


MNOSICHUTEJIBHAS 3AIIMCKA

[IporpammMa mo XMMHUM Ha YpOBHE CpeAHero oOmiero oOpa3oBaHUs pa3paboraHa Ha ocHoBe PenepaabHOroO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBannu B Poccuiickoit denepanmm», TpeOOBaHHI K pe3ylbTaTaM OCBOSHHS (elnepaabHOI
oOpa3oBaTenbHOM mporpamMmsl  cpemgHero obmiero obpasoBanust (POII COO), mpencraBieHHBIX B DenepaabHOM
rocyapcTBeHHOM obOpaszoBartensHOM ctaHmapre COO, ¢ yuérom Konnemum nmpenomaBaHust yaeGHOro mpeamera «XHUMES» B
oOpa3oBaTenbHBIX oOpraHm3anusx Poccuiickoil Denepamyy, pealu3ylOIIX OCHOBHBIE 00pa30BaTENbHBIE IPOTPAMMBI, M
OCHOBHBIX ToNIokeHni «CTpaTerun pa3BuTHs BociuTanus B Poccutickoit @eneparym Ha nepruox go 2025 roxa» (Pacnopspkerne
[IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).
OCHOBY TOJIXOZIOB K pa3pabOTKe MpOorpaMMbl 110 XUMHUH, K ONPEIeIeHHI0 o0Iel cTpaTerun o0ydeHusl, BOCHHTAHUS M Pa3BHTHS
o0yJaronmxcst cpecTBamMu yaeOHoro npenmera «XuMus» it 10—11 kraccoB Ha 6a30BOM ypOBHE COCTaBHIIM KOHIIENITYaJIbHBIE
nonoxennss ®I'OC COO o B3auMo0OYCIIOBICHHOCTH IIeJIeH, CONep)KaHMs, Pe3ylbTaToB 00ydeHHs W TpeOOBaHWHA K YpOBHIO
TIOATOTOBKH BBIITYCKHHKOB.
XuMuaeckoe 00pazoBaHKe, TOTy4aeMoe BBIITyCKHUKaMH 00I11e00pa30BaTeIbHON OpraHM3aliy, SBISETCS HEOTHEMIIEMOH YacThIO
nx obpazoBaHHOCTH. OHO CIY)KHT 3aBEpIIAIOIINM 3TallOM PEeTN3ALIK Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIINX [EIOCTHON CHCTeMe XUMHUYECKOro 00pa3oBaHMs. OTH IIEHHOCTH KacaloTCs ITO3HAHUS 3aKOHOB IPHUPOIHI,
(OpMHUpOBaHUST MUPOBO33PEHMST M OOIIEH KyIbTYphI YeNIOBEKa, a TaK)Ke DKOJIOTMIECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0POBBI0 M TPHPOTHOW cpene. Peammsyercs Xumudeckoe o0pa3oBaHHE OOYJalOIIMXCS Ha YPOBHE CpeIHEro oO0Imero
00pa30BaHUs CPEACTBaMH Y4eOHOTO mpeaMeTa «XUMHUS), COJep)KaHue W MOCTPOSHHE KOTOPOTo OIpeIesieHbl B IporpaMMme Mo
XMMHH € y9€TOM crenr(rKy HayKu XUMUH, e€ 3HaYeHHs B TO3HAHWU HPHUPOJIBI M B MaTepHaJIbHOMN )KU3HH OOIIECTBa, a TAkkKe C
yu€ToM O0ImMX IeNied M MPUHIHUIIOB, XapaKTEePU3YIONMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpelHero odmero o0pa3oBaHHs B
Poccuiickoit ®enepanuu.
XUMUSI KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK MTpaeT 0COOYIO pOJb B COBPEMEHHON IIMBIIIM3ANH, B CO3/IaHUU HOBOW 0a3bl
MaTepuasbHOH KyabTypbl. OHa BHOCHT CBOW BKJIaa B (OPMHPOBAHHE DPAIMOHAJIBLHOIO HAYYHOTO MBIIUICHHS, B CO3/IaHHE
LIEJIOCTHOTO TIPEJICTaBIICHNsT 00 OKpY)KaIOIeM MHpPE KaK O €WHCTBE NPHPOJBI U YeJoBeKa, KoTopoe (GopMupyeTcss B XUMUHN Ha
OCHOBE TMOHMMAaHUs BEIECTBEHHOTO COCTaBa OKPY)KAIOIIETO0 MHpa, OCO3HAHMS B3aMMOCBS3H MEXIY CTPOCHHEM BEIIECTB, X
CBOICTBaMH ¥ BO3MOXKHBIMH 00JIACTSIMHA IPUMEHEHHSI.
TecHo B3aMMoOAEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTala HEOThEMJIEMOM YacThl0 MHPOBOH KYJIBTYPBHI,
HEOOXOJUMBIM YCJIOBHEM YCHENIHOTO Tpyla M JKU3HM Kaxaoro wieHa obmiectBa. CoBpeMeHHas XHMHs Kak Hayka
co3unarenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HalpaBieHa Ha peIIeHHE TJI00ANBHBIX IMPOOJeM YCTOHYMBOTO Pa3BHUTHS
YeJIOBeYeCTBa — CIPHEBOM, SJHEPreTHIECKOH, MUIIEBOM, SKOIOrHYeCcKOl O€30ITacCHOCTH U OXPaHBI 3I0POBbSI.
B coorBercTBUM ¢ 0OIIMMU LEISIMH U NIPUHLUIAMHU CpEIHEro oOmero odpa3oBaHus copepkanue npeamera «Xumus» (10-11
Ki1acchl, 0a30BbIi YPOBEHb M3Y4EHHUS) OPHEHTHPOBAHO IPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOYYarOIIUXCS,
HEOOXOIMMYIO MM I BBIPaOOTKH MHPOBO33PEHYECKHX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHS B XKU3Hb COLMYMA, IIPOAOIKEHUS
00pa3oBaHus B Pa3IMYHBIX 00NACTSX, HE CBA3aHHBIX HEIIOCPEICTBEHHO C XUMUECH.
CoCTaBISIOIMME IIpeMeTa «XUMHs» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas Xxumuss» v «OOLas ¥ HeopraHudeckas
XHUMHS», OCHOBHBIM KOMIIOHGHTOM COZICP)KaHHS KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKM: cHCTeMa 3HAaHHMH MO
HEOPraHM4YecKOH XMMMH (C BKJIFOYCHHEM 3HAHWH U3 OOIIeH XMMHH) U OpraHuYecKod Xumuu. @opMUpOBaHUE NAHHOH CHCTEMBI
3HAHUH NPY U3YYCHUH MpeAMeTa 00eceunBacT BO3SMOXKHOCT PACCMOTPEHHMS BCEr0 MHOTr000pa3ys BEIIECTB Ha OCHOBE OOIIMX
TIOHATHH, 3aKOHOB U TEOPHI XUMUHL.
Crpykrypa conepxaHus Kypco — «Opranudeckast Xumus» 1 «O01mast 1 HeopraHudeckast XMMHs» chOpMHUPOBaHa B IIPOrpaMme
10 XUMUM Ha OCHOBE CHCTEMHOIO NOAXOJa K M3YYEHHMIO Y4eOHOro mMarepuana M 0O0yCIOBJIE€HAa MCTOPUYECKH OOOCHOBaHHBIM
pa3BUTHEM 3HAHUI Ha ONpeeNEHHBIX TEOPETUIECKHX YPOBHSX. Tak, B Kypce OpraHn4ecKoi XUMUH BEIIECTBA PACCMAaTPUBAIOTCSA
Ha YPOBHE KJIaCCUUECKOH TEOPHH CTPOECHUsI OPraHUUECKUX COSIUHEHUH, a TAKKE HA YPOBHE CTEPEOXHUMHUUECKUX U JIEKTPOHHBIX
IpeJICTaBJICHU 0 cTpoeHnHU BelecTB. CBeneHus 00 N3y4aeMbIX B Kypce BEIIECTBaX JAr0TCs B Pa3BUTHU — OT YIJIEBOJOPOOB JI0
CIIO’KHBIX OMOJIOTMYECKH aKTHMBHBIX COSIMHEHHH. B Kypce opraHM4ecKold XMMHHU IIOJIY4aroT Pa3sBUTHE CHOPMHPOBAHHbBIC Ha
YPOBHE OCHOBHOrO 00LIero 00pa3oBaHUs MEPBOHAYAIbHBIE MNPEICTABICHHA O XUMHYECKOH CBA3M, KJIACCH(HKAIMOHHBIX
MIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOEHUSI, O XUMUUECKON PEAKIHN.
[lox HOBBIM yriioM 3peHus B peamere «XuMus» 6a30BOro ypoBHS PacCMaTpUBACTCS U3YyUYSHHBIN HA YPOBHE OCHOBHOTO OOLIETO
00pa30BaHuUs TEOPETHYESCKHUI MaTepHat U (paKTOIOrHYECKUe CBEICHHS O BEIIECTBAaX M XMMHUYECKOl peakuun. Tak, B 4aCTHOCTH,
B Kypce «OOwas W HeOopraHu4eckas XUMHS» OOYYalOLMMCSA IPEIOCTaBIACTCS BO3MOXHOCTH OCO3HATh 3HA4YeHUE
MEPUOMYECKOT0 3aKOHA C OOIIETEOPETHYECKUX M METOAOIOIMYECKUX MNO3MIMH, INIyO)Ke MOHATh MCTOPHYECKOEe H3MEHEHHE
(GYHKLH#T 9TOro 3aKOHA — OT 0000IIAOIIel 10 OOBSICHSIONICH U IPOrHO3UPYIOLICH.
Envnas cucrema 3HaHM O BaKHEHIINX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHUH, a TAKXKe O XUMHYECKUX
peaKkMax, uX CYIIHOCTH U 3aKOHOMEPHOCTSX MpOTeKaHus nononHsercs B Kypcax 10 m 11 kimaccoB aneMeHTaMH COAEpKaHMSA,
MMEIOIIUMH KYTbTYPOIOTUYECKU U MPHUKIAAHONW XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBA3H XUMHUH C
JPYT'MMH HayKaMH, DPAacKpBIBAIOT €€ poib B II03HABATEIbHOH M IPAKTUYECKON MESATENbHOCTH 4YeJOBEeKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAaXKEHHs K MpOIECcCYy TBOpUECTBA B 00NAaCTH TEOPUM M MPAKTUUECKUX NPHIOKEHUI XHMHUM, HMOMOTaioT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MNpOOJIEMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH
OCMBICIIMBATh WHGOPMAIMIO M NPUMEHSATH €€ Ui MOMOJHEHMS 3HAHWH, PEIeHHs MHTEIUICKTYaIbHbIX M SKCHEPUMEHTaIbHBIX
HCCIIeI0BATENBCKUX 3aad. B 1ierom copepxanue yaeOHOro npeamera «XUMUsh) JaHHOTO YPOBHS U3YUCHUS] OPUEHTHPOBAHO HA
(bopMHpoBaHUE Y 00y4aIONINXCS MUPOBO33PEHYECKON OCHOBBI JUISl MOHUMaHUs GUIIOCOYCKUX MACH, TaKMX KaK: MaTepHabHOE
€IMHCTBO HEOPTraHW4eCKOr0 U OpraHHYeCKOro MHpa, OOYCIOBJIEHHOCTbh CBOIMCTB BEIIECTB HX COCTABOM M CTPOCHHUEM,
MO3HABAEMOCTb MPHPOJHBIX SBJICHUH IMyTéM OSKCHEPUMEHTAa W pELIeHHMS INPOTHBOPEYMH MEXAy HOBBIMH (aKkTaMu U
TEOPETHIECKIMH IIPEANOChITKAMH, OCO3HAHHE POIM XUMHH B PEIICHHH 3KOJIOTHUECKUX MpodiieM, a Takke npodiieM cOepesKeH s
SHEPreTHUECKUX PECYPCOB, CHIPbS, CO3AAHMS HOBBIX TEXHOIOTUI U MaTepHATIOB.

