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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
oOpazoBarenpbHoM cTtapaapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peamu3yOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TOoNIOKeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONPEJEICHUIO
oOmielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pazoBaTeIbHON OpraHu3allK, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0Opa3oBaHHs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 U TPHUPOAHON cpenme. Peammsyercss xumudeckoe 00Opa3oBaHHE
o0ydJaromuxcs Ha YpOBHE CpeHero o0Imero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeamera «XUMHUS», COJEpPKAHUE U IOCTPOEHUE KOTOPOTO ONpEAEIEHbl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell W NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopazoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK MIpPaeT 0co0yi0 pojib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3JIJaHUE LIEJOCTHOIO MPEACTABICHUS 00 OKpY)KAloIIeM MHUpPE Kak O €IUHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAKOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU MPUMEHEHHS.

TecHo B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMH, XUMUS CTajla
HEOThEMJIEMOM YaCThIO MUPOBOI KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJa U JKM3HM Kaxaoro uieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3yjaTesibHasg, KaK Hayka BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha pELIEHUE



IJI00QJIbHBIX TMPOOJIEM YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
HSHEPreTUYEeCKOM, MUILIEBOM, FIKOJIOTMUYECKOI 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOmMMHU LEMSIMH M OPUHIUIAMHU CPEIHEr0 OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi YpOBEHb
U3Y4YEHHs]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUCHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMAa, MPOJOJKECHUS
0o0pa30oBaHus B pa3IMYHBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapisitoniuMu ~ ipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl  —
«Oprannueckass xumusi» U «OOm@ass U HeopraHWYecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUHW MO0 HEOPTaHMYECKON XUMUHM (C BKJIFOUCHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npeaMera 00ecrneyrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B NpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO YydeOHOro marepuaia u 00YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONpPEAeTEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOl XUMHM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOpPUM CTPOCHUS OPraHHMYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
NpelCcTaBleHu o cTpoeHuu BemecTB. CBeaeHUss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTUU — OT YIJIEBOJOPOIOB JI0 CIOXKHBIX OMOIOTHYECKH
AKTUBHBIX COEIMHEHWH. B Kypce OpraHMyeckod XWMHUHU IMOJIy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
NPEJICTABIICHUSI 0 XUMHYECKOU CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKIUU.

[log HOBBIM yriioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00mIero o00pa3oBaHUs
TEOPETUYECKUA MaTepuall U (HAKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMHS» OOYYarOMIMMCSl TPEIOCTaBISACTCS BO3MOXXHOCTH OCO3HATh 3HAUYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX M METOJOJOTHYECKUX MO3UIH,
rIyo)ke TOHSATh HMCTOPHYECKOE W3MEHEeHHe (YHKIHMA OSTOr0 3akoHa — OT
00001IaroIIe 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIIECH.

Ennnas cucrtema 3HaHUM O Ba)KHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IpOTEeKaHus nonojHserca B kKypcax 10 m 11 xiaccos
AJIEMEHTAMH COJIEPKAHUS, HMMEIOIUMH KYJIbTYpOJIOTHUYECKUH W TPUKIIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIBbHOW M MPaKTHUYECKOUN
NEATENIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHS K MPOIECCY



TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUYECKH OCMBICIMBATh HHPOPMAIUIO U
MPUMEHSTh €€ I TIONOJIHEHUS 3HAHUM, pEIICHUsT WHTEIJIEKTYalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEIbCKUX 3a7a4. B 1ie10M conepxanue yueOHOro
npeaMera  «XUMHS»  JTaHHOTO  YpOBHS  W3YYEHHMs] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4arolmUXCs MHUPOBO33PEHUECKON OCHOBBI JJISI MOHUMAaHUS
dbunocopckux uaeH, TakMX Kak: MaTepHaIbHOE €IUHCTBO HEOPTraHUYECKOTO U
OpraHUYeCKOro Mupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUH TYTEM OKCIEPUMEHTA W
pelieHrss TMPOTHBOPEUYUM MEXAy HOBbIMH (akTaMu UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUH B PEUICHUH SKOJOTHYECKHUX MpoliieM, a
TaK)Ke MpoOJIeM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, CHIPhs, CO3aHUs HOBBIX
TE€XHOJIOTUM U MaTEpUaOB.

B nmmane pemeHus 3agad  BOCHUTAHUS, Pa3BUTHS W COIUATM3AIUU
0o0ydJaromuxcs TPUHATHIE MPOTPAaMMON MO XUMHHU TMOJIXOABl K OINPEIeTICHUIO
COJICpKaHMsI ¥ TOCTPOCHUS TMpeIMeTa MpeaycMaTpuBaioT (HOPMUPOBAHHE
YHUBEPCAJIbHBIX yYEeOHBIX JCHCTBHM, UMEIOIMMX 0a30BOE 3HAYCHHUE IS
pPa3sMUYHBIX BHJIOB JIEATENBHOCTH: pEIIeHHs Mpo0jieM, IOHCKa, aHalu3a |
00paboTku uHGOPMAIIUUA, HEOOXOAUMBIX JIJISI TPUOOPETEHHUS OIBITA MPAKTUYECKOM
U HCCIEAO0BATENbCKONW AESTENBHOCTH, 3aHUMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUU
XUMHH.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CpPeHEr0 00IIero 00pa3oBaHus, IPH OMPEICICHUH
cCollepKaTeNIbHOM XapaKTePUCTUKHU LIeJIeH W3y4YeHHs] TMpeaMeTa HarpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIULIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HayKd KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESTEIHbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUSA TAaKOW MOAXOJ K ONPEIACICHUIO LENEH H3Yy4YEeHUs
MpeaMeTa SBISIETCS BIOJIHE ONPaBJaHHbIM.

CornacHo JaHHOM TOYKE 3pPEHHUS TJIABHBIMHU LENSMH H3YUYEHHUs MpeaMeTra
«Xumusi» Ha 6a3oBoM ypoBHe (10-11 ki1.) sBasitoTCSA:

e (QopMHpOBaHHE CHUCTEMBl XHMHYECKHX 3HAHUH Kak  BaKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeXKaT KIIOYeBbIe TOHATHS, (DyHIaMEHTATbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHUE $3bIKa HAayKH, YCBOCHHE U IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IIeHnI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHUE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METO/IAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX ISl MNPHOOpETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUH,
HMMEIOIIUX MECTO B IPUPO/IE, B MPAKTUYECKONU U MOBCETHEBHOMN KU3ZHU;



e pa3BHUTHE YMEHUU U CITIOCOOOB JACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM 1
OOBSCHCHHEM XHMHUUYECKOTO O3KCIEPUMEHTAa, COOJIOCHUEM IPaBUII
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comep)katenbHas XapakTEpPUCTHKA IeIeH W 3a1a9 U3ydeHUs
MpeaMeTa B IPOrpaMMe 10 XUMUU YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH TIPUOPHUTETAMH B CHCTEME CpeaHero obmero oopasoBanus. CeromaHs B
MpETNoJlaBaHul ~ XUMHH B OOJBIIEH  CTEMmeHW OTHAETCS  MPEANOYTCHHE
MPAKTUYCCKON KOMIIOHGHTE COJACpaHUs OOyYCHHS, OPHCHTHUPOBAHHOH Ha
MOJITOTOBKY BBIMMYCKHUKA 0011€00pa30BaTENbHON OpraHu3alny, BIAJICIONIETO HE
HAaOOpOM 3HaHWH, a (PYHKIIMOHAJIBHOH TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHHUSMHU aKTUBHOTO TMOJYYCHHUS 3HAHWW W MPUMCHCHHUS WX B PCAbHOUN KU3HH
JUTSL pEIICHUS TTPAKTUYCCKUX 3a/1a4.

