MMHUCTEPCTBO IMPOCBEMEHUSI POCCUIICKOI ®EAEPALIAN

MunucrepcrBo odpazoBanns Camapckoii o0/1acTu
rocy1apcTBeHHoe 01/KeTHOe 00meodpa3oBaTe/ibHoe yupexaeHnue Camapckoii 06.1acTn
cpeansisg 00meo0Opa3oBare/bHAs MK0JIA
«O0meodpa3oBaTe/ibHbIH HEHTP» €. AJIEKCAH/IPOBKAa MYHHIHIIAJILHOI0 paioHa

boasmeraymuunkuii Camapcxoii o6acTu

I'BOY COLI "OL1" c. AstekcanapoBKa

- PACCMOTPEHO [TPOBEPEHO YTBEPXIEHO
[IIMO ecTtBecTBeHHO- 3amectutens aupektopa  Jupextop
MaTeMaTU4ecKoro nukina 1mno YP % Siaiaild i
/ﬁ% M ~-Ajitacosa JL.U.
O6uauna A.P. [Tukamo I'.B. [Tpuxas Ne 2020T«29»
[Tpotokon Nel ot «26» I[Tpotokon Nel ot «27» pea 202515 3\
aBrycta 2025 r. aBrycra 2025r.

|

55,

PABOYASI IPOTPAMMA
(ID 8252648)

yuyeOHoro npeamera «Xumus. ba3oBblif ypoBeHb»

s obyvaromuxcs 10 — 11 xinaccos

C=RU, O="TBOY Coll
0] LisTe
AnekcaHgpoBska",
CN=AnTtacosa J1.1.,
E=dexander_sch@sama

ra.edu.ru
l \ 00b7fc6a7aeedc654c
2025.09.18 14:52:

20+04'00'

oo
3
hiw



IHOACHHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XMMUHM Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOlt 00pa3oBaTEIbHOM MPOrpaMMbl  CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJAPCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peaau3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX TMoyiokeHud «CrpaTeruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@deneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUs 00ydaroUIuXcsl CpecTBaMu
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHnentyaibHbie ToyioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
colepKaHusi, Pe3yJIbTaTOB OO0y4YeHUs U TpeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBJISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH ILEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaromuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJEepKaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMme 1O XUMHUH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWUU TPUPOJLI M B MaTEpPUAIBHOW >KM3HH OOIIECTBA, a TakkKe C y4ETOM
o0mux 1eJed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odiero oopazoBanust B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUMA HOBOW 0a3bl MaTepHUAbHON KYJIBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTAaBIEHUs 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OpUPOABI M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHHS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU PUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTajla
HEOThEMJIEMOMN YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W >KM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHUsS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HaIlpaBlIeHA HA pPEUICHUE
rJI00aJbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMH W TNPUHLUUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOIMMYI0O HM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKIKOYEHUS B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIe  KypCchl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOPraHWYECKAs XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIeH XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUHU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEro0 MHOro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HEopraHuyeckas XuMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0JAa K U3Y4YeHUI0 y4eOHOro marepuaia M oOyClOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IPEACTaBICHU O CTpoeHHH BemecTB. CBeneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMHUHU IOJIyYarT pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTABICHUS O XUMMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHust B mpeaMeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCs M3yUYECHHBIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan ©u (PaKTOJOTMYECKUE CBEJIEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMUSD» O0ydaromuMCsl MPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0JIOTUYECKUX TO3UIIUH,



rIIy0)Ke TIOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01Iel 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BAXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBAax W MPUMEHCHHH, a TAaKKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 um 11 xkiaccos
AJIEeMEHTaMHU COJIEP)KAHMSI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ pojib B TO3HABATEIHLHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKECHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO © JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NPUMEHATh € IS TIOTOJHEHWS 3HAHWH, peMIeHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENBCKUX 3a/1a4. B 11e1oM copepkanrue yaeOHOTO
npenMera «XUMHUS» ~ JaHHOTO  YPOBHS ~ M3YYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCSA MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocohckux HACH, TaKUX KaK: MaTepUalbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTaHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPUPOJHBIX SBJICHUM IMyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJOTHYECKHUX IPoOsieM, a
TakkKe Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3[IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTUS U COIMAIHM3AIUU
oOydJaronuxcst TPUHATHIE TPOrpaMMON MO XHMHUM TOJIXOJbI K OINPEIEICHHUIO
colepkaHUsl M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAYEHUE s
Pa3IUYHBIX BHUJIOB JICSITCIBHOCTU: pEIICHUS TMpoOJieM, TOWUCKa, aHalu3a W
00paboTku nHpopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHUSI OTIBITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XMMUW KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK M Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus, IIPH ONPEACICHUN
coliepKaTeIbHOW XapaKTEpPUCTUKHU IIeJIe H3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETHHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3Y4YEHHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBIIAIOTCSA:

e (opMUpOBaHME CHUCTEMbl XHMMHYECKHX 3HAHMN Kak BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHUS;

e (dopMHpPOBAHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMUMBIX ISl MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
MUMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TIOBCETHCBHOM JKHU3HMU;

e Ppa3BUTHE YMEHUH U CHIOCOOOB JI€ATEIbHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM TPaBHII
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHasi XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero obuiero odpazoBanus. Ceronns B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHH OTHAETCA  MPEeANouYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJAep>KaHus OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I11€00pa3oBaTEIbHOM OpraHu3aliu, BIAJCIOLIETO He
HA0OpOM 3HAHUM, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJYYCHHS 3HAHWUN W TMPUMEHEHHUS WX B PEATHHOU KU3HU
JUTS peIIeHUs] TPAKTUYECKUX 3a]1ad.

B cB3M ¢ 3TUM mnpu U3yuyeHUM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaUY€HHE NMPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUEe y OOYYaIOMUXCS  KJIFOYEBBIX HABBHIKOB  (KITFOUEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEpPCATbHOE 3HAYEHUE IS PA3IUYHBIX BUJIOB
NEeSTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHalu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOJUMBIX JIJII TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKH C MO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO TPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMHU, UCIIOIH30BaTh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJIA TIONCKA U aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YUAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWM W TPOBEIACHUH XUMHUYCCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTUYECKON
HAIMPaBJICHHOCTU XMMHH, €€ BaXKHOW POJU B PEHICHUHM TJIOOANBbHBIX MPOOIeM
palMOHAILHOTO TIPUPOIONIOJIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM JJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM maHe cpeaHero oOmEro oOpa3OBaHUsS NpPEIMET «XUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMETHOUN obnactu «EcTecTBeHHO-HAYUHbIE
IPEIMETHD.

OO61iee ynco 4acoB, OTBEEHHBIX JIJISl U3YyUYEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmero odpazoBaHus, coctapisieT 68 yacoB: B 10 kimacce — 34 gaca (1
yac B Heento), B 11 kinacce — 34 yaca (1 yac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbBI OPraHMYECKON XUMHHU

[IpenMeTr opraHM4ecKod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKassh CBsA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccuuKalMy OpraHnyeckux BemiecTB. HomeHkaTypa
OpraHUYEeCKUX COEJMHEHMH (CUCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpALICHUM:
O3HAaKOMJIEHHE C O0pa3laMd OpPraHMYeCKMX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U
ONMMCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMUA psAf. MeraH u dTaH —
OpOoCTEUIINEe MNPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U NMPONUIEH —
npocTellne MNPEJCTABUTENN QJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu THAPUPOBAHUS, TAJOTC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonmyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. ALICTUICH
— TpPOCTEHIINHA TpEeACTaBUTENb AJIKWHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus), MOJy4YeHUEe U IPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUSA), NOAyUeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPHUHANICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble UCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbii ra3 U IOINYyTHBIE
He(dTaHble ra3pl. Hedtp m e€ mpoucxoxnenue. CrocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKHil), nuponu3. I[Ipomykrsl
nepepaboTku He(TH, UX PUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKoOMJIeHHe ¢ oOpa3lamMu IUTaCTMAcC, KaydyyKOB UM PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJIOB U
rajJOreHONpPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyUYE€HUE ITHIIEHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WIN NPOAYKTOB PEAKIUH).