B mnane permeHns 3amad BOCHHTAHMS, PAa3BUTUS M CONMATM3ALUN OOYYAIOIIMXCS NPHHSATHIE MPOrpaMMOil MO XMMHH
MOAXO/BI K ONPENEICHUIO COAEPKAHUS U ITOCTPOSHUSI MPEAMETa MPEeTyCMaTPUBAIOT (HOPMUPOBAHNE YHUBEPCAIBHBIX YIEOHBIX
JNEeHUCTBUH, MMmerommx 0a30Boe 3HAUCHHE U PA3UYHBIX BUAOB JICSITEIBHOCTH: DPEHICHUs HpoOieM, IOHWCKa, aHAIW3a M



00pabotki MH(pOpMAUUH, HEOOXOOMMBIX JUIsi MPUOOPETEHHUS ONBITA IMPAKTHYECKOW W HCCIIeIOBATEIBCKONW JESTEIbHOCTH,
3aHUMAIOILEii BAYKHOE MECTO B ITO3HAHUH XUMHH.

B npakTHKe MpernoJaBaHis XUMHK Kak Ha ypOBHE OCHOBHOI'O 00Iero 00pa3oBaHHsl, TaK U Ha YPOBHE CPEAHETO OOLIEero
00pa3oBaHusi, IIPH ONPEICIICHUN COACPKATEILHON XapaKTePHCTUKH Lesieil N3ydeHH s IpeIMeTa HAlpaBICHUEM MIEPBOCTEIICHHOI
3HAYMMOCTH TPaJUIMOHHO NPHU3HAETCS (HOPMHUPOBAHHUE OCHOB XMUMHUYECKOH HAYKU Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHM,
MPaKTHYECKOH JEATEIBHOCTH YEeJIOBeKA M KaK OJHOIO M3 KOMIIOHEHTOB MHpPOBOIl KyAbTypbl. C METOIMYECKOIl TOYKH 3PEHHS
TaKOM IMOAXOJ K ONpPEIeIeHHIO el N3ydeHNs IPeaAMeTa SIBIISIeTCS BIIOIHE ONPaBIaHHBIM.

CorJiacHO TaHHO TOYKE 3PEHHs TJIAaBHBIMU IETSIMU U3YdeHNs ITpeaMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki) sBisrores:

e  (opmupoBaHHEe CHCTEMBl XHMHYECCKHX 3HAHMH KaK BaKHEHIICH COCTABISIOLICH €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa, B OCHOBE KOTOPO#i JIe)KAT KIFOUEBbIC MOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XHMHH, OCBOCHHE S3bIKa
HayKH, YCBOCHHE U TOHUMaHHE CYITHOCTH JOCTYITHBIX 0000IIeHIH MIPOBO33PEHYECKOT0O XapaKkTepa, 03HAKOMIICHHE C
HCTOpHEHl UX Pa3BUTHS U CTAHOBJICHHSI,

e  (opmupoBaHHe M pa3BUTHE NPEACTABICHHH O HAYYHBIX METOJAX IO3HAHMS BEIIECTB M XHMHUYECKHX DEaKIHii,
HEOOXOMUMBIX [UIsl MPUOOPETCHHS YMEHUH OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMHYECKHX SBICHHH, MMEIOIIHNX
MECTO B MPUPOJIC, B PAKTHUECKOI U MOBCETHEBHOM KU3HU;

®  pa3BUTHE YMEHHH W CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIONEHWEM W OOBSCHEHHEM XHMHYECKOIO
9KCIIEpIMEHTA, COOTIOEHIEM MPaBIUT 0€301acCHOr0 OOpaIIeHNs ¢ BeIeCTBAMU.

Hapsiny ¢ 9TuM, cojep)kaTelbHas XapaKTepHUCTHKa Iiefell W 3ahad W3Y4deHHs MpeiMeTa B MPOrpamMMe MO XHMHH
YTOYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBHU C HOBBIMH IIPHOPHUTETAMH B CHCTEME CpeqHero odmero oopasoBanus. Ceroans B
MpernoiaBaHiy XMMHH B OOJbIICH CTENeHH OTAaéTcs NPEANOYTCHHE MPAKTHYSCKOH KOMIIOHEHTE COACp)KaHUsS OOYydeHHS,
OpPHEHTHPOBAHHON Ha ITOATOTOBKY BBIITyCKHHKAa 00IIe00pa3oBaTeNbHOM OpraHM3alluy, BIAJCIONIEro He HaOOpOM 3HaHWH, a
(GYHKIMOHANIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO MONYYCHHs 3HAHWH W NPUMEHEHHS HX B
PpeaNbHOM KU3HU [Tl PELICHHS PAKTHYECKUX 3a/1au.

B CBs13H ¢ 3TUM MPH U3YYEHUH TpeMeTa «XUMHsD» JOMHHHUPYIOIECe 3HAUCHHE TPUOOPETAIOT TAKUE [IENTH U 3a1a4H, KaK:
ajanTaiys oOyJaroNmMXCsl K YCIOBHSAM JHHAMHYHO Pa3BHBAIOLICTOCS MHpA, (OPMHPOBAaHHE WHTEIUICKTYAIBHO pa3BHTON
JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYIHHUECCTBY, CAMOCTOSTEIBHOMY MPHHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMSX, CBSI3aHHBIX C BEIIECTBAMH U MX PUMEHEHHEM;

(bopMHpoOBaHHE y OOYYArOMIMXCS KIFOUCBBIX HABBIKOB (KJTIOUCBBIX KOMIICTEHIIMI), MMCIOIMX YHUBEPCAIBHOEC 3HAUYCHHE VIS
Pa3IMYHBIX BHJOB JESTEIBHOCTH: PEIICHHS TMpoOJjeM, IOWCKa, aHaiuu3a W 00paboTku WH(OpManuy, HEOOXOAUMBIX s
MPHOOPETEHHUs OMbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B TMO3HAHHM XHMHH, & TAKXe JUISl OLCHKH C TO3UIINI
9KOJIOTMYECKOH 0E30IacHOCTH XapakTepa BIMAHUS BEIIECTB M XMMHYECKHX INPOLECCOB HA OPraHH3M 4eJOoBeKa M IPUPOAHYIO
cpeny;

pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPUECKHX CIIOCOOHOCTEH OOY4aloIHMXcsi: CIIOCOOHOCTH
CaMOCTOSITEJIBHO NPHOOPETaTh HOBBIC 3HAHUS MO XMMHMH B COOTBETCTBHM C JKM3HEHHBIMH INOTPEOHOCTSIMH, HCIIOJIB30BaTh
COBpPEMEHHbIE HMH(OPMALMOHHbIE TEXHOJNOTMM I IIOMCKAa M aHanu3a Y4eOHOH M HaydyHO-NOMYJIApHOH wuHbopManun
XMMHYECKOT'O COJICPIKAHMUS;

(dbopMupoBaHUE U pa3BUTHE Y 00Y4YarOIIMXCSA acCOLMATHBHOIO M JOIMYECKOro MbILIUICHHs, HaOII0AaTeIbHOCTH, COOpaHHOCTH,
AKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOMMBbI, B YACTHOCTH, TIPH INIAHUPOBAHUH M IPOBEICHUHM XUMHYECKOT0 SKCIIEPUMEHTA;
BOCIIUTaHUE Yy OOy4aroImmxcsi yOeKIEHHOCTH B T'yMAaHUCTHYECKOHW HANpPaBICHHOCTH XUMHH, €€ Ba)KHOH POIM B PEIICHUU
rin00anbHbIX MPOOJIEM PAlMOHAIBHOIO HPHPOJONONB30BAHNSA, IIONOJHEHUS JHEPreTHYeCKHX pEecypcoB U COXpaHEHHS
MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOr0 OTHOLIEHHS K IPUPOAE M CBOEMY 370POBBIO, a TAKKE
NPHOOPETEHNS OIbITA MCIOJIb30BAHUS NONYYEHHBIX 3HAHWUH Ul IPHHATHSA I'PAMOTHBIX PELICHHMIl B CUTYAlUsX, CBS3aHHBIX C
XUMHUYECKUMHU SBJICHUAMHU.

B yueOHOM maHe cpegHero obiero ooOpa3oBaHus npeaMeT «XuMus» 6a30BOro YpoBHs BXOIHUT B COCTAB MPEAMETHOH 00nacTu
«EcTecTBEeHHO-HayYHbIE NIPEAMETHI».

OOl11ee YUCIIO YacoB, OTBEAEHHBIX ISl M3y4EHHs XMMHUH, HA 0a30BOM YPOBHE CpEeJHEro odIliero oO0pa3oBaHHs, COCTaBisieT 68
yacoB: B 10 kinacce — 34 yaca (1 gac B Hezmento), B 11 kimacce — 34 yaca (1 yac B Heeio).



COJEP/)KAHUE OBYYEHUS
10 KUIACC
OPT'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHUYECKOH XHMHH
[Ipenmer opranuyeckoil XUMUH: €€ BOSHUKHOBEHHE, Pa3BUTHE ¥ 3HAUCHUE B TIOJyYCHUH HOBBIX BEIIECTB M MaTepHaioB. Teopus
CTPOEHUSI OpraHHYecKuX coenuHeHHH A. M. ByriepoBa, e€ ocHOBHBIE HonokeHHs. CTpyKTypHBIE (OPMYJIBI OpPraHHYECKUX
BerectB. ['omomorus, m3omepus. XUMHYECKast CBS3b B OPraHWYECKUX COSANHEHHSIX — OIMHAPHbIE i KPATHBIE CBSI3HL.
[IpencraBnenne o KiIaccUpUKAMK OpPraHUYECKUX BellecTB. HoMeHKiIaTypa OpraHHYecKHX COEIUHEHWH (CHCTeMaThudecKas) W
TpPHUBUAIBHBIE Ha3BaHUS BAKHEHIINX TPeCTaBUTENIEH KJIacCOB OPTraHNUECKHUX BEIIECTB.
DKCIeprMEHTATbHBIE METOBI H3yYEHHs BEIIECTB M MX NPEBPAILCHHH: 03HAKOMIIEHHE C 00pa3laMH OpraHUYeCKHX BELIECTB U
MaTepuajaMy Ha UX OCHOBE, MOJEIHMPOBAaHHE MOJIEKYJI OpPIaHMYECKUX BEIIECTB, HAONIOJEHNE U ONMMCAHNE JEMOHCTPAIIMOHHBIX
OITBITOB TI0 MPEBPAIICHHUIO OPTaHMYECKUX BEIIECTB IIPH HArpeBaHUH (TUIaBJICHUE, OOYTIIMBAaHHUE W TOPEHHE).

