUX PEaKIIHAX;

OCYIIECTBIISITH CAMOKOHTPOJb CBOEH IEATEIIbHOCTA HAa OCHOBE CaMOaHAIM3a U CAMOOIICHK.

INPEJMETHBIE PE3YJIbTATBI

10 KJIACC

IIpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsS» OTPakaroT:

c(hOpMHPOBAHHOCTH TPENCTABICHUH O XWMHYECKOW COCTAaBJISIONICH €CTECTBEHHOHAYYHOW KapTHHBI
MUpa, POJIM XMMHUHU B TMO3HAHUM SIBJICHHUU MPHUPOJBI, B (DOPMUPOBAHUM MBIIUICHUS M KYJIbTYpPhI JIUYHOCTH, €&
(YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOIMMOW Uil pEIIeHHs TMPaKTHYECKUX 3aJad M  IKOJOTMYECKH
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpere;

BJIQJICHWE CHCTEMOW XUMHYECKHX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIOJATAIONINE TTOHSITHS
(XumMHYecKHid ~ 3JEMEHT,  aTroM,  DJJeKTpoHHas  o0ojoYKa  aToMa,  MOJEKylna,  BaJCHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTh, XUMUYECKasl CBS3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpaIIEHHAs), MOJIb,
MOJIIpHAsl Macca, MOJSIPHBIM O0BEM, YTIIepoaHBIA CKejeT, (YHKIMOHANbHAs TPYIIa, Pagukai, H30MEpHs,
M30MEpPbI, TOMOJOTHYECKUN psii, TOMOJIOTH, YTIJIEBOJOPOJBI, KHCIOPOJ U a30TCOAepXallue COCTUHEHUS,
MOHOMEp, MOJHUMEpP, CTPYKTYpHOE 3BEHO, BBLICOKOMOJICKYJISIPHBIE COCIAWHCHHS); TEOPHH W 3aKOHBI (TEOpHs
CTpOeHHs OpraHndecknx BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XUMHH; MHUPOBO33PEHUECKHE 3HAHWS, JIEKAINEe B OCHOBE TOHUMAHWS NMPUIMHHOCTH U
CHUCTEMHOCTH XUMHYECKHX SIBJICHUH, (aKTOJIOTHYECKUE CBEACHUS O CBOHCTBaX, COCTaBe, MOJYYCHUH WU
0e30MacHOM HCIIONTb30BAHUH BAXKHEHIINX OPTraHWYECKHUX BEIIECTB B OBITY W NPAKTHYECKOW IESITeThHOCTH
YeII0BeKa;

c(hOpMUPOBAHHOCTh YMEHUW BBISIBJIATh XapaKTEPHbIC MPU3HAKA MOHITHH, YCTAaHABJIMBATh WX
B3aMMOCBS3b, UCIOIb30BaTh COOTBETCTBYIOIINE MOHATUS NMPH OMHCAHUU COCTaBa, CTPOCHHS W MpEeBpallleHUH
OpPTaHUYECKUX COCTUHEHHUIA;

c(OpMHUPOBAHHOCTh YMEHUH UCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIUKY JJISi COCTaBICHHS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHON) QOpMyN OpraHMYECKUX BEUICCTB W YPAaBHCHHH XHUMHUYECKHUX
peakuuii, W3roTaBIMBaTh MOJEIH MOJEKYJl OPTaHWYEeCKHX BEIIECTB JUIsl WIUTIOCTPAUH HX XUMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHHUI yCTAaHABIMBATH MPUHAJIC)KHOCTh U3YUCHHBIX OPTaHUYECKUX BEIICCTB I10
WX COCTaBy M CTPOCHHIO K ONpENeN€HHOMY KIACCY/TpylIe COoeIuHeHHH (YTrIIeBOJOPOABI, KHCIOPOJ H
a30TCoepIKAIUE COSTMHEHNS, BRICOKOMOJIEKYIIAPHBIE COSIMHEHNS), TaBaTh M Ha3BaHUS 110 CUCTEMAaTHIECKON
vomenknatype (IUPAC), a Takke TpPHUBOIWUTH TPUBHAIBHBIE HA3BaHWUS OTACIBHBIX OPTraHUYECKUX BEIECTB
(9THIIeH, IPOTTUIIEH, alleTHIICH, YTUIICHTIINKOb, TIIUIEepHH, (eHO, GopMallbaeru], aneTaabIerul], MypaBbHHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBas KHCJIOTa, CTEAPHHOBAs KHCIIOTA, TIIFOKO3a, (DPYKTO3a, Kpaxmall,
LIEJUTION03a, TIUIHIH);