Kuciiopoaconepskamue opranHu4ecKue coeJMHeHusl

[IpenenpHble OOHOATOMHBIE CHUPTBHL. MeETaHON W 3TaHON: CTPOCHHME,
¢usnyeckue U XUMUYECKHE CBOMCTBA (pEaKkIUH C aKTHUBHBIMHU METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHue), IpUMEeHeHue. BoaoponHble CBs3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEaKUus Ha MHOTOAaTOMHBIE cIHUpTHI). JleiicTBuE Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIVIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Genomna. [lpumenenue genona.

Anpperunel U kemownwvl. DPopManplerul, ALETAIBIACTHI:  CTPOEHUE,
¢usnyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOThL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHue U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HKanus  YrieBoJoB  (MOHO-, JHU- H
nosiucaxapubl). ['oko3a — npocTeinii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HAXOXJEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbie noaumepsl. CTpoeHne Kpaxmana u
HeJUT0NI03bl.  DU3MUECKME W XHMMHYECKHE CBOMCTBAa Kpaxmayia (TUApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHne, HAOJIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3aumMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIMH IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MTPOYKTOB PEAKIIUH).

A3oTcozeprkale OpraHM4eckue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble Opranuueckue coeauHeHus. Gusnveckue
U XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha mpuMepe INMIKHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku Kkak TNpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUPOJIN3, ICHATYPALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaALICHUI:
HaOJII0/ICHUE U ONKCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYypalus OEIKOB IpU
HarpeBaHUM, LIBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHMU S

OCHOBHbIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4YyKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexXnpeaMeTHBIX CBS3€M IPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KilacCu(UKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: Marepus, DJHEPIrHus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUI ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MYECKUE BETUYMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboToCUHTE3, OMOJIOTHYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBLHOIO NUTaHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XumMudeckuii 3iaeMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpoBHU, MTOAYPOBHH. ATOMHBIC opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHus] 3JEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIUsi aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTeMsl
xumuuecknx anemeHtoB . YI. MenmeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HavyeHue NEePUOANIECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKash CBsi3b. BuAbl XHMHYECKOW CBSI3U
(koBaJIeHTHAs HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOM XUMHUUYECKOW CBA3M (OOMEHHBII U  JTOHOPHO-
aKkuenTopHelii). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEIIETKHU.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUH. Homenknatypa
HEOPraHUYECKUX BellecTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xummueckas — peakinusa.  Kimaccupukamms — XUMHUECKHMX — peakmuii B
HEOPraHMYECKOM M OpPraHWYeCKON XHWMHHM. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pazfluyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMu4yeckoe paBHoBecue. DakTopbl, BIUSMIOMIKE HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIBHBIE METOJbl W3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «lleproauyeckas cucrema XuUMHYecKux 3aeMmeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOI0JeHUuEe U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOPA, pEaKIUH HOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUEThl, PACUEThl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxkenne HemeraymoB B Ilepuomuueckont  cucreme
xumuueckux sneMentoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®u3nyYecKkue CBOMCTBA HEMETAIIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuMepe
KHCJIOPOJIa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIIUX HEMETAUIOB (TaJlor€HOB, CEPhl, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraisioB B llepuognueckor cucreMe XMMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe guinyueckue cBoricTBa MeTajuioB. CruiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEMIIUX METAIOB (HATPUM, KaJIMM, KaJbIIHi,
Mar"ui, almoMUHUHI, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MoayyeHus MeTayioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX IpPEBpaAlICHUI:
U3y4eHUEe KOJJIeKUuu «MeTamisl W CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJICHWEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUA AITIOMUHUSA C PAcTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE PEaKIMU Ha KATUOHBI METAJIJIOB).

Pacuérnblie 3anaumn.

Pacuérbl mMacchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYEHHS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEPUANIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

X¥AMHSI W 30pOBBE YEJIOBEKA: IPABHUJIA HCIIOIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENapaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzammss  MeXnpeaMETHBIX  CBsi3ed TpU  HW3yYeHMH  OOmed u
HEOPraHU4ecKorM XuMHM B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oOlIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCupUKalusi, NEepUOJAUYHOCTh, HaOIIOICHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusuka: MaTepus, SHEPTUsi, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  knmeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOILIUBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyPIusi, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJICHHOCTh,  (hapMarieBTUYeCKass  IPOMBINIJIEHHOCTh,  ITPOW3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmMMucss MPOTpaMM  CpemHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHbIM M NOpeaAMETHbIM). HaydHo-MeToauyeckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-JESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIUMHCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJU4Yue MOTUBALIMU K 00YUEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUMN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJAULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHbBIE IJIAHBI.

JIM4HOCTHBIE PE3YJBTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJieaJjaMid POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHITHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITa I[TO3HABATEIILBHOW W MPAKTUYECKON JACSTEIbHOCTU
oOyyJaronuxcst o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIEe B
YacTHU:

1) rpa:kaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEJICTABICHUSI O COLMAIBbHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHHUI B KOJUICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IpYTUX MIPY aHAJIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHU,

yBOXEHHUA K TMPOIECCY TBOpPUECTBA B 00OJACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUS XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pPe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpECa M [O03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULUKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) dpopMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3I0pOBOro U 0Oe30MmacHoro oopasza >KHU3HH,
HEOOXOIMMOCTHA OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MUYecKoMy u
IICUXUYECKOMY 370POBBIO;

coONIoIcHUS TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEJHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHMUS MOCJIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOT'0J1s51, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMpaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOW TPACKTOPUHU
obOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJOTHYECKU IIEIECO00pa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapakKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHWS HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOJI0TIOJIb30BAHNS;

AKTUBHOTO HENPUATUS JCUCTBUH, TMPUHOCIIIAX BPEI  OKPYKarOIIEeH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE DKOJOTHUUYECKHE
MOCJICACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJMYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa NeSITEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJI1 COBPEMEHHOMU
UUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U Ba)XXHOM pOJIH B
CO3/IaHUHM HOBOM 0a3bl MaTepHAIIBHOM KYJIBTYPHI, peIICHUH T100abHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro UJieHa
00I1eCcTBa;

€CTECTBCHHO-HAYYHOM TI'pPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SIBJIICHUI OKPY’KAIOIIEro MUpa U
POUCXOMAIIMX B HEM U3MEHEHU, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEJIBHO HCIIOJIB30BaTh XUMHUYECKHWE 3HAHUSA U1
perieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHHI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazNuyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaTbl OCBOEHMsI y4eOHOro IMmpenMera «XUMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TMOHATHSA, OTpaKarolline
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHue, HAOIIOJEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcajbHble yueOHbIE NEHCTBUS (ITO3HABaTEJIbHbIE, KOMMYHUKATHUBHEIC,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GbyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIbHON KOMITETEHITUU 00yUYarOTNXCs;
CIOCOOHOCTH oOyyarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVUCTBUA B MMO3HABATEIBHON U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHbIe pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMo3HaABATEJbHBIMH
JIeHCTBUSIMM :

1) 0a30Bble JJOrHYeCKHe IeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNesATh 1NN JEATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPUEMBI JTOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAaHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUThH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKIIIOUCHUS,

IMPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETBLHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYeckas (opmylia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PENICHUU Y4eOHBIX TMO3HABATENIBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IN U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJIs1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BIIQJICTh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEJCHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOoOpMaruu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUSI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpPOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHPOpMaALIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OIIPENIENIEHHOrO THUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMYy  MpeACTaBICHUS
uHpopmalu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUILbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHSATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

OsgJ1ajieHHe YHHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH el CTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiIH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MNPEHAJIOKEHUS
OTHOCHUTEJILHO BBITOJTHEHUS IPETI0KEHHON 3a/1a4u;

BBICTYIIaTh C TMPE3EHTAIMEil pe3ylbTaTOB MO3HABATEIBHON JESTEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUUYECKONW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, pealu3aluyd y4eOHOro npoekra u (popmMynupoBaTh BBHIBOIbI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IMO3ULMN B
X0J1€ 00CYX/IeHUsI 1 0OMEHa MHEHUSIMH.