Yraesonoponabt
AJTKaHBI: COCTaB W CTPOSHHE, TOMOJOTHYECKHH psix. MeTaH M 3TaH — NpOCTEHINNe MPeCTaBUTENN alKaHOB: (QU3MUYECKHE U
XMMHYECKHE CBOMCTBa (PEeaKIH 3aMeIeHNs] ¥ TOPEHHs), HaX0XKJICHNE B IPUPOJIE, TOITyIeHHEe W IPHIMEHEHHE.
AJIKEHBI: COCTaB M CTPOSHHE, TOMOJIOTHUECKUH PS. DTHIICH U MPONIJICH — IPOCTEHIIINE MPeICTaBUTENHN AJIKSHOB: (PH3WIECKHE U
XMMHYECKHE CBOWCTBA (peakIWH THAPUPOBAHMS, TaJOTeHUPOBAHMS, THAPATAINH, OKUCICHHS W TIOJIMMEpU3alny), OTydeHuEe 1
TIpUMEHEHHE.
Ankamuensl: OyraaueH-1,3 n mermiOyramueH-1,3: crpoeHre, BaKHEHIINE XMMHUUYECKHE CBOWCTBA (peakmus ITOIMMEpH3aIliN).
[Nomy4enre CHHTETHYECKOTO KaydyKa M Pe3UHEL.
AJIKVHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHI Psif. AUETHICH — MPOCTEHIINN MPeCTaBUTENb aIKWHOB: COCTaB,
CTpoeHue, GU3NIeCcKre 1 XUMUUECKUE CBOMCTBA (PEaKIMU THIPHPOBAHUSL, TAIOT€HUPOBAHHS, THIpATAIH, TOPEHHs), TIOydeHUE
U IPIMEHEHHE.
Apenbl. benzon: cocraB, cTpoeHne, (U3MUYECKHE M XHMHYECKHE CBOWCTBa (pEakIHMH TaJOrC€HUPOBAHUS W HHUTPOBAHUS),
NOJTy4eHUE W TpuMeHeHue. Toryon: cocmas, cmpoenue, usuyecKue u Xumuueckue ceolicmsa (peakyuu 2ai02eHuposanus u
HUMpOBAHUs), nonyuenue u npumenenue. TOKCHYHOCTb apeHOB. [eHeTHdecKkass CBfA3b MEXAY YIVIEBOIOPOIAMH,
MIPUHAJISKAIUMHA K Pa3IMIHBIM KJIaccaM.
[IpupoaHbIe UCTOYHHUKHU YIIeBOAOPOOB. [IpupomHbIif ra3 u nomyrHele HedTsiHbIe ra3el. HedTh 1 e€ npoucxoxaerne. CrocoOsr
nepepaboTKn He()TH: MEPErOHKA, KPEKUHI (TEPMHYECKHH, KaTaauTHuecKuil), muponu3. IIpomaykTsl mepepaOoTku HedTH, HX
NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITY. KaMeHHbIH yronb 1 nposyKTh €ro nepepadoTKH.
OKCIIepUMEHTANIbHBIE METOJbl U3Y4EHHS BEILECTB M UX INPEBPAILCHHI: 03HAKOMJICHHE ¢ o0pa3llaMH IIIacTMacc, KaydyKoB M
pe3unsl, komiekiuu «HedTb» u «YTonb», MOAETMPOBAHUE MOJEKYN YIJICBOJOPOAOB U I'aJOr€HONPOU3BOMHBIX, IPOBEACHUE
IPaKTUYECKOH paboThl: MOMyYCHUE 3THICHA M U3yYCHHUE €r0 CBOUCTB.
PacuérHeie 3amaun.
Beruncienns no ypaBHEHHIO XMMHYECKOH peakiun (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOrO BEIIECTBA MM MPOIYKTa PEaKIMU
I10 U3BECTHBIM Macce, 00bEMY, KOIHYECTBY OHOTO M3 UCXOAHBIX BEIIECTB MM MPOAYKTOB PEaKIHN).

Kucnopoacoaep:kamue opranneckue coeHHeHHs
[IpenenbHble OAHOATOMHBIE CHUPTHL. METAHON M 3TAHON: CTpPOCHHE, (PU3UMUEeCKMe U XHMHYECKHE CBOMCTBA (peakuuu C
AKTUBHBIMHM METaJUIaMM, TaJIOTCHOBOIOPOAAMHM, I'OpPEHHE), IPUMEHEHHE. BonoposHbie CBS3M MEXKIy MOJEKYIaMu CIIHUPTOB.
JlelicTBue MeTaHONA 1 3TaHOJIA Ha OPTaHM3M YeIOBEKa.
MHOroaToMHbIE COHPTHL. DTHICHIIIUKONIb M TIULEPUH: CTPOeHHUe, (PU3UUECKHEe U XUMHYECKHE CBOKMCTBA (B3aMMOACHCTBHE CO
IIEJIOYHBIMU METAIlJIaMH, Ka4eCTBEHHAs! PeaKlusi HA MHOTOATOMHbIE CIUPTHI). JIelcTBUe Ha OopraHu3M uenoBeka. [IpruMeHeHue
TIMLEPUHA U 3THICHTIINKOIS.
®deHoi: cTpoeHre MOJICKYJIbI, (u3ndecKre 1 Xumuieckue cBoiictBa. TokcuuHocTs deHona. [Ipumenenne denoma.
Anbaerunpl u kemouvt. @opManbaerus, aleTanbAerui; CTpoeHue, GU3nyecKre 1 XMMHYECKHEe CBOWCTBA (PEaKLMK OKUCICHUS U
BOCCTAHOBJICHUS], KAUECTBEHHbIE PEAKLIUN), TIOyYeHUE U IPIMEHEHHUE.
OIIHOOCHOBHBIE TPE/IIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS M YKCYCHAsk KMCIOTBL: CTPOCHHE, (pU3NUYECKUEe U XUMHUYECKUEe
cBoiicTBa (CBOMCTBa, OOILIME AJsI Kiacca KHCIIOT, peakius JSTepudukaiuu), mnoinydeHue u npumenenue. CreapuHOBas
OJICMHOBAsl KMCJIOTHI KaK IPEACTABUTENIM BBICHIMX KapOOHOBBIX KHMCIOT. MbUla KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MoloILee JeHCTBHE.
CrnoxHble 3(HUPbI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ Haponu3 cnoxHbX 3pupos. XKupel. ['uaponus sxupos. [Ipumenerne
XKUpPOB. bronorudeckas pone >KUpoB.
VYraesozpl: coctaB, KiaccuUKaus YriaeBoJoB (MOHO-, OHU- U TOJHCAXapuibl). [J10K03a — MPOCTEUIINA MOHOCAXapH/I:
OCOOEHHOCTH CTPOEHHSI MOJEKYNIbl, (DU3MYECKHEe WM XHMHUYECKHE CBOWCTBa (B3ammomeictBue ¢ ruapokcuaoM wmemu(ll),
OKHCIICHHE aMMHaYHbIM pacTBopoM okcuaa cepedpa(l), BoccraHOBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B IMPHUPOJIE,
IpUMeHeHue, ouonoruyeckas poib. PorocunTes. PpykTo3a Kak U30Mep IITHOKO3BI.
Kpaxman u 1enmono3a Kak npupoiHsie noauMmepsl. CTpoeHne KpaxMaia U LHeuTionossl. Pu3ndeckne 1 XUMHUUECKUE CBOMCTBA
KpaxMmaia (TUAPOIH3, KAUeCTBEHHAs PEAKIHS C HOJIOM).
OKCIIEpUMEHTANIbHBIE METOIbl M3Y4EHMS BEIECTB M HX IPEBPAIlleHWH: NpOBEACHHE, HAONIOIEHHe U  OIMCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbIE PEAKI[MU OJHOATOMHBIX CITUPTOB (OKHMCICHUE 3TAaHONA OKCHIIOM
meau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMoOneiicTBHe TimuepuHa ¢ TuApokcuaoM wmenu(ll)), ampmermnoB (okucieHue
aMMHa4dHBIM pacTBopoM okcunma cepedpa(l) m rugpokcumom memu(ll), B3ammoneiicTBue Kpaxmana ¢ HOAOM), HPOBEICHHUC
MPAKTUYIECKON pabOThI: CBOMCTBA PacTBOpa YKCYCHOM KHCIIOTHI.
PacuéTHrle 3a1aun.




Berancnenns o ypaBHEHHIO XMMHUUECKON peaku (Macchl, 00bEMa, KOJINYECTBA HCXOJHOIO BEIECTBA WM NMPOAYKTA peaKIin
I10 U3BECTHBIM Macce, 00bEMY, KOIHYECTBY OAHOIO U3 UCXOAHBIX BEILECTB MM IPOAYKTOB PEAKLIUN).

A3sotconepiKaliye OpraHu4ecKie COeJUHEHHU.

AMUHOKHCIIOTHI KaK aM(OTEpHBIE OpraHUYecKre coeanHeHus. dusmdeckie n XMMIUECKHe CBOHCTBA aMHHOKHCIIOT (Ha IIpuMepe
rIMIKUHA). bronornyeckoe 3HaueHne aMUHOKHUCIOT. IenTupl.

Benkn kak mpupoAHBIC BHICOKOMONEKYISApHBIE COeAWHEHWs. l[lepBuduHas, BTOpHWYHAas M TpPETHYHAs CTPYKTypa OEIKOB.
XuMH4eckue cBOHCTBa OSIIKOB: THAPOIIN3, ACHATYPALHs, KAUeCTBEHHbIE PEaKIMK Ha OENIKU.

OKCIepUMEHTAIIbHBIE METObl U3YYECHHS BEIECTB U MX IIPEBPAILCHHI: HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypaiys OeJIKOB NP HATPEBaHUM, LIBETHBIC PEaKIUH OEIKOB.

BricokomoneKyIsipHbIe COCAMHEHUS

OCHOBHBIE TIOHATHS XHMHU BBICOKOMOJIEKYJISIDHBIX COGJUHEHMI: MOHOMEp, HOIMMEp, CTPYKTYpHOE 3BEHO, CTENeHb
MOJMMMEPHU3allUM, CpPEeIHsAs MOJeKyilspHas Macca. OCHOBHBIE METOZbl CHUHTE3a BBICOKOMOJICKYISIPHBIX COEIMHEHHH —
MOJIMMEPH3aLHs ¥ TIOTMKOHIECHC AN,

OKCIIEpUMEHTAIIbHBIE METOAbl M3Yy4€HHs BELIECTB M MX IPEBPAILCHUHA: O3HAaKOMJIEHHE C 00paslaMu HPUPOIHBIX H
HCKYCCTBEHHBIX BOJIOKOH, MIACTMACC, KaydyKOB.

MeXnpeMETHBIE CBS3H.

Peanuzanust MeXnpeIMETHBIX CBS3€H NP U3Y4CHUU OpraHUYecKod XxUMuH B 10 Kiacce OCyIIECTBIIAETCS Yepe3 UCIOIb30BaHUue
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX IIOHATHH, TaK W TIOHSTHH, SBISIONIMXCS CHCTEMHBIMH [UISI OTAENBHBIX IPEJMETOB
€CTECTBEHHO-HAY4YHOI'0 IIUKJIIA.

OO11e ecTeCTBEHHO-HAYYHbIC NOHATHS: SABJICHHE, HAYIHbIH (haKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, Kiaccu(uKaiys,
MIEePUOANYHOCTD, HAOMIOJICHHE, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

duznka: MaTepus, SHEPTusl, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SJHEPreTHUECKHil ypOBEHb, BELIECTBO, TEI0, 00BEM, arperarHoe
COCTOSIHUE BEIIECTBA, (PU3MUCCKHIE BEIUYMHBI U €IMHUIBI UX U3MEPEHHUS.

Buonorus: xnerka, opranusM, Ouocgepa, oOMEH BeIIECTB B OpraHusMe, ()OTOCHHTE3, OMOJIOTMYECKHM AKTHBHBIE BEIECTBA
(Genku, yrieBobl, XKUPbI, GepMEHTbI).

I'eorpadusi: MUHEpabl, TOpHbIE TOPOABI, TTOJIE3HbIE HCKOIIAEMBbIE, TOILUTHBO, PECYPCHI.

