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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1mo XMMHHU Ha YPOBHE CpPEIHEro 0OIIero oOpa3oBaHUs
cocTtaBiieHa B cooTBeTcTBUM ¢ DenepanbHbiM 3aKk0HOM OT 29 nexadbpst 2012r. No
273-d3 «O06 obpazoBanun B Poccuiickoit ®enepanuu», TpeOOBaHUSIMU
denepanabHbIX FOCYJapCTBEHHBIX 00PA30BATENIbHBIX CTAHIAPTOB CPEIHETO OOIIETO
oOpazoBanus, PenepanbHOl 00pa3oBaTEIbHOM MNPOrPaMMbl CPETHEro OOIIETro
oOpazoBanus, nporpammoint Bocnutanust MAOY «uxenepubiit muneit HI'TY», ¢
y4€TOM  KOHIENIMU TMpernojaBaHusi y4eOHoOro mpeamera «XUMHUS» B
oOpa3oBarenbHbIX oOpraHusanusx Poccuiickoir ®epepammu n YcrtaBa MAOY
«uxenepnpit muuen HI'TY ».

XHUMUYECKOE oOpa3oBaHue, II0JIy4aeMOoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIlul, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBanHocTH. OHO CIYXHUT 3aBepLIAIONIMM 3TallOM peaju3allid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
HEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbIO U IIPUPOIHOM CpEJIE.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyl poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUAIbHOM KYJIBTYPBHI.
Ona BHOCHUT CBOMW BKJIaJl B ()OPMHPOBAHUE PALIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLUIEM MUpPE KaK O €JIMHCTBE
IPUPOJIbI U YeJOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE NMOHMMAHHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BOZMOXXHBIMHU 001aCTAMU IPUMEHEHHUS.

TecHO B3aUMOAEUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTajia
HEOTHEMJIEMOM 4acTbI0 MUPOBOM KYyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W KM3HM KakJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBlIeHA HA pPELICHUE
rI00aNnbHBIX MTPOOJEM YCTOMYMBOIO PpPAa3BUTHUS UEJIOBEYECTBA — ChIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKONW O€30IIaCHOCTH M OXPaHbI 3[I0POBbSL.

B coorBercTBUM ¢ OOMMMHM UENSIMU W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCIICIIHOIO BKJIKOYEHHUS B JKU3Hb COLMyMa, IIPOJOJIKCHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeameTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KYpChl —
«Oprannyeckass xumusi» U «OOmas ¥ HeopraHWYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HAaHHWK MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONICH XUMUH) U
OpraHndeckon xumuu. GopMupoBaHNE JAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU



npeaMeTra oOecreuynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOopMHUpOBaHa B MPOrpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXOJa K H3Y4YEHUI0O Yy4yeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETHUECKNX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIICCTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCHYECKONW TEOPUU CTPOCHHSI OPTaHWMYECKUX
COCIMHECHHMM, a TakKe Ha YpPOBHE CTEPEOXUMHUYECKUX M  DIEKTPOHHBIX
MPEACTAaBICHU O CTpoeHuHn BemiecTB. CBeneHMss 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCSA B PA3BUTHHU — OT YIJIEBOJOPOJIOB JIO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckoll XHWMHUU IOJIYyYarOT pPa3BUTHE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEpBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYCCKOHN CBSI3H, KIaCCU(UKAITMOHHBIX NMPHU3HAKAX BEIICCTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT X CTPOCHHUS, O XUMHUCCKOU PEAKIIHH.

[Tomr HOBBIM yriaoM 3peHUS B TmpeaMeTe «XuMHsS» 0a30BOT0 YPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BelIeCTBaX W
xuMHuueckoil peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUs» OOyYaromMuMCsl MPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOAOJOTUYECKUX TMO3UIIUMN,
rIy0o)Ke TOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIUMH 3TOro 3aKoHa — OT
0000111ar0111e# 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi jomnoiHsercs B kKypcax 10 m 11 kiaccoB
dJIEMEHTaMU COJICP)KaHMS, WMCIONIUMHU KYJIbTYPOJOTUUECKHH W TPUKIATHOU
XapakTtep. OTH 3HAaHUS CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3U XUMHH C
JIPYTUMU HayKaMH, PAacKphIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHYECCKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAKCHHUS K TMPOIECCY
TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUUECKHUX MPUIOKCHUA XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCSA B OOMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIHBAThH WHOOPMAIUIO U
OpUMEHATh €€ JUJId TIONOJIHEHUS 3HAHWM, pelIeHUS WHTEUICKTYaJbHbIX U
AKCIIEPUMEHTANILHBIX HCCIEA0BAaTENIbCKUX 3a7a4. B 1enom conepkanue yueOHOTro
npeaMeTa  «XUMHUsSD ~ JAaHHOTO  YPOBHS  M3YYEHHUS OpPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHPOBO33PEHUECKONW OCHOBBI IS TTOHMMAaHUS
bunocodckux uaeH, TakMX Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYEeCKOro M
OpraHUYeCcKOro Mupa, OOYCJIOBIEHHOCTh CBONCTB BEUIECTB HMX COCTaBOM U
CTPOCHHEM, I[T03HABAEMOCTh TPUPOJHBIX SIBJICHUM MYyTEM OKCIEPUMEHTA U
pelIeHHs] TPOTUBOPEYMI MEXKITy HOBBIMH (aKTaMH U  TEOPETUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJIOTHUECKUX Tpodiem, a



TakKe MpodseM cOepeKeHUsl IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmmane pemeHus 3aad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHH TOAXOAbI K OMNpPENeTICHUI0
colepXaHusi M TOCTPOCHHSI MpeaMeTa MpeaycMaTpuBaioT (OpMHpPOBAaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, HUMEOIIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACATENBHOCTU: PpELICHUA TNpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUHU
XUMUH.

['maBHBIMU LEJISAMH HU3y4eHHus nmpeaMeTa «XuMus» Ha 6a3oBoM ypoBae (10
—11 k1n.) aBastoTCs:

e (opMupoBaHHE CHCTEMBl XHUMHYECKHMX 3HAHHM KaK  BaKHEHIIEH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATHUS, (PYyH/IAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHMMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHHI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHHE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOIUMBIX [JIsI HPHOOpEeTEeHUs
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSCHEHHEM XHMMHYECKOTO HKCIIEPUMEHTAa, COOJIIOJICHHEM  IPABUII
0€301acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atumMm, comepxaTeibHasi XapaKTepUCTUKA IIeJIe U 3a/1a4 U3yUYeHUs
npeaMeTa B MporpaMMe Mo XUMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpelHero olmiero oopazopanusi. CeromHs B
OpernojaBaHUM  XUMUM B OOJbIIed cTeneHu OTHaércs  MpeArnodYTeHHe
IPAKTUUYECKOM KOMIIOHEHTE COJAepKaHUs OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIIYCKHHUKA 00I11€00pa30BaTEIbHON OpraHMU3aliM, BIAACIOIIET0 HE
HAaOOpOM 3HaHUHM, a (YHKUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMH aKTUBHOTO TOJYYCHHsI 3HAaHWW U MPUMEHEHUS UX B peajbHOU >KU3HH
JUISL peLIEHUs] TPAaKTUYECKUX 3a]1ay.

B cBs3u ¢ 3THUM mpu U3YYEHHH TMpeaAMeTa «XUMHS» TOMHHHUPYIOIIEEe
3HaYEHHE MPUOOPETAIOT TaKHUE LIETU U 3a1a4M, KaK:

e ajanTanus 00y4yarlUXcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
GbopMUpOBaHHE HMHTEJUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY  IPUHSATHIO
IPaMOTHBIX PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYaIIMUsIX, CBA3aHHBIX C
BEII[ECTBAMU U UX IPUMEHEHHUEM;

e ¢opMupoBaHue y OOy4YalOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIINI ), UMEIOIIUX YHUBEPCAIIBHOE 3HAUCHHE JIJISl Pa3IMYHbIX BUIOB



NESATeTPHOCTH: pENIeHUs mpoOyieM, TIOWCKa, aHaimm3a W 00paboOTKH
uHdopmaIuu, HEOOXOAMMBIX JUIsl TPUOOPETEHHsS ONbITa JIEATENbHOCTH,
KOTOpasi 3aHUMAaeT BaXKHOE MECTO B MO3HAHWU XWMHHU, a TAKXKE JIJIsl OLIEHKH
C MO3UIUN KOJIOTMYECKOM O€30MacHOCTH XapaKkTepa BIMSHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPraHU3M Y€JIOBEKa U IPUPOAHYIO CPENY;
pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00yUaroIUXCsl: CHOCOOHOCTH CaMOCTOSITENIBHO MTPHOOPETaTh
HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBUH C >KU3HEHHBIMHU MOTPEOHOCTSMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH I IOUCKA U
aHaM3a ydyeOHOW W HAyYHO-TOMYJISIPHOM HH(OpPMALMU XHUMHYECKOTO
COJIEpKaHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATUBHOIO U
JIOTUYECKOTO MBIIIJICHUS, Ha0JII01aTEeIIEHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIMMBbI, B YAaCTHOCTH, IIPHU
TUTAHUPOBAHHUH U TIPOBEJICHUH XUMUIECKOTO IKCIIEPUMEHTA;

BOCIHTAHHE Yy oOOyyaroumxcs YOEeKIEHHOCTH B TyMaHUCTHYECKOU
HAIMPaBJICHHOCTH XUMHUHU, €€ BAXXHOW POJU B PEIICHUU TIIOOATBHBIX
npobiieM paloHaIbHOrO IPUPOIOTIOIB30BAHMS, MOTIOJTHEH U S
PHEPreTUUECKUX PECYpPCOB M COXPAHEHMs] MPUPOJHOTO PABHOBECHUS,
OCO3HaHMUSI HEOOXOJIMMOCTH OEpEXKHOT0 OTHOIICHHS K MPUPOJE U CBOEMY
3IOPOBBIO, & TaK)Ke MPHOOPETEHHUs OMbITa HCIOIB30BAHUS MOJYUYEHHBIX
3HAHWK TSI TPUHSATHS TPAMOTHBIX PEIICHWHA B CHUTYAIlUSAX, CBS3aHHBIX C
XUMUYECKUMH SIBIICHHUSIMHU.

OO11ee YKciio YacoB, OTBEAEHHBIX JIJIsl M3yUYEHUs] XUMUU Ha 0a30BOM YPOBHE

cpeaHero obuiero odpazoBaHusi, coctaBisieT 68 vacoB: B 10 kimacce — 34 yaca (1
yac B Heento), B 11 kimacce — 34 yaca (1 gac B Hefieno).

5.

Y4eOHo-MeTOAUYECKOE U MATEPUATbHO-TEXHMYECKOe o0ecreyeHue
o0pa3oBaTeIbHOIO MpoLecca
Jluteparypa nis 00y4aromuxcs
[Na6puensn O.C., OctpoymoB W.I'., CrnagkoB C.A. Xumus. 10 kiacc.
bazoBelii ypoBeHb. AO «M3natenscTBo «lIpocBemienue», 2025
INa6puensn O.C., OctpoymoB W.I'., CrnankoB C.A. Xumus. 11 kiacc.
bazoBelii ypoBeHb. AO «M3natenscTBO «lIpocBemenue», 2025
Xumusi. COOpHUK 3a/lady M yIpakHEHHH. Yd4eOHO-MeToanueckoe mnocooue/
JI.B.Illepaumeiaa, M./[.ITonexxaeBa, A.M.AnapaeB. HoBocubupck: M3a-Bo
HI'TY,2019-63c.
Oprannueckas xumus 10: Yae6noe mocobue mist yuarnuxcs /A.B.CkBopiioB
- HoBocubupck: Uzn-sBo HI'TY,2006 -84c.
XUMWS. TloaroroBxka k EI'D. Temartnmueckue TecThbl. ba3oBbIl U
NOBBIIIEHHBIN YpoBHU. 10-11 kimaccel: moa pen.

B.H.doponbkuna. - PocroB u//1: uzn-so Jleruon, 2024. 476 c.



Jluteparypa nis yunrens

1. Ta6puensa O.C., Jlvicoa I'.I'. Xumusa. 10 kmacc. ba3oBwlii ypoBeHb.
[IpoBepounsie  ©U  KOHTposibHble  paboTel. AO  «M3marenbcTBO
«IIpocseuieHue»

2. T'abpuensu O.C., Jleicoa I'.I'. Xumus. 11 kmacc. ba3oBwlii ypoBeHb.
[IpoBepounsie U  KOHTposbHble  pabotel AO  «M3marenbcTBO
«IIpocsemenue»

3. Xumwus. [Tocobue-peneTuTop Mjs MOCTYMAONINX B By3bI - PocToB H//l: u3a-
BO «DenHnkcy, 2018.-768¢

4. Xomuenko [.II. Ilocobme mo xumum ans nocrynatrommx B BY3pr.- M.:
Hosas BomHa, 1996.-462c.

5. JIéekun A. H., KapmoBa A.A. IlIkonbHas XuMusi: camoe HEOOXOJIUMOe. -
CII6.: «ABanony»; «A30yka-kiaccuka»: 2016. - 288c.

6. KapmoBa A.A., JléBkun A.H. Opranudeckas XuMus: 3aga4d |
npaktuyeckue padotel. - CII6.: «ABanon»; «AzOyka-kimaccukay»: 2015. -
240c.

7. IletpoB A.A., bambsn X.B., Tpomenko A.T. OpraHuyeckas XuUMUSA:
yueOHuK it By3oB//mon pen. Cragauuyka M.JI. - CII6.: «iBan ®@enopoBy,
2020. - 624c.

8. Peaknuu Heopranmyeckux BemiecTB: crpaBouyHuk /P.AJluaun, B.A.
Momnouxko, JIJI. Aunpeesa; noa pea. P.A. Jluguna. - M.: JIpoda, 2007. -
637c.

9. Jlugun P.A. CnpaBoyHuK 1O 0OIIEed ¥ HEOPraHWMYECKOW XUMUU. - M.:
[Ipoceemenue: Yue6.mrt., 2001. - 256¢.

udposbie oOpa3oBaTebHbIC pecypchbl U pecypcebl cetu UHTEepHeT

1. bubmunoreka I{OK https://m.edsoo.ru/7f41837¢c

2. Xwumwus 10 kmace. Xumus 11 kmace. OO0 «Sxmace» https://www.yaklass.ru/

3. Xumua 10 wmacc. Xwmmsas 11 kmace. OO0  «Doxc-popa»
https://foxford.ru/wiki/himiya

4., Xwmmsa. 10 kmacc. Xwmmus 11 xmace, DPI'AOY AIIO "Axagemmus
Munnpocseniennst Poccun" https://apkpro.ru/

5. Xwmmus, 10-11 xmaccer, TAOY BO MI'TTY

6. Ilopran ®UIIN — denepanbHBIE WUHCTUTYT MEJArOTMUECKUX H3MEpPEHUI
http://www.fipi.ru

7. S cmam EI'D. Xumusa (Moayidbp MO peIICHHIO TPYyAHbIX 3amad). AO
N3narenscTBO «IIpocBemienne»

8. Xwummus. 8-11 knacc: bubnuoreka 3JeKTPOHHBIX HATMSAHBIX nocobui (OO0
"Kupwin u Medoauit"; @I OMTO)



https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/
https://foxford.ru/wiki/himiya
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9. Xumusa (8-11 xmacc) BupryanmbHas mabGopatopus: YdeOHOE 3JIEKTPOHHOE
uznanue (Jlaboparopus cucremsl MyiabTuMeana, Mapl TY)

gk~ WDN -

O©Ooo~~NOoO ool WN -

TexHuveckue cpeacrsa

. [lepcoHanbHBIN KOMIIBIOTEP C IPUHTEPOM
. MaTepakTBHAs JOCKa

. MynbTUMEIUIHBIN [IPOEKTOP

. AKycTruyeckas cucrema

. MarauTHO-MenoBas J0CKa

ITeyaTHbIe MOCOOUSA

. KoMIIIeKT 1m1akaToB 1o TeXHUKE 0€30IIaCHOCTH

. [lepnonnyeckas cucrema XuMuyeckux 3seMeHToB .M. MenneneeBa
. PacTBOprMOCTH COJI€ii, KUCIIOT U OCHOBAaHUM B BOJIE

. I3MeHeHune uBeTa MHANKATOPA B Pa3JIMUYHBIX CpeIax

. DNEKTPOXUMHUYECKHUN PsIJl HAPSKEHUN METAIIIIOB

. KOMIUIEKT MOPTPETOB YUEHBIX-XUMUKOB

. Cepust TaGIMI] IO HEOPTaHUYECKON XUMHUHU

. Cepust TaOGIMI] IO OPraHUYECKOM XUMHUH

. Cepust TaOIMI] IO XUMHYECKUM MPOU3BOACTBAM

YyeOHO-IpaKTHYECKOE H Y4eOHO-1a00paTOpHOE

o0opynoBaHme

o N

9.

o0k whE

Becehl anekTpoHHbBIE

CTOJIMK HOXBbEMHBII

[lITaTuB HEMOHCTPALIMOHHBIN

Anmnapar i NpOBEACHUS XUMUYECKUX peaKIui

DOBANOMETP

[TpuGop 1y1st HIUTFOCTPALIUK 3aBUCUMOCTH CKOPOCTH XMMHUYECKHUX
pEaKLMM OT YCIOBUN OKPYKAKOLLEU CPEbI

HaGop niis snekTpoiau3a 1eMOHCTPAIIMOHHBIHN

[Tpubop At OMBITOB TTO XUMHHU C INEKTPUICCKUM TOKOM
(;1abopaTopHbIi)
[TpuGop a1t OKKUCIICHUS CIIUPTa HAJT METHBIM KaTaJIu3aToOpOM

10.TTpubop nsist MOTy4IeHUS TATIONI0ATKAHOB JEMOHCTPAIIMOHHBIH



11.TTpuGop A1 OTyYEHUsT PACTBOPUMBIX BEIIECTB B TBEPJIOM BHUJIC

12.TIpubop aiis onpeaeseHus cocTaBa Bo3ayxa

13.TITpubop A1 MILTIOCTPAIIMK 3aKOHA COXPAHEHHSI MACChl BEILIECTB

14.YcranoBka JiJis MEpEeroHKH BEIIECTB

15.1Tpubop a1 MoaydeHUs Talou10aIKaHOB M CJIIOKHBIX 3(PUPOB
71a00paTOPHBII

16.Konbonarpesarens

17.9nexTpornanTka

18.bans komOuHUpOBaHHAs TabopaTopHas

19.Bechl 118t CHITTyYnX MaTEPHAIIOB

20.ITpubop a1st mosydeHus ra3oB

21.CrnuproBka nabopaTtopHas

22.MarnuTHas MelanKa

23.Habop nocyasl 711 peaKTUBOB

24.Habop nocyabl U MPUHAIEKHOCTEN 17151 paOOTHI C MaJILIMU
KOJIMYECTBAMU BEIIECTB

25.Habop npuHaIes)KHOCTEN AJIT MOHTaXa MPOCTEHIITNX TPUOOPOB TI0
XUMHH

26.KoMIuiekT K010 1IeMOHCTPAIIMOHHBIX

2/ .Habop npoOok pe3nHOBBIX

28.I1pobupka NByXKOJIEHHAs

29.KOMIUIEKT CTEKJITHHOM MOCY bl Ha ITH(haX T1eMOHCTPAITMOHHBIH

30. {o3upyroriee yCTpOUCTBO (MEXaHMIECKOE)

31.KommuiekT u3nenwmii u3 kepamuk, papdopa u dasHca

32.KoMIIIeKT MEpPHBIX KOJIO

33.KoMIIeKT MEpHBIX IIMIIMHIPOB CTEKISTHHBIX

34.KoMIIeKT BOPOHOK CTEKIISTHHBIX

35.KommiekT nuneTok

36.KoMIuIeKT cTakaHOB TUTACTHKOBBIX/CTEKIISTHHBIX

37.KOoMIUIEKT CTakaHOB XMMHUYECKUX MEPHBIX

38.KOMIUIEKT CTaKaHUYMKOB IS B3BEIITMBAHHSI

39.Yammra kpuctamim3anuoHHas

40.11unier TUTETBHBIC

41.bropeTka

42 I1poOupka

43.banka 1Moj| peaKTUBbI MOJUITHICHOBAS

44, Habop CKISTHOK JIJIs pACTBOPOB PEAKTUBOB

45.TTanouka CTeKIsIHHAS

46.11taTtuB 11 mpoOUPOK

47.BopoHKa JieuTebHasl



48.Crynika dhapdopoBas ¢ MeCTUKOM

49.3axuM TPOOUPOYHBIHA

50.Yamreuka 151 BeIMapUBaHUS

51.dunbTpoBanbHas Oymara/GuIbTpbl OyMakHbIC

52.Turenb

53.KoMruiekT Mojenel KpUCTAIIMUYECKUX PEIIeTOK

54.Habop 1151 MOJIETUPOBAHMS CTPOEHUSI HEOPTaHUYECKUX BEIIECTB
55.Habop 17151 MoJieTupOBaHMs CTPOEHUSI OPTaHUYECKUX BEIIECTB
56.Habop nns MmoaenupoBaHusi CTPOCHUS aTOMOB U MOJIEKYJT
57.KoMmjekT KOIeKIIHi

58.KoMIIIeKT XUMHUYECKUX PEAaKTUBOB

59.KoMriekT mopTpeToB BEIMKINX XUMUKOB



COIEPKXAHUE OBYYEHUA

10 KITACC
OPTTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHU

IIpenmer opraHM4yeckod XUMHMM: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IIOJYYEHHH HOBBIX BEIIECTB M
MarepuasioB. Teopusi CTpOEHUsI OpraHMYecKux coeauHeHuii A. M. bytnepoBa, €€ oCHOBHbIE MOJOKEHUSA. CTPYyKTypHBIE
(dbopMysbl OpraHUYecKux BeliecTB. ['oMonorus, uzomepusi. XuMHUECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OAMHAPHbIE
Y KpPaTHBIE CBS3H.

[IpencraBienne o KiaccUpUKALMKM OpraHUYECKUX BemlecTB. HoMeHkIaTypa OpraHMYeCKUX COEIUHEHMH
(cucremaTuyeckasi) M TPUBHAJIbHBIE HA3BaHUS BAKHEHUIINX MPEACTABUTENEHN KJIACCOB OPIraHMYECKUX BEILIECTB.

OKcnepumenmanvhble Memoovl U3YUEHUs 6eujecme U Ux npeepaujenuii: 03HaKOMIIEHHE C o0pa3laMy OpPraHuYecKHX
BEILIECTB U MaTepuajiaMud Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OPraHMYECKHUX BELIECTB, HAONIOJCHHE M OINHUCAHUE
JE€MOHCTPALIMOHHBIX OIBITOB IO NPEBPALICHUIO OPraHUYECKUX BEIIECTB IMPU HarpeBaHUM (IUIaBJI€HHE, OOYIJMBaHUE U
TOPEHHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMU pPsA. MeTaH M 3TaH — MNPOCTEHINME NPEACTABUTENN aJKAHOB:
¢du3nUecKue U XUMHUYECKHE CBOMCTBA (peaKIuy 3aMEeIEHUsI U TOPEHUS ), HAX0K/ICHHUE B MPUPO/IE, OJIyYeHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUI psiA. DTWIEH M NPONWIEH — MPOCTEHIINE MPEACTABUTEIN AJIKEHOB:
¢busznueckne ¥ XUMHYECKHE CBOMCTBA (peakuud TUIPUPOBAHMS, TaJIOTEHUPOBAHHUA, TUApPATALUU, OKUCJICHUS U
MOJIMMEPHU3AIIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u wmetunOyramuen-1,3: cTpoeHHe, BaXKHEHMIIME XUMHUYECKHE CBOMCTBa (peakius
nosmmmMepu3anun). [lonyyeHne CHHTETHYECKOTO KaydyKa H PE3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psifl. ALETHIIEH — MPOCTEHIINI peICTaBUTENb AIKUHOB:
COCTaB, CTpoeHHE, (PU3MUEeCKHMe M XUMHYECKHE CBOMCTBA (peakuuu THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTalluu,
rOpEeHus), MOJy4YeHHE U IPUMEHEHHE.



Apensl. beH3oi: cocta, cCTpoeHue, GU3NUECKUEe U XMMUYECKUE CBOMCTBA (peaklUy TaJloTeHUPOBAHUS U HUTPOBAHUSA),
NoJIyuYeHUe U IpuMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u Xumuieckue ceoUcmea (peakyuu 2aio2eHuposanus u
HUMpOBanus), noayuyenue u npumerenue. TOKCUYHOCTb apeHOB. ['eHeTMyeckas CBA3b MEXKIY YIJIEBOJOPOJAMH,
MIPUHAJIEKAITUMHA K PA3JIUYHBIM KJIACCaM.

[IpupoaHbIe UCTOYHUKHU YTIAEBOAOPOI0B. [Ipupoanslii ra3 u nomnyTHelie HedTIHBIC ra3el. HedTh u e€ npoucxoxaeHue.
CnocoObl nepepaboTKu HEPTHU: TEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTaJTuTUYeCKui), mupoiau3. [IpoaykTel nepepaboTKu
He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITYy. KaMeHHBIHM yroiabs U MPOAYKTHI €ro nmepepadboTKH.

OKcnepumenmanvhvle Memoobl U3VUEHUsl 6eujecms U Ux npespawjeHuii: O3HaKOMJIEHHE C oOpaslaMu IuiacTMacc,
Kay4yKoOB U pe3uHbl, Kojuiekuuu «HepTb» n «Yroisib», MOAEIMpPOBAHUE MOJIEKYJT YTIJIEBOJIOPOIOB U TaJIOr€HONPOU3BOIHBIX,
IPOBEICHNE MPAKTUYECKOW PabOThI: MOJyUYEeHUE STUJIEHA U U3yUYE€HHUE €r0 CBOMCTB.

Pacuémnule 3a0auu.

Brruncnenus no ypaBHeHHIO XUMUYECKON peakinu (Macchl, 00béMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA
pEaKIMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB WM POIYKTOB PEAKIINH).

Kucsopoacoaep:kamnue oprannyeckue coeInHeHns!

[IpenenbHble OTHOATOMHBIE COUPTHL. METaHOJ U 3TAHO: CTPOCHHE, (PU3NYECKNe U XUMHUYECKHE CBOMCTBA (PEaKIMU C
AKTUBHBIMH METAJJIAMH, TAJIOT€HOBOJOPOJAAMH, TOPEHKE), TPUMEHEHUE. BOIOpOIHBIE CBSI3U MEXAY MOJEKYJIAMH CIHUPTOB.
JlericTBME METAaHOJA U ITAHOJIA HAa OPTaHU3M YeJIOBEKA.