c(hOpMUPOBAHHOCTh YMEHHMsSI OIPEACIATh BUABI XMMUYECKOW CBSI3M B OPraHUYECKHUX COCIUHCHMSX
(omuHApHBIC U KpPaTHBIE);

c(hOpMHUPOBaHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUS TEOPUN CTPOCHHS OpTraHMYECKUX BemlecTB A. M.
BytnepoBa a5 00BSICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXpaHEHHUs
Macchl BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHUN XapaKTEPH30BaTh COCTaB, CTPOCHHE, (DM3MUECKUE U XUMUYECKHE CBOHCTBA
TUMTUYHBIX TPEACTABUTENEH Pa3IMYHBIX KIACCOB OPraHMYECKHWX BEIIeCTB (METaH, 3TaH, ATHWJIEH, MPOTMHJIEH,
aneTwieH, OyraaueH-1,3, metunOyranueH-1,3, O€H30JI, METaHOJI, 3TAHOJ, YTHJICHIJIMKOJb, [IULIEPHUH, (EHOII,
areTabAeTH/I, MypaBbUHAS U YKCYCHas KHCJIOTBI, TIIFOKO3a, KpaxMal, IeJUTI0NI03a, aAMUHOYKCYCHAsT KUCIIOTA),
WUTIOCTPUPOBATh TEHETUUECKYIO CBA3b MEKIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH C
WCTIOJNIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAaHHOCTh YMEHHS XapaKTEpPHU30BaTh WCTOYHUKUA YTIIEBOJOPOJHOTO CHIPhs (HE(TH,
MPUPOAHBIN a3, Yrob), CIOCOOBI UX MepepaboTKU U MPAKTUIECKOE IPUMEHEHUE MTPOAYKTOB epepaboTKH;

c(hopMUPOBAHHOCTh YMEHHUI TPOBOJWTH BBIYHCICHUS MO0 XHMHYECCKHUM YpaBHEHHUSM (Macchl, 00bEéMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA WIIM MPOIYKTa PEaKIMH MO M3BECTHBIM Macce, 00bEMY, KOIHMUYECTBY OJHOTO
Y3 UCXOJHBIX BEUIECTB U MMPOYKTOB PEAKIIHH);

c(hOpMHPOBaHHOCTh YMEHHM BJIaJIETh CUCTEMON 3HaHMI 00 OCHOBHBIX METO/aX HAyYHOTO IO3HAHUS,
WCTIONIB3YEMBIX B XUMHUU TIPH HM3YyYEHUH BEIIECTB W XUMHUYECKUX SIBJICHUH (HAOIIOIEHUE, W3MEpEeHHE,



SKCIEPUMEHT, MOJAEIMPOBAHKE), MCIOIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS Ui MPHUHATHS pPEIICHUH B
KOHKPETHBIX )KMU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIECTBAMU U UX IPUMEHEHHEM;

chOpMHUPOBAaHHOCTh YMEHHMH COONIOAATH IpaBWiIa TIONb30BaHUA XHMHUYECKOHW TMOCYAOH U
nabopaTopHBIM 000PYAOBaHUEM, A TAKXKE MIPAaBUiIa OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKLIUSMH
I10 BBINIOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(OpMHUPOBAaHHOCTh YMEHHWH IUIAHUPOBATh W BBIIOJIHATH XMMUYECKUH SKCHEPUMEHT (IpeBpalleHuUs
OpPTaHMYECKUX BELICCTB NPH HArpeBaHUM, IONyYeHHE 3TWIIEHA W HM3YYCHHE €ro CBOWCTB, KayeCTBEHHBIC
peakuy OpraHUYEeCKHX BEILIECTB, AEHATypalus OEIKOB INpH HArpeBaHUH, LBETHBIE pEakUUU OEIKOB) B
COOTBETCTBUM C MPaBWIAMH TEXHUKH O€30MacCHOCTH IpH OOpaleHHH C BEIECTBAMU M JIAOOPAaTOPHBIM
00OpyZOBaHHEM, TPEACTABIATH pE3yJbTaThl XMMHUYECKOTO JKCHEpHUMEHTa B (opMe 3amucud ypaBHEHUM
COOTBETCTBYIOIINX PEaKLMil U GOPMYINPOBATH BBIBOABI HA OCHOBE STHX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUIN KPUTHUECKU aHAJIM3UPOBATH XUMUYECKYI0 HH()OPMALIUIO, OTY4aeMyIO U3
Pa3HbIX UCTOUYHUKOB (cpencTBa MaccoBoi MHGopManuu, UHTepHET U ApyTux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOAATH MPaBHiIa YKOJIOTHUYECKH 1eJIecO00pa3HOro MOBEACHHS B OBITY
U TPYIOOBOM JESITENbHOCTH B LENAX COXPAHEHHS CBOETO 3A0POBbS WU OKPYXKAIOLICH NPUPOAHOM cpempl,
OCO3HABATh OIACHOCTH BO3JEHCTBUS Ha KUBBIC OPraHW3MBbl ONPENEIEHHBIX OPraHMUECKUX BEIECTB, IOHUMAs
cmbicn nokazarens [1K, moscHsATh Ha mpuMmepax CHOCOOBI YMEHBIIEHHS U MPEAOTBPAILEHHS MX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUTS yHaIuXcsl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE IPUMEHATh 3HAHUS 00 OCHOBHBIX
AOCTYIIHBIX METOJaX MMO3HAaHUs BECIICCTB U XUMUUYCCKUX HBJ’ICHHfI;