B cBi3M C 3THM TIpW M3YYCHHH TpeaMeTa «XHMHS» JOMUHUPYIOIIEEe
3HAa4YeHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

ajanTamnys 00y4JarouuXxcsl K YCJIOBHSIM JUHAMHYHO Pa3BHBAIOLIETOCS MUpa,
dbopMHpOBaHWUE  WHTEUICKTYyaJlbHO  Pa3BUTOHM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITCIBHOMY TPHHITHIO T'PaMOTHBIX
PEIICHUH B KOHKPETHBIX KM3HEHHBIX CHUTYAIlUAX, CBI3aHHBIX C BEIIECTBAMHM M UX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KJIFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIN), WMEIOIINX YHHBEPCATbHOE 3HAYCHHWE IS PA3INYHBIX BHUIOB
JESITeLHOCTH: PElICHUs MpoOiieM, MOUCKa, aHaiIu3a U 00paboTKu WHGPOpPMAIHH,
HEOOXOJMMBIX Il TPHOOPETEHUsS] OTMbITa JCATCILHOCTH, KOTOpas 3aHHMAaeT
BRXHOE MECTO B I[IO3HAHWUM XHMHH, a TaKXKe [UIsI OIEHKH C TO3UIUH
DKOJIOTUICCKOW OC30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYCCKUX
IPOIIECCOB HA OPTaHW3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIBHBIX W TBOPYECKHX
CIOCOOHOCTEH 00YyJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIIbHO TPHOOPETATh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMH, HUCTIOIB30BAThH
COBPEMEHHBIE WHPOPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOMCKA M aHajdn3a yueOHOW U
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHHUS, HAOMI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, MPHU ITUTAHUPOBAHWU W TIPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIMTaHUE Yy oOOydalmuxcs yOeKIEHHOCTH B TYMaHHCTHYECKOU
HAIPaBICHHOCTH XHWMHH, €€ BAXKHOW PO B PEHICHWH TI00aTbHBIX MPOOIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHS YHEPTETUIECKUX PECYPCOB U
COXpaHEHUS] TPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO
OTHONICHHSI K TPUPOJEC U CBOEMY 3J0POBBIO, a TAaKKe MPUOOPETEHUS OTBITA
WCIIOJIb30BAHUS TOJTYyYEHHBIX 3HAHUW Ui TPUHATAS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBA3aHHBIX C XHMHUYECCKIUMU SBIICHUSIMH.



B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHUs MNpeaMeT «XUMUSD)
6a30BOTr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHoW obnmactu «EcTecTBeHHO-HAYUYHBIE
IPEIMETBI».

OO611ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS! XUMUU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctapisier 68 yacoB: B 10 kmacce — 34 yaca (1
yac B Heaenro), B 11 kmacce — 34 yaca (1 yac B Heemi0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipeamer opranuveckodl XuMUU: €€ BO3HHUKHOBEHHE, PAa3BUTHE W 3HAUYCHHE B TMOJYUYCHHH HOBBIX BEIIECTB H
MarepuasaoB. Teopusi CTpoeHUsl opraHnueckux coeauHennit A. M. bytiepoBa, e€ ocHOBHbIe moJioxkeHUss. CTPYKTypHBIE
dbopMynbl OpraHUYECKUX BeIIeCTB. [ oMosorusi, u3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCTUHCHHUSIX —
OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccUPpUKAIMM OpPraHUYECKUX BellecTB. HoMeHkaTypa OpraHWYecKHX COEIUHEHHI
(cucTtemMatruueckasi) ¥ TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX MPEJCTABUTENICH KIACCOB OPTraHMYECKUX BEIIECTB.

DKCIepUMEHTAJIbHBIC METO/bl U3YUCHUSI BEIIECTB M WX IMPEBPAICHU: 03HAKOMJICHHE ¢ 00pasiaMu OpraHuYeCKHuX
BEIIECTB U MaTepHallaMH Ha MX OCHOBE, MOJIEIMPOBAHHE MOJEKYJ OPraHMYECKHX BEIIECTB, HAOIIOJEHUE W ONHCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NMPHU HAarpeBaHuu (IUIaBieHHE, OOyriIuBaHUE U
TOpEHUE).

YriaeBogopoabl

AJKaHbI: COCTaB U CTPOCHHUE, FOMOJIOTMYECKUH psa. MeTraH W 3TaH — MOPOCTEUINE MPEACTABUTENN AJKAHOB:
duznueckre M XUMHUYECKHME CBOWCTBA (pEaKIMU 3aMEIICHHUS W TOPEHHUsS), HAXOXIEHUE B TNPUPOJE, MOJyuyeHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUYECKUN PsAll. DTUIEH U MPONUIEH — NPOCTEUIINE MPEICTABUTEIN aJKEHOB:
dusnueckne W XMMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMU, OKUCICHUS W
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauwesn-1,3 u wmerunOyranuen-1,3: CTpoeHHE, BaKHEWIIME XUMHUYECKHME CBOMCTBA (peaxius
nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKUU psAA. ALETWIEH — MNPOCTEUIIHA MpencTaBUTEb
QJKWHOB: COCTaB, CTpOoeHWE, (PU3NYECKHEe W XWMHUYECKHE CBOWCTBA (pEaKIMu THUAPUPOBAHUS, TaJOTEHUPOBAHMUS,
TUApATALIU, TOPEHUS ), TOJTyUYCHHE U IPUMEHEHHE.



Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOMCTBa (peaklu TaJIOTeHUPOBAHUS U
HUTPOBAHMSI), MOJIYYEHUE U MPUMEHEHHE. Toayon: cocmas, cmpoenue, uaudeckue u Xumudeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NONY4YeHue U npumeHenue. TOKCUYHOCTh apeHOB. ['eHeThyeckas CBSI3b MEXKIY
YII€BOJOPOJIaMHU, MPUHAIICKAIIUMHU K Pa3JIUYHBIM KJIACCaM.

