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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHH Ha YpOBHE cpegHEro ooOmero obpasoBaHus pa3paboraHa Ha ocHOBe PenepaqbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit ®enepanumny», TpeOOBaHUI K pe3ysibTaTaM OCBOSHHMS (heaepanbHOU
00pa3oBaTeNpHOW  TpPOrpaMMbl  cpeaHero obmiero  obpaszoBanus (DOII  COO), mnpexacraBieHHBIX B DepeparbHOM
rocyJapcTBeHHOM obOpa3oBarensHoM craHmapre COO, ¢ yuérom Konmenmum mpernomaBaHus yIeOHOTO mpeaMeTa «XUMHS» B
oOpazoBaTenbHbIX opranu3anusx Poccuiickoit denepanyu, peann3yonnx OCHOBHbBIE 00pa30BaTelbHbIE IPOrPaMMBbl, 1 OCHOBHBIX
monoxernit «CTpaTerun pas3BuTus BocmuTaHuA B Poccmiickoit @enmepamun Ha mepuon mo 2025 roma» (Pacmopspkenue
IIpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOIXOZOB K pa3padOTKe MPOrpaMMBI 10 XMUMHH, K ONPEACTICHUI0 O0Ieil cTpaTernu oOydeHUs, BOCIIUTAHHUS U
pasBUTHsL O0ydalOIIMXCSl CpeACTBaMHU ydyeOHoro mpeamera «Xumus» juiss 10—11 xiaccoB Ha 0a30BOM YPOBHE COCTaBHIIN
koHuenrtyaibHble nonoxenuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LeJIeH, COAEp)KaHUs, pe3yJbTaTOB OOYy4eHHS U
TpeOOoBaHMUil K yPOBHIO ITOJJTOTOBKH BBITYCKHHKOB.

Xummdgeckoe oOpa3oBaHue, IMOTydaeMoe BBITyCKHHKaMU 00I1e00pa3oBaTeNlbHOW OpTaHM3aIN, SBISETCS HEOTHEMIIEMOMH
4acThi0 WX 00pa3oBaHHOCTH. OHO CIY)KHT 3aBEPINAIOIIAM STAalOM pealu3alldd Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX IETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHuUs. JTH IICHHOCTH KAacaloTCs MO3HAHUS 3aKOHOB
pUPOIbI, HOPMUPOBAHKS MHUPOBO33PEHHS U OOIICH KyJIbTYPHI YSIIOBEKA, @ TAKKE YKOJOTHUCCKH 0OOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBBIO M MPHUPOAHOH cpene. Peanusyercs xuMudeckoe oOpa3oBaHHE OOYYAIONIMXCS HA YPOBHE CPEIHEro OOIIero
00pa3oBaHUs CpeACTBaMHU y4eOHOTO TpenMeTa «XUMHS, COAepKaHHEe M MOCTPOCHHE KOTOPOTO OIMpENeNeHBl B MPOTrpaMMe IIo
XAMHH C YIETOM CIICIIU(PUKN HAYKH XUMUH, € 3HAUCHUs B MIO3HAHHUU MPHUPOJBI M B MaTepUALHON KU3HU OOIIECTBA, a TAaKXKe C
y49ETOM OOIUX ILeield W MPUHINIOB, XapaKTEePU3YIOMKUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro oO0mero o0pa3oBaHHS B
Poccuiickoit ®enepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK Urpact OCO6yIO POJib B COBpeMeHHOﬁ OUBHIIN3AallUH, B CO3JaHUHU HOBOM
0a3bl MaTepPIaJ'ILHOﬁ KYJIbTYPBI. OnHa BHOCHUT CBOH BKJIaa B Q)OpMHpOBaHI/Ie paMOHAJIBHOT'O HAYYHOT'O MBIIUJICHUSA, B CO3JJaHUC
LCJIOCTHOTO NPEACTABICHUA 00 OKPYXaromeM MHUPE KakK O €AUHCTBC IPUPOABLI U YCIIOBCKA, KOTOPOC (I)OpMI/IpyeTCH B XMMHHU Ha
OCHOBC INOHUMAHHUA BCIICCTBCHHOI'O0 COCTAaBa OKPYKAIOIICTO MHpPA, OCO3HAHHSA B3aUMOCBA3HU MCKAY CTPOCHHUCM BCHICCTB, HUX
CBOMCTBaMU U BO3MOKHBIMU 00JIaCTAMHU IIPUMCHCHMUS.

Tecno BSaHMOHeﬁCTByﬂ C ApyIruMu €CTCCTBCHHBIMH HAyKAMHU, XUMUS CTaJla HEOTHEMJICMOM YaCThIO MPIpOBOI>‘I KYJIbTYPBbI,
HeO6XOZ[I/IMBIM YCJIOBHUECM YCIICHIHOI'O TPYJa U )KU3HU KaKA0I'0 WICHA O6H.[€CTBa. COBpeMeHHafI XHUMUS KaK HayKa CO3UAaTeIIbHasd,
KaK HayKa BBICOKHX TCXHOJIOTHIA HalpaBJICHa Ha PpCIICHUC r100aabHbBIX HpO6J’I€M YCTOP’I‘IHBOFO pa3BUTHA YCJIOBCUYCCTBA —
CLIpLeBOﬁ, SHGpFeTH‘ICCKOfI, HPIHlCBOﬁ, JKOJIO'MYECKOM 0€30MacHOCTH U OXpaHbI 3J0POBbA.

B cooTBeTcTBHM ¢ 00IIMME LENSIMH M IPUHIMIIAMHU CPETHEr0 O0IIEero 00pa3oBaHMsI CoepKaHue mpeamMera «Xumus» (10—
11 xmaccel, 6a30BBIi YpOBEHb M3YyUEHHUS) OPHEHTHPOBAHO NPEHMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO IOJIrOTOBKY OOyYaroIIiXxcs,
HEOOXOANMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUECKUX OPHEHTHPOB, YCHEIIHOTO BKIIOYCHHUS B KHU3Hb COLMYMa, HPOJIOIDKEHUS
00pa3oBaHys B pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocTaBISFOIUMIE TIpeaMeTa « XUMU» SBISIOTCS 0a30BBIe Kypchl — «Opranudeckast Xumus» U «OO0mIast 1 HeopraHuJecKas
XAMUST», OCHOBHBIM KOMITOHEHTOM COZAEp)KaHUS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOW HAayKd: CHCTeMa 3HAHHH 110
HEOPTaHMYECKOW XMMUH (C BKIFOUCHHEM 3HAHUH W3 OOIIeld XMMUHM) U OpraHmdeckord Xxumun. GopMHupoBaHNE JaHHOW CHCTEMBI
3HAHUH MPHU M3YYCHUH TPeIMeTa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHHS BCEr0 MHOT000pas3ws BEIIECTB HA OCHOBE OOIMIMX
MOHSATHUN, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa comepxkaHus KypcoB — «Opranmdeckas xumisi» u «OOmas W HEOpraHWYecKas XUMHS» CHOPMHpPOBaHA B
ImporpaMMe IO XHMHH Ha OCHOBE CHCTEMHOTO TOAXOJa K HM3YYCHHIO YYeOHOTO Marepuaia M OOYCIOBICHA HCTOPHYCCKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha ONpENeNEHHBIX TEOPETUYCCKUX YPOBHAX. Tak, B Kypce OpraHHYECKOW XMMHHU BEIIeCTBA
paccMaTpHBAaIOTCSI Ha YPOBHE KIACCHYECKOH TEOPHHM CTPOSHHSI OPraHWYeCKHX COCAWHEHHWH, a TakKe Ha YypOBHE
CTEPEOXMMHUIECKHUX U AJIEKTPOHHBIX MPEICTABICHUNA O CTPOCHUH BemecTB. CBeieHns 00 N3ydaeMBbIX B Kypce BEIIeCTBaxX Jar0TCs
B Pa3BHUTHH — OT YTJIEBOIAOPOAOB JIO0 CIOKHBIX OMOIOTHYECKH aKTUBHBIX COSAMHEHUH. B Kypce opraHndeckoil XMMHUN MOTY4aroT
pa3BuTHE c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIETO 00pa3oBaHMs MIEPBOHAYAIBHBIC TIPEACTABICHNS O XUMHYECKON CBSI3H,
KJIaccH(UKAITMOHHBIX ITPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEUIECTB OT UX CTPOCHUS, O XUMHUIESCKON PEaKIiH.

[Tox HOBBIM YTJIOM 3pEHHSI B MpeAMeTe «XHUMHs» 0a30BOr0 YPOBHS PaCCMATPHBACTCS M3YYCHHBIH HA YPOBHE OCHOBHOIO
0011ero 00pa3oBaHMs TEOPETHUCCKUM MaTepHan u (haKTOJOTMYSCKHE CBEICHHS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B
4acTHOCTH, B Kypce «OOImas W HEOpraHW4ecKas XHUMHs» OOYYaloNIMMCs MPEAOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
MEPUOTUYECKOr0 3aKOHA C OOIIETEOPETUYCCKUX M METOMOJIOIMYCCKHX TMO3UIMH, TIyO)Ke MOHSITh HCTOPHYECKOE H3MCHEHHE
(yHKIUH 3TOro 3aKOHa — OT 0000mIaroIIeH 10 00BSICHSIONICH U IPOTHO3UPYIOIICH.



Enunas cucrema 3HaHUN O Ba)XKHEWIIMX BEIIECTBaX, MX COCTAaBE, CTPOCHHUM, CBOMCTBAX M NMPUMEHEHWH, a TaKXe O
XUMHUYECKHUX PEaKIUAX, UX CYINTHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHMs IOTMONHSeTcs B Kypcax 10 m 11 KiaccoB sneMeHTaMu
co/iep KaHUs, IMEIOIIUMHU KYJIbTYypPOJOTHISCKUHN 1 MPUKIIATHON XapaKkTep. ITH 3HAHMS CIIOCOOCTBYIOT TIOH UIMAHHIO B3aMMOCBSI3U
XMMUH C APYTUMH HAYKaMH, PACKPHIBAIOT €€ POJIb B MO3HABATCIHLHON M MPAKTUYCCKOHN JIEATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBAXKCHHS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPUU W TNPAKTHYCCKUX TNPUIOKCHUA XHMHUHU, MOMOTAIOT
BBIMYCKHUKY OPHCHTHPOBATHCS B OOIICCTBEHHO M JIMYHOCTHO 3HAYKMMBIX MPOOJIeMaX, CBS3aHHBIX C XUMHEH, KPUTHYCCKH
OCMBICITUBATh WHPOPMALUIO ¥ MPUMEHATH ¢ IS MOIMOJHCHUS 3HAHWMA, PEIICHUS WHTCIUICKTYAIbHBIX U 3KCICPUMEHTAIBHBIX
HCCIICIOBATEIBCKUX 3a/1au. B 1enom comepkanue yueOHOro mpeaMeTa « XUMUs» JaHHOTO YPOBHS M3Y4YCHHs OPHEHTHPOBAHO HA
(dopmMupoBaHUe y 00YUYAIOIIUXCS MUPOBO33PCHUYCCKON OCHOBBI JJIsl IOHMMAaHUS (BHIIOCOPCKUX UACH, TAKMX KaK: MaTepHAIbHOE
€IMHCTBO HEOPTraHMYECKOTO0 W OPraHW4YeCKOro MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM H CTPOCHHUEM,
MMO3HABAEMOCTh TIPUPONHBIX SIBICHHH IyTEM SKCIIEPUMEHTa W peIICHHS TPOTHUBOPEYH MEXIy HOBBIMH (akTaMu W
TEOPETHUYECKIMH TPEAIOCHUIKAMH, OCO3HAHHUE POJIM XUMHH B PEIICHHH SKOJIOTHIESCKUX IPOOIIeM, a Takxke IpobieM cOepekeHus
SHEPTEeTUYECKUX PECYPCOB, CHIPHS, CO3MAaHMS HOBBIX TEXHOJIOTHHA U MaTePHAIIOB.

B mnane perreHus 3agad BOCIIUTaHHS, Pa3BUTHsI M COLMANM3AIMU OOYYAIOMIMXCS NPUHSATHIE MPOrpaMMOil MO XUMHH
MOAXOIBI K ONPENEIICHNIO COACPKaHMSA M MOCTPOSHMS MPEAMETa MPEAyCMaTpUBAOT (JOPMHUPOBAHNE YHHUBEPCAIBHBIX YIEOHBIX
JIEUCTBUH, IMEIONINX 0a30BOE 3HAUCHUE JUISl PA3IMIHBIX BUIOB JSSATEIbHOCTH: PEIICHHS IPOOIIeM, TIONCKa, aHaIN3a U 00paboTKH
nH(popmanuy, HEOOXOAUMBIX AT MPHOOPETEHHS OMNBITAa MPAKTUYECKOH M HCCIENOBAaTEIbCKOW IEATEITPHOCTH, 3aHMMAIOIICH
Ba)KHOE MECTO B TO3HAHUU XUMHH.