OBgJ1aleHHe YHUBEPCAJbHBIMU PeryISTUBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NeSTENbHOCTh, Ompenessis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH W 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeajaraeéMblii aJroput™m ACUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pElIeHHs C Y4YETOM IMOJyYEHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  TPEACTABICHHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU



npupoasl, B  (QOPMUPOBAHMUM MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBONOJIATAIOIINE TOHATUS (XMMHYECKHWA DJJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHAas
Macca, MOJISIPHBIM O00BEM, YIJIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTUYECKUN PSAZl, TOMOJIOTH, YTIJIEBOAOPOIBI,
KHCIIOPOJI W a30TCOAEPKAIIUE COECIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUM U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHUsS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN $A3bIK XWMHUU;, MHPOBO33PEHUYECKHE 3HAHMS,
Je)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTHM XHUMHUYECKUX
SBJICHUM, (DAKTOJIOTMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJB30BAHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOUIME IMOHATUS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIM MOJIEKYJ OPTraHMYECKHX BEUIECTB I WJUIFOCTPAlMU HX
XUMHUYECKOTO Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIEKHOCTh H3YUEHHBIX
OPraHWYECKUX BEHIECTB [0 HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JaBaThb HMM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpHUBUAIBLHbBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, AllETUJICH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHol, (HopManbAeTu]], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OPMHUPOBAHHOCTh  yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue W XMMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OEH30J, METaHOJ, 3TaHOJ, STUJICHIJIUKOJb,
JIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Chlpbd  (HE(Th, NPUPOIAHBIM Ta3, Yroib), CHOCOOBI HMX NEPepadOTKu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIU IMPOIYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBICHUHN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCY/IOl U J1Ta0OpaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEpPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HAarpeBaHUU, MOJTyUYECHHE
STUJIEHAa W W3Y4YEHHE €ro CBOMCTB, KAa4YeCTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMPaBWJIAMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATh PE3YIbTAThI
XUMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alliuCH YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYCCKYIO
uH(pOpMAIMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOU
uHopmanuu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKaloIlel MPUPOIHON Cpeibl, 0CO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIci Tokaszatens [[JIK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO BO3IACHUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroNIUuXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMUSD» OTPakKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUpPOBAHWUM MBINUICHWS] W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PeIICHHS TPAKTHUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYCCKHH 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJISIPHBIH 0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUUECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAS, METAJTMYECKas, BOJIOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl XUMHUYECKHX  PEAKIUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAS] JIMCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TCOPHUHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [[. M. Menpneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS] SHEPTUH
pY XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3bIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHHWS, JIEKAIIUE B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJHKY IS
coctaBieHusi (HOpPMYyJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyo HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUeCcKasi, BOJAOPOJIHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJJIbl, OKCHbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI EPUOIUYECKOr0 3aKoHa /.
N. MeHnneneeBa v IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuonnueckon cucreMsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COEAUHEHUM
o nepuoaam u rpynnam lleproanyueckon cuctemMbl XuMHYECKUX deMeHToB []. H.
Meneneena;

c(OPMHUPOBAHHOCTh YMEHHMM  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 00OpaTHUMOCTU
peaKkIMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATH YPaBHEHHUS PEaKUUil pazTU4HbIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB pPa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELLECTB;

cOPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OajaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aenctsus (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTh NPEJICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUKUCICHHSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpY XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIMX B PEaKUUU
BEIIECTB, TEIUIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuja MOJIb30BAHUS XUMUYECKON
NOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKyKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIbITOB;

c(OpMUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jioKeHHUE MEepPOKCHUIAa BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENeHUEe Cpelbl PpPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
MHIMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIuu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad IO
TeMaM «Metame» U «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TpU OOpAIllEeHUHU C BEUIECTBAMH U JJa0OPAaTOPHBIM 000PYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO 3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOJBI HA OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaEMYyK U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens [IJIK, mosicHATs Ha mnpuMepax CcrmocoObl YMEHBIICHUS U
pPEAOTBPAIICHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

HaumenoBanmue

Ne (undpoBbIe)
pa3/iesioB U TeM Kountpoasnbie | IlpakTuueckue

n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMMbl padoTbl padoThbI

pecypcsbl

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU

1.1

IIpenmer
OPraHU4YeCKOu
xumun. Teopus
CTPOCHHUS
OpraHNYECKHUX
coenuHeHUl A. M.
bytneposa

Hroro no pasaeny

Pa3znea 2. YrieBoaopoabl

2.1

[Ipenenbusie
YTIEBOIOPOABI —
AJIKaHbI

2.2

Henpenenbaeie
YIJIEBOJAOPOBL:
AJIKEHBI, AJIKAINCHBI,
AJIKUHBI

23

ApoMarudeckue
YIJIEBOJOPOIBI

2.4

[Ipuponusie




UCTOYHUKHU
YTJIEBOIOPOAOB U UX

nepepaboTka

Hroro no paszneny 13

Paznen 3. Kucinopoacoaepskamnue oprannieckne coeJuHeHUs

3.1 Cnuptsl. ®enon 3
ANLIErune!.
319 KapGonoBbie 7
KUCT0Thl. ClI0KHbBIE
3UpHI
3.3 VYrineBoanl 3 2
Hroro no paszneny 13

Pa3znen 4. A3oTconeprkaniue OpraHnyeckue coeIuHeHus

AMUHEL.
4.1 AMHUHOKHCIIOTEI. 3
benku
Htoro no pazneny 3

Paspnen 5. BeicOKOMOJIEKY AISIpHbBIE COCTHHEHUS

51 II;macTmaccel. )
’ Kayuyku. Bonokna
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME




11 KITACC

KosnunvecTBo yacos DIeKTPOHHDIE
HaumenoBanmue
Ne (mn¢poBbIe)
pa3aesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTte/ibHbIE
NPOrpamMmbl padoThbI padoThI
pecypchbl
Paznen 1. Teopernueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
Ilepuoauueckuii 3aK0H
11 u Ilepnonnueckas 3
CHUCTEMa XUMUYECKUX
anemenTtoB [l. U.
Menpneneena
CrpoeHnue BelecTsa.
1.2 Mmuoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Merauibl 1
2.2 Hewmerannsl 1 1
CBs13b HEOPraHUYECKUX
23 Y OPTaHUYECKUX 2
BEIIIECTB
Hroro no pazneny 17

Paznen 3. XumMus u ;KN3HL




3.1 XUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 [TIPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

JIEeKTPOHHbIE
nudposbie
oOpa3oBaTejibHbIE

pecypchl

[IpenmeT opraHuYeCcKON XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE

Teopus crpoeHus
OPraHUYECKUX COCIUHEHUMN A.
M. bytieposa, €€ OCHOBHbIE
MOJIOKEHUS

IIpencraBnenue o
KJIaccu(UKAIUN OPTraHUIECKIX
BeulecTB. HoMenknarypa
(cucremaTtuueckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB

AJKaHbBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — NpocTenIe
IIPEACTABUTENIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U IPONUIIEH —
IIPOCTEUIINE TPEACTABUTEIN




AJIKCHOB

[IpakTuueckas padora Ne 1.
«Ilomyuenue sTuneHa u
W3YYEHHUE Er0 CBOMCTB)

Ankanuensl. byranuen-1,3 u
metunoytaauen-1,3. [onyuenue
CUHTETHUYECKOTO KayuyKa 1
pE3UHBI

10

AJKHHEL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psaa. ALleTHIIEH — MPOCTEHIINI
MIPEACTABUTEND ATKUHOB

