MHWHHUCTEPCTBO NPOCBEIMIEHUS POCCHMCKOM ®EJIEPAITUN
JenaprameHT 001ero oopazopanus Tomckoii 001acTu
Yupasiaenne oopazopanus AxMuHucTpanuu KonnamesBckoro paiiona

MBOY COII Ne 5 r. KoamaieBo

PACCMOTPEHO YTBEPXJIEHO
MO yuuteneit XuMuu U OUOJIOTUU Hupexrop MBOVY "COII Ne5"
[Iporoxon Nel ot «29» aBrycra 2023 r. 10.B. [Tompauesa

[Ipuka3 Ne 329 ot «01» centsi6ps 2023 .

PABOYASI TPOTPAMMA
(ID 2463319)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb»

mutst oOydaroruxcest 10 — 11 kimaccon

r. Kostmameno 2023



HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XHMHHM Ha YpPOBHE CpelHEro ooéumero o6pa3oBaHUs
paspaborana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 No 273-03 «O6
oOpazoBanuu B Poccuiickoit @eaepaunn», TpeOOBaHUN K pe3yabTaraM OCBOCHHS
dbenepanbHOil 00pa30BaTEIbHON MpOrpaMMbl CpeAHEro o0Iiero oOpa3oBaHUs
(®OIT  COQO), mpencraBienHbix B  DenepanbHOM  rocylIapCcTBEHHOM
obpazoBarenbHOM ctaHaapre COO, ¢ yuérom KoHmeniuu mnpenogaBaHus
y4eOHOTO TMpeaMeTa «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepanuu, peaM3yOIIMX OCHOBHBIE O0Opa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX THoJOXeHUH «CTpareruu pas3BuTusi BocnuTaHus B Poccuiickoi
Oenepanu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOAOB K pa3palOTKe MPOrpaMMbl MO XMMHUHU, K OINpPEACIICHUIO
oOwiel crparerun 0O0y4eHHsl, BOCIUTAHUS U Pa3BUTHUS O0yUaIOLUXCS CPEICTBAMHU
yueoHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHIenTyanbHbie TonoxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJCH,
COJIEp)KaHMsI, PpEe3yJbTaTOB OOy4YeHHs W TpeOOBaHUM K YpPOBHIO MOJATOTOBKH
BBITTYCKHHUKOB.

XUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHOM  OpraHu3aliy, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM HTAllOM peajn3aluu  Ha
COOTBETCTBYIOIIEM €My ©a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHUCTEME XHMMHYECKOro oO0Opa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHMsI 3aKOHOB MPUPOJBI, (HOPMUPOBAHUS MUPOBO33PEHUS M OOIIECH KyIbTYypbI
YeJI0BEKa, a TAKXKE HKOJIOTMUECKH 0O0CHOBAaHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
U TpUpPONHOHN cpene. Peanusyercss xumudeckoe oOpa3zoBaHUE OOyHArOMIMXCS Ha
YPOBHE CpEIHEro oO0IIero oO0pa3oBaHUsS CPEACTBAMH Y4eOHOro IpeameTa
«XUMHS», CONEpKAaHUE M MOCTPOEHUE KOTOPOro OINpPEAENIEHbl B MPOrpaMMe IO
XUMUU ¢ yIETOM Crielu()UKN HAyKH XUMUH, €€ 3HAYCHHsI B TIO3HAHUU TIPUPOJIBI U B
MaTepUabHOM KU3HU OOIIECTBa, a TAKXKE C yU4ETOM OOIIUX IIeJIeH U IPUHIIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpPEIHEro  OOIIEero
obpazoBanus B Poccutickoit deaeparuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK WUIPAaeT 0COOyH posib B
COBPEMEHHOW IMBWIM3ALIMHU, B CO3IaHUM HOBOW 0Oa3bl MAaTepUalbHOW KYIBTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (hOPMHPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LIETTOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaKk O €IMHCTBE
OPUPOIBI M YEJOBEKa, KOTopoe (OpPMHUpPYETCS B XMMUU HA OCHOBE MOHMMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUpPa, OCO3HAHMS B3aMMOCBSI3H MEXIY
CTPOCHHMEM BEIECTB, IX CBOMCTBAMHU U BOBMOXKHBIMU O0JIACTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMH HAyKaMH, XUMHS CTalia
HEOTHEMJIEMOI YaCcThbI0 MUPOBOU KYJIBTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEITHOTO
Tpyla WU JKU3HU Kaxjoro uieHa oOmectBa. CoBpeMEeHHas XHMHS KaK Hayka
CO3MJaTeIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBiI€HAa Ha peEUICHue
100anbHBIX TPOOJIIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIIEBOM, IKOJIOTUIECKON O€30MaCHOCTH M OXPaHbI 370POBBSI.

B coorBercTBUM € OOMMMM LENSIMU M NPUHLUINAMH CpPEIHEro oOIIero
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmaccrl, 0a30BbI ypOBEHb
U3YyYEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOIATOTOBKY
oOyJaromuxcsi, HEOOXOAMMYI0 WM Il BBIPAOOTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKHW3Hb COLMYMA, MPOIOJHKCHUS
0o0pa3oBaHus B pa3IMYHBIX 001aCTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBnsiiomuMu  OpeaMera «XHUMHUS»  SBISIOTCS  0a30Bble KYpChl —
«Oprannueckass xumusi» U «OOWAs U HEOpraHWYeckKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHMUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUI MO0 HEOPTaHMYECKOM XMMUU (C BKIIIOYEHUEM 3HAHUM U3 00IIed XUMUU) U
oprannyeckor xumuu. OopMupoBaHUE HAHHOW CHUCTEMBI 3HAHUU IPU U3YYECHUHU
npenMera  00ecleYyrMBaeT BO3MOXHOCTb PAaCCMOTPEHHSI BCEro MHOTrooOpasus
BEIIECTB Ha OCHOBE OOITUX MOHSATUN, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHu4eckas XUMHUs» CPOPMUPOBAHA B NpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOAXOAa K M3yYeHHUIO Yy4yeOHOro wmarepuaia U oOyclIOBI€Ha
UCTOPUYECKH  OOOCHOBAHHBIM  DPAa3BUTHEM  3HAaHUM HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOW XHWMHUHU BEIECTBa
paccMaTpuBarOTCs Ha YPOBHE KIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCAMHEHN, a TakKke€ HAa YpPOBHE CTEPEOXMMHUUYECKHX W DIIEKTPOHHBIX
IOpEeICTaBIeHUd O CTpoeHHH BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHH — OT YTJIEBOAOPOIOB JO CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHHU. B Kypce OpraHM4eckor XUMHM IMOJIy4aroT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs MEPBOHAYAIBLHbBIE
IPEJICTABIICHUS O XMMUYECKOM CBSI3U, KIIACCU(PUKAMOHHBIX MPU3HAKAaX BEILECTB,
3aBHCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yrIIOM 3peHHMsT B TpeaMere «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsi M3YYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
TEOPETUYECKUI MaTepuall U (PAKTOJOTMYECKHE CBEACHHUS O BeElleCTBaX U
XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYaroIUMCs TMPEAOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOINYECKOrO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX IMO3ULINH,



IyOKe TMOHATh MCTOPUYECKOe W3MeHeHue (QyHKIMA 5TOro 3akoHa — OT
0060011aromel 10 00BACHSIONICH U MPOTHO3UPYIOIEH.

EnvnHasg cucreMa 3HaHWKW O BaXKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHWHU, & TAKKE O XMUMHUYCCKHUX PEAKIUIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX TMpOTeKaHwsl jgomnonHsercs B kypcax 10 m 11 xmmaccos
DJIIEMEHTAaMHU  COJEPKAHUS, WMEIOIIMMU KYJIBTYpOJIOTHUECKUA W TPUKIATHON
Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aUMOCBS3M XHUMHH C
JIPYTUMH HayKaMH, PacKphIBAIOT €€ pOJib B IO3HABATEIHHOM W TMPAKTHUECKON
JESTETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHWIO YBAKEHUS K TIPOIECCY
TBOpYECTBAa B 00JACTH TEOPHH U MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOiieMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATh WH(OOPMAIHMIO U
NPUMEHATh, ©€ Uil TIOTIOJMHEHWS 3HAHWM, PEIICHUS WHTEIUICKTYalbHBIX W
IKCIIEPUMEHTAIBHBIX MCCIIEOBATEILCKUX 3a7a4. B 1memoMm coaepikanue yaeOHOTO
npenMera  «XWUMHUS» ~ JAHHOTO  YPOBHS  M3YyYEHHs] OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 0O0yYarouuxcs MHUPOBO33PEHUYECKONM OCHOBBI JUIsl MOHUMAHMS
bunocopckux wmaeH, TakMX KakK: MaTepHalbHOE C€IMHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEMIECTB WX COCTAaBOM U
CTPOCHHMEM, TO3HABAEMOCTh TMPUPOAHBIX SBICHUN MyTEM OKCIIEPUMEHTAa U
pelIeHUs] TMPOTHBOPEUYMM MEXIYy HOBBIMH (akTaMH H TEOPETHUYECKUMU
IIPEIOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUH SKOJOTHYECKUX TPOOIIeM, a
TaKke MpobIeM COepeKEHUS SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3IaHUS HOBBIX
TEXHOJIOTHI U MaT€pHUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHUS, pa3BUTUS W COLMATU3AIMH
o0Oy4aromuxcsi MPUHATHIE MNPOrpaMMON MO XUMHUHU TIOJAXONbl K OMPEICICHHUIO
CONEp)KaHMsI W TOCTPOCHUS TIpeAMeTa MPeAyCMaTPUBAIOT  (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUN, UMEIOMNX 0a30BO€ 3HAUCHUE TS PA3TAIHBIX
BUJIOB JICSATEIHHOCTH: pEHICHUS TMpoOjeM, IOUCKa, aHaim3a U 00pabOTKH
uHpOpMAIIMK, HEOOXOAMMBIX i TPUOOPETEHHs] ONbITa MPAKTUYECKOH W
UCCIIEIOBATENIbCKON JIESITENIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHus XWUMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOIIEro oOpa3oBaHMs, IIPH ONPEACICHUN
COJIEPKATEIbHOM XapaKTePUCTUKU IIeJIe HM3ydeHUs IMpeAMeTa HarpaBiIeHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TNpH3HAETCS (DOPMHUpPOBAHHE OCHOB
XUMUYCCKOM HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESTETHHOCTH YEJIOBEKa M KaK OHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbhl. C
METOAUYECKOM TOYKHM 3PEHUSI TAKOM NOAXOI K ONPEACICHUIO LI W3Y4YCHUS
peMeTa SABIISETCS BIOJIHE ONMPABIAHHBIM.