B IMpaKTHUKE NpernoaaBaHusl XUMHUU KaK Ha YPOBHEC OCHOBHOI'O 0611161"0 06pa3OBaHI/I$I, TaK U Ha YPOBHC CPCIHCTO 06IH€FO
06paBOBaHI/IiI, npu onIpeACICHUN CO,I[Gp)KaTeJ'ILHOﬁ XapaKTCPUCTHUKHN meei HU3Yy4YCHUA MPCAMCTA HAIIPABJIICHUEM HepBOCTeHeHHOﬁ
3HAaYMMOCTHU TPAAUIITUOHHO HpI/ISHaéTCH CI)OpMI/IpOBaHI/IC OCHOB XMMHYCCKOM HAYKH KakK obmactu COBPECMCHHOI'O €CTCCTBO3HAHU,
HpaKTH‘IeCKOﬁ JACATCIBHOCTHU 4YCJIOBCKA M KaK OJHOI'O M3 KOMIIOHCHTOB MI/IpOBOfI KYJIBbTYPBI. C MeTOZ[PI‘IeCKOﬁ TOYKH 3PpCHUA
TaKoU MOJX0 K OIPCACTICHUIO nenaen N3Yy4YCHUA NPEAMETA SABJIACTCS BIIOJHE OIIpaBAaHHBIM.

CornacHO MaHHOHM TOYKE 3pCHUS TIABHBIMH ICIIMH H3y4deHHs mpeaMmera «Xumus» Ha 06a3zoBoMm ypoBHe (10 —11 xi.)
SIBIISTFOTCSL:

(hopMHpPOBaHUE CUCTEMbl XUMHYECKUX 3HAHUH KaK BaKHEUIIIEH COCTaBIIIONICH eCTEeCTBEHHO-HAYYHON KapTHHBI MUpa, B
OCHOBE KOTOPOM JIe)KaT KIFOUEBBIC MOHATHS, (yHAaMECHTAIbHBIC 3aKOHBI M TEOPUH XHMUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHUE U
MIOHMMaHHUE CYIIHOCTH JOCTYIHBIX 000OIIEHMH MHPOBO33PEHUYECKOTO XapakKTepa, O3HAKOMIJIEHHE C HCTOpHEll MX pa3BUTHS H
CTaHOBJICHUS;

(dbopMHpOBaHWE W DPAa3BHTHE MPEICTABICHUH O HAYYHBIX METOAAX IIO3HAHUS BEUIECTB M XUMHUYECKUX pPEaKIHH,
HEOOXOIUMBIX JJIsI MPUOOPETCHUS YMEHMH OpHUEHTHUPOBAThCA B MHPE BEIIECTB M XUMHUECKUX SBJICHUH, MUMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKOHN U ITOBCEAHEBHOM XKU3HY;

pa3BUTHE YMEHUH U CIIOCOOOB AEATEIIBHOCTH, CBA3aHHBIX C HAOJIIOJICHNEM U O0BACHEHHEM XHUMHYECKOTO SKCIIEPUMEHTA,
co0mI0IeHreM MpaBuil 0€30MacHOT0 0OpaIleHus C BeleCTBAMHU.

Hapsiny ¢ aTiM, conepkaTtenbHasi XapaKTepUCTHKA [IeJIed M 33/1a4 U3y4eHHsI IpeIMeTa B ITporpaMMe 1o XUMUHN YyTOUYHEHA U
CKOPPEKTHpPOBaHA B COOTBETCTBHM C HOBBIMH IPHOPUTETaMH B CHCTEME cpeaHero oomero ooOpas3oBanus. CeromHs B
MpenolaBaHUd XUMUU B OOJBINEH CTENeHW OTHAETCS NPEANOYTEHHE NPAKTUUECKOW KOMIIOHEHTE COAEp)KaHUs OO0ydeHus,
OpUEHTHPOBAHHON Ha MOJTOTOBKY BBIMYCKHUKA O0O0IIE00pa30BaTEeIbHON OpraHM3alllH, BIIAJACIONIETO HE HA0OpPOM 3HAHHH, a
(YHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMHU M YMEHHUSMHU aKTUBHOTO MOJY4EHHs 3HAHUH U IPUMEHEHHS UX B PEasIbHOM
KW3HH JUISl PEIICHUS TPAKTHUECKHUX 3a7ad.

B cBsI3M ¢ 3TUM ITpH U3yUCHHUH IpeaMeTa « XUMHUS» TOMUHHUPYIOIIee 3HaYeHUE IIPHOOPETAIOT TaKue LIeNH U 3a/1a4H, KaK:

ajanranys o0ydJaroIuXcsl K YCIOBHSAM JTUHAMHYHO Pa3BUBAIOLIETOCS MUpA, (JOpMHUPOBaHNE MHTEIUICKTYalIbHO Pa3BUTON
JIMYHOCTH, TOTOBOM K CaM000pa30BaHMIO, COTPYIHUUECTBY, CAMOCTOATEIIEHOMY NPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTyalUsiX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

(dopMupoBaHHEe Y 0OYYAIOMIMXCS KIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHIIHIA), UMCIOIINX YHUBEPCAIBHOE 3HAYCHUE
JUISl Pa3IMYHBIX BHUJOB JIEATEIBHOCTH: PEIICHUs TPoOJeM, MOWCKa, aHAIM3a W 00paboTKH MHQOPMAIUH, HEOOXOTUMBIX IS
MIPUOOpPETEHUsT OTBITAa JACSITEILHOCTH, KOTOpasl 3aHMMAaeT BAKHOE MECTO B MO3HAHWU XUMHH, a TaKXKe ISl ONEHKH C MO3UIII
9KOJIOTHYECKON 0€30MacHOCTH XapakTepa BIIMSHHS BEIIECTB M XUMHYECKHX MPOIECCOB HAa OPTraHU3M YeJIOBEKa M MPHUPOIHYIO

cpeny,

pa3BUTHE IO3HABATEJIBHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYdYaromuxcs: CHOCOOHOCTH
CaMOCTOATENIFHO TPHOOpETaTh HOBBIE 3HAHWSA 10 XHUMHH B COOTBETCTBHH C JKH3HCHHBIMH ITOTPEOHOCTSAMH, HCIIONB30BATh
COBpEMEHHBIE WH()OPMALMOHHBIE TEXHOJIOTWH /I TIOMCKa W aHajuu3a Yy4eOHOH H Hay4dHO-TIOMYJSAPHOM wWH(popManun
XMMHUYECKOIO COJIEPIKAHUS;



(dopMHupOBaHHE W pAa3BUTHE Y OOYYAIOMMXCA aCCOIMATUBHOTO M JIOTWYECKOTO MBIIUICHUS, HaOII0NaTeIFHOCTH,
coOpaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, NPU ITUIAHUPOBAHWU M NMPOBEICHUN XUMHUECKOTO
9KCICPUMEHTA,

BOCIIUTaHNE y O00ydaromuxcst yoe:kIEHHOCTH B TYMaHHCTHUYECKOHM HANPaBICHHOCTH XUMHH, €€ BaXXHOW PO B PEIICHUU
rI00aTbHEIX MPOOJIEM PAIMOHATBHOTO IPHPOAONOIB30BAHMS, IIONOJHEHUSI HHEPreTHUECKHX PECYPCOB U COXPAHEHUS
MPUPOTHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIMMOCTH OEpEKHOTO OTHOIICHMS K HPUPOJE M CBOEMY 3II0POBBIO, a TAKXKE
MPUOOPETEHNs OMBITA WCIIOJNB30BAHHS MONYYCHHBIX 3HAHWN [UIA NPHHATHS TPAMOTHBIX DPEIICHWH B CHUTYallWsX, CBA3aHHBIX
C XMMUYECKHMU SIBIICHUSIMH.

B y4ueOHOM mmane cpemHero oOmiero oOpa3oBaHMS MpeaMeT «XUMUsM» 0a30BOTO YPOBHS BXOAWT B COCTaB IpPEAMETHOU
obnactu «EcTeCTBEHHO-HAYYHBIE IIPEIMETHI».

OOmuiee 4YMCIO YacoB, OTBEACHHBIX [UIS HM3Yy4YCHHS XUMHHM, Ha 0a30BOM YpOBHE CpEIHEro oO0Imero ooOpa3oBaHUS,
coctaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hemenmo), B 11 xiacce — 34 gaca (1 4ac B HEIEIIO).

COJAEPKXAHUE OBYUEHUSA

10 KJIACC
OPITAHUYECKASA XUMMHUS
TeopeTnueckne 0CHOBbI OPraHMYecKON XMMHUHU

IIpenmer opraHMYecKOd XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B MOJTYYEHUU HOBBIX BELIECTB U MaTepualoB. TeopHs CTpoeHUs opraHudecknx coennHenuii A. M. Bytneposa, e€ 0CHOBHEIE
nostoxxeHus. CTpyKTypHbIE (YOPMYITBI OPTaHUIECKUX BEIecTB. [ oMoorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUUECKUX
COEIMHEHUAX — OJUHAPHBIE Y KPATHBIE CBA3H.

[IpencraBnenue o kiaccudukauy opraHuueckux BemiecTB. HoMeHknaTypa opraHuuecKux COeANHEHN I
(cucremarnueckas) U TPUBHAIBHBIC HA3BaHUS BAXHEHIIINX MPEICTaBUTENICH KJIAaCCOB OPTaHUIECKUX BEIIECTB.

BKCHCDHMCHT&HLHHC METOJIbl M3YUYCHHUS BEIICCTB U MX IPEBPAILLICHUM: 03HAKOMJICHHE C 06pa3uaM1/1 OpPraHn4CcCKux
BCLICCTB U MAaTCpHajlaMi Ha UX OCHOBC, MOACIMPOBAHUC MOJICKYJ OPIraHUYCCKUX BCIICCTB, Ha6J'IIO,I[€HI/Ie " OIMMCAaHHUC
JACMOHCTPAILIMOHHBIX OIIBITOB IO MPEBPAIICHUIO OPraHNYICCKUX BCIICCTB IIPU HArp€BaHUU (HHaBJ’IeHI/Ie, 06yFHI/IBaHI/IC u I‘OpGHI/Ie).

Yraesoaopoas!

AJKaHBI: COCTaB U CTpOCHHUC, TOMOJIOTHYCCKHI psaA. MertaH u 3TaH — HpOCTCﬁH.IHe MpEeACTaBUTCIIN aJIKAHOB: (I)I/ISI/I‘IGCKI/IG n
XHUMHUYECKUE CBOMCTBA (peaKHI/II/I 3aMCIICHUA U FOpeHI/Iﬂ), HaXOXIACHUC B MPUPOJE, MOJTYIYCHUE U TIPUMEHECHUEC.

AJKEHBI: COCTaB M CTPOCHUE, FOMOJIOTMYECKUN psif. OTWIEH U NPONWIEH — MNPOCTEHIINE NPEACTABUTENH alKEHOB!
¢bu3nyYecKkue U XMMUYECKHE CBOMCTBA (PEaKLMK THAPUPOBAHUS, TaIOTEHUPOBAHUS, THAPATAINH, OKUCIEHHS U TTOJHMMEPHU 3alnH),
[IOJIyY€HHUE U IPUMEHEHUE.

Ankamuensl: OyraameH-1,3 u MermnOyramuen-1,3: cTpoeHHme, BaKHEWIIHE XWMHUYECKHE CBOWCTBA (peakmus
nonMepu3anun). [lomydeHrne CHHTETHIECKOTO KaydyKa U pe3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTpOCHUA, TOMOJIOTHYECKHI psA. AI.[eTI/IJ'IeH — HpOCTCﬁmHﬁ NpeACTaBUTCIIb AJIKWHOB!
COCTaB, CTpPOCHUC, (I)I/ISI/I‘Ie()KI/IG U XHMHYECKHE CBOMCTBA (peaKuI/m TUApUPOBAHUSA, TAJIOICHUPOBAHUA, r'HApaTaluu, I‘OpeHI/Iﬂ),
TMOJYYCHUC U IPUMCHCHUEC.

Apensl. benson: cocras, cTpoeHne, pu3nyuecKre W XUMHYECKHE CBOWCTBA (pEeaKLIWH TaJIOTCHUPOBAHHWA M HUTPOBAHHA),
NOJydYeHHe W IpUMeHeHue. Toryon: cocmas, cmpoeuue, Qusuyeckue u Xumudeckue coUCmsea (peakyuu 2ano2eHupo8aHus u
HUMPOBAHUSA), NONyUeHue U npumeHeHue. TOKCUYHOCTb apeHOB. ['eHeTHuecKast CBA3b MEX]y yTII€BOAOPOJAAMH, IPUHAATIEKAIIUMUI
K pa3JIN4HbIM KJIaccaM.