TexHonorus: NMUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIBLHOIO MUTAHUS, MOIOIIHE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE
MPEenapaThl, MaTepHallbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIACC

OBLIASA U HEOPTAHUYECKASA XUMUA
TeopeTnyeckne 0CHOBBI XMMHH
XUMUUecKuil aneMeHT. AtoM. Snpo atoma, H30TONBI. DIEKTPOHHAs 000I0UKa. DHEPreTHIeckre YPOBHH, IOITYypPOBHU. ATOMHBIE
opburany, S-, p-, d- anemenTsl. OCOOCHHOCTH PACIPEACICHHUS dICKTPOHOB 10 OPOUTANISIM B aTOMax JEMEHTOB TIEPBBIX YETBIPEX
MIepHOAIOB. DJIEKTPOHHAS KOH(UTypanus aToMOB.
[lepronuueckuit 3akoH u Ileprnonnueckas cucrema xumudeckux snementoB [l. Y. MenneneeBa. CBs3b NEpUOAMYECKOrO 3aKOHA
un Ilepuommueckoil cuctembl Xxumuueckux osnemeHToB [I. 1. MeHneneeBa ¢ COBpeMEHHOH Teopuel CTpPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XUMUUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX U CIIOKHBIX BEILECTB 110 IPyIIaM U
nepuojaM. 3Ha4eHHe NEPUOIMUECKOT0 3aKOHA B Pa3BUTHHU HAYKU.
CrpoeHue BelecTBa. XUMHYECKasi CBs3b. BHIbI XUMHYECKOW CBsi3M (KOBAaJICHTHAs HEMOJSIpHAs M TIOJSIPHAs, HOHHAS,
MeTaJIn4eckas). MexaHu3Mbl 00pa3oBaHUS KOBAJECHTHOM XHMHYECKOH CBsi3n (OOMEHHBI W JIOHOPHO-aKLENTOPHBII).
Bonopozanas cBs3b. BaneHTHOCTB. DnekTpooTpunaTenbHocTb. CTeneHb OKUcneHus. VIOHbI: KATHOHBI U AaHUOHBI.
BemmectBa MOJEKYIAPHOrO M HEMOJIEKYISIPHOrO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa BEIECTBA. THUIbI KPUCTAJUIMYECKUX
peiéToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEILETKH.
IonsaTtue o nucnepcHbIX cucTeMax. MIcTUHHbIE M KONIOMIHBIE pacTBOpbl. MaccoBast 10Jisl BELIECTBA B PaCTBOPE.
Knaccudukanus HeOpraHW4eckMX coequHeHuil. HoMeHkIaTypa HEOpPraHMYeCKMX BelecTB. | eHeTHdeckas CBS3b
HEOPraHMYECKHUX BEILECTB, IPHHAIIEKAIINX K PA3IUUHBIM KJIACCaM.
Xumndeckast peakuust. Kiaccudukanuss XuMUIeCKHX peakiuii B HEOPraHUUECKOW M OPraHUYECKOW XUMHUH. 3aKOH COXPaHEHHS
MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U TPEBPAILEHUS SHEPTHHU IIPU XUMUIECKHX PEAKIMAX.
CKopoCTh peakiu, e€ 3aBUCHMOCTh OT Pa3iuyHbIX (akropoB. OOpaTHMble peakii. XuMHYecKoe paBHOBecue. DakTopsl,
BIUSIOLIME HA COCTOSIHUE XUMHU4eckoro paBHoBecHs. [Ipunuun Jle [latense.
OnexrponuTnueckass auccoumanus. CuibHble M crnaOble snekTponuthl. Cpena BOXHBIX pAacTBOPOB  BEIIECTB: KHCIas,
HeUTpanbpHasd, MEeT0YHAs.
OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIHH.
OKCIIepUMEHTANIbHBIE METO/Bl M3Y4CHHUS BEIIECTB W MX NpeBpalieHHil: aemoHcrpauus tabmuy «llepuonuyeckas cucrema
xumuueckux snementoB JI. M. MenneneeBay, u3ydeHHe MOAENEH KPUCTAJUTMYECKUX DEIIETOK, HAONIOfeHHE M OMUCaHHe
JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (PasioXKeHHE MEPOKCHAA BOAOPOIA B MPUCYTCTBUM KaTaInu3aTopa, ONpe/ieieHne
Cpezibl PacCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATbHOIO MHAUKATOpPA, PEAaKIIMH MOHHOTO 0OMEHa), MPOBEICHNE MPaKTHUECKON
paboTs! «BiusiHue pa3au4HbIX (HaKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIUm».
Pacuérnble 3anauun.
Pacu€tbl N0 ypaBHEHUSIM XUMUYECKUX PEAKLUI, B TOM YHCIIE TEPMOXUMUYECKUE PACUEThI, PACYETHI C UCIIOIB30BAHUEM TTOHSATHUS
«MaccoBast JOJISI BEIECTBAY.
Heopranuyeckast xumus
Hewmeramner. [lonoxenne HemeramwioB B [lepuoandeckoii cucreme xumudeckux 3iaeMeHToB /1. Y. MeHaeneeBa U 0COOCHHOCTH
cTpoeHust aToMoB. DU3HMYECKHe CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJUIOB (HA MpUMeEpe KUCIOopoaa, cepsl, dhochopa u

yriepoza).



XuMHYeCcKHe CBOICTBA BaXKHEHIINX HEMETAILIOB (TaIONeHOB, Cephl, a30Ta, (octhopa, yriepona U KpeMHHS) H UX COSAUHCHUI
(OKCHIIOB, KUCIIOPOICOMEPIKAIHUX KHUCIOT, BOIOPOIHBIX COSTUHEHUH).

[Ipumenenue Ba)XxHEHIIMX HEMETAJIJIOB U UX COEIMHEHHM.

Meramnsl. [lonoxenne meramwioB B [lepumomnmdeckoii cucreme xumudeckux snemeHToB J[. . MenneneeBa. OcoOeHHOCTH
CTPOCHUSI DJICKTPOHHBIX 000J04YeKk aToMoB MetawioB. OOmmue ¢usnueckne CBoiictBa MeTauioB. CIDIaBel METaJLUIOB.
DIEKTPOXUMHUUYECKHUHN Psifl HANPSHKEHUN METaILIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIINX METAJUIOB (HATPHIA, KA, KaJbIIUH, MarHUH, aJTFOMUHUI, IIUHK, XPOM, XKeJIe30, MeJb) U UX
COETUHEHHUH.

OO6mue crocoObl MOTydeHust MeTaIlIoB. [IprMeHeHne MeTayuIoB B OBITY M TEXHHUKE.

DKCIIEPUMEHTAILHBIC METO/IBI U3YYCHHUS BEIIECTB U MX TPEBPAIICHUN: H3ydeHHE KOJUIEKITNU «MeTalulbl U CIUTaBbI», 00pa3lioB
HEMETAJJIOB, PEIICHUE SKCIEPHUMEHTAIBHBIX 3aJ]1ad, HAOIOJCHNE M OIMMCAHUE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB
(B3amMoieiicTBIE THIPOKCH/IA ATFOMUHHES C PACTBOPAMH KHCIIOT U IIENI0YEH, KaueCTBEHHBIC PEAKIMY Ha KATHOHBI METAJIIIOB).
Pacuérnble 3agaum.

Pacuétel Maccel BemiecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WIH O0BEMY OIHOTO W3
YUYaCTBYIOIIMX B pEaKIMH BEIEeCTB, pacdéThl Macchl (00bEMa, KOIMYECTBa BEIIECTBA) NMPOAYKTOB pPEAaKIWH, €CIH OJHO U3
BEILIECTB UMEET IPUMECH.

XuMust 1 )KU3Hb

Pons xumum B 00ECIIEYCHUH SKOJOTMYCCKON, SHEPreTHUECKON W THIIECBOH 0E30MacHOCTH, Pa3BUTHH MEIHWIUHEL [loHATHE O
HAyYHBIX METOZaX ITO3HAHUs BEIIECTB U XUMUYECKUX PEAKIU.

[pencraBnenns 00 0OMMX HayIHBIX TPHHIMIAX IPOMBIILIICHHOTO MOMYIEeHHs BaKHEHIIINX BEIECTB.

YenoBek B MHpe BELIECTB U MaTEpUAIOB: Ba)KHEHINME CTPOUTENbHBIC MaTepuallbl, KOHCTPYKLMOHHBIE MaTepHallbl, KPacKH,
CTEKJIO, KepaMHKa, MaTepHalIbl JUTS SIeKTPOHUKH, HAaHOMaTepHalbl, OpraHYecKie 1 MIUHEpalIbHbIe yI00peHHsI.

XUMUSI ¥ 370pPOBbE YeOBEKa: MpPaBIIa MCHOJB30BAHUS JISKAPCTBEHHBIX IIPENaparoB, NMpaBiiia 0E30MacHOTO WCIOIb30BaHHS
TpenapaToB OBITOBOW XUMHUH B TIOBCETHEBHOM KH3HHU.

MesxnpeaMeTHbIe CBSI3H.

Peannzanust MeXNpenMETHbIX CBs3eil IpH M3ydeHMH oOlLIell M HeopraHu4eckod xumuH B 11 Kiacce ocymecTBisieTcsl depes
HCIIOb30BaHNE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHATHH, TaK M TOHSATHH, SBISIOMIUXCS CHCTEMHBIMH JUIS OTIEIBHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOr'0 LIUKJIA.

OOmme ecTeCTBEHHO-HAy4HBbIE TOHATHS: HAydHBIH (akT, THIOTE3a, 3aKOH, TEOpHWs, aHajH3, CHHTE3, KiIacCH(pUKaIus,
TIEPUOIITYHOCTD, HAOIOICHNE, SKCIIEPUMEHT, MOJICTIUPOBAaHIEe, U3MEPECHUE, SIBIICHHE.

®dusuka: Marepus, 3HEprus, Macca, aTroM, D3JEKTPOH, INPOTOH, HEHTPOH, HWOH, H30TOI, PaAMOAKTUBHOCTb, MOJEKYJa,
SHEPreTUYECKUI YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEIEeCTBa, (PU3MUYECKHE BEIUUUHBI M SAUHHIBI MX
HU3MEPEHUs], CKOPOCTb.

Buronorus: kieTka, opraHusM, IKocucTeMa, ornocdepa, MaKpo- 1 MHKPOIJIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B OPraHu3Me.
I'eorpadust: MuHEpabl, TOPHBIE TIOPOJIBI, MOJTE3HBIE HCKOMIAEMBIE, TOIUIUBO, PECYPCHI.

TexHonorus: Xummyeckas MpOMBIIIIIEHHOCTb, METAJLTYPIHs, IPOU3BOACTBO CTPOUTENBHBIX MAaTEPHAIOB, CEIbCKOX03HCTBEHHOE
MIPOU3BOACTBO, MHILEBas IMPOMBIIUICHHOCTb, (apMaleBTHYeCKass HPOMBIIUICHHOCTh, TPOM3BOJCTBO  KOCMETHYECKHX
IIpenapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTEpPHUaoB, JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI I10 XMMUW HA BA3OBOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yNbTaTaM OCBOSHHS 00YJaIOIIUMHUCS IPOTPaMM CpeIHEro o0mero oopa3oBaHus
(JIMYHOCTHBIM, METANpeIMETHBIM W IpeAMeTHbIM). HaydHo-MeTonudeckoidl OCHOBOM I pPa3pabOTKH  IUIAHUPYEMbIX
PE3yABTAaTOB OCBOSHUS IIPOrPaMM CPEIHETO OOIIEero 00pa3oBaHus SIBISIETCS CHCTEMHO-AESTeIbHOCTHBIH MOAXOI.

B cOOTBETCTBHH ¢ CHCTEMHO-/IESTEIFHOCTHBIM MOAXOJIOM B CTPYKTYPE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS IpeaMeTa «XUMHUS»
Ha ypOBHE CPEeIHEro o01ero oo0pa3oBaHus BbIEIEHBI CIIEIYIOIIHE COCTABIAIOIIME:

OCO3HaHWE O0YYAIOMINMHUCS POCCHICKON I'pa’kIaHCKON MIEHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEIEHOCTH H
CaMOOIPEIEIIECHNUIO;

HaJIMYe MOTUBALMH K 00yJeHHIO;

LIeJICHATIPaBIIEHHOE Pa3BHTHE BHYTPEHHHUX YOEXKICHHUH JIMYHOCTH HAa OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUYECKUX TPaIHIlii
6a30BOIl HAyKH XUMUH;

TOTOBHOCTB ¥ CITOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIHHOCTH [IEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKAMH,
TIPUCYIIMMH [IEJIOCTHOW CHCTEMe XMMHIECKOTro 00pa30BaHus;

HaJIMYHe TIPaBOCO3HAHUS YKOJIOTHIECKOH KYINBETYPHI M CHOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD JKH3HEHHBIE TUIAHBL

JIrgHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XHMHSI» JOCTUTAIOTCS B €IMHCTBE yIeOHOH M BOCIHTATEIFHOW NEeSITeIbHOCTH B
COOTBETCTBHU C T'yMAaHHCTHYECKHMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH M HJ€aJaMH POCCHICKOTO
IPaXIAHCKOTO OOIIecTBa, NPHHATHIMH B OONIECTBE HOPMAaMH M MPAaBWIAMH MOBEJEHHS, CIHOCOOCTBYIOIIMMHK HpoIieccam
CaMOITO3HAHWS, CAMOPA3BUTHS W HPAaBCTBEHHOTO CTAHOBJICHHS IMIHOCTH 00YyJaIOIIMXCS.