A CJICIBIX H CJ'Ia6OBI/II[SIH_[I/IX ydamuxcda: YMCHHE HMCIIOJIb30BaTh pCHBC(bHO'TO‘-IC‘IHYIO CUCTEMY
o0o3Hauenuit JI. bpaiins mist 3amucu XuMudeckux hopMyi.

11 KJIACC

[IpenmerHbie pe3ynbpTaThl OCBOCHUS Kypcea «OO0mias 1 HeOpraHuIecKasi XUMHUSD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPECTABIEHUI: 0 XUMUIECKON COCTABIISIONICH eCTECTBEeHHOHAYYHOH KapTHHEBI MUpA,
pOJM XMMHUHM B TIO3HAHWU SIBICHHN NPHUPOIBI, B (OPMHUPOBAHWM MBIIUICHUS W KYJIBTYphl JINYHOCTH, €€
(YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOIMMOW Uil pEIIeHHs TMPAaKTHYECKUX 3aJad M  IKOJOTMYECKH
000CHOBAaHHOTO OTHOLIEHHS K CBOEMY 3[JOPOBBIO M IIPUPOAHOM CPEAE;

BJIa/JICHUE CHCTEMOM XUMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIONINE TOHATHS
(XMMHYECKHI 3JIEMEHT, aTOM, W30TOM, S-, P-, - 3IeKTpOHHbIE OpPOMTAIM aTOMOB, MOH, MOJICKYJa, MOJIb,
MOJISIPHBIA  00BEM, BAJIEHTHOCTH, JJICKTPOOTPULATEIILHOCTh, CTENEHb OKHCICHUS, XWUMHUYECKas CBS3b
(xoBaJyIeHTHas, HOHHAS, METAJUIMYECKAs, BOJOPOAHAS ), KPUCTAJUINUECKAs PEIETKA, THITBI XMMUYECKUX PEAKLIUM,
pacTBOp, AJIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, IJIEKTPOIUTHUECKAs TUCCOLMAIUS, OKHCIUTENb, BOCCTaHOBHUTEID,
CKOPOCTb XMMHMYECKOH peakuH, XUMHUUECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS DJIEKTPOIUTUIECKOU
qucconuanuy, nepuoandyeckuit 3akoH JI. M. MenpgeneeBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB, 3aKOH
COXPAaHEHHUS W MPEBPAIECHUS SHEPTUHU NMPH XUMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJINYECKHH S3BIK
XUMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIeKallde B OCHOBE IMOHMMAaHHS MPUYMHHOCTH M CHUCTEMHOCTH
XMUMUYECKUX SBJICHHUH, (PAKTONIOTMUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYEHHHM M OE30MacHOM
WCTIOJIb30BaHAN BRKHEHIITNX HEOPraHUUECKUX BEIIECTB B OBITY U MPAKTHYECKOHN JIEATEIHbHOCTH YEIOBEKa;

cOPMHUPOBAHHOCTh yMEHHWH BBISIBIISITH XapaKTepHbIE TPHU3HAKH MOHSATHHA, YCTaHABIMBAaTh WX
B3aMMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOUIME MOHATUSA INPHU ONUCAHMH HEOPTaHWYECKHX BEIECTB M HX
MIpEBpALCHHUI;

c(OpPMHUPOBAHHOCTh YMEHHWH HCIOJNB30BaTh XHMHYECKYI) CHUMBOJMKY JUJIsl COCTaBJICHHsS (HopMyI
BELIECTB M YPaBHEHHN XUMHYECKHMX peakiuii, cucremarudeckyio HomeHkiarypy (IUPAC) u tpuBmanbHbie
Ha3BaHHs OTAEJbHBIX HEOPraHMYECKHX BeIIeCTB (YrapHbI ras, YrJeKHCIBIA ra3, aMMHUakK, raméHas U3BeCTb,
HerameéHasi U3BeCcTb, MTUThEBAS COJIA, MUPHUT U APYTHE);