[TpupoaHble UCTOYHMKN YTiaeBoxopoaoB. IIpupoaublii ra3 u nonyTHele HeQTsHBIE ra3sl. HedTh U €€ nmpoucxoxiaeHue.
Crioco0b! TepepaboTKH HeTH: TIeperoHKa, KPeKHHT (TepMHYECKHH, KaTaTMTHUECKUH ), miuponn3. [IpoaykTel nepepadboTku HedTH,
UX IPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroyib 1 IpOIYKTHI €ro nepepadoTKH.



OKCIIepUMEHTAIBHBIC METO/BI M3YICHUS BEUIECTB M MX MPEBPAIICHUHA: 03HAKOMIIEHHE ¢ 00pa3aMu IuIacTMace, KaygayKoB
u pesmHbl, komwiekiyu «Hedtb» u «VYrome», MoIenupoBaHWE MOJIEKYN YIJIEBOJAOPOAOB M TaJOTE€HONPOU3BOIHBIX,
MIPOBEICHUE IPAKTHICCKON pabOTHI: IIOTyYeHHUE STIICHA U H3YICHHE €0 CBOUCTB.

PacuértHrle 3a1aun.

BrruncieHust o ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA MCXOJHOTO BEIECTBA WM MPOAYKTA
PEaKIUK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB MIIH MIPOILYKTOB PEaKIUN).

Kncnopoucoaepmamne OPraHnveCKue COCANHCHUA

[IpenenbHblE OHOATOMHBIE CIHPTHL. METaHON M 3TAHON: CTPOCHHE, (PHU3UUECKHE M XUMHUECKHE CBONCTBA (PEakIuu C
aKTUBHBIMU MeTaJlsIaMM, FaJOT€HOBOJOPOJAaMH, TOpPEHHue), MpUMEHEeHue. BonopoaHble CBA3M MeXAy MOJNEKYIaMU CIHPTOB.
JleiicTBHe MeTaHOIA U 3TaHOJIA HA OPraHKU3M YeJIOBeKa.

MHOT0aTOMHBIE CIUPTHL. DTHIICHTIIMKONIb U TIUIEPHH: CTPOSHHE, (PU3NUECKHe U XUMHIECKUE CBOMCTBA (B3aNMOIEHCTBIE
€O ILIEeJIOYHBIMHI MeTaJIJIaMHU, Ka4eCTBEeHHAsl peaKlis Ha MHOTOAaTOMHBIEe CIUPTHI). JleiicTBue Ha opranu3M denoseka. IIpumenenune
TIIMIEPUHA U STWICHTJIUKOJIS.

@DeHoI: CTpoeHNe MOJICKYJIIBI, PI3HYECKUe U XUMUIecKre cBoiicTBa. TokcnuHocTs penona. [Ipnmenenne ¢peHomna.

Anbperunpl u kemonsi. DopMmanbieruy, aneTalbAeIuA: CTPOCHHE, (HU3WYECKHE W XUMHUYECKUE CBOWCTBA (peakiuu
OKHCIICHHS U BOCCTAHOBIICHNS, KAUECTBEHHbIC PEAKINN), TIOJyYCHNE U IPUMECHEHHE.

OIHOOCHOBHBIE Mpe/eNbHble KapOOHOBBIE KHCIOTHL. MypaBbHHAas W YKCYCHasi KHCJIOTBL: CTpOeHHE, (HU3MYECKHUE U
XMMHUYECKHE CBOMCTBa (CBOIicTBa, 00IIME IS Kilacca KUCIIOT, PEakys dTepuuKann), IorydeHne u npuMeHenue. CteaprHoBast
U OJICMHOBAsl KHMCJIOTHI KaK NPEJCTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. MBIIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX
MOIOILEE EHCTBHUE.

CnoxHble 3(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3 cioxHbIX 3¢upoB. XKupsl. 'maponus xupos.
IIpumMenenne xupoB. bronorndeckas poJb ;KUPOB.

VYrineBonsl: cocTaB, KIacCH(UKaIMs yriaeBoJOB (MOHO-, U- M MoJMcaxapuasl). ['7I0k0o3a — IpocTeHuii MOHOCaXxapuu:
0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, (PU3MYECKUE U XUMHUYECKHe CBOlicTBa (B3aumozeiictue ¢ ruapokcunoM memu(1l), okucnenne
aMMMauHBIM pacTBOpoM okcupa cepedpa(l), BocctaHOBICHHE, OpOXKECHHE TIIIOKO3BI), HAXOXACHHE B IIPHUPOJE, NPUMEHEHHE,
6nonorndeckast posib. @otocunTe3. OpyKTO3a KaK H30MEp TITFOKO3BI.

Kpaxman u nemmono3a kKak IpUpojHble moiauMepsl. CTpoeHHe KpaxMmana M LeiTono3bl. dusndeckne U XUMHUYECKHE
CBOMCTBA KpaxMaia (TUAPOIIN3, KAaUeCTBEHHAs PEaKIHs C HOJIOM).

OKCIIepUMEHTATIbHBIC METOJbl W3YYEHHs BEIIECTB W WX MPEBPAlICHWH: NpPOBEIEHHE, HAONIIOJCHHE M OIHCAHHE
JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAUECTBEHHBIE PEAKIUU OJHOATOMHBIX CITUPTOB (OKHMCICHHE 3TaHOJA OKCHJIIOM
meau(Il)), MHOrOaTOMHBIX CHHUPTOB (B3amMojeiicTBue TauuepuHa ¢ rtuapokcugoM Meau(ll)), ampnerunoB (OKuCIeHHE
aMMHayHBIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom menu(Il), B3amMoneiicTBHe Kpaxmaia C HOJOM), HpPOBEICHHE
MIPAaKTHYECKOH pabOThI: CBOWCTBA pacTBOpa YKCYCHOW KHUCIIOTHI.

PacuérHble 3a/1aun.

Brraucienus mo YpPaBHCHUIO XAMUYICCKOMN peaknuu (MaCCLI, 06’BéMa, KOJIMYECTBAa HMCXOAHOI'0 BCIICCTBA HJIK IMPOAYKTa
pCaKuu 1o N3BECTHBIM Macce, O6’I>éMy, KOJIMYECTBY OJTHOI'O M3 UCXOAHBIX BEHICCTB UJIN ITPOJYKTOB pealcunn).

A3OTCOHCp)KaIIII/IC OpPraHn4eCKue COCANHCHU .

AMMHOKHUCIIOTBI KaK an)OTepHI)IC OPTraHNYECKUEC COCIAMHCHUA. dusnyeckne U XUMUYECKHE CBONCTBA aMHHOKHCIIOT (Ha
npumepe FJ'[I/IIII/IHa). Bronoruueckoe 3HaueHNe aMHHOKHCIIOT. HCHTI/II[LI.

benkn xak mpHpOJHBIE BHICOKOMOJICKYJSIpHBIE COeNWHEHUWs. [lepBUYHAsl, BTOpUYHAS W TPETHUYHAs CTPYKTypa OEIKOB.
XuMudeckue cBOMCTBa OEIKOB: THIPOJIN3, ICHATYPAIUs, KAYSCTBEHHBIC PEaKIIH Ha OCIIKH.

OKCIIepUMEHTAIbHBIE METOJbI M3YYEHUsS BEIIECTB M WX NPEBPANICHHWH: HAONIOJCHWE W ONHCAHHWE JeMOHCTPAIMOHHBIX
OTIBITOB: JIeHATypaIus OSIKOB IPH HarpEBaHWH, [IBETHBIE PEAKIIUH OCITKOB.




BLICOKOMOJ’[eKyJIﬂpHLle COCIMHCHUSA

OCHOBHEIE IIOHSTHS XHUMHHU BBICOKOMOJICKYJISIPHBIX COCHHHGHHﬁZ MOHOMCEp, IMOJUMEDP, CTPYKTYPHOC 3BCHO, CTCIICHb

nmoJmMepusanu, CpEaHAsS MOJICKYJIIpHas Macca. OCHOBHBIC MCTOABI CHHTE3a BBICOKOMOJICKYIIAPHBIX COCTUHCHUN —
TIOJIMMEPU3ard YU MOJIMKOHACHCAIIUA.

3KCHCDI/IMCHT3J’ILHHG METOJIbl M3YUYCHHUSI BEIISCTB M HMX IMPEBPAICHUM: O3HAKOMJICHHE C o6pa3uaMH MMpUPOJAHBIX U
HNCKYCCTBEHHBIX BOJIOKOH, I1IJITaCTMAacCC, Kay4yKOB.

MexXnpeaAMETHBIC CBSI3H.

Peanuzanus MeXIpenMETHBIX CBSI3eéd IpHU M3YYEHHHM OpraHudyeckol xumuu B 10 Kiacce OCYIIECTBISETCS uepe3
UCTIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSATUH, TaK M IMOHATUH, SBIIOIIUXCA CUCTEMHBIMH IS OTHACNIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TOHATHS: SIBIICHHE, HAYYHBIM (pakT, THIOTE3a, 3aKOH, TEOPHs, aHalli3, CHHTES,
KkiaccupuKaIys, MepuoTUIHOCTh, HAOIOICHNE, U3MEPCHHUE, SKCIICPUMEHT, MOJICIHPOBAHUE.

Om3uka: MaTepus, SHEPTHs, Macca, aToM, SJIEKTPOH, MOJIEKyNa, SHEPreTHYeCKUH YpPOBEHB, BEIECTBO, TENO, OOBEM,
arperaTHOE COCTOSTHHE BEIIECTBa, (PH3NIECKHUE BEIMINHBI M CIUHHIIBI UX N3MEPEHUS.

buonorus: kiertka, opranusM, ouocdepa, 0OMEH BEIECTB B OpraHu3Me, HOTOCHHTE3, OHOIOTHUECKU aKTUBHBIE BEIECTBA
(Oenkw, yrIIeBOIBI, )KUAPHI, HEPMEHTHI).

I'eorpadus: MuHEpalbl, TOPHBIE TIOPO/IbI, MI0JIE3HBIE HCKOTIAeMbIe, TOILTHBO, PECYPCHI.

Texuomorus: MAMICBBIC TPOAYKTbI, OCHOBBI palMOHAJIBbHOTO MHUTAaHWUA, MOIOIIHUC CPEACTBA, JICKAPCTBCHHBLIC U
KOCMETHUYCCKUE MTpErapaThbl, MaTECpHaJibl U3 HCKYCCTBECHHBIX U CUHTCTHYCCKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopeanecxne OCHOBBI XUMHH

XuMudeckuit ayeMeHT. AToM. Smpo atoma, M30TOMBI. DJIEKTpOHHAs 000JI0uKa. DHEPreTHUECKUe YPOBHHU, MOTYypPOBHH.
ATtoMmHbBIe OpOuTANH, S-, P-, d- 2meMeHTbI. OCOOEHHOCTH pacIpeeeH sl JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YeTHIPEX EPUOJIOB. DIEKTPOHHASI KOH(PUTYpAIHs aTOMOB.

[lepronnueckuii 3akoH u Ilepuonndeckas cucrema xumuueckux snemeHToB J[. M. Menzaeneesa. CBsi3b MEPHOANIECKOTO
3akoHa U [lepuonuueckoi cucteMbl XxumMuueckux anemeHToB [I. V. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOEHHsI aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOHCTB XUMHUUYECKUX 3JIEMEHTOB H 00pa3yeMBIX UMH IPOCTHIX M CIOXKHBIX BEIECTB 110 TPYIIaM U
neprogam. 3HaueHUe NepUoAMYECKOT0 3aKOHa B Pa3BUTHH HAYKH.

CTpoeHHe BEIllECTBA. XHMMHUYECKas CBSI3b. BUABI XUMHYECKOM CBSI3H (KOBaHeHTHaH HCTIOJISIpHAsA W TOJIApHasi, WOHHasA,
MeTaJ’IJ’IH‘IeCKaH). MexaHu3MEbI O6paSOBaHI/IH KOBAJICHTHOH XHUMHYECKOH CBS3HU (O6MCHHBII71 u ,I[OHOpHO-aKLIeHTOpHLIﬁ).
BOI[OpOZ[Ha?I CBs3b. BaneHTHOCTE. SHCKTpOOTpI/IL[aTCJILHOCTB. Crernedn okucieHus. VMIoHbI: KaTHOHBI M aHUOHEL.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOIO CTPOEHHMA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. |HIIBI
KPUCTAJUTHYECKUX PEHIETOK. 3aBHCUMOCTh CBOHCTBA BEIIECTB OT THIA KPUCTAJUINIECKOH PEIIETKH.