CormmacHO MaHHON TOYKE 3pEHUsl IVIAaBHBIMU LEISIMH W3YUYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsIFOTCS:

e (QopMupoBaHHE CHCTEMBl XHMHYECKMX 3HAHUM KaK  BaKHEHIICH
COCTaBJIAIOUIEH €CTECTBEHHO-HAYYHON KApTUHBI MHUpPAa, B OCHOBE KOTOPOM
JIeXKaT KIIFOUEBBIC TOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI M TEOPUU XUMUU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U TMOHUMAHHE CYIIHOCTH JIOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOPHUEH
UX Pa3BUTHS U CTAHOBJICHHUS;

e (opMHpOBaHME W Pa3BUTHE MPEJCTABICHUN O HAYUHBIX METOJAX MO3HAHUSA
BEIIECTB M XHUMHUYECKHX peakiuid, HEOOXOAMMBIX i TIPUOOpETeHUS
YMEHUM OpPHUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B MIPUPOJIE, B MPAKTHUECKON U MOBCEAHEBHON KU3HU;

e DPAa3BUTHE YMEHHI U CIIOCOOOB JIEATETLHOCTH, CBI3AHHBIX C HAOMIOICHUEM U
OOBSICHEHUEM  XHMHYECKOTO  HKCIEPUMEHTA, COONIOJEHUEM  IPaBUII
0€30MacHOro 00paIleHUs C BEIECTBAMU.

Hapsny c »atuMm, copepskarenbHasi XapaKTEpPUCTUKA LIEJIeH U 3a1a4 U3yUYEHUs
IpeAMETa B MPOrpaMMe MO XUMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TNPUOPUTETAMH B CHUCTEME cpefHero oobiero obpasopanusi. CeroaHsi B
Mperno/iaBaHuU XUMHUU B OOJIbIIICH CTETICHU OTIAETCS MPEANOYTEHUE MTPAKTHUECKOM
KOMIIOHEHTE  COJepaHusi OOydYeHHs, OpPUEHTHUPOBAHHOM HA  TMOATOTOBKY
BBIITYCKHUKA OO0IIe00pa30BaTeIbHON OpraHu3aIliy, BJIAJACIONIETO HE HAOOpPOM
3HaHWM, a (PYHKIIMOHATBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMHU
AKTHUBHOTO MOJYyYEHUS 3HAaHHWI U IPUMEHEHUS UX B PEAIbHOW KU3HU ISl PEILICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM TpuU HU3YyUYEHUM TMpeaMeTra «XUMHUs JOMHHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKE 1IETU U 3a7a49H, KaK:

aganTtaius o0y4arouuxcs K YCJIOBHSIM JMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHME  MHTEJUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUUYECTBY, CaMOCTOSATEIbHOMY TMPUHSITHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BELIECTBAMHU U UX
PUMEHEHUEM;

dbopMupoBanue 'y  0OydarOIIMXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUM), HUMEIOIIUX YHUBEPCAJIbHOE 3HAYCHHUE Ui PAa3IUYHBIX BHUIOB
NEeSATENbHOCTH: pelIeHusl NpodiieM, MOoucKa, aHaiu3a U o0paboTKu MH(pOpMaLUH,
HEOOXOAUMBIX i1 NPUOOPETEHHUS OMbITa JIESITEIbHOCTH, KOTOpas 3aHUMAaeT
Ba)KHO€ MECTO B O3HAHUH XUMUH, a TAKXKE JJIS1 OLIEHKH C MO3ULIUNA SKOJIOTNYECKON
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX TMPOIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOHYIO CPEY;



pa3BUTHE I[IO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX U TBOPYECKHUX
crocoOHOCTeN 00yYarolUXCsi: CIOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUU B COOTBETCTBUHU C KU3HCHHBIMU MOTPEOHOCTSIMHU, UCITOJIH30BATh
COBpPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTHU JJIS MOWCKA W aHallnu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAIIMN XUMHUUYECKOTO COJIEP>KaHNUS;

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOIINUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOTIOIAaTENbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOMMMBI, B YaCTHOCTH, TPHU IUIAHHPOBAHWUM M TPOBEICHUU XUMHYCCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydamuxcsi YOSKIEHHOCTH B T'YMaHHUCTUYECKOM
HANPABICHHOCTH XUMHUHU, €€ BXXHOW POJIM B PEIICHUU TIOOANBbHBIX MPOOIEM
palMOHAILHOTO MPUPOIOIOJIB30BAHUS, TIOTIOJHEHUSI YIHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTU OEpeKHOro
OTHONICHUSI K TPUPOJIE W CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHUS OIbITa
WCIOJIb30BAHMS TIOJMYYEHHBIX 3HAHWM JUIsI TPUHSATHS TPAMOTHBIX PEUICHUN B
CUTYalIUsIX, CBA3aHHBIX C XUMHUUYECKUMU SIBJICHUSMH.

B yuebHoM mutane cpenHero oOmero oOpa3oBaHUs TpPEeIMET «XUMUS»
0a30BOr0 ypPOBHSI BXOJIUT B COCTaB MpeAMETHON ob0nactu «EcTecTBeHHO-HAYYHBIC
IPEIMETHD.

OO6miee yKciio YacoB, OTBEACHHBIX ISl U3YUYEHUSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kmacce — 34 ygaca (1
yac B Hefenr0), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEPXAHME OBYYEHMUSA
10 KITACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHU4eCKOH XUMUM

[IpenMer opraHn4eckoil XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
NOJTyYeHUH HOBBIX BEUIECTB M MarepuaioB. Teopust CTPOEHHUS OpPraHMYECKUX
coequnennit A. M. Bytneposa, eé ocHoBHbIE IoJ0keHUS. CTPYKTypHBIE (POPMYITBI
OpraHMYeCKHX BewecTB. lomornorus, wu3oMepus. XUMHYECKass CBSA3b B
OpraHUYECKUX COECAUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o kinaccuduxanuu opranvueckux peiiecTB. Homenkiarypa
OpraHMYEeCKUX COCAMHEHUN (CUCTEMaTHYecKas) M TpPUBHAJIBHBIE Ha3BaHMS
BAKHEHIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3yYEHMsI BELIECTB M HUX IIPEBPAILCHMIA:
O3HAKOMJIEHHE C OO0pa3llaMd OpraHMYEeCKHX BEIIECTB M MarepuajaMyd Ha HX
OCHOBE, MOJIETUPOBAHME MOJIEKY]l OpPraHMYEeCKHUX BEIIECTB, HAOIIOJEHUE U
ONKCaHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
Py HarpeBaHuu (TUIaBiieHre, OOyTIIMBAHUE U TOPEHUE).

YrieBonopoasl

AJIKaHbl: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH u 3TaH —
OpoCTeHIlIne TPENCTaBUTENIN alKaHOB: (U3MYECKHE U XHMHYECKUE CBOMCTBA
(peakuu 3aMELIEHUsT W TOPEHUs), HAXOXKACHUE B MPUPOAE, MOJYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PsAll. DTUIEH U MPONUIEH —
IpOoCTEHIlINe TPEICTaBUTENIM aJIKEHOB: (U3MUECKME M XWMHUYECKHE CBOMCTBa
(peakuuu TUOPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMUHU, OKHUCICHUA H
NOJIMMEPU3ALINN ), TOJyYEHHUE U IPUMEHEHUE.

Ankamuensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBa (peakuusi nojsuMmepusanuu). [lonyyeHue CHHTETHYECKOTO
KayuyyKa U pe3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTU CTPOCHHUSI, TOMOJIOTUUECKUM psll. ALIETHIICH
— TPOCTEHIIMHA TMpEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (PUIUUYECKUE U
XUMUYECKHE CBOMCTBA (pEaKIMU TUIPUPOBAHUSA, TAJIOTCHUPOBAHUS, THApPATAIUH,
TOpEeHHUsl), MOTYyYEHUE U MPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHME U XUMUYECKHE CBOMCTBA
(peakuuu raJoreHMpoBaHUs U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. Tonyon.
cocmas, cmpoeHue,  uzuyeckue U  XUMUYecKue  ceoucmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NoaydeHue u npumerHeHue. TOKCUUHOCTH



apeHoB. [eHernueckas CBsI3b MEXAY YIVIEBOAOPOLAMHM, IPUHAUICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[Ipupoaneie HCTOYHUKM yIIeBOXOponoB. [IpupoaHbli ra3 M NONyTHBIE
He(dTauble Ta3pl. HeTh um €€ mpoucxoxnaenue. CnocoObl nepepaboTKu HedTH:
NEpPEroHKa, KPEeKUHI (TEPMHYECKHI, KaTaJuTUYeCKui), mnupoiu3. [IpomyKkTbl
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yTOJIb U MIPOJYKTHI €r0 NepepadOTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHsS BEIIECTB W HX NPEBpalICHUN:
O3HaKOMJIEHHE ¢ 00pa3lamMu IIacTMacc, KayuyyKoB U pe3uHbl, Koyekuuu «Hedtby»
U «YTONb», MOIEIUPOBAHNE MOJIEKYJ YIIEBOIOPOAOB M TAJION€HOIPOU3BOIHBIX,
IPOBEACHNUE IPAKTUYECKON pabOThl: MOSyUYEHUE ITUIIEHA U U3YUYEHUE €TI0 CBOMCTB.

PacuétHrle 3agaun.

Beluucnenuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,

KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIIM IMPOAYKTA PEAKLUMHU I10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OHOTO U3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucsioponcoaep:xkamue oprannyeckie coeInHeHns!

[IpenenpHblE ONHOATOMHBIE CHUPTBI. METAHOJI W J3TAHOJ: CTPOCHUE,
bu3nUecKkne W XWMHYECKHE CBOWCTBA (PEaKIMU C AaKTUBHBIMH METaJlJIaMH,
rajoreHoBOIOPOJIaMH, TOpPEHHE), MpUMEHEHUuEe. BoaopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU CHUPTOB. JleliCTBHE METAHOJIa U 3TAaHOJIA HA OPTAaHU3M YEJI0BEKa.

MHOroaToMHbI€  CHUPTHL.  DTWICHIVIMKOIbL W  [IULEPUH: CTPOECHUE,
dbu3nyeckue ¥ XUMHUYECKHME CBOMCTBA (B3aUMOJACKMCTBUE CO IIEJIIOYHBIMU
MeTaJlJlaMHi, Ka4eCTBEHHAash peakiyusi Ha MHOrOAaroOMHbIE cnupThl). JlelicTBue Ha
Opra”usMm 4esnoBeka. [ [puMeHenne muneprHa U TUIICHIJIMKOJIA.

®deHon: CTpOCHHE MOJEKYNbl, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunocth GeHona. [Ipumenenue gpenona.

Anprerunpl U kemouvl.  DopmanbIeruia, aUETANBICTUI:  CTPOCHHE,
bu3nUecKkne U XMMHYECKUE CBOMCTBA (PEaKIMK OKHCJICHHUS W BOCCTAHOBIICHUS,
Ka4E€CTBEHHBIE PEAKIINH ), TIOJYUYEHHUE U IIPUMEHEHUE.

OaHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYyCHAst
KHUCJIOTBI: CTpOeHUe, PU3NUecKrue U XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIUE NS
KJlacca KHCJIIOT, peaknusi dSTepuduKanuu), TMONydeHUEe W TPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAs KHUCIOTHl KaK MPEJACTABUTEIN BBICIINX KapOOHOBBIX
KHUCITOT. MbUTa KaK COJIM BBICHIMX KApOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHbie 3GUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [uaponu3
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonornueckas
OB KUPOB.

VYrneBompl:  cocraB, Kiaccuukamus — yrieBojoB  (MOHO-, JU- |
nonmcaxapuibl). [TroKko3a — npocTeduii MoHOCaxapuJ: 0COOEHHOCTH CTPOCHUS



MOJIEKYINIbI, (U3WYEeCKHMe U XUMHUYECKHE CBOWCTBa (B3aUMOJACHCTBUE C
ruapokcuaoM menu(Il), okuciaenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpPOKEHHE IJIIOKO3bl), HAXOXKJACHUE B MPUPOJAE, MPUMEHEHUE,
ounonoruueckas poib. @orocunTes. PpyKT0o3a KAK U30MEP [TIIOKO3bI.

Kpaxman u nemntonos3a kak npupoanbie nonumepsl. CTpoeHne Kpaxmana H
neuiono3pl.  dHU3MUEecKMe W XUMUYECKHME CBOMCTBA Kpaxmaina (THAPOIHU3,
Ka4eCTBEHHAsI PEaKIus C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpeBpallcHUM:
pOBe/IeHNEe, HAOIIOCHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJa
okcugoM Menu(Il)), MHOroaroMHBIX CHHUPTOB (B3aMMOJECHCTBUE DIMIIEPUHA C
ruapokcuaoM meau(ll)), anpaeruaoB (OKuUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapokcuaom wmeau(ll), B3zaumonelcTBUE Kpaxmala C HOJIOM),
IIPOBEICHNE TTPAKTUICCKON paOOTHI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Boluucnenuss mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEaKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOJHBIX BEILIECTB UJIU MPOIYKTOB PEAKIIUN).

A3oTcoaepKaliue OpraHnueCcKrue COeTMHEHHS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHuYecKue coeAuHeHus. Du3nyeckue
U XMMHYECKHE CBOWCTBA aMHHOKHUCIIOT (Ha mpumepe IuimHa). buonorudeckoe
3HaUYE€HHE aMUHOKUCIIOT. [lenTupr.

benkn kak npupomHbIE BBICOKOMOJICKYISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TpETUYHas CTPyKTypa OenkoB. XHMHYECKHE CBONCTBa OEIKOB:
THJIPOJIN3, IEHATypalisl, KaueCTBEHHbIC PEAKIIMK HA OCJIKH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpeBpallcHUM:
HaOJIO/ICHNE U ONMHMCAaHHUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCJIKOB MpHU
HArPEBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMO/IEeKY/ISIPHBIE COeIMHEHUS

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU, CPETHSSI MOJICKYIsIpHAas
Macca. OCHOBHbIE METOJbI CHUHTE3a BBICOKOMOJICKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIUS.

OKCIIEpUMEHTAJIBHBIE METOJIbl H3YUYEHHsS] BEIIECTB M WX MpPEeBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanusanust MeXIIpeIMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XWMUU B
10 kiacce  OCYIIECTBISIETCS ~ 4Y€pe3  HCMHOJb30BaHHME  Kak  OOIMIUX



€CTECTBEHHO-HAYYHbIX NOHATUN, TaK U MOHSITHH, SBISIOLIUXCS CUCTEMHBIMU IS
OT/IETIHHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TIOHATHUSA: SBIICHUE, HAYYHBIH (aKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAU3, CUHTE3, KiIacCU(UKaLUs, MEePHUOAUYHOCTD, HAOIIOICHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

dusuka: Marepus, DHEprus, Macca, aToM, DJJEeKTPOH, MOJIEeKyJa,
SHEPreTHUYECKHd YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKIE BETUIMHBI U SUHUIIB UX U3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTE3, OMONOTMYECKH AaKTHUBHBIE BeulecTBa (O€NKH, YIIEBOIBI, KHUPBI,
dbepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPOJBI, TIOJE3HBIE UCKOMAEMBbIE, TOIUIHBO,
pecypchl.

TexHonorusi: mNUIIEBbIE MPOIYKTHl, OCHOBBI PAlMOHAIBHOTO IHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE Ipernaparbl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUN d3JeMeHT. AToM. Sapo aroma, H30TOINBI. OJIEKTPOHHAA
o0oyiouka. DHEPreTHUECKUue YPOBHH, MOAYPOBHU. ATOMHBEIE opOurtanw, s-, p-, d-
sneMeHTbl. OCOOEHHOCTU pacIpe/leleHHsl JEKTPOHOB IO OpOUTANsIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYpaIUs aTOMOB.

[lepuonuueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa. CBA3b NMEpUOAUYECKOrO 3akoHa U [leprogmyeckoil cucTteMsl
xuMuueckux dneMeHToB /I M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHs CBOWCTB XHMMHYECKHX DJIIEMEHTOB U
o0pa3zyemMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TpynmnamM U MepHojaMm.
3HayeHue NePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemectBa. XUMHUYECKass CBS3b. BUIbl XUMHYECKOW CBSI3H
(KoBaJIEeHTHasl HENOJIApHAs W NOJISIpHAs, MOHHAs, MeTaJuimdyeckas). MexaHu3mbl
oOpa3oBaHus KOBAJIEHTHOM XUMHYECKOU CBSI3U (0OMEHHBI u
JIOHOPHO-aKIENTOPHBIH). Bonoponnas CBSA3b. BaneHTHOCTS.
DnekTpooTpuuareabHoCTh. CTeneHb okucieHusa. oHbl: KAaTHOHBI U AHUOHBI.

BemectBa  MOJIEKYISIPHOTO U HEMOJEKYJISPHOTO  CTPOEHHs.  3aKOH
IOCTOSIHCTBA COCTaBa BELIECTBA. TUIbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKU.



[lonsatue o aucnepcHbIXx cucrtemax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBIL.
MaccoBast 10714 BEIIECTBA B paCTBOPE.

Knaccuduxanms HEOPraHUYECKUX COCIMHEHUM. Homenxkiarypa
HEOPraHUYECKUX BemIECTB. [eHeTMYecKas CBS3b HEOPraHWYECKUX BEIIECTB,
MpUHAJIEKAIINX K Pa3IUYHBIM KlaccaMm.