11

Bbruncnenus no ypaBHEHUIO
XUMHYECKON peaKIiu

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

13

['eneTHueckas CBS3b
yTJIEBOJIOPO/IOB,
MMpUHAAJICIKAIINX K pa3JINIHbIM
KJaccam

14

[IpupoHbIe HCTOYHUKH
YTJIEBOJIOPOAOB: IPUPOIHBIN Ta3
¥l IOy THBIC He(TSIHBIC Ta3bl,
HE(PTh U TPOTYKTHI €€
nepepaboTKu

15

[TpupoaHbie HCTOYHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOMyTHBIE He(TAHBIE Ta3bl,




He(Thb U MPOYKTHI €€
nepepaboTKu

16

KonrtponsHas pabora no
paszaeny «YTriaeBogopOab)

17

[IpenenbHbIE OTHOATOMHBIC
CIUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

18

MHOroaToMHbI€ CIIUPTHI:
STWICHIJIUKOJIb U TNIMLIEPUH

19

DeHOII: CTPOCHUE MOJIEKYJIBI,
duznyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruapl: GopMaIbAeTHI U
areraiapaerug. Anerod

21

OHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHUCJIOTHI, KaK TPEJICTAaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

24

MBplL1a KaKk COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEe JEHUCTBUE

25

Crnosxubie 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX




KUCHOT. [ 'Maposin3 CI0KHBIX
3¢hupoB

26

Kupsl: rupoaN3, NPUMEHEHHE,
Ouos0ruuecKast pojib KUpPOB

27

VYTrneBoasl: coCTaB,
knaccudukanus. Baxueiime
MpPeJICTaBUTENHN: TII0K034,
dbpykTo3a, caxaposa

28

Kpaxman u nemironosa kak
MIPUPOTHBIC TTOTUMEDPHI

29

KonTponsnas pabora no
pazmeny
«Kucnopoacoaepxaine
OpTraHUYECKUE COCAMHEHUS/
Bcepoccuiickas nmpoBepodHas
pabota

30

OO61mas xapakTepucTHKa
a30TCOACPIKAITUX OPTAHMIECKUX
coenuHeHUH / Beepoccuiickas
npoBepoyHas pabora

31

AMHHBI: METHJIAMHAH U aHWJINH

32

AMMHOKHCIOTHI KaK
aM(pOTepHbIC OpraHNYECKHe
COEIMHEHMS, UX OMOJIOTHYECKOE
3Hauenne. [lenrunapl. beakn kak
MPUPOIHBIC
BBICOKOMOJICKYJISIPHBIE
COCIUHCHHUS




OcCHOBHBIE TTOHSTUS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX 1
COECIUHEHUN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX |

coeguHeHmi. I1macTMaccsr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoTbI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUH 37IEMEHT. ATOM.
DJeKTpoHHAs! KOH(DUTYpaLnsi aTOMOB

Ileproauueckuii 3aK0H U
[Iepronnueckas cucTeMa XUMHUYECKUX
sanemeHnToB JI. I. Menneneena, ux
CBSI3b C COBPEMEHHOU TeOpHUE
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COCIMHEHUH MO IPYIIaM U MePUOIaM.
3HaveHHE MEPUOANIECKOTO 3aKOHA U
CHUCTEMBbI XUMHUYECKHX 3JieMeHTOB J[. 1.
MeHieneeBa B pa3BUTHH HAYKH

Crpoenue BemiecTBa. XuMHUYecKast
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

BanentHocTs.
DNEeKTpOOTpULIATENbHOCTh. CTENeHb
okucieHus. BelecTBa MOJEKyISpHOTO
¥ HEMOJIEKYJIIPHOTO CTPOCHUS

ITonstue o AUCIICPCHBIX CUCTCMAX.




VcTrHHBIE ¥ KOJUTOMIHBIC PACTBOPHI.
MaccoBas 101 BelecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTMHEHHUN.
I'enernueckas cBsA3b HEOPraHUYECKUX
BEUIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMuueckux peakuun
B HEOPraHUYECKOU U OpPraHUYECKON
XUMHH. 3aKOH COXPAaHEHUS MacChl
BEIL[ECTB; 3aKOH COXpPaHEHUs U
IIPEBPAILCHMS SHEPTUU TIPH
XMMHMYECKHUX PEaKIHAX

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XMMU4YECKOE paBHOBECUE

10

[TpakTuueckast paborta Ne 1. «Bnusiaue
pa3IuyuHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PeaKum»

11

DJIEKTPOTUTHYECKAs TUCCOIHALIHSI.
[ToHsiTHE O BOJOPOIHOM ITOKA3aTeINe
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponus opraHu4ecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsiTue 06 3neKTpoIN3e
pacIiaBoB U pacTBOPOB COJEit

13

KontponbHas paboTa mo pasaeny
«TCOpCTI/I'-ICCKI/IC OCHOBBI XUMUN))

14

MeTtamisl, X MOJOXKEHHUE B




[Teproamueckoit cucTeMe XUMHIECKUAX
snemenToB JI. . MenaeneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB.
OO6mue ¢puznyecKkre CBOMCTBA
METAJI0B

15

CrmuiaBbl METaJIIOB.
DIIEKTPOXUMUYECKUH P
HaANpPsOKEHUN METalIoB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHUH, KT, KaIbIUH,
MarHui, aIFOMUHUN) U UX COCAMHEHUI

17

XUMUYECKUE CBOWCTBA XpOMa, MEIU U
UX COeIUHEHUN

18

XnMU4YecKre CBOMCTBA IUHKA, JKelle3a
U UX COCTUHEHUHN

19

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIEPUMEHTATBHBIX 3334 110 TeMe
«Metaip»"

20

Hewmeramisl, UX nonoxeHue B
[Tepuoanueckoii cucteMe XUMHYECKUX
anemenToB /I. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pur3nyecKue CBOKMCTBA HEMETAIIOB.
AnoTponusi HEMETaIOB (Ha IpUMEpE
KHUCIIOpOJ1a, cephl, hocdopa u
yriiepo/ia)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEpbl U UX COCTMHEHUN




23

XuMH4yecKre CBOMCTBA a30Ta,
dbocdopa 1 UxX COeTUHECHUIA

24

XHUMHUUYECKUE CBOMCTBA yIIIepoa,
KPEMHUS U UX COCIMHEHUIN

25

[IprMeHeHne BaXKHEUIIINX HEMETAIIOB
U UX COCTUHECHUHU

26

O060011IeHNE U CUCTEMATH3AIMS
3HaHuM 1Mo TeMe «Hemeramas.
BbruucieHus mo ypaBHEHUSAM
XUMHYECKHX PEaKIMi 1
TEPMOXUMHUYECKHUE PACUETHI

27

[TpakTuueckas padorta Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TEMe
"Hemertamnsl"»

28

KontponsHas pabora o Temam
«Metamey 1 «HemeTamisn)

29

HeOpFaHI/ILIeCKI/Ie U OPraHUYCCKUC
KHUCJIOTHI. HeOpFaHI/I"ICCKI/Ie u
OpTraHU4YCCKUC OCHOBAHUA

30

AM@oTepHbIe HeOpraHu4ecKue u
OpraHUYECKHUEe COCTUHEHUSI.
['eHeTnyeckas CBSI3b HEOPTAHMUECKUX
Y OpPraHUYECKUX BEIIECTB

31

Ponp xumuu B o0ecrieueHnn
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEULIUHBI

32

[Ipeacranenust 00 00X HAYYHBIX




IMpUHOUIIAX IMPOMBIIIJICHHOT'O
IMOJTy4YCHUA BaKHEHUIITNX BE€IICCTB

33

UYenosek B MUpE BELIECTB U
MaTEPUAJIOB

34

Xumusa u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpOBaHHOCTH TMPEACTABICHUN O XUMHYECKOW COCTaBIISIOMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJU XUMUU B TIO3HAHUU
SBIIGHUW TIPUPOIBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TIpaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUsT TMPAKTUYECKUX 3a7ad W DKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM cpelie