ITonsTHE 0 TUCTIEPCHBIX cucTeMaX. VICTUHHBIE ¥ KOJUIOUAHBIE pacTBOPEI. MaccoBasi 10 BENIeCTBa B pacTBOPE.

KﬂaCCI/I(I)I/IKaHI/ISI HEOPraHN4CCKUX COGHHHGHI/Iﬁ. HOMCHKJ'IaTypa HEOPraHN4eCKUX BELICCTB. I'eneTnyeckas CBs3b
HEOPraHMYCCKUX BEHICCTB, MPUHALJICKANINX K PA3JIMIHBIM KJ1acCcaM.

Xumuaeckast peaknus. Knaccmbnxaum{ XUMHYCCKUX peaKIlI/Iﬁ B HeOpFaHH‘lCCKOﬁ u OpFaHH‘IGCKOﬁ XHMHUH. 3aKOH
COXpaHCEHHA MACChl BEIIECTB, 3dKOH COXPAaHCHHA U NMMPEBPALICHUA SHEPIUU IIPHU XUMHUYCCKUX PCAKIUAX.



CKOpOCTh peakiuy, e€ 3aBUCUMOCTh OT pa3UIHbIX (pakTopoB. OOpaTUMBbIC peakiiui. XUMHIECKOe paBHOBecHe. DaKTOpPHI,
BIIMSIOIIUE HAa COCTOSIHUE XUMU4ueckoro paBHosecus. [Ipuniun Jle [llaremnse.

DnekTponutrdeckast nuccorpanusi. CuibHble W ciadblie 3nekTponuThl. Cpena BOIAHBIX PAacTBOPOB BEIECTB: KHCTAs,
HEWTpasbHas, HIeJI0YHasl.

OKUCIIUTENBHO-BOCCTAHOBUTEIHHEIC peaKkuuu.

OKcnepUMeHTAIbHBIC METO/Ibl U3YUCHHS BEIIECTB U UX MpeBpallleHui: neMoHcTpanus Tabnu «llepuonuueckas cucrema
xuMuueckux anemenToB [I. V. MenzaeneeBay, H3yueHne MoJIeliei KpUCTAJUTMUECKUX PELIETOK, HAOJI0ICHHE
U ONHCAaHUE JEMOHCTPAIMOHHBIX M Ja0OPaTOPHBIX OIBITOB (Pa3lIoKEHUE NEPOKCHUIA BOOPO/a B IIPUCYTCTBUHU KaTallu3aTopa,
OIIpeJIeTICHUE CPe/Ibl PACTBOPOB BEIECTB C MOMOIIBIO YHUBEPCATBHOTO HHANKATOPA, PEaKI[M1 HOHHOTO OOMEHa), IIPOBEICHHE
MPaKTHYECKOH paboThl «BiusHUE pasmIHBIX (PaKTOPOB HA CKOPOCTh XMMUUECKOH PEaKIIM».

PacuétHble 3a1auu.

Pacuérbl Mo ypaBHEHHAM XMMHUYECKHX PEAKIUH, B TOM YHCIE TEPMOXHMHUYECKHE PACUETHI, PacUEThI C HCIIOJIB30BAHUEM
MOHATHUS «MaccoBasi JOJIS BELECTBAY.

Heoprannueckast Xumms

Hemeramnsl. Ilonoxxenue HemeramioB B Ilepuonudeckoil cucreme xumuueckux diemeHtroB [l WM. Menneneesa u
0COOCHHOCTH CTpOeHHsI aTOMOB. Dn3nUecKre CBOHCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAUIOB (Ha NMpHMeEpe KHUCIOpOoJa, CEpbl,

¢docopa u yriepona).

XUMHUYCCKUE CBOWCTBA BAKHEHIIMX HEMETAJUIOB (TaJlOTCHOB, CEPbI, a30Ta, Qocdopa, yriepoaa ¥ KPEeMHHs) U HX
COCTUHEHUH (OKCHIOB, KHCIOPOICOACPKALINX KIUCIOT, BOIOPOIHBIX COSTNHCHHN).

IIpumeHeHNEe BaKHENIINX HEMETAIUIOB U UX COCIMHEHU.

Mertamner. [onoxxenue merammioB B [leproamdeckoit cucteMe xuMmudeckux dneMeHToB J[. Y. MennemneeBa. OcoOeHHOCTH
CTPOCHHUS JJICKTPOHHBIX 000J0YeK aroMoB MeTauioB. OOume Qusnueckue cpoiicTBa MeTawioB. CIUiaBsl METAJUIOB.
DIEKTPOXUMHUYECKUH Psil HANIPSDKEHUH METaJIoB.

XuMudecknue CBOHCTBa BKHEHUIIINX METAIUIOB (HATPHA, KN, KaIbIUi, MATHAH, aJFOMHHAHN, IMHK, XPOM, JKEJIe30, MEIb)
H UX COCTMHCHUM.

O6H.II/IG CIOCOOBI IMOJYUCHUA MCTAJIOB. HpI/IMCHCHI/Ie MCTAJIJIOB B 6BITy U TCXHHUKE.

OKCIEePUMEHTAIBHBIE METOJbl W3YUYCHUsI BEIIECTB M WX TMPEBPAIICHUH: U3y4YeHHE KOJUIeKIuu «MeTauibl U CIJIaBbiy,
00pa3ioB HEMETAIUIOB, PEICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4, HAOII0ICHHE M ONMHCAHHE [EMOHCTPAIIMOHHBIX U Ja0OPaTOPHBIX
OMBITOB (B3aUMOJECHCTBUE TUAPOKCHIA ATIOMHUHHUS C PACTBOPAMH KHUCIOT M MIENIOYed, KAYeCTBEHHbIC PEAKIIMHd HA KATHOHBI
METaJIJIOB).

PacuérHple 3agaum.

Pacuérel Macchl BemecTBa MM 0O0BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MIM OOBEMY OFHOTO M3
YYacCTBYIOUINX B PEAKIMH BEMIECTB, pacu€Thl Macchl (00bEMa, KOJIMIECTBA BENIECTBA) MPOAYKTOB PEAKIINU, €CIIH OJTHO U3 BEIICCTB
HUMEeT IPUMECH.

XHMMHA U )KH3Hb

Poinb xuMum B o0OecrieueHun BKOHOFH‘ICCKOﬁ, 3H€p1"eTPI‘ICCKOI>i u HI/IIHCBOﬁ 6630HaCHOCTI/I, pa3BUTUU MEAUIIUHBI. IlousTue
0 HAYYHBIX METOAAX MMO3HAHUA BEUICCTB U XUMUYCCKUX peaKunﬁ.

HpeﬂCTaBJ’IGHI/IH 00 O6IIII/IX HAYYHBIX ONPHUHIUIIAX [IPOMBIIIVICHHOI'O IMOJYYCHUA BaKHEHIITMX BCIICCTB.

YeoBek B MHUPEC BCUICCTB U MAaTCPUAJIOB: Ba)KHEHIIIHES CTPOUTCIIbHBIC MaTEPpUaJIbl, KOHCTPYKINOHHBIC MaT€pUaJIbl, KpaCKH,
CTCKJIO, KEPAMUKaA, MaTCpHUAJIbl AJI SJICKTPOHUKHU, HAHOMATEPHAJIbl, OPraHUYCCKUE U MUHECPAJIbHbIC yHO6p€HI/IH.



XuMHUST W 3I0pOBbE UEJOBEKa: IMpaBWJIa HCIIONB30BAHHUS JICKAPCTBEHHBIX IMPETapaToB, TpaBHia O€30MacHOTO
HCIIOJIB30BAHUS MpenapaToB OBITOBOM XAMHU
B IIOBCETHEBHOM JKU3HU.

MexXnpeaIMETHBIC CBSI3H.

Peanuzanus MECKIPEAMETHBIX CBs3eH Ipu U3y4YCHUN O6H161>i u HeOpFaHH‘IeCKOﬁ xumud B 11 kimacce OCYHICCTBJIACTCA YEPC3
HCIIOJIb30BAHUE Kak 06HII/IX €CTECTBEHHO-HAaYIHBIX HOH?[TPIﬁ, TaK H HOHHTHﬁ, ABJIAOIINUXCA CHCTCMHBIMH JII OTIACIBHBIX
NPpEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OGHII/IC €CTCCTBCHHO-HAYUYHbBIC TOHATUS: Hay‘lHI)II;II q)aKT, TUnoTe3a, 3aKOH, TCOpU:A, aHaJIUu3, CHUHTE3, KJ'IaCCI/I(l)I/IKaHI/IH,
NEPUOANIHOCTD, HaGJ’IIOZ[eHI/Ie, SKCIICPUMEHT, MOACIMPOBAHUEC, U3BMEPCHUEC, ABJICHUC.

dusmka: Matepud, SHCPrud, macca, aroM, 3JICKTPOH, IIPOTOH, HeﬁTpOH, HOH, H30TOIl, paJluOaKTUBHOCTb, MOJICKYJIA,
BHGPFCTI/I‘leCKI/Iﬁ YpOBCHb, BCIICCTBO, TEJIO, O6T)éM, arperaTHoe COCTOAHUEC BCIICCTBA, (1)I/I3I/I‘-ICCKI/IG BCIIMYMHBI U COAUHULBI UX
HU3MEPECHUA, CKOPOCTh.

Buomorus: kierka, opraHu3M, 3KOcHUcTeMa, Omocdepa, Makpo- M MHKPOIJIEMEHTHI, BHTaMUHBI, OOMEH BEIIECTB B
opraHusMe.

Feorpa(bm{: MUHEpAJIbl, TOPHBIC TOPO/JbI, IMOJIC3HBIC HCKOITACMBIC, TOIIIIMBO, PECYPCHI.

Texnomorus: XUMHNYCCKasa TIPOMBIINIIICHHOCTD, MCTAJLTypTrus, MIpOU3BOACTBO CTPOUTCIIbHBIX MaTepuaioB,
CEIIbCKOXO03SIHCTBEHHOC MMPpOU3BOACTBO, MNHUIICBASA MNPOMBIIIICHHOCTD, (I)apMaI_IeBTI/I‘ICCKaFI MNPOMBIINUICHHOCTh, HPOU3BOACTBO
KOCMCTHYCCKUX IIPpenapaToB, MIPOU3BOACTBO KOHCTPYKIMOHHBIX MaTCPUAJIOB, DJICKTPOHHAA IPOMBINUICHHOCTD, HAHOTCXHOJIOT'UH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMEBI 11O XMW HA BA30BOM VYPOBHE CPEIAHEI'O
OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHUS OOYYalOUIMMHCA IIPOTPaMM CPEeIHEro OoOIero
00pa3oBaHUs (JMYHOCTHBIM, METANPEeIMETHBIM U MpeaMeTHBIM). HayuyHO-MeToan4uecKoif OCHOBOH st pa3pabOTKU IUIAHUPYEMBIX
PE3yIbTaTOB OCBOCHUS IIPOrPaMM CPEIHET0 00LIero 00pa3oBaHus SABIETCS CUCTEMHO-AESATEIbHOCTHBIN MOXO.

B cooTBeTcTBHM C CHCTEMHO-AEATENHLHOCTHBIM IIOJXOJOM B CTPYKTYpE JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IIpeIMeTa
«XHUMHUs» Ha yPOBHE CPEIHETO 00ILEro 00pa30BaHus BbIIEICHBI CIEIYIOIINE COCTABIIIOIIUE:

OCO3HaHHC O6y‘laIOH.II/IMI/ICH pOCCHﬁCKOﬁ Fpa)KI[aHCKOﬁ HUIACHTUYHOCTH — TOTOBHOCTHU K CaMOpa3BUTHIO,
CaMOCTOATEIIBHOCTU U CAMOOIIPEACIICHUIO,

HaJIM4YKMeC MOTHUBAIlMU K 06yqu1/Ho;

LIeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHWH JMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH W HCTOPUUECKUX
Tpamuiuii 6a30BOW HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaloUIUXCs PYKOBOJCTBOBATHCS B CBOEH JIEATEIHHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHU, MPUCYITUMH IIEJIOCTHOHN CHCTEME XUMHUYECKOTO 00Pa30BaHHUS;

HaJIMYUEC IMPaBOCO3HAHUA 9KOJIOTHYECKOM KYJIbTYPbI U CIIOCOOHOCTH CTaBUTh 1EJIN U CTPOUTD KU3HCHHBIC ITUIAHBI.

JIugHOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa «XHMHUS» JOCTHTAIOTCS B CIMHCTBE YYeOHOH M BOCIHTATEIBHON
JIEATENHPHOCTH B COOTBETCTBUM C TYMaHHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJeaJIaMu
POCCHIACKOTO Tpa)kIaHCKOTO OOINecTBa, MPUHATHIMH B OONIECTBE HOpMaMH M TPaBWJIAMH TOBEICHUS, CIIOCOOCTBYIONIMMH
MpoIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHSI K HPABCTBEHHOT'O CTAHOBIIEHUS JIMYHOCTH 00yYalOIUXCS.