[Ipupoanbsie HMCTOYHUKUA yriieBogopoAoB. llpuponsbiii ra3 u mnonyTHele HedTsHble ra3sl. Hedts u  eé
npoucxoxjaeHue. CrocoObl mnepepaloTKu He(TU: NEPEeroHKa, KPEeKUHI (TePMUYECKHM, KAaTaJTUTUYECKUi), MHUPOJIU3.
[IpoaykTel nepepabOTKH HEPTH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH W B ObITy. KaMeHHBIN yroib ¥ MPOAYKTHI €ro
nepepadoTKH.

DKCHepUMEHTANIbHbIE METOJbl M3Y4YEHUs! BEIIECTB U WX IMPEBpallleHHI: O3HAKOMIIEHHE ¢ oOpa3laMu IulacTMacc,
KaydyyKoB U  pe3uHbl, kojuiekuuu «Heptp» u  «Yromby, MoOAETUpPOBaHWE MOJEKYJI  YIIEBOJAOPOJOB U
raJIOreHOMPOU3BOAHBIX, MPOBEJICHUE MPAKTUYECKON PabOThI: MOTYyUYEHUE FTUIICHA U U3yYEHUE €ro CBOMCTB.

PacuétHnie 3agaun.

Bbrunciennss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, o0bEMa, KOJIMYECTBA HMCXOIHOTO BEILIECTBA WIIU
NPOYKTa PeaKIMu M0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIH MPOYKTOB PEAKIUH).

Kucnopoaconepxaiue opranniecKkue coeAuHeHH

[IpenenbHble OAHOATOMHBIE COIUPTHL. METaHOI U 3TaHOI: CTpOeHUE, (PU3NUECKUe U XMMHUYECKUE CBOMCTBA (PEeaKkIUu
C AKTUBHBIMM METaJJIaMH, TaJIOT€HOBOAOPOJAMH, I'OpEHHE), NpPUMEHEHHE. BOmOpomHBIE CBSA3M MEXIYy MOJEKYJIAMU
cnupToB. JIeficTBHE METaHOJIa U ATAaHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaromMHusle CHUPTHL. OTWIEHITMKOIAb W TJIMLIEPUH: CTpOeHue, (u3Mueckue U XUMHYECKHE CBOMCTBa
(B3aMOJEHCTBHE CO IIEJIOYHBIMM METAJUIAMM, KAauyeCTBEHHAas pEaKlUs Ha MHOTOaTOMHbIE cIHpThI). JlelicTBue Ha
opraHusM yesoBeka. llpuMeHeHne riuieprHa U 3TUICHTITUKOIIS.

deHoIT: CTpOSHHUE MOJIEKYJIbI, (PU3NYECKHE M XUMHYECKHUE CBoMCcTBA. TokcuuHOCTh peHoa. [Ipumenenue denomna.

Anbrerunpl U kemouvl. OopMalbeTU, aleTalbIACTU: CTPOCHUE, PU3NUECKUE U XUMHUECKHUE CBOMCTBA (peakiuu
OKHCJIEHMSI 1 BOCCTAaHOBJICHUS, KAUECTBEHHBIE PEAKIIUN), [I0JyYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE IpeJeNbHbIE KApOOHOBBIE KUCIOTH. MypaBbHHAsI U YKCYCHAsl KUCJIOTBI: CTPOEHHUE, (PU3UYECKUE U
XMUMUYECKUE CBOMCTBA (CBOMCTBaA, OOIIME JUIsl Kjlacca KHUCIOT, peakius 3TepU(pHUKaLUHU), MOJyuYeHHUE U MPUMEHEHHE.
CreapuHoBasi M OJIEMHOBAas KHCIOTBHI KaK IPEJCTABUTENM BBICHIMX KapOOHOBBIX KHCJIOT. MpbUla Kak COJIM BBICIIMX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.




CrnosxHble 3(hUpbl KaK IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Maponn3 cinoxHbiX 3¢pupoB. Kupel. I'uaponus xupos.
IIpumeHenue xupoB. buonorndeckas posib KUPOB.

VYrneBoapl: cocTaB, KilaccuUKauus YrieBoJoB (MOHO-, JM- W TMoOJMcaxapuiabl). [JOKo3a — mnpocTedmunii
MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHMS MOJIEKYJbl, (U3NYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuom Meau(ll), okuciaenne aMMuadHbIM pacTBOpoM okcunaa cepedpa(l), BoccraHoBiIeHUE, OPOKEHUE TIIIOKO3bI),
HaXO0XJEHUE B IPUPOJIE, IPUMEHEHUE, Ononornyeckas poiib. otocunre3. pykro3a Kak U30Mep TIIOKO3BI.

Kpaxman u nemnonosa kak npupoaHbie noaumepsl. CTpoeHue Kkpaxmasia U HejuTtoia03bel. Ousndyeckue U XUMHUYECKUe
CBOICTBa Kpaxmaiia (THApOJIN3, KAYeCTBEHHAs PEaKLUsl C HUOJOM).

OKCHepUMEHTAJIbHbIE METO/bl M3yY€HHUs BEUIECTB U MX MpEBpalleHUM: MPOBEACHUE, HAONIOJCHHE M OIMCaHHUEe
J€MOHCTPALIMOHHBIX ONBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHHPTOB (OKUCIEHHE ATaHOJIA
okcugom meau(ll)), MHOroatoMHBIX CHHUPTOB (B3aWMOJCHCTBUE TiuliepuHa ¢ ruapokcugom Menu(ll)), ampaerumon
(okHcIieHHe aMMHaYHbIM pacTBopoM okcujaa cepedbpa(l) u ruapokcuaom menu(ll), B3aumonerictBue Kkpaxmana ¢ HOJOM),
IpOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3agaun.

Bbruncnenuss mo ypaBHEHMIO XMMMYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBA HCXOAHOIO BEILECTBA WIIH
IPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOHBIX BEIIECTB WIH MPOAYKTOB PEAKIIIH).

A3oTCcoaepKalue OpraHuuecKue COeIMHEHUS.

AMUHOKHCIIOTBI Kak aM(OTEpHbIEe OpraHudeckue coeAMHeHnss. Ou3ndyeckue U XMMUYECKHE CBOMCTBA aMHUHOKUCIIOT
(Ha mpuMepe TauIKHAa). buomorndyeckoe 3HaueHUE AMMHOKUCIOT. [lenTusl.

benku kak npupoHble BHICOKOMOJIEKYJIISIpHBIE coequHeHus. [lepBuuHas, BTopuyHas U TpETUYHAsA CTPYKTypa OEJIKOB.
XUMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, I€HATYpalHsl, KaUeCTBEHHbIE PEaKIUN Ha OEJIKH.

OKCIIepUMEHTAJIbHBIE METOABl H3Y4YEHMs BEIIECTB M MX [peBpallleHUil: HaOJoJeHue U  ONMCaHue
J€MOHCTPALIMOHHBIX OIBITOB: ICHATypalusl OEKOB IPU HarpEeBaHUH, LIBETHBIE peaKLUU OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeAUHEHUS

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb
MIOJINMEPU3ALMH, CPedHsAsd MoJeKyspHas Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUN —
MOJINMEPU3ALMS U MIOJTUKOHACHCALUS.