1.2

Brnanenune cucremMoil XMMWYECKUX 3HAHMH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATa0INE MOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHHUSA, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA OO0BEM, YTIEPOAHBINH CKEJeT,
GyHKIMOHANbHAS ~ TPyIIa,  paJdKal,  H30MEpHUs,  HU30MEpHI,
TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOJI- |
A30TCOJEpIKAIINE COCTUHEHHs, OMOJIOTMYECKH AaKTHUBHBIE BeIIeCTBa
(YyrneBonpl, KUpBI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUHU M 3aKOHBI (Teopus
XMUMUYECKOTO CTpPOEHHsI opraHmdeckux semectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHUYECKHE
CBEIICHUS O CBOWMCTBaX, COCTaBe, IMOJy4YeHUH H Oe30MmacHOM
WCIIOJIb30BAHUM  BAXKHEMIIMX HEOPraHUYECKHMX U  OPraHMYeCKHUX

BCIIICCTB B 6BITy u HpaKTH‘{eCKOf/'I ACATCIIBHOCTH YCJIOBCKA

1.3

ChopMUPOBAaHHOCTh yYMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUM,  YCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOLIME IIOHATUSA IIPU ONMCAHUM COCTAaBa, CTPOEHUA H

MPEBPALICHUN OPraHUYECKUX COCTUHEHUIN

1.4

c(hOpMUPOBAHHOCTh YMEHHH HCIOIb30BaTh XMMHUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHSI MOJICKYJSIDHBIX H CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) (opMya OpraHMYECKHX BEIIECTB U  YpaBHEHHA
XUMUYECKUX PEaKLUi, U3TrOTABIMBATH MOJIETIU MOJIEKYJI OPTraHUYECKUX
BEILECTB I WUIIOCTPALMM UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCT,  yMEHHMM  yCTaHaBIMBATh  MPUHAIJIEHKHOCTH
W3YYEHHBIX OPraHMYECKHX BELIECTB IO MX COCTaBy U CTPOEHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHeHHH (yriaeBoJOpOpbl,
KHCIIOPOX M a30TCOAEP)KAILUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMs), JaBaThb UM  Ha3BaHHUA IO  CHCTEMaTUYECKOU

HomeHknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHUS ONPEACISATh BUIBI XUMUYECCKOW CBSI3H B

OpPTaHHYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIE)

1.6

ChopMUpOBaHHOCTh  YMEHHSI HPUMEHSTH: TIOJOXEHUS  TEOPHH
CTpoeHusi opranudeckux BemectB A.M. ByrtnepoBa ansi oObsicCHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa WU CTPOEHUS; 3aKOH

COXpPAaHCHUS MaCChbl BEIIECTB

YrieBogoposl. Kucnoponconep:xariue Hu a30TcoJIepKallne

OpraHN4Y€CKUC COCANHCHUS. BLICOKOMOJ'IGKy.HHpHBIC COCAUMHCHUA

2.1

CdhopmupoBaHHOCT, YMEHUH TNPUBOAUTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJICIIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
STUJICHIJIMKONb, TIULIEPHH, (eHod, (opManbaerui, areTaibIeru,
MypaBbHHAs KHCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBas KHCJIOTA,
CTeapuHOBasi KHUCJIOTa, TJIOK03a, (QPyKTO3a, Kpaxmal, LeJIos03a,

TJIALUH)

2.2

CdopMUpOBaHHOCT YMEHUH XapaKTEpH30BaTh COCTaB, CTPOCHHE,
duznyecKkne M XUMUYECKHE CBOWCTBA THUIMHYHBIX MpPEICTaBUTENCH
pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, ITHIIEH,
MpONWJICH, aneTuieH, OyraaueH-1,3, mermnOyraauen-1,3, OeH307,
METaHOJI, ITAHOJ, STHUJICHIJIMKOIb, TIIMIEPHH, (EHON, areTaabIeTul,
MypaBbHHAsE M YKCYCHas KHCJOTHI, TJIFOKO3a, Kpaxmal, IeJITI0J03a,

AMHUHOYKCYCHAad KI/ICHOTa)

23

C(bOpMPIpOBaHHOCTL YMCHUSA WIUIIOCTPUPOBATL T'CHCTUUYCCKYIO CBA3b
MCXKOY THUIITMYHBIMHA npeaACTaBUTCIIAMU Ppa3IMIHbIX KJIaCCOB
OpTraHN4YCCKUX BCIICCTB YPAaBHCHUAMMN COOTBECTCTBYIOINX XUMHUYCCKHUX

peaxiuil ¢ UCII0JIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdopmMupoBaHHOCTH YMEHUS XapaKkTepU30BaTh HUCTOYHHUKHU
YTIEBOOPOIHOTO CHIPbs (He(Th, PUPOIHBIN Ta3, Yroib), CIOCOOBI UX

Hepepa60TKH H IPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepa60TKH

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O ITO3HAHHA, UCIIOJIb3YEMbIX B XMMHUH IIPU U3YUCHHUHN




BEIIECTB W XUMHUYECKUX SBICHUN (HAOMIOIEHHE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAaHUA i1 [PUHATUS pEUIeHUH B KOHKPETHBIX

KMU3HCHHBIX CUTyallusiaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

CdhopmupoBaHHOCT, yMEHMI COONMIOJATh TpaBUia MOJIB30BaHUS
XUMUYECKOW TIOCYJIOM M JIabopaTOpHBIM OOOpYJAOBaHHEM, a TaKXKe
paBujia O6paHIeHI/I$I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMHA

10 BBIIIOJTHCHUIO J]a60paT0pme XUMHUYCCKHUX OIIBITOB

33

ChopMuUpOBaHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMHYECKHUHA
HKCIEPUMEHT (TPEBPALICHNS OPraHUYECKHX BEIIECTB IPU HarpeBaHuH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHMYECKHUX BEILIECTB, JeHaTypauus OelKOB IpU HarpeBaHHH,
LIBETHBIE pEaKLUUU OEIKOB) B COOTBETCTBUM C MPaBUIAMHU TEXHUKH
0e30macHOCTH MpH OOpallleHuH C BeleCTBAMU U J1a0OpaTOPHBIM
00opya0OBaHUEM; MIPEACTaBIIATh pe3yJIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3almucud ypaBHEHUH COOTBETCTBYIOLIUX

peakiuii 1 GOpMYyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHI TPOBOJIUTH BBIYHCICHUS 110 XUMHYECKAM
ypaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WU
MPOIYKTa Peaklliu 10 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEaKLIUN)

3.5

CdhopmupoBaHHOCTH YMEHUI KPUTHYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, TMOJIYYaeMyl0 M3 pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoit napopMmaryu, cetb HTEpHET U IpyTne)

3.6

CdhopmupoBaHHOCT, YMEHHUU COONIOAATH TMPaBWIA DKOJOTHYECKU
1[eIecO00pa3HOro TOBENEHUSI B OBITY W TPYIOBOWM NEATEIHHOCTH B
LENSIX COXPaHEHHUS CBOErO 3J0POBBbS M OKpPYXKAIOIICH MPUPOTHOM
cpenpl, OCO3HaBaTh OMACHOCTh BO3JCUCTBHUS HA JKUBBIC OPTraHU3MBI
ONpeeNIEHHBIX OPTaHWYECKUX BEIIECTB, TTOHUMAs CMBICI MOKa3aTels
I[NAK (mpenenbHO AOMYCTUMOM  KOHLIEHTpAlMU), TMOSICHATH Ha
npUMepax CIocoObl YMEHBIICHHUS U TMPEAOTBPAIECHUS UX BPEIHOTO