Xumudeckas  peakiusa.  Knaccudukanuss — XMMHYECKHUX — peakIuid B
HEOPraHUYECKONM M OPraHUYE€CKOM XMMHHU. 3aKOH COXPaHEHMS MACChl BEIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIHIX.

CxopocTh peaknuu, e€ 3aBHCUMOCTb OT pa3NU4HbIX (PakTopoB. OOpaTumbie
peakuuu. XuMUUYeCKOe paBHOBecue. DakTOpbl, BIMAIOIIME HA COCTOSHUE
xumudeckoro pasHoBecus. [punuun Jle [larenbe.

Onektponutudeckas aucconuaius. CuibHbIe U ciadbie dIeKTponThl. Cpena
BOJHBIX PACTBOPOB BEWIECTB: KUCIAsA, HEUTpaJIbHAs, MIECTOUYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEPUMEHTAJIbHBIE METOJIbl H3YYEHHs] BEIIECTB M HX MpEeBpallCHUN:
neMoHcTpanus tabnun «llepuonuueckas cucrema Xxumudeckux snemeHToB 1. .
MenneneeBay, u3ydeHUe Mojielied KPUCTAUIMYECKUX PeIIETOK, HaOIofAeHue U
OMHUCAHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKeHHE MEePOKCU 1A
BOZOPOJA B IIPUCYTCTBUU Karajau3aropa, ONPEAEIIEHUE CPEAbl paCTBOPOB BEILIECTB
C TIOMOIIBIO YHHMBEPCAJIBLHOTO HWHIMUKATOpa, pPEaKkIMu HOHHOIO OOMeHa),
MPOBEACHUE MPAKTUYECKON paboThl «BnusHue paznudyHbiXx (akToOpoB HA CKOPOCTH
XAMUYECKOU PEAKLIANY.

PacuérHbie 3anaun.

Pacu€Ttel 10 ypaBHEHUSM XHUMHYECKHX PpEAKLUH, B TOM YHCIE
TEPMOXUMHYECKUE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xummust

Hemeramnbl. Ilonokenne HemetammoB B Ilepuomuueckoil  cucrteme
xuMuueckux anmemeHToB JI. M. MeHneneeBa U 0COOEHHOCTH CTPOCHHUS aTOMOB.
dusznyeckre CBOWCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMEpe
KHCJIOpOJIa, cephl, pocdopa u ymiepoaa).

XUMHUYECKUE CBOMCTBA Ba)KHEHIIUX HEMETaUIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbochopa, ymrepoma U KpeMHHS) M HX  COCOUHEGHHMH  (OKCHJIOB,
KHCJIOPOJICOICPIKAIIIUX KUCIIOT, BOAOPOIHBIX COCTMHEHU).

[IpyuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCAUHEHUM.

Meramnel. [lonoxenune meramioB B llepuonnueckoil cuCTeMe XHMHYECKHUX
anemeHToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JIOYEK
aromMoB MeTauioB. Obmue ¢uzndeckue cBoiicTBa MeTauioB. CIijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUM Psijl HATIPSHKEHUN METAJIJIOB.



XHUMHUYECKHE CBOMCTBA BaXHEUINNX METAIIOB (HATPUM, Kaldui, KaJbIIHi,
Mar"ui, almfOMUHUMI, IMHK, XPOM, KeJIe30, ME/lb) U KX COCTMHEHH.

O6mue crocoObl mosydeHus MeTauioB. lIpuMeHeHre MeTauioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbI H3YYEHHs] BEIIECTB M WX MpEeBpallCHUN:
U3yYEeHHE KOJUIEKIMH «MeTayuibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3aJla4, HAOIIOJCHUE W OINHCAHHUE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA aFOMUHUS C pacTBOpamMu
KHCJIOT U IIeJI0YEH, KAUeCTBEHHBIE PEAKIIMUA Ha KATHOHBI METAILIIOB).

PacuérHble 3anaun.

Pacuérel macchl BemecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WU OOBbEMY OJHOIO M3 YYAaCTBYIOIIMX B PEaKlUHU BEILECTB,
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO
U3 BEIIECTB UMEET IIPUMECH.

XuMHuS U KM3Hb

Ponb xumum B oOecreyeHUU SKOJIOTUYECKOM, HHEPreTUYeCKOM M MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [lOHSATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUH.

[IpencraBnennss o0 OOMMUX HAYYHBIX TMPUHIMIAX MPOMBIIIIICHHOTO
MOJIyYEHHUS BaXKHEHIINX BELIECTB.

UenoBek B MHUpE BEIIECTB W MaTepUANIOB: BaXKHEUIINE CTPOUTEILHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl Il 3JIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPAIbHBIC
yIoOpeHus.

XuMHUsL U 30pOBbE YEJIOBEKA: IpPaBWJIa HUCIIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 6€30MaCHOTO UCIOJIb30BaHUSI MPEenapaToB OLITOBOM XUMUH B
MTOBCEHEBHOM KU3HMU.

MexnpeamMeTHbIE CBA3H.

Peanuzamuss  MeXNpeaMETHBIX  CBsi3ed  TpU  HM3yYeHUH  OOmeld W
HEOPraHM4eCcKol XuMHuM B 11 Kjacce OCyIeCTBISETCA Yepe3 UCIOIb30BAHUE KAK
OOIIMX EeCTECTBEHHO-HAYyYHbIX TOHSATUM, TaK U TOHATHM, SBIISIOIIUXCS
CHUCTEMHBIMH JIJI OTACJIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOIO [UKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHUHTE3, KIacCuPUKalusi, TMEePUOJUYHOCTb, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHHE.

dusnka: Marepus, SJHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAJAMOAKTUBHOCTh, MOJIEKYJIAa, JHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (U3MUECKUE BETUYMHBI U €TUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi:  kneTka, oOpraHu3M, 9SKOcucTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OPraHu3Me.

['eorpadusi: MuHepasnbl, TOpHbIE TTOPOABI, MOJIE3HbIE MCKOMAeMble, TOILIHUBO,
pPECYPCHL.

TexHonorusa: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEpPUAJIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IHIIEBAS
MPOMBIIIJIEHHOCTh,  (papMalleBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX TMPEernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepUaJIOB,
ANIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3VIIbTATbI OCBOEHUA ITPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPE/IJHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycraHaBaMBaeT TpeOOBAHMS K pe3yibraraM OCBOEHUS
oOy4arommMHCsT TPOrpaMM CpeAaHero oOmiero oOpa3oBaHUs —(JMYHOCTHBIM,
METaNnpeIMETHbIM W TNpeaMeTHbIM). HaydHO-MeTOgM4YecKo OCHOBOW st
pa3pabOTKH TMIAHUPYEMbIX PE3YyJIbTaTOB OCBOCHHS MPOrPaMM CPEIHEro OOIero
00pa3oBaHus ABIISAETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/.

B coorBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS MpeaMeTa «XUMHs) Ha YPOBHE CPETHEro
o01ero o0pa3oBaHus BBIJCICHBI CIETYIONTUE COCTABIISIIONTUE:

OCO3HAHUE OOYYarOUIUMUCS POCCUUCKON TpaKJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENLHOCTH U CAMOOIIPEAEIEHUIO;

HAJIMYUE MOTUBAIIUU K O0yYCHHIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTH HA OCHOBE
KJTFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPAAULIMA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUXCsl PYKOBOACTBOBATHCS B CBOEHU
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAaMHM, IPUCYIIMMHU LEITOCTHON
CUCTEME XMMHUYECKOTO0 00pa30BaHus;

HAJIMYME MPABOCO3HAHMS IKOJIOTUYECKOM KYIBTyphl U CIIOCOOHOCTU CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3YNBTAaThl OCBOCHMS IpeamMeTa «XHUMUsS» JIOCTUTAITCA B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JESITEIbHOCTU B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U Hujea’aMd POCCHMCKOTO TpakJIaHCKOTO OOIIECTBa, MPUHSATHIMH B O0OIECTBE
HOpMaMd W TpaBWIAMH  TOBEJIEHHUS,  CHOCOOCTBYIOLUIMMHU  Ipoleccam
CaMOIIO3HAHUsA, CaMOpa3BUTHS M HPABCTBEHHOIO CTAHOBJICHHS JMYHOCTH
0o0y4Jarouuxcsi.