MHoroaroMHble CIHUPTHI. DTWICHIJMKONb U T[JIUUEPUH: CTpoeHue, ¢GU3MYEeCKue U XHMMHYECKHE CBOMCTBa
(B3aMMOJ€HCTBHE CO LIETOYHBIMU METAJJIaMH, KAUeCTBEHHAsl peaKkIusi Ha MHOTOAaTOMHbIE CIUPTHI). JleiicTBUE HA OpraHu3mM
yenoseka. [[pumMeHeHne rimmuepruHa U STUIIEHTITUKOJIS.

®deHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHe cBoMcTBa. TokcnyHOCTh (eHomna. [Ipumenenue genona.

Anpaeruapl u kemowusi. Dopmanpaeruy, aneTaabIeru]: CTpoeHUe, (HU3MUEeCKUe U XUMUYECKUE CBOMCTBA (peakiuu
OKHUCJIEHUS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHbIEC PEAKIIUN ), IOJyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KUCIOTHI. MypaBbHMHAs W YKCYCHas KHUCIOTBI: CTpOCHHE, (DU3UUYECKUE U
XUMUYECKHUE CBOMCTBa (CBOMCTBA, oOIMe /I Kiacca KHUCIOT, peakius »Tepudukanuu), MOJydeHHEe U TMPUMEHEHUE.




CreapuHoBass M OJICMHOBAsl KHUCIJIOThl KaK MPEACTaBUTENM BBICHIMX KapOOHOBBIX KHUCIOT. MblIa Kak COJIM BBICIIHUX
KapOOHOBBIX KUCJIOT, X MOIOIIEEe ACHCTBHE.

Crnoxxnple 3(pupbl KaKk MPOU3BOAHBIC KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIx 3¢upoB. XKupel. ['maponus xupos.
[Ipumenenue xkupoB. bruosiornueckas poib KUPOB.

VYrneBoasl: cocTaB, KiacCu(UKalus yriieBo10B (MOHO-, IU- U MOJIMCcaxapu/bl). [ JII0K03a — MPOCTEUIIHMIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (DU3MYSCKHE W XUMHUYECKHe CBoWcTBa (B3ammojciicTBue ¢ ruapokcuaom wmeau(ll),
OKHCJICHUE aMMHUA4YHBIM pacTBOpoM okcuma cepedpa(l), BocctaHOBIEHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPHUPO/IE,
npUMeHeHue, ouonoruueckas poib. otocunres. PpyKTo3a Kak U30MEp IITIOKO3bI.

Kpaxman u nemionosa kak npupogHbie nojauMepsl. CTpoeHHe Kpaxmalia U HesuTioi03bl. PU3nyeckue U XUMUYECKUe
CBOMCTBa Kpaxmaina (TUAPOJIN3, KaYECTBEHHAs PEAKIIMsI C HOAOM).

DKcnepumenmanvhvle Memoovl U3YYeHUs 6eujecms U Ux npespaujeHuii: TpPOBeJeHHE, HAONIOJCHUE U ONMHCAHHE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KAUYECTBEHHBIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKHUCJIEHUE 3TaHOJIA
okcunoM wmenu(ll)), mHOroaroMubix cnupToB (B3aumojelcTBue raunepuHa c rujapokcuaoM wmeau(ll)), anpaerumos
(okucnenre aMmmMuadyHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcugom menu(ll), B3aumopeiicTBue kpaxmana ¢ HOAOM),
MPOBE/ICHUE MPAKTUYECKOM PaOOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuémnule 3a0auu.

Boruncnenus no ypaBHeHHIO XUMUYECKON peakinu (Macchl, 00béMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

A3zoTcoaeprKane OpraHu4eckue COeIMHEeHUS.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHnyeckue coequuenus. dusnyeckue U XUuMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe riuiuHa). bruosorndyeckoe 3HaueHuE aMUHOKUCIOT. [lenTusl.

benku kak mpupoHbIE BRICOKOMOJCKYJISIPHBIE coeMuHEeHMs. [IlepBudHas, BTOpUYHAs M TPETUYHASI CTPYKTypa OEIKOB.
XrMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIU3, AeHATYpalts, KAUeCTBEHHbIC PEaKlluy Ha OCNKH.

OKcnepumenmanvhble Memoobl U3YYeHUs 8eujecms U ux npespawjeHuti. HabI0JeHUE U ONMCaHUEe JEMOHCTPAMOHHBIX
OTIBITOB: JICHATYypaIvs OSIKOB IPH HArPEeBaHUH, IBETHHIC PEAKITUU OCIIKOB.

BricokoMoieKyJISIpHbIE COeTUHEHUS




OCHOBHbBIE TIOHATUSA XMUMHUHU BBICOKOMOJIEKYJIIPHBIX COEOUHEHHI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEpPU3AIUU, CPEAHsIs MOJIeKysipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUN —
MOJIMMEPHU3ALU U MOJUKOHIEHCALUS.

OKcnepumenmanvhble Memoovl U3VUeHUs 8eujecms U UX npespaujeHuli: 03HaAKOMIIEHHE C oOpasliaMHi MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBA3HU.

Peanuzanus MeXINpeaAMETHBIX CBSI3€M NpPU WM3YyYEHUM OpraHudecko xumuu B 10 kjacce OCyIIECTBIISIETCS 4epe3
HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK M MOHSATHH, SBISIOUIMXCA CUCTEMHBIMHU JJISi OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmuMe ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, Hay4HbId (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHaIu3, CHUHTE3,
KJ1acCupUKalus, NIepuoAUYHOCTb, HAOIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOICITUPOBAaHUE.

®dusuka: Matepus, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, SHEPreTUUECKUN YPOBEHb, BEILECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BellecTBa, (PU3MUeCKUe BETUUYUHbI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kietka, opraHuszMm, Ouocdepa, oOMEH BeEIIECTB B oOpraHusMme, (POTOCHHTE3, OMOJIOTMYECKH AKTHUBHBIC
BelecTBa (0K, YTIeBOIbI, XKUPbI, (HEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbL, MOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus: mNUIIEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IWTaHWSA, MOIOLIME CpPEICTBA, JIEKAPCTBEHHBIE W
KOCMETHYECKHE MpernapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHNYECKASA XUMUSA
Teoperuyeckue 0CHOBbI XMMHH

XuMHudeckuit 3neMent. ATom. Aapo atoma, U30TOMNBI. DIEKTPOHHAST 000JI0YKa. DHEPTeTHUECKUE YPOBHU, IMOyPOBHHU.
AToMmHBIE opOuTanu, S-, p-, d- anmeMeHnTsl. OCOOCHHOCTH pachnpeae/IiCHUs JICKTPOHOB 0 OPOMTAISIM B aToMax 3JCMCEHTOB
MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOH(UTYypaIKs aTOMOB.



ITepuoanueckuit 3akoH u Ilepuogmueckas cucrema xumuyeckux osaemeHTtoB J[. WM. MengeneeBa. CBs3b
IIEpUOANYECKOro 3akoHa U llepuonnueckon cucremsl XxuMuueckux iemMeHToB [I. 1. Menneneesa ¢ COBpeMEHHON TEOpUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX AJIIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX
BEILIECTB 110 TPyNIIaM U MEPUOJaM. 3HAYEHUE NMEPUOJNYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHUecKasi CBsI3b. Buabl XuMHUueckoi CBs3U (KOBAJICHTHAsI HEMOJIAPHAs U MOJIsipHAsi, MOHHAS,
MeTalinyeckas). MexaHu3Mbl 00pa30BaHMS KOBAJICHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM W JTIOHOPHO-aKIENTOPHBIM).
Bonoponnas cBsi3b. BaneHTHOCTE. DNeKTpoOTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U @aHHOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSPHOTO CTPOEHUSA. 3aKOH TMOCTOSHCTBA COCTaBa BEIECTBAa. THIIbI
KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT TUNA KPUCTALIMYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cuctemMax. ICTUHHBIEC U KOJUIOWIHBIE paCTBOPBI. MaccoBas 10714 BEUIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeanHeHuil. HoMeHkmatypa HeopraHmueckux BemiecTB. ['eHeTHdeckash CBS3b
HEOPraHMYE€CKUX BEILECTB, TPUHALIICKAIUX K PA3JIMYHBIM KJIaccaMm.

Xumudaeckasi peakiusi. Knaccupukarumss XUMHYECKUX pEakluii B HEOPTaHWYECKOW M OPraHMYeCKOW XUMHUHU. 3aKOH
COXpPaHEHHMsI MACCHI BEILLIECTB, 3aKOH COXPAHEHUS U IPEBPAILCHUS SHEPTUU TP XUMUUYECKUX PEAKIIUX.

CkopocTh peakiiuu, €€ 3aBUCHUMOCTh OT pa3iudHbIX (akTopoB. OOpaTHMble peaKIUH. XUMHYECKOE pPaBHOBECHE.
@DakTOpHI, BIUAIOLIME HA COCTOSIHUE XUMHUUYeCKOro paBHoBecus. [Ipunmun Jle [larense.

Onextposutuueckas nuccornuanusa. CuiibHbIe U cinaldbie deKTponnuThl. Cpefa BOJIHBIX PACTBOPOB BEIIECTB: KUCTAs,
HEWUTpaJIbHAS, IEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

IKcnepumenmanvuble Memoobl U3VHEHUs eewecms u ux npespaujenuii: neMmoHctpanus Tadmuu «llepuoanueckas
cucrema xuMmudeckux anemeHToB JI. M. MeHneneeBay, m3ydeHHe Mojeiell KPUCTAIIMYSCKUX PEIIETOK, HAOMIOJCHUE U
OMKCAaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3joKeHHEe MEPOKCHIA BOJOPOIa B MIPUCYTCTBUH KaTaJln3aTopa,
OTpENIECJICHHE Cpellbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHHMBEPCAJIBLHOTO HWHIUMKATOpA, pPEaKIMU HOHHOTO OOMEHaA),
MPOBEJICHUE MPAKTUYECKOU paboThl «BinsiHue pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh XUMHYECKON PEAKIII).

Pacuémmuoie 3a0auu.



Pacyétel Mo ypaBHEHHSIM XUMUYECKUX PEAKIIMI, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, paCYETHI C UCITOJIBL30BAHUEM
MOHSTHUS «MaCCOBAasl JI0JIsI BEICCTBAY.

Heopranunyeckasi xumus

Hemerannel. Ilonoxxenne HemetamnoB B Ilepumomuueckoun cucreme xumudeckux siieMeHToB JI. M. MenneneeBa u
OCOOCHHOCTH CTpOeHHUsI aTOMOB. Du3NUECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOIHMS HEMETA/UIOB (Ha MpUMEpPE KUCIOPOJa,
cepsl, pocdopa u yrieposa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETA/UIOB (TaIOTEHOB, Cepbl, a30Ta, (pocdopa, yrmepona m KpeMHUA) U HX
COeIMHEHUN (OKCUI0B, KUCIOPOICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U KX COCUHEHUM.

Meramnbl.  Tlomoxenue wmeramoB B Ilepuommyeckor cucreme xumudeckux dsnemeHTtoB J[. WM. Menneneesa.
OcoOEHHOCTH CTPOCHUS SJEKTPOHHBIX 000J0YeK aToMoB MeTaiioB. OOmme ¢u3nyeckue cBoiicTBa MeTauioB. CIniaBbl
METAIIOB. DJIEKTPOXUMHUYECKUN PSAJT HAMPSIKEHUI METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJUIOB (HATpWH, KaJluM, KajdbliMi, MarHui, aJlOMUHUHN, ITMHK, XPOM, XKeJie30,
Me€Jlb) U UX COEIUHEHUM.

OG61ue crocoObl MoyueHus: MeTalljIoB. [IpuMeHeHe MeTaioB B OBITY U TEXHUKE.

IKcnepumenmanvuble Memoovl U3VUEHUs eueCms U UX NpespaujeHuli. N3y9eHne KOJUICKIIMU «MeTallibl ¥ CIUTaBbDY,
00pa3IoB HEMETAUIOB, PEIICHHE HSKCIICPUMEHTAIBHBIX 3a/ad, HAONIOACHWE ¢ OIMCAaHHWE JEMOHCTPAllMOHHBIX U
71a00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHAA ATFOMUHUS C PACTBOPAMU KHUCIIOT U IIEJI0YeH, KaueCTBEHHBIE PEaKIIUU
Ha KaTUOHBI METAJIJIOB).

Pacuémmuuvie 3a0auu.

Pacuétpl Macchl BeliecTBa Wi 00bEMaA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WIIM 00BEMY OJHOTO M3
YYaCTBYIOIIMX B PEAKIMH BEIICCTB, pacuéThl Macchl (00bEMA, KOJIMYECTBA BEIISCTBA) MPOJYKTOB PEaKIIMU, €CIM OJHO W3
BEIIECTB UMEET MPUMECH.

XHuMHA ¥ KU3HD

Ponp xumuu B 00E€CIEUEHHMHM SKOJIOTMYECKOM, YHEPreTMYeCKOM M THUINEBOW OE30MacCHOCTH, PA3BUTHU MEIUITMHEI.
[ToHsATHE 0 HAYYHBIX METOAAX TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.



[IpencraBieHust 06 0OIMX HAYUYHBIX IPUHIMIIAX TPOMBIIUIEHHOTO MOTYYEHHs BA)KHEHIIINX BELIECTB.

YenoBek B MUpe BELIECTB U MATEPUANIOB: BAKHEHIINE CTPOUTENBHBIE MaTepualibl, KOHCTPYKLUMOHHBIE MaTEpHalbl,
KpacKH, CTEKJIO, KepaMHKa, MaTepHAaIIbl I SJICKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKHUE U MUHEPAIbHbBIE YOOPEHHUS.

XuMusi U 370pOBbE UEJIOBEKA: IpaBUia HCIIOJNb30BAHMS JIEKAPCTBEHHBIX IPENaparoB, IpaBuia Oe30I1aCHOrO
MCIIOJIb30BaHUs IPENapaToB ObITOBOM XMMHUH B IOBCEHEBHON KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamnus MeXnpeaMETHBIX CBsI3ed IpU U3YYEHHH OO0IIel U HeopraHuueckoi xumuu B 11 kiacce ocyuiecTBisercs
yepe3 HCIOJIb30BAHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK M TMOHATUH, SBISIIOIIMXCS CUCTEMHBIMHU IS
OTJEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHbIN (DAaKT, TUNOTE3a, 3aKOH, TEOpHUS, aHAJIU3, CUHTE3, KiaccuuKaius,
NePUOANYHOCTb, HA0JIO/IEHUE, SKCTIEPUMEHT, MOICIMPOBAaHNE, U3MEPEHUE, SIBJICHHE.

®usuka: marepus, dHEpPrus, Macca, aTom, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOH, M30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJA,
HHEPreTUUECKUN YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHOEe COCTOSIHUE BEIleCTBa, (PU3NYECKUE BETUUYMUHbI M €IMHULIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KocucTema, Ouochepa, MakKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIECTB B
OpraHus3Me.

["eorpadusi: MuHEpasbl, TOPHBIE TIOPO/IbL, MTOJIE3HBIE HCKOTIAEMBbIE, TOIINBO, PECYPCHI.

TexHoNOrMsA: XMMHYECKas IMPOMBINUIEHHOCTb, METAJUIyprus, IPOU3BOJCTBO  CTPOMTEIBHBIX  MaTEpHUAaJIOB,
CEJIbCKOXO3SIMCTBEHHOE MPOU3BOICTBO, MUIIEBAS MPOMBIIIJIEHHOCTh, (papMalieBTUYeCKas MPOMBIIIIIEHHOCTb, MPOU3BOJICTBO
KOCMETUYECKUX  IPENaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAJOB, JJIEKTPOHHAs  IPOMBIIUICHHOCT,
HaHOTEXHOJIOTUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA INPOI'PAMMBLI 11O XUMHUU HA BA3OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI



OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOYYaIOIIMMHCS MPOrpamMM CpPEIHEro OOIIero
oOpa3oBaHusl (TUIYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM ).

B cootBeTrcTBHM € CHCTEMHO-IESATEIBHOCTHBIM MOAXO0JA0M B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEAMETA
«XuMus» HA YPOBHE CPETHEr0 00111er0 00pa30BaHuUs BbIACIICHBI CIEIYIOUIUE COCTABIIAIONIME:

OCO3HaHWE OOYYaIOIMMHCS POCCHUMCKON TIpakJaHCKOW UIAECHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CAMOOIIPEIETIEHHUIO;

HaJM4YME MOTHUBAIMH K O0YUCHHUIO;

I[eJICHATIPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKIACHUI JTUYHOCTA HA OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
Tpaauiuii 0a30BOM HAYKW XUMUH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MIPUCYIIIUMH [IETOCTHONU CHUCTEME XUMUIECKOTO 00pa30BaHMS;

HaJM4Ke MPABOCO3HAHUS YKOJOTUYECKON KyIbTYPhI U CIIOCOOHOCTH CTABUTH 1IETTU U CTPOUTH )KU3HECHHBIE TUTAHBI.

JIMdHOCTHBIE pe3ybTaThl OCBOCHUS MpEeIMeTa «XWUMHUS» JOCTUTAIOTCS B €IUHCTBE y4eOHONW M BOCIHMTATEIHHOMN
JNEATEIbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKHUMH, COLIMOKYJIBTYPHBIMH, YXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMH U
ujeaJaMi POCCUMCKOTO TPaXJAHCKOTO OOIECTBA, MPUHATHIMU B OOIIECTBE HOpPMaMU M TIpaBUJIAMH TOBEICHUS,
CIIOCOOCTBYIOIITMMU TTPOIIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBIICHUS TUYHOCTU 00YUAIONTUXCSI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaAMeTa «XUMUS» OTPAKAIT CHOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOW U
MPaAKTUYECKON JEATEIbHOCTU 00YUYaIOIIUXCs 110 peayin3alliy MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHUSA:

0CO3HaHMs O0YYaIOIIUMKCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEHN, YBAXKEHUS K 3aKOHY U IIPaBOIOPSIAKY;

PEACTABICHUS O COLMAIIBHBIX HOpMaXxX M MpaBUiaX MEXIMYHOCTHBIX OTHOILIEHHI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIIbHOCTU TMPU CO3JAaHUM YYEOHBIX IPOCKTOB, PEIICHHH YYEOHBIX U
MO3HABATENbHBIX 337144, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI IPYTUX MPHU aHAIU3€ Pa3IMUHbBIX
BUJIOB YU4E€OHOU JIeATeTbHOCTH;

2) NaTPUOTUYECKOTO BOCIIUTAHMS:



LIEHHOCTHOT'O OTHOLIEHUS K UICTOPUUECKOMY U HAyYHOMY HACJIEUIO0 OT€YECTBEHHON XUMUH;

YBaXEHUS K MPOLECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUYECKOTO NPUMEHEHUS XUMHUH, OCO3HAHHS TOTO, YTO
JOCTUKEHHSI HAYKU €CTh Pe3yNbTaT JJINTENbHBIX HAOMIOACHUN, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, TTOCTOSIHHOTO
TpyZJa Y4E€HBIX U IPAKTUKOB;

UMHTEpECa U II03HABATEIbHBIX MOTHMBOB B IIOJIyYEHHH M MOCJIEAYIOLIEM aHajln3e HHPOpMauud O MEPEIOBbIX
JOCTHKEHUAX COBPEMEHHONW OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CHUTyalliH, CBS3aHHBIE C XUMHUYECKMMHM SIBICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTHUPYSICh HA MOPAJILHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHUE M MOCTYIIKM CBOMX TOBApHILEH C MO3UIUI HPABCTBEHHBIX U MIPABOBBIX HOPM U
OCO3HAHHUE MOCIEACTBUI ITUX MTOCTYIIKOB,;

4) dpopMupoBaHNS KYJbTYPHI 310POBbSI:

MMOHUMAaHUs LEHHOCTEH 340pOBOT0 M 0Oe30macHoro obpasa *U3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K
COOCTBEHHOMY (hM3MUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIOICHUsT TIpaBWJI OE30MacHOr0 OOpalleHus ¢ BEIIeCTBAaMU B ObITY, TMOBCEIHEBHOM U3HU M B TPYAOBOH
NEeATENbHOCTH;

MOHUMAaHUSl I[IEHHOCTH NpPaBWJI HWHIUBUIYAIBHOTO M KOJUIEKTMBHOIO O€30MacHOr0 IMOBEIEHUS B CHUTyalUsX,
YIPOKAIOMIMX 3I0POBbIO U )KU3HU JIOEH;

OCO3HaHMS MOCIEICTBUNA U HENPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsSI, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEIOBAaTENbCKOW JIEATENBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOM U IPYyTrUX BUAAX JEATEIbHOCTH;

YCTAHOBKM HA aKTMBHOE y4acTHE€ B PEIICHUU MPAKTUYECKHUX 3aJad COLMAIbHOM HANpaBJIEHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY H3YYEHHUIO MPOQPECcCCUil pa3iMyHOTO poOJa, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHHS
MIPEAMETHBIX 3HAHUU 110 XUMHH;

YBaXEHUS K TPYLY, JIIOJSIM TpyAa U pe3yibTaTaM TPYyAOBOU I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIAMBHUIYaTIbHON TpaeKTOpUHM 00pa3oBaHus, Oyayiiei npodeccuu u peaausaiuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YUYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN
00IIIeCTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTMYECKHU 1EIeCO00Pa3HOro OTHOLIEHHS K PUPOJIE, KAaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHUs TI00aTBbHOTO XapakTepa SKOJOTUYECKUX MpOOJIeM, BIUSHHUS SKOHOMUYECKUX IMPOIIECCOB HA COCTOSHUE
NIPUPOJTHON U COLUAIBHOU CPEIIBIL;

OCO3HaHUSI HEOOXOAMMOCTH HCIONb30BAHUS JOCTHKEHUH XUMHUHM [UIsl pEIICHHs BOMIPOCOB PaIMOHAIBHOIO
MPUPOJONOIB30BAHMS;

AKTUBHOI'O HENPUATUS JCUCTBUM, NPUHOCALIMX BpE OKPYKAIOLIEH IPUPOJHOU Cpele, YMEHHs NPOTHO3UPOBATH
HEeOIaronpusITHbIE SKOJIOTUYECKUE MTOCIEICTBUS MPEATPUHIMAEMBIX JEHCTBUN U TPEeIOTBpaIlaTh UX;

HaJM4Msl PA3BUTOTO SKOJOTUYECKOTO MBIIIEHUS, 3KOJIOTMYECKOM KYJIBTYphI, ONbITA JNEATEIbHOCTH SKOJOTMYECKON
HaIIPaBJIECHHOCTH, YMEHHUs PYKOBOJACTBOBATbCA HWMH B IIO3HABATEJIbHOM, KOMMYHUKATHBHOW M COLMAJIBHON NPAKTHUKE,
CIIOCOOHOCTH M YMEHUS aKTHBHO MPOTHUBOCTOSATH UJICOJIOTHH XeMO(hoOouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpPMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MIPaKTUKH;

NOHMMAaHUA CHEIMU(PUKA XUMHUM KakK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU PALMOHAIBHOTO HAYYHOTO
MBIIJICHHSI, CO3/IaHUU LEJIOCTHOTO TMPEJCTABICHUS 00 OKpYKalolleM MHpe Kak O €AMHCTBE NPUPOJBl M 4YEJIOBEKa, B
MO3HAHUU MTPUPOHBIX 3aKOHOMEPHOCTEHN U pEeIEHUH TIPOOJIEM COXPAHEHUS PUPOIHOTO PAaBHOBECHS;

yOEXKJIEHHOCTH B OCOOOW 3HAUYMMOCTM XHUMHMHM [JISI COBPEMEHHOM IIMBUJIM3allMM: B €€ T'yMaHHCTHYECKOU
HAIpPaBJIEHHOCTH U Ba)XHOM pOJIM B CO3JaHUM HOBOW 0a3pl MaTepUAIbHOW KyJIbTYpPbI, PEIIEHHH IJIOOATBHBIX MpPOOIeM



YCTOWYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA — ChIPbEBOM, SHEPIe€TUUECKOM, MUILIEBON U KOJIOTMYECKOM 0€30MacHOCTH, B PA3BUTUU
METUITMHBI, 00ECTICYCHUH YCIOBHUH YCIICIITHOTO TPya M 3KOJIOTHUYECKH KOMGMOPTHOM KH3HU KaKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHUMAHHUSI CYUIHOCTM METOJOB MO3HAHMUS, HUCHOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHUA AJIA aHaIu3a U OOBACHEHMS SBJICHHUHA OKPY’XKAIOIIET0 MHUpa U
MPOUCXOMASIINX B HEM U3MEHEHUH, YMEHUs JieJlaTh 00OCHOBAaHHBIE 3aKIIOYEHHUSI HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS
JAHHBIX C 1EJIbIO TIOJIyYE€HHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HMCTOJB30BaTh XWUMHUUYECKHE 3HAHUS JIJISl PEIICHUS MPOOJIeM B peabHBIX KU3HCHHBIX
CUTYyalusX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON 1eATeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O00Opa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY TMOJIYYEHHUIO HOBBIX
3HAHHM M0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMH MMOTPEOHOCTSMU;

HWHTEpeca K 0COOEHHOCTSIM TpyJa B pa3INUHbIX cepax mpodeccuoHambHOM NI TeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpenMeTHbIe pe3yJIbTaThl OCBOCHHUSI yU4€OHOTO MpenMeTra «XHUMHUs» Ha ypOBHE cpeaHero oOiero odpa3oBaHUs
BKJIFOYAIOT:

3HaYMMBbIEe Uil (DOPMUPOBAHMST  MHPOBO33PEHUS]  OOYYAIOIIMXCS  MEXKJIUCHMIUIMHAPHBIE  (MEXIPEIMETHHIC)
oOllleHayYHbIE TIOHATHS, OTPAKAIOIIUME I1EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa W CHeUuUKYy METOJ0B IO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIECTBO, SHEPIHs, SBICHHUE, MPOIECC, CHUCTeMa, HAy4HbIA (akT,
MIPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBaHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHE);

YHUBEpCAJIbHbICE Yy4eOHBbIC JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYISATHBHBIC), O0OECIECYMBAIOIIUE
dhopmupoBaHU€e PYHKIIMOHAIBHOM TPaMOTHOCTH U COITUATILHON KOMITIETEHIIUU 00YUYarOIIuXCs;

CIIOCOOHOCTh OOYYAIOUIUXCS HCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECCKUE 3HAHUSA W
YHUBEpCaIbHbIe yUeOHbIE ICUCTBUS B TO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

MeranpeaMeTHble  pe3yJabTaThl  OTPAXKAIOT  OBJIAJCHUE  YHUBEPCAIbHBIMA  YYEOHBIMM  TO3HABATEIHLHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMYU YUeOHBIMH MO3HABATEILHBIMU A1€HCTBUSIMH:



1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENILHO (hOPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeNeNATh LeNu MACSITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS, COOTHOCUTH PE3YJbTaThl
JEATEIIbHOCTH C MMOCTABJICHHBIMU 1ETISIMH;

HCIIOJIL30BaTh MPHU OCBOSHUM 3HAHHUKM MPUEMBI JIOTHYECKOTO MBIILICHHS — BBIICIISTh XapaKTepHbIE TPU3HAKU ITOHITUN U
YCTaHaBJIMBATh UX B3aHMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIINUE MOHITHUS JIsl OOBSICHEHHUS OTACIbHBIX (PaKTOB U SIBJICHU;

BBIOMPATHh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(PHUKAIIMU BEIIECTB U XUMUYCCKUX PEAKITUH;

YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIEC CBSI3U MEXY U3y4a€MbIMU SIBICHUSIMU;

CTPOUThH JIOTUUECKHE PACCYXKJIEHUsS (MHIYKTUBHBIC, JEAYKTHUBHBIC, MO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, POPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATH B TPOIIECCE MO3HAHMS, UCIOIb3YEMbIE B XUMHH CHUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, TTPEOOPa30BLIBAThH
MOJICJIbHBIE TIPEJCTaBICHUS — XWMHUYECKHM 3HAaK (CMMBOJ) JJIEMEHTa, XUMHUYeckas (opmyiia, ypaBHEHHE XHMHYECKOU
peaKkiMu — TpU pPEHIeHUH Yy4eOHBIX TIMO3HABATEIBHBIX W MPAKTHUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC
MIPEJICTABIICHUS JJIsI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHil.