BO3JICHCTBUSA Ha OpraHu3M 4YC€JI0OBEKa

11 KIIACC

Kon
NMpoBepPsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPpaMMBbl CpeIHero 001ero o0pa3oBanusi




pe3yJibTaTa

1

TeOpeTI/I‘lCCKI/Ie OCHOBBI XMMHH

1.1

Brnagenne cucteMoil XMMHYECKMX 3HAaHUW, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKa aTOMA, S-, p-, d-dIIEKTPOHHBIE OPOUTAII aTOMOB,
HMOH, MOJIEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHUCJICHHUS, XUMHYECKasl CBS3b, MOJIb, MOJIIpHAsE Macca, MOJSPHBIN
00BEM, KpUCTATMYECKAas pemeTka, THIBl XUMHYECKUX PEaKIui
(OKHCITUTENIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIAOTEPMHUYECKHE,
peakI MOHHOTO OOMEHA), PacTBOp, SJICKTPOIUTHI, HEIIEKTPOIHTEHI,
AJIEKTPOJIUTAYECKAS]  JUCCOIMAIMS, OKHCJIHMTENb, BOCCTAHOBHUTEb,
CKOPOCTh XMMHYECKON PEaKIuu, XUMUYECKOE PABHOBECHE); TCOPUHU U
3aKOHBI (TEOpHsl DJIEKTPOJUTHUECKON aucconuanyu, llepuoamueckuii
3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BbIK XUMUH, (PAKTOJIOTUICCKUE CBEIACHHS O CBOMCTBAX,
cocTaBe, TIOJyYCHHH W OC30MacHOM HCIOJIB30BAHUN BaKHEHIIIHMX
HEOPTraHMYECKUX BEUIECTB B OBITY M TNPAKTHUYECKON ACSITENbHOCTU

YCJI0OBCKa

1.2

ChopMupOBaHHOCTh yYMEHUH BBISBIATH XapaKTepHbIE TPH3HAKH U
B3aUMOCBA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONMCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M HUX IPEBpALICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUUN c MIOHATUSAMHU u IIPEACTABICHUAMU IPYTUx

C€CTCCTBCHHOHAYYHBIX IPCAMCTOB

1.3

BH&I[GHI/IG OCHOBHBIMH MCTOJaMHU HAYYHOI'O IIO3HAHUSA BCIICCTB H
XUMHUYECKUX SIBJICHUM (Ha6J’II-OI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

1.4

ChopmupoBaHHOCT, yYMEHUU ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHUYECKHX DJJIEMEHTOB B COCIWHEHHUAX Pa3IndHOTO
coCcTaBa, BHJ  XUMHUYECKOM CBs3M  (KOBAJICHTHAsl, HWOHHAs,
MeTaJTn4ecKasi, BOAOPOJHAs) B COCIUHEHUSIX, THI KPUCTAILITUYECKON
pPEMIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJsIpHas, WOHHAs,

METaJUTMYECKas)

1.5

ChopmupoBaHHOCT, YMEHUN OINpPEAEIATh XapakTep Cpelbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI

1.6

ChopmupoBaHHOCT, ~ yMEHHUS  KJIacCU(UUIUPOBATH  XUMHUYECKUE
peakuuy Mo pa3JIndHbIM MPU3HAKaM (YHCIy M COCTaBy PEarupyrouInx

BCIICCTB, TCIINIOBOMY B(I)(I)CKTY pCaknun, U3IMCHCHHIO CTEIIeHEeH




OKHCJICHUSA 9JICMCHTOB, 06paTI/IMOCTI/I pcakuuu, Y4acTuro

KaTaj3aTopa)

1.7

ChopMUpOBaHHOCTh ~YMEHHH  COCTABISATh YPABHEHUS  PEAKIHMA
pPa3JIMYHBIX TUIIOB, IOJHBIE M COKpALIEHHBIE YPAaBHEHUs pPEaKLUN
HMOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH peaKul HIyT

J0 KOHIIa

1.8

ChopmupoBaHHOCT YMEHUHN MPOBOJUTH PEAKIIUH, MOATBEPKIAIOLINE
Kau4eCTBEHHBIM COCTAaB  PA3JIMYHBIX HEOPTraHWYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOUIUE B BOJIHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

CdhopmupoBaHHOCTE YMEHHH PaCKpBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX peaxkuun MIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PeaKIUi

1.10

ChopmupoBaHHOCT, yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peakluy OT pa3iNyHbIX (JaKTOpOB

ChopmupoBaHHOCT, yMEHHUH  OOBSACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JICUCTBUS

(npunuun Jle [larense)

OO01mast u HeopraHu4decKasi XuMUs

2.1

CdhopmupoBaHHOCT, YMEHUU pacKpbIBaTh CMBICH [lepuoamueckoro
3aKOHa JI.1. Menpeneena " JIEMOHCTPUPOBATH €ero
CUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYD H  IPOTHOCTHYECKYIO

byHKIIH

2.2

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3jeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTeMbl xuMmMuueckux daeMmeHToB J[.M. MeHneneeBa, HCHOJIB3ys
MOHITHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTHUECKUe
YPOBHW»,  OOBACHATH  3aKOHOMEPHOCTH  U3MEHEHHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUU MO MepHojaM M rpymmnam

[Tepuoanueckoit cucreMbl XuMuuecKux 31eMeHToB .M. Menneneesa
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CdhopmupoBaHHOCT, YMEHHU XapaKTepH30BaTh (OMMHCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEPKIATh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHUYECKHUMH  BEIECTBAMH c MOMOINBI0  ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN
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ChopmupoBaHHOCT, ~ YMEHUIHl  yCTaHaBIMBaTh  INPUHAAJIE)KHOCTh

HEOPraHUYECKUX BEIIECTB MO MX COCTaBY K OINpPEACIEHHOMY Kiaccy




(rpymnme) coeaMHEeHU (MPOCThIE BEIECTBA — METAJUIBI U HEMETaJlIbl,

OKCH/JIbl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCT, YMEHHN HCIOJIB30BATh XHUMHUYECKYIO CHMBOJIHUKY
JUIS  COCTaBlieHUS (OpPMYyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peakuuii, cuctemaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMS OTJENbHBIX HEOPraHMYECKUX BelIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, rameéHas H3BECTh, HeraméHas HW3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHUE)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEP)KJIAaTh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPTaHUYECKUMH BEIIIECTBAMH c MOMOIIBI0  ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBITIOIHATH XUMHUYECKHN
SKCIEPUMEHT (pa3jlo’KeHHE TEPOKCHAA BOAOpPOJAa B IPUCYTCTBUU
KaTaJli3aTopa, ONpeleJIeHue CpeAbl pacTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBLHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (PaKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peakuuM, peakuud HOHHOro OOMeEHa,
Ka4yeCTBEHHbIC PEaKLIUU Ha cynb(dar-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA
KaTUOH aMMOHMSI, PELIEHHWE SKCHEPUMEHTAIbHBIX 3aJad IO TeMaM
«Meramne» u «HemeTanabsl») B COOTBETCTBUH C MpPaBHJIAMU TEXHUKHU
0€30macHOCTH TpH OOpaIIeHWH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
000pyZI0BaHUEM; IIPEICTABIATh pE3yJIbTaThI XUMHYECKOIO
SKCIIEpUMEHTa B (QopMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyJIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

ChopmupoBaHHOCT, yMEHHMI COONIOAATh MpaBWiIa MOJIb30BaHUS
XUMUYECKON TOCYI0M M J1abopaTOpHBIM OO0OpYJOBaHUEM, a TaKKe
mpaBmiia 0OpalleHusl ¢ BEIICCTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMU

110 BBIIIOJHCHUIO na6opaTopHHx XHUMHWYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHUs CEpPHOMN
KHCJIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH IMpEACTaBIECHUN 00
O0ImMX HAy4YHBIX MPHHOUIAX ¢ OKOJOTHYECKHX  Ipodiiemax

XUMHUYCCKOI'O MPONU3BOACTBA

XUMUS U KU3Hb. PacuéThbl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIOMIEH

€CTECTBEHHOHAYYHOW KapTUHBI MHpA, pPOJM XUMUU B [O3HAHUU




SBICHUN TPUPOABI, B (OPMHUPOBAHMHM MBIIIJICHUS W KYJbTYPBI
JUYHOCTH, €€ (YHKIHOHATHHOW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHus TPAKTUYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpee

3.2

CdopmupoBaHHOCTH YMEHUU KPUTUYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(POpMAIUIO, IOIY4YaeMyI0 HU3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTEpHET U IpyrHe)

3.3

ChopMHpPOBaHHOCTh YMEHUH COONIOAATh TpPaBUIa IKOJOTHYECKH
1eJIeCO00pa3HOr0 MOBEeNEHUS B OBITY M TPYJOBOH JEATEIBHOCTH B
HEJSIX COXPaHEHUsl CBOETO 370POBbS M OKPYXKAIOWIEH MPUPOJHOM

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JEHUCTBHSI HA JKUBBIE OpPraHU3MBbI
onpeAenEéHHBIX BEIIECTB, MOHUMas cMbich mokasarens 11K, moscHaTh
Ha MpuMepax crnocoObl YMEHBIIECHUS U MPEAOTBPAIIECHUs UX BPEIHOTO

BOSI[GﬁCTBPIfI Ha OpraHuvs3M 4€JIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHUHI MPOBOJIUTH BBIYMCIICHUS c
WCITIOIb30BAHUEM TIOHITHS «MaccoBasi JIOJISl BEIECTBA B PacTBOpPE»,
OOBEMHBIX OTHOIICHHA Ta30B IMPH XUMHUYECKUX PEAKIHUIX, MAaCChI
BEIECTBAa WM 00BEMA Ta30B MO HW3BECTHOMY KOJIMYECTBY BEINECTBA,
Macce WK 00BEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
TerIoBoro 3dexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI

BCIHICCTB, MMPCBPALLICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT coIepPKAHUA

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUU

1.1

[Ipenmer opraHnuecKkOM XMMHH: €€ BO3HUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
IOJyYEHUU HOBBIX BELIECTB M MAaTEpUANIOB. Teopusi CTPOEHUS OpPraHUYECKUX

coequHennii A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMyIbl OpraHMYECKHX BemlecTB. ['oMonorus, wu3oMepus.
XuMuyeckasi CBS3b B OPraHUYECKUX COETUHEHHSIX — OJMHApHBIE M KpaTHbBIE

cs3u. [IpencrasieHne o KiraccuUKaIMy OPraHUIeCKIX BEIICCTB

1.3

Homenknatypa opraHMyeckux COEIMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX Hpel[CTaBI/ITeHef/'I KJIaCCOB OPraHUYCCKUX BCUICCTB

VYri1eBOo10pOBI

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHM pAl. MeTaH U 3TaH — npocTenIne
NPEJCTaBUTENIN QJIKAHOB: (DU3UUECKHE M XUMHUYECKUE CBOWCTBa (peakiuuu

3aMCIICHUA U FOpeHI/Iﬂ), HaXO0XKACHUEC B IPUPOAC, IMOJTYYCHUC U IIPUMCHCHHUC

2.2

AJKeHBI: cOCTaB u CTPOCHUC, TOMOJIOTHYECKUI pAA. OTUJICH " MMPOMNUJICH —
HpOCTCﬁIHPIG npeaACTaBUTCIIN AJIKCHOB! (bl/ISI/I‘IeCKI/Ie A XUMHYECKHE CBOMCTBA
(peaKum/I THAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THUApAaTallid, OKUCJICHUA H

HOJ'II/IMepI/IBaI_[I/II/I), MOJIYyYCHHEC U ITPUMCHCHUC
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Ankanuensl: Oyrtamuen-1,3 u MerunOyranueHn-1,3: crTpoeHue, BaxHeilue
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). IlomyueHne cuHTETHUECKOTO

KayudyKa U Pe3HHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALIETHIICH —
NPOCTEHIIMKA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUue U
XUMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHNUS, TaJIOreHUPOBAHUs, THIpaTallly,

TOpPEHMSI ), IOJyUYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUEeCKHME M XHMHUYECKHE CBOMCTBA
(peakuuy rajgoreHMpoBaHUsI U HUTPOBAHU ), IIOJYyYEHUE U IpUMEHEHUE. Toiyour:
COCTaB, CTpoeHHe, (u3MYecKMe M  XUMHYECKHEe CBOMCTBa  (peakuuu
raJJOTeHUPOBAHUSI M HUTPOBAaHMA), IMOJy4€HUE MU HpUMeHeHHe. TOKCHYHOCTh
ApCHOB. T'eneTnueckas CBSI3b MCXKIAY YyrjiaeBoaopoaaMu, NPUHAMICKAIIUMU K

Ppa3JIMYHbBIM KJIaCcCaM

2.6

[TpupoaHbIe HICTOYHHUKH YIIIeBOA0PO0B. [Ipupoanblii ra3 u nomyTHele HeTAHBIC




ra3el. Hedtp u e€ mpoucxoxnenne. Criocodsl mepepabOTKu HEPTH: MeperoHka,
KPEKUHT (TePMHUYECKUH, KaTalnuTU4eckuit), muposus. IIpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €r0 nepepadboTKu

Kncnoponcoz{epmamne OpPraHN4YCCKHUC COCINHCHUA

3.1

ITpenenbHble OAHOATOMHBIE COMPTHI. METaHO U 3TAHOJI: CTpPOEHUE, (PU3NIEeCKHue
U XUMHYECKHe  CcBOWcCTBa  (peaklMM C  aKTUBHBIMM  METaJUlaMu,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), NpUMEHEHHE. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBUE METAaHOIA M 3TaHOJIa HA OPraHU3M 4YeJIOBEKA.
MHoroaToMHbl€ CIUPTHL. DTUIEHIVIMKONIb U TIHULEPHH: CTPOEHUE, GU3NUECKUE U
XUMHYECKHE CBOMcTBa  (B3aMMOJAEMCTBME CO  WICJIOYHBIMM  METajllaMH,
KauecTBEHHAsl peaklusi Ha MHOIOAaTOMHbIE cIupThl). JlelicTBUE Ha OpraHu3M

YCIOBCKaA. HpI/IMeHeHI/IC TJIIMIOCPUHA U OTUJIICHIJIUKOJIA

3.2

@deHONM:  CTpOEGHHE MOJIEKYJNbI, (U3MYECKHe U XUMHUYECKHE CBOICTBa.

TokcnynocTs enona. [Ipumenenue penona
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AJ'ILI[CFI/II[LI 1 KCTOHBI. (I)OpMaJ'ILI[CFI/III, aleTalIbACTU/: CTPOCHHUC, (bPISI/IquKI/IC n
XHUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA M BOCCTAHOBJICHUA, KAYCCTBCHHBIC

peaxium), MojiydeHrue u NpuMeHeHne

3.4

OnHOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTpOEHHE, (PU3NUECKHe U XMMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE [T
Kjlacca KHUCJIOT, peakius OSTepuuKaliu), TMOIyYeHHe ¢ TNPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHUCIOT. Mblta KaK COJIM BBICIITHAX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,Z[CI\/'ICTBI/IC

3.5

Crnoxxubie 3GuUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOMKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [lpumenenue xupoB. buonoruyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, AM- U TOJIHCAXapUIbI).
I'moko3a — mpocTedmnii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI,
¢du3nueckue 1 XUMHYECKUe CBOIcTBa (B3aumozeiictue ¢ ruapokcuaom meau(ll),
OKHMCJICHHE aMMHauyHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHME,
OpO’KeHHE TIJIIOKO3bl), HAXOXKJIEHHE B IMPUPOJE, NPUMEHEHUe, OMOoJoruuecKas
posb. DorocunTe3. PPyKTO3a KaK MU30MEP IIIOKO3bl. KpaxMair u 1emiono3a Kak
npuposaHble noiauMmepbl. CTpoeHHME Kpaxmala M LEeJUIo03bl. Pusndyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIn3, KAUeCTBEHHAs PEaKIs C HOJ0M)