c(hOpMHPOBaHHOCTh YMEHUH OTIPENEIATh BAJIECHTHOCTh M CTENIEHh OKUCICHUS XUMHYECKUX 3JIEMEHTOB B
COCAMHEHHMSX PAa3IMYHOIO COCTaBa, BHJ XWMHUYECKOW CBs3M (KOBaJIeHTHas, WOHHAs, METaJIMYecKas,
BOJIOpPOJHAs)) B COCIMHEHUSIX, THUN KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOrO BelIecTBa (aTomHas,
MOJIEKYJISIpHAs, HIOHHASI, METAJUTMYECKas ), XapaKTep CPebl B BOJAHBIX PACTBOPaX HEOPTaHUYECKUX COCTUHEHUH;

c(OpMHUPOBAHHOCTh yMEHHH yCTaHABIMBATH HPUHAIUIEKHOCTh HEOPraHWYECKHX BEIIECTB IO HX
COCTaBY K OINpeesIEHHOMY KJlacCy/TpyIiie COeAMHEHUH (IIPOCThIE BEIECTBAa — METAILIBI M HEMETAJUTbI, OKCUIBI,
OCHOBAHMSI, KHCIIOTHI, aM(OTEepHBIE THAPOKCHUIBI, COIN);

c(hopMUPOBAaHHOCTh, YMEHHH pacKphIBaTh CMBICT Iepuoandeckoro 3akonHa [I. M. MenneneeBa u
JI€MOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBSCHUTENBHYIO  IPOrHOCTUYECKYIO (DYHKIINY;

c(hOpMHPOBaHHOCTh YMEHHUI XapaKTEePHU30BaTh MEKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB
1-4 mepuonoB [leprnoanueckoit cucTeMbl XUMUYIECKUX dieMeHToB JI. V. Menneneena, UCIONb3YsI TOHATHS «S-,



p-, d-3JIEKTPOHHBIE OPOUTANINY, «IHEPIETUUECKHE YPOBHWY», OOBSCHATh 3aKOHOMEPHOCTH M3MEHECHHUS CBOWCTB
XMMUYECKUX 3JIEMEHTOB M UX COEAMHEHMH 1o mepuoaaM M rpymnnam Ilepuoanueckoil cucTeMbl XMMHYECKUX
snemenToB /1. 1. Menneneena;

cOpMHPOBAaHHOCTh YMEHHMH XapakTepu3oBaTh (ONMUCHIBaTH) OOIMIME XHMHUYECKHE CBOMCTBa
HEOPraHMYECKHX BELIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE TCHETUUECKOW CBSI3HM MEXIY
HEOPraHMYECKHMH BEIECTBAMH C TIOMOLIBIO YPaBHEHUI COOTBETCTBYIOLINX XUMUYECKUX PEaKIINK;

c(OpMHUPOBAHHOCTh YMEHHUS KIacCU(PHUIMPOBATh XUMHYECKHE PEaKIUU 1O Pa3TUYHBIM MpPHU3HAKAM
(ducimy M cOCTaBy pearupyrolluX BELIECTB, TEIIOBOMY (P QEKTy peakuud, U3MEHEHHUIO CTEINCHEH OKHCIICHUS
JJIEMEHTOB, OOPATHIMOCTH PEAKIINH, YYACTHIO KaTaan3aTopa);

c(OpMHUPOBAaHHOCTh YMEHHH COCTABISATH YPaBHEHHMsI PEaKUWil pa3luYHBIX THIOB, MOJHBIE U
COKpal&HHbIe YpaBHEHHsI PeakLuii HOHHOTO 0OMEHa, YUUTBIBAs YCIOBUS, IPU KOTOPBIX ATH PEAKIMU HIYT 10
KOHIIA;

c(OpMHPOBAaHHOCTh YMEHHUH TIPOBOAWUTH PEAKLUUH, [OATBEPKIAIOIINE KAUYeCTBEHHBIH COCTaB
Pa3NUYHBIX HEOPTraHMYECKUX BEILECTB, PACIIO3HABATH OMBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI PaCKphIBaTh CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKIMN
MOCPEJICTBOM COCTABJICHUS AIEKTPOHHOTO OanaHca 3TUX PeakLuii;