2) 0a3oBbIe MCCIIeI0BATEIbCKUE e CTBUSA:

BJIaJIETh OCHOBAMU METOI0B HAYYHOI'0 MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUN;

(GbopMyIUpPOBaTh LIETU U 3a7a494 UCCIICIOBAHMS, UCIIOIH30BaTh MTOCTABICHHBIC U CAMOCTOSTEIHLHO CPOPMYIUPOBAHHBIC
BOINPOCHl B Kaue€CTBE WHCTPYMEHTA IO3HAHUS W OCHOBBI i (POPMHUpPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh  HABBIKAMH  CAMOCTOSITEJIBHOTO  IUUITAHUPOBAHUSI M MPOBEICHUS  YUYEHHUECKUX  IKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh yYMEHHS HAOJIIOJaTh 3a XOJIOM IIpoIlecca, CaMOCTOATEIBLHO IPOTHO3UPOBAThH €ro pe3yJibTar,
dbopmynupoBaTh O0OOOIICHHS Y BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEAOBAHUS, COCTaBJISTh
000CHOBaHHBIN OTUET O MPOJIETIAHHON padoTe;

MpUOOpETaTh OMBIT YYCHUUYECKOM MCCIIEIOBATEILCKOM U TMPOEKTHOW JNESATEIBHOCTH, MNPOSBIATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHHS] MPAaKTHYECKUX 3aJad, NMPUMEHEHUIO Pa3IUYHbIX METOJIOB
MTO3HAHUSL.



3) paboTa ¢ nunopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHUKAX HHPOpManuu (HAy4HO-TIOMYJISIipHAs JIMTEpAaTypa XHUMHUYECKOTO
COJIep)KaHusl, CIPAaBOYHbIE MOcoOus, pecypchl WHTepHeTa), aHanM3upoBaTh WHGOPMAIMIO PAa3IMYHBIX BUAOB U (HopM
IPEJICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HETPOTUBOPEUUBOCTD;

(GopMyJIMpoBaTh 3aPOChl M IPUMEHATH PA3JIMYHBIE METOJbI IIPU MOUCKE U 0TOOpe MH(pOpManuu, HeOOXOIUMON IS
BBITNIOJTHEHUS! Y4€OHBIX 3aJ1a4 ONPEAEIIEHHOrO THIIA;

NpUOOpETaTh OMNBIT MCIONb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMM M Pa3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAaNIbHYIO (OpMY TMpeAcTaBiIeHUsT HHPopMaluuu (CXeMbl, Tpaduku, JUarpaMmbl,
TaONUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauyeCTBE CpEeACTBa NpuU paboTe C XUMHUYECKOH HH(Opmanmen: NpUMEHSTb
MEXIpeaMeTHbIC ((U3HMUEeCKIE U MaTeMaTHIEeCKUE) 3HAKU U CUMBOJIBI, (POpMYITbI, a00peBUATYpPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiaieHue YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSMMU:

3aJ]aBaTh BOIPOCHI IO CYLIECTBY OOCYXJAaeMOM TEMbl B XOJ€ Juanora W/WIM IUCKYCCHH, BBICKA3bIBaTh WUJIEH,
(bopMyIIMpoOBaTh CBOM MPEIOKEHUSI OTHOCUTEIBHO BBINOJIHEHUS MTPEITI0KEHHON 3a/1a4H;

BBICTYNaTh C TPE3EHTAUMENd pPE3yJIbTaTOB I103HABATEIBHOW JEATEIBbHOCTH, IOJIYYEHHBIX CAMOCTOSTENBHO HWIIU
COBMECTHO CO CBEPCTHUKAMM TPHU BBINOJHEHWHU XMMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKONM pabOThl MO HCCIIEA0BAHUIO
CBOMCTB M3y4aeMbIX BEILIECTB, peaii3alii y4eOHOro MpoeKkTa U (opMyIHpOBaTh BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MO3ULIMNA B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OBiaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMMU:

CaMOCTOSATENIbHO TJIAHUPOBATh M OCYIIECTBIIATh CBOIO IMO3HABATENIBHYIO JEATEIBHOCTh, ONPEEas €€ Leau U 3a/1ayu,
KOHTPOJIMPOBaTh M IO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpEIaraeMblid ajiroOpuTM JEUCTBUM TMPHU BbINOJHEHUU
y4eOHBIX M UCCIEeI0OBATEIbCKUX 3a/1a4, BbIOMpaTh Haubosee 3PPeKTUBHBIN CIOCO0 X PEHICHUS ¢ YUETOM MOITYYEHHUS] HOBBIX
3HAHMI O BEIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITH CAMOKOHTPOJIb CBOEH IE€ATEILHOCTH HA OCHOBE CAMOAHaIN3a U CAMOOLICHKH.



IHPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpeameTHbIE pE3yNbTATHl OCBOEHUS Kypca «OpraHndeckast XuMHsD» OTPAKaroT:

c(OpPMUPOBAHHOCTH NMPEACTABICHUN O XUMHUECKON COCTaBJISIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpPa, POJIU XUMUHU
B MO3HAHUU SABJICHUN MPUPOJBI, B (GOPMHUPOBAHUM MBILIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (HYHKIMOHAIBHOM TPaMOTHOCTH,
HEOOXOUMOW JJIs peUIeHMs] MPAKTUYECKUX 337ad M DKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U
IPUPOJHOM CPELE;

BJIQJICHUE CHCTEMON XMMHMYECKHX 3HAHHWWA, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS (XMMUYECKUN 3JIEMEHT,
aToM, DJIEKTPOHHAs 000J0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHUECKast CBSI3b, CTPYKTYpHAas
dhopmyina (pa3BépHyTas U COKpaIlléHHas ), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YTIIEPOAHBIN CKeleT, GyHKIIMOHATbHAS
rpynmna, pajukai, U30Mepusi, U30Mepbl, TOMOJIOTHYECKUN psAJl, TOMOJIOTH, YTIE€BOAOPOAbl, KUCIOPOJ U a30TCOJepKallue
COEIMHEHMSI, MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOpus
CTpPOEHHUs OpraHnyeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHMS, JIEXKAIIMEe B OCHOBE MOHUMAHHA NPUYMHHOCTH M CHCTEMHOCTH XMMHYECKHUX
ABJICHUM, (HAKTOJOTMYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, MOJIYYEHUHM M OE€30IaCHOM HCIOJIb30BAaHUM Ba)KHEHUIINX
OpraHUYeCKUX BEUIECTB B OBITY U MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUN BBISABIATh XapaKTepHble TMPU3HAKU TOHATUM, YCTAaHABIMBaTh HUX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS [IPU ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPAILCHUIN OPraHUYECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUHN UCIOJIb30BAaTh XUMHUUECKYIO CUMBOJIMKY JIJIsl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaAIEHHOW) (POPMYJT OPraHUYECKUX BEIECTB U YPABHEHUN XMMUYECKUX PEaKUUid, U3rOTaBIMBATh MOJIEIU
MOJIEKYJI OPTaHUYECKUX BELIECTB ISl WIUTIOCTPAMU MX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAAJIEKHOCTh W3YUEHHBIX OPraHMYECKHUX BEIECTB IO MX COCTaBy U
CTPOCHHUIO K OMNPENENIEHHOMY KJIACCy/TpyIlie COCAWHEHUH (yrieBOAOPOAbl, KUCIOPOJ M a30TCOAEpIKallhe COEeIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COEIMHEHWs), JaBaTh WM Ha3BaHuA To cuctemarndeckoil Homenkmarype (IUPAC), a Ttakxke
MPUBOJANTH TPUBUAIbHBIE HA3BaHUS OTAEJbHBIX OPTraHUYECKUX BEIIECTB (3THJICH, MPONWIECH, all€THIICH, 3TUJICHIJIMKOJIb,



riuiepud, ¢eHon, Qopmanbaeru, aleTalbJIeru, MypaBbUHAs KHUCJIOTa, YKCYCHas KHUCIOTa, OJICMHOBAs KHUCJIOTA,
CTeapuHOBAs KUCJIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEACIATh BUABl XUMHUYECKOW CBSI3M B OPraHMYECKUX COCIUHEHUAX (OJWHApPHBIC |
KpaTHbIE);

c(hOpMHUPOBAHHOCTh YMEHUSI IPUMEHSThH MOJIOKEHUSI TEOPUU CTPOCHUSI OpraHndeckux BemectBs A. M. bytieposa s
00BSCHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh COCTaB, CTpOEHUE, (PU3NUYECKUE UM XMMHUUYECKHE CBOWCTBA THUITUYHBIX
MPEACTABUTENCH Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEIISCTB (METaH, 3TaH, dTWJICH, MPOIUJIEH, aleTuiieH, OyTaaunen-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, 3TAHOJ, dTUJICHTIIUKOIb, TIHICPHUH, (DEHOJ, alleTaabJACTH/l, MypaBbHHAS M YKCYCHAas
KHCIIOTHI, TIIOKO03a, KpaxMall, [eJUTI0103a, aMHHOYKCYCHAs KUCJIOTa), WJUTFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIY HUMH
YpaBHEHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh UCTOUYHUKHU YTIEBOJAOPOTHOTO ChIphs (He(PTh, MPUPOJHBINA Ta3, Yroib),
CIOCOOBI X TIEPEPAOOTKH U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHHUW IMPOBOJUTH BBIYMCICHHUS IO XMMHYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIECTBA WU MPOAYKTa PEAKIIUU 10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WIH
MIPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJIETh CUCTEMOW 3HaHU 00 OCHOBHBIX METOJ[aX HAYYHOT'O MO3HAHUS, UCIIOJIb3yEeMbIX B
XUMUU TIPH U3YYCHHHM BEIICCTB W XUMHYCCKUX SBJICHUN (HAONIONCHHWE, M3MEPEHHUE, SKCIEPUMEHT, MOJICITUPOBAHME),
HCITOJIH30BaTh CUCTEMHBIC XUMHUCCKHE 3HAHUS JUTsI PUHATHSI PEIICHUH B KOHKPETHBIX KU3HCHHBIX CUTYAIIHMSIX, CBI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOMIOJaTh TpaBWIA TOJH30BAHUS XUMUYECKONW TOCYJ0M U JabopaTOpHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuja OOpalleHUss C BEHIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMHU I10 BBITOJTHEHHUIO
1a00pPaTOPHBIX XUMHUYECKUX OTTBITOB;

c(hOpMHPOBAHHOCTh YMECHHUH TUTAHWPOBATH W BBITIOJHIATH XUMHUYECKHH SKCIEPUMEHT (MPEBpaICHUST OPTraHUYCCKUX
BEILIECTB MPU HArPEeBaHUM, MOJYyUYECHUE STUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKIIMA OPTaHUYECKUX BEIECTB,
JieHaTypalys 0eJIKOB IPU HarpEeBaHUHU, IIBETHBIE PEAKIIMN OEJIKOB) B COOTBETCTBHH C MPABUIIAMU TEXHUKU O€30MaCHOCTH MpHU



oOpalieH’ C BEellecTBaMU U J1a0OpaTOpHBIM O0OpPYAOBAHHMEM, MPEJACTABIATh PE3YJIbTAThl XMMHUYECKOTO IKCIIEPUMEHTa B
(dhopme 3anucu ypaBHEHU COOTBETCTBYIONIUX PEAKITUI 1 (POPMYIMPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYI0 HWH(GOPMAIUIO, TOJydaeMyl W3 Pa3HbIX
HMCTOYHUKOB (CpelicTBa MaccoBor MH(popmaluu, UHTepHET U IpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIIOaTh MpaBHIa AKOJOTUUECKHU 11€JIECO00pa3HOro MOBEJAEHUS B OBITY W TPYAOBOM
NESATEIBHOCTH B IEJSIX COXPAHEHHSI CBOETO 3JI0pPOBbsl M OKpYXalolled MNPUPOJHON Cpelibl, OCO3HAaBaTh OMACHOCTb
BO3JICHCTBHS HA KUBBIC OPTaHU3MbBI ONIPEICTEHHBIX OPTaHUYECKUX BEIIECTB, ToHUMas cMbIci nokaszarens [1/IK, mosicuats Ha
puMepax CrocoObl YMEHBIIICHUS U TIPEAOTBPAICHUS UX BPETHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa,

JUIsT OOyYaroIMXcsl C OTPaHUYCHHBIMA BO3MOXKHOCTSMH 370POBbS: YMCHHE TNPHUMCHSITh 3HAHHS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHU;

JUTSL CJIETIBIX U CTA0O0BHSIIUX OOYYAIONIUXCS: YMEHUE HCIIOIBh30BaTh pebe(hHO-TOUEUHYIO cucTeMy o0o3HaueHuit JI.
bpaiins s 3anucu xumMudeckux (Gpopmyi.

11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HEOPraHUIeCKask XUMUS OTPaKAIOT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUNA: O XMMHUYECKOW COCTABIISIIONIEH €CTEeCTBEHHO-HAyYHOW KApTUHBI MHpA, POJIH
XUMUU B TIO3HAHUUW SBJICHUU MNpUPOABI, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTU, €€ (PYyHKIIMOHATHHOM
rPaMOTHOCTH, HEOOXOIUMOM JIJIsi pelIeHUs] NMPAKTUYECKUX 3aJlad U DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
310POBBIO U IPUPOAHOM CPELE;

BJIaJICHHE CUCTEMOW XMMHMUYECKUX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIOIINE MOHATHS (XUMHUYECKUN DJIEMEHT,
aTOM, H30TOI, S-, P-, O- DJIEKTPOHHBIC OpPOMTAIM ATOMOB, HMOH, MOJICKYyJa, MOJIb, MOJIAPHBIH OOBEM, BaJICHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCJICHUS, XUMUUYECKasi CBsI3b (KOBaJEHTHAas, UOHHAs, METa/UIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAsT PEIIETKA, TUIIBI XUMHUYECKUX PEAKUUU, PACTBOP, AJIEKTPOJHUTHI, HEIJIEKTPOJIUTHI, 3JIEKTPOJIUTHUYECKAS
JUCCOLMALINS, OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOW pEaKIMU, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aAKOHBI
(Teopus IAEKTPOJUTHYECKON TUCCOIMalNK, epuoauueckuii 3akoHd . M. MenaeneeBa, 3aKOH COXpaHEHHUs MAcChl BEIIECTB,
3aKOH COXPAaHEHUS W MPEBpAIlCHUs] YHEPTUU MPU XUMHUUECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJINUECKUHN S3BIK XUMUU,



MUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE ITOHMMAHHMS NPUYMHHOCTH M CHCTEMHOCTM XUMHUYECKUX SIBJICHUU,
(bakTosornueckue CBEJCHMs O CBOMCTBAaX, COCTABE, MOJyYEHUU U O€30MaCHOM HCIOIb30BAaHUH BaXKHEUIINX HEOPTaHUUECKUX
BELIECTB B OBITY U MPAKTUYECKOM JIEATEIHHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUW BBISBIATh XapaKTE€pHblE NPHU3HAKU TOHATHI, YCTAaHABIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IPU ONMCAHUU HEOPTAHMYECKHUX BEIIECTB U UX NPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsi COCTaBJIEHUs (POPMYIT BELIECTB U yPaBHEHU
XUMHUYECKUX peakiuid, cuctematnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKHX
BEILECTB (yrapHblil ra3, yrieKHcCIIbli Ia3, aMMHUaK, rali€Hasl U3BeCTbh, HEraméHasi H3BeCTbh, MUThEBAs COJA, MUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUI ONpPEAENATh BAJICHTHOCTh U CTENEHb OKUCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOTO COCTaBa, BUJI XMMHUYECKON CBSI3M (KOBAJIEHTHAs, MOHHAS, METAJIMYECKas, BOJOPOAHAS) B COCAUHEHUSX, THUII
KPUCTaJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (ATOMHAsl, MOJIEKYJIIpHAs, HOHHAs, METAIUINYECKAsA ), XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPIAHUYECKUX COCAMHEHUM;

c(OPMUPOBAHHOCTh YMEHHMM yCTaHaBIMBAaTh NPUHAMJIECKHOCTh HEOPraHWYECKUX BEUIECTB [0 HX COCTaBy K
onpenen€éHHOMY KJaccy/Tpymnne COeqUHEHUH (MPOCThIe BEIIECTBA — METAJLIbl U HEMETAIbI, OKCHUJIbI, OCHOBAaHUS, KUCIIOTHI,
am(poTepHbIe TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpBIBaTh CMBICI MepHroandeckoro 3akoHa J[. . MeHneneeBa u 1eMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOILYI0, OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX AJIEMEHTOB 1—4 mepuoos
[Tepuonnyeckoit cuctembl xumMudeckux avieMeHToB JI. M. MenneneeBa, WCIONB3ys TMOHATHS «S-, P-, O-3JCKTPOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HX
COCIMHECHUH MO nepuoaaM U rpynnam llepruoanueckoin cucteMbl XUMHYECKUX 3emMeHToB /. 1. Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATH) OOIME XMMHUUYECKHE CBOMCTBA HEOPTAaHUUYECKHUX BEIIECTB
Pa3JIMYHBIX KJIACCOB, NOATBEPXkAATh CYIIECTBOBAHME TE€HETHYECKOM CBSI3M MEKIYy HEOPraHMYECKMMH BEIIECTBAMHU C
MOMOILbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLUi;



c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XUMUYECKHE PEAKIUH 10 Pa3IUYHBIM NpPU3HAKaM (YHUCIY U COCTaBYy
pearupyromux BeIIeCTB, TEIIOBOMY 3(PQEKTy peakiuH, U3MEHEHHIO CTENEeHEW OKUCICHHS 3JIEMEHTOB, O0paTHMOCTU
pEeaKLMH, YYaCTHIO KaTaau3aropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJIATh yPaBHEHHS PEAKIUN Pa3IMYHBIX TUIIOB, TOJHBIE U COKPAIEHHBIE YpaBHEHUS
peaxiuii H'OHHOTo 0OMeHa, YUUThIBAsl yCIOBUS, PU KOTOPBIX 3TH PEaKLUU UIYT 10 KOHILIA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIMH, TOATBEP)KIAIOIINE KAUYeCTBEHHBI COCTAaB  Pa3IUYHBIX
HEOPraHMYECKUX BEIECTB, pACIO3HABaTh OMBITHBIM MyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHX
BEIIIECTB;

chOpPMHUPOBAHHOCTh YMEHHH pPaCKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEACTBOM
COCTaBJICHUS DJICKTPOHHOTO OanaHca 3TUX PEeaKIIHii;

c(OPMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBHUCHUMOCTH CKOPOCTHM XUMHYECKOW PpEaKIMU OT Pa3IUYHbIX (PaKTOPOB;
XapakTep CMEIEHUs! XUMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHeIIHero Bo3zaeiictsus (mpunuu Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XUMHUYECKHE IPOILIECCHI, JIKAIIUE B OCHOBE IPOMBIIIIEHHOTO
MOJTyYeHHUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCThH MPEACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHUECKUX MPpoOIeMax XUMHUIECKOTO TPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYMCICHHUS C MCIOJIb30BAaHUEM IOHATHS «MaccoBasl JOJsl BEIIECTBAa B
pacTBope», 0OBEMHBIX OTHOILIEHUH Tra30B MPH XUMUYECKHX PEAKIUIX, MAacChl BEUIECTBA UM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIECTBA, Macce MM 00BEMY OJHOTO M3 YUACTBYIOIIMX B PEAKIIMU BEILECTB, TEIIOBOrO 3(pdeKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, TPEBPAICHUS U COXPAHEHUS YHEPTUH;

chOpPMHUPOBAHHOCTh YMEHHH CcOOMIOJaTh TMpaBWiIa TMOJB30BaHUSA XHMHUYECKOM TMOCYI0o W JabopaTOpHBIM
o0opy/loBaHHEM, a TakXe MpaBuiia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C HHCTPYKLUMUSIMH IO BBIIIOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOJIHITH XUMUYECKUI SKCTIEPUMEHT (pa3ioKeHue MepoKCHaa BOJOpOoIa
B MIPUCYTCTBUU KaTaan3aTopa, ONMpeaeNeHNe CPebl PpACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIIBHOTO UHANKATOPA, BIUSHUE
pa3INyYHbIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW peaklMU, peakliuid HOHHOT0 0OMEeHa, KaueCTBEHHbIE peakliu Ha Cyib(aT-,
KapOOHAT- M XJIOPUI-aHHOHBI, Ha KAaTMOH aMMOHMS, pELICHHE SKCIEPUMEHTAJIbHBIX 3a7ad Mo TeMaM «Mertamib» u



«HemeTannel») B COOTBETCTBUU C MPABUJIAMU TEXHUKHU O€30MACHOCTU MpHU OOpalleHUH C BEUIECTBAMU U JTAOOPATOPHBIM
00opyI0BaHUEM, MPEICTABIATh PE3yIbTaThl XUMUYECKOTO SKCIEPUMEHTA B (popMe 3amucH ypaBHEHUM COOTBETCTBYIOIIMX
peakmii 1 GopMyIUPOBATH BEIBOIBI HA OCHOBE dTUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHMI KPUTHUECKH AHAIM3UPOBATH XUMHUYECKYI0 HH(GOpMAIMIO, TOJy4YaeMyl0 H3 pa3HbIX
HMCTOYHHUKOB (CpEICTBA MACCOBOI KOMMYHUKaluu, UHTEpHET U IpYyTUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOAaTh MpaBWIa AKOJOTUYECKHU I1€JIECO00pa3HOro MOBEJAEHUS B OBITY W TPYAOBOM
JESTETPHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBbSi M OKPYXAIOIIEH MPUPOTHON Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHS Ha >KMBBIC OPTaHWU3MbBI OMPECIEHHBIX BEIIeCTB, TOHUMAas cMbich mokazatens [1JIK, moscasaTe Ha mpumepax
CIOCOOBI YMEHBIIIEHUS U MTPEAOTBPAICHUS UX BPEIHOTO BO3ICHCTBHS Ha OPTaHM3M YCIIOBEKa,;

UIsT  OOyYaroIMXcsl C OTrPaHUYCHHBIMA BO3MOXKHOCTSMH 370pPOBbS: YMCHHE TNPHUMEHSTh 3HAHHS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHUN;

JUTSL CJIETIBIX U CIA0OBHISIIIUX OOYYAIONIUXCS: YMEHUE HCIIOIBh30BaTh pebe(HO-TOUCUHYIO cucTeMy oOo3HaueHui JI.
bpaiins s 3anucu xumudeckux Gopmyi.