DKCHEpUMEHTAIIbHBIE METO/bl U3yYEHHUsI BELIECTB U MX MPEBPALICHUI: O3HAKOMIIEHHE C 00pa3lamMu MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.



MexnpeaMeTHbIE CBA3U.

Peanusanys MeXNpeaIMETHBIX CBSA3€H NPHU M3YYEHHHM OpraHndeckor XxuMuu B 10 Kmacce OCyIIECTBISETCS depe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHUH, SBISIOUIUXCA CUCTEMHBIMU JJI OTJIEIbHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OO1muMe ecTecCTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, HAY4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CHHTE3,
Kjaccudukanus, IepUOJUIHOCTb, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOICIINPOBAHHUE.

dusuka: mMaTepusi, SJHEPIrUs, Macca, aToM, MIEKTPOH, MOJIEKYJIa, SHEPIeTUUECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM,
arperaTHO€ COCTOSIHHE BEIleCTBA, (PU3NYeCKUe BEIMUMHBI U €IUHULIBI X U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BeUIECTB B OpraHu3Me, (POTOCUHTE3, OMOJOTMYECKH AKTHBHBIE
BeniecTBa (OeIKU, YTaeBOAbl, JKUPbI, PEPMEHTHI).

['eorpadusi: MuHepaiibl, TOpHBIE TOPO/bI, OJIE3HBIE NCKOIIAEMBbIE, TOILJIMBO, PECYPCHI.

TexHonorus: MNUILEBbIE TPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO MUTAaHUSA, MOIOIIUE CPEICTBA, JICKAPCTBEHHBIE WU
KOCMETUYECKHE MpenapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLBI 110 XMMHWU HA BA3OBOM VYPOBHE
CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOEHHS O0YYalOIIMMHUCA MPOTPaMM CPEAHEro OOIIeTro
oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM W TpeAMETHhIM). HayuHOo-MeToauueckoil OCHOBOM s pa3pabOTKH
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOrPAMM CPEIHEro 00IIero oOpa3oBaHMs SBISIETCS CUCTEMHO-IEATebHOCTHBIN
NOAXOA.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMera « XUMUs» Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHus BbIACIICHBI CIEIYIONINE COCTABISIONIUE:

OCO3HAHHE OOYYaIOIIMMHCS POCCUMCKOM TIpakIaHCKOM HMAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOONPEIEIICHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOACTBOBATHCS B CBOEH JEATENBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMU, IPUCYIIUMU IEJIOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CHOCOOHOCTH CTABUTH IIEJIM U CTPOUTH KU3HECHHBIE TUTAHBI.

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUS IpeaMeTa «XUMHUS» JOCTHUTAIOTCS B €IMHCTBE y4eOHOW W BOCIUTATEIIbHOM
NEATEIbHOCTH B COOTBETCTBHHM C T'YMaHUCTUYECKUMH, COLUUOKYJIbTYPHBIMH, AYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH M
ujeallaMi POCCHICKOTO TPa)XTaHCKOTO OOIecTBa, MPUHATHIMA B OOIIECTBE HOpPMaMH M TpaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIUMH TIPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHSA U HPABCTBEHHOT'O CTAHOBJICHUS TMYHOCTHA 00YyYaIOIIUXCS.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPEIMETa «XUMHUS» OTPAKAIOT C(HOPMUPOBAHHOCTH OMBITA TMO3HABATEIHLHON U
MPAKTUYECKOM JESITEIbHOCTH O0YJAIOMINXCS TI0 Pean3allii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHUS O0YYarOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSAIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAaX U MPaBUJIaX MEKJIUYHOCTHBIX OTHOUIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOHN JEATEILHOCTH TPH CO3JaHWUU YUYEOHBIX MPOCKTOB, PEIICHWU YUYEOHBIX H
MMO3HABATEIbHBIX 33124, BBIMOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;



CIOCOOHOCTU TOHUMATH U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTbhI APYTUX MPU aHAIU3E PA3TUYHBIX
BUJIOB YYEOHOM JI€SITENHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOT'O OTHOIIEHUS K UCTOPUUECKOMY M HAYYHOMY HACIIEIUI0 OT€UECTBEHHON XUMUMU;

YBaXXEHUSI K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMUU, OCO3HAHUSI TOTO, YTO
JOCTH)KCHUSI HAyKH €CTh pe3yJdbTaT JUIMTENbHBIX HAOMIOJEHUNM, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpECa M I[I03HABATEIbHBIX MOTHBOB B TMOJYYCHUH U TOCJIEAYIOIMIEM aHau3e HWHOOpPMAlUU O TepPeOBBIX
JTOCTHXKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEJICHNUS,

CIOCOOHOCTU OIICHUBATh CUTYallMH, CBSA3aHHBIE ¢ XMMUYCCKUMU SBICHUSMH, U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJICHUE M TTOCTYIKH CBOMX TOBAPUILECH C TO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM
¥ OCO3HAHHUE MOCECTBUM ITUX MTOCTYIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUSI [IEHHOCTEH 370pOBOr0 M OE€30MacHOr0 oOpa3a KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOJIroIcHUsT TIpaBWJI 0e30MmacHOro OOpallleHHs C BENeCTBAaMU B OBITY, IOBCEJIHEBHOW JXU3HU W B TPYAOBOM
NEeSATeITbHOCTH;

NMOHUMAaHUS IIEHHOCTH TPaBUJ WHIUBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOTO IIOBEJCHHUS B CHUTYalUSX,
YIPOKAIOMINX 3I0POBBIO M )KHU3HHU JIFO/ICH;

OCO3HAHUS MOCIIECTBAA M HEMPHUATHS BPSIHBIX IMTPUBBIYEK (YITOTPEOJIICHHS aIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATHBHOH KOMIIETCHTHOCTH B Y4YeOHO-HCCIICIOBATCIIBCKON JICSATEILHOCTH, OOIIECTBEHHO IIOJIC3HOM,
TBOPUYECKOMN U IPYTUX BUIAX JIESITEILHOCTH;

YCTAaHOBKHM Ha aKTHBHOE yYacTHE B PEIICHUU MPAKTUUYECKHUX 3a7[a4 COIMAIbHOM HAIMPaBIECHHOCTH (B paMKax CBOETO
KJIacca, IIKOJIbI);



MHTEpECAa K MPAKTUUYECKOMY H3YUYEHHUIO MPOPECCUN Ppa3IMYyHOTO pofa, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUM IO XUMUU;

YBAXXEHUS K TPYLY, JIOASAM TPyAa U pe3yJbTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBbIOOPDY HWHIMBUIYaJIbHOM TpaekTopun oOpa3zoBaHus, Oyayuieil mnpodeccud u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIMTAHMS

HKOJIOTMYECKH 1€1€CO00Pa3HOro OTHOIIEHUSI K IPUPO/IE, KaK MCTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHUS TJIO0AIBHOIO XapakTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHUYECKUX MPOLECCOB HA COCTOSHHE
IIPUPOJHOMN U COLUAIBHOMN CPELBI;

OCO3HAHMSI HEOOXOJAMMOCTH HCIOJb30BaHUS JOCTIXKEHHM XUMHUHU JUIsl PEIICHHS BOIMPOCOB PAIMOHAIBLHOTO
IPUPOIONOJIH30BAHMS;

AKTUBHOT'O HEMPUATHUS JEUCTBHM, MPUHOCSIIUX BpPEJ OKpYXaloUled NMPUPOIHON cpelie, YMEHHUS MPOTrHO3UPOBATH
HEeOJIaronpuATHBIE YKOJIOTHUECKHE MOCIEACTBUS MPEANPUHUMAEMbIX IEUCTBUHN U MPEIOTBPAILATD UX;

HQJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJBTYPBI, ONbITA IEATEIbHOCTH 3KOJIOIMYECKOM
HaIPaBJIICHHOCTH, YMEHMsI PYKOBOJACTBOBATbCS MMM B II03HABAaTEIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIBHOW IPAKTHKE,
CIOCOOHOCTH U YMEHHUS aKTHBHO IPOTUBOCTOSTH UI€0JIOTUH XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOILECTBEHHON
IPAKTUKH;

NOHMMaHUsl CHeUM(PUKKM XUMUU KaK HayKH, OCO3HaHHs €€ poiu B (POPMHUPOBAHUHM PALMOHAIBHOTO HAYYHOT'O
MBILUIEHUS, CO3JaHUM LEJIOCTHOI'O IMPEACTABICHUS 00 OKpY)KAIOIIEeM MHpE KaK O €IMHCTBE MPHUPOJABI U YEIOBEKa, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHnH MpoOIeM COXpaHEHHs IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYUMOCTH XUMHUHM Ui COBPEMEHHOM IMBMIM3AlMU: B €€ T'yMaHUCTHUYECKOMN
HAIpPaBJICHHOCTH U Ba)XHOH pOJIM B CO3JAaHUM HOBOW 0a3bl MaTepHabHOM KyJBTYpBI, PEIIEHUH TII00AIBHBIX MpoOiieM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYCCTBA — CHIPHEBOM, DHEPrETHYCCKON, IHUINEBOM M SKOJOTHMYECKOH OE301acHOCTH, B
pa3BUTUU MEIULUHBI, 00ECTICYEHUH YCIOBHI YCHEIIHOTO TPyJla M 3KOJOTHYECKH KOM(POPTHON >KM3HHM KaKJIOTO 4JICHA
00111eCTBa;



€CTECTBEHHO-HAYUYHONU TPaMOTHOCTH: TMOHMMAaHUS CYIIHOCTU METOJIOB IMO3HAHMWs, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HMCIIOIB30BaTh MOJy4aeMbI€ 3HAHUS JJIsl aHAIu3a U OOBICHEHUS SIBICHUI OKPYXAIOIIEro Mupa u
MPOUCXOJAIIUX B HEM HU3MEHEHMM, YMEHHMs JieJlaTb OOOCHOBAHHBIC 3aKJIFOYEHUS Ha OCHOBE HAy4HBIX (DaKTOB U
MMEIONIUXCS JAHHBIX C LEJbI0 TOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOATENIBHO HUCIOIb30BaTh XUMUUECKUE 3HAHUSI U PEIIeHUs] TPOoOJIeM B peaabHbIX KU3HEHHBIX
CUTYaIUsX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Pa30BaHHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY TMOJTYUYECHHIO HOBBIX
3HaHUU MO XMMHUHU B COOTBETCTBUU C KU3ZHECHHBIMHU TOTPEOHOCTSIIMU;

MHTEepeca K 0OCOOCHHOCTSM TpYJla B pa3au4HbIX chepax mpodecCuoHaIbHOM 1S TebHOCTH.

METANPEIMETHBIE PE3YJIbTATbHI

MertanpenMeTHbIe Pe3yIbTaThl OCBOCHUS YUEOHOTO IpeaMeTa «XUMUS» Ha YPOBHE CpPEeHEro oOIero oopa3oBaHuUs
BKJTIOUYAIOT:

3HauUMMBble JUIsi  (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS  MEXAUCIHUIUIMHAPHBIE (MEXIpPEIMETHBIC)
oOlIIeHAayYHbIE TOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAY4YHOW KApTUHBI MHpa M CHeUu(HUKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPIHUs, SBIEHUE, MPOIECC, CUCTeMa, Hay4yHbIM (akT,
IPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsI, KCCIIeJOBaHUE, HAOII0/IEHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

YHHUBEpPCAJIbHbIE Y4YcOHBbIC ACHCTBHUS (IMO3HABATENIbHBIC, KOMMYHHKATUBHBIE, PETYJSATUBHBIC), 0OECIIeUHUBAIOIINE
dbopmupoBanue HyHKIIMOHATBLHON I'PAMOTHOCTH M COLIMATLHON KOMITETCHITUN 00Yy4YatoIINXCs,;

CIIOCOOHOCTh OOYYaIONIMXCSl HMCIOJb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHHS U
YHUBEpCaJIbHBIC YUeOHBIC ICUCTBUS B IIO3HABATEIIHHON M COIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yabTaThl  OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMA  y4YEOHBIMH  TIO3HABaTEIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JEHCTBUIMU.

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY J1€iCTBUSMMU:

1) 6a30Bble JJOrHYecKHe AedCTBHS:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeNeNaATh LEeIN NEATEeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTaThl
NEATENbHOCTHU C MOCTABICHHBIMHU LIEJISIMU;



WCITOJI30BaTh TIPH OCBOCHWM 3HAHWH NPHEMBI JIOTHUYCCKOTO MBINIICHUS — BBIJACIATh XapaKTEPHBIC MPHU3HAKH
MOHATUH W yCTaHABIMBATh WX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHSTHS I OOBSCHEHHUS OTIEIbHBIX
(aKkTOB U SBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KJIAaCCU(DUKAITMH BEIICCTB M XUMHUUYECKUX PEAKITUN;

yCTaHABJIMBATH IPUYUHHO-CJICICTBCHHBIC CBSI3U MEXITY U3YIaCMBbIMH SBICHUSIMU;

CTPOUTH JIOTHYECKUE pacCykIeHus (MHAYKTUBHBIC, JCIYKTUBHBIC, MO AHAJIOTHH), BBIBISATH 3aKOHOMEPHOCTH M
NIPOTUBOPEYHS B pACCMATPUBACMBIX SIBICHUAX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,