JIMgHOCTHBIE pe3ydbTaThl OCBOGHHS IpeiMera «XHMUsS» OTpakaloT C(HOPMHUPOBAHHOCTH OIBITA TO3HABATENFHOH H
MIPAKTHYECKOH AESTENbHOCTH 00YJarONIMXCS 10 PEATN3ALIH TIPHHSTHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaIaHCKOr0 BOCIIUTAHMSA

OCO3HaHUS 00YYAIOIIMMHCS CBOMX KOHCTUTYLHOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHS K 3aKOHY ¥ TIPABOIIOPSIIKY;
TIPE/ICTaBIICHHs O COLMAIBHBIX HOPMaxX M MPaBHIIaX MEXKJIMIHOCTHBIX OTHOIICHHH B KOJIGKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH NESTENLHOCTH IPH CO3/IaHUU yIeOHBIX POSKTOB, PEIICHUH yIeOHBIX U ITO3HABATEIBHBIX
3aJ1a4, BBITIOJTHEHUH XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh W NPHHUMATh MOTHBBI, HAMEPEHHMs, JIOTMKY M apryMEHTBI NPYTUX NPH aHaJIH3e Pa3IMuHBIX BHIOB
y4eOHOMU JIesITeNbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIATAHMSI :

LIEHHOCTHOI'O OTHOIIEHHS K HICTOPHYECKOMY U HAYYHOMY HACJIEJIIO OT€YECTBEHHOH XUMUM;

YBaXKEHHS K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUM U MPAKTUUECKOTO MPUMEHEHUSI XMMUH, OCO3HAHHS TOTO, YTO JIOCTHKEHUS
HayKU €CTb PE3y/IbTAT JUIUTEIbHBIX HAOMIOICHHH, KPOIIOTIMBBIX 3KCIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSHHOTO TPyAa Y4EHBIX U
MPaKTHKOB;

MHTEpeca M IO3HABATEIbHBIX MOTHBOB B IIOJYYCHHHM U IOCIEAYIOIIEM aHanu3e MHOOPMALMU O TMEPEHOBBIX JOCTHKEHUIX
COBPEMEHHON OTCUECTBEHHOH XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOrO ITOBEJICHHS;

CIIOCOOHOCTH OLICHMBATh CHUTYAllMH, CBA3aHHbIE C XHMHYECKHMH SBJICHHSAMH, M IIPUHAMATh OCO3HAHHBIC pEIICHHS,
OPUEHTHPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIGHHOCTH;

TOTOBHOCTH OLICHHBaTh CBOE IOBEJEHHME M IOCTYIIKH CBOMX TOBapHIIEH C MO3MIMII HPABCTBEHHBIX M IPABOBBIX HOPM H
OCO3HAHUE MOCIIE/ICTBUI ITUX IOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbA:

MOHMMAHUsI ICHHOCTEH 37I0pOBOro U 0e30macHoro 00pasa )Ku3HH, He0OXOAMMOCTH OTBETCTBEHHOTO OTHOLICHHSI K COOCTBEHHOMY
(bu3HUECKOMY M ICHXMYECKOMY 3710POBbIO;

coOroIeH st IpaBril E30MACHOT0 OOPAIICHUS C BEIIECTBAMU B OBITY, IIOBCEIHEBHOM KU3HU U B TPYIOBOW ICSITEIbHOCTH;
MOHUMAHUsL LIEHHOCTU MpPaBWJI WHAWUBHAYAJbHOTO M KOJJIEKTHBHOIO OE30IIaCHOIO IOBEJICHHS B CHTYALMSX, YIPOXKAaOLIMX
3I0POBBIO M KHU3HU JIIOJCH;

OCO3HAHHUS OCIIEACTBUN M HEHPHUATHS BPEHBIX IIPUBBIYEK (YIIOTPEOICHHS aIKOroisl, HAPKOTUKOB, KYPEHHS);

5) TpPya0BOro BOCIMTAHMA:

KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENbCKON AEATEIbHOCTH, OOILIECTBEHHO MOJIE3HOM, TBOPUYECKOH H
JPYTHX BUJIAX ACSTENBHOCTH;

YCTQHOBKM Ha aKTHBHOE Y4acTHE B PEIICHUM NPAKTHMYECKUX 3ajay COLMAIBHON HalpaBJIEHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI );

HHTEpeca K MPAKTUYECKOMY M3Y4EeHHIO MPpodeccril pasuyHOro poja, B TOM YHCIIE HAa OCHOBE NIPUMEHEHUS MPEMETHBIX 3HAHHUI
10 XMMHH;

YB@KEHHS K TPYLY, JIIOASAM TPYJa U pe3yabTaTaM TPYAOBOH JEeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY HHIMBHIYalbHOW TpaeKTOpuu oOpa3oBaHus, Oyaylieil mpodeccuu W peanu3anun
COOCTBEHHBIX XKM3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHM, MHTEPECOB M IMOTpeOHOCTEit
o011ecTBa;

6) 3K0JIOTHYECKOr0 BOCIUTAHMSA:

9KOJIOTMYECKH 11eJIeCO00Pa3HOr0 OTHOLICHHUS K IIPUPOJIE, KaK HCTOYHHUKY CYLIECTBOBAHHS JKH3HH Ha 3eMile;

MIOHUMAHUSI TI100aIbHOTO XapaKTepa SKOJOTHYECKUX MPo0OIIeM, BIMSHUS SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOAHON 1
COLIMAJIBHOM Cpeibl;

OCO3HAHHSI  HEOOXOJMMOCTHM  HCHOJB30BAaHUS  JOCTWKCHMH  XMMHH I PEUICHUS  BOMPOCOB  PAI[MOHAIBHOTO
MIPUPOJIONOIb30BAHUS;



AaKTHBHOTO HETPUSATHS JEHCTBUH, NPUHOCAIMX Bpell OKPYXKAaIOIeH NPHPOTHOH cpele, YMEHHS IPOTHO3UPOBATH
HeOJIaroNpUsATHBIC YKOJIOTMIECKHE TTOCIIEACTBUS MPEATIPUHAMAEMBIX IEHCTBHI 1 PEAOTBpAIIaTh UX;
HaJMYUS PAa3BUTOTO OKOJIOTMYECKOTO MBINUICHHS, OKOJOTMYECKOH KyJABTYpHI, ONbITAa JACSTEIBHOCTH OIKOJIOTHYECKOM
HaNpaBJI€HHOCTH, YMEHHS pPYKOBOICTBOBAaThCS HMMH B II03HABATEIHHOH, KOMMYHHKATHBHOH M CONMAJbHONH MpaKTHKE,
CIIOCOOHOCTH M YMEHHS aKTUBHO IIPOTHBOCTOSTH HACOIOTHH XeMO(poOHH;
7) HeHHOCTH HAYYHOI'0 IIO3HAHUS:
c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W OOIIECTBEHHOH MPAKTHKH;
TIOHUMAHWUS CIEeNU(UKN XUMHH KaK HayKd, OCO3HAaHUS e€ pomu B (POPMHUPOBAHMM PALMOHAIGHOIO HAYYHOTO MBIIUICHUS,
CO3IaHHMM LIEJOCTHOTO NPEACTAaBICHHsI 00 OKPYXKAIOIeM MHUpe KakK O €AMHCTBE HPHPO/BI M YeIOBEKa, B MO3HAHUH IPHPOIHBIX
3aKOHOMEPHOCTEH ¥ PeIIeHNH IPOOIeM COXPaHEHNUS IIPUPOIHOTO PABHOBECHS;
yOS)KIEHHOCTH B 0COOOH 3HAUMMOCTH XMMHH JJIsI COBPEMEHHOH IMBWIM3AIMU: B €€ TYMaHHUCTHUYECKOH HANpaBJICHHOCTH M
Ba)KHOH POJIM B CO3JaHWHM HOBOHW 0a3pl MaTepHANBHOW KyJIbTYPHI, PEIICHHH TJIO0AJBHBIX MPOOJIEM YCTOMYMBOIO Pa3BHTHS
YeJIOBEYEeCTBA — CBIPHEBOI, SJHEPreTHIECKON, MTUIEBON M 3KOJIOTHUECKOl O€30IIacCHOCTH, B Pa3BUTHH MEIHIIMHEI, 00ECIICUeHNN
YCIIOBHH YCIICIITHOTO TPY/a U SKOJIOTHYECKH KOM(POPTHOH KN3HH Ka)KI0Tr0 WieHa 00IIeCTBa;
€CTECTBEHHO-HAyJYHOH T'PaMOTHOCTH: IIOHHMMAaHHS CYIIHOCTH METOJOB IO3HAHWS, HCIONB3yeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOIB30BATh TOyJdaeMble 3HAHUS JUISl aHAJTN3a W OOBSCHEHNUS SIBTICHUH OKPY)KAfOIIero MApPa U MPONUCXOSIINX B
HEM M3MEHEHMH, yMEHUs JenaTb 00OCHOBAaHHBIE 3aKIIOUSHHS] Ha OCHOBE HAyYHBIX (DAaKTOB M HMMEIOMINXCS JAHHBIX C IIEJBI0
TIOTYIEHHS JTOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENIFHO UCITOBb30BaTh XMMUYECKHE 3HAHWS JUISl PEIIeHHUS POOJIeM B PeasTbHBIX )KU3HEHHBIX CHTYalMsIX;
HHTEpeca K MO3HAHUIO U HCCIIEI0BATENILCKOH AesTeIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HETIPePhIBHOMY 00pa30BaHHIO M caM000pa30BaHHIO, K aKTHBHOMY ITOJTyUIEHHIO HOBBIX 3HAHHH IO
XMMHH B COOTBETCTBHH C KM3HEHHBIMH ITOTPEOHOCTSIMH;
HHTEpeca K 0COOEHHOCTSAM Tpy/Za B Pa3iIM4HbIX cepax MpodheccHOHATBHOM AesTEbHOCTH.

METAINNPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3ynbTaThl OCBOSHHS yaeOHOro npeaMera «XHMUs» Ha YpOBHE CpeTHET0 00IIero 00pa3oBaHus BKIIOYAIOT:
3HaUMMbIe IS (OPMHUPOBAHUS MHPOBO33pPEHMST OOYYAIONIIMXCS MEKANCHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIeHayIHbIe
TIOHSATHSI, OTPaKAIOIIME IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CIENU(HKYy METONOB IIO3HAHMS, HCIONB3yeMBIX B
€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEpPIHs, SIBJICHHE, INPOILECC, CHCTEeMa, HAyYHBIH (pakT, NMPHUHIOMIL, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeI0BaHNe, HAOIIOIeHNE, U3MEPEHHE, IKCIIEPHUMEHT U IPYTHe);

YHUBEpCAJIbHbIC yueOHbIe NeHCTBUs (II03HABAaTe/IbHbIE, KOMMYHUKATHBHEIE, PErYJSTHBHEIE), obecreunBaroniue GopmupoBaHue
(GYHKIMOHAIBHOW IPaMOTHOCTH U COLMAIBHON KOMIIETEHIIMH 00y4Jarouxcs;

CrIocOOHOCTh 00YYAIOIIMXCS UCIIOIb30BaTh OCBOCHHbBIE MEXKIMCLUIUIMHAPHbIE, MHPOBO33PEHUECKHUE 3HAHUSA M YHHBEPCAIbHbIC
y4eOHbIe ICHCTBHS B IO3HABATEIILHON U COLMAIBHON MPaKTHKE.