MPOBEPSIEMBIE TPEBOBAHUSI K PE3VJBTATAM OCBOEHHSI OCHOBHOWM OBPA3OBATEJIBHOM

INPOI'PAMMBI
10 knace
Kon . .
IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl
NpoBepPsEMOro
POBEp cpeaHero oouero o0pasoBaHus
pe3yJbTara
1 TeopeTnyeckre OCHOBbI OPraHMYECKON XUMUH
CdopMupoBaHHOCTh MPEACTABICHUN O XMMHYECKOM COCTAaBJISIONIEH E€CTECTBEHHOHAYYHOH KapTHHBI
11 MHUpa, POJIU XUMHUU B MMO3HAHUM SIBIEHUW MPUPOJIbI, B (GOPMUPOBAHUU MBILUICHUS U KYJIbTYPhl JIMUHOCTH,

eé (I)YHKLII/IOHaJ'II)HOI\/’I I'paMOTHOCTH, HCO6XO,Z[HMOI>1 A1 pCHICHHA IPAKTHYCCKHUX 3ada4 WM OKOJOIM4YCCKH
00OCHOBAaHHOT'O OTHOIICHUS K CBOCMY 310POBBIO U HpPIpOI[HOﬁ cpeac

BiianeHue cucteMoil XUMUYECKUX 3HAHUI, KOTOpasi BKIKOYAET: OCHOBOMOJAratouIie MoHATUsA (MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKAs CBSI3b, MOJIb, MOJIIPHAS Macca,
MOJISIDHBIA O0BEM, YIJIEPOJHBIN CKeneT, (yHKIUMOHAIbHAS TpYyIIa, pajukall, H30MEpHUs, H30MEpHI,
TOMOJIOTHYECKUM PpsAZ, TOMOJIOTH, YIVIEBOLOPOABI, KHCIOPOA- M a30TCOAEPIKAILME COCAUHEHMS,
1.2 OMOJIOTMYECKU aKTUBHBIE BEIECTBA (YIIeBOJbI, KHUPbI, OCJIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS); TEOPUH U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHHUSI OPTraHUYECKUX
BelectB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMUH, (DAKTOJIIOTMUECKUE CBEICHUS
O CBOWCTBaxX, COCTaBe, MOJYYEHUH W OE30MaCHOM HCIOJIb30BAHUM BAXKHEHMIIMX HEOPraHUYECKUX
Y OPraHUYeCKUX BEHIECTB B OBITY M MPAKTHUYECKOM JIEATETbHOCTH YeJIOBEKa

ChopMupoBaHHOCTh yYMEHUH BBIABISATH XapaKTEPHbIE MPU3HAKA TOHSATHH, YyCTaHABIMBATh MX
1.3 B3aHMOCBSI3b, HCHOJIb30BaTh COOTBETCTBYIOIIME TOHATUS NPU ONHCAHUM COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPTaHUYECKUX COEqUHEHUN

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIMKY JJIA COCTABJICHHA MOJICKYJISIDHBIX U

14 . . NN .
CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON) (OPMYIT OPTAaHNYECKNX BEIIECTB M YPABHEHUN XUMHUYECKUX




Kon
MPOBEPAEMOTO
pe3yJbTaTa

IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl
cpeaHero oouiero oopazoBanus

peaKIuii, U3roTaBIUBATh MOJEIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsl MILTIOCTPALIMU UX XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

CdhopmMupoBaHHOCTH YMEHHI YCTAaHABIUBATH MPUHATIC)KHOCTh N3yUYEHHBIX OPraHMYECKHUX BEIIECTB MO UX
COCTaBy M CTPOCHHIO K OMpeAeNEHHOMY Kiaccy (Tpymme) coemuHeHUH (yrieBOAOPOIbl, KUCIOPOI U
a30TCOZCpXKAIllie COCAMHCHHUS, BBICOKOMOJICKYJSIPHBIE COCIMHEHUsS), JaBaTh WM Ha3BaHUS IIO
cucrematudeckoir HoMeHkatype (IUPAC)

1.5

ChopMHpOBaHHOCTH YMEHHSI OMNPEIENATh BHUABI XUMHYECKOW CBSI3M B OPraHMYECKUX COCIUHEHUSX
(onMHaApHBIE U KPATHBIE)

1.6

ChopMupOoBaHHOCTP YMEHHUS MNPUMEHATH: TIOJOXKEHUS TEOPUU CTPOCHHUS OpPraHHMYECKUX BELIECTB
A.M. bytnepoBa miisi OOBSCHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPAaHEHUSI MACCHI BEIIECTB

YTriaeBoaoposI. Kucnopoaconepxariue U a30TcojepKaIme OpraHUYeCKUe COEIMHEHUS.
BricokomonekysipHbIe COSTUHEHUS

2.1

ChopmMupoBaHHOCTh YMEHHUIN MPUBOAUTH TPUBHAIBHBIC HA3BaHUSI OTACIBHBIX OPraHUYECKHX BEIIECTB
(3TUNeH, TPONWJIEH, AaleTUJICH, JTWICHTJIMKOJb, TIHIepuH, (eHomn, GopMalbIerua, amneTaabIerH,
MypaBbMHAsl KHUCJIOTA, YKCYCHAasi KHUCIIOTa, OJICMHOBas KHUCJIOTa, CTEAPUHOBAs KHUCIIOTa, TJIOKO34,
bpyKTO3a, KpaxMall, IeJUTI0I03a, TJIUIIUH)

2.2

CdopMupoBaHHOCTh YMEHHMI XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3MUYECKUe U XUMHUYECKUE CBOMCTBA
TUMWYHBIX TMPEACTaBUTENECH pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (MeTaH, 5TaH, JTHUJIEH,
NpONUJIEH, aueTuseH, OyramueH-1,3, MerunOyragueH-1,3, GeH30J, METaHOJ, ATaHOJI, ATUJICHIIUKOJb,
TJIMLEPUH, (PEeHOJI, aleTaablerujl, MypaBbUHas U YKCYCHasl KHCIJIOThI, TJIIOKO3a, Kpaxmalj, LeJUII0JI03a,
AMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHUA HIUIIOCTPpUPOBATH TCHCTUYCCKYHO CBiA3b MCIKOY TUITNYHBIMU
NpCACTABUTCIIIMHA  PA3JIMYHBIX KJIACCOB OPTraHMYCCKUX BCHICCTB YPABHCHUAMMH COOTBCTCTBYIOIINX




Kon
MPOBEPAEMOTO
pe3yJbTaTa

IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl
cpeaHero oouiero oopazoBanus

XUMHYECKHUX PEaKIMA C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopMupoBaHHOCTh YMEHUS XapaKTEPU30BATh HCTOUHUKHU YTIJIEBOJIOPOIHOTO ChIpbs (HE(PTh, TPUPOAHBIN
ras, yroiib), CocoObl UX NEPEPaOOTKU U MPAKTUYECKOE NPUMEHEHHE MPOAYKTOB NepepaboTKU

XUMUS U )KU3Hb. PacuéTsl

3.1

ChopmMupoBaHHOCTh YMEHUH BIIAJIETh CHUCTEMOW 3HAHWN 00 OCHOBHBIX METOJIaX HAYYHOTO IO3HAHMSI,
UCIIOJIb3yEMbIX B XUMHUHU NPU M3YYEHUHM BEIIECTB M XUMHMUYECKHX SIBIICHUH (HAOIIOJEeHUE, U3MEPEHHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHKE), UCIIOJIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATUS PEIICHUM
B KOHKPETHBIX )KU3HEHHBIX CUTYalMsX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdopmupoBaHHOCTh YMEHUN COOJIIOIaTh MTpaBUiia MOJb30BAHMS XUMHUUYECKOW MOCYION U J1TaOOpaTOPHBIM
obopymoBaHMEM, a TaKXKe TpaBWIa OOpAaIEeHUsS C BEHIECTBAMH B COOTBETCTBUU C WHCTPYKIHSAMHU TIO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUECKHX OTMBITOB

3.3

ChopmMupoBaHHOCTh YMEHHH IUIAHUPOBATH W BBHITIOJHATH XUMHUYECKHH JKCIEPUMEHT (TpeBpaIleHUs
OpraHWYECKUX BEIIECTB NPH HArpPEBAHHM, MOJyYEHHE HTHIIEHA U W3YYEHUE €ro CBOMCTB, KAUYECTBEHHBIE
peaklMy OpPraHUYeCKUX BEIIECTB, JeHATypalusi OEJKOB MPU HArpeBaHWUM, I[BETHHIEC pEaKIMU OEJIKOB) B
COOTBETCTBUM C NPABWIAMH TEXHUKH O€30MacHOCTU MpHU OOpalleHHH C BEIIeCTBAMHU U J1a0OpaTOPHBIM
000pyI0BaHUEM; MPEJCTABIATh PE3ylbTaThl XUMUYECKOTO JKCIEpUMEHTa B (popMme 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX peakluidi U (GOPMYIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

3.4

ChopmMupoBaHHOCTh YMEHUN TPOBOAUTH BBIYUCICHHUS MO0 XUMHYECKHUM YpaBHEHUSM (Macchl, 00béMa,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH TIO0 M3BECTHBIM Macce, 00bhEMY, KOTUYECTBY
OJIHOT'O M3 UCXOAHBIX BEIIECTB WM NMPOJAYKTOB PEAKIIMH )




Kon

IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl

NpoBepPsieMOro
cpeaHero oouiero oopazoBanus
pe3yJabTara
35 ChopMupoBaHHOCTh YMEHUN KPUTHYECKU AHAIM3UPOBATh XUMUYECKYI0 MH(GOPMAIHIO, MOTy4aeMylo U3
' pa3HBIX UCTOYHUKOB (CpelicTBa MaccoBoi nHpopmaiuu, ceth HTEpHET U apyTHe)
ChopmupoBaHHOCTh YMEHUN COOJIOIATh TTPaBUiIa SKOJOTUYECKH 1IEeTIECO00Pa3HOTO TOBEACHUS B OBITY U
TPYIOBOW NESITENBHOCTU B LENSIX COXPAHEHUsS CBOETO 3J0POBbS M OKPYKAKOLIECH MPUPOAHON CpEBbl,
3.6 OCO3HAaBaTh OINACHOCTh BO3JCHCTBUS HA >KUBBIE OPraHU3Mbl OINPEAECIEHHBIX OPraHUYECKHUX BELIECTB,
noHumasi cmbicn nokazarens [IJIK (mpeaenbHO HOMyCTUMOM KOHLEHTpAlUu), MOSICHATH Ha MpUMepax
CrocoObl YMEHbIIIEHUS U MPEAOTBPAIEHUS X BPEIHOIO BO3ICUCTBUS HAa OPraHU3M YeJIOBEKa
11 KUIIACC
Kon . .
IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl
NpoBepPsieMOro
cpeaHero oouero o0pa3oBanus
pe3yJjabTara
1 TeopeTnueckre OCHOBbI XUMHH
Bianenue cucremMoil XUMHUYECKUX 3HAHUMA, KOTOPAsi BKJIFOYAET: OCHOBOIOJIATAIOIINE MOHATHSI (XUMHUYECKUI
DJIEMEHT, aToOM, 3JICKTPOHHAasi 000JI0UKa aroma, S-, p-, d-3JIeKTpOHHBIE OpOUTAIM aTOMOB, MOH, MOJICKYIIa,
11 BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIIEHUS, XUMUYECKas CBSI3b, MOJIb, MOJIIpHAs Macca,

MOJIIpDHBI ~ 00BEM, KpHCTAUIMYECKas PEmIETKa, THUMBl XUMHUYECKUX peakiuid (OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC, AK30- W HHAOTEPMHUYECKHE, PEAKIMH HOHHOTO OOMEHA), pacTBOP, JSJIEKTPOJIUTHI,




Kon
MPOBEPAEMOTO
pe3yJbTaTa

IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl
cpeaHero oouiero oopazoBanus

HEAJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAS] JUCCOLMALINS, OKUCIUTEb, BOCCTAHOBUTENh, CKOPOCTh XUMHUYECKOU
peaKkiii, XUMHUYECKOE DPaBHOBECUE); TECOPUUM U 3aKOHBI (TEOpUS DSIEKTPOJIUTHUYECKOW JTUCCOIUAIUHY,
[lepuonnueckuii 3axkoH [[.M. MenneneeBa, 3aKOH COXpaHEHUS! MACChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUIA
SI3IK  XUMUH, (AKTOJOTHUECKUE CBEJEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHMH U 0O€30macHOM
WCIIOJIb30BAHUY BAKHEUIIIMX HEOPTraHMYECKUX BEIIECTB B ObITY U MPAKTHYECKOW JEATEIbHOCTH YEJIOBEKA

1.2

CdopMupoBaHHOCTh YMEHUH BBISBIISATh XapaKTEPHbIE NMPU3HAKK W B3aUMOCBSI3b M3YYEHHBIX MOHATHM,
MPUMEHSTH COOTBETCTBYIOIME MOHSITHS MPU OMMCAHUU CTPOEHUS U CBOWCTB HEOPTraHUYECKUX BEIIECTB U
ux pEeBpAILCHU; BBISIBIISITh B3aMMOCBSI3b XUMUYECKUX 3HaHUN
C TOHATHUSIMU U NIPEJICTABJICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB

1.3

Brnagenre 0OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHMS BELIECTB M XMMHUYECKUX SIBJICHMN (HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE)

14

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OoNnpcACIITb BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMHUYCCKUX 3JICMCHTOB B
COCAMHCHUAX PA3JIMIHOI0 COCTaBa, BU/ XUMHUUYECKOM CBSI3HU (KOBaJ'IeHTHaﬂ, HMOHHAasA, MCTAJJIIMYCCKasd,
BOI[OpOI[Ha}I) B COCAMHCHMHAX, THII KpHCTaHHHqCCKOﬁ pCIHéTKI/I KOHKPCTHOI'O BCHICCTBA (aTOMHa}I,
MOJICKYJIIpHAasA, NOHHAA, MeTaJIJII/I"IGCKaH)

1.5

CopMHUPOBaAaHHOCT, yYMEHUM OIpPENEesaTh XapakKTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPTaHMYECKHUX
COEIMHECHUN

1.6

CdhopmMupoBaHHOCTH yYMEHHUS KiIacCU(DUUIMPOBATh XMMHUYECKHME PEAKLUMU IO Pa3IUYHbIM IPU3HAKAM
(uucly M COCTaBy pearupyrolluxX BEIIECTB, TEIIOBOMY 3(PQEeKTy peakiuu, HU3MEHEHHIO CTereHei
OKHUCJIEHUS 2JIEMEHTOB, 00pPaTUMOCTH PEAKIMH, YYACTHUIO KaTaJIU3aTopa)

1.7

ChopMupoBaHHOCT YMEHHUM COCTaBIISAITb YPaBHEHHUS PEAKIMM pa3MYHbIX THUIIOB, TMOJHBIE U
COKpalI€HHbIC YpaBHEHUs peaKIMil MOHHOrO OOMEHA, YUMThIBAasl YCJIOBUS, MPU KOTOPBIX ATU PEAKIIMH




Kon

IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl

NpoBepPsieMOro
cpeaHero oouiero oopazoBanus
pe3yJabTara

UJIyT 10 KOHI[A
ChopmMupoBaHHOCTh YMEHUN MTPOBOIUTH PEAKIINU, TTOATBEPKIAIONTNE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX

1.8 HEOPraHUYECKHUX BEIIECTB, PACMIO3HABATH OIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX
HEOPraHUYECKHUX BEIIECTB

19 ChopMupoBaHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIM

110 CdopMupoBaHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKUUU OT Pa3IMyHBIX
dakTopoB

111 ChopmMupoBaHHOCTh YMEHUI OOBSICHATH XapakTep CMEMICHUS XHMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTHU
oT BHemHero Bo3aeicteus (mpuHiun Jle [larense)

2 OO6m1ast 1 HeOpraHMYecKask XUMUs

21 CdopMupOBaHHOCT, yYMEHHMM packpbiBaTh cmbica llepuonnueckoro 3akona J[.M. MennaeneeBa wu
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, 00BSICHUTEIbHYIO U TPOTHOCTHYECKYIO (DYHKIIUU
ChopMupoBaHHOCTh YMEHHUI XapaKTEPU30BATh JIEKTPOHHOE CTPOSCHHE aTOMOB XMMHYECKUX DJIEMEHTOB
1-4 nepuonos Ilepuoauueckoil cuctembl XuMuueckux 3neMeHToB JI.1. MenneneeBa, HCnob3ysl MOHITHUS

2.2 «S-, p-, d-2JIGKTPOHHBIE OPOMTAIINY, «IHEPTCTUUCCKUE YPOBHHU», OOBSICHATH 3aKOHOMEPHOCTH M3MCHCHHS
CBOMCTB XMMHYECKHUX JJIEMEHTOB M MX COCIMHEHUH II0 IepuojaM U rpymnmnam llepuonndeckon cucremsl
xumudeckux snemeHToB .M. Menneneesa
ChopMupoBaHHOCT ~yMEHMH  XapakTepu3oBaTh (ONMUCHIBATH) O0OIIME XMMHYECKHME CBOMCTBA

2.3 HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOW CBSI3U
MEK]ly HEOPraHMYE€CKMMH BENIECTBAMU C TOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHM

2.4 ChopmMupoBaHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIJIC)KHOCTh HEOPTAHNYECKUX BEIIECTB MO UX COCTABY




Kon
MPOBEPAEMOTO
pe3yJbTaTa

IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl
cpeaHero oouiero oopazoBanus

K ONpeleéHHOMY Kilaccy (TpyIne) COeIMHEHHI (ITPOCThIE BEUIECTBA — METAUIbl U HEMETAIUIbI, OKCHJIBI,
OCHOBaHUS$1, KUCJIOTHI, aM(OTEpHBIE THIPOKCHUIbI, COJIN)

2.5

CdhopmupoBaHHOCTH YMEHHI UCHOIB30BaTh XMMHUECKYIO CUMBOJIMKY JJIsi COCTaBJIE€HUS (OPMYJI BELIECTB
U YpPaBHEHHMH XHMMHYECKHX peakuuid, cucreMarnyeckyro HoMeHkinarypy (IUPAC) wu TpuBnanbHbIe
Ha3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblili ras, YIJIEKHCIBIM ra3, aMMHUaK, rami€Has
U3BECTb, HETalI€Hasi U3BECTh, IUTHhEBAs COJIA, TUPUT U IPYTHE)

2.6

ChopMupoBaHHOCT ~yMEHMH  XapakTepu3oBaTh (ONMUCHIBATH) O0OIIME XMMHYECKHME CBOMCTBA
HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJITBEPXAATh CYIIECTBOBAHUE TE€HETUYECKON CBS3U
MEXy HEOPraHWYECKUMH BEIIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XMMUYECKUX PEAKIIHI

2.7

ChopMHpOBaHHOCTP YMEHMI IJIAHUPOBATh M BBIMOJHATh XUMHYECKHH SKCIEPUMEHT (pa3ioKeHUe
IepOKCHIa BOJIOPOJIa B MPUCYTCTBUM KaTalu3aTopa, ONpeaesIeHUe CPeibl paCTBOPOB BEILECTB C TOMOIIbIO
YHHUBEPCAJIbHOTO HMHAWKATOPA, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEeaklvu,
peakuyu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIUH Ha cyhabdar-, KapOoHAT- M XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHMS, peIIeHHE JKCIEPUMEHTANbHBIX 3a1ad 1o TeMam «Mertamis» u «Hemeramis») B
COOTBETCTBUU C TPABUJIAMU TEXHUKU OE30MACHOCTH NPH OOpAIICHUHU C BEIIECTBAMU U Ja0OpPaTOPHBIM
0o0opyI0BaHUEM; IPEACTABIATh PE3yJbTaThl XUMUYECKOTO IKCIepUMEHTa B (hopMe 3amicH ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIHi U (POPMYIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB

2.8

CdhopmupoBaHHOCTH YMEHUI COOMIOAATH MPpaBHIIa OJB30BAHUS XUMUUYECKOM MOCYI0M U 1a00paTOPHBIM
o0opy/sOBaHHEM, a TaKXKe MpaBuUiia OOpaIIeHHUs C BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSIMH IO
BBIMIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB

2.9

ChopmMupoBaHHOCThP yMEHUW XapaKTePU30BaTh XUMHUYECKHE TIPOIECCHI, JeXKalue B  OCHOBE
ITPOMBITIUICHHOTO TTOJTYYEHUSI CEPHOM KUCIIOThI, AMMHAKA, a TAKXKe CHOPMHUPOBAHHOCTH MPEICTABICHUN 00




Kon

IIpoBepsieMble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl

MpOBePsSIeMOr0
cpeaHero oouiero oopazoBanus
pe3yJbTarTa
00X HAYYHBIX MPUHITUIIAX W SKOJOTUYECKHUX MPOOIeMaX XUMUYECKOTO MPON3BOJICTBA
3 Xumus v Ku3Hb. Pacuérel

CdhopMupoBaHHOCTh MPEACTABICHUH O XHWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHOHAYYHOW KapTHUHBI

31 MUPA, POJIM XUMUH B TIO3HAHUU SIBJICHUW MPUPOBI, B (POPMUPOBAHUU MBIIIICHUSI U KYJIbTYPhI JIMYHOCTH,
e¢ (pyHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM IJIsl PEIICHHUS MPAKTHYECKUX 3a7ad M IKOJOTHYECKH
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpejie

3 CdhopmMupoBaHHOCT YMEHUN KPUTHYECKU aHATU3UPOBATh XUMUYECKYIO0 MH(OpPMAIHIO, TOyd4aeMyr0 U3
pa3HBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKAITNH, CeTh VIHTEpHET U ApyrHe)

33 C(popMHIu)OBaHHOCTL YMEHUHN COOI0OATh MPABUIA SKOJOTHIECKU uenecoo6pa:jHoro [OBE/ICHNS B OBITY U
TPYJOBOM NESITEIHHOCTH B IEJSX COXPAHEHUSI CBOETO 37I0POBbS U OKPYIKAIOIICH MPUPOTHON CPEIIBI
Oco3HaBaTh OMAaCHOCTh BO3JCHCTBHS HA KUBbIE OpPTraHU3MBI OMpPENCIEHHBIX BEIIECTB, MIOHUMAsT CMBICH

3.4 nokazatenst [1JIK, mosicHAT, Ha mpumepax CHocoObl YMEHBIIEHUS W TMPEAOTBPAICHUS WX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEIIOBEKa
ChopmMupoBaHHOCTh yMEHUN TPOBOAUTH BBIYUCICHHUS C HWCIIOJH30BAHUEM TOHITHS «MaccoBas JIOJIs
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPHU XUMUYECKUX PEAKITUSIX, MACChl BEIIECTBA WIIH

3.5 00béMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe€ WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B

peakiuu BEIIECTB, TEIUIOBOro 3¢ (deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MPEBPAILECHUS] 1 COXPAHEHUS JHEPTUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 kiace
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUA
1 TeopeTnyeckre OCHOBBI OPraHUYECKON XUMUU
11 IIpeameT opraHnYecKOr XUMHH: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B IIOJYYECHUN HOBBIX BEICCTB
' 1 MatepuayoB. Teopus cTpoeHHs opraundeckux coeguHeHnii A.M. bytinepoBa, €€ OCHOBHBIE MTOJOXKEHUS
CrpykrypHble (opMynbl OpraHMYECKHX BemecTB. ['omonorus, wu3zoMepus. XUMHUYECKas CBS3b B
1.2 | opraHuyecKkux COEAMHEHUAX — OJMHAPHBIE M KpaTHble cBs3u. llpeacraBienune o KiaccupUKaLUU
OpPraHUYECKUX BEIIECTB
13 HOMCHKJIaTypaUOpFaHI/I‘ICCKI/IX COEIMHEHMI (cucTeMaTUdecKas) U TpUBHAJIbHBIE Ha3BaHMs Ba)KHEMILNX
PEICTaBUTEIIEH KJIACCOB OPraHUYECKUX BELIECTB
2 YrieBogoposl
AJIKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMYECKMH pAx. MeTaH W 3TaH — IPOCTEHIIME NPEACTABUTEIN
2.1 |ankaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa (peakUWy 3aMelIEHUS U TOPEHHsA), HaXOXKJICHUE B
IIPUPOJIE, NOTYUYECHUE U IPUMEHECHHE
AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN Psifl. DTWIECH U MPOINUIIEH — IPOCTEHIINE MPEICTABUTEIN
2.2 | ankeHoB: (U3NYECKUE U XMMHUYECKHE CBOWCTBA (peakuy T'MIPUPOBAHUS, TAJIOTEHUPOBAHUS, THIpaTalluH,
OKHCJICHUS ¥ IOJMMEPU3ALINN), TOTYYEHHE U TPUMEHEHNE
23 Ankamuensl: Oyrtamguen-1,3 u wmetmnOyramguen-1,3: cTpoeHue, BaKHEWIIHME XHWMUYECKHE CBOMCTBA
' (peakuus nosmMepusanun). [lonydyeHne CHHTETHYECKOr0 KayuyKa U PE3HHbI
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psAd. ALETUICH — MNPOCTEUIIHA
2.4 | mpenctaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (UINYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
I'MJIPUPOBAHUS, TaJON€HUPOBAHUS, TUAPATAILIMH, TOPEHUS), TOJYYEHUE U IPUMEHEHHE
Apenbl. benzon: cocTtaB, cTpoeHue, (GU3NUECKUE U XUMUUYECKHE CBOICTBA (peakLuy TaJOreHUPOBaHUs U
25 HUTPOBaHUs), MOJIy4YEeHUE U IpUMEHEHue. ToJyon: cocTaB, CTPOEHHE, (PU3MUECKHE M XUMHUYECKUE
CBOMCTBA (pEaKIMK raJIOTEHUPOBAHUS U HUTPOBAHUS), OJyUYEHUE U NTPUMEHEHHE. TOKCUYHOCTh apeHOB.
I'eneTnyeckas CBsI3b MEXKAY YIIIEBOJIOPOIAMH, NPUHAJICKAIIUMH K Pa3JIMYHBIM KJ1accaM




Kon

2.6

IIpoBepsieMblii 3JIEMEHT COAePKAHUA

[TpuponHble MCTOYHUKH YTIIEBOAOPOOB. [IpupoaHblii ra3 u momyTHbie HeTsHBIE ra3bl. Hedth u eé
npoucxoxaeHue. Criocoosl nepepadoTku HeTH: EPEroHKa, KPEKUHT (TePMUUYECKUM, KaTaTUTHUECKUIN),
nuposm3. [IpoaykTsl mepepaboTkn HEPTH, X MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMmeHHBIi
YTOJIb ¥ POAYKTHI €T0 MepepaboTKu

Kuciopoaconepxaniyie OpraHM4ecK1ue COeTMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOJ U 3TaHON: CTpOEHHUE, (PU3NYECKUe U XUMUYECKHUE CBOMCTBA
(peakiuu ¢ aKTUBHBIMU METaJUIaMH, raJOr€HOBOAOPOIaMU, TOPEHHE), TpUMeHeHrne. BoiopogHbie cBs3u
MEXAY MOJIEKYyJaMu CHUpTOB. JelicTBMEe MeTaHOJa U ATaHOJa Ha OPraHU3M YeloBeKa. MHOroaTroMHbIe
CIUPTHL. DTUICHIJIIMKOJb U MIHIEPUH: CTPOEHUE, PU3NYECKUEe U XMMUYECKUE CBOMCTBA (B3aMMOICHCTBHE
CO IIEJIOYHBIMH METaJUIaMH, KaUeCTBEHHAs] PEaKllMsl Ha MHOTOATOMHbIE CIIUPTHI). JleficTBUE HA OpraHu3m
yesoBeka. [IpuMeHenue rauneprHa U 3TUIICHTJIUKOJIS

3.2

deHot: CTpoeHNEe MOJIEKYJIbI, (M3UYECKUE U XUMUYEeCKre CBOMCTBA. TokcmaHOCTh eHona. [Ipumenenue
benona

3.3

AJIBI[CFI/IILBI H KCTOHHI. (DopManbz[eer[, ancTajlabJACTUA: CTPOCHHUC, (bl/ISI/II-IeCKI/Ie U XMMHUUYECKHE CBOMCTBA
(pCaKHI/II/I OKHCJICHUS U BOCCTAHOBJICHUA, KAUCCTBCHHBIC pCaKLII/II/I), IMOJIYYCHHUEC U IPUMCHCHHC

3.4

OOHOOCHOBHBIE TpeleNbHbIE KapOOHOBBIE KHCIOTh. MypaBbMHAs M YKCYCHasl KUCIOTBI: CTpPOEHHE,
¢du3nUecKkue U XMMUYECKUEe CBOICTBaA (CBOMCTBa, OOIIME IJIsi Kjacca KUCIOT, peakius 3TepuduKaium),
nojiyueHue U npumeHeHue. C(CTeapuHOBas | OJEMHOBAsi KHUCJIOThl KaK IPEACTABUTENIM BBICIIUX
KapOOHOBBIX KUCJIOT. MblJIa KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, MX MOIOIIEE JACHCTBHE

