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MNOSACHUTEJIBHAS 3AITMCKA

[TporpamMmMa 1o XuMHM Ha ypOBHE CpeJHEr0 001Iero oopazoBaHusl pa3paboTaHa Ha OCHOBE
®denepanpHoro 3aKkoHa ot 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUs (hefepalibHOM 0Opa3zoBaTeNbHON MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbX B DenepaqbHOM TroCyAapCTBEHHOM
obpazoBatensHOM cranaapre COO, ¢ yuérom Konuenuuu npemnopaBaHusi yueOHOTO mpenMeTa
«Xumus» B o0pa3oBaTeNbHBIX opranu3auusx Poccuiickoir dexepanuu, peamnu3yromux
OCHOBHbIE 00pa30BaTeJIbHbIE IPOrPAMMBbI, U OCHOBHBIX IOJIOKEHUH
«Crparerun pa3Butus BocnutaHusi B Poccuiickoir @enepaunu Ha nepuon g0 2025 roma»
(Pacniopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OIPEACICHHIO OOMICH
cTpaTeru 0Oy4eHUs, BOCIIUTAHUS U PAa3BUTUSI O0YYAIOIIUXCS CPEACTBAMHU YUEOHOTO MpeaMeTa
«Xumus» 11 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHIIENTYalbHbIE IOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, COJIep)KaHMs, pPe3ylbTaToB OOyuYeHHs U
TpeOOBaHUI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHue, [oJIyyaemoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHOM OpraHu3aluy, SBISETCS HEOThEMJIEMOM 4acTbio HMX OOPa30BaHHOCTH.
OHO CiIy’KMT 3aBEpIIAIOLIMM 3TAllOM pealu3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX 1IEHHOCTEH, MPUCYIIUX IEJIOCTHOM CUCTEME XMMHMUYECKOro 00pa3zoBaHus. OTu
[EHHOCTH KacaroTCs TMO3HAHH 3aKOHOB NPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHHUS MU OOIIEH
KYJIbTYpBI Y€JI0BEKa, a TAaKXkKe 3KOJOrMYECKH 00OCHOBAHHOIO OTHOLIEHMS K CBOEMY 37J0POBBIO U
IpUPOJHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHue 0OyUaIOIIMXCS Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs CpeACTBAMHU YYEOHOTO TpeaMeTa «XUMUs», COJIepKAHUE U MOCTPOCHHE
KOTOpPOTO OIpENeieHbl B MpOrpaMMme IO XHMHUU C YYETOM CHEHU(PUKA HAYKH XUMUH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KU3HM OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
1esied U MPUHIUIOB, XapaKTepU3YIOIMIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MIpaeT ocoO0yio poJib B COBPEMEHHOMN
LUBWIN3ALUY, B CO3JJaHMM HOBOHM 0a3bl MaTepHaJbHON KyJIbTypbl. OHa BHOCHT CBOM BKJIQJ B
(dbopMHpOBaHKE PALIMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JJaHHE I[EIOCTHOTO MPEICTABICHUS
00 OKpy:KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAHHUS BEIECTBEHHOTO COCTaBa OKPY>KAIOILIEr0 MUpPa, OCO3HAHMS B3aWMOCBS3H
MEX/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHs cTaia
HEOTHEMJIEMON YacTbi0 MHUPOBOI KYJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEHIHOTO TpyJa H
AKHU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHass XMMUSl KaK HayKa CO3uJaTeibHas, Kak Hayka
BBICOKMX TEXHOJIOTUH HalpaBjieHa Ha pelleHHe II00albHbIX MPOOJIEM YCTOMUMBOIO pa3BUTHS
YeJI0OBEYECTBA — CHIPHEBOM, SHEPTreTUUECKOM, MMUIIEBOM, SKOJIOTHYECKON 0€30MacHOCTH M OXPaHbl
3J10pOBBSI.

B cootBercTBMM C OOIMMM LEISIMH M HPUHIMIIAMH CPEIHEro OOILIero oOpa3oBaHMS
conepxkanue npeamera «Xumus» (10—11 xnaccel, 6a30BbIi ypOBEHb U3YUECHHUsI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOydYaroluXcsi, HEOOXOAUMYIO UM Jis
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUYEHHS B JKU3Hb COLIMyMa,
MIPOAOIDKEHHS 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocraBnsromuMu  npeaMera  «XUMUSD»  ABISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmas M HeopraHUYecKass XUMHS», OCHOBHBIM KOMIIOHEHTOM
COJIEp>KAHUS KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMA 3HAHMH MO HEOPraHUYECKON
XUMUHU (C BKJIIOUYCHHEM 3HAHWM M3 OOIIEH XUMHUH) W OpraHudeckoi xumuu. DopMupoBaHue



JAHHOM CHUCTEMBl 3HaHUI NPU U3YYEHUM IpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS
BCEro MHOTrooOpa3us BEIIEeCTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XMMHUU.

CrpykTypa conepx)aHus KypcoB — «Opranuueckast Xumus» u «OO01ast 1 HeopraHudeckas
XUMUsD» cPOopMUpOBaHa B MPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yUYCHHIO
y4eOHOro marepuana M oOyClIOBJIEHA HCTOPHUYECKHM OOOCHOBAaHHBIM pa3BUTHUEM 3HAaHUI Ha
OIpeNIeNIEHHBIX TEOPEeTHUECKUX YpPOBHIX. Tak, B Kypce OpPraHMYEeCKOH XHUMHUM BeEILECTBa
paccMaTpuBarOTCS Ha ypOBHE KJIACCHUECKON TEOPUM CTPOEHMSI OPraHMYECKUX COEIMHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHYECKHMX W BJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUM BEILECTB.
CBenenus 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHM — OT YIVIEBOAOPOAOB 10
CJIO)KHBIX OMOJIOTMYECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHm4eckoil XMMHMM MOTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs IEpBOHAYAIBHBIC
MPEJCTABICHUA O XUMUYECKOH CBS3H, KJIacCU(UKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHIMOCTH
CBOMCTB BEILLECTB OT UX CTPOCHUS, O XUMHUYECKOH peaKIH.

[Ton HOBBIM yIJIOM 3peHus B npeamere «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBaeTCs
U3Y4YEHHbII Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs TEOPETUUYECKUN MarepHal Hu
(aKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XUMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsS» OOydaroOIIMMCS MPEIOCTaBIsAETCS BO3MOXHOCTh OCO3HATh
3HAa4YeHHE NEePUOJIMYECKOT0 3aKOHa C OOIIETEOPEeTHYECKMX M METOJOJOTHYECKUX IO3UIHH,
riy0ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIMA 3TOro 3akoHa — OT oOoOmiaromieit 1o
OOBSICHAIONIEH U POTHO3UPYIOIIEH.

Enunas cucrema 3HaHUHM O Ba)KHEHIINX BELIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHMH, a TAKXKE O XUMHUECKUX PEaKIUsIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercs B Kypcax 10 m 11 kjaccoB asieMEHTaMu  COJEpXaHUSA, HMEIOIUMHU
KyJIbTYPOJOTUYECKMM M TPUKIATHONW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBSI3M XHMHM C JpPYTMMH HayKaMH, pPAacKpblBaloT €€ poJib B IIO3HABaTEbHON U
MIPAKTUYECKON JEATENIbHOCTH 4YEeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHMIO YB@KEHHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUHM M MPAKTUYECKUX NPUIOKEHUH XMMUU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATh €€ JJIsl MMONOJHEHUs] 3HaHUMN, peleHUs
MHTEJUIEKTYaJIbHBIX M DKCIEPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a4ad. B memom conepkaHue
yueOHOro npeamera « XUMHsS» JaHHOTO YPOBHS U3yUEHHsI OPUEHTUPOBAHO HAa ()OPMHUPOBAHUE Y
o0yyaroImuxcs MHUPOBO33PEHUYECKON OCHOBBI JJIS MOHUMAHUS (PUIOCOPCKUX HJIeH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTaHUYECKOTO M OpPraHMYeCKOro Mupa, o0yCIIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTaBOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOJIHBIX SBJICHUM MyTEM 3KCIIEpUMEHTA
U peleHHUs] MPOTUBOPEUYMHA MEXIy HOBBIMH (PaKTaMH M TEOPETUYECKUMHU IPEINOChUIKaMHU,
OCO3HaHME POJM XMMHUHU B PEIICHUHU HKOJOTHYECKUX MpoOiIeM, a Takke mpobdiem cOepexeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOTUN U MaTepUaIOB.

B mnmane pemenus 3amad BOCIMTAHHUSA, Pa3BUTHUS M COLMAIM3ALMU  OOYyYaroIIuXcs
INPUHATBIE NPOTPaMMON IO XUMHUHU TOAXOAbl K OINPEACICHUIO COJIEp)KaHUsS W IOCTPOEHUs
npeaMera MmpeaycMaTpuBaloT (OPMHUPOBAHNE YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHM, UMEIOIIUX
0a30BO€ 3HAYEHHE JIJIS1 PA3JINYHBIX BUJOB JAEATEIbHOCTU: pElIeHUs MpobiieM, oUCKa, aHaau3a u
00pa®oTKu HHpOpMAIMK, HEOOXOJUMBIX Il TNPUOOPETEHHs OMNblTa MPAKTUYECKOW U
HCCIIEI0BATENBCKOM AEATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHHU.

B npakTtuke npenojsaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs, TaK U
Ha YpPOBHE cpenHero oOmiero o0pa3oBaHuUs, TMpPU  ONPEAETCHUH  COJAepKaTeIbHOU
XapaKTepUCTUKU LeJeil H3y4yeHHs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPAJUIIMOHHO Tpu3Haércs (HOPMUPOBAHME OCHOB XHMHYECKOM HayKd Kak o0OJacTH
COBPEMEHHOI'0 €CTECTBO3HAHMs, NMPAKTHUUECKOW JESITEeIbHOCTH 4YellOBeKa M Kak OJHOrO W3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOOWYECKOM TOYKM 3pEHUS TaKo MOAXOd K



OIIPEACIICHUIO LIeNIeH N3YUYEHNUS IIPEIMETa SBIISICTCS BIIOJIHE OIPABIAHHBIM.
CorynacHO J1aHHOM TOYKE 3pEHHUsl IJIaBHBIMU LEISIMHU H3Y4YEHMs IIpeaMeTa

«Xumus» Ha 6a30BoM yposHe (10 —11 ki1.) SABIAIOTCS:

e (QopmupoBaHHE CHCTEMBbl XUMHUYECKHMX 3HAHUW KaK BaKHEHUIIEH COCTABISAIONICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOMW JIeXkKAT KJIIOUEBbIC MOHATHS,
(yHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMMH, OCBOCHHE $3bIKa HAyKH, YCBOEHHE HU
NOHUMaHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHUII MHMPOBO33PEHUECKOro XapakTepa,
O3HAKOMJICHHE C HICTOPUEH X PAa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHHE U Pa3BUTHE IMPEICTABICHUNA O HAYYHBIX METO/AAX IMO3HAHUS BEILECTB U
XMMHUYECKHX PEAKLMHA, HEOOXOAUMBIX AJIsl NPUOOPETEHUs] YMEHUI OpPUEHTHPOBAThCS B
MHpE BEIIECTB U XUMUYECKUX SIBJICHUH, HMEIOIIHUX MECTO B MPUPOJIE, B IPAKTUYECKOH U
MMOBCEAHEBHOM XKU3HU;

* Dpa3BUTHE YMEHUH M CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAONIONEHHEM U
OOBSICHEHHEM XUMHUYECKOI0 SKCIIEPUMEHTa, COOJIIOJIEHMEM IIpaBUI 0e30IacHOro
oOpalleHus C BEeLeCTBaMHU.

Hapsany ¢ atuMm, comep:karenbHas XapakTepUCTHKA LEJIeH W 3a7ad U3ydeHHs MpenMeTa B
porpamMMe 10 XMMHH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMHU IIPUOPUTETAMH B
cucreMe cpeaHero oduero oopasopanus. CeroaHs B NpenojjaBaHUM XUMHUU B OOJIbILeH cTeneHH
OTAAETCs NPEANOYTEeHHE TPAKTUUECKOW KOMIIOHEHTE COAEp)KaHUs 00yueHHsl, OPUEHTUPOBAHHON
Ha TIOJTOTOBKY BBIITyCKHHKA 00IIE00pa3oBaTeIbHON OpraHM3aIliK, BIAJCIONIET0 HE HAaOOpoOM
3HaHU#, a (QYHKIMOHAIFHOW TPAMOTHOCTBHIO, TO €CTh CIIOCO0AMH M YMEHHUSMH aKTHBHOTO
MIOJIyYeHMs 3HAaHUHM U IPUMEHEHHUS UX B peaJIbHON KU3HM IS PELICHUs IPAaKTUYECKUX 3a]1ay.