JInaHOCTHBIE PE3YJIbTATBl OCBOCHUSA MpEeAMETa «XHAMUS OTpaXxKaroT C(i)OpMI/IpOBaHHOCTL OIIBITa TMO3HABATEIBbHOM U
HpaKTH‘IGCKOﬁ JACATCIIBHOCTU o6yqa101u1/1xcu T10 p€an3aluu IMpUHATHIX B 06H.[€CTBG HGHHOCTeﬁ, B TOM YHCJIC B HaCTH.



1) rpaaaHCKOro BOCIUTAHMUS:
0CO3HAHUSI 00YYAIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX TPAB U 00S3aHHOCTEH, YBAKEHHS K 3aKOHY M PABOMOPSIIKY;
MPE/ICTABICHHUS O COLMATBHBIX HOPMAX U MPABUJIAX MEKITUYHOCTHBIX OTHOIIEHH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MAEATEIHPHOCTH IPH CO3AAHUHM YYEOHBIX IPOEKTOB, DPEIICHHH YYEOHBIX H
MIO3HABATEJIBHBIX 3a/1a4, BBIIOJHEHUN XUMHUECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUSI, JIOTUKY W aprYMEHTBI APYTUX [PU aHAIN3e PAa3IMYHBIX BHIOB
y4eOHOH e TeTbHOCTH;

2) HaTPHOTHYECKOr0 BOCIUTAHMSI:
LIEHHOCTHOT'O OTHOILEHHSI K UCTOPUUYECKOMY U HayYHOMY HACJIEJUI0 OTEUECTBEHHON XUMUH;

YBaXEHUsI K TPOLECCY TBOpYECTBA B OOJACTH TEOPHHM M NPAKTUYECKOTO NPHUMEHEHHsI XUMHH, OCO3HAHHUS TOTO, YTO
JIOCTHIKEHUSI HAYKH €CTh PE3YJIbTAT JUTUTEIBHBIX HAOJIOICHNH, KPOIOTIMBBIX 3KCIIEPUMEHTAJIBHBIX TOUCKOB, IOCTOSIHHOTO TPYy/a
YUYEHBIX U TIPAKTHUKOB;

WHTEepeca M MO3HABAaTEIFHBIX MOTHBOB B MOJIYYSHUH M MOCIEAYIOMIEM aHaIi3e HHPOPMAILIUN O EPEAOBBIX JOCTIKCHHUIX
COBPEMEHHON 0TEUYECTBEHHON XUMUH;

3) IyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPaBCTBEHHOTO CO3HAHMS, ITHICCKOTO ITOBEICHIS,

CITOCOOHOCTH OLICHUBATH CUTyalluH, CBA3aHHBIC C XUMWYCCKUMMU ABJICHUAMU,
1 [IPUHHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBECHHBIC HOPMbI U ICHHOCTH;

TOTOBHOCTH OLICHUBATH CcBOE TMOBEACHUEC U TMOCTYIKU CBOUX TOBapHHIeﬁ C l'[O3I/IIlI/II71 HPaABCTBCHHBIX U IIPABOBLIX HOPM U
OCO3HaHHC HOCHG[[CTBI/Iﬁ OTHUX IMMOCTYIKOB;

4) opmMupoBaHuUsi KyJbTYPbI 310POBbI:

TIOHMMAaHHS IIEHHOCTEH 310pOBOro M 0Oe30macHoro oOpasa >XM3HH, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOUICHHS K
COOCTBEHHOMY (PH3HUYECKOMY U IICUXHYECKOMY 3/10POBBIO;

CO6J'IIOZ[GHI/I$[ IpaBuil 0e30I1aCHOT0 O6paH.[€HI/I$[ C BCIICCTBAMHU B 6BITy, HOBCC,I[HSBHOﬁ JKHU3HU U B prZ[OBOﬁ JACATCIBbHOCTH,

TIOHUMAaHUA NCHHOCTHU MPaBUJI MHAUBUAYAJIbHOTO U KOJIJICKTUBHOI'O 0€e3011acHOro MOBEACHUA B CUTYalUAX, YTPOXKAIOIIUX
310POBbLIO U )KU3HU J'IIO,I[Gﬁ;

OCO3HAHMSA MOCTEACTBUH U HEITPUATHUS BPEAHBIX IMPUBBIYEK (YIOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB, KYpeHHU);
5) TpynoBoro BocnuTaHusi:

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘ie6HO-HCCJ’I€I[OBaTeHBCKOI71 JACATCIBbHOCTH, O6H.ICCTBCHHO HOHGSHOﬁ, TBOp‘IGCKOﬁ
" ApYyrux BUJaX ACATCIIbBHOCTHU,

YCTAaHOBKM HAa aKTHBHOE YyYacTHEC B PEIICHWU MPAKTHYCCKHX 3a/1a4 COLMAIBGHOW HANpPaBICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIB);

HHTEpeca K MPaKTHUECKOMY M3Y4eHHUIO MPOo(heccuid pa3aINdHOro poja, B TOM YHCIIE Ha OCHOBE IMPUMEHEHUS MPEIMETHBIX
3HaHUIl 10 XUMUU;

YBa)K€HU K TPYAY, JIOIIM TPYAA U pe3yJabTaTaM TPYJOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY HHIMBHIYaJbHOH TPaeKTOPWUH 0Opa3oBaHUs, Oyaylied MpoPecCHd W peann3aiud
COOCTBEHHBIX XM3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEH K XMMHH, MHTEPECOB M IMOTPeOHOCTEH
o0111eCTBa;



6) IKOJOTrH4Y€CKOro BOCIMTAHUA:
OKOJIOTMYCCKH IICJ'ICCOO6pa3HOI‘O OTHOILCHUS K MMPUPOJAC, KaK UICTOUHUKY CYHICCTBOBAHUA JKU3HU HA 3€Mﬂe;

MMOHUMAaHHs TJI00ATLHOIO XapaKTepa ASKOJOTHYSCKUX MPOOIeM, BIUSHHS SKOHOMHYCCKHX IPOLECCOB HAa COCTOSHUC
MIPUPOJIHOM U COLIMAJIBHOW Cpebl;

OCO3HaHHuA H€O6XO,I[I/IMOCTI/I HCITIOJI30BAHUA ,Z[OCTI/I)KeHI/IIjl XUMHUM JUId  PEIICHHSA BOIIPOCOB  PAlMOHAJIBHOTO
IpUPOA0I0JIb30BaAHUSA,

AKTUBHOTO HENpPUATHA JACUCTBUM, NPHUHOCSAIIMX BpeA OKpYXKAIOIIEH NPUPOAHON Ccpene, yMEHHMS NPOrHO3MPOBATh
HeOJ1aronpuaTHBIE YKOJIOTHUECKHE TTOCIEICTBUS MPEANPHHUMAEMBIX JICHCTBUI U ITPEAOTBpAIaTh HX;

HAJMYUs Pa3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOH KYJIBTYPHI, OINBITa HEATEIBHOCTH 3KOJIOIHYECKOM
HaIPaBJICHHOCTH, YMEHHS pYKOBOJICTBOBATHCS HMH B IO3HABATENBHOH, KOMMYHHKAaTHBHOH W COLMANBHOM NpaKTHKE,
CcrocoOHOCTH U YMEHHSI aKTHBHO IPOTUBOCTOSITH UACOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOTO IMO3HAHHUS:

C(l)OpMI/IpOBaHHOCTI/I MHPOBO33pCHUA, COOTBETCTBYIOIIECTO COBPEMCHHOMY YPOBHIO pPasBUTUSA HAYKU U 06HICCTBeHHOI71
IIPAKTUKH;

MOHMMaHHS CrieU()UKU XUMHUH KaK HayKH, OCO3HAaHUs €€ posii B (OPMUPOBAHUU PAIMOHAIBLHOTO HAYYHOT'O MBILIICHUS,
CO3/1aHUH LIEJOCTHOTO MPEACTaBICHUS 00 OKpYXKaloIlleM MHUpe KaK O eIMHCTBE NMPHUPOJBI U YeJIOBeKa, B MO3HAHUHU IPUPOIHBIX
3aKOHOMEPHOCTEH U PelICHUH POOJIeM COXPaHEHHUs IIPUPOJAHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COOO0M 3HAUMMOCTH XUMHH I COBPEMEHHOM IMBUIIM3ALMY: B €€ TYMaHHCTUYECKOI HallpaBIeHHOCTU U
B2)XHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepHalIbHOW KYJIbTYpPbl, PEHICHHH IIIOOAIBHBIX MPOOJIEM YCTOIHYMBOTO Pa3BHTHS
YeJIOBEUEeCTBA — CHIPhEBOM, YHEPTETHYECKOMW, ITHIIEBON M SKOJOIMYECKOH 0E3011acHOCTH, B Pa3BUTUH MEAUIMHBI, 00€CICYCHUH
YCJIOBHI YCHEUIHOTO TPYAA M SKOJIOTUYECKH KOM(OPTHOM KHU3HU KaXKIOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IIOHUMAHUS CYITHOCTH METO/OB IIO3HAHUS, UCIIONb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HMCIOJIBb30BATh MTOJy4aeMble 3HAHU IS aHAIN3a U OOBSICHEHUS SIBICHUN OKPYXKAIOLIET0 MUpa U MPOUCXOJSIIUX B
HEM W3MEHEHMH, YMEHHs JellaTh 00OCHOBAHHBIC 3aKJIIOUEHHs Ha OCHOBE HAay4yHbBIX (DAaKTOB M HUMEIOIIMXCS JAHHBIX C LEIbIO
MIOJTYYSHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIL30BaTh XUMHUYECKHE 3HAHHS T peUICHUSA HpO6J’ICM B pPCaJIbHBIX XHU3HCHHBIX
CUTyaludaXx;

HWHTEpECA K MO3HAHUIO U HCCHeHOBaTGHBCKOﬁ JACATCIBbHOCTH,

FOTOBHOCTH M CIIOCOOHOCTH K HCIPEPBIBHOMY O6paSOBaHI/IIO n CaMOO6paBOBaHI/IIO, K aKTUBHOMY IIOJYYCHHUIO HOBBIX
3HAHHMH 110 XMMUH B COOTBETCTBUH C JKM3HCHHBIMHU HOTp€6HOCT$IMI/I;

HHTEpeca K 0COOEHHOCTSM TpyAa B pa3iudHbIX chepax nmpodeccHoHaNbHON NesTeNbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble PEe3yNbTaThl OCBOSHHS y4eOHOTO MpeaMeTa «XUMUs» Ha ypOBHE CpeaHero obmiero obpa3zoBaHUs
BKJTIOYAIOT:

3HAUUMBbIE JUIS (GOPMHUPOBAHHUS MUPOBO33PEHUsI O0YUAIOIIUXCS MEXIMCIUILUTHHAPHBIE (MEXIIpEeIMETHbIE) O0IIeHay YHbIE
MTOHATHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOH KapTHHBI MUPA U CIIeNNU(UKY METOOB IMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, YHEPT U, SBICHHE, IIPOIIECC, CUCTEMA, HAyYHBIN (aKT, MPUHIHIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, NCCIIeIOBaHNE, HAOIIOICHNE, H3MEPEHHE, SKCIIEPUMEHT U IpYTHE);

VHHUBEpCaJbHbIC y4eOHBIC JeicTBHs (IIO3HABATCIBHBIC, KOMMYHUKATHBHEIC, PETYISATHBHEIC), O0O0ECICUYUBAIOIINE
dhopmupoBanre GyHKIIMOHATLHOW IPaMOTHOCTH M COITUAIEHON KOMIIETEHITUU 00yJaIoNIuXcs;

CHOCOOHOCTh  00yYalOmIMXCs HCIIOJB30BaTh OCBOGHHBIE MEKAMCIMIUIMHAPDHBIE, MHPOBO33PEHYECKHE 3HAHUSA |
YHHUBEpCaJbHBIE YaeOHbIEe ISHCTBUS B IO3HABATEIHLHOM M COIMAIBHON IPAaKTHKE.



MertamnpeqMeTHBIe  pe3yabTaThl  OTPAXAlOT  OBJAJCHHE  YHUBEPCAJIbHBIMH  Y4YEOHBIMH  II03HABATEIHHBIMH,
KOMMYHHUKATHBHBIMH U PETYIIATHBHBIMH JEHCTBUSIMHU.