3.5

Crnoxxubie 3(hupbl Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ naponu3 cnoxubix 3¢upos. XKupsl. ['naponus
XKUpoB. [ [puMeHenue :xkupoB. bronornueckas poJib ) XKUPOB

3.6

YrneBoapl: cocTaB, KiIacCU(pUKaIUs yriaeBoJ0B (MOHO-, U- U ToJucaxapuabl). [oko3a — mpocTermmii
MOHOCAxXapua: OCOOCHHOCTH CTPOSHHS  MOJICKYNbl, (HU3MYEeCKHe ¢  XHMHYECKHE CBOWCTBA
(B3aumopeiicteue ¢ ruapokcugom wmeau(ll), okucieHne amMmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKCHHE TIIIOKO3bI), HAXOXKIECHUE B TPUPOJE, MPUMEHEHHE, OMOJOTHYECKas POJib.
®dortocunTe3. DpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxmanm W 1euiono3a Kak MPUPOJHBIE MOJMMEpHI.
CrtpoeHne kpaxmajna ¥ MeJUToIo3bl. Du3nueckne W XMMHYECKHE CBOMCTBa Kpaxmana (THIPOJIH3,




Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUA

KaueCTBEHHAs PEAKIIUSI C HOJIOM)
4 A30TCco/iepKalllie OPraHuYeCKHe COCTMHEHUS
41 AMWHOKHUCIIOTHI Kak amM(pOTepHbIE OpraHWYecKrue coeAuHeHus. DU3NUecKne W XUMHYECKHE CBOMCTBA
aMUHOKUCJIOT (Ha npuMepe raunuia). buonorndyeckoe 3HaueHue aMuHOKUCOT. [lenTus
benkn kak npupoAHBIE BBICOKOMOJIEKYJISIDHBIE coenuHeHus. [lepBuuHas, BTOpUYHAsT M TPETUYHAS
4.2 | crpykrypa O6enkoB. XMMHUUYECKHE CBOMCTBA OEJIKOB: THAPOJIMN3, JEHATYpallks, KaYeCTBEHHBIC peaKIuU Ha
OeJIKn
5 BpICOKOMOJIEKYISIPHBIE COCTMHEHUS
OCHOBHbIE TIOHSATHUSI XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHII: MOHOMEp, MOJHUMEpP, CTPYKTYpPHOE
5.1 |[3BeHO, cTeneHb NOJUMEPU3ALMNMU, CPEOHSAS MOJEeKysipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — OJIMMEPU3ALINS U TTOJIMKOHIECH CalIHsI
DKCIepUMEHTaIbHBIE METOJIbI M3Y4YEeHHUs BEIIECTB U WX MPEBPAIICHUI: O3HAKOMIICHHE C 00Opa3laMu
5.2 | mpUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, KaydykoB. [lomydyeHne CUHTETHYECKOro Kayuyyka U
pE3UHBI
11 KIIACC
Kopn IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 TeopeTnueckre OCHOBbI XUMUH
XUMHYECKUH 37eMeHT. ATOM. Sipo aToMa, U30TOMbI. DIEKTPOHHAsA 000JI0UKa. DHEPTreTHUECKUE YPOBHH,
1.1 | moaypoBHH. ATOMHBIE OpOMTAaH, S-, P-, d-d3meMeHThl. OCOOEHHOCTH pAaCHpeaeIcCHUS JJICKTPOHOB I10
OpOUTAJIIM B aTOMaXx JIEMEHTOB MEPBBIX YETHIPEX NMEPHOI0B. DIEKTPOHHAS KOH(GUTYpAIUs aTOMOB
[Tepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenneneeBa. CBsizb
1.2 | nepuoanueckoro 3akoHa u Ilepuomnueckoit cucteMbl xumudeckux sjemeHToB .M. MenpaeneeBa ¢
COBPEMEHHOM TEOpHUEN CTPOCHHSI AaTOMOB. 3AKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMUUYECKUX JIEMEHTOB




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMSA

141 O6pa?>yeMBIX HMH IIPOCTBIX U CIOXKHBIX BCHICCTB I10 I'PyIIIIaM WU IICPHOAAM. 3HaueHue MNEPUOAUICCKOTO
3dKOHAa B PA3BUTHU HAYKHU

CrpoeHue BemiecTBa. XHUMHYECKasl CBs3b. BHIBI XMMUYECKOW CBSI3M (KOBAJEHTHAs HEMOJIIpHAS MU

1.3 | monspHas, noHHas1, MeTajuinueckas). FloHbI: KaTHOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOMN
XUMUYECKOH CBsI3HM (OOMEHHBIN U JOHOPHO-AaKIENTOPHEIN). BomopoHas cBs3b

1.4 | BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTh. CTENEHb OKUCIEHMSI
BemecTBa MONEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEUIECTBA. THIIbI

15 | KPHCTALIMYECKHX pem€ToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIMYECKOM DPEIIETKH.
[lonsiTe 0 nucnepcHBIX cucTeMax. MICTMHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBas [0Jis BeEIllecTBa B
pacTBope

1.6 | Knaccuduxkanus Heopranndeckux coenrHeHnii. HoMeHkiaTypa HeOpraHu4ecKix BEIIeCTB
Xumuueckas peakius. Knaccupukanus XUMHUYECKHUX pEakUuid B HEOPraHUYECKOW U OPTaHUYEeCKOM

1.7 | xumuu. 3aKOH COXpAaHEHHS MacChl BEUIECTB, 3aKOH COXPAHEHWsS U IPEBpAIICHUS DSHEPIUU IpU
XUMUYECKUX PEAKIUSAX

1.8 | CkopocTh peakiyu, €€ 3aBUCUMOCTb OT pPa3JIn4HbIX (PAKTOPOB

19 OOpatumbie peakuuu. XUMHUECKoe paBHOBecue. DakTOphl, BIUSIOIIME HAa COCTOSIHUE XHMHUYECKOTO
paBHoBecus. [Ipuanmn Jle [larense

110 OnexktponuTHueckas aucconuanus. CuiabHbIe U cradble eKTpoiuThl. Cpea BOJHBIX paCTBOPOB BEIIECTB:
KUCIIas, HeWTpajipHasl, 1iejaoyHast. Peakiium HoHHOro ooOMeHa

1.11 | OkucnuTenbHO-BOCCTAHOBUTENIbHbBIEC PEAKIIUU

2 Heoprannueckast xumust

Hemeramnbl. llonoxxenne HemeramoB B Ilepuonnueckon cucreme XuMH4YecKux 3nemeHToB /1.

2.1 |MenneneeBa U OCOOCHHOCTH CTpOE€HHUS aTOMOB. Du3nueckue CBOICTBA HEMETAIOB. AJUIOTPONUS
HEMETAJUIOB (Ha MPUMEpPE KUCIOPoia, cepbl, hocdopa 1 yriaeposa)

29 XUMUYECKHE CBOMCTBAa Ba)KHEHIIMX HEMETAJUIOB (TajoOreHoB, cephl, a3zoTa, ¢ocdopa, yriepoaa u

KPeMHHSI) U MX COCIAMHEHUU (OKCHIOB, KHCJIOPOJICOJEPKAIIUX KHCJIOT, BOJOPOAHBIX COCIUHEHUHN).




Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUA

IIpuMeHeHne BaXKHENIINX HEMETAUIOB U X COCJIMHEHU I

Merannel. [lonoxenne metaiuioB B [lepnoanueckont cucreme xumuaeckux aneMeHToB .M. Menneneesa.

2.3 | OCOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000J0YeK aTOMOB MeTaioB. OOmme Qu3nueckue CBOMCTBA
MeTasuioB. CruiaBbl METAUIOB. DJIEKTPOXUMHYCCKUH PSIJT HATPSHKEHUH METAITIOB
XUMUYECKUE CBOMCTBA BaKHEUIIMX METAJUIOB (HATpUM, Kalaui, KadblUM, MAarHWii, aJllOMUHUN, LHHK,

2.4 | XpoM, xKeJe30, MeJlb) U UX coeauHeHuid. O01ue cnocoOsl mojiydeHus MeTauioB. [I[puMeHeHne MeTaJlJIOB B
OBITY U TEXHUKE

2.5 | I'enernyeckas CBsi3b HEOPraHWYECKHUX BEIECTB, MPUHAIICKAIIMX K PA3JIMYHBIM KJIaccam

3 XUMHS U KU3HD

31 Ponp xumum B oOecriedeHMM SKOJOTHYECKOM, IHEPreTHYECKON M MHIEBOH Oe30MacHOCTH, pPa3BUTUU
MeuiuHbl. [loHATHE 0 HAyYHBIX METOAaX MO3HAHUSI BEMIECTB M XUMUUYECKUX PEaKIun
[IpeacraBnenuss 00 OOUIMX HAYYHBIX MPUHIHUIAX MPOMBIILIEHHOTO MOJYYEeHHS] BaXKHEMIIHMX BEIIECTB.

39 YenoBek B MUpE BEIIECTB U MAaTE€pPUATIOB: BAKHEWILNE CTPOUTENIbHBbIE MaTepualibl, KOHCTPYKIIMOHHbIE
MaTepHalibl, KPACKH, CTEKJIO, KEpAMHKA, MaTepUalbl JUIsl SJEKTPOHUKH, HAHOMATepHalbl, OPraHUYECKHe
Y MUHEpAJIbHbIE YJI0OpEeHUs

33 XuMmusi W 370pOBhE UEIOBEKA: TMpaBWJIa WCIIONB30BAHUS JICKAPCTBEHHBIX IMpEnapaToB, MpaBuiia

0€301MMacHOT0 MCIOIb30BAHMsI MPENapaToB OBITOBOM XUMHUU B TOBCETHEBHOM JKHU3HH




MMPOBEPAEMBIE HA EI'3 1O XUMUWU TPEEOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOM IMPOT'PAMMBI CPEJHEI'O OBIIIETO OEPA3OBAHUS

Koa nposepsiemoro

TpeOOBaAHUS

1

IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrPpaMMBbI CpeIHEro 0011ero 00pa3oBaHus

BJ'Ia,Z[CHI/IC CHUCTEMON XMMHUYECKHUX 3HaHHﬁ, KOTOpas BKJIKOYACT:

11

OCHOBOIIOJIATralOIINE TOHATUS (XUMHUYECKUH DJIEMEHT, aTOM, H30TOIbl, AJIEKTPOHHAs
o0oJiouKa aroma, S-, p-, d-dJIeKTPOHHBIE OPOUTAIU aTOMOB, OCHOBHOE M BO30YXIEHHOE
COCTOSIHME€ aToMa, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTEINEHb
OKHCIICHHS, XUMHUYECKasi CBsA3b (G- M TM-CBSI3b, KPATHBIE CBSI3U), TMOpUIIM3ALMS ATOMHBIX
opOuTaneii, KpuUCTALTMYECKass pemETka, MOJIb, MOJISIpHAs Macca, MOJSAPHBIN 00BEM,
MOJIsIpHas KOHIICHTpAILIUS, pacTBOpHI (MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTHAPATHI, YTIAEPOIHBIN CcKeneT, (yHKIHMOHAIbHAs TpyMma, pagauKal, HU30MEpHI,
CTpyKTypHasi dopmyia, usomepus (CTPYKTypHasi, reoMeTpuieckas (Iuc-, TPAaHCHU30MEPHSI),
TOMOJIOTUYECKHM  PsiZl, TOMOJIOTH, YIJIEBOAOPOAbI, KHCJIOPOA- U  a30TCOJAEpIKaIlne
COCIMHEHMSI, OWOJIOTMYECKH aKTUBHBIC BEIIeCTBA (YTJEBObI, KUPHI, OCIKH), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKUHT, pU(POPMHUHT,
THIIbI XUMUYECKUX  pPEaKIHi (OKUCTUTETEHO-BOCCTAHOBUTENIBHBIE, 9K30- U
SHJOTEPMUYECKUE, PEaKIMd HOHHOTO OOMEHa, TOMO- W reTepOreHHBbIC, O0OpaTUMbIE WU
HEOOpaTUMBIE), PaCTBOP, AIEKTPOJIMUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTHYECKAST TUCCOIHALINS,
CTEIEeHb JAUCCOIMAIUMA, OKUCIUTEIh, BOCCTAHOBUTENb, AJIEKTPOJIN3, CKOPOCTh XUMHUYECKOU
peaKkiiK, XUMUYECKOE PABHOBECHUE)

1.2

TEOPHH U 3aKOHBI (TEOpUs XUMHUYECKOI0 CTPOEHUsI opranndeckux Bemects A.M. bytneposa,
TEOPUs IEKTPOJUTHIECKON nucconnanmu, [lepunoamueckunt 3akon J[.M1. Menneneesa, 3akoH




Koxa nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUSA K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHUSI OCHOBHOI
o0pa3oBaTeibHON MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHusd

COXPAHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XUMHUH, MUPOBO33PEHUECKHE
3HaHUA, JIEKAIIWE B OCHOBE IOHMMAHWA NPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHUX
SABJICHUN, COBPEMEHHBIC NIPEACTABICHUs O CTPOCHHUH BEIIECTBA HA ATOMHOM, MOJIEKYJIIPHOM
Y HaIMOJIEKYJIIPHOM YPOBHSIX

1.3

MMpCACTABJICHUA O MCXaHU3MAaX XUMHNYCCKHUX peaKuHﬁ, TCPMOANHAMUYICCKUX U KHHCTHYCCKHUX
3aKOHOMCPHOCTIX HUX IMPOTCKAHHUA, O XUMHYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

14

(I)&KTOJIOFI/I‘ICCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, TIIOJYUCHHMU H 0e30macHOM
HCIIOJIb30BAHUN BaXKHEUIIINX HCOPraHM4YCCKNX W OpPraHudcCKUX BCHICCTB B 6BITy )41
HpaKTI/I‘ICCKOI‘/’I JCATCIIPHOCTH YCJIOBEKaA

1.5

oOlIre Hay4dHble NPUHIUIB XUMHYECKOTO MPOM3BOJACTBA (HAa MpHUMEpe NPOU3BOICTBA
CEpHOIl KUCJIOTHI, aMMHAaKa, METaHOJIa, TepepabOTKU HEPTH)

CdopMUpOBaHHOCTH YMEHUH BBISBIIATH:

2.1

XapaKTEepHbIE MPU3HAKU U B3aUMOCBS3b U3yUYCHHBIX IMOHITUH, IPUMEHSITh COOTBETCTBYIOLIUE
NOHATHS TIPU OMMCAHUU CTPOEHHS U CBOMCTB HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB U
UX MPEBPALICHUN

2.2

B3aMMOCBS3b XMMUYECKUX 3HAHUM C NIOHATHUSIMU U MPEICTABICHUSAMHA IPYTUX MPEIMETOB JJIS
00J1€€ OCO3HAHHOTO NOHUMAaHUS U OOBSICHEHHSI CYIIIHOCTH MaTePHAIbHOTO €IMHCTBA MUPa

CdopMHUpOBaHHOCTH YMEHHUS UCTIOTH30BATh:

3.1

HAUMCHOBAHUA XHMHWYCCKHX COC,III/IHCHI/Iﬁ MCXKAYHApOJHOro COr3a TCOpCTH‘ICCKOﬁ 141
HpHKHaHHOﬁ XUMHUHW W TPHUBHUAJIBHBIC HAa3BaHMA BCHICCTB, OTHOCAINMUXCA K HN3YYCHHBIM
KjIaCCaM OPraHM4YCCKHNX M HCOPraHMYCCKUX COC,Z[I/IHCHI/Iﬁ

3.2

XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJ€HHUA (POPMYNT HEOPraHMYECKUX  BELIECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) (opmyn
OPraHUYECKUX BEIIECTB

CdopMrUpoBaHHOCTH YMEHUS KIACCHU(PUITUTPOBATH:




Koxa nposepsiemoro

IIpoBepsiemble TpeOOBaHUSA K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHUSI OCHOBHOI

TpeOOBaHUS o0pa3oBaTeibHON MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHusd
41 HEOpPraHWYeCKHUE BEIIECTBA, CAMOCTOSITEIbHO BBIOMpPATh OCHOBaHUS W KpPUTEpUU JUIA
KJIaCCU(HUKAIINY H3YYaEMBIX XUMUYECKUX O0BEKTOB
42 OpPraHMYECKHe BEIIECTBA, CAMOCTOSTENILHO BBIOMpATh OCHOBAaHUS W KPUTEPUU  JUIS
' KJIaCCU(HUKAIINY H3YYaeMbIX XUMUYECKUX O0BEKTOB
N0 pa3IUyHbIM MpPHU3HAKAM (YHCITY M COCTaBY pEarupyroluxX BEILIECTB, TEIIOBOMY 3PQeKTy
4.3 peaKIK, W3MEHEHHIO CTETEHEW OKUCJICHUS 3JIEMEHTOB, OOpPaTHUMOCTU PEAKIMH, YYaCTHUIO
KaTajam3aTopa)
CdopMUpOBaHHOCTh YMEHUS XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM
5 U BO30OYXJIEHHOM COCTOSHMM) W HWOHOB XHMHYECKHUX DJIeMEHTOB | — 4 mepuomos
[Tepuognueckont cucremsl .M. MeHneneeBa u HUX BallCHTHBIE BO3MOKHOCTH, HCHOJIb3YS
TOHSITHS S-, p-, d-DJIEKTPOHHBIE OPOMUTAIIHN, SHEPTETUICCKIE YPOBHU
6 CdopmMupoBaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MU COEJIMHEHUI 110 EpHOJaM U Tpynnam
7 CdopMUpOBaHHOCTh YMEHHUS COCTABJISITh YPABHEHUS XUMUUYECKUX PEAKIIMA U pacKpbIBATh UX
CYIIIHOCTB:
71 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIM MOCPEACTBOM COCTABJICHUSI BJEKTPOHHOIO
' OaylaHca 3TUX peakuui
79 YpaBHEHUSI pPEaKlMil pa3IMYHbIX THUIOB; MOJHBIE U COKPAIIEHHBIE YPaBHEHUS peaKluid
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, TPU KOTOPBIX ATH PEAKIIMU UAYT A0 KOHIIA
73 peakuuii TUAPONIN3a, PeakIuil KOMILUIEKCOOOpa3oBaHus (Ha MpuMepe TUIpPOKCOKOMILIEKCOB
[IMHKA U aJJIOMUHHUS)
8 CdopMupoBaHHOCTH YMEHUS MOATBEPKIATH:
HAa KOHKPETHBIX TpUMEpax XapakTep 3aBUCHUMOCTH PEAKIHMOHHOW CHOCOOHOCTH
8.1 OpPraHUYeCKUX COEAUHEHHUM OT KPATHOCTM W THUMNA KOBAJIEHTHOW CBSI3U (G- U T-CBSI3H),

B3aMMHOTO BIUSHHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX, a TaKkXKe OT OCOOCHHOCTEMH




Koxa nposepsiemoro

IIpoBepsiemble TpeOOBaHUSA K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHUSI OCHOBHOI

TpeOOBaHUS o0pa3oBaTeibHON MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHusd
peanu3aluy pa3IndHbIX MEXAHU3MOB IPOTEKAHUS PEeaKIUi
8.2 XaPAKTEPHBIE XUMHUECKHE CBOICTBa BELLECTB COOTBETCTBYIOIIMMH OKCMEPUMEHTAMH U
3aMuCsIMU YPABHEHHUIN XUMHUUYECKHUX PEaKIIun
CdopMUpOBaHHOCTh YMEHHSI XapaKTEPU30BaTh COCTAB W BaKHEHINME CBOMCTBA BEILECTB,
NpUHAAISKAIIMX K ONpeneNEHHbIM KjlaccaM M TpyIaM COeAMHEHUM (MpOCThie BEIECTBA,
9 OKCHJIbl, TUAPOKCUIbI, COJIU; YTIAEBOAOPOIbI, IPOCThIE 3PUPHI, CHUPTHI, (HEHOIbI, ATbAECTUIbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3DUPHI, )KUPBI, YTIIEBOJIbI, AMUHBI, AMUHOKHUCIIOTHI,
OenKn)
10 CdopMupoBaHHOCTh YMEHHUS POBOAUTH PACUETHI 10 XUMUIECKUM (HOpMyJIaM U ypaBHEHUSIM
XUMUYECKUX PEAKITNI C UCTOJIB30BAHNEM (PU3MUECKIX BEITUYNH:
Macchl (00BEMA, KONMMYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIH OJHO W3 HCXOJHBIX
10.1 BEIIECTB JJAHO B BUJIE PACTBOPA C ONPEICIEHHON MAaCCOBOM JIOJIEN PACTBOPEHHOTO BEILIECTBA
WJIM 1aHO B M30BITKE (MMEET IPUMECH )
10.2 MacCOBOM WJIM 00BEMHOM JI0JIM, BBIXOA MPOYKTA PEaKIuu
10.3 TEII0BOTO 3 deKTa peaxiuii
10.4 00BEMHBIX OTHOIIICHU Ta30B
10.5 10 HAXOXKJICHUI0 XMMUYECKOU (JOpMYJIbI BEIECTBA
Brnanenue cucremMoi 3HaHUNA O METOAAX HAYYHOTO TMO3HAHUS SIBICHUU TPUPOJIBI,
UCIOJIb3yeMbIX B E€CTECTBEHHBIX HAyKaXx W YMEHHUE TNPHUMEHSATh OSTU 3HAHUA MpU
11 HKCIIEPUMEHTAJILHOM HCCIEA0OBAaHUU BEIIECTB U Il OOBSICHEHUS XMMUYECKHUX SIBICHHI,
MMEIOIIMX MECTO B IPHUPOAE, MPAKTUYECKOW JAESITENIbHOCTH 4YeJIOBEKa W B MOBCEIHEBHOU
KUZHH
ChopmMupoBaHHOCTh YMEHHSI MPUMEHSTH (HMCIIOJB30BAaTh) 3HAHUS O COCTaBE M CBOMCTBAaX
12 BEIIECTB I JKCIEPUMEHTAIBHON MPOBEPKH THUIIOTE3 OTHOCHUTEILHO 3aKOHOMEPHOCTEH

IMPOTCKAHNA XUMHUYCCKHX peaKuHﬁ N IIPOTrHO3HUPOBAHNA BO3MOKHOCTEHM HX OCYHICCTBJICHUSI,




Koxa nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUSA K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHUSI OCHOBHOI
o0pa3oBaTeibHON MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHusd

CUCTEMHbIE XUMHUYECKHE 3HAHUS JJIi OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHHUM, WMEIOIINX
€CTECTBEHHOHAYUYHYIO MPUPOAY; ISl IPUHSITUS TPAMOTHBIX PEIICHUIN NMpOoOiIeM B CUTYyalUsX,
CBSA3aHHBIX C XUMUEH

13

ChopMUpOBaHHOCTH yMEHHUS TUIAHUPOBATH W MPOBOJWTH XUMHUUYECKUH  AKCIIEPUMEHT
(mosydeHne M U3y4eHHE CBOMCTB HEOPTAHUUYECKUX M OPTaHUYECKUX BEIIECTB, KAYECTBCHHBIC
pEakIMK YTJIEBOJIOPOJOB PA3IMYHBIX KJIACCOB M KHCJIOPOJICOACPKAIMIUX OPTaHUYECKUX
BCIIECTB, PEIICHUE OKCICPUMEHTAJIBHBIX 3a/ad [0 Paclo3HABAaHWIO HEOPTaHHMYSCKHUX
1 OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM MpaBUI 0€30MacHOro oOpallleHusl ¢ BellecTBaMU
1 1abopaTopHBIM 000pyIOBaHEM; (HDOPMYJIUPOBATh IEJIH WMCCICIOBAHUS, NPEICTABIATh B
pasnmuyHOM  opMe pe3yNbTaThl AKCIICPUMEHTA, aHAJIU3UpPOBaTh U  OICHWBATh UX
JIOCTOBEPHOCTh

14

ChopmMupoBaHHOCTH yMEHHSI  OCYIIECTBIISTH IIEJICHANPABICHHBI ~ TOMCK  XUMHUYECKOU
nH(OpPMAIUK B PA3IMYHBIX MCTOYHWKAX (Hay4dyHas W y4eOHO-HaydHas JIMTEpaTypa, CPEACTBA
MaccoBoi nHpopmarmu, cetb HTepHET U ApyTue), KPUTUYECKU aHATH3UPOBATh XUMUYIECKYIO
nH(OpMaINIO, IepepadaThiBaTh €€ U MCIIOIH30BaTh B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM
3a1auen

15

CdopMUpOBAaHHOCTh YMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U OIIEHWBATh MH(OPMAIIUIO C
MO3UIIUHA SKOJOTUYECKOW O€30MacHOCTH IOCICACTBUI OBITOBOM M MPOU3BOJICTBEHHOU
NESATEILHOCTH YEJIOBEKa, CBSI3aHHOM C repepaboTKoi BeliecTB; chOPMHUPOBAHHOCTh YMEHUM
OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA )KMBBIE OPTAaHU3MBbI OIPEACIEHHBIX BEIIECTB, TOHUMAS
CMBICJT TIOKa3aTesid NPEACIbHOM JOMYCTUMOM KOHIIEHTpAallid, W TOSICHATh Ha MpUMEpax
CrocoObl YMEHBIIICHHUSI U IPEJOTBPAILEHUS X BPEIHOTO BO3ICUCTBUS HA OPraHU3M YEJIOBEKa




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 XUMHUHN

Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 TeopeTnueckre OCHOBBI XUMHUH

Crpoenue BemnjectBa. CoBpeMeHHass MOJENb CTPOCHHsS aToma. PachpeneneHue BJIEKTPOHOB IO

11 sHepreTudecknuM ypoBHAM. Knaccudukammss xumMudeckux d7eMeHTOB. (OCOOCHHOCTH  CTpOEHUS
OHEPreTHUCCKUX YpOBHEH aToMoB (S-, P-, d-aemMeHToB). OCHOBHOE M BO30YXIAEHHOE COCTOSHUS aTOMOB.
DnexkTpoHHasi KOH(GUTYpaIys atoMa. BaJeHTHBIEC 3JIEKTPOHBI
[lepuomnueckas  cucrema  xumuueckux  dnemeHToB  J[.U. MenaeneeBa.  ®DOU3MYECKH  CMBICI

12 [Tepnoanueckoro 3akona [[.1. Menneneepa. [IpuurnHbl 1 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 3JIEMEHTOB
U UX COCIWHEHUH IO MEPHOJaM U rpynmnam. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB IPOCTBIX BELIECTB,
BOJOPOJHBIX COCTMHEHUM, BBICHINX OKCUJIOB U TUAPOKCUIOB