B cBa3u ¢ 3TUM npu U3ydeHUM IpeaMeTa «XHUMHUS» JOMUHHUPYOIIEe 3HAueHHE
MpHOOPETAIOT TAKKE LENU U 331441, KaK:

amanTanmusg  OOydYalOmMXCsl K  YCIOBHSIM — JUHAMAYHO  Pa3BHBAIOLIETOCS  MUpA,
(dbopMHpOBaHHE MHTEIJIEKTYQJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMoOOpa3oBaHUIO,
COTPY/ZIHUYECTBY, CAMOCTOSATEIIbHOMY MPHHITUIO TPaMOTHBIX pELIEHHH B KOHKPETHBIX
KU3HEHHBIX CHTYaIlUsX, CBI3aHHBIX C BEIIECTBAMH U X IPUMECHEHHEM;

dopMupoBaHue Yy OOy4aroUIMXCs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHILIUN),
UMEIOIINX YHUBEPCAJIbHOE 3HAUCHHE JJIS pa3IMUYHbIX BUIOB JEATEIbHOCTH: pEIIEHUs Mpobiiem,
MIOUCKA, aHaiM3a W 00paboTku HH(pOpMAIMK, HEOOXOAMMBIX [UId MPUOOPETEHUs OIbITa
NeSTeTbHOCTH, KOTOpasi 3aHUMAeT BaAXHOE MECTO B TO3HAHWU XUMHH, a TaKXe JUIi OLEHKHU C
MO3UIHMK IKOJOTHYECKOW 0E€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHM3M 4YeJIoBeKa U MPUPOAHYIO CPELY;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOoCOOHOCTH CaMOCTOSITETIHHO TPUOOpEeTaTh HOBBIE 3HAHWS 1O XHMHUHU B
COOTBETCTBHUH C KXH3HECHHBIMH TIOTPEOHOCTSIMH, UCTIOIH30BATh COBPEMEHHBIE WH(POPMAIINOHHEIC
TEXHOJIOTHH JUISI IOMCKA U aHAJIN3a y4eOHOH M HayYHO-TOMYJIApHON HHPOPMALIUU XUMUYECKOTO
COJIepKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE y 0OYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HaOJII0AAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MTPH TUIAHUPOBAHUU U MIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaomuxcs yOeKIEHHOCTM B TyMaHUCTMYECKOW HaNpaBICHHOCTH
XUMHH, €€ BAXHOW pOJM B  PpEHIEHWH [IOOAIbHBIX  MpOOJIEM  palMOHAIBLHOTO
IPUPOJIOIONB30BaHUS, TOIOJHEHUS SHEPreTHUYECKUX PECYpCOB U COXPaHEHHs MPHUPOIHOTO
pPaBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHHS K TPUPOJAE U CBOEMY
3JI0POBBIO, a TAK)KE MPHOOPETEHUS OIBITA MCIOIb30BaHMS TONTYYCHHBIX 3HAHUM [UI TPUHATHUS
IPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B y4yeOHOM miane cpenHero oOrmiero obpa3oBaHus MpeaMeT «XUMHs» 0a30BOr0 ypOBHS



BXOJIUT B COCTaB IPEIMETHOM 00J1acTH «ECTeCTBEHHO-HAYYHBIC TIPEAMETHI».

OO011ee YUCIIO YacoB, OTBEAEHHBIX JUIS M3YYCHHS XMMHH, Ha 0a30BOM YPOBHE CpPEIHETrO
obiero oopasoBanusi, cocranisier 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezedro), B 11 kiacce
— 34 qaca (1 gac B Henen).



COJEP)KAHUE OBYYEHMA 10
KJIIACC
OPIAHUYECKAA XUMUA

TeopeTnueckne 0CHOBbI OPraHH4eCKOil XUMHHU

[IpenMer opraHUYeCcKON XMMHH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B IOJIYUYCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHndeckux coennnenuit A. M. bytieposa,
e€¢ ocHOBHbIe NOJOXeHUsA. CTpyKTypHbIE (QOPMYIJIBI OpraHMYECKHX BemecTB. [ omomorus,
n3oMmepurs. XUMHUYECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIC U KPATHBIE CBSI3HU.

[lpencraBienne o  kimaccuukanMu — OpraHMuecKkux  BemecTB.  Homenknarypa
OpPraHMYECKUX COEIUHEHUI (cucTeMaTudeckas) M TpPUBMAJIBHBIE HAa3BaHUS BaKHEHIINX
MPEACTaBUTENEH KJIACCOB OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl M3YUYEHUS BELIECTB U UX MPEBpAIICHUIN: O3HAKOMJICHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB W MaTepHalaMd Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAOIIOJCHWE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (TIaBiIeHUEe, OOyTIMBAaHUE U TOPEHHE).

YriaeBoaopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKHil psn. MeraH u 3TaH — mnpocTeifiune
MPEJCTaBUTENN AIKAHOB: (U3NYECKHE W XHMHYECKHE CBOWCTBA (PEAaKIHMM 3aMEIICHUS |
TOpEeHMs ), HAX0XK/ICHHUE B IPUPO/JIE, MTOTYUYCHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUH Psil. DTUIEH U MPONUIEH — MNPOCTEHIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MYECKHE W XHUMHUYECKHME CBOWCTBA (peaklUuu TUIPUPOBAHMUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPHU3allin), IOJIy4eHUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u metwnOyrtaaueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psn. AIETHIeH —
MPOCTEHUIINIA NpeICTaBUTENb AIKHHOB: COCTaB, CTPOeHUE, (pU3nUyeckre 1 XUMUYECKHUEe CBOICTBa
(peaxiuu ruipupoOBaHusl, raloreHUPOBAHUS, TUAPATALINY, TOPEHHST), TOJIyY€HUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MyUecKHMe M XUMHUYECKHE CBOWCTBa (peaxiiuu
raJIOTEHUPOBAHUSA M HUTPOBAHMS), MOIY4YEHHE M TpUMEHeHue. lomyon: cocmas, cmpoeHue,
pusuneckue u xumuueckue c8oUCmMea (Peakyuu 2anl02eHUpOSAHUs U HUMPOBAHUSL), NOJYUEHUe U
npumeneHnue. TOKCUYHOCTb apEHOB.

['eHeTnyeckas CBSI3b MEXJy YIJIEBOJOPOIaMU, MPUHAIJIEKAIIMMHU K Pa3IMYHBIM KJIACCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIil ra3 U momyTHbe HE(TAHbIE Ta3bl.
Hedpte u e€ mnpoucxoxnaenue. CnocoObl mnepepaOOTKM He(PTU: NEPEeroHKa, KPEeKUHT
(TepMuUecKHii, KaTamuTHYECKHil), mupoau3. [IpoaykTsl epepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yrosib U MpOIyKTHI €ro NepepadoTKH.

DKCepUMEHTAIbHBIE METO/Ibl M3YUYEHHsI BELIECTB U UX IPEBPAIICHU: 03HAKOMIIEHHE C
oOpa3uamu mjiacTMacc, KayaykoB U pe3uHbl, kKouiekuuu «He@Tts» u «Yroib», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJIOB M TaJOre€HONPOU3BOIHBIX, MPOBEACHHE NPAKTUYECKOW pabOTHI:
MIOJIy4E€HUE ITUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOH peaknuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA MJIM NPOAYKTa pEaKkUMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamue opranu4ecKue coeJHHeHUs!

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W STaHON: CTpPOeHHE, (U3NYECKHEe U




XMMUYECKHE CBOICTBAa (peaklMU € aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE),
npuMeHeHue. BonopoaHele cBA3M MeX 1y MOJIEKyJaMU CIIUPTOB. JleficTBUe MeTaHOoIa U 3TaHOoJIa
Ha OpPraHM3M YEJIOBEKa.

MHoOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TJIMLIEPUH: CTpOeHHue, (usnueckue u
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIET0YHBIMY METAJIJIAMU, KaUeCTBEHHAsI peaKIys Ha
MHOr0aTOMHBIe cHupThl). JlelicTBue Ha opraHu3Mm uyenoBeka. IIpuMeHeHue riunepuHa u
STWJIECHIJIUKOJIS.

@DeHoNI:  CTPOEHHE MOJICKYJIbI, (HU3MUECKHE M XUMHYECKHUE CBOMCTBA.
Tokcuunocts penona. [Ipumenenne ¢enomna.

Anprerunpl M KemoHwvl. DOpMaNbAETHI, aLeTAIBIACTHA: CTpOCHHE, (u3nueckue u
XMMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHHUS WU BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKLUM),
[I0JIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHble KapOOHOBBIE KUCIOThl. MypaBbuHasi U YKCYCHasi KHCIIOTHI:
CTpocHHE, PU3NIeCKUe M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE IS KJIacca KUCIIOT, pEeaKIus
sTepuukanum), noayuyeHue u npuMmeHeHue. CTeapuHOBasi W OJEMHOBAs KHUCIOTHl Kak
IIPEJCTaBUTEININ BBICHIMX KapOOHOBBIX KMCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
Moroliee JeicTBue.

Crnoxnble dpUpPHl KaK TPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ MApOIN3 CIOXKHBIX I(PHUPOB.
Kupsl. 'mpponus xupos. [Ipumenenue xupos. buosorndeckas poib KUPOB.

VYrneBoasl: cocTaB, KIIacCU(pHUKAIHS YIIeBOJOB (MOHO-, IU- U TOIKcaxapusl). [ moko3a —
MPOCTEUIINI MOHOCaxXapu: OCOOEHHOCTH CTPOSHHSI MOJIEKYJbI, (U3NYECKHEe U XUMHYECKUE
cBoiicTBa (B3aumojeiictBue ¢ rugpokcugom Meau(ll), okucineHme amMmuadyHbIM PAcCTBOPOM
okcuga cepebpa(l), BoccTaHOBICHHE, OpOXKEHUE TIIFOKO3bl), HAXOXKJACHHE B IPHUPOJIE,
pUMeHeHHe, Ouooruyeckas poib. PorocunTe3. PpyKTo3a Kak U30Mep TITHOKO3bI.

Kpaxman u nesmnono3a Kak IpupoaHble noaumepbl. CTpoeHne Kpaxmaia U LEJUIIJIO3bL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs! peaKLUs C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJbl M3YUYEHHMsS BELIECTB M MX IPEBPALLEHUI: IPOBEICHHE,
HaOJIO/IEHNe U ONHCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIE
peakuuy OJHOATOMHBIX CHHUPTOB (OKMciaeHHe 3TaHosa okcuaoM wmeau(Il)), MHOroaromMHbIX
cnupTOB (B3aumojeicTBue rauuepuHa c¢ ruapokcunom meau(ll)), anprerngoB (okuciaeHue
aMMMa4yHbIM pacTBopoM okcujpa cepedpa(l) u ruapokcugom wmenu(Il), B3ammopeicTBue
KpaxMmajga C HOJOM), TPOBEJCHUE TMPAKTHUECKOM padOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCIIOTBHI.

PacuérHbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Maccel, 00BbEMa, KOJIMYeCcTBa
MCXOJHOTO BEIIeCTBA WJIM MPOAYKTa PEAKIUH MO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINHN).

A3oTcozeprKalie OpraHuuecKue COEANHEHMSL.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnyeckre coequHeHus. PU3ndecKue U XMMUYeCKHue
CBOMCTBa aMHUHOKHCIOT (Ha mpuMmepe IHIKMHA). buonorumueckoe 3HaueHHWE AMHUHOKHUCIOT.
[TenTuae!.

benku kak mpupoaHBIE BBICOKOMOJEKYJIApHBIE coeluHeHus. [lepBuuHasi, BTopuuyHas H
TPETUYHAsi CTPyKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa O€NKOB: THAPONU3, JEHATyparus,
KaueCTBEHHbIE PEAKIIMH Ha OENIKHU.