JInyHOCTHBIE  pe3yabTaTbl OCBOEHUS MpeaMeTra «XUMHUS»  OTpa)karor
c(hOpMHUPOBAHHOCTh OMBITA IMO3HABATEILHON M TMPAKTHUYECKOW JESATEIHHOCTH
o0Oyyaromuxcs N0 peanu3alii IPUHITHIX B 00ILECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHU:

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

0CO3HAHUs O0YYAIOIMMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00sI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEJCTAaBIECHUs O COLMAIbHBIX HOPMAaX MW NPAaBUIAX MEXKIMYHOCTHBIX
OTHOILICHUU B KOJIJIEKTHBE;



TOTOBHOCTM K COBMECTHOH TBOpPYECKOW JAESATEIBHOCTH IPU CO3JaHUHU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M IMMO3HABATEIbHBIX 3aJ1a4, BHITIOJHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh WM TPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMeHTHI IPYTUX MpU aHAJINU3€ Pa3IUYHbIX BUJOB Y4EOHO IeATENbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAydHOMY HAacleIuI0
OTE€UECTBEHHOM XHUMUU;

YBOKEHUS K TMpoOIecCy TBOpUECTBa B O0JACTH TEOPUHM M MPAKTHUECKOTO
OPUMEHEHUS XWUMHH, OCO3HAHMS TOTIO, YTO JOCTHKEHUS HAyKH €CThb pPEe3YJIbTaT
JUIMTENIbHBIX ~ HAOMIOACHHM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPy/Ja YYEHBIX U TPAKTUKOB;

UHTEpPECAa W TMO3HABaTEJIbHBIX MOTHBOB B IOJIYYEHUH M MOCIEAYIOIIEM
aHanM3e MH(GOPMAIMU O MEPEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTE€UYEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TOBEICHHUS;

CIOCOOHOCTH OIICHMBATH CUTYalllH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSIMU,
Y NPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE TOBEIECHHE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULUNA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME MOCIEICTBHM ATHX
HOCTYIIKOB;

4) gpopMuUpPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl I[IEHHOCTeW 370poBOro M Oe3omacHoro obpasza >KU3HH,
HEOOXOJIMMOCTHA OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (pu3Myeckomy u
IICUXUYECKOMY 370POBBIO;

coOnmofieHnsT TpaBuUi OE30MacCHOr0 OOpalleHUs] C BEUIECTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOH JAEATEIBHOCTH;

NOHUMAaHMS I[IEHHOCTH TMPaBWI WHAWUBUIYAIbHOTO UM  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYaLUsAX, YTPOXKAIOUIUX 3I0POBbIO U )KU3HU JIIONIEH;

OCO3HAHUS MOCIEACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (yNOTpeOICHHUS
AJIKOTOJ1s, HAPKOTHKOB, KypPEHHUS);

5) TpynoBOro BocnuTaHUSA:

KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  y4eOHO-HMCCIEe0BaTeIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUECKOM U  JIPYTrUX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Yy4YaCTHE€ B pEIIEHWM MPAKTUYECKUX 3a7ad
COILIMAJIbHOW HANPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHISCKOMY H3YUYEHHUIO TPOQPECCHil pa3IudHOTO Poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUM 10 XUMUH;

YBOXEHUSI K TPYAY, JIIOASIM TPya U pe3yibraram TPYI0BOU JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHIMBHIYAIbHOHW TPacKTOPUHU
oOpa3zoBaHus, Oymymield mpodeccuu W peanu3alid COOCTBEHHBIX KHU3HEHHBIX
IJIaHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) 3K0J10rM4Y€eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1€TI€CO00PA3HOr0 OTHONICHUSI K MNPHUPOJC, KAK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAaHMS TI00AJTBHOTO XapaKTepa 3KOJOTHUYECKUX MpoOJIeM, BIMSHUS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHOMN U COIIUATILHON CPEJIbl;

OCO3HAaHMUS HEOOXOAMMOCTH HCIIOJB30BAHMUSA JOCTIDKCHUM XUMHUU IS
pellIeHHUsT BOMPOCOB PallMOHATIBLHOTO MPUPOOTIOIH30BaAHNUS;

AKTUBHOIO HEOPUATUSA JCHUCTBHUM, TMPHUHOCIIIUX BpEI  OKPYKaroUIEH
MPUPOTHON cpelle, YMEHHUS MPOTHO3UPOBATH HEOJIArOMpPHUATHBIE SKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAIIATH UX;

HaJMYusl Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS, YKOJOTUUECKOU KYIbTYpHI,
OTIbITa NEATEIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MMM B I103HABATEJIbHON, KOMMYHHMKATHBHONW U COILIMAJIbLHOM
MpaKkTUKE, CIOCOOHOCTH W YMEHHMS aKTHBHO TPOTUBOCTOSTH HJCOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hopMHUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHON MPAKTUKU;

NMOHUMAHMS CHeUU(PUKM XUMHUU KaK HayKH, OCO3HaHHMS €€ polu B
GbOpMHUPOBAHUU PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IEJI0CTHOTO
MPECTaBICHNs 00 OKPYXAIOMEM MHUPE KaKk O €AMHCTBE MPHUPOMIBI U YEIOBEKa, B
MO3HAHUHU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH IPOOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHM JUII  COBPEMEHHOMU
UUMBWIM3ALUK: B €€ TyYMaHUCTHYECKOW HAMpaBICEHHOCTH W Ba)XHOW pOJIM B
CO37ITaHUH HOBOM 0a3bl MaTepHAILHON KYJIBTYPBI, PEHICHUH IIO0ATBHBIX IPOOIeM
YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOM, MUIIIEBON U
9KOJIOTUYECKON 0€30MacHOCTU, B PA3BUTHU MEAMIIMHBI, OOCCIICUECHUU YCIOBUMN
YCIHEUIHOTO TPY/a U SKOJIOTUYECKU KOMGMOPTHOM KU3HU KAXK]IOTO WieHa OOIeCTRa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHHsI CYIIHOCTH METOJIOB
MO3HAHMS, UCMOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIIOJIb30BaTh
noJiydaeMble 3HAHUS /Ui aHaau3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpa U



MIPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHHUS JeJIaTh 000CHOBAHHBIC 3aKITIOYCHHS HA
OCHOBE HAay4YHbIX (DaKTOB W WMCIOIIUXCS JaHHBIX C IEIbI0 IONyYeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUSA IS
perieHus mpooieM B peabHBIX KU3HEHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U MCCIIE0BATEILCKON eI TEILHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPBIBHOMY OOpa30BaHUI0 |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUH 10 XUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTAMH,

MHTEpECa K OCOOCHHOCTSAM TpyJa B pa3auvHbIX chepax mpodeccHoHaTbHON

NEATEIILHOCTH.
METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE Pe3yabTaThl OCBOCHHUS YYEOHOTO TMpenaMera «XuMus» Ha
YPOBHE CpPEIHEro 00111eT0 00pa30BaHMsI BKIIOYAIOT:

3HAYUMBbIE U1t dbopmMupoBaHus MHPOBO33PEHUS 00y4Jaronuxcs
MEXKIUCHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIC MOHATHS, OTPakKAIOIINE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa H CHENU(HUKYy METOJOB ITO3HAHWS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIus, SBJICHUE,
poliecc, CUCTEeMa, Hay4HbIH (haKT, TPUHIIUI, TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCIeA0OBaHUE, HAOIOICHNE, U3MEPEHUE, SKCTIEPUMEHT U JPyTHUe);

YHUBEpCAJIbHbIE YyueOHbIE AeHCTBUS (ITO3HABATEbHbIE, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), oOecreynBaromue dbopmMupoBanue (bYHKITMOHATBHON
IPaMOTHOCTH M COLIUAJILHON KOMITETEHIIUU O0yJarOIINXCS;
CIIOCOOHOCTH 00yJaroIIXxcsl UCTIOJIb30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA M yYHUBEpCAJIbHbIE yueOHBIE
NEUCTBUSA B II03HABATEIILHON U COLIMATIbHOM ITPAKTHKE.

MeranpenMeTHsle pe3yibTarbl  OTPa)KarOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TO3HABaTE€JIbHbIMH, KOMMYHHMKAaTHBHBIMH U  PEryJIsTUBHBIMU
JNEUCTBUSIMU.

OBaaxenue YHHMBEpPCAIbHBIMH y4eOHBIMH MO3HABATEJIbHBIMH
AEeHCTBUSAMM:

1) 6a30BbIe JJOTMYeCKHE JeCTBHS:

CaMOCTOSITENIbHO  (pOpMyIupoBaTh M aKTyaJlU3upoBaTb  MpoOiIeMmy,
BCECTOPOHHE €€ pacCMaTpUBarh;

ONpPENENATh ILENU JEATEIBHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LIEIIAMU;

UCIIONIB30BaTh IIPU OCBOCHUM 3HAHUN INPUEMBI JIOTMUYECKOTO MBILIJICHUS —
BBIICIIATh XapAaKTEPHbIC IPU3HAKU IOHATHA M YCTAaHABIMBAaTh MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS NIl OOBSICHEHUS OTACIBbHBIX (DAKTOB U
SIBIICHUM;

BHIOMpaTh OCHOBAaHMS W KpPUTEpPUU I KjiacCU(UKAUM BELIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHABIMBATh [PUUYUHHO-CJIEACTBEHHBIE CBSA3UM MEXIY H3y4YaeMbIMU
ABJICHUSIMU,

CTPOUThH JIOTUYECKHUE PACCYXJICHHS (MHIAYKTUBHBIC, JICTyKTUBHBIC, TIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHUS B paccMaTpUBaEMbIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOMIBI M 3aKIIFOUCHUS;

NPUMEHSTh B MPOLIECCE MMO3HAHUS, UCTIOIb3YEMbIE B XUMUU CHMBOJIMYECKHE
(3HaKOBBIC) MOJIEIH, MPE0OPa30BHIBATh MOJICIIbHBIC MPEACTABICHUS — XUMHUYECKUM
3HaK (CUMBOJ) 3JIEMEHTa, XUMHU4ecKas hopmyra, ypaBHEHUE XUMUUYECKOU peaKIuu
— MPU PEIICHUH YYEOHBIX MO3HABATENbHBIX U MPAKTUUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHBIC MOJICJIbHBIC MPEJACTABICHUS IS BBISBJICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeA0BaTEILCKUE 1eHCTBHSA:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO TMO3HAHUSI BEIIECTB U XUMHYECKHUX
peaKkuu;

dbopMyIHUpOBaTh 1ENH U 337a49U UCCIIEAOBAHMSI, UCIIOIB30BATh MTOCTABICHHBIC
U CaMOCTOATENbHO C(OPMYIMPOBAaHHBIE BOMPOCHI B Ka4eCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUSI THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CY>KJICHU;

BJIAJ€Th HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YYCHHUECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOAOM
mporiecca, CaMOCTOSITEIFHO TIPOTHO3UPOBATh €ro pPe3yibTar, (popMylIupoBaTh
0000I1IeHNS U BBIBOJIBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIIEI0BAHMUS,
COCTaBJIATh 000OCHOBAHHBIN OTYET O MPOAEIAHHOM padoTe;

npuoOpeTarh OMBIT YYEHWYECKOM HCCIEAOBATEIBCKOM U MPOCKTHOU
NESTENBbHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METO/IOB pEIICHUSA TMPAKTUYECKUX 3a/]ad, MNPUMEHECHHUIO pPa3IMYHbIX
METOJIOB MMO3HAHUSI.