1.3 BajleHTHOCTB. DJIeKTpOOTPUIIATENBHOCTh. CTENEHb OKUCIICHHUS
Buasl xumudeckoi cBsI3M (KOBAaJICHTHAsl, WMOHHAs, META/NIMYECKas, BOJIOPOJHAs) M MEXaHU3Mbl €€

14 oOpazoBaHus. MeXMOJEKyIsIpHbIE B3auUMOJCHCTBUs. BeliecTBa MOJIEKYJISIPHOTO YW HEMOJEKYISPHOTO
CTpoeHUs. TUIBI KPUCTAINIMUECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAJUIMYECKON
PEIIETKU

15 Xumnueckas peakuus. Knaccupukanms XuMHUUEeCKUX peakiuil B HEOPTaHUYECKOW U OPTaHUYeCKOW XUMUHU.
3aKOH COXpAaHEHUSI MACChI BEIIECTB

1.6 CKOpOCTh peakIiuu, e€ 3aBUCHMOCTh OT Pa3IMYHbIX (PaKTOpOB

1.7 TennoBsie 2 ekTh XuMHUYeCKuX peakuuii. TepMoXuMuiecKie ypaBHEHHsI

18 OOparumble peakuuu. XUMHUYECKOe paBHOBecue. DakTOpbl, BIUSIONIME HA COCTOSTHUE XUMHUYECKOTO
paBHoBecus. [Ipuniun Jle [lartenbe

19 Onextposmtuueckas aucconuanus. CuinbHbIC U clladbie dIeKTpoauThl. Cpemra BOIHBIX paCTBOPOB BEIIECTB:
KHCJIasi, HeWTpanbHasi, menoynas. CTenenp nuccornuanyu. Peakium noHHOro oOMeHa

1.10 I'maponus coneit. MonHoe npousBeaenue BoJibl. Bogopoansiil nokaszatens (pH) pactBopa

1.11 CniocoObl BbIpaXXEHUs KOHIEHTPALIMK PAcTBOPOB: MAaccoBas J10Jsl PACTBOPEHHOrO BEIIECTBA, MOJISIpHAs




Kon

IIpoBepsieMbli 3JIEMEHT COAECPKAHUSA

KOHICHTpAl M. HaCBIHleHHBIe N HCHACBIMCHHBIC PACTBOPLI, pACTBOPHUMOCTD. KpI/ICTaJIJIOFI/I,Z[paTI:I

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC pe€aKunm. HOBGI[CHI/Ie BCIICCTB B CpClax € PAa3HbIM 3HAYCHUCM pH

1.12
MeTo1b1 371eKTpOHHOTO OanaHca

1.13 DEKTPOJIN3 paCTBOPOB U PACIIJIABOB COJIEH

2 OCHOBBI HEOPTaHUYECKOW XUMHUH

2.1 Knaccudukanus Heoprannueckux coenHennii. HoMeHknarypa HeopraHmueckux BeIllecCTB

29 XUMUYECKUE CBOMCTBA BAXXHEUIIINX METAILJIOB (HATPUM, KAJIUM, KaIblUi, MAaTHUM, ATFOMUHUM, [IUHK, XPOM,
’Kelle30, MeJlb) M UX coequHeHuni. O01ume cnocoobl NOJyYEHUs] METAJUIOB

23 XHUMHUYECKUE CBOMCTBA BAKHEUIITNX HEMETAIUIOB (TaJIOTEHOB, CEphI, a30Ta, (hochopa, yriaepoia u KPeMHHS)
U UX COEAMHEHUH (OKCHI0B, KUCIOPOJCOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCIMHEHUN )

2.4 I'eHeTnyeckas CBSI3b HEOPraHMYECKUX BEUIECTB, MPUHAJICKAIUX K PA3JINYHBIM KJIaccaMm

25 Nnentudukainus HeopraHuyeckux coennuennii. KauecTBeHHbIe peakiini Ha HEOPraHUYECKHUEe BeIleCcTBa U
VOHBI

3 OCHOBBI OPraHMYECKON XUMHUHU

OCHOBHBIE TOJOKEHUS TEOPUM XHMHYECKOIO CTPOEHUS OpraHuYecKkux coeanHeHuid A.M. bytneposa.

31 VYriepoaHbIi CKeNeT opraHu4eckoil MoJieKynbl. KpaTHOCTh XMMHYECKOW CBSI3U. S- U P-CBs3U. SP3-, SP2-,
Sp-rudpuan3anuu opOuTane aToMOB Yriepoja. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
cTpoeHus MoJieKyil. I'omonoru. I'omonmornueckuut psaa. Mizomepust u uzomepsl

3.2 [TonsiTue o pyHkuroHanbHOM rpynne. OprueHTaoHHbIe 3 eKThl 3aMecTuTenen
[IpencraBnenue o kiaccU(pUKALMKA OpraHMYECKHX BelecTB. HOMeHKIaTypa OpraHMYeCKUX COEIUHEHHI

3.3 (cucremaTuyeckasi) M TPUBHAJIBHBIE HA3BAHUS BAXHEHIIMX MPEACTABUTENECH KIIaCCOB OPraHUYECKUX
BEILIECTB

34 CBoOOHOpaAUKAIbHBI M MOHHBIA MeXaHu3Mbl peakiuu. [loHsTue o Hykieodunae U 3aeKTpoduie.
ITpaBuno MapkoBHukoBa. [IpaBuio 3aiiiieBa

35 Aukanbl. XMMHYECKUE CBOMCTBA AIKAHOB: FaJIOT€HUPOBAHUE, IETUIPUPOBAHUE, TEPMUUYECKOE PA3JIOKEHHUE,

KpEKUHT, u3oMepusanusi, ropenue. Ilomyuenune ankanoB. Iukmoankansl. Chernuduka CBOWMCTB




Kon

IIpoBepsieMbli 3JIEMEHT COAECPKAHUSA

WKJI0OAJIKaHOB C MaJIBIM pasMEpOM IHUKJIA. PCaKHI/II/I MNPHUCOCAVMHCHUA U PaANKAJIbHOI'O 3aMCIICHHA

3.6

AnkeHbl. XHUMHWYECKHE CBOMCTBA: PEAKIMU MPUCOCIUHEHUS (TaJlOTEeHUPOBAHHUE, THAPUPOBAHMUE,
TUAPOrajJOreHUPOBaHUE, THUApATAIUS), TOPEHHUs, OKHUCIEHUS U noaumepusanuu. [[pombliiieHHbie u
71a00paTOPHBIE CIIOCOOBI TTOTYICHUS AJTKEHOB

3.7

Ankaguenbl. XHUMHUYECKHE CBOWCTBA  alKaJUEHOB: PEAKUUM NPUCOEAUHEHUs  (TUIPUPOBAHMUE,
raJIOTeHUPOBAHKE), TOPEHUs U nomMepusanuu. [loayyenue ankaaueHoB

3.8

Anxunpl. XUMHUYECKHE CBOMCTBA: pEaKIMH TPUCOCAUHEHHUS (TajJOr€HUpOBaHUE, TUIPUPOBAHUE,
rujpartanus, ruAporaioreHMpoOBaHNe) KaK Croco0 MOoJyyeHus MOJIMMEPOB U APYTUX MOJIE3HBIX MPOITYKTOB.
Peakiuu 3amenenusi. 'openne aneruieHa Kak MCTOUHUK BBICOKOTEMITEPATYpPHOTO MIIAMEHH JUIsl CBapKH U
pe3ku MeTtaiuioB. [IpuMeHeHue aneTuieHa

3.9

Apenbl. XUMHYECKHE CBOICTBa O€H30J1a: pEakUuu SICKTPOPUIBHOIO 3aMEIICHUs, MPUCOCTUHEHUS
(rumpupoBanme, TaloreHupoBaHue). Peakmmst ropenms. OCOOEHHOCTH  XUMHUYECKHX  CBOMCTB
tosryona. [lonyyenne Genzomna. OcoOEHHOCTH XMMHYECKHX CBOMCTB ctupoia. [lommmepusanus ctupodna.
CriocoObl MoJTydeHHUsl ¥ IPUMEHEHUE apOMAaTHYECKUX YTIIIEBOJAOPOJIOB

3.10

Cnuprtel. IIpenenbHbie 0JHOATOMHbBIE CIUPTHL. XUMHUYECKHUE CBOMCTBA: B3aWMOJIEHCTBUE C HATPUEM Kak
CIoCcO0 YCTAHOBJICHUS HAJUYMS TUIPOKCOTPYIIbI, C TajJOr€HOBOJAOPOJAMHU KaK CIOCOO0 MOJIyYeHHS
pacTBoOpUTEINieH, BHYTPU- U MEXMOJICKYJsipHas neruaparauus. Peakuus ropenus. IlonydyeHue stanouna:
peakuusi OpOKEHMsI TIIOKO3bI, THApATalus STUICHA. DTWICHIVIMKOJNb U TJMIEPUH KaK MpeIcTaBUTENN
MpEeJEIbHBIX MHOTOATOMHBIX CIUPTOB

3.11

®enon. XuMuueckrue cBOMCTBa (heHosa (peakuu ¢ HaTpueM, THAPOKCUAOM HaTpus, 6pomom). [lonyuenue
denona

3.12

Anbaerusibl. XUMHUECKUE CBOWMCTBA MPEACIbHBIX allbJETHI0B: THAPUPOBAHUE; KAUYECTBEHHbIE PEAKIIMKM Ha
KapOOHUJIBHYIO Tpymiy (peakiusi «cepeOpsHOro 3epkana», B3aumojeiictBue ¢ ruapokcuaoMm memu (I1).
[lonyyenue mpenenbHBIX AlbJETHAOB: OKHUCIEHHWE CHOUPTOB, TUJpaTalus aleTwieHa. AIeTOH
KaK IpeJicTaBUTeNlb KeTOHOB. OCOOCHHOCTH peaklliy OKHUCIEHUS alleToOHa

3.13

Kap6oHoBbie KHCIOTBI. XHMMHYECKHE CBOICTBA MpPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
OCOOEHHOCTH XMMHUYECKHUX CBOMCTB MYypaBbMHON KHCHOTHL. llojlydeHune mnpenenbHbIX OJIHOOCHOBHBIX




Kon

IIpoBepsieMbli 3JIEMEHT COAECPKAHUSA

Kap6OHOBBIX KHCJIOT: OKHCJICHHC aJIKaHOB, AaJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJbACTHIOB. Briciue
MMPpCACJIbHLIC U HCITPCACIbHBIC Kap6OHOBBIC KHCJIOTBI

3.14

Cnoxubsie 3¢upsl u  Kupbl. CnocoObl MOTY4YEHHUS CHOXKHBIX 3PupoB. OOpaTUMOCTh peakluuu
stepudukanyu. [IpumeHeHne CIOXKHBIX F3PUPOB B MUIIEBON U Map(HrOMEPHON MPOMBIIUIEHHOCTH. JKHUpPHI
KaK CJOXHbIe 3(UpBl TIUIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. XHUMHUYECKHE CBOMCTBA IKUPOB:
THIPUPOBAHUE, OKUCIEHUE. [ Uapoan3, Wik OMBUICHUE, KUPOB KaK CIIOCOO MPOMBIIIJICHHOTO MOTYYSHHUS
COJIEH BBICHIMX KapOOHOBBIX KUCIOT. MBLUIA KaK COMM BBHICHIMX KapOOHOBBIX KHUCIOT

3.15

XUMHUYECKUE CBOMCTBA TJIFOKO3bl: PEAKIMU C YYaCTHEM CHOUPTOBBIX U AIBACTHUIHOW TPYyNIl
¥ MOJIOUYHOKHCJIO€ OpokeHue. IIpuMeHeHHe TitoK03bl, €€ 3HAUCHHE B JKU3HEACSITEIbHOCTH OpraHu3Ma.
Jucaxapuapl: caxaposa, MajabTO3a. BoccTaHaBIMBaKOIIME W HEBOCCTAHABJIMBAIOIIUE JUCAXaPUIbI.
I'mpponu3 nucaxapuaoB. Ilomucaxapuasl: Kpaxman, riaukoreH. CTpoeHue MaKpOMOJIEKYJ Kpaxmala,
[JIMKOT€HA U LEJUToNIo3bl.  Du3nueckrue CBOWCTBA KpaxMalla U LEJUIOJI03bl. XHMHUYECKUE CBOWMCTBA
Kpaxmaja: TUIpPOJIM3, Ka4yeCTBEHHAs PEaKkuus C MOJAOM. XMMHYECKUE CBOWMCTBA LIEJUIOJIO3bI: THUIPOIIU3,
nosrydeHue 3pupoB 1eutrono3el. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTATHBIN MIEIK)

3.16

AMMHBI. AMHHBI KaK OPraHUYECKHE OCHOBAHMS: PEaKLMU C BOJIOM, KUCIOTAMH, PEAKLUsl TOPEHUs. AHWINH
KaK MpPEACTABUTENb APOMATHYECKUX AMHUHOB. XUMHYECKHE CBOMCTBA AaHWIMHA: B3aUMOACHCTBHE C
KHACJIOTaMHu, OpOMHOM BoAOH, okuciaeHue. llooyueHne aMUHOB aNKUIMPOBAHUEM aMMHaKa U
BOCCTAHOBJICHUEM HUTPOIPOU3BOJHBIX YIVIEBOAOPOIOB

3.17

AMUHOKHCIIOTBI W O€NKh. AMHHOKHUCIOTHI Kak aMdoTrepHble opranuueckue coenuHenus. OCHOBHbIE
AMUHOKHUCIIOTHI, oOOpasyromue Oenku. XUMUYECKHe CBOWCTBa OENKOB: TUAPOIU3, JeHATypauus,
KadyeCTBEHHBIC (I[BETHHIE) PEaKINKN Ha OCITKU

3.18

CrpoeHue U CTpyKTypa HNOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT CTPOCHUS MOsieKyd. OCHOBHBIE
CIOCOOBI  TIOJIYYEHHUSI  BBICOKOMOJIEKYJSIDHBIX ~ COSAMHEHWH:  peaKkIuu  MOJUMEpH3alud |
noymkoHaeHcanmn. Kiraccudukaimsi BOJIOKOH

3.19

I/I,Z[CHTI/I(I)I/IKaHI/I}I OpraHH4YCCKHX coeauHeHMH. Perienue OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paClIO3HABaAHUC
OpPraHM4YCCKHX BCIICCTB

3.20

I'eneTnyeckas cBsI3b MCXKAY KilaCCaMU OPraHNu4YCCKUX COCIMHEHU U




Kon

IIpoBepsieMbli 3JIEMEHT COAECPKAHUSA

4 XUMHUSI U )KU3Hb

41 XuMusa B moBceqHeBHOW ku3HU. [IpaBuna Oe3omacHoil pabOThl C €IKWMH, TOPIOYUMHU U TOKCHUYHBIMH
BEIIIECTBAMH, CPEACTBAMU OBITOBON XHMHH
XuMusg U 3[10pOBbE. XUMHUS B MEAULHUHE. XUMHUS U CEIbCKOE XO3AMCTBO. XUMHS B MPOMBIIUIEHHOCTH.

4.2 XuMUS ¥ SHEPreTUKa: IPUPOIHBIN U MOMYTHHIN He(TAHOU Ta3bl, UX COCTaB U HCMob30BaHue. CocTaB HEDTH
u e€ nepepadboTka (MPUPOIHbIE HICTOYHUKH YTIIEBOJIOPOJIOB)
XAMHUSL W DKOJNOrusA. XHMHYECKOE 3arpsA3HEHUE OKpYyKarolled cpefapl U ero mnocieAactBus. OxpaHa

4.3 ruapocdepsl, MouBbl, aTMochephl, Gaopbl U (payHbl OT XUMUYECKOro 3arpsisHeHus. [Ipobiema oTX010B 1
n0OOYHBIX MPOJAYKTOB. AJIbTEPHATUBHBIE HICTOYHUKH SHEPTUU
OOmue mpeacTaBieHUsT O MPOMBIIUICHHBIX CIIOCO0AX MOMYYeHHs] XMMHUYECKHX BEIIECTB (Ha Mpumepe

4.4 IIPOU3BOJCTBA aMMHaKa, CEpHOMl KHUCIOThI). UE€pHass m nBeTHas Metauryprus. CTEKIO W CUJIMKaTHas
MPOMBINUICHHOCTb. [IpoMblliieHHas opranndeckast Xumusi. CoIpb€ JJ1s1 OpraHnueCKO MPOMBIIIJIEHHOCTH

5 Tunel pacy€THBIX 3a71a4

51 Pacuérsl Macchl BelllecTBa Ui 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00bEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIUH BEUIECTB

5.2 Pacuérel TemoBoro ¢ dexra peakuu

5.3 PacuéTel 00HEMHBIX OTHOIIIEHUH Ta30B MPU XUMUYECKUX PEAKITUIX

54 Pacuérel Mmacchl (00BEMaA, KOMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJTHO U3 BEILECTB JJAHO B
n30bITKE (MMEET IPUMECH )

55 Pacuétpl MaccoBoM i 0OBLEMHOMN IO BBIXOJA TPOAYKTA PEAKIIUH
OT TEOPETUYECKH BO3MOKHOTO

56 Pacuérsl Maccel (061‘3‘éMa,UKOJ'II/I‘-IeCTl\?:a BGLH?CTBa) NPOAYKTa PEAKLIUH, ECIIH OJIHO U3 BELIECTB JaHO B BUJE
pacTBOpa ¢ ONpeaeIEHHON MaCCOBOM JOJIEW PaCTBOPEHHOIO BEUIECTBA

5.7 Pacuérsl ¢ CMOaB30BaHNEM MOHITUI «MACCOBasl TOJIS», «MOJIIPHAsE KOHUEHTPALUD, PACTBOPUMOCTH)

58 Haxosxienne MosekyIsspHOil (popMyIibl OpraHUYECKOT0 BEIECTBA MO €0 TUIOTHOCTH U MaCCOBBIM JOJISIM

9JIEMCHTOB, BXOAAIINX B €0 COCTAB, WX 110 IIPOAYKTAM CropaHM:




TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

Ha3Banmue pasaeia,

OcHoBHOe coaepxkaHue

OcHOBHBIE BH/bI

JieKTpOHHBIE (L poBbIe)

TeMbl, KOJIM4Y€CTBO AeSITeJIbHOCTH o0pa3oBaTesibHbIE PeCypPChl
4acoB o0yyaomuxcs
Pa3znea 1. TeopeTnueckne 0CHOBBI Opranuveckoii xummu (3 yaca)
1.1 Ilpeamer [IpeameT oprannueckon xumuu: €€ | Paznuuars npeameTsl | SIknacc
OpraHUYECKOH BO3HMKHOBEHHE,  pPa3BUTHE W | M3ydeHus opranudeckor u | https://www.yaklass.ru/p/himij
xumud. Teopus 3HQYEHUE B T[IOJYYEHUU HOBBIX | HEOPTAaHUYECKOM  XUMHUHU. | &
CTPOECHUSA BellecTB M MarepuasioB. Teopus | CpaBHuBaTh opranudeckue | bubnunoreka [{OK
OpPTaHMYECKHUX CTpOCHHS OpPTaHMYECKUX | U Heopranuyeckue | https://m.edsoo.ru/7f41837c
coenqunenud A. M. | coequnenuii A. M. BbytiepoBa, €€ | coeqUuHEHNS. Haszeisats | POIII
Bytnepora (3 waca) | OCHOBHBIC MOJIOKCHUS. | H3y4EHHBIC noJyioskenus | https://resh.edu.ru/subject/29/
CtpyKTypHBIE dbopmybl | TeOpUU XUMHUYECKOTO
OpPraHUYECKUX BemlecTB. | ctpoerust A.M. Bytieposa.
["omosorus, nzomepus. | OnepupoBaTh  MOHATHUSIMU
Xumuyeckas CBSI3b B | «aTOMY, «MOJIEKYJIay,
OpPraHMYECKUX  COEAUHEHHSIX — | KBAJICHTHOCTHY,
OJIMHAPHBIC U KPATHBIE CBA3U. «XHUMHUYECKOE  CTPOCHUEY,
[IpencraBnenue o kinaccupUKAIMK | «CTPYKTypHas  QopMyiay,
OpraHUYECKUX BEILECTB. | KU30MEPHUS»,  «HU30MEPBD».
Howmenknarypa opraHudeckux | MoaenupoBaTh
COCMHEHUN (CHCTEeMaThyecKas) U | MPOCTPAHCTBEHHOE
TPUBHAIHHBIC Ha3BaHMs | CTPOCHHE MeETaHa, JTaHa,
Ba)KHEHUIIINX MPEICTABUTENIEN | IPOTIAHA. OnuceiBaTh
KJIACCOB OPTraHUYECKUX BEHIECTB. MIPOCTPAHCTBEHHYIO
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E)Kcnepumeum: O3HAaKOMIJIICHUE C
06pa3uaMH OpraHM4Y€CKHX BCIICCTB
H MarcprajlaMyd Ha HX OCHOBC,

MOICIIUPOBAHUE MOJICKYJT
OpTraHUYECKUX BEIIECTB,
HaOIr0IEHNE 5 OIMMCAaHUE
JEMOHCTPAIIMOHHBIX  OIBITOB  TIO
IIPEBpAISHUTO OpraHUYECKUX
BEIIECCTB pu HarpeBaHUHU
(rutaBieHUe, oOyTJIMBaHHE U
TOPEHHUE).

CTPYKTYPY U3y4aeMbIX
BEIIICCTB.
CucremMaTu3upoBaTh
3HAHUSI O  KOBaJICHTHOM
XUMHUYECKOMN CBSI3H.
OcylecTBIATh

KOJIMYECTBECHHBIC PaCUYEThI
0 XUMHUYECKUM (opMysiaM
OnpenensaTh KauyeCTBEHHBIN

COCTaB U3y4aeMBbIX
BCIILIECTB.

CucreMaTu3upoBaTh u
00001aTh MOJTy4YEHHbIC
3HAHUS. CocTaBiiTh

000011aroII1e CXEMBL.

Pa3nea 2. YriaeBoao

oabl (13 yacoB)

2.1 [IpenenpHbie
YTIEBOIOPOIB —
ankansbl (2 Jaca)

AJTKaHBI: COCTaB U CTPOECHHUE,
TrOMOJIOTHYECKUU psia. MeTaH u
3TaH — NPOCTEUILINE
IPEICTABUTEINN AJTKAHOB:
duznyecKrue 1 XuMHUYECKUE
CBOMCTBA (peaKlUK 3aMEIICHUS U
TrOpEHNs), HAXOXKAEHUE B IPUPOJE,
MOJIyYeHUE U PUMEHEHHE.
IKrcnepumerm. MOACTUPOBAHUE
MOJIEKYJI yTJIE€BOAOPOIOB U
raJIOr€HONPON3BOIHBIX.

2.2 HenpenenbHbIe

AJIKEHBI: COCTaB U CTPOEHUE,

YcranaBauBaTh
MIPUHAJIEKHOCTD
M3YyYEHHBIX OPTaHUYECKUX
BEIIECTB IO UX COCTABY U
CTPOECHHUIO K
OIIpEAEIEHHOMY
KJ1accy/Tpymme
COCIMHECHMH, 1aBaTh UM
Ha3BaHUS I10
CUCTEMaTHUYECKOM
nomenkiatype (IUPAC), a
TAK)KE MIPUBOJUTH
TPpUBHUAJIbHBIC Ha3BaAHUS

bubmmoreka IIOK
https://m.edsoo.ru/7f41837c
SIkmacce

https://www.yaklass.ru/p/himij

a

bu6mmoreka [JOK
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yTIIEBOIOPO/IBIL:
AJIKCHBI,
aJIKaINEHBI, ATKUHBI
(6 yacoB)

TOMOJIOTHYECKUHN psifl. DTUIIEH U
MPOIUJIEH — MPOCTEMIINe
MPEICTaBUTENN AJIKEHOB:
bu3nUecKue 1 XUMHYECKHUE
CBOMCTBA (peaKuuu rUApUpOBaHUS,
rajoreHUPOBAHUS, THAPATAIINH,
OKHUCJICHHS ¥ TIOJIMMEPU3ALINHN ),
MOJyYE€HHE U IPUMEHEHHE.
Ankanuensl: OytagueH-1,3 u
MeTmiOyTaaueH-1,3: crpoenue,
BAKHEHUIIINE XUMUUYECKHUE CBOKMCTBA
(peaxkuust HOJIMMEPHU3ALIHHN ).
[TosryyeHrE€ CUHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U 0COOCHHOCTH
CTPOCHUSI, TOMOJIOTHYECKUM PS/I.
ALIETUIIEH — IPOCTEUIINI
MPEJCTAaBUTEIh AJIKHHOB: COCTAB,
cTpoeHue, (GU3nYecKue u
XUMHUYECKHE CBOMCTBA (peakiuu
TUJPUPOBAHUS, TATOTEHUPOBAHMS,
TUApaTalyu, TOPEHUs), MOJyueHne
Y IPUMEHEHHUE.

Ixcnepumenm: 03HAKOMIICHUE C
oOpasiamMu miacTMacc, KayqyKoB U
PE3UHBI.

Pacuémmnvie 3a0auu.

Briuucnenus no ypaBHeHUIO
XUMHUYECKON peakiuu (Macchl,

OTJIETTbHBIX OPTaHUYECKUX
Berects. HaOmronare
JEMOHCTPUPYEMBIE U
CaMOCTOSITEJIbHO
MPOBOJIUMBIE OIIBITHI.
HaOmronaTte 1 onmceIBaTh
XUMHUUYECKUE PEAKIIUU C
MOMOIIBIO SI3bIKA XUMUHU.
MopaenupoBaTh
MPOCTPAHCTBEHHOE
CTpOCHUE METaHa, 3TaHa,
NpornaHa, TUJICHa,
aleTUIIeHA.
XapakTepu3oBaTh ClIOCOOBI
MOJTy4YE€HHUs, CBOMCTBA U
00J1aCTH IPUMEHEHUS
M3y4aeMbIX BEIIECTB.
[Iporno3upoBaTh CBOKCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBaHHMH TEOPUH
XUMHUYECKOTO CTPOECHUS
OPraHUYECKUX COCIUHECHUM
A.M. bytnepoga.
[InaHUpOBATH U BBINOJIHSITH
XUMHUYECKUN SKCIEPUMEHT
B COOTBETCTBUU C
MpaBUJIaMHU TEXHUKU
0€30MacHOCTH MpU
oOpalleH!H C BEIeCTBaMU

https://m.edsoo.ru/7f41837¢

Skmacc
https://www.yaklass.ru/p/himij

a
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00BEMa, KOJTMYECTBA HCXOHOTO
BEIIIECTBA WJIM MIPOJIYKTA PEAKIIUU
110 U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX

BEIECTB WUJIU MPOAYKTOB PEAKIUH).