OKcrepUMEeHTalbHbIE METOJbl M3YYEeHHs BELIECTB M UX NPEBpAlLICHUN: HAOIIOJCHHUE U
OINMCaHHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB INPH HArpeBaHWUU, ILIBETHBIC
peakmuu O6eIKOB.

BbicokoMoieKyIsIpHbIE COeIUHEHHUS

OCHOBHBIE TMOHATHA XUMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHWH: MOHOMEp, IMOJIHUMED,



CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEpPU3ALUHU, CpEAHsAs MOJIeKyJisipHas Macca. OCHOBHBIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJIMMEpPU3aIUs U MOJUKOHICHCALIUS.
DKCIEepUMEHTAIbHbIE METObl M3YUYEHUSI BEUIECTB M MX IPEBPAILCHUI: O3HAKOMJICHUE C
oOpa3iamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayUyKOB.
MexnpenMeTHbIE CBSI3U.
Peanuzanus MexXnpeaMeTHbIX CBSI3€l MPU U3yUYEHUH OPTaHUYECKON XUMHUU B
10 xiacce OCYLIECTBISIETCSI 4Yepe3 HCIOJIb30BaHHE KakK OOIIUX eCTeCTBEHHO-

HAy4YHbIX HOHATHM, TaK M IOHATHH, SBISIOMMUXCA CUCTEMHBIMHM Ul OTHEIbHBIX IPEIMETOB
€CTECTBEHHO-HAyUHOTO [IUKJIA.

OOue ecTecTBEHHO-HAy4yHbIE IOHATHS: SIBJIEHUE, HAyuyHbId (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliM3, CHUHTe3, Kilaccu(pUKalus, M[EepUOAUYHOCTb, HAOIIOJICHHE, W3MEpEHue,
SKCIIEPUMEHT, MOJICTIUPOBAHHE.

®uznka: MaTepusi, JHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPT€TUUECKUI YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BELIECTBA, (PU3UUYECKUE BEIUYMHBI U €JUHHILIBI
UX U3MEPEHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMeH BemecTB B opraHusme, (GpoTocHHTE3,
OMOJIOTMYECKH aKTUBHBIC BemecTBa (OCIKH, yTrIeBOIbI, JKUPHI, (DEpMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE HOPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: NUILEBble MPOJYKThI, OCHOBBI PALIMOHAIBHOIO MUTAHUSA, MOIOILIUE CPEJCTBA,
JICKApCTBEHHBIE M KOCMETHUYECKHE MPETapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XMMHU

Xumudeckui dmeMeHT. AToM. Snpo aroma, H30TOMBL. JIEKTPOHHAS 000JIOYKA.
DHepreTHYecKue YPOBHHU, MOTYPOBHU. ATOMHBIC OpOUTaiH, s-, P-, d- ameMeHThl. OcOOEHHOCTH
pacnpeziesieHus: 3JIeKTPOHOB MO OpOUTaIsIM B aTOMAax 3JEMEHTOB NEPBBIX YETHIPEX MEPHOJIOB.
DnexTpoHHask KOHGUTYpalHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuonnueckass cucrema XuMuUyeckux a3yemeHtos J[. M.
MenpeneeBa. CBs3b NEepUOAMYECKOTrO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemenToB JI. M. MenzeneeBa ¢ COBPEMEHHOI TEOpHEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpynnaM U nepuojam. 3HaueHUe MePUOIUIECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYEcKas CBA3b. BUIbl XUMHUYECKON CBsI3M (KOBaJIEHTHAs
HETIOJISIpHAs. W TIOJISIpHAsl, MOHHAs, MeTajutmueckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM
XUMHYECKON CBS3U (OOMEHHBIM U TIOHOPHO- aKIENTOPHEIN). BogoponHas cBsi3b. BaneHTHOCTS.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U @HUOHBI.

BemecTtBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOECHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BemecTBa. THMBI KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEMIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTue o0 aucnepcHbIX cucTteMax. VICTUHHBIE M KOJIOMIHBIE PACTBOPHI.
MaccoBas 107151 BEIECTBA B PACTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHWd. HomeHknarypa HeOpraHW4ecKuX
BellleCcTB. ['eHeTnueckas CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAICKAIUX K Pa3IUYHBbIM
KJIacCaM.

Xumudeckass peaknusa. Kiaccupukamuss XMMHUYECKHX pPEakIWii B HEOPTraHUYECKOW U



OpPraHMYECKOM XUMUU. 3aKOH COXPAHEHMS MACChl BEIECTB, 3aKOH COXPAaHEHUS M MPEBPALLCHUS
SHEPrUM NIPU XUMUYECKUX PEaKLUIX.

CKopoCTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IHYHBIX (akTopoB. OOpaTHMble pEaKIIHH.
Xumuueckoe paBHoBecHe. PakTOpbl, BIUAIOIIME HA COCTOSHUE XHUMHUYECKOI'O DPABHOBECHUS.
[Tpunmun Jle [latense.

OnexkrtponauTtnyeckas aucconuanus. CuipHble M ciabble 37eKTposnTsl. Cpena BOAHBIX
pacTBOpOB BEILECTB: KUCIIas, HEUTpaJlbHas, I11€JI0YHasl.

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLINU.

OKCIEpUMEHTAJIBHBIE METOAbl M3YYEHHs BEIIECTB M WX IPEBPALICHHUN: JEMOHCTpaLMs
tabmun «llepuognueckas cucrema xummueckux semeHToB JI. M. MeHneneeBa», u3ydeHue
MoJieNIell  KPUCTATMYECKUX PEHIETOK, HAONIOJCHHE W OMNHMCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX ONBITOB (PA3JIOKEHHE IEPOKCUAA BOAOPOAA B IMPHUCYTCTBUM KaTalau3aropa,
OIIpEZEIICHUE CPeIbl PACTBOPOB BEILECTB € IOMOILBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKIUH
HMOHHOI0 OOMeHa), MPOBEACHUE INpaKTUYecKol padoThl «BiusHue pasiauuHbIX (PakTOpoB Ha
CKOPOCTh XUMHUYECKOW PEAKLIUNY.

Pacuérnrble 3a1aun.

Pac4€rbl 10 ypaBHEHHAM XUMHUYECKUX PEAKIHI, B TOM YHUCIIE TEPMOXUMUYECKUE PACUETHI,
Pacu€Tel C UCIOIb30BAHUEM IIOHATHS «MACcCOBast A0S BELLIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilomoxenue HemeraimoB B Ilepuoanueckol cucTeMe XHMHYECKHX
anementoB J[. WM. MennaeneeBa U OCOOEHHOCTM CTpOEHHS aTOoMOB. DU3MUYECKHE CBOWCTBA
HEMETAJUIOB. AJJIOTPONHS HEMETAJUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hocdopa u yriepoaa).

XUMHUECKUE CBOMCTBAa Ba)KHEMIIMX HEMETAJUIOB (rajlor€HOB, Cepbl, a3o0t1a, (ocdopa,
yriepoJa U KpeMHHsI) U UX COeTUHEHUH (OKCHAOB, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOIHBIX
COCJIUHEHHI).

IIpuMeHeHne BaKHENIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnsl. 1lonoxenue metaios B llepuoauyeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI04E€K aTOMOB MeTaiioB. OOuue
¢usnueckue cBoiictBa MeTauioB. CIulaBbl METANIOB. DIEKTPOXUMHUYECKUN Psii HaNpsKEHUH
METaJIJIOB.

XVMUYEeCKHE CBOICTBA BaXKHEMIIMX METAUIOB (HATPUHM, Kaiduii, KanblMid, MarHui,
ATIOMHUHHM, IUHK, XPOM, Kelle30, MEJIb) U KX COCTUHEHHI.

O61ure criocoOb! Noay4yeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHbIE METOJbl H3YYEHHs BEUIECTB M UX NPEBPAILICHUI: H3y4YEeHHE
KOJUTeKIMU «MeTalibl M CIUIaBbl», OOpa3loB HEMETAIJIOB, PEIICHHE HKCIEPUMEHTAIbHBIX
3a:a4, HaONIOJEHWEe W  OINKMCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OMBITOB
(B3auMoJielicTBHE TUAPOKCHAA ATIOMHUHHUS C PACTBOPAMHM KHUCJIOT W IENOoYel, KauyeCTBEHHbIE
pEeaKIy Ha KAaTUOHBI METAJIJIIOB).

Pacuérnrie 3amaun.

PacuéTel mMaccel BemiecTBa WM 00BbEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKILIUU, €CIH OJJTHO U3 BELIECTB UMEET MPUMECH.

XuMus U KU3Hb

Ponp xumuu B 06ecriedeHnH YKOJIOTHIECKOM, SHEPreTHIECKON U MHIIEeBON 0€30MacHOCTH,
pa3BuTHM MeauUuHbL. [loHATHE O Hay4dHBIX METOAAX TIO3HAHMS BEIIECTB M XHUMHUYECKUX
peaKuuid.

[IpenacraBnennss 00 OOmMMX HAYYHBIX TMPUHIMIAX [POMBIIIICHHOTO TOJYYCHHS
Ba)KHEUIINX BEIIECTB.

UYenoBek B MHpE BELIECTB M MATEPHUAIOB: BAKHEMIIME CTPOUTEIbHBIE MAaTEpHUabl,



KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepaMHKa, MaTepHalibl IS 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHN4YeCKHe U MUHEPATIbHBIEC YI00PEHHUS.

XuMHsT U 3]I0pOBbE YEJIOBEKA: IMPaBHJIa MCIOJIb30BAHUS JICKAPCTBEHHBIX IPEnaparos,
mpaBmIa 6€30MacHOTO UCIOJIb30BAHUS IPETIapaToB OBITOBOM XUMHUU B IIOBCEIHEBHOM KU3HHU.

MesxnpeaMeTHbIE CBS3U.

Peanuzaius MeXIpeIMETHBIX CBS3€H MPU U3YyYeHUH OOIIeH U HEOPraHMYEeCKOW XMMHHU B
11 xacce oCyIIECTBIISIETCS Yepe3 HCIIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUM,
TaK U MOHSTHH, SIBIISIONIUXCS CUCTEMHBIMH JJII OTACIIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: Hay4yHbIH (DaKT, TUIOTE3a, 3aKOH, TEOopHs,
aHaJIu3, CUHTE3, KJIacCU(PUKAIUs, IEPUOIUIHOCTh, HAOIIOCHIE, SKCIIEPUMEHT, MOJICITHPOBAHUE,
U3MEpPEHHUE, SIBJICHUE.

®dusnka: marepus, SHEPrHsi, mMacca, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3OTOII,
PaMOaKTUBHOCTh, MOJEKYJa, PHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TeJI0, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: KJICTKA, OpraHu3M, OSKOCHCTCMA, 6H00(bepa, MakKpo- U MHKPOIJICMCHTHI,
BUTaMHHBI, obMeH BCHICCTB B OPraHu3Me.

Feorpa(l)n;lz MHHEpPAJIbl, TOPHBIC TOPOALI, ITOJIE3HBIC UCKOIIAEMBIC, TOIIJIINBO, PECYPCHI.

TexHomnorus: XUMHNYCCKasd IMPOMBIINIJIICHHOCTD, METaJUIyprus, IMIPpOU3BOJACTBO
CTPOHUTCIIbHBIX MaTcpualioB, CEIbCKOXO03HCTBEHHOE IIpOU3BOACTBO, numeBas
IMPOMBIINIJICHHOCTD, q)apMaIIGBTI/I‘ICCKaﬂ MPOMBINIJICHHOCTb, IMPOU3BOACTBO KOCMETHYCCKUX
npemnaparoB, MPOMU3BOACTBO KOHCTPYKIHUMOHHBIX MAaTCPHUAJIOB, 3JICKTPOHHAA HPOMBIIIIICHHOCTD,
HAaHOTCXHOJIOI'UH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOYYarOIIMMUCS
MPOrpaMM CpeIHEro olIiero oopa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM).
Hayuno-meronnueckoii OCHOBOM Ui pa3paOOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSA
MporpamMM CpeIHETO O0IIero 00pa3oBaHMs SBISETCS CUCTEMHO-ACSITEIIbHOCTHBINA TTOIXOI.