3) padora ¢ uHpopMaLHeN:

OpHUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHUKAX nHpopMaum
(HayyHO-TIONYJISIpHAA ~ JIUTEpaTypa XUMHYECKOIO COJEpXKaHMS, CIPABOYHbBIC
nocob6wusi, pecypcbl HTepHETa), aHATM3UPOBaTh UHGOPMAITUIO PA3TUYHBIX BUIOB
u (QopM mpencTaBieHHs, KPUTUUECKH OLIGHHBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;



(opMynHupoBaTh 3apochl U MPUMEHATH Pa3IMUHbIE METOAbl MPU MOUCKE U
orbope uHpOpMAIMK, HEOOXOAUMOW JUIs  BBIMOJHEHHS Y4eOHBIX 3ajad
OITPENICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  IpencTaBICHMS
uH(popmaluu (Cxembl, TpadUKu, 1UarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCTIOJIH30BaTh HAYYHBIH SI3bIK B KAUECTBE CPECTBA MPHU padOTE C XUMUIECKOH
uHpopMaIeil: TPUMEHATh MEXIIpeIMeTHbIe ((PU3MUecKue W MaTeMaTU4yecKue)
3HAKW U CUMBOJIBI, POPMYJIIBI, a00peBHATYPbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U NpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPENCTBA
HATJISTHOCTH.

OsJajieHUe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1efiCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX/JIaeMOil TeMbl B XOZ€ AHAJIOra W/Wiu
IUCKYyCCHUH,  BBICKa3bplBaTh  UAeH, (HOpPMYyIUpOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NPEAJIOKEHHON 3a/1auu;

BBICTyNIaTh C MpE3eHTAIel pe3yabTaTOB MO3HABATEIBHOW NEATEIhHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHITIOTHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKONM pabOThl MO MCCIEJOBAHUIO CBOMICTB
U3y4aeMbIX BEILECTB, peau3aluy yueOHOro npoekTa u (OpMyaupoBaTh BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIEAOBAHUNA NMYTEM CONIACOBAHUSA ITO3ULIUN B
X07i€ 00CYX/IeHUSI U 0OMEHA MHEHUSIMU.

OBJajieHUe YHUBEPCAJbHBIMHU PeryJIATHBHBIMH A€ CTBUSIMMU:

CaMOCTOSITENIbHO IJIAHUPOBaThb M OCYIIECTBISATH CBOIO I103HABATENIbHYIO
NESITeNIbHOCTh, Ompeneisiss e€ LelMd M 3a4a4d, KOHTPOJIMpOBAaThb M IO MeEpe
HEOOXO/IMMOCTH  KOPPEKTUPOBATh MpEAJIaraéMblii  alrOpuT™M JEUCTBUM MpHU
BBIMIOJIHEHUN YYEOHBIX M HCCIENOBATEIbCKUX 3a/]a4, BHIOMpaTh Haubomee
3(pPEKTUBHBIN CHOCO0 HX pemieHus C Y4YETOM MOJY4YeHHUs HOBBIX 3HAHHUM O
BEIIECTBaX U XUMUYECKUX PEAKIINAX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTU HAa OCHOBE CaMOAaHAIN3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJ/IBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMSI Kypca «Opranuyeckas XuUMUS»
OTPaXKaroT:

c(hopMHUPOBAHHOCTh  MPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpa, POJIM XUMHUM B TO3HAHUU SIBIICHUUN



Opuponbl, B  (POPMUPOBAHMM  MBIIUICHUS W KYJIBTYpbl  JUYHOCTH, €€
(GYHKIIMOHAIBHONW TPAMOTHOCTH, HEOOXOUMOM ISl pellIeHUs TPAKTUYECKUX 3a/1a4
U JKOJIOTUYECKH 0OOCHOBAaHHOTO OTHONIEHHUS K CBOEMY 370POBBIO U MPUPOAHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMMYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAIOIINE TOHATUSA (XUMHUYECKUW DJIEMEHT, aToM, JJIEKTPOHHAs
000J10uKa aToMa, MOJIEKYJla, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMHUECKasI
CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpallEéHHas), MOJb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKENeT, (PyHKIIMOHATbHAS TPYIITa, PaTuKall,
WU30MEPUS, U30MEPBI, TOMOJIOTHYECKUN PsiJI, TOMOJIOTH, YIIIEBOAOPOIBI, KHUCIOPO U
a30TCOEpIKAILUE COCAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemniectB A. M. ByTiepoBa, 3ak0OH COXpaHEHUsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHMS,
Je)Kalue B OCHOBE ITIOHMMAaHUS NPUYMHHOCTU WU CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUN, (PAKTOJIOTHYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U
0€30MacHOM UCIIOJIb30BAaHUM BAKHEHIIIUX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKON IEATEIBHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUHW BBISBISATH XapaKTepPHBbIC MPHU3HAKH TOHSITHUH,
YCTaHABIIMBaTh WX B3aHMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHSA IMPU
ONMCAHUU COCTaBa, CTPOEHUS U MIPEBPAIICHNUN OPraHUYE€CKUX COCIUHECHUN;

c(hopMHUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMUUYECKYI) CHUMBOJUKY MJIs
COCTAaBIICHUSI MOJICKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XUMHYECKUX pEaKIui,
W3rOTaBJIMBaTh MOJEIU MOJIEKYJI OPraHMYECKUX BEIIECTB I WUIIOCTPALUUA X
XMMHUYECKOTO ¥ TPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hopMUPOBAHHOCTh YMEHHUM YCTaHABIMBATh MPUHAMJIC)KHOCTh W3YYEHHBIX
OPraHMYECKHUX BEIIECTB II0 HMX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpymnie coeauHeHud (yIIIeBOAOPOIbI, KHUCIOPOJ U a30TCOAEpIKAIIHe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEAMHEHMs), JaBaTb HMM Ha3BaHUS 110
cucremarnueckoir HomeHkiarype (IUPAC), a takke NpUBOAWTH TPUBHUATLHBIC
HA3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMWJICH, AllCTUJICH,
ATWJICHIJIMKOIb, TIULEPUH, (PEeHod, Gopmanbaerus, areTaibIeTui, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, IIIFOKO3a,
bpykTO3a, KpaxMall, IeJUTHI03a, TIIHUIUH);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEIACTATh BUIbI XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAMHEHUSX (OIMHAPHBIC U KPATHHIE);



c(hOpMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJIOKEHUS TEOPHUH CTPOCHUS
opranundeckux BemectB A. M. BytiepoBa /151 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPaHEHHUS MacChl BEIIECTB;

chOpMHPOBAaHHOCTh  yYMEHHM  XapakTEpHW30BaThb  COCTaB, CTPOCHWE,
busnueckue W XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTABUTENICH pPa3THYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, STaH, JTUJICH, IMPOIMHIIEH, alleTUJICH,
oyramueHn-1,3, merunoOyraaueH-1,3, OeH30J, METaHOJ, STaHOJ, STUJICHIJIUKOJb,
muuepuH, (EeHoN, aleTaibJeruj, MypaBbUHAsE M YKCYCHasi KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0103a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXIYy HHMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIH C
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOopMyIt;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHHUKU YIJIEBOAOPOIHOIO
ChIpbs (HE(QTh, IPUPOIHBIN I'a3, Yroyb), CIOCOObI UX NMEPEPAOOTKU U MPAKTUYECKOE
IPUMEHEHUE TPOTYKTOB MIEPEPaOOTKH;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BELIECTBA WIIA MPOIYKTa
peakiMu 10 HW3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OIHOTO M3 HCXOAHBIX
BEILIECTB WJIU MPOIYKTOB PEAKIIUN);