IIpakTuuyeckasi padbora Ne 1.
[TonyueHue >THIICeHA U U3YYEHUE
€ro CBOWCTB.

2.3 Apomatuueckue

Apensl. benzon: cocras, cTpoeHue,

U J1a00PATOPHBIM
00opyI0BaHuEM,
MPEACTABIISATH PE3YIIbTAThI
XUMUYECKOTO
IKCTIEpUMEHTa B popme
3aIlUCU YPABHEHUH

COOTBETCTBYIOIINX PEAKLIAN

1 (OpPMYTUPOBATH BHIBOJIBI
Ha OCHOBE 3THUX

bu6mmoreka [JOK

YTIICBOIOPOIBI (du3HYECKrE U XUMUICCKHUEC pe3ynbTatoB. [IpoBoaUTH https://m.edsoo.ru/7f41837c
(2 yaca) CBOWCTBA (peaKuuu BBIYUCJIEHUS 10 Sknacc

raJOreHHPOBaHUS M HUTPOBaHMs), | XMMUYECKUM ypaBHeHMsM | https://www.yaklass.ru/p/himij

noJiydeHue u npumeneHue. Toayon: | OCylmecTBIATh BHYTpU- U | @

cocmae, cmpoenue, usuyeckue u | MEXIPEIMETHBIE CBSI3H.

Xumuyeckue ceolicmea (peaxkyuu

2AN02eHUPOBAHUSL U HUMPOBAHUS),

noyYeHuUe U NPUMEHeHUe.

TOKCHUYHOCTH apEHOB.

['eHeTnyeckas CBSA3b MEXKIY

YIIICBOIOPOIAMH,

NPUHAIISKAIIMMA K Pa3IHIHBIM

KJIaccaMm.
2.4 IIpuponHsie [IpuponHbIE HCTOYHUKHU XapakTepu3oBaTh bubmmoreka [IOK
UCTOYHUKHU yriaeBo0poa0B. IIpupoIHbIi ra3 U | HCTOYHUKHI https://m.edsoo.ru/7f41837c

yIIIEBOIOPOIOB U
ux nepepadboTka
(3 yaca)

nonyTHbie HehTaHbIC Ta3bl. HedpTh
u eé npoucxoxaenue. Criocoonl
nepepaboTKy HePTHU: TIeperoHkKa,
KPEKHUHT (TEpMHUUYECKUH,
KATAJIMTUYECKUI ), TUPOIIU3.

YTIIEBOJIOPOJTHOTO CHIPHS
(HedTh, MPUPOAHBIN ra3,
yTOJIb), CIOCOOBI UX
nepepaboTKu U

IMPAaKTHYCCKOC IIPUMCHCHHUC

Skmacc
https://www.yaklass.ru/p/himij

a
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[IpoaykTel nepepaboTku HEDQTH, UX
PUMEHEHHUE B MTPOMBIIIUIEHHOCTH
u B ObITy. KaMeHHbIH yroisb u
MPOJYKTHI €r0 epepadoTKU.
IKcnepumenm. 0O3HAKOMIICHUE C
kosuiekusaMu «Hed1b» u
«YTOIIbY.

Konrpoabnasi padora Ne 1 mo
pa3aeny «YTrJjeBoAopoabl»

IPOJYKTOB NEPEPAOOTKH.
Kputnuecku
aHaJIU3UPOBATh
XUMUYECKYIO
uHpopmartuio,
MOJIy4aeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (CpelicTBa
MaccoBO# HHGOpMAIIHH,
WHTEpHET U IPYyTuXx).

Pasznea 3. Kucaopog

coJepxkaiiue opranudeckue coenunenus (13 yacon)

3.1 Couptsel. DeHon
(3 yaca)

[IpenenpHbIe O0JIHOATOMHBIE
CrUpThl. MeTaHoT ©  JTAHOJI:
CTpPOCHHE, (dbuznyeckue 5

XUMHUUYECKHE CBOMCTBA (peakiuu C
AKTHBHBIMH MeTaJlJlaMHu,
rajoreHoBOJIOPOJIaMHi,  TOPEHHE),
npuMeHeHne. BomopoaHble CBA3U
MEXIY  MOJIEKYJIAMHU  CIUPTOB.
JlelicTBMe Me€TaHOJIa U 3TaHOJa Ha
OpraHM3M 4YEJOBEKa.

MHoroatomssie CIIUPTEL.
OTUIICHTTIMKOJb U T[JIMUEPUH:
CTpPOCHHE, buzngeckue u
XAMHUYECKUE CBOMCTBa

(B3aUMOJIEHICTBUE CO IIEIOYHBIMU
MeTallJIJaMU, KAYECTBEHHAs peaKius
HAa  MHOTOaTOMHBIE  CIUPTHI).
JlelicTBe Ha OpraHu3M 4YeJIOBEKA.
IIpumenenune [JIMLEPUHA U

YcraHaBiuBaTh
MPUHAJICKHOCTD
M3YyUYEHHBIX OPTraHUYECKUX
BEIIIECTB MO UX COCTaBY U
CTPOEHHUIO K
OIPEECIEHHOMY
KJIaccy/Tpymme
COCIMHEHUM, JaBaTh UM
Ha3BaHUS I10
CUCTEMaTHUYECKOM
Homenkiarype (IUPAC), a
TaKXe TPUBOJUTH
TPUBHAJIbHBIE HA3BAHUSA
OTJEIbHBIX OPTaHUYECKUX
Berects. HaOmronare
JIEMOHCTPUPYEMBIE U
CaMOCTOSTEIILHO
MPOBOAUMBIE OTIBITHI.
HaoGmronaTh 1 onuceIBaTh

bubmoreka IIOK
https://m.edsoo.ru/7f41837c
Skmacc
https://www.yaklass.ru/p/himij

a
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OTUJICHITIMKOJIA.

@deHoJi: CTPOEHHE  MOJIEKYJIbI,
busznueckue u XUMUYECKUE
cBoiicTBa. TOKCHYHOCTH (peHoa.
[Ipumenenue deHona.

IKcnepumenm: MPOBE/ICHUE,
HaOIr0IEHNE 51 OIMMCAaHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB:

TOpEHHE CHUPTOB, KauyeCTBEHHBIC
peakiuu OJHOATOMHBIX CIUPTOB
(OKucIeHHWe  9ATaHoJa  OKCHUJIOM
menu(ll)), MHOroaTOMHBIX CIIUPTOB
(B3aUMOJIEHCTBUE TJUIIEPUHA C
rugpokcugoM meau(ll)).

3.2 Anpaeruasl.
KapOoHoBbie
KUCOThI. CIIOKHBIC
3pupbI

(7 yacoB)

Anperuael u
dopmanbaeTu/, areTaIbICTU I
CTpPOCHHE, buzngeckue u
XUMUYECKAE CBOMCTBA (peaKIuu
OKHCJICHUS W  BOCCTAaHOBJICHUS,
Ka4ueCTBECHHBIC peakiun),
MOJIyYCHHUE ¥ IIPUMCHCHHE.

OmHOOCHOBHBIC peIe/IbHbIC
KapOOHOBBIC KHCIIOTHI.
MypaBbrHast M YKCYCHAasl KHCJIOTBI:
CTpPOCHHE, (uznyeckue u
XMMHYECKHE CBOWCTBAa (CBOMCTBA,
obmme IS Kjacca  KHCIIOT,

KemoHbal.

XUMHUYECKUE PEAKIIUHU C
MOMOIIIBIO SI3bIKAa XUMUHU.
XapakTepu3oBaTh ClIOCOObI
MOJIyYEHUs, CBOWCTBA U
00J1acTH MPUMEHEHUS
M3y4aeMbIX BEILECTB.
[IporuosupoBaTh CBOKCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBAaHHUH TEOPUHU
XUMHUYECKOTO CTPOCHHUS
OPraHUYECKUX COCIUHECHUM
A.M. bytneposa.
[InaHupoOBaTh U BBIMOJIHSITH
XUMHUYECKUN SKCIIEPUMEHT
B COOTBETCTBUHU C
MpaBUJIaMHU TEXHUKU
0e30MacHOCTH MpHU
00pallleHUH C BEIIECTBAMU
1 1a00PATOPHBIM
o0opyI0oBaHUEM,
MPEACTABIIATH PE3YJIbTAThI
XUMHUYECKOTO
JKCIIEpUMEHTa B (hopme
3alMCH YpaBHEHUI
COOTBETCTBYIOIINX PEAKLUN
1 (hOpMyIUPOBATH BBIBOJIbI
Ha OCHOBE 3TUX
pe3ysbraToB. [IpoBoanTh

bu6moreka [JOK
https://m.edsoo.ru/7f41837c
SIxnacc
https://www.yaklass.ru/p/himij
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peaxius aTepUUKALININ ),
MOJIy4eHHE u MIpUMEHEHHE.
CreapuHoBas u OJICUHOBAS
KUCIOTBl ~ Kak  MpeACTaBUTEIH
BBICIIMX  KapOOHOBBIX  KHCIIOT.
Mpbuta  Kak  COJMM  BBICIIUX
KapOOHOBBIX KHUCIJIOT, UX MOOIEe
JICHCTBHE.

CnoxxHble 3pupbI KaK
IPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT.
[unponmus  COXHBIX  AUPOB.
JKupsr. I'maponus YKUPOB.
[Ipumenenue JKUPOB.
buonorunueckas posib KUPOB.
IKcnepumenm: MPOBE/ICHNUE,
HAOJIO/ICHHE u OMMUCaHue
JIEMOHCTPAIIMOHHBIX OTIBITOB:
KaueCTBEHHBIE peakuu
aJILJIETUIOB (oxucnenue

aMMHUA4YHbIM PacTBOPOM OKCHJAA
cepeopa(l) U THAPOKCUIOM
meau(ll)).
IIpakTnueckass padora Ne 2.
CBoiicTBa  pacTBOopa  YKCYCHOU
KHUCJIOTHI.

Pacuémmnuvie 3a0auu.
Brruncnenus 1o YpaBHEHUIO
XUMHUYECKON  peakuuu  (Macchl,

BBIYHCIICHUS 110
XUMUYECKUM YPaBHEHUSIM.
Oka3bIBaTh NEPBYIO
MIOMOIILIb [TPU OTPABJICHUSX,
0KOrax U Apyrux TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U
71a00paTOPHBIM
000pyI0BaHUEM.
O06001maTh 3HaHUA U JeNaTh
BBIBOJIBI O
3aKOHOMEPHOCTSIX
M3MEHEHUN CBOWCTB

(G yHKITMOHATBHBIX
TIPOU3BOTHBIX
yTIEBOAOPOJIOB B
TOMOJIOTHYECKUX PsIJIax.
OnuceIBaTh TCHETHUCCKHEC
CBSI3U MEXIY U3YUCHHBIMU
KJIACCaMH OPTaHUYECKHUX
BEIIECTB. XapaKTepU30BaTh
CIOCOOBI MOTYYEHUS,
CBOMCTBa U 00J1aCTH
MPUMEHEHUS N3Y4aeMBbIX
BEIIECTB. XapaKTepU30BaTh
CBOMCTBA, OMOJIOTUYECKYIO
poJib ¥ 00J1acTu
MPUMEHEHUS N3YIaeMBbIX
BeniecTB. OCyIecTBISATh
BHYTPH- U MEXKIPEIMETHBIE




00BéMa, KOJWYECTBA MCXOIHOT'O
BEIIIECTBA WJIM NPOJYKTa peakiuu
10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEILIECTB WJIM MIPOYKTOB PEAKIIHHN).

3.3 YrueBoasl
(3 gaca)

YrneBoasl: COCTaB,
KJaccuuKaIus yrieBoJoB (MOHO-,
Y- ¥ nojucaxapusl). ['moko3a —

MPOCTEUIIN I MOHOCAXapu;
OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI,
busznueckue 51 XUMHYECKHE

CBOWCTBAa  (B3aMMOJCHCTBHE  C
rugapokcugom meau(ll), okucnenue
aMMHUA4YHBIM PacTBOPOM  OKCHJA

cepeopa(l), BOCCTAHOBJICHHE,
OpO’KEHHE TIIIOKO3bI), HAXOKICHHUE
B pUpoJIE, pUMEHCHHE,

ouonoruueckas poib. OTOCHHTES.
®DpyKTO3a KaK U30MEp TIIFOKO3BI.

Kpaxman wu  wmemwmono3a  Kak
npupoHble noauMepbl. CtpoeHue
Kpaxmaja u LEJUTIOJIO3bI.
duznyeckue u XUMUYECKUE
CBOMCTBa Kpaxmana (THUAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

IKcnepumenm: MIPOBENICHUE,
HaOII0/IeHNE U OMMCaHue

ACMOHCTpPAIMOHHBIX OIIBITOB:

CBJsI3H.
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B3aUMOJIENCTBHE
NOZ0M.
Konrpoabnasi padora Ne 2 mo
pasaeny «Kucaopoacoaep:xamme
OpraHuvecKHue coeIHHECHU»

Kpaxmalia C

(3 yaca)

4.1 AMUHBL.
AMWHOKHUCIIOTEIL.
benku (3 gaca)

Pa3znen 4. A3oTcoaep:kaniue opranndeckue coeIuHeHnst
A30TcoJepKalllMe  OPTraHUYECKHUe
COCJTUHEHUS.

AMMWHOKHCIIOTHI Kak aMpOTepHBIC
OpPTraHUYECKHUe COCJIMHEHUSI.
dusnyeckue u XUMHUYECKHUE
CBOMCTBA AMUHOKHUCJIOT (Ha
npuMepe TJIMLIVHA).
buonornueckoe 3HAYEHUE
aMUHOKHUCJIOT. [lenTupl.

benkn KakK IIPUPOIHBIE
BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHU. [IepBuuHas,
BTOpUYHAs U TPETUYHASI CTPYKTypa
OciakoB. XHWMHYECKHE CBOMCTBA
O€JIKOB: THUAPOIN3, JIEHATypaLHUs,

KaueCTBEHHbIC PEaKLIUU Ha OCJIKH.
Okcnepumenm:  HAOMOACHUE WU
oTrcaHue JIE€MOHCTPAIIMOHHBIX
OTBITOB: JIeHATypauus OEIKOB MpHU
HarpeBaHuM, LIBETHbIE peaKUuu
O€emKOB.

YcranaBIMBaTh
MPUHAJIEKHOCTh
M3YUYEHHBIX OPTaHUYECKUX
BEILIECTB IO UX COCTaBY U
CTPOEHUIO K
OIIPEIEIEHHOMY
KJIaccy/rpymre
COCJIMHEHUM, JaBaTh UM
Ha3BaHMUS 110
CHCTEMATUYECKOU
nomenkiatype (IUPAC), a
TaKXe MPUBOIUTH
TPUBHAJIbHBIE HA3BAHUS
OTJACJIBHBIX OPTaHUYECKUX
Berects. HaOmronate
JNEMOHCTPUPYEMBIE U
CaMOCTOSATEIILHO
MPOBOJAMMBIE OTIBITHI.
XapakTepu3oBaTh CIIOCOOBI
MOJy4YE€HUs, CBOMCTBA U
00J1acTH IPUMEHEHUS
M3y4aeMbIX BEILIECTB.
[InaHUpOBATH U BBINOJIHSTH

bubmoreka IIOK
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XUMUYECKUN HKCTIEPUMEHT
B COOTBETCTBUHU C
paBUIaMu TEXHUKHU
0€30MacHOCTH MpHU
00pallleHnH C BEIIECTBAMU
1 1a00PaTOPHBIM
obopynoBaHuEM,
MIPEACTABIISATH PE3YIbTATHI
XUMHUYECKOTO
IKCIIepuMeHTa B hopme
3allMCH YPaBHEHUHN
COOTBETCTBYIOIIUX PEAKLUN
1 (OPMYIUPOBATH BHIBOIBI
Ha OCHOBE ITHUX
PE3yIIbTaTOB.
XapaxkTepu3oBaThb
CBOMCTBA, OMOJIOTUYECKYIO
poJib ¥ 00J1acTu
MPUMEHEHUS N3YIaeMBbIX
BemiecTB. OCyIIeCTBIATh
BHYTPH- U MEXKIPEIMETHbBIC
CBSI3H.

Pasnen S. BeicokoMosIeKyJIIPHBIE coelMHeHus (2 yaca)

5.1 [InacTmaccsl.
Kayuyku. Bonokna
(2 yaca)

OcHOBHBIE MOHSTHUS
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHI: MOHOMEp, MOJIMMED,
CTPYKTYpHOE€  3BEHO,  CTEIEHb
MOJIMMEpHU3aIIIH, CpeIHss
MoJIeKyJisipHass macca. OCHOBHBbIE

XUMHUHN

Hcnons30BaTh
BHYTPUIIPEIMETHBIE CBSI3H.
PaznuuaTh oOm1Me OHATHS
XUMHUH
BBICOKOMOJIEKYJIAPHBIX
COCIMHEHUI: «MOHOMEDP,
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METO/1bI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCAUHEHUN — MOJIuMepu3auus Hu
MOJIMKOHICHCALIUS.

IKkcnepumenm. O3HAKOMIIEHUE C
oOpasuamu MPUPOIAHBIX u
MCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, Kay4yKOB.

KonTposbHasi pabora mo Kypcy
OpPraHuYecKo XUMHUHU.

«MOJIUMEP», KCTPYKTYPHOE
3BEHO», «CTEIICHb
MOJIUMEPU3ALIUN Y,
«CpeaHssl MOJIEKYJIApHas
Maccay, «IOJIMMEpU3ALIUI»,
«ITOJIMKOHJICHCAIIHS.
XapakTtepu3oBaTb CBOMCTBA
W3YUYEHHBIX
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUH U
MOJMMEPHBIX MaTEpPHAJIOB
Ha UX ocHoBe. ONMUCHIBATH
CHoCOObI MOJYYEHUS U
MPUMEHEHUE U3YUEHHBIX
BBICOKOMOJICKYJISIPHBIX
COE€IUHECHUN U
MOJIMMEPHBIX MaTepHUaJIOB
Ha UX OCHOBE.

HUrtoro 34 yaca

IIpakTH4eckue padoTsI - 2
KontposabHbie padoThI - 3




TEMATHYECKOE IINTAHUPOBAHHME11 KJIACC

Ha3sBanue paszaedna,
TeMbl, KOJITHYECTBO
4yacoB

OcHOBHOE coJiep:KaHue

OcHOBHBIE BH/bI
IeATeJHLHOCTH
00y4arImmxcs

JyieKTpOHHbIE (1M pPOBHIE)
o0pa3oBaTesibHbIE PeCypChl

Pa3znea 1. Teopernueckne ocHOBbI Xxumnu (13 yacoB)

1.1 Crpoenue aToMOB.
[Teprnoanueckui
3aKOH H
[lepnonnueckas
CHUCTEMa XUMUYECKUX
anemMeHToB /. W.
Menneneena (3 yaca)

XUMHAYECKUH DJIEMEHT. ATOM.

Slnpo  aroma,  HM30TONBI.
DJeKTpOHHAas 000JI04Ka.
DHepreTu4ecKue YPOBHH,
MOJTyPOBHH. ATOMHBIE
opouTanm, S-, p-, d-
AJIEMEHTHI. OcobeHHoctu

pacrpeneneHus dJIEKTPOHOB
o opOuTalsAM B aToMax
AJIEMEHTOB IEPBBIX YETBIPEX
MIEPUOOB. DJNIeKTpOHHAs
KOH(UTryparms aToMOB.

[lepponnyeckui  3aKOH U
Ilepnonnyeckas cucremMa
XUMHYECKHX 3JIeMeHTOB /I.
N.  MenpneneeBa.  CBs3b
[IEPUOJINYECKOTO 3aKOHAa M

[Tepuoanueckon CHUCTEMBI
XAMHYECKUX 3JIeMEHTOB /I.
. MenpeneeBa C
COBPEMEHHOU TeOpUen
CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XUMHUYECKUX

Hcnonp30BaTh BHYTpHU-
Y MEXIPEIMETHbIE
cBsi3u. O6001aTh
MOHATUS «S-OpOUTAIIBY,
«p-opOuTaiby, «d-
opbutanby. OnuceBaTh
AJIIEKTPOHHOE CTPOCHHUE
aToma C MOMOIIbIO
AIEKTPOHHBIX
KOH(Uryparmii.
XapakTepu3oBaTh
CTPYKTYpPY TaOJINLIbI
«lIlepnognueckas
CUCTEMA XUMHUYECKUX
anemenToB J[.W.
MenpeneeBa»
(xopoTkast popma).
CpaBHUBATH
AIIEKTPOHHOE CTPOEHHUE
aTOMOB 3JIEMEHTOB
MaJIbIX ¥ OOJIBIITUX
neproAoB. OnpenensaTh
MOHSITHUS «XUMUYECKUHN
AIIEMEHTY,

bu6mmoreka [JOK
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AJIEMEHTOB U 00pazyeMbIX
UMHU TIPOCTBIX U CIOKHBIX
BEIIECTB [0 Trpynnam H
MepUOJIaM. 3HaueHue
MEpUOJUYECKOTO 3aKOHa B
Pa3BUTHUH HAYKH.

Ixcnepumenm:

J€EMOHCTpaLIHS TaOJINII
«Ilepuonnueckass  cucrema

XUMHYECKHX 3JeMeHTOB /I.
N. MenneneeBay.

«TOPSIKOBBIN HOMEPY,
«MaccoOBO€ YUCIION,
«HU30TOID,
«OTHOCHUTEJbHAs
aTOMHasi Macca,
«ANEKTPOHHAS
000J10YKaY,
«QIIEKTPOHHBIN CION»,
«AIJIEKTPOHHAS
opOHUTAaIIbY,
«mIepuoInYecKas
CcUCTEMa XUMUYECKHUX
AJIEMEHTOBY.
PackpsiBaTh cMBICI
MEePUOINYECKOTO
3akoHa /I.

H. MeuneneeBa u
JEMOHCTPUPOBATH €0
CUCTEMATU3HUPYIOUIYIO,
OOBSICHUTENBHYIO U
IIPOTHOCTHUYECKYIO
bynkuun/ [IpoBoauTh
pacyETHI 110
XUMUYECKUM (hopmyiaMm
U YPABHEHHUSIM.
ITonp3oBaTbes
uHpopmanuen u3
JIPYTUX UCTOYHUKOB
JUTSI TIOJITOTOBKH




KpPaTKUX COOOIIECHUH.
["'oToBUTH Ipe3eHTAIIN
10 TEME

1.2 CtpoeHnue
BEIIIECTBA.
MHoroo6pasue
BeliecTB (4 yaca)

CtpoeHue BeniecTna.
XuMuyeckas cBs3b. Buanl
XUMHUYECKOM CBSI3HU
(xoBaneHTHAs! HENOJIApHAs U
MOJIsIpHAsi, MOHHAS,
MeTauTm4decKas).
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM XMMHUUYECKOMN
CBsA3U (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIH).
BonoponHas cBsi3b.
BaneHTHOCTS.
DIIEKTPOOTPULIATENIBHOCTb.
Crenienn okuciieHus. MoHbI:
KAaTHOHBI U1 aHUOHHEI.
BemecTsa MOJIEKYJIIPHOTO U

HEMOJIEKYJIIPHOT'O CTPOEHUS.

3aKOH MOCTOSIHCTBA COCTaBa
BelecTBa. THUIbl
KPUCTAITINYECKUX PELIETOK.
3aBUCUMOCTB CBOMCTBA
BEIIECTB OT TUIIA
KPUCTAIIIMYECKON PEIIETKU.
ITonsiTe 0 nucnEpPCHBIX
cucreMax. VIcTuHHbIE U
KOJUIOUJIHBIE PACTBOPBI.

Hcnonws3oBaTh BHYTpHU-
u MEXKIPEAMETHBIC
cBsi3u. HaszeiBath u
OOBSACHATh  TPUYUHBI
MHOT000pa3us
BemecTB.0000marh
MOHSATUA «KOBAJICHTHAs
HETOJISIpHAs CBSI3bY,
«KOBaJICHTHAs
MoJiIpHast
«MOHHAs
«BOJOPOIHAS
«METAITAYECKAs
CBSI3bY, «MOHHAA
KpUCTaJIIINYeCcKas
pemeETKaY, «atoMHas
KpUCTaJIIINYECKast
peETKaY,
«MOJIEKYJIIpHAs
KPUCTAJIINYECKasI
pEIIETKAY,
«METAIITNYECKAs
KpUCTaJIIINYECKas
pELIETKAY.
MopnenupoBaTb
CTPOEHHUE BEIIECTB C

CBSI3bY,
CBSI3bY,
CBSI3bY,
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MaccoBast 10Jis1 BEHIECTBA B
pacTBope.

Knaccuduxanus
HEOPTaHUYECKUX
coenuHeHur. Homenknarypa
HEOPraHUYECKHUX BEIIECTB.
I'enetnueckas cBs3b
HEOPraHUYE€CKUX BELIECTB,
MPUHAJIEKAIUX K
Pa3IMYHBIM KJIacCaM.
Ixcnepumenm. U3y4eHUe
MOJIEJIEN KPUCTAIUIMYECKUX

KOBAJICHTHOM U MOHHOM
CBS3bIO. OnuceiBaTh
IIPOLIECCHI,
MTPOUCXOISIINE npu
PacTBOPEHUH BEILIECTB B
BOJIC. [IpoBoguTth
pacu€Thl o
XUMUYECKUM (popmyam
u YPaBHEHUSIM.
AprymeHTUpOBaTh
BBIOOp KiTaccuukanuu
XMMHUYECKUX PEaKIUU.