B cooTBeTcTBUM C CHUCTEMHO-JESATEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOEHHs TpeaMeTa «XHMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS
BBIJIEJICHBI CIIETYIOIINE COCTABIISAIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOM TPAKIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEIEICHUIO;

HAJIMYUE MOTUBAIUH K 00yUEHHIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIULINIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYarolIuXcs PYKOBOJACTBOBAaThCS B CBOEH J€ATEIbLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOW CHCTEME XUMHYECKOTO
o0pa3oBaHuUs;

HaJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KyJNbTypbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD JKU3HEHHBIE MJIaHbI.

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHHUS MpeaMera «XUMHs» TOCTUTAIOTCS B EAHHCTBE
y4eOHOW Y BOCHUTATENBFHOW JIEATEIHHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKHUMH,



COIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH ¥ HJealaMH  POCCHIHCKOTO
IpaXIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TPAaBUIAMH TOBEICHHS,
CHOCOOCTBYIONTUMH TPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH O0YJArOIIUXCS.

JIMYHOCTHBIE PE3yNBTAThl OCBOCHUS TpeaMeTa « XHMHsD OTPaKalT CPOPMUPOBAHHOCTH
OIbITAa TIO3HABATEILHOM M TPAKTHYECKOH JCSITENPHOCTH OOYYAlOMIMXCS [0 peaTu3aluu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YKCJIC B YaCTH:

1) rpaxaanckoro BocnUTAHUS:

OCO3HaHUS 00YYAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOTOPSIKY;

NPEJCTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIBbHOCTH IPU CO3AAHUU YUYEOHBIX MPOEKTOB,
peleHNH y4eOHbIX U T03HABAaTEIbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPY aHAJIN3€ PA3JINYHBIX BUJIOB yU€OHOM! AESITEIbHOCTH;

2) naTpHOTHYECKOro BOCIHTAHMSI:

LIEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEOUI0 OTEYECTBEHHOMN
XUMUHU;

yBa)KE€HHUsI K Ipoleccy TBOpYECTBAa B 0O0JACTH TEOPUM M IMPAKTHUYECKOrO NPUMEHEHHUs
XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHSI HAyKH €CTh PE3yJIbTaT JUIMTENBHBIX HaOIIOICHUH,
KPOIIOTJIMBBIX KCIIEPUMEHTAIbHBIX IIOMCKOB, TIOCTOSIHHOTO TPYAA YYEHBIX U IIPAKTUKOB;

UHTEpeca M II03HABATEJIIbHBIX MOTMBOB B IIOJYYEHMM M IIOCIECAYIOLIEM aHaIu3e
nH(pOpMaIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MTOBE/ICHNUS,

CIIOCOOHOCTH  OIICHMBATh CHUTYallUd, CBSI3aHHBIE C XHMHYECKUMHU SBJICHUSIMH, H
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE TMOBEJEHWE W TIOCTYNKH CBOUX TOBAPHUIIEH C TO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) opMupOBaHUS KYJILTYPHI 310POBbS:

NOHMMaHMs LEHHOCTeH 370poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3NYIECKOMY U TICHXHUECKOMY 3/I0POBBIO;

cOOUTIOJIEHHsT TIPaBUI OE€30MacHOr0 OOpalleHusi ¢ BEIeCTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYZOBOU JICATEIbHOCTH,

NOHWMaHHUS TEHHOCTH TIPaBWI WHAWBUAYATBHOTO W KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHHSI B CUTYAIIHSIX, YTPOXKAFOIINX 3I0POBBIO U YKU3HH JIFOICH;

OCO3HAHMSI IMOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YHNOTpeOJIEHUS alKoros,
HapKOTHKOB, KypeHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATENLCKON  J1eATeNbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYruX BUAaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpEIIEHWH NPAKTUYECKUX 33734 COLHaTIbHOU
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY HM3YYCHHIO MpOodeccHii pa3IndHOro poja, B TOM YHUCIIC Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYLY, JIOJIM TpyAa U pe3yJibTaTaM TPYAOBOM JEATEIbHOCTH; TOTOBHOCTHU

K OCO3HAaHHOMY BbIOODY HMHAMBHUAYAJIbHON TpaeKTOpUU
oOpa3oBaHus, OyaymIel mpodeccuu U peann3aiu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YIETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEW K XUMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTRa,

6) sKosI0rnyeckoro BocnUTAHMSA:

9KOJIOTUYECKHU 11eJIeCO00Pa3HOro OTHOIIEHHS K IPUPOAE, KaK UCTOYHHUKY CYIECTBOBAHUS
’KM3HHU Ha 3emIe;

HNOHUMAaHHMs IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOIeM, BIUAHUSA S3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL,;

0CO3HAHMSI HEOOXOAMMOCTH HCIOJIB30BAHUS JTOCTHKCHUN XUMHH ISl PEIICHUS] BOIIPOCOB
PalLMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOI'O HENPUATHS JNEHCTBUM, NPUHOCALIMX BpPEJ OKPY)KAIOIIEH NPUPOIHON Cpere,
YMEHHUSI MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE SKOJIOTUYECKHE IMOCIESICTBUS MPEANPHHUMAEMBIX
JNENCTBUN U NIPEAOTBPAILATh UX;

HaJIMYUS PA3BUTOrO HSKOJIOTMUYECKOTO MBILUICHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIIBITA
JEATEIBHOCTH  3KOJIOTUYECKOW  HAINPaBICHHOCTH, YMEHHsA pYyKOBOJCTBOBATbCSI HMHU B
[I03HABaTEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTU U YMEHHUS aKTUBHO
MIPOTHBOCTOATH HICOJIOTHH XeModoouu;

7) HeHHOCTH HAYYHOTI'0 IO3HAHMS:

c(OpPMHPOBAHHOCTU MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;

NOHMMAaHUA crienu(UKA XMMHUH KaK HayKH, OCO3HaHUs €€ posii B GOpMUPOBAHUU
palMoHaIBFHOIO HAYYHOTO MBIIIUIEHUS, CO3aHNH 1IEJIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHpE KaK O €IUHCTBE IIPUPOJIbI U YEIOBEKA, B IO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEN U
pelieHny mpodiieM COXpaHEeHUs IPUPOJAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM3HAYMMOCTH  XHMHH IJIsI COBPEMEHHOM ITUBUIIN3AIINH: B
e€ T'yMaHUCTHUYECKOM HalpaBJIE€HHOCTHU U BaKHOM pOJIM B CO3JaHUHM HOBOM 0a3bl  MaTepHabHON
KYJbTYPBIL, pelIeHnd  TJ00alIbHBIX  MPOOJIEM YCTOMUMBOTO Pa3BUTHS

YeJI0OBEYECTBA — ChIPHEBOM, SHEPIreTUUECKOMN, MUIIIEBOM M SKOJIOTHYECKOI 0€30MMacHOCTH, B
pPa3BUTUH MEAMILIMHBI, 00E€CIIEYEHUN YCIOBUH YCHEIIHOIO TPY/ia U 3KOJOTHYECKH KOM(pOPTHOM
KU3HU KaXKJI0TO WIeHa 00I11eCTBa; €CTECTBEHHO-HAYYHOM IPaMOTHOCTH: TTOHUMaHUs

CYLIHOCTH METOJIOB IIO3HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BATh MOTy4YaeMble 3HAHUS JJIs1 aHAJIM3a U OOBSICHEHUS SABICHUN
OKPY’KaOIIEero MUpa U

MPOUCXOJAIIMX B HEM H3MEHEHWH, YMEHHs JenaTh OOOCHOBaHHbBIC 3aKJIIOUEHHs Ha OCHOBE
HAYYHBIX (DPAKTOB M UMEIOIUXCS JAHHBIX C LEJBIO MTOTyYSHHsI IOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELIeHUs TpobieM
B pPEabHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON IS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMUI0O M CaMOOOpPA30BaHMIO, K
aKTUBHOMY IIOJIyYE€HHIO HOBBIX 3HAHMH 1O XHMHUHU B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPeOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pPa3IMYHbIX cdepax MpodeccuoHaTbHOM
JEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3yibTaThl OCBOEHMsI ydyeOHOro IpenMera «XuUMHUS» Ha YPOBHE
cpelHero oomiero oOpa3oBaHus BKIIOYAIOT:

3HAYMMBbIC UIsI (POPMHPOBAHUS MHUPOBO33PCHHUS OOYYAIONIMXCS MEKIUCIUIUIMHAPHBIC
(MeXTmpeMeTHBIC) OOLICHAYYHbIC TOHATHUS, OTPAKAIOIIUE [IEJTOCTHOCTh HAYYHOW KAPTHHBI MUPA
)41 CHGI_II/I(i)I/IKy MCTOJOB IMIO3HAHUSA, UCITOJIB3YEMbIX B €CTCCTBCHHBIX HAaYyKax (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTeMa, HayYHbId (haKT, MPUHIHUII, TUIIOTE3, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHKE, HAOII0IEHUE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTHE);

YHHBEpCallbHble ~ yueOHble  JeHCTBHS  (TMO3HABaTeNbHBIC,  KOMMYHHKATHBHEIC,
peryisTUBHBIE), oOecreunBarone (GopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJIEHOW KOMITETEHIINY 00YYaroInuXCs;

CIIOCOOHOCTh 00yJarOIIIXCSI UCIIOJIb30BATh OCBOCHHBIE
MEXTUCIUIUTMHAPHBIC, MHUPOBO33PEHYECKUE 3HAHHUS W YHHBEpCAJIbHBbIC Y4YeOHBIC NCHCTBHS B
M03HABATEIBHOM U COIUAILHON TIPAKTUKE.

MertanpeaMeTHbie pe3yJbTaThl OTPAKAIOT OBJAJICHUE YHUBEPCAIbHBIMH YYCOHBIMHU
M03HABATEIbHBIMH, KOMMYHHKATHBHBIMH U PETYJISTUBHBIMU JCHCTBUSMH.

OBi1ajieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH JeHCTBUAMU:

1) 0a30BbIe JJOrHYecKHe AeiiCTBUA:

CaMOCTOSITEIIBHO bopMyIupoBaTh U aKTyaJIU3UpOBaTh npoOemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;
ONpPENENATh  LENH  JCATENbHOCTH, 3aJaBasg  IapaMeTpsl M KpUTEpHUH  HX

AOCTHIKCHUS, COOTHOCHUTD PE3YJIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMHU LICIISIMU
HCIIOJIb30BaTh IPU OCBOCHUU 3HaHUI HpI/IéMH JOTHUYCCKOI'0 MBIINIJICHUSA — BBIACIIATH
XapaKTCPHBIC NPU3HAKHU MMOHATHU H YCTaHaBJIMBAaTh HUX B3aNMOCBA3b,

HCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS JUISl OOBSCHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUN;
BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;
YCTaHABJIUBATh NPUUMHHO-CIIEACTBEHHBIE CBA3U MEK/y U3yUYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYKJIEHUS (MHIYKTUBHBIC, JCIYKTUBHBIE, [0 aHAJIOTHUH),
BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH
BBIBOJIBI Y 3aKJIFOUECHUS,

MPUMEHSTh B Ipoliecce MO3HAHUS, UCIONB3YEMbIe B XUMHH CUMBOINYECKHE (3HAKOBHIC)
MOJIeTIH, TPE00Pa30BBIBATH MOJIETbHBIE IPECTABICHUS — XUMUUYECKUIN 3HAaK (CHMBOII) DJIEMEHTA,
xumMudeckas (opmynia, ypaBHEHHE XUMHUYECKOW pEaKIUu — TP PEIICHUH YICOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKUX 3a/]a4, TPUMEHSTh HA3BaHHBIE MOJIETbHbIC MPEACTaBICHUS
JUISL BBISIBJIIEHUS XapAaKTEPHBIX MMPU3HAKOB U3YYaeMbIX BEILIECTB U XUMUUECKUX PEAKLUM.

2) 6a3oBbIe HCCIEI0BATENbCKHE NelCTBUS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIMIA;

dopMynaMpoBaTh M M 3aJaud  HUCCIENOBaHMS, HCIONb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENIbHO C(OPMYJIHPOBAHHBIE BOIPOCH! B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 GOpMHPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQ/IETh HABBIKAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHHUSA M NPOBEICHUS YUEHHYECKHX
HKCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOMIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh OOOOIIEHUS UM BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEA0BAHUS, COCTABISATh OOOCHOBAHHBIN OTYET O MpOeTaHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON WCCIICIOBATEILCKOW W TPOEKTHOW JIESITEIIbHOCTH,
MPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEIIeHUs
IIPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMUHBIX METO/I0B ITO3HAHMSI.