OBiajgeHne yHHBePCAIbHBIMH YUeOHBIMM O3HABATEIbHBIMH € CTBUSIMU:
1) 6a30BbIe JJOrHYECKHE IeiiCTBUM:
CaMOCTOATENFHO (POPMYITHPOBATE M aKTyaIHM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ paccMaTpHUBAaTh;

OIPEACIIATH UEIN ACATEIIBHOCTH, 3aJaBasi MapaMETPbl U KPUTEPUN UX NJOCTHIKEHUA, COOTHOCUTD PE3YIIbTATHI ACATECIIBHOCTH
C ITOCTABJICHHBIMH ILICJIIMH,

HCIIOJIB30BaTh ITPU OCBOCHUH 3HAaHUI HpI/IéMLI JIOTUIECKOTO MBIIJICHUS — BBIACIIATH XapPaKTEPHBIC IMPU3HAKA TIOHATHH U
YCTaHaBJIMBATh NX B3aNUMOCBA3b, HCITIOJIB30BATH COOTBETCTBYIOIIUE MMOHATHUS TS 00BSCHCHUS OTACIIBHBIX CI)aKTOB n ﬂBHeHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPUU T Knaccn(bnxaunn BCHICCTB U XUMHUUYCCKHUX peaKuHﬁ;
yCTaHaBJIMBATh NPUINHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMU;

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH,HyKTI/IBHLIe, ACAYKTUBHBIC, 110 aHaHOFI/II/I), BbIBJIATD 3aKOHOMCPHOCTH H
MIPOTUBOPCUHNA B paCCMAaTPUBACMBIX SIBJICHUAX, (1)OpMyJ'II/IpOBaTI> BBIBO/JIbI U 3aKJIFOUYCHUS,

NPUMCHATL B IMPOLCCCC MO3HAHUSA, HCIOJb3YyCMbIC B XHMHUU CUMBOJHUYCCKHUC (3HaKOBLIC) MOACIN, Hp€06p330BLIBaTL
MOJCJIbHBIC TIPEACTABJICHUA — XAMHYCCKUH 3HAK (CI/IMBOJ'I) JJICMCHTA, XUMHYCCKas @opMyna, YpaBHCHHUC XHUMHYICCKOMN peaknuu —
nmpu peUICHUU yqe6H1>1x IMO3HABATCJIBHBIX W TPAKTUYCCKUX 3adayd, NMPUMCEHATL Ha3BaHHBIC MOJCIIBHBIC MNPEACTABJICHUSA I
BBISABJICHUS XapAKTCPHBIX IMPU3HAKOB U3YYaCMbIX BEIICCTB U XUMHUYCCKUX peaKuyIﬁ.

2) 6a3oBble HCCIeA0BATEIbCKUE TeHCTBUS:
BJIAACTh OCHOBAMU METOJ0B Haquoro TIO3HAHUA BCHICCTB U XUMUUYCCKUX peaKLu/nZ;

(bOpMyHI/IpOBaTI) OCJIM U 3aJa4yu HCCICIO0BaHUs, HCIIOJB30BaTh INOCTABJICHHBIC W CaAMOCTOATCIBHO Cq)OpMyJ'II/IpOBaHHLIe
BONPOCHI B Ka4YE€CTBC HWHCTPYMCHTA IO3HAHWA HW OCHOBBI JJIA (bOpMI/IpOBaHI/IH TUIOTE3bI TI0 IMPOBCPKEC IMPABUIbLHOCTU
BBICKA3bIBA€CMBIX Cy)K,I[CHI/If/lI;

BJIQJIETh HABBIKAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYCHHYECKHX HKCIEPHUMEHTOB, COBEPIICHCTBOBATH
yMEHUs. HaOIIoJaTh 3a XOJOM IPOIecca, CaMOCTOSTENbHO HPOTHO3UPOBATh €ro pesyibraT, (GopMyaupoBaTh 000OIIEHUS U
BBIBOJIbI OTHOCHUTEINILHO JOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEIOBAHNS, COCTaBIISITh 0OOCHOBaHHBIN OTUYET O MPOAEIaHHOI padoTe;

PUOOPETaTh ONBIT YYCHUUECKON MCCIIEIOBATENLCKOM M IPOEKTHOI JIEsITeNIbHOCTH, MPOSIBIISITH CIOCOOHOCTh M TOTOBHOCTh
K CaMOCTOATEIbHOMY IIOUCKY METOJOB PELICHU IPAKTUUECKUX 3aJa4, IPUMEHEHUIO PA3JIMUHBIX METOJOB I1I03HAHUS.

3) padora ¢ ungopmaumeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(poOpManuy (HayqHO-TIONYJIspHAs JINTepaTypa XUMHIECKOTO COAep KaHus,
CIpaBOYHBIE TOCOOMS, pecypchl VIHTepHeTa), aHaIM3UpPOBaTh HH(GOPMAIMIO Pa3IMYHBIX BUIOB M (OpM NpencTaBiIeHUS,
KPUTHYECKH OLIEHUBATh €€ IOCTOBEPHOCTH U HEIPOTUBOPEUHUBOCTE;

(opMyIHpOBaTh 3ampochl M NPUMEHATh Pa3IMYHBIE METOMABI NPH IMOUCKE M 0TOOpe MHGpOpMAIMM, HEOOXOIUMOH JuIs
BBITIOJTHEHHS YIEOHBIX 3a/1ad OIpeIeNIEHHOTO THIIA;

HpI/IO6peTaTB OIIBIT UCITIOJIb30BaHUA I/IH(pOpMaLII/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOTUH U PA3JINYHBIX ITOUCKOBBIX CUCTEM,

CaMOCTOSATENIFHO BEIOMPATh ONTUMANBHYIO (hOpMy NpeCcCTaBIeHHU HHpOpMAnHU (CXeMbl, IpaduKH, AHArpaMMBbI, TaOIHUIIH,
PUCYHKH H IPYTHE);

HCTIONB30BaTh HAy4YHBIH S3BIK B KadecTBE CpEACTBa INpH paboTe ¢ XHUMHUECKOW MH(pOpMaIue: NpUMEHATh
MEXIIpeIMETHbIE ((PH3HMUECKUe U MaTEMaTHIECKIE) 3HAKH U CHUMBOJIBL, (hopMyJIBl, a00peBHaTypsl, HOMEHKIATYPY;

HCIIOJIB30BATh U HpeO6paSOBBIBaTL 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAITIAAHOCTH.



OBaanenue YHUBEPCAIBbHBIMA KOMMYHUKATHUBHBIMU JeficTBUSIMH:

3aaBaTb BOIIPOCHI 11O CYIIECTBY 06cy>1<aaeM0ﬁ TEMBI B XOJI€ JHaJiora
W/WIn JUCKYCCHH, BBICKA3bIBATh UJCH, d)OpMyJ'II/IpOBaTL CBOH NIPECAJIOKECHNUA OTHOCUTCIIBHO BBIITOJIHCHUA npennoxceHHoﬁ 3aJga4u,

BBICTYNATh C MpPE3CHTAIeld pe3ylbTaTOB MO3HABATENBHON NESITEIbHOCTH, MOTYYEHHBIX CAMOCTOSITENBHO UM COBMECTHO
CO CBEPCTHUKAMH IPH BBIMOJIHEHUH XMMHUYECKOTO IKCIIEPUMEHTA, IPaKTH4YeCKON paboThI 10 UCCIIEJOBAHHUIO CBOWCTB M3y4aeMBbIX
BEILIECTB, peanuzaun yaeOHOTO MpOEKTa " (hopmymHpoBaTh BBIBOJIBI
TI0 pe3yIbTaTaM MPOBEAEHHBIX NCCIIEAOBAaHUHN ITyTEM COTJIACOBAHMS MO3HMIHIT B X0/1€ 0OCYKICHUS 1 OOMEHa MHEHHSIMU.

OB.]'Ia}IeHHe YHUBEPCAJIBbHBIMU PEryJI I TUBHBIMUA HeﬁCTBHﬂMH:

CaMOCTOATEIBHO IUUIAHUPOBATH W OCYIICCTBJIATH CBOIO ITO3HABATCIIBHYIO HEATEIIBHOCTH, ONPEIACIIAA e€ menu u 3aJgadu,
KOHTPOJHMPOBATH U IO MEpE HeO6X0)II/IMOCTI/I KOPPEKTUPOBATH npe;maraeMLH‘/i AJITOPUTM neHCTBUI TPpU BBINTOJIHCHUUN y‘-Ie6HI)IX n
HUCCICAOBATCIBCKHUX 3a1a4, BI)I6I/IpaTL Hanboiee 3(1)(1)6KTPIBHLII7[ Croco6 ux peuicHus ¢ y‘IéTOM MOJIYY€HUSI HOBBIX 3HaHUM O
BCHICCTBAX U XUMHNYCCKUX PCAKIUAX;

OCYHIECTBJIAATE CAMOKOHTPOJIb CBOCH ICATEIHPHOCTH Ha OCHOBE CaMOaHAIN3a i CAaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC
[IpeameTHBIE pe3ynbTaThl OCBOECHUS Kypca «OpraHuuecKkas XUMHsD) OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN 0 XUMUIECKOI COCTABIIIIONICH €CTECTBEHHO-HAyYHON KapTHHBI MHpPA, POIU XHUMUH B
MMO3HAHWU SIBIICHUH TMPHUPOIB], B (POPMHUPOBAHWH MBIIUICHUS W KYIbTYPHl JIMYHOCTH, €€ (YHKIHOHAJIHHOH TPaMOTHOCTH,
HCO6XO}11/IMOI71 IUIA peHICHHUA TMMPAKTHYCCKUX 3aJad M OSKOJOTrMYCCKH O6OCHOBaHHOFO OTHOIICHUA K CBOEMY 3I0POBBIO U
MIPUPOJIHOM cpelie;

BJIAJICHHE CHCTEMOI XUMHYECKHX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIIHE TIOHATHS (XUMUYCCKUI DIIEMEHT, aTOM,
3NIEKTPOHHAsA 000JI0YKAa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATENbHOCTh, XUMUUYECKasl CBA3b, CTPYKTYpHasa (opmyna
(pa3BépHyTasi U COKpaléHHas), MOJIb, MOJISIpHAs Macca, MOJLIPHBIH OO0BEM, YriepojaHBIN CKelleT, (YHKIHOHAIbHas TpYyIIIa,
paJMKall, H30MEpHs, U30MEPBbI, TOMOJIOTHYECKUH DA, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOL M a30TCOAEPHKAIIUE COSIUHCHUS,
MOHOMEp, TOJHMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIDHBIE COCJMHEHMs); TEOPUHM W 3aKOHBI (TEOpUSl CTPOCHUS
oprannveckux BeriecTB A. M. byTiepoBa, 3akoH COXpaHEHHUs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMUH;
MHUPOBO33pDEHUECKHE 3HAHMs, JIeKallde B OCHOBE IIOHMMAaHMS IPUYUHHOCTH M CHCTEMHOCTH XHMHUYECKHX SBICHUH,
(hakTONOrMYecKre CBEJCHHS O CBOWCTBAX, COCTaBe, IOJYYCHHH W OE30MaCHOM HCIOJIB30BaHMM BAKHEHIIMX OPraHUYeCKUX
BEIECTB B OBITY U MPAKTUYCCKOM JICSTEILHOCTH YeNIOBEKA;