A30Tcoz[ep>1<amne OpPraHNn4€CKUeC COCANHCHUA

4.1

AMMHOKHCIOTEI KakK aM(i)OTepHBIe OpPraHnu4cCKuUuc COCANHCHUA. dusnyeckue u

XUMUYECKHE CBOMCTBA aMWHOKHCIOT (Ha TpUMepe TIUIMHA). buomormdeckoe




3HAYCHHUEC aMHUHOKHUCIIOT. HGHTI/I)ILI
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benku kak mpHpOAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHHs. [lepBuuHas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OEIKOB. XMUMHUYECKHE CBOMCTBA OEIIKOB:

THJIPOJIN3, ICHATYypallvsl, KAYeCTBCHHbBIE peaKIuy Ha OeIKu

BBICOKOMOIEKYIISIPHBIE COCITMHEHNS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHMIA; MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MTOJIMMEpU3allun, CPCAHAA MOJICKYJIAPpHAA
macca. OCHOBHEIC METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,I[I/IHeHI/Iﬁ -

noJIMMeEpur3annsa U MOJMKOHACHCAI A

5.2

OKCIEPUMEHTAIbHBIE METOJIBl M3YyYEHHsI BEIIECTB W MX MPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3LaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIaCTMAcCC,

Kay4yyKoB. [loirydeHne CMHTETU4ECKOr0O Kay4yKa U pEe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XuMHUYEeCKUW 371eMeHT. AToM. Sipo aToma, M30TOMBI. DIEKTPOHHAs 000JI0UKA.
DHepreTuveckue YpoBHU, IOJYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DJIEMEHTEHI.
OcoOeHHOCTH pacTpeeNieHus dJEKTPOHOB MO0 OpOUTANIsIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAILHs aTOMOB

1.2

[Tepuoanueckuii 3akoH u [leproauyeckas cucrema XUMHIECKUX 371eMeHToB [1.1.
MenneneeBa. CBsi3b MNEPUOJAMYECKOrO0 3akoHa W Ilepmogmyeckoil cHCTEMBI
XumMudeckux 3ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XUMHUYECKHX OJIIEMEHTOB H
o0pa3yeMbIX UMH TMPOCTBIX M CIIOXHBIX BEIICCTB IO TPYIIAM W IEPUOIAM.

3HaueHue NepruoINYECcKOro 3aKoHa B pa3BUTUH HAyKU

1.3

Ctpoenue BemiecTBa. XHMHUYECKass CBA3b. BHJbBl XHMMHUYECKOW  CBS3U
(koBaJieHTHAs HEMOJISIpHAST W TOJSpHAs, HOHHAs, MeTaJindeckas). VoHbI:
KaTHOHBI U aHHUOHBI. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKOU CBSI3U

(0OMEeHHBIN M TOHOPHO-aKIENTOPHBIH). Bogopoanas cBs3b

1.4

BaneHTHOCTS. SHCKTpOOTpI/ILIaTCJ'IBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. TWNbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTH CBOMCTBA
BEIIECTB OT THIA KpUCTAUIMYECKOM peméTku. IloHsATHE O AMCHEpCHBIX

cucrtemax. McTuHHBIE U KOJUIONAHBIC PAaCTBOPHI. MaccoBas J0JIs1 BCIICCTBA B




pactBope

1.6

Kiaccudukanmst HeopraHudeckux coennHeHnii. HoMeHkiatypa HeopraHu4ecKux

BCIICCTB

1.7

XumMuueckas peakmus. Knaccudukanus XUMHYECKUX peakuuii B
HEOPraHWYeCKOW M OPraHMYeCKOM XUMHUHU. 3aKOH COXpPAaHEHHS MacCChl BEIIECTB,

3aKOH COXpaHCHHA U MPEBPALICHUA DHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLUIME HA

coctostHue xumudeckoro papHoBecus. [Ipunnun Jle [llatense

1.10

BHCKTPOHI/ITI/ILIGCKEUI Jucconuanus. CuilbHBIE U ca0bIe SJICKTPOJIUTHI. Cpez[a
BOIHBIX paCTBOPOB BCHICCTB: KUCJIIA, HeﬁTpaIIBHaH, mejIoyHas. PeaKI_II/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHEIE pcakuuu

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxenne HemeramuioB B lleproaudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOEHHUs aTOMOB. Dusndeckue
CBOWCTBA HEMETAJIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMeEpe KUCIOPO/a, Cephl,

dbocdopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHWIMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
dbochopa, yrimeponra W KpEeMHHA) U HX  COeAUMHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHwi). [IpuMeHeHue

BAKHENIIINX HEMETAIJIOB U UX COENUHEHUN

2.3

Meramnbl. Ilonoxenune meramioB B Ilepuogudeckoll cUCTEME XMUMHYECKUX
anemenToB (.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0ue ¢pusznyeckue cBoicTBa MeTauioB. CIUIaBbl METaJLIOB.

DNEKTPOXUMHUECKUN Psi/i HAIPSLDKEHUH METalIOB

2.4

XWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJIMA, KaJbIUH,
MarHuii, aJTFOMUHHHA, ITUHK, XPOM, JKeJIe30, MeIb) W HX coequHeHwmid. OOmme

CIIOCOOBI MOJIYy4YCHHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy U TCXHHUKCE

2.5

I'enetnueckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINUX K PASTITUIHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xuMun B 0Oecre4eHHH 3KOJOTHYECKOW, SHEPreTUYeCKOW M TMHIIEBOI
0€30MacHOCTH, Pa3BUTUU MeauLUHBL. [loHATHE O HayYHBIX METOAaX MO3HAHUS

BC€IIECCTB 1 XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOIYYEHUS




BOXHEHIIMX BemecTB. YenoBEeK B MHUpPE BEHIECTB MU MATEPHAIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepualibl Uil JJIEKTPOHUKH, HAHOMATEpUANIbl, OPraHUYECKHE U

MUHEpPAJIbHBIE y100peHUs

33

XuMUsg W 30pOBbE UENOBEKAa: MPaBHJIa HCIHOJIb30BAaHUS JIEKAPCTBEHHBIX
[IpernapaToB, MpaBuiia 6€30MacCHOr0 UCIIOIB30BaHUS IPETapaToB OBITOBOM XUMUU

B [TIOBCEIHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Xumus. 10 knacc. bazoBbiil ypoBeHsb : yueOHuk / O.C. I'abpuenss. — 7-e u3f.,
crepeotur. — M. : [Ipoda, 2019. — 191
Xumus. 11 knacc. bazoBbiit ypoBeHnsb : yueOHuk / O.C. I'abpuenss. — 7-e u3f.,
crepeotun. — M. : [lpoda, 2014. - 223

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. Pageukuit A.M. Jlunaktuyeckuit Matepuan no xumuu 10-11: mocobue ais

yuutens/ A.M. Paneuxuii — M.: [Ipocsemenue, 2016r. M.:

2. T'apa H.H., I'abpyceBa H.U. Xumusa. 3amauyHuk ¢ «moMomntHukom». 10-11

kiaccsl - M.: [IpocBemenue, 2013r.

3. Kyszbmenko, U. E. Tectsl no xumuu. 8-11 knaccer: yuebnoe nocodue / H. E.

Kyssmenko, B. Epémun. - M. : Ok3amen, 2014.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[IpeseHTanuuy no xumuu 1 10 kjiacca — noJIe3HbIE MATEPUAIIBL [ YUUTEIIS

[Ipe3enTanum 1mo xumun Juisd 11 kgacca — Moae3HbIC MaTePUANBI JIJIS YUUTEIS



https://www.art-talant.org/publikacii/himija/prezentacii/10-class
https://www.art-talant.org/publikacii/himija/prezentacii/11-class
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