3) pabora ¢ undopmanmeii:

OPHEHTHPOBATECA B PA3IMYHBIX HCTOYHHKAX HMH(POPMAIMM (HAyYHO- IIOMyJIApHAS
NUTepaTypa XMMMYECKOTO COJEpKaHHs, CIOpaBOdHBIE IM0COOMs, pecypchl MHTepHeTa),
aHAIM3UPOBaTh HMH(OPMAIUIO PA3NMYHBIX BUAOB W (HOPM TNPEACTABIEHHS, KPUTHYECKHU
OLIEHHBATh €& JOCTOBEPHOCTh ¥ HEMPOTHBOPEUUBOCTH;

dbopMyaHpoBaTh 3ampochl M NPUMEHATH DPA3IUYHBIE METOABI TPU TIOMCKE M OTOOpe
nHpopMaIKY, HEOOXOJUMOM [T BBIMOIHEHUS YYeOHBIX 33a1a4 ONPEeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJOTUI U
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTHUMAaIbHYIO (POpMY IMpelCcTaBiIeHHUs] UH(POpMAIMK (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIM SI3bIK B KadyeCTBE CpEACTBA HpU pPaboTe C XUMHUYECKOU
uHpopMalMel: NPUMEHATh MeXNpeaAMeTHble ((u3ndYeckue M MaTeMaTH4ecKue) 3HAKU MU
CUMBOJIBI, (hOopMyJibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

UCII0JIb30BaTh U IPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJIAHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMM KOMMYHHKATHBHBIMH /IeHCTBUSAMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TEMBI B XOJI€ AMAJOTra W/WIH JUCKYCCHH,
BBICKa3bIBaTh WJEH, (POPMYIHPOBATH CBOM MPEIUIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IPEUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IpE3CHTAlMe pe3ysIbTaTOB I03HABATEIbHON IESTENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAaMH IIPU BBINOJIHEHUHM XHMHUYECKOTO
OKCHEPUMEHTa, NPAKTUYECKOH pabOThl MO HCCIEJOBAHUIO CBOWCTB HM3Y4YaeMBIX BEIECTB,
peanu3anuu y4eOHOro IMpoekTa W (HOpMyJTUpPOBATh BBIBOJABI 1O pe3yJbTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUM MTyTEM COIJIaCOBAaHMS MO3UIMIA B X0€ 00CYXKA€HUS 1 0OMEHa MHEHUSIMH.

OBJiaieHHe YHHBEPCATbHBIMU PeryIATHBHBIMH /IeHCTBUSIMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYLIECTBIISATH CBOKO ITO3HABATEIBHYIO JESATEIBHOCTD,
ompenensas e€ eI U 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATh
IpeJularaeéMblii aITOPUTM JIEHCTBUM NPU BBIOJHEHUH Y4YEOHBIX M MCCIIEJOBATENbCKUX 3374,
BbIOMpaTh Hanbosee 3(HEeKTUBHBIN CIOCO0 MX PEIICHUs C YYETOM IOJIyYeHHs HOBBIX 3HAHUU O
BELIECTBaX U XUMUUYECKUX PEaKLUAX;

OCYLIECTBIIAITh CaMOKOHTPOJIb CBOEM JIEATENBHOCTH HAa OCHOBE CaMOaHalIW3a W
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATHI 10

KJIACC
[IpenmeTHbIe pe3yIbTaThI OCBOCHHS Kypca  «Opranudeckas XUMHUSDY
OTpaKaroT:
c(hOpMHPOBAHHOCTD Mpe/ICTaBICHUN 0  XUMHYECKOU COCTaBJISFOLLIEN

CCTCCTBGHHO-HaquOﬁ KapTHUHBI MHpPa, POJIM XUMHU B IO3HAHHUU SIBIICHUUN IpUpOABI,



B (OpPMUPOBAHMM MBILIUIEHUS M KYJIBTYpbl JUYHOCTH, €€ (DyHKIIMOHAIBHOM TIpaMOTHOCTH,
HEOOXOAUMOM AJIs pellleHus] IPAKTUYECKHUX 3a/la4 U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHMS
K CBOEMY 3/I0pOBbIO U IIPUPOIHON Cpee;

BJIAJICHUE CUCTEMOHl XMMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJAraroliye
HOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpOHHAast 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEeHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYyKTypHas ¢Gopmyna (pa3BépHyTas W
COKpaliéHHast), MOJb, MOJSIpHAs Macca, MOJSIpHBIA 00BEM,  YIJIEPOTHBIA  CKEJIET,
(GyHKIMOHANbHASL TPYyIa, pajuKai, U30MEpHs, H30MEpbl, TOMOJIOIMYECKHH psJl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOJ U a30TCOAEpKAILUE COECIUHEHUS, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIUHEHMS); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHMSI OPTraHUYECKUX
BeuiectB A. M. byriepoBa, 3akoH COXpaHEHMsI MaccChl BELIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHM $3bIK XUMHM; MUPOBO33PEHUYECKHE 3HAHMS, JIeKAlL[MEe B OCHOBE IMOHUMAHUS
IPUYMHHOCTU U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUH, (DaKTOIIOTHYECKUE CBEJCHUS O CBOICTBAX,
cocTaBe, MOJyYeHUH U 0€30I1aCHOM HCIIOJIb30BAHUU BaXHEMIINX OPraHUYEeCKUX BELIECTB B OBITY
U IPAKTUYECKOH 1eATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC NPU3HAKU MOHSATUH, YCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE OHSTHS IIPH OMMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTaHUYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIUKY ISl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHOM) (GOopMyJl OpraHUYECKUX BELIECTB
U YpaBHEHUM XMMHUYECKUX PEaKLMH, U3rOTaBIMBATH MOJEIIN MOJIEKYJ OpPraHMYE€CKUX BELECTB
JUIS. WIUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEIIECTB IO HX COCTaBy M CTPOCHUIO K ONpEeAeNEHHOMY KJAcCy/TpyIie COEIMHEHHUH
(YyrieBomopoapl, KHCIOpPOA M  a30TCOJAEpIKAIlM€ COEAMHEHUS, BBICOKOMOJEKYJISIPHBIE
COEMHEHMs), AaBaTb MM Ha3BaHusd o cucrematnueckod HoMmeHknatype (IUPAC), a Takxke
IPUBOANTH TPUBHAJIbHBIE HA3BaHUS OTJENbHBIX OPraHMYECKHX BELIECTB (ITHIIEH, MPOIMJIEH,
alleTWIEH, STWICHIVIMKOIb, T[JIHMLEPUH, (eHod, (opMaibAeru, aneTajabAerusl, MypaBbHHAs
KHMCIIOTa, YKCYCHasi KUCJIOTa, OJIEMHOBAsi KUCJIOTAa, CTEApUHOBAs KUCIOTa, INII0K03a, (PpyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJbI XUMHUYECKOM CBSA3M B OPraHMYECKHX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPHUMEHSATH IOJOXKEHUS TEOPUU CTPOCHHS OPraHUYECKUX
BemiectB A. M. bytnepoBa /i 00bSCHEHHs] 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa W
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (HUIUYECKHE U
XUMHYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEICH PA3IMYHBIX KJIACCOB OPTraHMYECKHUX BEIICCTB
(MeraH, 3TaH, OSTWIEH, NPOMWJIEH, aleTWieH, OyraaueH-1,3, MetuwnOyramuen-1,3, OeH3omn,
METaHOJ, dTaHOJ, YTHJICHTJIUKOJb, TIUIEPHH, (EHON, aleTalbIerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMall, IeJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WIIIOCTPHPOBATH
TCHETHYECKYIO CBSI3b MEKJIYy HHUMH YPAaBHCHHSIMH COOTBETCTBYIOIIMX XUMHYCCKHX PEAKIHH C
HCIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIL;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEePH30BaTh HMCTOYHHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOIHBIA Ta3, yroiib), CIOCOOBI MX MEPEepadOTKH U MPAKTUYECKOE MPHUMEHEHUE
MPOJYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOMMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUU 1O HM3BECTHBIM
Macce, 00bEMY, KOJTHUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOJAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO



MO3HAHUS, MCMOJb3YeMbIX B XHMHUU IMPH HM3YyUYEHUU BEHIECTB M XUMUYECKUX SIBICHUN
(HaOnrofeHue, W3MEpEeHUe, OKCIEPUMEHT, MOJCIUPOBAHKE), HCIIOJIb30BATh CHUCTEMHbBIC
XUMHWYCCKUC 3HAHUA OJId IIPUHATUSA pemeHm”I B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3aHHBIX
C BCIICCTBAMU U UX NIPUMCHCHHUCM,

c(OpMUPOBAHHOCTh YMEHHI COOMIOAATh MPaBUJIA MOJIB30BAHUS XMMHUYECKON MOCYION U
nabopaTopHbIM 000pyAOBaHUEM, a TAKXKE MPaBHIIa OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIHUAMMU 110 BBIIIOJTHCHUTIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB,

C(bOpMI/IpOBaHHOCTb yMeHI/Iﬁ IJIaHUPOBATh U BBIIIOJHATDH XUMHUYECKHUHU SKCIICPUMCHT
(mpeBpallleHus OpraHUYecKUX BEIIECTB MPU HATPEBAHUHU, MOTYUYCHHE ATHIICHA U U3YyYEHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKLUMWW OPraHWYeCKUX BELIECTB, JIeHATypalus OeIKoB mpu
Harp€BaHnu, BCTHLIC PCaKINU 6€HKOB) B COOTBCTCTBHUM C IpaBUJIaMU TCXHUKHU 0e30ImacHOCTH
pu oOpalleHnuu ¢ BEIIeCTBAMHU M JIAOOPATOPHBIM O0OPYIOBAHUEM, TPEICTABISTH PE3YIbTaThI
XMMHYECKOT0 JKCIepuMeHTa B (opMe 3allucu YpaBHEHHMH COOTBETCTBYIOIIUX pEaKUud u
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKHA AHAIM3MPOBATH XUMHUYECKYIO HH(POPMALHIO,
MOJTy9aeMyI0 M3 Pa3HBbIX HCTOYHHUKOB (CPEICTBA MaccoBOi mH(popMarmu, IHTepHET U APYyTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOW JIESATENBHOCTH B IENSAX COXPAaHEHHUS CBOETO 370POBBS W
OKpYKaIoIllIe MPUPOAHON Cpelbl, OCO3HABATH

OMACHOCTb BO3JICHCTBUS HA JKHUBBIE OPTraHU3MBI OIpPENEIEHHBIX OpPraHMYEeCKUX BEIECTB,
noHumasi cmbicn mokazatens [IJIK, mosicHATh Ha mnpuMepax CcHocoObl YMEHbBIIEHUS U
MPEeAOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBHUS HA OPraHU3M YEJIOBEKa;

JUIsi 00y4YarolIMXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0OPOBBSI: YMEHUE NPUMEHSTh
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA,