NPUMCHSTH B MPOIIECCE IMO3HAHMSI, UCIIOIb3YEMbIC B XUMUU CUMBOJIMUECKHE (3HAKOBBIC) MOJICIH, TIPEOOPa30BhIBATH
MOJICIIbHBIC TIPEJICTABIICHUS — XUMHYECKHH 3HAaK (CMMBOJI) 3JIEMEHTAa, XMMHUYECKas (opMylia, YpaBHEHHE XUMUYCCKOU
peaKkuu — TPU PEIICHHH Y4YEOHBIX ITO3HABATEIBHBIX M TPAKTHYCCKUX 3a]ad, MPUMCHITh Ha3BaHHBIC MOJICIbHBIC
NPEJICTAaBIICHUS JUTSl BBISIBJICHHS XapaKTePHBIX MMPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYCCKUX PEAKIIHHM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIICCTB M XUMHUUYCSCKHUX PCAKIIN;

dbopmynupoBaTh LEIM W 3aJaud  UCCIIEIOBaHMs, HKCIOJb30BaTh IIOCTABJICHHBIE U  CaMOCTOSTEIBHO
c(hOopMyIHpPOBaHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBHI JIJIs1 (POPMHUPOBAHUS TUTIOTE3BI MO MIPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

BJAJIETh HaBBIKAMU  CaMOCTOSTEIBHOTO IUIAHUPOBAHUA U MPOBEACHHUS  YYEHUUYECKUX  OKCIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUs HAOJII0JaTh 3a XOJOM TMpoIlecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ylbTar,
dbopMynupoBaTh O000OIIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB HCCICAOBAHUS, COCTaBIATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

NpUOOpPETaTh OMBIT YUYEHUUYECKON MCCIEOBATENIbCKOM W MPOEKTHON NEATeTbHOCTH, MPOSBISATH CHOCOOHOCTHh U
TOTOBHOCTh K CaMOCTOSATEILHOMY IMOUCKY METOJOB PEIICHHS MPAKTHYECKUX 3a/ad, MPUMEHEHHUIO PAa3TUYHBIX METOJ0B
MTO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHKAX WHGOpMANMU (HAYYHO-TIOMYJSpHAs JIUTEpaTypa XUMHUYECKOTO
collepKaHMs, CIpaBOYHBbIC TocoOus, pecypchl MHTepHeTa), aHANMM3UPOBaTh WH(YOPMALIUIO PA3TUYHBIX BUAOB U (HOpM
MPEICTABIICHUS, KPUTHYECKH OIIEHUBATH €€ TOCTOBEPHOCTH M HEMPOTUBOPEUNBOCTB;

dbopMynHpOBaThH 3aMPOCH U MPUMEHSThH PA3IMYHBIE METOJIBI MIPU MMOUCKE U 0TOOpE WHPOpMAUU, HEOOXOTUMOMN ISt
BBITIOJTHEHUS YYEOHBIX 33729 ONPEIeIEHHOTO THIIA;



MPUOOPETATH OMBIT MCHOJB30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUWA U PA3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BBIOMpaTh ONTUMANIbHYIO (popMy mpeacTaBieHUs MHPOpMAIUMU (CXEMBbl, Ipa@uKH, JUarpaMMsl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAaYYHBIM S3BIK B KauecTBE CpEACTBA INpU paboTe € XUMHYECKON HH(OpManuen: NpUMEHSTh
MEXIpeIMeTHbIE (PU3NYecKre U MaTeMaTUUECKKE) 3HAKU U CUMBOJIBL, (DOPMYJIbl, a00peBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OBiageHne yHMBepPCATbHBIMH KOMMYHUKATHBHBIMY 1€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMOl TeMbl B XOJ€ Juajnora W/Wiu JUCKYCCHUHU, BBICKA3bIBaTh HUJIEH,
(GopMyIHpOBaTH CBOU MPEIIOKEHNUSI OTHOCUTENILHO BBIMOJIHEHUS MPEAJIOKEHHOM 3a1auH;

BBICTYIIATh C MPE3CHTALMEN pe3ylbTaTOB MO3HABATEIBHON JEATEIBbHOCTH, MOJYYEHHBIX CaMOCTOSITENBHO WIH
COBMECTHO CO CBEPCTHHUKAMH MPH BBHIMOJHEHUH XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKONW paboThl MO MCCIIEIOBAHUIO
CBOICTB M3y4aeMbIX BEUIECTB, pealu3aluu yueOHOro MpoeKTa u (OpMyIUpOBaTh BHIBOJIBI IO pPE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUN MyTEM COTIACOBAaHMSI MO3UIUH B X0€ OOCYXKJIEeHUS U 0OMEHa MHEHUSIMHU.

OgilaieHHe YHUBEPCAJIbHBIMH PeryJITHBHBIMH AeHCTBUSIMU:

CaMOCTOSITEIILHO MJIAHUPOBATh U OCYILECTBISATH CBOIO TIO3HABATEIbHYIO I€ATEIBHOCTb, ONIpEeiss e€ 1eNu U 3ajauy,
KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBAThH IPEAJAaraeMblil alropuT™M AE€WCTBUN NpPHU BBITOJHEHUU
y4eOHBIX U UCCIIEJOBATEIbCKUX 3a/ay, BbIOMpaTh Hambosnee 3((EeKTUBHBIN COCOO MX pEIIeHUs C YYETOM IOIydeHUs
HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKHUX PEAKIIMSIX;

OCYILECTBIISTh CAMOKOHTPOJIb CBOEH 1€ATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPAXKaroT:

c(hOpMHUPOBAHHOCTh TPECTABICHUNH O XUMHUYECKOW COCTAaBJISIONIEH E€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, POIHU
XAMHUHU B TIO3HAHWW SBICHUH TPUPONBI, B (DOPMUPOBAHWM MBIIUICHUS W KYJIBTYpPHl JIMYHOCTH, €€ (YyHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM JIJIsi PEIICHHS IPAKTHYECKUX 3a7a4 M DKOJIOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBBIO U IPUPOIHOM CpEnE;



BIIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUMU, KOTOpas BKIIFOYAECT: OCHOBOIOJIATAONIME MOHATUS (XUMUUECKUN SJIEMEHT,
aToM, OJEKTpOHHAas O000JIoYKa aToma, MOJIeKYyJia, BaJECHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, XHUMHUYECKas CBS3b,
CTpYKTypHas (opmyna (pa3BépHyTas U COKpalléHHas), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BEM, YIIEPOIHBINA CKETIET,
GbyHKIMOHANIbHAS TPYINa, PaJauKal, U30MEpHsi, U30MEPbI, TOMOJIOTUUYECKUN PsiJl, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPOA U
a30TCOJEPIKAIINE COCIUHEHUSI, MOHOMED, MOJMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCANHEHNS); TEOPUU U
3aKOHBI (TE€OpHUsl CTPOCHMS oOpraHudeckux BemecTB A. M. byrtnepoBa, 3akoH cOXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN S3bIK XUMHUM; MHPOBO33PEHUYECKHE 3HAHUWA, JEKallMe B OCHOBE TMOHUMAaHUs
NPUYMHHOCTH U CUCTEMHOCTH XHMHMUYECKUX SIBJICHUMU, (haKTOJOTMYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30IMacHOM HMCTOJb30BAHUU BAXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU ESITEIHLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABISITE XapaKTepHbIE TPU3HAKU TOHITUH, YyCTaHABIMBATh WX B3aWMOCBSI3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIUE TIIOHATHUS TIPU ONHCAaHUW COCTaBa, CTPOCHUS M TMPEBPAIICHUH OPraHUYECKHUX
COCJIMHECHUN;