C(bOpMHpOBaHHOCTI) yMeHI/Iﬁ BBIABJIATH XapPaKTCPHBIC MPU3HAKH HOHHTHﬁ, yCTaHaBJIMBAaTh UX B3aMOCBA3b, UCIIOJIbB30BATh
COOTBETCTBYIOIIUEC MMOHATHA TPU ONNMCAHUU COCTaBa, CTPOCHUA U HpeBpaHleHI/Iﬁ OpPraHN4Y€CKUX COeHHHeHHﬁ;

chopMHpPOBAaHHOCTH YMEHUH HCIIOJIb30BaTh XMMHUUYECKYIO CHMBOJUKY ISl COCTABIIEHUSI MOJEKYJSPHBIX U CTPYKTYPHBIX
(pa3BépHyTO#, COKpamIEHHOW) (HOpMyS OPraHHYECKHX BCIIECTB M YPABHEHHI XHMHUYECKHX PEAKIMi, M3TOTABIMBATH MOJICIU
MOJIEKYJI OPraHUYECKUX BEUIECTB ISl WILTIOCTPALUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMUPOBAHHOCTE YMEHHUIl yCTaHABJIMBATh IPHHAIECKHOCTh M3YUYCHHBIX OPTaHMYECKHMX BEHIECTB 0 MX COCTaBy H
CTPOCHUIO K OIpelelIéHHOMY Kiaccy/Tpylle COeAMHEHHH (yrJIeBOJOPOIbI, KUCIOPOJ M Aa30TCOIEPIKALINE COEAUHEHHMS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHH), JaBaTh UM Ha3BaHMA 1O cucrteMarndeckoil HomeHknatype (IUPAC), a takxe mpuBOIUTH
TPUBHAIBbHBIC HA3BaHUS OTACIHHBIX OPTaHHYECKUX BEIIECTB (ITHIICH, MPONIIICH, alleTHICH, STUICHTIIUKOIb, TIINIEpHH, (GeHo,
(dopmanbaerus, aneranbAerni, MypaBbHHAs KHCIOTa, YKCYCHasl KHCIIOTA, OJEMHOBAsl KHCJIOTA, CTEAPUHOBAsI KHCJIOTA, TIIOK034,
(bpyKTo3a, Kpaxmall, LeJUTI0103a, TIHINH);

c(hOpMHUPOBAHHOCT YMEHHUS ONPENEIATh BHIBl XHUMHYECKOH CBS3M B OPraHMYECKUX COCIUHEHUSAX (OIWHApHBIE WU
KpaTHEIE);

c(hOpMHUPOBAHHOCTE YMEHHUS NMPHUMEHSTH IOJIOKEHHS TEOPHUH CTPOSHUs opraHmdeckux BemiectB A. M. Byrnepoa s
00BSICHEHHUS 3aBICHMOCTH CBOMCTB BEIIECTB OT X COCTaBA U CTPOSHMSI;, 3aKOH COXPAHEHHUS MAaCCHI BEIIECTB;



c(hOpMHUPOBAHHOCTE yYMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (M3NYECKHE M XHUMHYCCKHE CBOWCTBA THUIHYHBIX
MpEe/CTaBUTENCH pa3IMuHbIX KJIACCOB OPraHMYeCKHX BEIIECTB (METaH, JTaH, JTWIEH, MPOIMICH, aleTuieH, OyraaueH-1,3,
MeTmIOyTaguen-1,3, 6eH301, MeTaHOJI, 3TAaHOJ, ATHJICHIIIMKOIN, TIHIEPUH, (EHON, aleTaldbIeTHA, MypaBbHHAS M YKCyCHas
KHCJIOTBI, TJIIOKO3a, KpaxMaj, IEJUTI0I03a, aMHHOYKCYCHAs KHCJIOTa), WIUTFOCTPHPOBATH T'CHETHYCCKYIO CBSI3b MEXKIY HUMH
YPaBHCHUSMH COOTBETCTBYIOIIMX XUMHYCCKHX PEAKIIUIA C UCIIOIB30BAHUEM CTPYKTYPHBIX (HOpMYyIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHHWKH YTIIEBOJAOPOMHOTO CHIPhbs (He(TH, MPHUPOIHEIN Ta3, yrois),
crocoOBI UX epepadOTKU U MPAKTHIECKOE IPIMEHEHHE IPOIYKTOB epepaboTKy;

c(hOpMUPOBAHHOCTE YMEHHWH IIPOBOAWTH BBIUUCICHUS IO XHMHYECKHM YpaBHEHHSAM (Macchl, 00BbEMa, KOIMYECTBA
HCXOIHOTO BEIIECTBA WM IPOAYKTa PEAKIUH IO H3BECTHBIM Macce, 00BbEMY, KOIMMYECTBY OJHOTO W3 HCXOJHBIX BEIIECCTB
WJIN TIPOTYKTOB PEAKIIUN);

c(OpMUPOBAaHHOCTE YMEHHUH BIaJETh CHUCTEMOH 3HaHWII 00 OCHOBHBIX METOJaX HAay4YHOrO TO3HAHUS, HCIOJIb3YEMBIX B
XMMUHM TpH W3YyYCHWH BEINECTB M XHMHUYECKHX SIBICHHH (HaONMIOOeHME, HW3MEpPEHHE, OKCIIEPUMEHT, MOJCIHPOBAHUE),
HCTIONb30BaTh CHCTEMHBIE XUMHUYECKNE 3HAHMS [UI NIPUHATUS PELICHHH B KOHKPETHBIX JKH3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

C(l)OpMI/IpOBaHHOCTI: yMeHI/II‘/‘I COGJ’IIO,Z[aTI) IpaBuJjia MoJb30BaHUs XHUMHYECKOM nocyuoﬁ u J'IaGOpaTOpHLIM 060pyz[03aH1/1eM,
a TaKXeE IIpaBUjia O6paH.lCHI/I}I C BE€HICCTBAMH B COOTBETCTBHUHU C MHCTPYKIHUAMH IIO BBITIOJITHEHUIO Ha60paTOpHLIX XUMHUYCCKUX
OIIBITOB,

c(OpMUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBIMOJHATh XUMHYECKHI SKCHEPUMEHT (IPEBpAIECHHUs OPraHUYEeCKUX
BELIECTB NPH HATrpPEeBAHUM, MOJMY4YEHHE STHIIEHA U HM3YYEHUE €r0 CBOMCTB, KaYE€CTBEHHBIE PEAKIUM OPraHUYECKUX BEIIECTB,
JIeHaTypamus OCIKOB NPH HATPEBAaHHM, [[BETHBIC PEaKIMU OCIKOB) B COOTBETCTBHM C NPABWJIAMH TEXHUKH O€30MIaCHOCTH IPH
00paIeHny ¢ BEIIECTBaMH U JTA00PaTOPHBIM 00OPYIOBAaHHEM, MPEACTABIATE PE3yIbTaThl XUMHIECKOTO 3KCIEPHMEHTa B (hopMe
3aIliCH YpaBHEHUH COOTBETCTBYIOIINX PEakIHi U (OPMYIHPOBATh BBIBOJBI HA OCHOBE ATHUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTE YMEHHH KPUTHYECKH AHAJIM3UPOBATh XHMHUYECKYI0 HMH(GOPMAIMIO, IOJy4aeMyl0 U3 pa3HBIX
HCTOYHHKOB (CpeICTBa MaccoBOi MH(OpManuy, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIONATh MPABHIIA SKOJIOTHYECKU IEIeCO00pa3HOr0 MOBEACHUS B OBITY M TPYIOBOMH
JESTETBHOCTH B IEJSIX COXPAHEHHUS CBOETO 37I0POBBS M OKPYKAIOIIEH TPUPOTHOM CPelIbl, 0CO3HABATH OTIACHOCTH BO3CHCTBHSA Ha
JKHUBBIE OPTAHU3MBI OTIPEAEIEHHBIX OPTAaHNUECKUX BENIECTB, TIOHUMAs CMBICT mokasarelst [1JIK, TosCHATE Ha TIpuMepax CIoCOOBI
YMEHBIICHUS U TPEIOTBPAIICHHUS HX BPEIHOTO BO3AECHCTBHUS Ha OPraHU3M YeIOBeKa,;

JJIsL 06yqa101u1/1xcsl C OrpaHNMYC€HHBIMU BO3MOKHOCTAMU 3TOPOBbLA: YMEHUEC NPUMCHATH 3HAHUSA 00 OCHOBHEIX JOCTYIHBIX
METOAaX IMMO3HAHMWA BEIICCTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUISL CIITIBIX M CITAa00BHISIIUX O0YUYArONMXCsl: YMEHHE HCIIO0NIb30BaTh Pelibe(YHO-TOUEUHYIO CHCTEMY 0003HaYeHHI
J1. Bpaiins 1j1st 3anucu XUMUISCKUX POPMYIL.

11 KJIACC
[IpenMeTHBIE pe3ybTaThl OCBOCHUS Kypca «O0mas 1 HeopraHudecKast XUMHsD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTE MPEACTABICHUI: O XUMHICCKOH COCTABIIONICH €CTECTBEHHO-HAYYHOHN KapTHHBI MHUpPA, POJIH XUMHHU B
MMO3HAHWU SIBIICHUHA MPHUPOIBI, B (POPMUPOBAHMH MBIIUICHUS W KyIbTYPHl JIHYHOCTH, €€ (YHKIHOHAIBHON TIpaMOTHOCTH,
HEOOXOMUMOW JUI PEIICHHs TPAKTHISCKUX 3a7ad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO U
MIPUPOJIHOH cpelie;

BIIAJICHUE CUCTEMOW XUMUYECKUAX 3HAHUH, KOTOPask BKIFOYACT: OCHOBOIIOJIATAIOIIHE MOHATHS (XUMUYECKUHN 3JICMEHT, aTOM,
uzoromn, S-, P-, d- DJIEKTPOHHBIE OpOWTATM AaTOMOB, HOH, MOJIEKYJda, MOJb, MOJSPHBIA 00BEM, BaJCHTHOCTS,
QJICKTPOOTPULATEIIBHOCTh, CTCIICHb OKHUCJICHUA, XUMHUYCCKass CBA3b (KOBaHeHTHaﬂ, HWOHHAas1, MCTaJlJIMYCCKasd, BOJIOpO}IHaH),
KpUCTaJITIMYECKaA peméTKa, TUIIBI XUMHNYCCKUX peakunﬁ, PacTBOp, OJBJIEKTPOJIUTBI, HEDJICKTPOJIHUTHI, JJICKTPOIUTUYCCKAS
JUucconuanus, OKUCIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTH XUMHUYECKON pCakuun, XUMHUYECKOEC paBHOBeCI/Ie); TCOPUH U 3aKOHBI
(Teopust AIEKTPOJIMTUIESCKON Jccouanyy, nepuoandeckuid 3akoH J[. M. MennmeneeBa, 3aKOH COXPAaHEHHsS MacChl BEIIECTB,
3aKOH COXpaHCHHUA W NPEBPAIICHHUA DJHEPIUU IIPU XUMHUYECKUX peaKume), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI S3BIK XHUMHH,
MHPOBO33PCHUYCCKHUE 3HAHUA, JICKAIIUE B OCHOBC IIOHMMAaHUA TMNPUYUHHOCTH W CHCTEMHOCTH XHUMHYCCKUX HBHCHHﬁ,
(haKTOJOTHYECKHE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJNyYCHHH U OE30MACHOM HCIIOJNb30BAaHHH Ba)KHEUIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKON JACATEIEHOCTH YEIOBEKA;



c(hOpMHUPOBAHHOCTh YMCHHH BBISBIIATH XapaKTEPHbIC MPHU3HAKU TOHITHH, YCTaHABIMBATD UX B3aUMOCBS3b, HCIIOIB30BAThH
COOTBETCTBYIOIIUE TOHATHS IIPH ONHCAHUHI HEOPTAaHMYECKUX BEIIECTB M WX IIPEBPAICHHIA;

c(hOpMUPOBAHHOCTh YMCHHI KCIIOJIB30BATh XUMHUCCKY0 CHMBOJIHMKY JJIsl COCTaBJICHUS (POpPMyI BEIIECTB M ypaBHCHHMN
XAMHAYECKUX peakiuii, cuctemarudeckyro HomeHkIaTypy (IUPAC) u TpuBmanbHBIE Ha3BaHUS OTAEIHHBIX HEOPTaHUYECKUX
BeMIeCTB (YTapHBIH ra3, YIriIeKUCIbIi ra3, aMMHUaK, raméHasi I3BeCTh, HeraléHas H3BeCTh, MUTHEBAs CO/Ia, IIUPHUT U IPYTHE);

c(OpMUPOBAHHOCTE YMEHHUH ONPENENSATh BaJIEHTHOCTb M CTENEHb OKHCIICHHMS XUMHYECKHX DJIEMEHTOB B COCIMHEHHSX
Pa3IMYHOTO COCTaBa, BHUJ XMMHYECKOH CBS3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOIHAS) B COCAMHEHUSX, THII
KPHUCTAJUTMYECKON PEMETKN KOHKPETHOTO BEUIECTBAa (aTOMHAs, MOJEKYJSIpHAs, MOHHAs, METAJUIMUYEeCKas), XapakTep CpPenbl B
BOJIHBIX PAaCTBOPAaxX HEOPTraHWIECKHX COCIUHCHHUH;

c(OpMUPOBAaHHOCTh YMEHHUI yCTaHABIMBATh NPHHANICKHOCTh HEOPTAaHMYECKMX BEIIECTB 10 HX COCTaBy K
oIpeieNéHHOMY KJIacCy/TpyIIle COSAMHEHHH (TIPOCThIe BEIIECTBA — METAJUIBI M HEMETaJUIbl, OKCHIbBI, OCHOBAaHUS, KHCIOTHI,
aM(pOTepHBIE THAPOKCHIBI, COJIA);

c(hOpMUPOBaHHOCTE YMEHHUH pacKpbIBaTh CMBICT Nepuoandeckoro 3akoHa JI. WM. MenneneeBa M JeMOHCTPUPOBATH €ro
CHCTEMAaTH3HUPYIOILYI0, OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKIIWH;

c(OpMUPOBAaHHOCTE YMEHHUH XapaKTEpPH30BaTh 3JIEKTPOHHOE CTPOECHHE aTOMOB XMMHYECKHX 3JeMEHTOB 1—4 mepuosoB
IMeproauieckoit cucTeMbl XuMuueckux 3memeHToB J[. . Menaeneesa, UCONB3ysl TIOHATHS «S-, P-, d-3JIEKTPOHHBIE OpOUTAITHY,
«IHEPreTHYECKHe YPOBHU», OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XMMHYECKHX 3JIEMEHTOB M HX COCJUHEHHUH IO
neprojam u rpynmnam [lepronndeckoil cucteMsl XUMHYeCKHX d1eMeHTOB J. 1. Menneneesa;

c(OpMUPOBAaHHOCTh YMEHHWII XapaKTepu3oBaTh (OMHCHIBATH) OOILIME XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, NIOATBEPXKAATh CYIIECTBOBAHUE NEHETHUUYECKON CBA3M MEXIYy HEOPraHWMYECKHMHU BEIECTBAMU C IIOMOILBIO
YPaBHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLUH;

c(OpPMUPOBAHHOCTh YMEHHS KJIAacCHU(UIMPOBATh XMMHUYECKHE PEaKIUH 10 Pa3IM4YHbIM NPH3HAKaM (YHCIy U COCTaBy
pEearupyroIuX BEIIECTB, TCIUIOBOMY 3P(EKTy pPEeaKiuu, U3MECHCHUIO CTCIICHEH OKHCIICHHsS 3JICMEHTOB, OOPaTHMMOCTH PEAaKIIUU,
Y4aCTHUIO KaTajau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBIISITh ypaBHEHHs PEaKIMi Pa3IMYHBIX TUIIOB, IOJHbIE U COKpAILEHHBIC YpaBHEHUS
peaxIuii HOHHOTO 0OMEHa, YUUThIBask yCIOBUS, IPU KOTOPBIX 3TU PEaKIU YT 10 KOHIIA;