JUTS CJICTIBIX M CITA0OBUISAIINX 00YUAIOIIUXCS: YMEHUE UCTIOJIH30BATh PENIbe(PHO-TOUCUHYIO
cucteMy o6o3Hnauenuit JI. bpaiins mist 3anucu XuMudeckux GopmyIt.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HEopraHuyeckas XUMHs»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABIISIIOIICH €CTECTBEHHO-
HAay4yHOM KapTHUHBI MHpa, POJIM XUMHUM B IO3HAHMM SIBICHUM HpHUponbl, B (HOpMHUPOBaAHHUU
MBIIIEHUSI U KYJIbTYpbl JUYHOCTH, €€ (DYHKIHMOHAJIBHON TI'paMOTHOCTH, HEOOXOIUMOM ist
pelieHrsT TPAKTHYEeCKUX 3adad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U MIPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XHWMHMUYECKUX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATHUS (XMMUYCCKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIM AaTOMOB, HOH,
MOJIEKyJa, MOIlb, MOJSIPHBIA O00BEM, BaJCHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHHsA, XHMHWYCCKasA CBiI3b (KOBaJ'IeHTHaSI, MOHHas, METAINYCCKasd, BOI[OpO)IHaH),
KpUCTAJUIMYECKass  PEII€TKa, THUMNBl XUMHUYECKMX  PEAKLUUN, PACTBOP,  DIIEKTPOJMTHI,
HED3JIEKTPOJIUTHI, ANEKTPOJUTUUYECKAS AUCCOLMAIINSA, OKHUCIUTEIb, BOCCTAHOBUTEIH, CKOPOCTh
XUMHYECKOH  peakIHH, XHUMHYEeCKOe paBHOBECHE); TEOPHUH U  3aKOHBI  (Teopus
AJIEKTPOJIUTAYECKON Jauccoluanuu, nepuoanydeckui 3axkoH [I. WM. MenneneeBa, 3akoH
COXpaHeHI/IH MacChbl BEIIECTB, 3aKOH COXpaHeHI/IS[ nu npeBpameHHﬂ 3Hepmn HpI/I XUMHNYCCKUX
peaKLII/ISIX), BaKOHOMepHOCTI/I, CI/IMBOHI/I‘IGCKHﬁ A3BIK XHMMHUH, MHpOBOBSpGH‘-IeCKI/IC 3HaHHA,
Jie)Kamue B OCHOBEC IIOHHMaAHUSA HpI/I‘II/IHHOCTI/I U CHUHCTCMHOCTH XHUMHUYCCKHUX HBHGHHﬁ,
(hakTOJIOTUUECKHUE CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJYYCHHH U 0€301aCHOM HCIIOIb30BaHUH
BOKHEUIIINX HEOPTAaHUYECKUX BEIICCTB B OBITY M MPAKTUUYCCKOMN JCSITSIHPHOCTH YEIIOBEKA;



Cc(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTEpPHbIC NMPU3HAKHU MOHITUHN, yCTaHABIUBATh
UX B3aMMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOLIME IOHATHSA NPU ONMCAHMM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHYECKYI0 CHMBOJHKY JJISI COCTaBJICHUS
dopMyn  BemeCTB M YPaBHEHUM  XMMHYECKHUX  PEaKIH,

cuctematuyeckyto HoMmeHkinarypy (IUPAC) wu  TpuBuanbHble Ha3BaHHUS  OTIEIbHBIX
HEOPraHUYeCKHX BeEIIeCTB (yrapHblid ra3, YIVIEKUCIBIA ra3, aMMHaK, Tami€Has H3BECTb,
HeraméHasi U3BeCThb, IUThEBAsI CO/A, IUPUT U APYTUE);

c(OpPMHPOBAHHOCTh YMEHUH ONPEEIIATh BAIGHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO COCTAaBAa, BUJl XMMHUECKOH CBs3M (KOBaJEHTHAsl, HOHHAs,
METaJlJIN4YecKasi, BOJOPOAHAs]) B COEIMHEHUAX, TUIl KPUCTAUIMYECKON PEMIETKHM KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIApHas, MOHHAs, METAJIMYecKas), XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COEIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAJICKHOCTh HEOPTraHUUYECKUX BEILIECTB
M0 UX COCTaBY K ONPEICIIEHHOMY KJIacCy/TpyIIe COeAUHEHUHN (ITPOCThIEC BEIIECTBA — METAILIIBI U
HEMETaJlTbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMBICH mepuogudeckoro 3akona J[. U.
MenzaeneeBa W JE€MOHCTPUPOBAaTH €r0  CUCTEMATHU3UPYIOILYIO, OOBSCHUTENIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu30BaTh JIIEKTPOHHOE CTPOEGHHE AaTOMOB
XUMHUYECKUX 3ieMeHToB 1—4 nepuonos [lepuonnyeckoii cucteMbl XUMUUeCKUX ieMenToB J1. .
MenzeneeBa, HCHONb3Ysl HOHATHA «S-, P-, d- DICKTPOHHBIC OpPOMTAIINY, «IHEPreTHUCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XMMHUYECKUX JIIEMEHTOB U HUX
COeMHEHMH 1o nepuoAaM u rpynnam [lepuoaudeckoil cucreMbl XUMUYECKUX 3aemMeHToB Jl. W.
Menneneena;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMUCHIBATh) 00IIME XUMUYECKUE CBOWCTBA
HEOPraHWYECKHUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I'€HETHYECKON
CBS3M MEXJy HEOPraHMYECKHMHU BEIECTBAMH C IIOMOILBIO YPAaBHEHHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHHUSI KJIACCU(PHUIMPOBATh XUMUYECKHE PEAKLIHUU MO Pa3IMuHbIM
IpU3HAKaM (YUCIly M COCTaBy pearupyrolluxX BELIeCTB, TEMIoBOMY J(PQeKTy peakuuu,
W3MEHEHMIO CTETeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peaKIiM, yYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3NTUYHBIX THIIOB, TOJTHBIE
U COKpalI€HHBIE YPaBHEHUS peakluii HOHHOTO OOMEHAa, YUUTHIBAs yCIOBUS, IPU KOTOPBIX TU
peakuu UAyT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH pEaKLWU, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAcHO3HaBaTh ONBITHBIM MYTEM HOHBHI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPHIBATh CYIIHOCTh OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIX
pEaKIMii NOCPEICTBOM COCTABIICHHS SJIEKTPOHHOIO OalaHCca ATUX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XWMHUYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aencTBus (mpunuun Jle [arensbe);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JeXallue B
OCHOBE MPOMBIIUIEHHOTO MOJYYEeHUsI CEPHOM KHUCIOThI, aMMHAKa, a Takke CPOPMUPOBAHHOCTh
IpecTaBIeHUH 00 OOIIMX HAyYHBIX MPUHIMIAX U IKOJIOTMYECKUX MpobsieMax XMMUYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHHEM MOHATHUS
«MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHHH Ta3oB NPH XHUMHYECKHX



peaKuH;{x, MacCChl BEUICCTBA HJIU O6’béMa Tra30B I10 I/I3BCCTHOMy KOJ'II/I‘IGCTBy B€IIECTBa, Macce
uiau 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIJIOBOTO 3¢ ¢deKTa peakiuu Ha
OCHOBC 3aKOHOB COXpaHeHI/ISI MacCChl BCIICCTB, HpeBpameHI/m nu COXpaHeHI/ISI 3Hepr1/11/1;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBUJIa MOJIb30BAHMS XUMUYECKON MOCYAOU U
J'Ia60paT0pHBIM 060py,HOBaHI/ICM, a TaKIKC [mpaBujia 06paHIeHI/I}I C B€IECTBAMU B COOTBETCTBUU C
I/IHCprKL[I/IHMI/I 10 BBIITIOJIHCHHUIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB,

c()OPMUPOBAHHOCTh YMEHUH ITUIAHUPOBATH W BBHIMOJTHATH XUMHUYECKHH OSKCIICPUMEHT
(paBJ’IOX(eHI/Ie IIEPOKCHUIa BOJAOpOAa B IIPHUCYTCTBHMU KaTaJlu3aTopa, onpeﬂeneHHe CpC,Z[I)I
PacTBOpPOB BCIIICCTB C ITOMOIIBIO yHI/IBepcaJ'IBHOFO HHAWKATOpPA, BIIMAHUC PA3JIMIHBIX (baKTOpOB
Ha CKOpPOCTb XI/IMH‘IGCKOfI peaKI_[I/II/I, pC€aKiiuk HOHHOI'O 06M€Ha, KAQU4CCTBCHHEIC peaKI_[I/II/I Ha
cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWUS, PEIICHHE SKCIICPUMEHTAIBHBIX
3a1a4 I10 TeMaM «MeTaJIHLI» nu ((HeMeTaJIJIBI») B COOTBCTCTBHUU C HpaBI/IJIaMI/I TCXHHUKHU
6630HaCHOCTI/I IIpH 06paH_leHI/II/I C BCIICCTBAMU U J'Ia60paT0pHBIM 060py,[[0BaHI/IeM, npeaAcCTaBJIATb
pGSYJ'ILTaTbI XUMHUYCCKOI'0O JKCIICPUMCHTA B (1)0pMe 3aIIUCHU ypaBHeHI/Iﬁ COOTBeTCTByI-OH_[I/IX
peaKIII/Iﬁ nu (bOpMy.HPIpOBaTI) BBIBOJIbI HA OCHOBEC OTHUX pe3yanaTOB;

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ KpI/ITI/I‘-IeCKI/I aHaJII/IBI/IpOBaTL XI/IMI/IIIGCKyIO I/IH(i)OpMaIII/IIO,
nonyqaeMon U3 Ppa3HbIX HCTOYHUKOB (CpeI[CTBa MaCCOBOﬁ KOMMYHI/IKaLII/II/I, I/IHTepHeT nu
JPYTHX);

C(i)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ CO6J’II-OI[8.TL [MpaBujia SKOJOIM4CCKHU uenecoo6pa3Hor0
IIOBCACHHUA B 6bITy n pr,HOBOﬁ ACATCIIbBHOCTU B ILCIIX COXPaHCHHUA CBOCTO 3O0POBbA H
OKpY)KaIOH_Ieﬁ HpHpOI[HOﬁ CpCabl, OCO3HABATh OIIACHOCTb BOSI[GfICTBPIH Ha JXHBBIC OpPraHH3MbI
OHpG[[GJIéHHI)IX BCIICCTB, ITIOHUMas

cmbica nokazatens [1JIK, noscHaTs Ha npumMepax cocoObl yMEHbIICHUS U MPEAOTBPALLICHUS HX
BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

TUIsE 00y4YaroIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE MPUMEHSThH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUTSL CJICTIBIX M CITA0OBUISIINX 00YUAIOIIUXCS: YMEHUE UCTIOJIb30BATh PEIbepHO-TOUCUHYIO
cucteMy ob6o3Hauenuit JI. bpaiins mist 3anucu XuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHME 10

KJIACC
KosaunuyectBo yacos DJIEKTPOHH Crncox Cnoco6
ble UTOTOBBIX OLICHKH
HanmeHnoBaHue pa3iesioB u Ipakruuec | (uHppoBbIe) IUIAHUPYEMBIX HUTOTOBBIX
Ne n/m KonTpoJbHbIe
TeM NPOrpaMMbl Bcero 6 KHe o0pa3oBarTesl | pe3yJbTaTOB C IUTAaHUPYE
a00TbI
P paGoThI bHbIE YKa3aHUEM UX M BIX
pecypcsl dbopMUpoBaHUS pe3ysbTar
0B
Pa3jnen 1. TeopeTrudyeckne 0CHOBBI OPraHNYeCKO XHMHUH
BIIAJICHUE CUCTEMOMU YcrHbii
XUMHUYECKNX 3HAHUH, o1poc,
KOTOpasi BKJIFOYAET: TEPMHUHOI
OCHOBOIOJIAraroIue oruyec
TOHATHUSA KU
(XuMHUECKUH JUKTaHT
3JIEMEHT, aTOM,
. bubnmoreka AJIEKTPOHHAS
[IpeameT oprannueckoil XuMuwu.
T LHOK 000JI0YKa aToMa,
€opHUsl CTPOCHUS
11 P P . 3 https://m.edso | wmosekyta,
OPTaHUYECKUX COCAMHEHUN A.
0.ru/7f413b3 BaJICHTHOCTD,
M. byrneposa
8 ANEKTPOOTPHUIATETEHO

CTh, XUMUYECKast
CBSI3b, CTPYKTypHast
dopmyna
(pa3zBépHyTas u
COKpaIi€HHas ), MOJib,
MOJISIpHasE Macca,
MOJISIPHBIN 00BEM,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

YIJIEPOJIHBIN CKEJIET,
(dbyHKIIMOHATTbHAS
rpymnna, pajaukal,
HU30MEpUsl, U30MEPHI,
TOMOJIOTUYECKUH PSI,
TOMOJIOTH,
YIJIEBOOPO/IBI,
KHUCJIOPOJI U
a30TcoIepIKaIue
COCJIMHEHMS,
MOHOMEp, MOJUMEp,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBI
€ COEJIMHEHHUS ),
TEOPHUH U 3aKOHBI
(Teopusi cTpoeHUS
OpPraHUYECKUX
BemecTB A. M.
Bytneposa, 3akoH
COXpaHEHUs MacChl
BEIIECTB);
3aKOHOMEPHOCTH,
CHUMBOJIMUECKHII SI3BIK
XHUMUH;
MHPOBO33PEHUYECKHE
3HAHMS, JICKAIINE B
OCHOBC ITOHMMAaHHS
MPUYUHHOCTH U
CHCTEMHOCTHU
XHUMHYECKHX SIBIICHUH,