c(hOpMUPOBAHHOCTh YMEHHMH UCIOJIB30BaTh XUMHYECKYI) CHUMBOJHUKY [IJI1 COCTaBJICGHHUS MOJEKYISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpamiéHHOW) (OpMyn OpraHWYECKUX BEIIECTB M ypaBHEHUNW XUMHYECKUX PEaKIIUi,
U3rOTaBJIMBAaTh MOJEINA MOJIEKYJ OpPraHMYECKUX BEIIECTB I WIUIIOCTPALMM WX XMMHUYECKOrO U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAICKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIIECTB 10 UX COCTaBY U
CTPOEHUIO K OIpEAeNIEHHOMY KJIAacCy/TpyIe COoeAMHEHUI (YyriIeBOAOPOAbI, KUCIOPOA M a30TCOAEpKAIIUE COCTUHEHUS,
BBICOKOMOJICKYJIIpPHBIE COCIUHEHHMS), OaBaTh MM Ha3BaHusA 1o cucrematudeckori Homenkiaarype (IUPAC), a Takxke
IPUBOAUTH TPUBHAIbHBIE HA3BAHUSA OTIEJIbHBIX OPraHUYECKUX BELIECTB (3TWICH, MPONWIECH, all€TUJIEH, STUJICHIJIMKOb,
rinepul, (eHon, Qopmanbaeruy, aneTanbIeru]l, MypaBbUHAs KHCIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIJIOTa,
CTeapuHOBas KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMal, IeJUTI003a, TIUIWH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONPEACNSITh BUABl XUMUYECKON CBS3M B OPTraHUYECKUX COCIUHEHUSAX (OJWHAPHBIC U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHATH MOJI0KEHUS TEOPUH CTPOCHHS Oprannueckux BemectB A. M. Bytieposa s
00BSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh COCTaB, CTPOCHUE, PUBNUYECKHE M XMMUYECKHUE CBOWCTBA THITUYHBIX
MPEICTaBUTENICH PA3IMIHBIX KJIACCOB OPTaHMUYECKUX BENMIECTB (METaH, 3TaH, STWICH, POMWJICH, alleTUIeH, OyTaaueH-1,3,
MetunOyTaaueH-1,3, OeH301, METaHOJ, ATaHOJ, STUJICHTIIMKONb, TIUIEPHUH, (EHOJ, aleTajabJeTu]l, MypaBbUHAS U



YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, LEeJUII0103a, AMUHOYKCYCHAsl KUCJIOTA), WUIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXAY HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMI C HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh YMEHHMS XapaKTepU30BaTh UICTOYHUKH YTIIEBOJOPOIHOTO ChIPhs (HE(Th, MPUPOIHBIA ra3, yrojs),
CHoco0bl UX MepepadOTKU U MPAKTHYECKOE MPUMEHEHUE MPOIYKTOB NEpepadboTKH;

c(hOpMHPOBAHHOCTh YMEHMI NMPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSM (Macchl, 00bEéMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA MJIU MPOAYKTA PEAKLMH MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 MCXOAHBIX BEIIECTB
WIH NMPOJIYKTOB PEaKLUH);

c(hOpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOUN 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOI'O MO3HAHMS, UCIIOJIb3yEMbIX
B XMMHH TPU WM3YYEHUHU BELIECTB U XMUMHUYECKUX SIBICHHUH (HaOIIOJeHUE, U3MEpPEHUE, IKCIEPUMEHT, MOJEIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHbIE XHUMHUYECKHME 3HAHMS JUJIl TPUHSTHS PEUIEHUH B KOHKPETHBIX >KM3HEHHBIX CUTYyallusX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUW COOMIOAATH TMpaBWia IOJIb30BAaHUS XHMHYECKOW TOCyAoH H  J1abopaTOpHBIM
o0opyaoBaHMEM, a TaKKe MpaBuia OOpalieHUs C BEHIECTBAMU B COOTBETCTBHUM C HHCTPYKIUSAMH MO BBITOJHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH MJIAHUPOBATH U BBIIOJHATH XUMUYECKUI HKCIEPUMEHT (TIPEBPALLEHUS OPraHUYECKUX
BEIIECTB [IPU HArPEBaHUM, [TOJIyUEHNE ITHIIEHA U U3yUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEaKIIUN OPTaHUYECKUX BEIECTB,
JeHaTypalus OeJIKOB pU HarpeBaHUM, LBETHbIE PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABUIAMU TEXHUKH OE€30MACHOCTH
npu oOpallleHHu C BEIIeCTBAMM U JAO0OpaTOpHBIM OOOpYIOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOIO
HKCIEPUMEHTa B (OpME 3allUCU YpaBHEHUH COOTBETCTBYIOIIMX peakuuil U (HOpMyIHpoBaTh BbIBOABI HA OCHOBE 3TUX
pe3yJIbTaToB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(QOpPMAIUIO, MOJYyYaeMyl0 U3 pa3HbIX
HCTOYHMKOB (CpesicTBa MaccoBOM MHpopManuu, MHTEpHET U ApyTUX);

c(hOpMHPOBAHHOCTh YMEHHI COOJIOATh MpaBUila IKOJIOTHYECKH IEIecCO00pa3HOTO MOBEAEHUS B OBITY U TPYAOBOH
NEATENBHOCTH B LENSAX COXPAHEHUS CBOErO 3J0POBbS M OKPYKAIOIIEH NPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTH
BO3/JICHCTBHSI Ha )KMBBIE OPTaHU3MBbI ONPEECIEHHBIX OPraHUYECKUX BEIIECTB, HOHUMas cMbIca nokazatens ITIK, moscHATh
Ha IPUMEPAX CIIOCOOBI YMEHBLIEHUS U TPEAOTBPAIIECHHS UX BPEJHOIO BO3JEHCTBUS Ha OPraHN3M YEJIOBEKA;

Uil OOy4arolUMXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE NPHUMEHATh 3HAHHUS 00 OCHOBHBIX
JOCTYTHBIX METOaX MMO3HAHUS BEIIECTB U XUMUYECKUX SBICHUH;



JUISL CJIETIBIX M CJIA0OBUASIIMX 00YYAIOUIUXCS: YMEHUE UCIIONb30BaTh PENbe(PHO-TOUEHHYIO CUCTEMY 0003HaueHuil JI.
Bpaiins nis 3anucu xuMuueckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1nchp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypesI
Paspnen 1. Teopernyeckue 0CHOBbI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytiepoBa
Hroro mo pazgeny 3
Pasznes 2. YriieBoaopoabl
2.1 [IpenenbHbIe YTIeBOIOPOABl — AJTKAHBI 2
29 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
' QJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2
524 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
' UX mepepadoTKa
Utoro mno pazneny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
3.1 Cnuptel. eHon 3
39 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
Hroro no paszneny 13