MertanpeaMeTHbIe Pe3ylbTaThl OTPAXKAIOT OBJIA/ICHUE YHHBEPCAIbHBIMHU YHEOHBIMU I103HABATCIbHBIMH, KOMMYHHKATHBHBIMHU U
PETYIATUBHBIMU ASHCTBHAMH.

OBJ1aieHHe YHHBEPCAILHBIMH Y4eOHBIMH M03HABATEJIBHBIMH JeiiCTBHSIMH:

1) 6a30BbIe JTOTHYECKHUE IEHCTBUS:

CaMOCTOSITEJIBHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH NPOOIIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;

OIPEENATh 1NN AEATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH MX IOCTHXKEHHs, COOTHOCUTb PE3yNbTaThbl ACSTEIBHOCTU C
MOCTaBJIEHHBIMU LIEIAMH;

HCIIOb30BaTh MPH OCBOCHUM 3HAHUI NPUEMBI JOTHUECKOTO MBILIUIEHUS] — BBIACIATH XapaKTepHbIE NPU3HAKM MOHATHH U
YCTAQHABJIMBATh X B3aUMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIIME MOHATHS ISt OOBSICHEHUS OTACNIbHBIX (AKTOB M SIBICHUIA;
BbIOMpPATh OCHOBAHUS M KPUTEPHUH A1 KJIACCU(DUKALMU BEIIECTB U XMMUYECKUX PEaKLIii;

YCTaHABINBATh MPUUNHHO-CIIECTBEHHBIE CBSA3U MEKAY H3Y4aeMbIMHU SIBIICHUSIMU;

CTPOMTB JIOTHYECKHE PACCyXKIeHHs (MHAYKTUBHBIE, IeIyKTUBHBIE, 110 AHAJIOTHH), BBISIBIISATH 3aKOHOMEPHOCTU U NIPOTUBOPEYUS B
paccMaTpUBaeMbIX SBJICHUSX, GOPMYIMPOBATH BBIBOBI M 3aKIIOUCHYS;

NPUMEHSATH B TIpOLIECcCe O3HAHUS, HCIONb3yeMble B XMMHUI CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, IPE00pa30BbIBATH MOIEIIBHbIE
MPE/ICTaBICHUsT — XMUMHYECKHH 3HaK (CHMMBOJ) dJIeMEHTa, XUMHUYecKas (GopMmyia, ypaBHEHHE XHMHYECKOH peakuud — Mpu
pelIeHnH y4eOHBIX TI03HABATENILHBIX M IIPAKTUYECKHX 3aJ1a4, IPUMEHSTh Ha3BaHHbIC MOJIEIIbHbIC NIPECTABICHUS 1S BBISIBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BELIECTB M XUMHUYECKHUX PEaKIIUH.

2) 0a30BbIe HccIe0BaTeIbCKUe qelicTBUA:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BELIECTB M XMMHYECKUX PeaKIuii;

(bopMynupoBaTh LENU U 33/la4y UCCIEA0BAHMUS, UCIIONb30BATh [IOCTABICHHBIE U CAMOCTOATEIBHO CHOPMYIUPOBAaHHbBIE BOIPOCHI
B KayeCTBE WHCTPYMEHTA IIO3HAHHMS M OCHOBBI JUI ()OPMHMPOBAHMS TI'MIOTE3bl 1O MPOBEPKE NPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKIECHUH;

BIIaJI€Th HaBBIKAMHU CAaMOCTOSITEJIHOTO INTAHUPOBAHUS U MPOBEJICHHUS YIEHUIECKHX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS
HaOIOaTh 332 XOAOM IIPOLIECCca, CaMOCTOATEIBHO NPOrHO3MPOBATh €ro pe3ynbTar, (OpMYyITUpOBAaTh O00OOLIEHHS M BBIBOABI
OTHOCHTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAHHS, COCTABIISTH 00OCHOBAHHBIN OTUYET O POJIETaHHOI padoTe;
NpHOOpeTaTh ONBIT YYCHUYECKOH HMCCIIEN0BATENILCKONH M MPOEKTHOH JAESTENbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHHs MPAKTHUECKUX 33/1a4, TPUMEHEHUIO PAa3IMIHBIX METO/I0OB TIO3HAHMSI.

3) padora ¢ unopmanmeii:

OPHUEHTHPOBAaThCS B PA3MYHBIX HMCTOYHHKAX HMHQOpManuu (HayqyHO-TIONMYNSpHAs JIMTEpaTypa XUMHYECKOTO COZICpP)KaHUS,
CIIpaBOYHBIE MMOCOOMs, pecypchl HTepHeTa), aHATM3UPOBaTh MH(OPMAIMIO PA3THYHBIX BHAOB M (DOPM IpPENCTABICHUS,
KPUTHUYECKH OLICHUBATh €€ JJOCTOBEPHOCTH M HEMPOTHBOPEUNBOCTD;

(GbopMynupoBaTh 3ampockl M MPUMEHATh pa3MYHbIE METOIbI IIPU MHOHMCKE W oTOope HHbOpMAIMH, HEOOXOOUMOW Ul
BBITIOTHEHHUS YI€OHBIX 33124 ONpeeIEHHOrO THIIA,

IpHOOpETaTh ONBIT HCTONB30BAHUS HH(OPMALHOHHO-KOMMYHUKATHBHBIX TEXHOJIOT Il M PA3TMYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIEHO BHIOMpAaTh ONTHUMAIBHYIO (OpMY TpecTaBiIeHHS HH(GOPMAIMU (CXeMbl, IpaduKy, AWarpaMMbl, TaOJUIBI,
PHUCYHKH U IpyTHE);

HCIIOb30BaTh HAYYHBIH SI3BIK B KaUeCTBE CPEJCTBa IpH paboTe ¢ XMMHYECKOH MH(MOpMAIMEH: NMPUMEHSITh MEXIpPEIMETHbIE
(pm3nueckue n MaTeMaTHYECKHE) 3HAKH ¥ CHMBOJIBL, (hOpMYITbl, aOOpeBHaTyphl, HOMEHKIATYPY;

HCIIOB30BATh U IIPE00pa30BBIBATH 3HAKOBO-CHUMBOJIMUECKHIE CPEJICTBA HATJISAHOCTH.

OBJaieHUe YHUBEPCATBHBIMH KOMMYHHKATHUBHBIMH JIefiCTBUSIMU:

3aJ[aBaTh BOIPOCHI 10 CYIIECTBY OOCY)KHAaeMOH TeMBI B XOJie JMaiora W/HIHM JUCKYCCHH, BBICKAa3bIBaTh MIeH, (popMynnpoBaTh
CBOM IIPE/UIOKESHUSI OTHOCHTEINFHO BEITTOTHEHHUS MTPEIIOKEHHOM 3a1aun;

BEICTYIIAaTh C TIPE3CHTAIMell pe3ynbTaToB IMO3HABATENILHONW AESTENHFHOCTH, MOJNYYeHHBIX CaMOCTOSITEIGHO MM COBMECTHO CO
CBEpCTHHKAMHM TP BBIITOTHEHUH XUMHYECKOTO IKCIEPHMEHTA, MPAKTHIECKOH paboTHl MO MCCIEIOBAHHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pealn3aluy y4eOHOro MpoekTa W (OpMyIMpOBATH BHIBOIBI IO PE3ylbTaTaM IPOBEIEHHBIX HCCIIEIOBAHHUH IyTEM
COTJIaCOBAHMS MO3UIINI B X0/Ie 00CYKICHNUS U 0OMEeHa MHEHHSIMH.

OBJaseHne YHUBEPCATBLHBIMH PeryJISITHBHBIMH JIeliCTBUSIMU:

CaMOCTOSITEIFHO IUIAHMPOBAaTh W OCYIIECTBISATH CBOIO IIO3HABATENBHYIO JEATENBHOCTH, ONpeleNssi e€ Leld W 3a1add,
KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MpeyIaraeMblii aJrOpUTM AEHCTBHI IIPH BHITIOIHEHUH YIeOHBIX U
HCCIIEIOBATENILCKUX 3a]ad, BHIOMpATh Hambosee S(PQEKTUBHBIN CIOCO0 MX PEIIeHUsS ¢ YIETOM IONYYeHUs HOBBIX 3HAHUH O
BEIIECTBaX W XUMUUECKUX PEaKIHsIX;

OCYIIECTBIIATH CAMOKOHTPOJB CBOEH EeSITEIbHOCTH Ha OCHOBE CaMOaHAaJI3a M CAMOOIIEHKH.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeamerHbIe pe3ynbTaThl OCBOSHUS Kypca «OpraHudeckasi XUMUsD) OTPakaroT:

c(OpMHPOBAHHOCTh TIPEJCTABICHHH O XUMHYECKOH COCTABIISIONIEH €CTeCTBEHHO-HAayYHON KAapTUHBI MHUpa, POJIM XUMHHU B
TO3HAHUM SIBJICHUH TNPUPOABI, B (OPMUPOBAHMM MBIIUICHUS M KYJIBTYPHl JIMYHOCTH, €€ (YHKIMOHAIBHOH TIPaMOTHOCTH,
HEOOXOOUMOMN JUIsl pelIeHHs NPaKTHYECKUX 3afad M AKOJIOrMYecKd OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0pPOBBIO U
MIPUPOZIHOM Cpele;