(hakTosornuecKue
CBEJICHUS O
CBOICTBAaXx, COCTaBe,
MOJIyYeHUU U
6e30macHOM
HCIOJIb30BaHUU
Ba)KHEHIIINX
OpPraHUYECKUX
BEIIECTB B OBITY U
VYcTHBI onpoc,
TEPMHUHOJIOTUYEC KA

JIUKTAHT
MPAKTHYECKOU
JIeSITEIIbHOCTH
YeJoBeKa
Hroro no pazaeny
Pa3nen 2. YriieBoaopoasl
c(OpMHPOBAHHOCTH YcrHbII
YMEHUI o1poc,
YCTaHABJIUBATh TEPMHUHOJ
Bu6mioTexa MIPUHAITIC)KHOCTh orlfqec
OK M3YYEHHBIX KU
91 [IpenenbHbIE yTIIEBOIOPOIBI — If;[tt o/im.edso | CPTAHMIECKHX JUKTAHT
AJKaHBI _pio.ru 17§413b3 BEILIECTB 110 UX
3 COCTaBY M CTPOEHHUIO K

ONPEACIEHHOMY
KJIacCy/TpyTme
COEIMHEHUN
(YrJ1IeBOAOPOIBI,



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

KHUCJIOPOJ U
a30TCO/IepIKaIe
COEIMHEHUS,
BBICOKOMOJIEKYJISIPHBI
€ COeIMHEHNUS),
JlaBaTh UM Ha3BaHUS
10 CUCTEMAaTUYECKOM
HOMEHKJIAType
(IUPAC), a Taxxe
MIPUBONTH
TPUBUAIIEHBIE
Ha3BaHUS OTJIENIbHBIX

2.2

HCHpCI[CJ'ILHLIC YTJICBOAOPOABI:
AJIKCHBI, AJIKaAUCHBI, AJIKWHBI

bubnmorexa
LHOK
https://m.edso
0.ru/7f413b3
8

OpPraHUYECKUX
c(OpMHPOBAHHOCTH YcrHbII
yMEHUN orpoc,
YCTaHABJIUBATh TEPMHUHOI
MIPUHAJICKHOCTD oruyec
H3YYEHHBIX KU1
OpPraHUYECKUX JUKTAHT

BEIIECTB 0 UX
COCTaBY U CTPOCHHIO K
ONpeIEIEHHOMY
KJIaccy/rpyImme
COEIMHEHUI
(yrmeBoaopo/sl,
KHUCIIOPOA U
a3zoTcojieprKalye
COEIMHEHUS,
BBICOKOMOJIEKYJISIPHBI
€ COCIMHCHHS),



https://m.edsoo.ru/7f413b38
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JlaBaTh UM Ha3BaHUS
10 CHUCTEMAaTUYECKOM
HOMEHKJIAType
(IUPAC), a Taxxke
[IPUBOTUTH
TPUBHAIIbHBIC
Ha3BaHUS OTICIBHBIX
OpraHUYeCKuX
BEIIECTB (ITHIICH,
MIPOTIHJICH, allCTHIICH,
STHJICHTJTUKOJIb,
TJIMIepuH, (eHo,
dbopmanbaeTuI,
areTabIeTu I,
MypaBbHHAS KUCIIOTA,
YKCyCHasl KUCIIOTa,
OJICMHOBAs KUCIIOTA,
CTeapHHOBAs KUCIIOTA,
TII0K03a, PpyKTO3a,
KpaxmaJl, IIeJUTI0JI03a,

TJIAIIMH)

c(OpMHPOBAHHOCTH YcrHbii

YMEHUI orpoc,
bubimoreka XapaKTepu30BaTh TEPMUHOIT
[HOK COCTaB, CTPOCHHE, oruyec

2.3 ApOMaTHYECKUE YTIICBOIOPOIBI https://m.edso | ¢usnyeckue u KAl

0.ru/7f413b3 XAMHAYECKHE CBOMCTBA | JUKTAHT
8 TUITNYHBIX

MPEACTABUTENEN

Pa3JIMIHBIX KJIACCOB



https://m.edsoo.ru/7f413b38
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OpPraHUYECKUX
BEIIeCTB (METaH, 3TaH,
STHUJICH, TPOTIHIICH,
areTusiieH, OyTaneH -
1,3, MmeTunOyTaaneH-
1,3, 6eH3oi1, MeTaHO,
3TaHOIL,
STUJICHTIIUKOJIb,
[JIMIEpYH, (eHOT,
aleTabICT U/,
MypaBbHHAS U
YKCyCHasl KHUCJIOTHI,
TIII0K03a, Kpaxmall,
LIEJUTIOJI03a,
aMHHOYKCYCHast
KHCJIOTA),
WJLTIOCTPUPOBATH
TeHETUYECKYIO CBA3h
MEXTy HUMH
YpaBHEHUSMH
COOTBETCTBYFOIIUX
XUMHYECKUX pEeaKui
C MCIIOJIb30BaHUEM

CTPYKTYPHBIX
hopmyu;
c(hOpMHUPOBAHHOCTh
YMEHHUS
XapaKTepU30BaTh
WCTOYHHKH
YTJIEBOJIOPOAHOTO




CrIpbs (He(DTH,
MPUPOIHBIN Ta3,
YTOJIb), CIOCOOBI X
nepepaboTKH U

2.4

[IpupoiHbIE NCTOYHHUKHN
YTIEBOIOPOAOB U UX
nepepaboTka

bubnunoreka
LIOK
https://m.edso
0.ru/7f413b3
8

MPAaKTHYECKOE
IpUMEHEHHE

MIPOTyKTOB

nepepaboTKy;

c(OPMHPOBAHHOCTH YCTHBIM
YMEHUH COONI0IATh orpoc,
npaBuiia TEPMHHOI
AKOJIOTUIECKU orugec
11e71ec000pa3zHoOro KU
MIOBEJICHHS B OBITY U JIMKTAHT,
TPYIOBOU TECTUPOBA
JeSITETTHHOCTH B IIETISIX |  HUE

COXpaHEHUS CBOETO
310pPOBBS U
OKpY’KaroIIen
MIPUPOIHOM Cpebl,
OCO3HAaBaTh
OIACHOCTb
BO3JICUCTBUS HA
YKUBBIE OPTaHU3MBI
ONPEACIEHHBIX
OpPTaHUYECKUX
BEILIECTB, TOHUMAsI
CMBICII TOKa3aTes
[JK, mosicHaTh Ha
npuMepax CrocoObl



https://m.edsoo.ru/7f413b38
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YMEHBIIICHUS U
MPEeAOTBPALEHUS UX
BPEIHOTO
BO3JICHCTBUS Ha
OpraHu3M YeJoBeKa

Hroro no pazaeny

13

Pa3nen 3. Kuciiopoacoaep:kaimme opranndeckne coeTHHEHUsI

3.1 Cnuptsl. @eHon

bubnuoreka
LIOK
https://m.edso
0.ru/7f413b3
8

c(OPMHPOBAHHOCTH
yMEHUI
XapaKTepUu30BaTh
COCTaB, CTPOEHHE,
(buznvecKue u
XMMHYECKHE CBOMCTBA
TUIHYHBIX
IIpeICTaBUTENEN
Pa3IMYHBIX KJIACCOB
OpraHUYECKUX
BEIIECTB (METaH, 3TaH,
STUJICH, TIPONUJIEH,
aleTuiIeH, OyTaaueH-
1,3, meTunOyTaaneH-
1,3, OeH30i1, METAHO,
ATaHOM,
STHUJICHTIIKOIb,
TIULEepUH, (heHo,
aleTaIbIerua,
MypaBbHHAS U
YKCYCHAas KHCJIOTBI,
IJII0K03a, Kpaxmal,

Pemenue
IIPaKTU4EC
KHX 33124,
TECTUPOBA
HHUE,
YCTHBIN
onpoc



https://m.edsoo.ru/7f413b38
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EJUTION03a,
AMUHOYKCYCHast
KHCJIOTA),
WLTFOCTPUPOBATh
TCHETUYECKYIO CBS3h
MEXTy HUMH
YpaBHEHUSMH
COOTBETCTBYIOIIHX
XUMUYECKHX PEaKIIUi
C UCIIOJIb30BaHUEM

CTPYKTYPHBIX
opmyu;
c(OPMHPOBAHHOCTH
YMEHUS
XapaKTepU30BaTh
HCTOYHHKH
YTJIEBOJOPOAHOIO
ChIpbs (HEPTD,
IIPUPOJIHBIN ras,
YTOJIb), CIOCOOBI UX
nepepaboTKU U
MPaKTHYECKOE
pUMEHEHHE
MPOTYKTOB
nepepadboTKu;
c(hOpMHUPOBAHHOCTh
YMEHHUU NMPOBOJINUTH
BBIYHCIICHUS 110
XUMHYECKUM
YpaBHEHUSM (MAaCCHI,




00BEMa, KOJINYECTBA
HCXOHOTO BEIIECTBA
WJTU TIPOTyKTa
pEeaKIHH 110
HM3BCCTHBIM Macce,
00bEMY, KOITUYECTBY
OJHOTI0 13 UCXOJIHBIX
BEIIECTB HJIH
MPOJYKTOB PEaKIIUN);
c(hOpMHUPOBAHHOCTh
YMEHUU BIIaJIETh
CHCTEMOM 3HAHUM 00
OCHOBHEIX METOIaX
Hay4YHOTO IMO3HAHMUS,
HCIIOJIb3YEMBIX B
XUMUH TIPU H3YYCHUH
BEIISCTB U
XUMHYECKHUX SIBJICHUH
(mabmronenwue,
HU3MepeHHue,
AKCIIEPUMEHT,
MOJICTTUPOBAHUE),
HCIOJIE30BATh
CHCTEMHBIC
XAMUYECKHE 3HAHHS
JUTS TIPUHSATHS
peLIeHN B
KOHKPETHBIX
JKA3HCHHBIX
CUTYAIIHSX,




CBA3aHHBIX C
BCIICCTBAMU U UX

3.2

Anpneruasl. Kap6oHoBBIE
KUcH0Thl. CroxHbIE (DU

bubmorexa
LHOK
https://m.edso
0.ru/7f413b3
8

IIPUMEHEHUEM

c(pOPMHUPOBAHHOCTD Pemenune
YMEHU MpaKkTHIec
XapaKTepU30BaTh KHX 3a/1a4,
COCTaB, CTPOEHHUE, TECTUPOBA
busnveckue u HHE,
XUMHUYECKHAE CBOMCTBA | YCTHBIN
TUIUYHBIX ompoc
IIpeICTaBUTENEH

Pa3IMYHBIX KJIACCOB

OpPraHUYECKUX

BemecTB (OeH3011,
METaHOJI, 3TaHOJI,
STHJICHIJIUKOJIb,
TJIMIEepUH, (EeHO,
areTalbICT U/,
MypaBbHHAS U
YKCyCHasl KUCIIOTHI,
TIII0K03a, Kpaxmal,
LIEJUTIOJI03a,
aMHHOYKCYCHast
KHCIIOTA),
WJLTIOCTPUPOBATH
TCHETUYECKYIO CBS3h
MEXTy HUMH
ypaBHEHUSIMH
COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLIUN



https://m.edsoo.ru/7f413b38
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C UCITIOJIb30BAHHUEM

CTPYKTYPHBIX
opmyur;
c(OpMHPOBAHHOCTH
YMEHHUS
XapaKTepu30BaTh
UCTOYHUKH
YTJIEBOJOPOIHOTO
CoIpbs (He(DTh,
MPUPOIHBIN Ta3,
YTOJIb), CITIOCOOBI HX
nepepaboTKu U

MPaKTHYECKOE
IpUMEHEHHE
MPOyKTOB
nepepaboTKu
c(hOpMHUPOBAHHOCTh Pemenune
YMEHUS TIPaKTHYEC
XapaKTepU30BaTh KHX 337124,
MCTOYHHKH TECTUPOBa
Bu6miorexa YTJIEBOJIOPOAHOTO HHE, )
LIOK CBIPbS (HequL, YCTHBIN
3.3 VYrieBonsl https://m.edso FIPHPOIIRIH 183, onpoc
o.ru/7f413b3 YTOJ1b), CIOCOOBI X
3 nepepaboTKu u