Paznen 4. A30Tc0L[ep>Kaume OpPraHu4e€CKue COCAUHCHUSA

4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku

Hroro no pazneny

Paspnen S. BoicokOMOJIEKY/ISIpHbIE COeIMHEHUS

5.1 ‘ ILnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Konrpoaeusie | Ipaxrueckue f/ll3y‘leﬂl/lﬂ :)Iﬁl?al;OBaTeﬂbele
padoTsbI padoThI pecypebi
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHE
Teopus cTpoeHUsT OPraHUIECKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBIE TTOJIOKECHHS
[IpencraBnenue o Kiaccuukanuu
3 opraHuveckux Bemniects. HomeHkmaTypa 1
(cucremaTrnveckasi) ¥ TPUBHAJIbHbIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBbI: COCTAB 1 CTPOCHHUE, 1
TOMOJIOTHYECKUH Psift
5 MertaH u 3TaH — OpocTeuIre 1
MIPE/ICTAaBUTENH AJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBONCTBA 1
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1
MIPE/ICTaBUTENH AJIKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3y4YEHHE €r0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MetunOyraauen-1,3. [lonyuenue 1
CHUHTETHYECKOTO KayuyyKa U PEe3HHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHH,
10 TOMOJIOTUYECKHH psijl. ALETUIIEH — 1
MPOCTEHIIHNI MPEICTaBUTEIb AIKUHOB
11 Brluncienus 1o ypaBHEHUIO XUMHUYECKON 1




peakinuu

Apensbl: 6eH301 U TOJIyoJ. TOKCHYHOCTh

12
apeHOB

13 ['enernueckas cBsA3b YIi€BOAOPOJIOB,
MPUHAIIISKANINX K PAa3IMYHBIM KJaccam
[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ra3sl, HeTh M MPOIYKTHI €€ mepepaboTKu

15 KonTtponbHas padoTa no pasaeny
«YTI1€BO10POIBD)

16 [IpenensHBIE OTHOATOMHBIC CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BoopoaHas cBs3b

17 MHOT0aTOMHBIE CITUPTHI: ITUICHTITUKOIb U
TIIUTEPUH

18 @DEHOI: CTPOEHHUE MOJIEKYIIBL, buzndeckue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

19 Anbrerunpl: popMaibaerua u
areTanbaerug. AlueTod

20 OAHOOCHOBHBIE Mpe/ieNIbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAsl U YKCYCHAsI

21 [IpakTuueckas pa6?Ta No 2. «CpoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»
CreapuHOBasi U 0JIEMHOBAs KUCJIOTHI, KaK

22 MPEACTABUTEH BBICIIUX KaPOOHOBBIX
KHCITIOT

23 Mpliia Kak cou BBICILINX KapOOHOBBIX
KHCIIOT, UX MOIOIIlee JICHCTBHE
CrnoxHble 3(hupbl KaK MPOU3BO/IHbIE

24 KapOOHOBBIX KUCIIOT. [ MPOSIN3 CIIOKHBIX
3¢HupoB

o5 XKupsl: ruaponns, npuMeHeHue,

Omosioruyeckas POJIb KUPOB




[IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB:

26 MPUPOIHBIN ra3 U MOMYTHBIE HEPTSIHBIE 1
ras3bl, HepTh ¥ IPOIYKTHI €€ mepepaboTKu
VYrneBospl: cocTaB, KilacCUupUKaIIMs.

27 Baxxneiimune npeacTaBuTeNu: TIIOK03a, 1
¢bpykTO3a, caxapo3a

28 Kpaxmai u 1iemirono3a Kak mpupoTHbIe 1
MOJIUMEPBI
KonTtponbHas padoTa no pasaeny

29 «Kucmopocoeprkaniyue opraHHIecKre 1
COCIIMHEHUS

30 AMUWHBI: METHJIAMUH W aHUJTHH 1
AMHHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpPraHWYECKUE COCTUMHEHUS, HX 1
ouonornyeckoe 3HaueHue. IlenTuanl

32 benku xak mpupoiHbIe 1
BBICOKOMOJICKYJISIPHBIE COCMHEHUS

33 OCHOBHBIC TIOHSTHS] XUMHHU } 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIEC METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

o Xumus / I'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKIIMOHEpHOE

obmectBo M3natensctBo «IIpocBemienne»

e Xumus 10 xnacc: yueOHUK 1151 061eo0paszoBarenbHbix opranuzanuid. O.C.
INabpuensn. N.I'. Octpoymos, C.A. CnaakoB. — M.: [Ipocsemienue, 2023. — 128
C.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e Xumus. Meroguueckue  pEKOMEHIALUU. [Ipumepubie  pabouue
nporpamMmbl. 10-11  kmaccet T'abpuensn  O.C., CnagkoB C.A. - M.:
IIpocsemenue, 2023 - 76 c.

e QOpranuueckass XUMHsS B TecTaX, 3ajadax, ymnpaxHeHusx. 10 kmacc -

IMa6puensn O.C., OctpoymoB N.I'., Octpoymosa E.E. - M.: [Ipoda, 2010 - 400

c

o Xumusa. CoopHuUK 3a1ay u ynpaxknenuid. 10-11 kiaccer / Bnaanenosa U.B.,

XacsnoBa T.B., Bapnamoa A.B. - M.: [Ipocsemienne, 2021 - 160 c.

e Xumwusa. 10 kmacc. ba3oBbiii ypoBeHb. I[IpoBepouHBIE M KOHTPOJBHBIC

pa6otsl / 'abpuensna O. C., JIeicora I'. I'. - M.: [IpocBemenne, 2023 - 144 c.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.chemnet.ru I"'azera «Xumus» u cailT ais yuutens «5 uay Ha ypok
XUMUH

http://him.1september.ru Equnas xomnekuus [{OP: IlpeameTHas KoJUIEKIUsS
«XUMUS»

http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4YHBIE
skcriepuMeHThl: xumusa. Komteknus Poccuiickoro o0meo6pa3oBaTebHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onmMmuaga NIKOJIEHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranndeckasi XUMUs: 3JICKTPOHHBIA yYSOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru  OCHOBBI XHMHH: JICKTPOHHBIA yUCOHHK
http://www hemi.nsu.ru OTKpsITBIH KOJUTEIK: XUMUS

http://www.chemistry.ru JluctaHiroHHast OJIUMIIHAAA 110 XUMHMH: TEIEKOM-
MYHUKaIIMOHHBII 00pa30BaTEIbHbIN TPOEKT



http://experiment.edu.ru/
http://www/
http://www.chemistry.ru/