BJIaJICHUE CUCTEMOW XMMHYECKUX 3HAHHMH, KOTOpas BKJIOYAeT: OCHOBOIOJATAIOIINE MOHATHS (XMMHYECKHH 3JIEMEHT,
aToOM, 3JIEKTPOHHAasi O0OJNIOYKA aTOMa, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPULATENILHOCTb, XHUMHYECKasl CBA3b, CTPYKTYpHas
¢dopmyna (pa3BépHyTas U COKpam€HHasH), MOJb, MOJSIpHAs Macca, MOJLSIPHBIH O0BEM, YIIIepOoqHBIH cKeleT, (yHKIHMOHAJIbHAs
IpyNIa, pajuKal, W30MEepHs, W30Mepbl, FOMOJIOIMYECKHUH psJ, TOMOJOIH, YIJIEBOAOPOIbI, KHCIOPOX M a30TCOAEpIKaIlne
COCZIMHEHHUSI, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKY/ISPHBIC COCAMHEHHUS); TEOPUH W 3aKOHBI (TEOpUs
CTPOEHHUS OpraHuyueckux BewecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUsI MaccChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH
SI3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHMS, JISKAIINE B OCHOBE TIOHMMAaHNs IPUYNHHOCTH U CUCTEMHOCTH XUMUUYECKUX SBJICHUH,
(bakTonornueckre CBEICHUS O CBOWCTBAX, COCTAaBE, IOAY4EHHH M OE30MaCHOM HCIOJIb30BAaHWH BAXKHEHIIMX OpPraHHYECKHX
BEILECTB B OBITY ¥ IPAKTHYECKOH JEATEIILHOCTH YeJIOBEKA,;
cOPMHUPOBAHHOCTE YMEHMII BBISBIATH XapaKTepHbIC NPH3HAKHU IIOHATHH, YCTaHABIMBATh WX B3aUMOCBA3b, HCIIOJNB30BATH
COOTBETCTBYIOIME MTOHATHS PH OIMCAHUH COCTaBa, CTPOCHUS U IIPEBPAILCHUN OPraHMYeCKUX COeIMHEHHN;
cOPMUPOBAHHOCT YMEHUH HCHOJIB30BATh XMMMYECKYI0 CHUMBOJUKY JUISI COCTABJIECHHUS MOJIEKYISAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpalEHHOI) (OpMYS OPraHUYECKHX BEIECTB M YPABHEHUH XUMHYECKHX PEaKHi, U3rOTaBIMBATh MOJEIH
MOJIEKYJ OPIraHM4YECKUX BEILECTB JUIsl WIUTIOCTPALIMU X XMMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHUS;
cOPMUPOBAHHOCTH YMEHHUH yCTaHABIMBATh MPHHAJIEKHOCT H3YYEHHBIX OPIraHUYECKHX BELIECTB 110 UX COCTaBY U CTPOCHMIO K
OIpeNeNEHHOMY  KJIAacCy/TpyIlne  COeAMHEHMH  (YIrJIeBOZOPOABI,  KHCIOPOA M A30TCOZCpIKAallle  COSJUHEHHMS,
BBICOKOMOJICKYJISIDHbIC COCJMHEHUsI), JaBaTh UM Ha3BaHHMs 1Mo cucremaTmdeckoir HomeHkiarype (IUPAC), a taxke npuBoauTh
TPUBHAIbHBIC Ha3BaHUS OTIENIBHBIX OPraHUYECKUX BEILECTB (3THICH, IPOINKIICH, alleTUICH, 3THICHIJIMKOIIb, MIIHLEPHH, (QEeHOI,
(dbopMmanbierul, aleraibIeru, MypaBbuHas KUCIOTA, YKCYCHAs! KUCIIOTA, OJIEMHOBAst KUCJIOTa, CTEApUHOBAas KUCIIOTA, TIII0K03a,
(bpyKTo3a, Kpaxmal, LeJII0103a, TIULHH);
cOPMUPOBAHHOCTH YMEHHSI ONPEEIIATh BU/IbI XUMUYECKOH CBSA3U B OPraHUYECKUX COSIMHEHHAX (OIMHAPHbIC U KPAaTHBIE);
cOPMUPOBAHHOCT YMEHHUSI TNPUMEHATH MOJOKEHHS TEOPUM CTPOSHUs opraHudeckux BemectB A. M. ByrmepoBa s
00BSICHEHHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MacChl BELLIECTB;
cOPMUPOBAHHOCTE yMEHMI XapaKkTepU3OBaTh COCTAaB, CTPOEHUE, (GHU3HYECKHME W XHMHYECKME CBOMCTBA THIMYHBIX
NpeJICTaBUTENIeH PA3IMYHBIX KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, STWJICH, NPOIMWIIEH, aleTwieH, OyraaueH-1,3,
MeTunOyraaueH-1,3, 6eH301, METaHOJ, 3TAHON, STHWICHITIMKONb, INIMLEPHH, (EHOM, aleTalbIeruj, MypaBbUHAs U YKCYCHas
KUCJIOTBI, TJIIOKO3a, KpaxMma, LEJUIFI03a, aMHHOYKCYCHAs KHCIIOTA), WIIIOCTPUPOBATH TEHETHYECKYIO CBS3b MEXIY HUMHU
YPaBHEHHUSIMH COOTBETCTBYIOIINX XMMHYECKUX PEaKIUi C UCIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;
cOPMHUPOBAHHOCTH YMEHHS XapaKTEPU30BATh UCTOYHUKU YIIIEBOJOPOJHOIO ChIpbs (HE(Th, MPUPOIHBII Ta3, Yroib), COCOObI
UX MepepaboTKH U MPAKTHYECKOe IPUMEHEHHE POIYKTOB NepepadoTKy;
cOPMHUPOBAHHOCTH YMEHHMII NPOBOAUTH BBIYMCICHHS MO XMMHYECKUM YpaBHEHMSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEILECTBA MIIM MPOJIYKTA PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO M3 MCXOIHBIX BELIECTB MIJIM HPOIYKTOB
peaximn);
cOPMHUPOBAHHOCTH YMEHHUI BIAJIETh CUCTEMON 3HAHMH 00 OCHOBHBIX METO/IaX HAYYHOTO TO3HAHHS, MCIIONB3YEeMBIX B XHMHU
NPY M3yYeHUM BELIECTB M XUMHUYECKHMX SIBIICHHH (HAOJIOZCHUE, M3MEPEHHE, SKCIICPHUMEHT, MOICIUPOBAHKE), HCIIONB30BATh
CHCTEMHbIE XUMHYECKHE 3HAHUS [UISl IPHHSATHUS PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIMSX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHCHHUEM;
c(hOPMHPOBAaHHOCT YMEHHU COOJIOAATH TMpaBUIIa MONB30BAHUSA XMMHUYECKOH MOCYAOH M JIabOpaTOpHBIM O0OpYIOBaHUEM, a
TaKKe NpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKLIHMSAMH MO BBINOJHEHHIO J1a0OPATOPHBIX XUMHYECKHX
OIIBITOB;



c(OpMHPOBAHHOCTH YMEHHH IJIAHUPOBATH U BHINOIHATH XUMUUYECKHH KCIEPUMEHT (IIPeBpAIeHIsT OPTaHNYECKUX BEIECTB NPU
HarpeBaHUM, MONyYeHHE ATWIICHa M H3YYCHHE €ro CBOMCTB, KaYeCTBEHHBIE PEAKINH OPTaHWYECKWX BELIECTB, ACHATypamus
OETIKOB TpH HAarpeBaHMH, IIBETHBIEC PEaKIMN OEJIKOB) B COOTBETCTBHHU C MPABWIAMH TEXHUKH 0€30MacHOCTH MU OOpaIleHUH C
BEIIECTBAMU M JIAOOPATOPHBIM 00OpYIOBAaHHEM, IPEICTABIATH PE3YNIBTATHl XMMHUYECKOrO SKCIIEpUMEHTa B (opMe 3ammcu
YPaBHEHH COOTBETCTBYIOIINX PEaKIUH U ()OPMYIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YNIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO, TOIY4aeMyI0 M3 Pa3HBIX HMCTOYHHKOB
(cpencrBa MaccoBoii nH(pOpManuy, MHTEpHET U NpyTHUX);

cOPMUPOBAHHOCTE YMEHHUH COOMIOAATh IpaBHIa IKOJIOTHMYECKH LEJIecOo00pa3sHOro IOBEIEHUs B ObITY U TPYIOBOIL
NEATENIBHOCTH B LEJISIX COXPAHEHUS CBOETO 30POBBS M OKPYKArOIIeW NPUPOTHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3AEHCTBHS
Ha JKUBBIE OPTaHW3MBI ONPENENEHHBIX OpPTaHWYECKHX BEINEeCTB, HOHMMas cMbIch mokasaterst [1JIK, moscHaTs Ha mpumepax
Croco0BI YMEHBIICHHS ¥ IPEIOTBPAIICHIS HX BPEHOTO BO3JICHCTBHIS HA OPTaHN3M YeJI0BEKa;

JUIsl 00yJaloIuMXCs C OrPaHNYCHHBIMH BO3MOXKHOCTSIMH 3JI0pOBBSI: YMEHHE HPHMEHSATh 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX
METOJax IMO3HAHWS BEIECTB U XMMUUECKUX SIBICHUI;

JUIsL CIETBIX M CIa0OBUIIIMX OOYYaromIMXCs: yMEHHME HCIOIb30BaTh pellbe(hHO-TOUEUHYI0 cucTeMy obosHaueHuii JI. Bpaiins
JUTSL 3aITICH XUMHIYECKHX (hopMyIL.

11 KUIACC

[IpenmerHbIe pe3ynbTaThl OCBOEHHS Kypca «OO0Imas 1 HeopraHudeckast XUMIsD) OTpakaroT:
c(OpPMHUPOBAHHOCTE IPEACTABICHUH: O XMMHUYECKOH COCTABIIONIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, POIHM XUMHH B
TIO3HAHUM SIBJICHUH TIPUPOABI, B (OPMUPOBAHMM MBIIUICHHS M KYJIBTYPHl JIMYHOCTH, €€ (YHKIMOHAIBHOH TIPaMOTHOCTH,
HEOOXOOUMOHN JUIsl pelieHHs] NPAaKTHYECKHX 3alad M AKOJOTMYecKd OOOCHOBAHHOTO OTHOLICHUS K CBOEMY 3II0POBBIO U
MIPUPOZIHOM Cpele;
BJIaJICHUE CHCTEMON XWMHYECKHX 3HAaHHMH, KOTOpas BKIJIIOYAET: OCHOBOIOJNATAIOIINE TIOHATHS (XUMHYECKUH JJIEMEHT, aToM,
u30TOMN, S-, P-, O- DJIEKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJSAPHBIH OO0BEM, BaJEHTHOCTb,
ANIEKTPOOTPULIATEIEHOCTD, CTEIIEHh OKHCICHHS, XMMHYecKas CBs3b (KOBaJleHTHAs, WOHHAs, MeTaJIMYecKas, BOJOpPOAHas),
KpPUCTAUIMYECKast PEMIETKa, THUMBl XHMHYECKHX PpEaKlui, pacTBOp, OSJIEKTPONUTHI, HEIEKTPOJHTHI, IJIEKTPOIUTHUECKAsS
JIMCCOLIMALINS, OKUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECKOH pPEaKkIWH, XMMHYECKOe PAaBHOBECHE); TECOPHU M 3aKOHBI
(Teopust IMEKTPOIMTUIECKOW AWCCOIManuy, repronndeckuii 3akon /1. V. MenneneeBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB,
3aKOH COXPaHEHHs W TPEBpalIeHHs] YHEPrUH NP XUMHYECKHX PEaKIHsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHHU,
MHPOBO33PEHUYECKHE 3HAHMSA, JIeKallue B OCHOBE IIOHHMMAaHWA INPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHHH,
(bakTonornueckre CBEICHUS O CBOWCTBAX, COCTAaBE, MONYyYCHWH M OE30MaCHOM HCIOIb30BAHMM BaXKHEWIIMX HEOPTaHMYECKHX
BEILECTB B OBITY U IPAKTHYECKOMN JEATENbHOCTH YeJIOBEKa;
cOPMUPOBAHHOCTH YMEHMIl BBISBIATH XapaKTEpHbIC NPH3HAKU IIOHATHH, YCTaHABIMBAaTh MX B3aUMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOIIME MOHATHS NPH OIMCAaHUH HEOPTaHWYECKUX BEIECTB U MX NPEBPAILCHUIH;
cOPMUPOBAHHOCT YMEHUH HCIOJIb30BaTh XUMHYECKYIO CHMBOJMKY JUISI COCTaBJICHHS (OpPMYN BELIECTB M YpaBHEHHI
XHUMHYECKUX peakimi, cucremarnueckyto HomeHknatypy (IUPAC) m TpuBHanbHbIE Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX
BEILECTB (YrapHbli I'a3, yriIeKHCIbIi Ia3, aMMHaK, raliéHast U3BeCTb, HeraléHas U3BeCTh, IIMThEBAsI COA, MUPUT U APYIHUe);
cOPMUPOBAHHOCT YMEHMII ONpPEAEINIATh BAJICHTHOCTh U CTENEHb OKHMCICHHS XHMUYECKHX O3JIEMEHTOB B COEIMHEHUAX
Pa3IM4HOIO COCTaBa, BHMJ XUMHYECKOW CBA3M (KOBAJIEHTHAs, MOHHAs, METAUIMYECKas, BOIOPOJHAs) B COCAMHEHUSX, THII
KPUCTAJUTMYECKON PELIETKM KOHKPETHOrO BellecTBa (aTOMHAas, MOJEKY/IApHAs, MOHHAs, METAJUIMYEcKas), XapaKTep Cpeibl B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX COEIMHEHHI;
cOPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATh IPHHAIICIKHOCTh HEOPraHWYECKHX BEIIECTB IO MX COCTaBY K ONpENeIEHHOMY
KJIacCy/rpynne COeIMHEHHH (IIPOCThie BEIIeCTBA — METaUIbl M HEMETAJUIbl, OKCHIbI, OCHOBAaHHSA, KHUCIOTHI, amM(pOTepHbIE
TUIIPOKCUJIBI, COH);
c(OpMHPOBAHHOCT YMEHHI pPacKpbIBaTh CMBICH Tmepuoanveckoro 3akoHa JI. V. MenneneeBa M JIEMOHCTPHPOBATH €ro
CHCTEMATHU3UPYIOILYIO0, OOBSACHUTEIbHYIO U POrHOCTHYECKYIO (DyHKIUH;
cOPMUPOBAHHOCTE YMEHHMH XapaKTEpU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHMX 3JeMeHTOB 1—4 mnepuosioB
TMeprognyecKoii cHCTeMbl XUMHUYECKUX 31eMeHToB [I. V. MeHeneeBa, HCHONb3Ysl MOHATHS «S-, P-, 0-3JI€KTPOHHBIE OpOHTAINY,
«OHEPreTUYECKUE YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COSIMHEHHH IO
nepuofam u rpynnam [lepuoanyeckoii cucremsl xumuueckux >nemeHToB [1. V. Menneneesa;
c(OpMHPOBAHHOCTh YMEHHH XapakrTepu3oBaTh (OMHCHIBATH) OOLIME XUMHUYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB, NOATBEPIKAATh CYLIECTBOBAHME FEHETHYECKOM CBSI3M MEXKIy HEOPraHMYECKUMHU BEIECTBAMHU C IOMOLIBIO
YpaBHEHHUI COOTBETCTBYIOLIMX XUMHYECKUX PEAKLUii;
cOPMHUPOBAHHOCT YMEHHUS KJIACCHQUIMPOBATh XMMHYECKHE PEAKIMU 10 Pa3InYHbIM IpPU3HAKaM (YHCIY H COCTaBy
pEarupyrolyx BEIECTB, TEIIOBOMY 3((GEKTy peakiny, H3MEHEHHIO CTeNICHEH OKHMCIEHHS JIEMEHTOB, 0OpPaTUMOCTH PEaKlnH,
YUYaCTHUIO KaTalu3aTopa);
cOPMHUPOBAHHOCTH YMEHHI COCTABIIATH YPAaBHEHUS PEAKLMi Pa3IMYHBIX THIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIUH
MOHHOTO OOMEHA, YYUTBIBAsH YCIOBHUS, IIPH KOTOPBIX ATH PEAKIMH UIYT JI0 KOHIIA;
cOPMHUPOBAHHOCTE YMEHHMH NPOBOJUTH DPEAKIMH, IMOATBEP)KIAIOLINE KAYECTBEHHBIH COCTaB pa3iMYHBIX HEOPraHMYECKHX
BEILIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, TIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;
cOPMHUPOBAHHOCTH YMCHUH PAaCKpPBIBATH CYIIHOCTh OKHCIHTEILHO-BOCCTAHOBUTENIBHBIX PEAKIMH IOCPEICTBOM COCTaBICHHS
9NIEKTPOHHOT0 OajlaHca STUX PeaKIHii;
cOPMHUPOBAHHOCTE YMEHHI OOBSCHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKOH pPEakUMH OT pa3iM4HBIX (hakTopoB; xapakrep
CMEILCHHS] XMMHYECKOr0 PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHero Bo3zaeiicTBust (nmpuniun Jle latense);