MIPAKTUYECKOE
NPUMEHEHUE
IIPOLYKTOB
nepepaboTKu;
c(OpMHPOBAHHOCTH
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YMEHHUH TPOBOIUTH
BBIYHCIIEHHS 110
XUMHYECKUM
ypaBHEHHIM (MacCHhI,
00BEMa, KOJIUUECTBA
HCXOJIHOIO BEIIECTBA
WK IPOAYKTA
peakuuu 1no
M3BECTHBIM Macce,
00BbEMY, KOITUYECTBY
OJIHOT'O U3 UCXOIHBIX
BCIICCTB NJIN

IIPOJYKTOB PEAKLIMH)
Hroro no pazaeny 13
Pasnen 4. A3oTcoaep:xaniue OpraHnyecKue coeIMHeHust
c(pOpMHPOBAHHOCTH Pemenne
YMEHHH TIaHUPOBATh pacueTHbI
Y BBITIOTHSTh X 3a/1a4,
XUMHUYECKHH TECTUPOBA
AKCIIEPUMEHT HUE
bubnmoreka P .
LIOK (mpeBparteHus YCTHBIN
OpPTaHUYECKUX OTpoc
4.1 AMUHBI. AMUHOKHCIIOTBL. besku 3 https://m.edso P P
BEIIECTB IMPH
0.ru/7f413b3
3 HarpeBaHuH,
B MOJTyYeHHUE ITUIICHA U

H3y4YEHUE Ero
CBOCTB,
Ka4C€CTBCHHBIC
peakiumn



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

OpPraHUYeCcKUX
BEILIECTB,
JieHaTypatus OeIKoB
IIpY HarpeBaHUU,
[[BETHBIC pEaKIIUU
OCIIKOB) B
COOTBETCTBHH C
MPaBUJIAMU TEXHUKHU
0€30MacHOCTH MPU
oOparnieHuu ¢
BEIIECTBAMH U
nabopaTopHBIM
000py/1I0BaHUEM,
MIPEACTABIIST
pe3yJbTaThl
XUMHYECKOTO
HKCIIEPHMEHTA B
dbopme 3amnucu
YPaBHEHUMU
COOTBETCTBYIOIIHX
peakuuii u
bopmyupoBaTh
BBIBOJIBI HA OCHOBE
ATHX Pe3yJIbTAaTOB

Uroro no pazneny

Pazgen 5. BoicokoMoJiekyIsipHbIe COeTMHEHHS

5.1

[Tnactmaccel. Kayuyku.
Bonokna

Bbubnmoreka
LHOK
https://m.edso

c(hOpMHUPOBAHHOCTh
YMEHHI COOMI0aaTh
npaBuIia

VerHbIi
orpoc,
TECTUPOBA



https://m.edsoo.ru/7f413b38

0.ru/7f413b3

8

HKOJIOTUYECKU
1eJ1Ieco00pa3zHoro
MOBE/ICHUS B OBITY U
TPYyI0BOM
JIeATETLHOCTH B LIEIISAX
COXpaHEHHs CBOETO
310pPOBBS U
OKpY’Karomen
MPUPOIHOM CPEIbL,
0CO3HaBaTh
OIAaCHOCTb
BO3JICUCTBHUS HA
KUBBIC OPraHU3MBI
ONPEACIEHHBIX
OpPraHUYECKUX
BEIIIECTB, TOHUMAsI
CMBICII TOKa3aTes
[TJIK, mosicHaTh Ha
puUMepax crocoObl
YMEHBIICHUS U
MPEIOTBPALIICHHS UX
BPEITHOTO
BO3JICUCTBUS Ha
OpraHH3M YeIOBEKa,
JUTSL O0YYArOIIHNXCS C
OrpaHUYEHHBIMU
BO3MOKHOCTSIMU
3/I0pOBbS: YMEHHE
MIPUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX

HHE,
TEPMHUHOJI
oruyec
KHM
JIUKTAHT
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METO1aX IMO3HAHUS
BEIIECTB U
XAMUYECKHX SIBICHUM;

Uroro no pazneny

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34







IHOYPOYHOE INTAHUPOBAHMUE 10

KJIIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
W Tema ypoka Beero Kontpoabnubie | IIpakTtuyeckue flli}y‘lel-ll/lﬂ :)Iﬁ}()l;li)}OBaTeHLHble
padoTbI padoTbI pecypest
1 [Ipeamer oprann4ecKor XuMuH, € 1
BO3HHUKHOBEHUE, Pa3BUTHUE U 3HAUECHUE
Teopus ctpoeHHst OpraHM4ECKUX
2 coenuneHuii A. M. Bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o Knaccuukam
3 opraHuyeckux pemiectB. Homenknarypa 1
(cuctemaruyeckasi) U TpPUBUAIIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH 1 3TaH — NPOCTEUILNE 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEeHBI: COCTAaB M CTPOEHUE, CBOWCTBA 1
5 OTHIIEH U IPOIIUIIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
8 ITpakTruyeckas padota Ne 1. «Ilonyuenue 1 1
STWJIEHA U U3yUYEHUE €ET0 CBONCTBY
Ankanuensl. byranuen-1,3 u
9 MeTmioyTanuen-1,3. [Tomydenue 1
CUHTETUUYECKOTO Kay4dyKa U pe3UHbI




AJNKHUHBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKHUH P,

10 .
AneruneH — npocTenmuni
IIPEJCTaBUTEIb ATKHHOB

1 Beruncnenus no ypaBHeHUIO XMMUYECKOMH
peaxkuu

12 Apensl: 6eH3011 1 TONTyoJ1. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b yIiI€BOJOPOJIOB,
IPUHAIJIEKAIMX K pa3IMYHbIM KJaccaMm
[IpupoaHbIE UCTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He()Th M IPOAYKTHI €€ epepaboTKu
[IpupoaHbIEe UCTOYHUKH YTIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He()Th M IPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no paszzaeny
«YTIeBOIOpOIB»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METAHOJI U 3TaHoJ. BoopoiHas cBs3b

18 MHoOroaTroMHsbl€ CIUPTHI: 3TUIEHIJIUKOIIb
U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYJIBI,

19 (bu3nyecKkre U XuMUYECKHE CBOWCTBA,
IIPUMEHEHHE

20 Anbaeruasl: popmanpaerua u

areTapaerng. Aueron




OI[HOOCHOBHBIG IIpEaAC/IbHBIC Kap6OHOBI>Ie

2 KHCJIOTBI: MypaBbHHAsI M YKCYCHAsI

99 [TpakTuyeckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBasi M OJICMHOBAsI KUCJIOTHI, KaK

23 MPEJCTABUTENN BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbLi1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHIE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MIPOIIH3 CIIOKHBIX
3¢upoB

26 XKupsl: ruaponus, MpuMeHEeHHe,
OuooruYecKast poib )KUpPOB
VYTneBoabl: cOCTaB, KIACCU(pUKAIIHSL.

27 Bakneiimme npeacTaBuTeNy: TIIOK034,
dbpykTo3a, caxapo3a

08 Kpaxman v nemirono3a Kkak IpupoTHbIC
MTOJTUMEPBI
KontponbHas paboTa mo pazueny

29 «Kwucnopoacoaepxaiire opraHuIecKue
COCIMHEHUS

30 AMWHBI: METUJIAMUH U aHUJIMH
AMUHOKHUCITOTHI Kak aM()OTepHBIC

31 OpPraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3nauenue. Ilentuant

39 benku kak npupoaHbie

BBICOKOMOJICKYJISIPHBIC COCTUHCHUA




33 OCHOBHBIE TOHATHUS XUMHUU ) 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI
OCHOBHBIE METO/IBI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, Kay4yKkH, BOJJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe
Bcero
padoThbI

IMpakTHyeckue
padoTbI

JlaTa
H3yYeHHUs

JIeKTPOHHbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKUHN JIEMEHT. ATOM.
DneKTpoHHAas KOHPUTYpalys aTOMOB

[Tepnoanueckuii 3akoH u [leprnognueckas
CHUCTEMa XMMUYECKUX J1eMeHTOB []. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMUYECKHX DJIEMEHTOB U MX COCAUHEHUM
10 rpynnam M nepuojam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMH4eckuXx aemenToB .M. MeHaeneeBa
B Pa3BUTHH HAYKU

Crtpoenue BemecTBa. XUMUYECKas CBSI3b,
e€ BUJIbI; MEXaHU3MBbI 00pPa30BaHUS
KOBAJIEHTHOM CBsI3U. BomopoaHas cBs3b

BaneHTHOCTB. DNEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucienus. Bemecra
MOJIEKYJIIPHOTO i HEMOJIEKYJISIPHOTO
CTPOCHHUS

ITonsTie o JUCIICPCHBIX CUCTEMAX.
W cTrHHBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBas 101151 BEILIECTBA B paCTBOPE




Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
['eneTnueckas CBsI3b HEOPraHUYECKUX
BEILECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHMYECKO U OpraHN4ecKoi XUMHUU.
3aKOH COXPaHEHHsI MAaCChl BEILIECTB; 3aKOH
COXpPaHEHHUS U MPEBPAILCHUs YHEPTHH TIPU
XUMUYECKHUX PEAKIIHUIX

Cxkopoctb peakuuu. OOpaTUMbIe peaKIIHH.
XUMHUYECKOE PABHOBECHE

10

[TpakTueckas pabota Ne 1. «Bnusnue
pa3IM4YHBIX PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJEeKTPOIIMTHYECKAS TUCCOIIHAITHSL.
[Moustre o BogopoHOoM moka3zatesne (PH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'maponus opraHn4ecKux u
HEOPraHUYECKUX BEIIECTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE
peaxmun. [ToHsiTHE 00 DIIEKTpONH3E
pacIIaBOB ¥ paCTBOPOB COJIEH

13

KonTtponbHas pabora no paszaeiny
«Teopernyeckue 0OCHOBBI XUMUN

14

Mertamnsl, UX IMOJIOKESHHE B
[Teproardeckoi cuCTEMe XUMHYECKUX
anemenToB 1. M. Menpeneesa u
0COOCHHOCTH CTpOeHUst aTOMOB. O01ue
¢dusznyecKre CBONCTBA METAILIIOB




15

CruiaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM
PSA HAIPSHKEHUI METaIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIITNX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aTFOMUHUIN ) ¥ UX COSUHEHUN

17

XUMHYECKUEe CBOMCTBA XpoMa, MEN U UX
COEIMHEHNN

18

XHUMHUYEeCKHe CBOMCTBA IIMHKA, JKeJe3a U UX
COEIMHEHNN

19

[IpakTuueckas pabota Ne 2. "Pemenne
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
«Meramib»"

20

HewmeTtamibl, ux mojiokeHHue B
[lepnonnueckoi cUCTEME XUMUYECKUX
anemenToB /I. 1. Menneneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
ANIOTpOnUs HEMETAIIOB (Ha MpUMEpe
KHCTIOpo/ia, cephl, hocdopa u yriaepoa)

22

XUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPBI U
UX COCIUHEHUN

23

XuMHudecKue CBOMCTBa a30Ta, pocodpa u
UX COEAUHEHUI

24

XHWMHYECKUE CBOKCTBA YIIEPOaa, KPEMHHUS
1 UX COeTMHEHUH

25

[IprMeHeHre BaKHENIIIMX HEMETAIJIOB U X
COCIMHEHUN




26

0O00011eHre U cucTeMaTU3aLUs 3HAHUH 110
teMe «HemeTamnaery. BerauciaeHus mo
YpPaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

27

[TpakTuueckas pabora Ne 3. «Pemenue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Hemeramsl"»

28

KoHTposnbHas paboTa 1o reMam
«Metaniney n «Hemertamien)

29

Heopranunueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHU4ecKHe OCHOBAHUS

30

AMpoTepHbIe HEOPraHUYECKUE U
opraHvueckue coenvHenus. ['enernyeckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEILECTB

31

Posb xumun B o0ecrieueHuH
HKOJIOTMYECKOM, SHEPreTHUECKON U
NUILEBOH 0€30MacHOCTH, Pa3BUTHU
METUITHHBI

32

[IpencraBnenns 00 0OMUX HAYUHBIX
MPUHIUIIAX TPOMBIIIUIEHHOTO MOTy4YEHUS
Ba)KHEHMIIINX BEIIECTB

33

Yenosek B MHUPE BEIICCTB U MaTCPUajIoB

34

Xumus u 3A0POBBEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
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