c(hopMHUpPOBAaHHOCTh YMEHHUH BIAJETh CHCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHMUSI, UCIIOJIb3YEMbIX B XMMUHU MPU U3yYEHUU BEUIECTB U
XUMUYECKUX SBJIICHUN (HAONIOICHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUSA JJis TPUHITUS pElIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEHIECTBAMU H UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIONATH MPaBUJIa MOJb30BAHUS XUMUYECKOM
NOCyJI0M U Ja0OpaTOpHBIM OOOPYIOBAHMEM, a TaKXKe IMpaBmia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSMU IO BBIMOJHEHUIO Ja00OpaTOPHBIX
XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IJIAHUPOBATH U BBINOJHITH XUMUYECKHM
AKCIIEPUMEHT (IIPEBpAIICHHS] OPraHMYECKUX BEIIECTB IIPU HArPEeBaHUU, MOJTyUEHUE
STUJIEHA U U3y4YEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JcHATypalus OENKOB MpPU HarpeBaHWUM, IIBETHHIE PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TpaBUJIAMU TEXHUKH OE€30MAaCHOCTH TIpH OOpaIleHUuu C
BEIIECTBAMU U J1A0OPAaTOPHBIM O0OOPYIOBAaHUEM, TMPEACTABIATH PE3YIbTATHI
XUMUUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u popMyIupoBaTh BEIBO/BI HA OCHOBE 3TUX PE3YJIBTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHMOPMAILIMIO, TOIYy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpeACTBA MAacCCOBOM
uHpopmanuu, UHTepHET U ApyTuXx);



chopMUpOBAaHHOCTH ~ YMEHHMH  COOMIOMATh  MpaBWiIa  IKOJOTHYECKH
1[EJ1€CO00Pa3HOr0 TMOBEAEHUS B OBITY W TPYIOBOM NEATENTbHOCTH B UEIIX
COXpaHEHUsI CBOETO 3J0POBbsI U OKPY>KAIOIIEH MPUPOTHON Cpeibl, 0CO3HABaTh
OMAacCHOCTb BO3JICHCTBUS HA KUBbIC OPTraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOoHUMasi cMmbica mokaszarens [IJIK, moscHsaTh Ha mpumepax CHoOCOOBI
YMEHBIICHUS] W TPEIOTBPAlICHUS WX BPEIHOTO BO3ACHCTBHS HA OpPraHu3M
YeJI0BEKa;

JUIs 00y4Yaroluxcsi ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUIM;

JUISL  CIETBIX W CHA0OBUASIIUX OOyYaroUIuXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpaiins s 3anmucu XMMHYECKHUX

dbopmyit.
11 KJIACC

[IpenmeTHble pe3yiabTarhl OCBOEHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaKaroT:

c(hopMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPa, POJIM XUMHM B TIO3HAHWUU SIBIICHUH
npuponbl, B  (POPMUPOBAHWM  MBIIUICHUS] ©  KYJIBTYpbl  JIUYHOCTH, €€
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOUMOM JJIsS PEIISHHS] TIPAKTHYSCKUX 3a]1a9
U JKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M MPHUPOIHOM
cpene;

BIIQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIOIIUE TMOHATUSA (XMMHUYCCKHI 3JEMEHT, aToM, M30TOoIl, S-, p-, d-
DJICKTPOHHBIE OpOWTAd aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIH O0BEM,
BAJICHTHOCTb, JIEKTPOOTPUIATEILHOCTD, CTEIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KOoBaJICHTHAs, HOHHAs, METAJUTMYECKasi, BOAOPOJIHAS ), KPUCTAJUIMYECKAs PEIIETKa,
TANBl ~XUMHYECKUX  PEAKLIMUH, pPacTBOP, OJICKTPOJIUTBI, HEIICKTPOJIUTHI,
ANEKTPOJIMTUYECKAsA JIMCCOLMALIMS, OKHUCIHUTEIb, BOCCTAHOBHUTEID, CKOPOCTh
XUMHUYECKOM peakIuyi, XUMHUYECKOE PaBHOBECHE), TECOPHHM W 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON auccolumanuu, nepuoanyeckun 3axkoH [[. M. Menneneena,
3aKOH COXPAaHEHUS MAcChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS YHEPIUU
pY XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHI S3BIK XUMUH,
MHPOBO33PEHUYECCKUE 3HAHUA, JICKAIIUE B OCHOBE IMOHUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SIBICHUM, (PAKTOJIOTHYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYUYEHUH U 0€30MaCHOM HCIOJb30BAHWU BAXKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JACATEILHOCTU YETIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
yCTaHaBIMBaTh UX B3aUMOCBA3b, MCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHS IPU
ONMCAaHUM HEOPTAaHWYECKUX BEIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHUH HCHOJB30BATh XUMHYECKYIO CHUMBOJUKY MIJIs
coctaBieHuss (HOpMya BEHIECTB W  ypPaBHEHUH XUMHUYECKUX pPEaKIuil,
cucremaruueckyro HomeHkaarypy (IUPAC) u TpuBuanbHble Ha3BaHUsI OTAEIBHBIX
HEOPraHWYEeCKUX BEIIECTB (yrapHbli ra3, yIIEKUCIBbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallEHasl U3BECTh, TUTHEBAS COMA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI OIPENESITh BAJCHTHOCTh U CTENICHb OKUCIICHHS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMUYECKOU
CBSI3U (KOBaJEHTHAs, NOHHAs, METAJUIMUECKas, BOJOPO/IHAs) B COEIUMHEHUSX, TUI
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIO BelIeCTBa (aTOMHas, MOJEKYJIspHas,
MOHHAsi, METaJNINYeCcKasi), XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTb YMEHUU yCTaHABJIUBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HMX COCTaBy K ONPENCIEHHOMY KJacCy/TpyIie
COEIMHEHHUH (IIPOCThIE BEIIECTBA — METAIBI U HEMETAJUIbl, OKCUAbI, OCHOBaHUS,
KHCJOTHI, aM(pOTEepPHBIEC THIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKPbIBATh CMBICI MEPHUOAUYECKOTO 3aKoHa /[
W. MenpeneeBa 1 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, OObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOPMHPOBAHHOCTh YMEHUU XapaKTEpPHU30BaTb AJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX deMeHTOB 1-4 mnepuonoB Ilepuogmueckonn cucreMsl
xumuueckux oanemeHtoB J[. M. MeHnneneeBa, wucCnonb3ysd IOHATHS «S-, P-,
d-351eKTpOoHHbIE opouTanmy, «QHEPreTHYECKue YPOBHW, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M MX COCIMHEHUU
1o nepuoaam u rpymmam [leppoandeckon cucTeMbl XUMHYECKHX 31eMeHTOB []. .
Menpeneena;

c(hOpMHPOBAHHOCTh yYMEHUH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPIaHMYECKUX BEIIECTB  PAa3JIMYHBIX  KIIACCOB,
MOATBEPKIAaTh CYIIECTBOBAHHE TE€HETUYECKOW CBA3U MEXIY HEOPraHMYECKUMU
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOINX XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIacCCHU(PUIMPOBATH XUMUYECKHUE PEAKIUHU I10
pa3INyYHbIM TNpU3HAKaM (YHUCIY M COCTaBy PEArMPYIOLIMX BELIECTB, TEIUIOBOMY
s¢dexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHCIEHHUS 3JIEMEHTOB, 00paTMMOCTU
peaKInM, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS PEAKIHMA pPa3IUYHBIX
THUIIOB, TOJIHbIE U COKpAIllEHHBIE YPAaBHEHUS peakluii HOHHOTO OOMeHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUHA UIYT 10 KOHLA;



c(hOpMHPOBAHHOCTh YMEHHUM TPOBOAHWTH PEAKIUHU, TMOATBEPKIAOIINE
KaueCTBEHHBIM COCTAaB pa3IMYHBIX HEOPraHWYECKUX BELIECTB, pPaclO3HABATh
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hopMHPOBAHHOCTH YMEHHUM PacKpbIBaTh CYIIHOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OaJlaHCa ITUX PEAKIINA;

c(hopMHUPOBAHHOCTh YMEHUM OOBIACHATH 3aBUCUMOCTh CKOPOCTU XUMUYECKON
peaKIuu OT Pa3INYHBIX (DAKTOPOB; XapaKTep CMENMICHHS] XUMUUECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3aencTBus (mpunuun Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHUE IPOIECCHI,
JeXKaIIue B OCHOBE IPOMBIIIJICHHOTO IMOJTYYEHHS CEpHOM KHCIOThI, aMMHaka, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUIAX WU
AKOJIOTUYECKHUX MPOOIEMaX XHMHUIECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCIEHUS C HCIOIH30BAaHUEM
MOHATHUS «MaccoBasi JI0Jisl BEIIECTBa B PacTBOpPE», OObEMHBIX OTHOILIEHUMN Ta30B
IpU XUMUYECKUX PEaKIUsX, MACChl BEIIECTBAa WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacCce WU O0bEMY OIHOTO M3 YUYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, MIPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hopMUpPOBAaHHOCTh YMEHUHN COOJIIO/IATh MPaBWIA MOJb30BAHUSA XUMUUYECKON
noCy0M U Ja0OpaTOpHBIM OOOPYIOBAHMEM, a TaKXKE MpaBwia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH IO BBIMOTHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IJIAHUPOBATH U  BBINOJHITH XUMUYECKHI
AKCIIEpUMEHT (pa3jio’KeHHE MEPOKCHAa BOAOPOJAa B MPUCYTCTBUHU KaTajau3aropa,
ONpEJENICHNE Cpelbl pPAacTBOPOB BEHIECTB C MOMOLIBIO YHUBEPCAJIBHOTO
WHNKATOpa, BIWSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnw,
peakiy HMOHHOTO OOMEHa, KaueCTBEHHBIC peakiuu Ha cyiabdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/iad IO
TeMaMm «Metamisly U «HemeTamibl») B COOTBETCTBHUU C MPaBWIAMHU TEXHUKHU
0€30MacHOCTH MPpU OOpAIEHUU C BEIMIECTBAMH U JTaOOPaTOPHBIM 000PYIOBAHUEM,
MPENICTABIATh PE3yJIbTaThl XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3amucu
ypaBHEHUIN COOTBETCTBYIONIMX peakiuii ¥ (QopMyIMpoBaTh BHIBOJLI HA OCHOBE
ATUX PE3YyJbTaTOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKU AHAIM3UPOBATH XUMHUYECKYIO
UH(pOpPMALIMIO, TMOIYYaeMYyK U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKalu, THTepHET U Opyrux);



chopMUpOBAaHHOCTH ~ YMEHHMH  COOMIOMATh  MpaBWiIa  IKOJOTHYECKH
1[EJ1€CO00Pa3HOr0 TMOBEAEHUS B OBITY W TPYIOBOM NEATENTbHOCTH B UEIIX
COXpPAHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOILIEH MPUPOMHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JICMCTBUS Ha KUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEMIECTB, IOHUMAas
cmbicn mnokazarens [IJIK, moscHsaTe Ha mnpuMepax cHocoObl yYMEHBIICHUS H
MPEAOTBPAILICHHS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00yJaroluXxcsi ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
NPUMEHSTh 3HaHUA OO0 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHU;