c(OpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMUYECKUE ITPOLIECCHI, JIEXKAIIE B OCHOBE IPOMBIIIICHHOTO MOIyIeHHs CEPHOI
KHCJIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTH PEICTAaBICHUH 00 OOIIIX HAyIHBIX MPUHIUIAX U SKOIOTHYECKUX Mpobiemax
XUMUYECKOrO IIPOU3BOJCTBA;

c(OpPMHPOBAHHOCT YMEHHH IPOBOAWTH BBIYHCICHHS C WCIOIB30BAHWEM IOHATHS «MaccoBasi JIOJIS BEIIECTBA B PacTBOpPEY,
O0BEMHBIX OTHONICHUH ra3oB NPH XMUMHUYECKHX PEAKIHAX, MACChl BEUIECTBA MM 00BEMA ra3oB IO M3BECTHOMY KOIHIECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOI'O M3 YJACTBYIOIIMX B PEaKIMM BELIECTB, TEIUIOBOrO d(dekTa peakiiy Ha OCHOBE 3aKOHOB
COXPaHEHUs MacChl BELIECTB, [IPEBPALCHUS U COXPAaHEHHUS SHEPIUY;

c)OpMUPOBAHHOCTh YMEHUH COOJIIONATh NpaBMWiIa IONB30BAHMSA XUMHYECKOH HOCYHON M 1a00paTOpHBIM 00OpYHOBaHHEM, a
TaKkKe TpaBWiia OOpAIIeHHUs] C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSMH IO BBIIIOJHEHHUIO JTAOOPATOPHBIX XUMHYECKHX
OIIBITOB;

c(OpPMHPOBAHHOCT YMEHHH IIAHHPOBATH M BBINONHATH XMMHYECKHH DKCIEPHMEHT (pa3joKeHHe IEepOKCHAa BOIOpOIa B
MIPUCYTCTBUM KaTaJM3aTopa, ONPENENIEHHE CPelbl PaCTBOPOB BEIIECTB C IMOMOINBIO YHHBEPCAJIBHONO HMHINKATOPA, BIUSHHUE
pa3nMYHBIX (aKTOPOB HAa CKOPOCTh XMMHYECKOW pEaKIUH, PeakIMH HOHHOTO OOMEHa, KadeCTBEHHBIC PEaKIMH Ha Cyib(at-,
KapOOHAaT- W XJIOPHI-aHWOHBI, HAa KaTHOH AaMMOHHS, pEIICHHE OSKCIICpUMEHTAIBHBIX 3amad 1o TeMaM «Metamis»y u
«HewmeTanmnb») B COOTBETCTBHM C IpaBHJIaMH TEXHHWKH O€30IACHOCTH TNpH OOpalleHHH C BEHIeCTBAaMH M J1abOpaTOpHEIM
000pyIOBaHMEM, TPEICTABIATh pPe3yAbTAaThl XUMHYECKOIO JKCIEpHMeHTa B (hOpMe 3allicH YpaBHEHHI COOTBETCTBYIOLIHX
peakiuii ¥ pOpMyIHPOBATH BEIBOJBI HA OCHOBE ITHX PE3yNIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYI0 HH(OPMAIIHIO, ITOIydaeMylo M3 Pa3sHBIX HCTOYHHKOB
(cpencTBa MaccoBolf KOMMYHUKAINH, VIHTEpHET U IPYrux);

cOPMUPOBAHHOCTE YMEHHH CcOONIONATh MpaBWila SKOJOTHYECKH LEIecOoO0pa3sHOro TIIOBEJICHHS B ObITY M TPYAOBOM
JIESTEIBHOCTH B LIEJIIX COXPAHEHMs CBOETO 3/I0POBbSl U OKPY)KAIOLIEH MPUPOTHOI cpelbl, 0OCO3HABATH OINACHOCTh BO3AECUCTBUSA
Ha JKMBBIE OpraHU3MBI OIPENENEHHBIX BENIeCTB, MOHWUMash cMbicn Tokaszatenst [IJIK, moscHATE Ha mpuMepax CIIOCOOBI
YMEHBIICHHUS U NIPEJOTBPAIEHNs X BPEAHOI0 BO3ACHCTBYS Ha OPraHU3M YeJIOBEKa;

JUIsT 0OyJalomuMXCcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHM 3[0pOBBSI: YMEHHE HPHMEHSATh 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX
METOZIaX MMO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHHIA;

JUIsL CIIETBIX M CTa0OBUIIMX OOYYarolIMXCs: yMEHHE HCIIONb30BaTh PENbeHO-TOUEUHYIO0 cucTeMy obo3HaueHuid JI. bpaiins
JUTSL 3aITCH XUMHYECKHX (hopMyIL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJJIACC
KoauuecTtBo yacoB 5 (i )
J]eKTpOHHbIe 1941 pom,le
Ne i/ HaumeHnoBanue pa3aeaoB U TEM NMPOrpamMmabl Beero KOHTPOJ]],H],Ie HpaKanec]cp[e OﬁpaSOBaTe.HBHLIe pecypeb
padoTnbl pa6oThI
Paspen 1. Teopernyeckne 0CHOBbI OPraHUYECKOH XMMUH
IIpeamer opraHudeckoi XUMHH. TeopHs CTPOSHUS hitps://academy-
1.1 o praimecfm COCTMHCHMIH A M 5 pne oga 3 0 content.apkpro.ru/lesson/a9f3d191-5ele-
P A - VL BYTIep 4e24-ac02-efb16fa49f6a
Hroro no pazzaeny 3
Paspen 2. Yraesonopoasl
https://academy-
2.1 IpenenbHEIE YTIICBOAOPOABI — ATKAHBI 2 0 content.apkpro.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02
Hen BbHBI B bI. KCHBI KaJIUCHBI htt S://academ -
2.2 e”?:ge” © YIVICBOZIOPOJEL: ATTKCHEL, /TKa/ICHE, 6 0 content.apkpro.ru/lesson/4038171e-4158-
at 4bd1-ae98-18dclcfb9399
https://academy-

2.3 ApoMaTHYECKHE YTIICBOIOPO/IBI 2 0 content.apkpro.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4

2.4 TIpupoHbIC HCTOYHMKH YTJICBOA0POJI0B M HX 3 1 https://lesson.edu.ru/04/10

nepepaboTKa
Uroro no pazneny 13
Paznea 3. Kuciiopoaconepskaiue opraHnyecKne coenHeHus
https://academy-

3.1 Crprbl. Denon 3 0 content.apkpro.ru/lesson/5439¢18b-7440-
4h6f-bf84-c04fad71694f
https://academy-

3.2 Anpaeruzsl. Kap6onosie Kuciotsl. CIOKHbIE SQUpPBI 7 0 content.apkpro.ru/lesson/8664b319-0ba3-
4945-hb076-ch72e5858b90
https://academy-

3.3 VraeBozbl 3 1 content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0

Uroro nio pazneny 13
Pa3nen 4. AzoTconep:kaiie OpraHuyecKue coeuHeHust
https://academy-
4.1 AMUHBI. AMUHOKHCIOTHL. Benku 3 0 content.apkpro.ru/lesson/0c608a59-4c69-

4481-839e-9205f201b73e



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

HWroro no pasneny

Paspen 5. BoicokoMo/1eKyJ/IsIpHbIE COCIMHEHUS

5.1 ‘ ITnacrmaccel. Kayuyku. Bosokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB T10 I[TPOT'PAMME 34



https://lesson.edu.ru/04/10

11 KJIACC

KoauuecTBo yacon

JJieKTpoHHBIe (1 POBBIe)
Ne o/ HaumeHoBaHue pa3iesioB M TeM POrpaMMbl Beero KonTtponsubie IIpakTHyeckue 06pa3oBaTENbHbIE PECYPChI
pa6oThI pa6oThI
Pazpnei 1. TeopeTnueckue 0CHOBbI XUMHHU
Crpoenue aromoB. [leproguaeckuii 3aKoH 1
1.1 Tepromuyeckast CHCTEMa XMMHUYECKHX JIEMEHTOB 3 0 0 https://lesson.edu.ru/04/10
J1. . MenneneeBa
1.2 Crpoenue BelectBa. MHOrooGpasue BenecTs 4 0 0 https://lesson.edu.ru/04/10
1.3 XHUMHYECKHE PEaKIiH 6 1 1 https://lesson.edu.ru/04/10
Utoro no pazneny 13
Paznen 2. Heopranuyeckasi Xumusi
2.1 Merasusl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemerautst 9 1 1 https://lesson.edu.ru/04/10
2.3 CBsI3b HEOPraHMYECKUX U OPraHHMYECKHX BEIECTB 2 0 0 https://lesson.edu.ru/04/10
HWroro no pasneny 17
Pasnen 3. Xumusi U KU3HB
3.1 ‘ XuMus ¥ KU3Hb 4 0 0 https://lesson.edu.ru/04/10
HUroro no pazzneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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