c(OpMHUPOBAHHOCTh YMEHUH OOBACHAITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIHU OT Pa3TUIHBIX
(akTOpOB; XapakTep CMELICHUS XUMHYECKOIO PAaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO BO3ACHCTBHS
(mpunnun Jle HlaTense);

cOPMHUPOBAaHHOCTh yYMEHHH XapakTepHU30BaTh XUMHYECKHE TPOILECCHI, JIGKAIIUE B OCHOBE
MIPOMBIIIJICHHOTO TIOJIyYCHHsI CEPHOM KHUCIIOTHI, aMMHaKa, a Takke c(HOPMHUPOBAHHOCTh HPEACTaBICHUH 00
00IIMX HAYYHBIX MPUHLHUIAX U SKOJIOTMYECKUX MIPOoOIeMax XUMHUIECKOTO IPOU3BOACTBA;

c(OpMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHHUS C HCIOIB30BAHUEM TMOHAITHS «MaccoBas OIS
BEIIECTBA B PAacTBOpE», OOBEMHBIX OTHOIICHUM Ia30B IPU XUMHYECKHX PEaKLMAX, MAcchl BELIECTBA WM
00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM 00bEMY OJHOTO U3 YUYACTBYIOUIMX B PEaKLMH
BEIIECTB, TEIUIOBOrO d(p(eKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHl BEIICCTB, MPEBpAIICHHS H
COXpaHEHUS SHEPIUH;

c(hOpMHUPOBaHHOCTh YMEHHH COONOJATh TpaBWIIA TONB30BAHHUS XUMHUYECKOH TMOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, A TAKXKE MMPaBHiIa 0OPAIIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSIMHU
IO BBIMOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHHMH IUIAHWPOBATh W BBINOJHATH XMUMHYECKUH SKCHEPUMEHT (pazjioKeHHue
MEpOKCHIa BOJOPOAA B NPHCYTCTBUHM KaTajlu3aTopa, ONpEeAesCHUE CPeAbl PacTBOPOB BEIIECTB C IOMOLIBIO
YHUBEPCAIBHOTO WHAWKATOPA, BIUSHHUE PAa3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOW PEAKIUH, PEaKIHH
HMOHHOTO OOMEHa, KaueCTBEHHBIE PEaKUMU Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS,
peleHre SKCIepUMEHTANBHBIX 3a1ad 1Mo TeMaMm «Mertamns» 1 «HeMeTaruib») B COOTBETCTBUU C MPABUIIAMH
TEXHUKH O€30MacHOCTH MpU OOpalleHUH C BEIIECTBAMH U JIA0OPAaTOPHBIM 00OpYy/IOBaHUEM, TPEICTABISATDH
pe3yabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (OpMEe 3allUCH YpaBHEHHWH COOTBETCTBYIOIIUX pPEaKIUd |
(hopMynHpoBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3UPOBATH XUMUYECKYI0 HH)OPMAIINIO, TIOIY4aeMyIO U3
Pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBOW KOMMYHUKAIMU, IHTepHET U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOAAThH MPaBHiIa HKOJIOTMUYECKH 11eJIeCO00Pa3HOTr0O MOBEACHUS B OBITY
U TPYIOOBOM JESTENbHOCTH B LENAX COXPAHEHHS CBOETO 3H0POBbSl M OKPYXAIOLICH NPHUPOAHON Cpempl,
OCO3HaBaTh OIACHOCTh BO3JCUCTBUS Ha >KMUBBIE OPraHMU3MBI OIPENENEHHBIX BEIIECTB, TOHUMAs CMBICI
nokazarenst [1JIK, moscHATH Ha mpuMepax CcrocoObl YMEHBIICHUS W MPEJOTBPALICHUS WX BPEIHOTO
BO3/ICHCTBHS HA OPTaHU3M UYEIIOBEKa;

JUIsE 00yYaroIUXcsi C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE TPUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB M XMMUYECKUX SIBJICHUH;

JUIA CHENBIX M CINa0OBUAALIMX OOYYaIOLIMXCS: YMEHHE HCIIONB30BAaTh PEIbe(HO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaiiis 1uis 3anucu xumudeckux Gpopmya.
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Paznen 1. TeopeTuyeckne 0CHOBbI OPTraHUYECKO XMMHHU
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Pa3nen 1. TeopeTnyeckue 0CHOBbI XUMHUH
Crpoenue atomoB. [leproanueckuit 3akoH U bubnunoreka [IOK
1.1 [epromudeckas cucTeMa XUMHYECKHX deMeHToB JI. . 3 https://m.edsoo.ru/7f41a636
Mengeneena
bu6nmoreka IJOK
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Paznen 3. XumMus U )KM3Hb
bubmuoreka LIOK
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