JUISL  CJETIBIX M CHA0OBHUASIIUX OOYyYaroOlIUXCA: YMEHHE HCIOIbh30BaTh
penbedHO-ToUeUHYI0 cucTeMy obOo3HaueHud JI. Bpaiins juist 3amucu XuMUYeCKUX

dbopmyit.
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rasbl, He()Th ¥ MMPOAYKTHI €€ epepadoTKu

ITprpoaHbIE HCTOYHUKH YITIEBOAOPOIOB:
NPUPOJHBINA I'a3 U NOMYyTHBIE HEPTIHbIE
raspl, He()Tb U MPOAYKTHI €€ nepepaboTKu
KonTposnbHas pabota 1o paszneny
«YrneBogopoas»

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHojl. BogopoaHas cBs3b
MHoOroaToMHsbI€ CIIUPTHI: TUICHIJIMKOIb
U NIMLEPUH

DeHOII: CTPOCHHUE MOJIEKYJIBI,
¢buznyeckue u XUMUYECKHUE CBOMCTBA,
IIPUMEHEHHE

Anpreruasl: GopManbaerua u
aueTranpIerua. AneToH
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OnHOOCHOBHBIE TPE/ICNIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
yKCyCHast

[Tpaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KUCIOTBDY

CreapuHOBas U OJICMHOBAsI KMCJIOTHI, KaK
MPEICTAaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

MBIJ'Ia KaK COJIN BBICIIINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIEE JCHCTBHE
CrnoxxHble 3HUpBI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCJIOT. [ MAPONIN3 CIOKHBIX
3¢upoB

JKuphbl: THIpONIN3, MPUMEHEHHE,
Ouonornyeckasi pojb JKUPOB

VrneBoapl: cOCTaB, KiIacCU(PUKAIINS.
Baxwuerive npencTaBuTeNu: NIIOKO3a,
bpyKTO3a, caxaposa

Kpaxman u neoino3a Kak mpupoHbIe
IIOJIUMEPEI

KontponpHas padoTa mo pasaeny
«Kucnopoacoaepxkaume opraHu4eckue
COEIUHEHMS

AMI/IHI)IZ MCTHJIAMWH U aHUJINH
AMUHOKHUCIOTHI KaKk aM(OTEpHBIE
OpraHUYEeCKUE COCTMHEHUS, UX
ouosornyeckoe 3Hauenue. Ilenruanl



benku xak npupoaHeie

32 BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

13 OCHOBHBbIE TOHATHSI XUMHUH
BBICOKOMOJIEKYJISIPHBIX COE€TMHEHUM
OcHOBHBIE METO/IBI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHUMN.

HHaCTMaCCH, Kay41yKH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



11 KUIACC

Ne

n/n

Tema ypoka

XUMUYECKUN 31IEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aTOMOB

[Tepnonnueckuit 3akoH u [leprnoanueckas
cucTeMa XuMHuueckux snemenTos J1. U.
MeHnneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUE CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XAMHUYECKHUX 3JIEMEHTOB U UX COCIUHCHUI
0 TpyIIaM U neproaaM. 3Ha4eHue
MEPUOUIECKOTO 3aKOHA M CHCTEMBI
xuMudeckux 3jaementoB .M. MenaeneeBa
B Pa3BUTUU HAyKU

Crpoenue BemniecTBa. XUMHUUYECKas CBS3b,
e€ BUJIbl; MEXaHU3Mbl 00pa30BaHU
KOBAJICHTHOM CBs3U. BogopoaHas cBs3b

BaneHTHOCTb. DIIEKTPOOTPULIATETLHOCTb.
Crenens okucienus. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHUS

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
WcTruHHBIE U KOJUIOUHBIE PACTBOPBI.
MaccoBas 107151 BelllecTBa B pacTBOPE

KosunuecTBO 4acosB

Bcero

KonTpouabHbI
e pabdoTbI

IpakTuyecku
e padoTbI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
undgpoBbie
00pa3oBaTeJIbHbI
e pecypchl
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Knaccudukanust 1 HoMmeHKIIaTypa
HEOPraHWYECKUX COCIUHEHHUII.
['eneTnyeckas CBsI3b HEOPTaHUUECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

Kinaccudukanus XuMuueckux peakiifii B
HEOPraHWYECKON U OPraHU4EeCKOW XUMUMU.
3aKOH COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHMS U MPEBPAILCHUS] SHEPTUU TIPU
XUMHUYECKHUX PEAKIIUSIX

Ckopoctb peakunu. OOpaTUMbIe PEaKIHH.
XHUMHUYECKOE PAaBHOBECHUE

[TpakTuueckas padbora Ne 1. «BausHue
pa3IM4YHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIIUn»

DNEeKTPONUTHYECKAS TUCCOIHALIMSL.
[Tonstre o BogopoaHom nokasarese (pH)
pactBopa. Peakiiu noHHOTO 0OMeHa.
l'uaponu3 opranuyeckux u
HEOPraHUYeCKUX BEILECTB

OKHCAUTENBEHO-BOCCTAHOBUTEbHBIE
peakuuu. [lonarue o0 snexTponuse
pacriaBoB U pacTBOPOB COJIEi

KontponsHas pabota mo pazaeny
«TeopeTnueckre 0OCHOBBI XUMUW»

MerTaumsl, UX MOJOKEHHE B
[Tepuoanueckoit cucreMe XUMHUYECKUX
anemenToB /1. 1. MeHaeneena u
0COOEHHOCTHU CTpOEHUS aTOMOB. O01IIHEe
(u3nvecKre CBOWCTBA METAIIIOB



15

16

17

18

19

20

21

22

23

24

25

CrinaBel METaLIOB. DJIEKTPOXUMHUYECKUI
PSAI HAPSDKEHUM METaJUIOB

XUMHYECKHE CBOMCTBA BaKHEHUIITNX
METAJIJIOB (HATpUH, KaJdui, KalabIui,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMUYECKHE CBOMCTBA XpOMa, MEIH U UX
COoeIMHEHUN

XnMHUYeCcKHe CBOMCTBA IIMHKA, )Keje3a U UX
COEeTUHEHUN

[Tpaktuueckas padora Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33a4 110 TEME
«Meramib»"

Hewmeranel, ux nonoxexHue B
Ilepropnueckoil cucTeMe XUMUYECKUX
anemenToB /1. 1. MeHnaeneena u
0COOEHHOCTHU CTPOCHHUSI aTOMOB
dusnyecKkue CBOMCTBAa HEMETAILIOB.
Annorponus HeMeTaJlIoB (Ha npuMmepe
KHCIopona, cepsl, hochopa u yrnepona)
XHWMHYECKHE CBOWCTBA raJOT€HOB, CEPBI U
UX COCIMHEHHUH

XuMHuuecKkue CBOMCTBa a30T1a, pocdopa u
HUX COeOUHEHUN

XHWMHUYECKHE CBOMCTBA yIIIEpO/1a, KPEMHHUS
U UX COEOUHEHUN

IIpuMeHeHNe Ba)XKHEUIIINX HEMETAJUIOB U
HUX COeIUHEHUN
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O06o001IeHre ¥ CUCTEMAaTH3aIUs 3HAHUH 110
teme «HeMeTamae. Beraucnenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUUYECKUE PACUETHI
[Ipaktuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 3a/a4 TI0 TeME
"HemeTtamisr'"»

KontponwsHas pabora mo reMmam
«Metamei» 1 «HemMmeTraabn)

Heoprannueckue u opraHu4eckue
KUCJIOThL. Heoprannueckue u
OpraHUYECKHE OCHOBAaHHUS

AMdoTepHbIC HEOpraHUYECKUE U
OpraHHYEeCKHEe COeIMHEHUs. [ eHeTnIecKkas
CBSI3b HEOPTAHUYECKUX U OPTaHUYECKHUX
BEIIECTB

Ponb xumuu B oOecneueHun
IKOJIOTUYECKOH, SHEPTETUICCKOHN 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MeIUIHHEI

[IpencraBnenus o0 0OIMX HAYYHBIX
MPUHIIAIIAX TPOMBIIIIIEHHOTO MTOTyYeHUs
BaXXHEUIIINX BEIICCTB

YenoBek B MUPE BCUICCTB U MAaTCPpUAJIOB

XWUMHS U 310pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

34