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ MPOBOAUTH PCAKIUH, IMOATBCPIKAAIOIINC Ka4eCTBCHHBIA COCTaB Pa3JINMIHbIX HCOPraHUICCKUX
BELIICCTB, paCllo3HaBATh ONBITHBIM HyTéM HOHBI, MTPUCYTCTBYIOIIHC B BOJAHBIX PACTBOPAX HCOPIraHUYCCKNUX BECUICCTB,

C(I)OpMI/IpOBaHHOCTL yMGHI/Iﬁ packpbiBaTb CYIIHOCTb OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaI(]_II/Iﬁ MOCPeACTBOM
COCTABJICHUSA 3JICKTPOHHOT'O OaiaHca 3THX peaKHHﬁ;

c(hOpMHUPOBAHHOCTH YMEHNH OOBSICHATH 3aBUCIMOCTh CKOPOCTH XMMHUYECKOI PEaKIK OT PAa3INYHBIX (DAKTOPOB; XapakTep
CMEIIeHUsI XMMHUYECKOTO PABHOBECHS B 3aBHCMOCTH OT BHEIIHero Bo3zeiicteus (npunuun Jle Hlarense);

chopMHpPOBAaHHOCTh YMEHUN XapaKTEPU30BATh XUMUYECKHE MPOIIECCHI, JIeKallie B OCHOBE MPOMBIIUICHHOTO TOTYYEHUS
CEpHOW KHCIIOTHI, aMMHaKa, a TaKke C(HOPMHPOBAHHOCTH MPEICTABICHHH 00 OOMIMX HAayYHBIX MPHUHIHUMNAX H IKOJOTHICCKUX
pobIeMax XUMHYECKOTO IIPOU3BOICTBA;

C(bOpMHpOBaHHOCTI) yMeHI/Iﬁ MMPpOBOAUTH BBIYUCIICHUA C UCIIOJB30BAHHUECM TIOHATUA «MacCOBass J0Jid BCIIECTBA B
pacTBOpeC», 00BEMHBIX OTHOIIECHUH Ta30B Ipu XUMHUYCCKUX PCAKIUAX, MACChl BCHICCTBA HJIN 00béMa razoB IO HN3BECTHOMY
KOJIMYECTBY BCIIECTBA, MACCC WIH 06”béMy OAHOI'0 M3 Y4YaCTBYHOIIUX B PCAKIHWKU BCUICCTB, TCIIJIOBOI'O Sq)(l)eKTa peakuunu Ha
OCHOBC 3aKOHOB COXpaHCHU MACChI BEUICCTB, MPEBPALICHUA U COXPAHCHUA DHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOIATh MPABUIIA MTOJF30BAaHUS XUMHUECKON MOCYAOH U J1a00paTOpHEIM 000PYIOBaHHEM,
a TaKKe IpaBWiia OOpAIEHHs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSIMH I10 BBIMOJIHEHHIO JJAOOPATOPHBIX XMMHUYECKHX
OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH ITAHUPOBATH M BBHIIOJHATh XUMHUYECKUN SKCIEPUMEHT (Pa3yIoKeHHE MEePOKCHAA BOAOPOAA B
NIPUCYTCTBUU KaTalau3aTopa, OIPEIEICHHE CPeAbl PacTBOPOB BELIECTB C IIOMOLIbI YHHBEPCAJIBHOIO HHAMKATOpA, BIIMSHUE
pa3iuuHbIX (PAaKTOPOB Ha CKOPOCTh XMMHYECKOW pPEakIMH, peakIuH MOHHOTO OOMeHa, KaueCTBEHHBIE PEaKLUH Ha CyJb(ar-,
KapOoHaT- W XJOPWA-aHWOHBI, HAa KAaTHOH aMMOHHMS, pEIICHHE OKCIIEPUMEHTAIbHBIX 337ad 1o TeMaMm «Meraubl» |
«Hemeraiubl») B COOTBETCTBHMM C IIPaBWJIAMH TEXHHUKH OE€30IIaCHOCTH MNpU OOpamieHuH C BELIECTBAMH M J1a00PaTOPHBIM



000opyIOBaHHEM, MPEACTABIATh PE3YIbTaThl XUMHYECKOTO AKCIEPHUMEHTa B (opMe 3alicH ypaBHEHHH COOTBETCTBYIOIIHX
peakuunii u GOpMyIHPOBATH BBIBOABI HA OCHOBE 3THUX PE3YIHTATOB;

MCTOAaxX MO3HAaHUA BEIICCTB U XUMHUYCCKHUX ﬂBHeHHﬁ;

c(hOpMUPOBAHHOCTh YMEHUI KPHUTHYCCKH aHAIU3UPOBATh XHUMHUYCCKYI0 HH(POPMALHUIO, TOJIYYaeMyH W3 Pa3HBIX
HNCTOYHHKOB (CpPEICTBa MAaCCOBOM KOMMYHHKAINH, VIHTEpHET U IPYTHX);

c(OpMUPOBAHHOCTE YMEHHMH COOJIIOAATh NpaBHiIa SKOJOTMYECKH 11e1eco00pa3HOro mMoBeieHHs B OBITY W TpPYyJOBOH
JIESITENIFHOCTH B IIETISIX COXPAaHEHUS CBOETO 37I0POBBSI U OKPY’KAIOIIEH MPUPOAHOHN Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHS Ha
KMBBIE OPTaHN3MBI ONPEICIEHHBIX BEIIECTB, HOHMMAas cMbIci nokazarer [1JIK, mosicHATh Ha mpuMepax crnoco0bl YMEHBIICHUS U
MPEAOTBPALICHHUS NX BPEAHOTO BO3ICHCTBUS HA OPTaHU3M UEITIOBEKa;

JJIA o6yqa}01ul/1xca C OrpaHMYCHHBIMU BO3MOKHOCTAMU 3A0POBbA: YMCHUC MPUMCHATH 3HAHUA 00 OCHOBHEIX JAOCTYIHBIX

JUISL CIIETIBIX M CIA0OBHAIIMX OOYYaIOIIUXCS: YMEHHE WCIIONb30BaTh pelbeHO-TOYEUHYI0 CHUCTEMY O0O03HaYeHUH
JI. Bpaiins U1 3anMCH XUMHUYECKUX (POPMYIL.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne || HanmeHoBaHHe pa3/ieioB U TEM NPOrpPaMMBbI KonudectBo gacon DnekTpoHHbIe (LU(POBBIE)

n/m Bcero Kontponbusie |[[IpakTnueckue 0GpasoBaTebHbIe pecypehl

L] paboTsI paboTsI

Pa3gen 1. Teoperndeckne 0CHOBBI OPraHNYeCcKOil XUMHH

1.1|[[Ipeamet opranmdeckoit xumun. Teopus 3 POIII, bubdmmorexa [JOK

CTPOCHHSI OPTaHUYECKUX coequHeHni A. M. https://m.edsoo.ru/ff0d210c

| ||byreposa

|I/ITor0 10 pasfeny || 3 ||

|Pa3uen 2. YreBoaopoabl

2.1|[IpenenbHble YIIeBOAOPOIbI — aJIKaHbI 2 POIII, bubmmorexa [JOK

. https://m.edsoo.ru/ff0d210c

2.2] HenpenenbHble yrineBogopoabl: alKEHBI, 6 1 POIII, budmmorexa [JOK

| ||anxamuensl, ankunbl https://m.edsoo.ru/ff0d210c

2.3||ApomarnuecKkue yrieBo10pOabI 2 POIII, bubtmmotexa [JOK

| https://m.edsoo.ru/ff0d210c

2.4 |/[TpupoHbIe UCTOYHUKH YTIICBOOPOJIOB U HX 3 1 POIII, bubtmmorexa [JOK

| ||mepepaboTka https://m.edsoo.ru/ff0d210c

|I/ITor0 1o pazuaerny || 13 ||

|Pa3)1en 3. Kucaopoacoaep:kamme opraHu4eckue coeJuHeHUs1

3.1||Crnuptel. DeHon 3 POIII, bubmmorexa [JOK

. https://m.edsoo.ru/ff0d210c

3.2||Anpnerunpl. KapOOHOBBIE KUCIIOTEHI. 7 1 POIII, butnuoreka IIOK

| ||Cnoxubie 5¢upbt https://m.edsoo.ru/ff0d210c

3.3||Yrueroast 3 1 POIII, Bubmunorexa [JOK

. https://m.edsoo.ru/ff0d210c

|I/ITOr0 10 pas3ieiy || 13 ||

|Pa321en 4. A3oTcoaep:kaliue OpraHu4ecKue coeJuHeHus

4.1||AMuHBL. AMUHOKHUCIIOTHI. Benku 3 POIII, butomuoreka IIOK
https://m.edsoo.ru/ff0d210c

|I/IT0r0 110 pasjemy || 3 ||

|Pa311e.11 5. BbICOKOMOJIEKYJISIDHBIE COeIMHEHMSA

5.1|[[Tnactmaccel. Kayuyku. Bonokna 2 POII, butmnorexa [JOK
https://m.edsoo.ru/ff0d210c

|I/IToro o paseny || 2 ||

OBLIEE KOJIMYECTBO YACOB I10 34 2 2

I[MPOTPAMME
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11 KIIACC

No HaumenoBanue pa3aenos u rem KonunuectBo yacos OnekTpoHHbIe (HU(POBHIC)

/i IIPOTrpaMMBbI Beero ||[Kontponbabie|[[IpakTiaeckue 00pa3oBaTeIbHBIC PECYPCHI

L] paboTHI paboThI

Pa3gen 1. TeopeTuueckne 0CHOBBI XUMHH

1.1||Ctpoerne aromoB. [Teproanaeckuit 3 POIII, bubmmorexa [JOK
3akoH u [leproanyeckas cucrema https://m.edsoo.ru/ff0d210c
XuMHudeckux 3memenToB Jl. H.

L] Menneneesa

1.2||Crpoenue BemecrBa. MHOroodpasue 4 POI, bubtnnorexa [JOK

| |[Bemects https://m.edsoo.ru/ff0d210c

1.3|[Xumnueckue peakun 6 1 1 POIII, bubmmorexa [JOK

L] https://m.edsoo0.ru/ff0d210c

|I/IToro 1o pasjeny || 13 || || ||

|Pa3ue.11 2. Heopranuyeckasi XuMus

2.1||Metamsl 6 1 POBII, Bbubanoreka [TOK

| https://m.edsoo.ru/ff0d210c

2.2 |[Hemeramisl 9 1 1 POIII, Bbutnuorexa IIOK

L] https://m.edso0.ru/ff0d210c

2.3||CBsI3p HEOPraHUUECKUX U OPraHUYECKHX 2 POIII, bubtmmorexa [JOK

| |[Bemects https://m.edsoo.ru/ff0d210c

|I/ITOr0 10 pa3iery || 17 || || ||

|Pa321e.11 3. Xumusi ¥ JKU3Hb

3.1|[XuMus ¥ KH3HB 4 POIII, butnuorexka IIOK

https://m.edso0.ru/ff0d210c

|I/ITor0 0 paszzaeny || 4 ||

OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[NPOIT'PAMME
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