PEIETOK. Habmonath u
OIKCHIBATh XUMHUCCKHE
peaKIuu. Jematp
BBIBOJIBI U3 PE3yJIbTaTOB
MPOBEIEHHBIX
XUMHUYECKHUX  OTIBITOB.
VYuacTBoBaTh B
COBMECTHOM
00CYXKIeHUH
pE3yNbTaTOB  OIIBITOB.
CobOmonath  TEXHUKY
0e30macHOCTH pH
BBITIOJTHCHUN
IKCIIEPUMEHTA.
1.3 Xumunueckue XUMHUYECKas peaKIusl. OOBsicHATE: mporecchl, | bubmuoreka [JOK
peakiuu (6 9acoB) Knaccudukanys XMMHYECKUX | TPOTEKAIOLIUE npu | https://m.edsoo.ru/7f41837c

peakiuii B HEOPraHUYECKON U

QJICKTPOJIM3C PaCIlIIaBOB

Sknacc
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OpraHUYecKOi XUMHUU. 3aKOH
COXpaHEHHs1 MacChl BEIIECTB,
3aKOH COXPAHEHHS U
MIpEBpAIICHHs SDHEPTUH MPU
XUMHUYECKUX PEAKIUSX.
CkopocTh peakiuu, eé
3aBUCUMOCTH OT Pa3TUIHBIX
dakTopoB. ObpaTumbie
peakunu. XuMUYECKOE
paBHOBecue. PaKkTOpHI,
BITUSIIOIINE HAa COCTOSIHHE
XUMHUYECKOTO PAaBHOBECHHI.
[Tpunnun Jle [larense.
DIIEKTPOIUTAYECKAS
nuccoruanusg. CHIbHBIE U
cnabbie rnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB:
KHUCJas, HeUTpasabHas,
1IeJI0YHasl.

OkucauTeapHo-
BOCCTAaHOBUTEIIHHBIC
pEeaKInH.

Oxcnepumenm: HaOIIOICHNE
Y OTIFICAaHHE
JEMOHCTPAIIUOHHBIX U
J1a00PATOPHBIX OIBITOB
(paznoxkeHue nepoKcuIa
BOJIOPO/Ia B PUCYTCTBUU
KaTaau3aropa, onpejesieHue

U PpPacTBOPOB; YCIOBUS

TEYEHUSI peakuuid B
pacTBOpax
3JIEKTPOJINTOB bi (o)
KOHIIA; yCJIOBUS,
BJIMSAIOIINE Ha
MOJIOKECHHE
XUMHUYECKOTO
paBHOBECHS;, YCIIOBUS,

BIIMSIFOIIME HA CKOPOCTh
XAMUYECKOW PEaKIHHU.
CocrtaBasTh CXEMBI
ANEKTPOJIN3A
AIEKTPOIUTOB B
pacruiaBax.
IIpenckaspiBare:
BO3MOKHOCTh
MPOTEKAHUS
XUMHUYECKUX  pEakKIui
HAa OCHOBE HMEIOIIUXCS
3HAHUUN XUMHUYECKOU
TEPMOJIMHAMUKH;
HaIpaBJICHUE
CMEILCHUS
XUMHUYECKOTO
paBHOBECHSA npu
U3MEHEHUHU YCIIOBUI
MIPOBEICHUS 0OPATUMON
XUMHAYECKON PpEeaKIuu;

https://www.yaklass.ru/p/himija



https://www.yaklass.ru/p/himija

Cpezbl paCTBOPOB BELIECTB C
IIOMOILBIO YHUBEPCAIBHOTO
UHAMKATOPA, PEaKLun
HOHHOT'O 0OMEHa).
IIpakTnueckas padora 1.
«BnusHue pasnuuHbIX
(haKTOpPOB Ha CKOPOCTh
XUMHUYECKOU pEAKIIUM».
Pacuémuvie 3adauu.
Pacuérsl 110 ypaBHEHUAM
XUMHYECKUX PEAKLINN, B TOM
YHUCJIe TEPMOXUMHYECKUE
pacu€Thl, pacu€Thl C
UCIIOJIb30BAHUEM MTOHSTHUS
«MaccoBast 10JI51 BEIIECTBAY.
Konrpoabnas padora Ne 1
1o pasjaeiny
«Teopernyeckue 0OCHOBBI
XUMHUMN»

peaKkuuio
BOJHBIX
COJIEH.
XapaKkTepu3oBaTh
OKHCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIC
PEAKIMHU KAK ITPOLIECCHI,
npu KOTOPBIX
W3MEHSIOTCA  CTENECHU
OKHCJICHUS aTOMOB.
[IpoBoauTh pacy€Tel 1O
XUMUYECKUM (popmyiam

cpenbl
pacTBOPOB

u YpaBHEHUSIM.
ITonp30BaThCA

uHpopmanuen u3
APYTUX HUCTOYHUKOB
IS MOJITOTOBKU
KpaTKUX  COOOIIECHMIA.

['oToBUTH IMPE3CHTAlIuN
II0 TEMC.

Pa3znea 2. Heoprannueckasi xummns (17 yacos)

2.1 MeraJuisl
(6 yacon)

Metaniusl. Ilomoxenne
MetaioB B [leproanueckon
CHUCTEME XMMHUYCSCKUX
anemeHToB /I. 1.
Meuneneesa. OcoOEHHOCTH
CTPOEHHUS DIEKTPOHHBIX
000JI0Y€K aTOMOB METAJIJIOB.
O6mue pusnyeckue

Hcnonp30BaTh BHYTpH-

U MEXIPEIMETHBIE
CBSI3U. O0001aTe
3HAHUS " JeJIaTh
BBIBOJIBI 0
3aKOHOMEPHOCTSIX

W3MCHEHUH CBOMCTB
METAJIJIOB U
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cBoiicTBa MeTaioB. CrijiaBbl

METAaJIJIOB.
DIJIEKTPOXUMUYECKUH PsiJl
HAIPSKEHUN METAJLJIOB.
XUMHYECKHE CBOMCTBA
BKHEHMIIINX METAJIJIOB
(HaTpuil, Kanui, KaibIuH,
Mar"ui, ajJloMUHUM, IIUHK,
XPOM, JK€eJIe€30, MEJlb) U UX
COCIUHCHUU.

Ob1ue cnocoObl MOTy4YeHHUS
MeTauioB. [[pumenenne
METAJIJIOB B OBITY U TEXHHKE.
IOxcnepumenm. U3y4eHUE
KoJuIeKIuu «MeTaiibl U
CILTIaBBI», HAOIIOACHHEC U
OITHCaHMEC
JIEMOHCTPAIIMOHHBIX U
71a00pATOPHBIX OTBITOB
(B3aumopeiicTBHE
TUJPOKCHUIA ATFOMUHHUS C
pacTBOpaMM KUCJIOT U
1meJIouei, KaueCTBEHHBIC
PEaKIMKM HA KAaTHOHBI
METAJIJIOB).
IIpakTuueckasi padbora Ne
2. "Pemenue
AKCIIEPUMEHTAIIBHBIX 3a]1a4
o reme «MeTtayuib»"

HEMETAJJIOB B MEPHUOJIaX
u rpyIimnax
MEPUOANYECKOU

cucteMbl. Hccinenosath
CBOMCTBA  H3y4Ya€MbIX
BemiecTts. HaOmrogartn
JNEMOHCTPUPYEMBIE U
CaMOCTOSATEIBHO

MPOBOJIUMBIE  OIIBITHI.
OmnmceIBaTh  CBOMCTBA
M3y4yaeMbIX BEUIECTB Ha
OCHOBE HAOIIOIECHUN 3a
1504 MpEeBpaICHUSIMU.

Jlenate  BBIBOABI U3
pe3yJbTaToOB
IIPOBEAEHHBIX
XAMHYECKUX  OIBITOB.
Y4acTBoBaTh B
COBMECTHOM
00CYXKIeHUH
pe3yJIbTaTOB  OIIBITOB.
CobOmronath  TEXHUKY
0€30I1acCHOCTH.
Oka3bIBaTh MIEPBYIO
MTOMOIIIb npu
OTPABJICHUSX, 0KOTaxX U
IPYTUX TpaBMmax,
CBSI3aHHBIX c

BCIIECTBAMU 141




Pacuémmuuvie 3a0auu.
Pacuétrl Macchl BelliecTBa
WM 00BbEMA Ta30B 110
W3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAacCE WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIHX B
pEaKLMU BEIIECTB, pacUCThI
Macchl (00bEMa, KOJTMIECTBA
BEIIIECTBA) IPOIYKTOB
PEAKILMH, €CIIU OJHO U3
BEIIECCTB UMEET IIPUMECH.

2.2 Hemeranisl
(9 yacoB)

Hemeramnel. Ilonoxenue
HEMETAJJIOB B
[lepuoanueckon cucreme
XHMHUYECKHUX AJIEMEHTOB /1.
H. Menneneena u
O0COOEHHOCTH CTPOECHUS
aToMoB. OU3UYECKHUE
CBOMCTBA HEMETAIJIOB.
AnoTponus HEeMeTaJIoB (Ha
MpUMeEpe KUCI0PO/Jia, CEPBhl,
dbocdopa u yraeposa).
XHUMHUYECKHE CBOMCTBA
Ba)KHEHIIINX HEMETAJIIOB
(rajoreHoB, cephl, a3o0Ta,
dbocdopa, yraepoaa u
KPEMHUS) U UX COCTMHEHUMN
(OKCHIOB,

J1a00paTOPHBIM
000py/1IOBaHUEM.
OOBsCHATD
B3aMMOCBSI3H MEXKTY
HaxO0KJICHUEM B
NPUPOJE, CBOMCTBAMH,
OMOJIOTMYECKON POJIBIO
u obnacTsamMu
MIPUMEHEHUS
M3y4yaeMbIX  BEUIECTB.
IIporno3upoBatb
CBOMCTBA HEU3YUYEHHBIX
AJIEMEHTOB u 170
COEOIMHEHUN Ha OCHOBE
3HAHUIN 0
MEePUOUYECKOM
3aKOHE. Paznuuath
BU/IbI KOPPO3UHU.
OOBSICHATH  MPOIECCHI,
MIPOUCXOISIINE npu
XUMHUYECKOU u
AIEKTPOXUMHUYECKOU
KOppO3HUH; CIOCOOBI
3alUThl METAJUIOB OT
Koppo3un. OOBACHITH
3aBUCHUMOCTh bopm
HaxO0JICHUSI BEIIECTB B
pUpPOJIe u ux
NPUMEHEHUS

bubmmoreka IIOK
https://m.edsoo.ru/7f41837c
SIkmacc
https://www.yaklass.ru/p/himija
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KHUCIIOPOCOIEPKAIIUX YEJI0BEKOM oT

KHUCIIOT, BOJOPOAHBIX XUMUYECKUX  CBOMCTB

COCIMHEHUN ). BEIIECTB.

[IpuMeHeHne BaXKHENUIIINX

HEMETAJJIOB U UX

COECIMHEHUM.

Ixcnepumenm. U3y4eHUe

00pa3iioB HEMETAJIJIOB.

IIpakTHyeckas padora Ne

3. "Pemmenue

AKCIEPUMEHTAJIbHBIX 33]1a4

o teMe «HemeTamb»"

KonTpoJsbnas padora Ne 2

no remam «MeTaliib» U

«Hemeraibny
2.3 CBs3b Heoprannueckue u XapakTepu3oBaTh bubmoreka [JOK
HEOPTaHUYECKUX U OpPraHMYECKUE KUCIIOTHI. (omuChIBaTh) obmue | https://m.edsoo.ru/7f41837¢
OPraHUYECKUX Heopraunueckue u XAMUYECKUE CBOMCTBA | SKiacc
BemecTs (2 yaca) OpraHUYEeCKHUE OCHOBAHMUSI. HEOPTaHUYECKHUX u | https://www.yaklass.ru/p/himija

AmdoTtepHbIe OpTraHUYECKUX BEIIECTB

HEOPraHUYECKUE U pa3IMYHBIX  KJIACCOB,

OpraHUYECKUE COEUHEHUS. | MOJTBEPKIATh

I'eneTnueckas cBs3b CYILIECTBOBAHHE

HEOPraHUYECKUX U TE€HETUYECKOU CBS3U

OpraHUYECKUX BEIECTB MEXTY

HEOPraHUYECKUMU
BEIIIECTBAMHU c

IIOMOIIBI0  YpAaBHEHUU
COOTBETCTBYIOIIMX
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XHUMHYECKUX pCaKHHﬁ.

Pa3nen 3. Xumusi u ;ku3Hb (4 yaca)

3.1 Xumus u Ku3Hb
(4 gaca)

Ponb xumuu B obecriedeHuu
AKOJIOTUYECKOM,
SHEPreTUYECKON U MUILIEBON
0€301MacHOCTH, Pa3BUTUU
MeaunuHel. [loHsaTue o
Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX
peaKIuu.

[IpencraBienus 06 0OITMX
HAy4HbBIX [TPUHLIHANAX
MIPOMBIIIEHHOTO TIOJIYYEHUS
Ba)KHEHIIINX BEIIECTB.
UYenoBek B MUpE BEILIECTB U
MaTepUaaoB: BaKHEUIIINE
CTPOUTENIbHBIE MaTEPHUAIIbL,
KOHCTPYKIIUOHHBIE
MaTepualibl, Kpacku, CTEKJIO,
KepaMuKa, MaTepHuabl s
AIEKTPOHUKH,
HaHOMAaTepHabl,
OpraHUYecKue 1
MUHEPAIbHBIC Y00pEHHUS.

Xumus u 310POBLEEC YCIIOBCKA.!

paBuUia UCTIOIb30BAHUS
JIEKapCTBEHHBIX MPENapaToB,
npasuia 0€30MaCHOTO

CobOmonath  mpaBuiia
HKOJIOTMYECKU
11eJIECO00Pa3HOTO
NoBeICHUsA B OBITY H
TPYIOBOU
JESTeIbHOCTH B LEJSAX
COXpaHEHUs CBOETO
3JI0POBBS u
OKpY KaroUen
IPUPOTHOM cpensl,

OCO3HaBaTh OIIACHOCTDH
BO3J€HCTBUS Ha >KUBBIC

OpTaHU3MBbI
OIIPEIEIEHHBIX

BEUIECTB, MMOHUMAs
CMBICJI MOKa3aTelist
ITIJIK, moscHATh Ha
puMepax CIIOCOOBI
YMEHBIIIECHUS u

MPEIOTBPALIEHUS]  HUX
BPEIHOTO BO3/ICHCTBUS
Ha OPTaHU3M YEJIOBEKa.
XapakTepu3oBaTh

XUMHYECKUE MPOLIECCHI,
Jexamue B OCHOBE
IPOMBIIIJIEHHOTO

bubmmoreka IIOK
https://m.edsoo.ru/7f41837c
SIknacc
https://www.yaklass.ru/p/himija



https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija

UCIIOJIb30BaHUs MPENapaToB
OBITOBOM XUMHH B
NOBCEITHEBHOM KU3HH.
HTorosasi KOHTPOJIbHAS
padoTa o Kypcy Xumuu

MOJIyYCHUS CEpHOU
KHCJIOTHI, aMMHaKa,
oO01me Hay4HbIC
MIPUHLINIIBI u
DKOJIOTHYECKHUE
po0JIeMbl
XUMHUYECKOTO
MIPOMU3BO/ICTBA.

HUrtoro 34 yaca

IIpakTunyeckue padoTsl - 3
KoHTpoJbHbIe padoThl - 3




KoHTpo/ib 1 O1leHKa 10CTHKEHUS IIJIAHMPYEMBIX Pe3yJIbTaTOB

IlepeyeHb KOHTPOJILHBIX PadoOT

10 kaace
No Tema Yacel
KoHTposibHas paboTta 1o pasieny «YTiIeBoJ0pOIab». 1
2 | KontponbsHast pabota no pasneny «Kucmopoaconaepkaiiye OpraHUYecKue 1
COCTMHEHUS.
3 | UtoroBas KOHTpOJbHASI paboTa MO KypCy OPraHUYECKON XUMUH. 1
IlepeyeHb KOHTPOJILHBIX PadoT
11 kaace
No Tema Yacel
1 | KouTtponbHas pabota no pazzaeny «TeopeTnueckre 0CHOBbI XUMU. 1
2 | KontponbHas pabota no temaM «Metamisl» U «Hemetamb. 1
3 | Utoromas KoHTpOJbHAS paboTa MO KypCy XUMHUH. 1

Ha ypokax XMMHM OLIEHUBAHUIO MOJIEkKAT CIIEYIONINE CeU(UYECKUe YMEHUS:
- BBIJEJIATH CYIIECTBEHHBIE IIPU3HAKNA OCHOBHBIX XUMUUYECKUX ITOHATUN;
- UCTIOJIb30BATh MOHATHUSA ISl OOBSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUM;
- BRIOMpATh OCHOBAHUS U KPUTEPUH JIJIs KIaCCU(DUKAIIMK BENIECTB U XUMHUYECKUX PEAKIIUM;
- YCTaHABIUBATh MPUINHHO-CIIEACTBEHHBIC CBSI3U MEXKYy O0OBEKTAMU U3YUEHUS;
- MPUMEHSATH B MPOLIECCE MO3HAHUS IIMPOKO UCMOIb3yEeMbI€ B XMMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH (XUMHUYECKUMA
3HAK — CUMBOJI JJIEMEHTa, XUMU4YecKasi popMyJia, ypaBHEHUE XUMHUUECKOU PEAKIIHH );
- MpeoOpa3oBHIBATh MOJIEIBHBIC MTPEACTABICHUS TPU PEIICHUHN YIeOHO-TT0O3HABATEIbHBIX 3a/1a4;
- BBISIBJISITh U XaPAKTEPU30BATh CYLIECTBEHHbBIE IPU3HAKU U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUN;
- BBITIOJTHATH PACUETHI 110 XUMUYECKUM (HOpPMYyJiaM U YPAaBHEHHSIM XUMHUUECKUX PEAKIIHIA;
- IUIAHUPOBATH Y MPOBOJIUTH XUMHUUYECKUI SKCIIEPUMEHT.



Jljis opranu3anuy TEKyIIero OleHuBaHus 00pa30BaTeNbHBIX PE3YIbTATOB HA YPOKAX XUMHH IPUMEHSIETCS:
- YCMHbLI ONPOC C UCTIOIB30BAHUEM CHCTEMBI CIIEUATIbHO MOJ0OPaHHBIX YCTHBIX BOIIPOCOB;
- NUCLMEHHBIN ONPOC HA OCHOBE CUCTEMBI 3aIaHUM PA3JIMYHON TUIOJIOTUM U YPOBHSI CJIOKHOCTH JJISI OLIEHKH YCBOEHUS
OTJACJIBHBIX JJIEMEHTOB COJEpP)KaHHWS KOHKPETHOW TEMBI, B TOM YHUCJE 3aJaHUW, UMEIOIIMX XapakTep «MBICIICHHOTO
HKCIIEPUMEHTa», KOTOpbIE TPeOYIOT OT OOYy4YaloIMUXCs NMPUMEHEHMsS] 3HAHMM B HOBOM KOHTEKCTE WJIM JUIsl PEIICHUs
HECTAH/IAPTHBIX 3a]1a4;
- BBINOJIHEHUE ApaKkmuyeckux pabom, TO3BOJSMIONIUX OLICHUBATh yYMEHHUS paOOThl ¢ XMMUYECKHMH BEIECTBAMHU H
71a00paTOPHBIM 000PYI0BaHUEM, IPUMEHEHNE TEOPETUUECKUX 3HAHUHN Ha MPaKTUKE.

TeMarnueckoe OLEHMBAHHUE IIPEAMETHBIX PE3YyJbTAaTOB IO XMMHUH HAIIPABJICHO HAa KOMIUIEKCHYIO OLIEHKY 3HAHUHN U
YMEHHMIM 00yYarolMXcsl MOCJe 3aBepLUEHHUs] M3YUYEHHUS OIpelejeHHOM TeMbl WM paszzaena ydeOHoil mporpammbl. OHO
MIOMOTaeT OINpPENEIUTh YPOBEHb YCBOSCHUSI MaTepHalia U TOTOBHOCTh O0YYaIOUIMXCA K JalbHENUIIEMY U3yUEHUIO MPEIMETa,
a TaK)Ke CKOPPEKTUPOBATh 00pa30BaTENbHbIN MPOIIECC ISl JOCTUKEHUS JIyULINX PE3yJIbTaTOB.

OueHuBanue YCTHBIX OTBETOB

OtrMeTKa «5)» CTaBUTCS MPU YCIOBUU, €CIH 00YYaAIOIIUNACS:

— JIa€T MOJIHBIA ApTYMEHTUPOBAHHBIN OTBET, U3JIOKECHHBIN B OMPEICIICHHON JOTHYECKOW MOCIEA0BATEIIBHOCTH;

— JIEMOHCTPHUPYET ITOHUMAHUE CYIIHOCTH COOTBETCTBYIOIIMX XUMHUYECKUX MOHATHN, 3aKOHOB U TEOPHM, UCTIOJIB3YET
UX BO B3aMMOCBS3U JJIs1 OOBSICHEHUS] PACCMATPUBAEMBIX SIBJIEHUN U CBOIMCTB U3y4aeMbIX BEUIECTB;

— YCIIELIHO peaau3yeT MNOJyYeHHbIE pPaHee 3HAHUs U1l IOCTPOCHHUSI BBIBOJIOB U OOOOILIEHU.

OtMeTKa «4» CTaBUTCS NPU YCIOBUU, ECIH 00YYaAOIIUNAC:

— JJa€T OTBET, IONYCKAIOIINNA HEKOTOPhIE HETOYHOCTH B TOJIKOBAaHUHU CYUIHOCTH (DAKTOB U SIBJICHUH, O KOTOPBIX UIET
peus;

— CaMOCTOSTENIBHO YCTPaHAET UMEIOIIUECS B OTBETE HETOYHOCTH.

OtMmeTka «3» CTaBUTCS NPU YCIOBHUH, €CIIH 00YUAIOIIUNCS:

— JIaeT OTBET, KOTOPBII M0 COAEpKaHUIO B OOJIbIIEH YacTU yJOBJIETBOPSIET TPEOOBAHUSAM K OTBETY Ha OTMETKY «4»,
HO JIONYCKaeT OLUIMOKH MPHU UCIOIb30BAaHUU TEOPETUUYECKOT0 U (PAKTOJIOTUUECKOT0 MaTepHara;

— HE JEMOHCTPUPYET YMEHHs IO YCTAHOBJIICHUIO CBSA3U MEXKIY H3YYECHHBIM PAaHEE U HOBBIM TEOPETUYECKUM
MaTepUaAIIOM;

— 3aTPYAHSETCS B IOCTPOSHUH BHIBOJOB M 00OOIICHMIA;

— IOMYIIEHHBIEC OMMOKN UCTIPABIISET C MTOMOIIBIO YUUTEIS.



OTtMeTKa «2) CTaBUTCS MPU YCIOBHH, €CIIH 00YUAIOIIUNCS:

— J1a€T HEBEPHBIN OTBET;

— MIOKAa3bIBAET OTCYTCTBHE 3HAHUN COOTBETCTBYIOIIUX MOHATUI U 3aKOHOMEPHOCTEH;

— HEBEPHO MPUMEHSAET W3YUYEHHBIE TMOHATHS, 3aKOHBl U TEOPUU ISl OOBSICHEHUS paccMaTpPUBAEMBIX SIBICHUU WU
CBOMCTB M3y4aeMbIX BEILIECTB;

— 3aTPYyJIHSETCS B UCHPABICHUH JTOMYIIEHHBIX OIIMOOK KaK CAMOCTOSITENIBHO, TaK U C TOMOUIBIO YUUTEJIA.

OueHuBaHMe NMCbMEHHBIX Pa0dOT

XHUMHYECKUH TUKTAHT

XUMUYECKUN JTUKTAHT COCTOMT K3 TMEPEeyHs BOIPOCOB, IMPOBEPSIOIIMX 3HAHUS HA PENPOTYKTUBHOM YpPOBHE,
TpeOYIOMUX OBICTPBIX U KPATKUX OTBETOB.

O0TMeTKA «5) CTaBUTCS MPHU YCIOBHH, €CIIM 00ydaroImuiics BepHo 3anucbiBaeT oT 95 1o 100% oTeToB;

O0TMeTKA «4» CTAaBUTCSA NP YCIOBUH, €CJIM 00yUaromuiics BepHo 3anucbiBaet oT 80 10 94% oTBETOB;

O0TMeETKA «3» CTAaBUTCSA MPHU YCIOBUH, €CJIM 00yUaromuiics BepHoO 3anucbiBaet oT 60 10 79% 0TBETOB;

O0TMETKA «2) CTaBUTCS MPU YCIOBUHU, €CIIM 00yJaromuiics 3anucbiBaeT MmeHee 60% OTBETOB.

TecrupoBanue. KparkoBpemenHasi npoBepoyHasi padora. TemaTuyeckasi KOHTPOJIbHAas padora

0TMeTKA «5)» CTaBUTCS MPHU YCIOBUH, eciu oOydaromuiics Habpan ot 90 1o 100% ot ob1iero yucia 6ayioB;

0TMeTKA «4» CTaBUTCS MPHU YCIOBUH, €CIM oOy4daromuiics Haopai oT 70 10 89% ot ob611ero yucia 6ajiios;

0TMeTKA «3» CTaBUTCS MPHU YCJIOBUH, €CIM oOydaromuiics Haopai oT 50 10 69% ot ob61iero yucia 6ajiios;

O0TMETKA «2)» CTaBUTCS MPU YCIOBUH, €CIH o0yJaromuiics HaOpan meree 50% ot o01ero uncna 0anios.

OueHuBaHMe pellleHUs] PacuYeTHBIX 3a1a4

OOBEKTOM OLICHUBAHUS PEIICHUS PACUETHBIX 3a7a4 SBISIOTCS:

1) npeamMeTHBIN pe3yabTaT — CPOPMUPOBAHHOCTh YMEHUS IPOBOIUTE PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIIHH;

2) MeTanpeaMeTHbIE Pe3yIbTaThl — CHOPMUPOBAHHOCTh YMEHUN CTPOUTH JIOTUUECKUE PACCYKIEHUS, CAMOCTOSITEIILHO
BBIOMPATH CIIOCO0 pelIeHUs y4eOHOM 3a1a4u.

Jlormueckue AEUCTBUS, KOTOPBIE SIBISIOTCS HEOOXOOUMBIMM JJII PEUICHHMs] PacuyeTHOW XMMHUYECKOM 3ajauu 1o
YPaBHEHUIO XUMUYECKON PEAKIINU:

1) cocTaBnenue ypaBHEHHs] XUMUUYECKOW PeaKLUy, O KOTOPOU UIET peyb B YCIOBUH 33a4H;

2) omnpeeneHne COOTHOIICHHS KOJMYECTBA BEILIECTB — MPOMOPLIMOHATIBHON 3aBUCUMOCTH, KOTOpasi yCTaHABIUBAECTCS
B COOTBETCTBUH C KOd((PHIIMEeHTaMu B ypaBHEHUU PEAKIINH;



3) HaxOXJIeHHuEe UCKOMON (PU3UUYECKOI BEIMINHBI.

Kaxxnoe noruueckoe neicTBre olleHUBaeTcsa B 1 6ai, cyMMapHbIi 0aiil 3a BEpHOE pelieHue 3a1aun — 3 0asia.

K xputepusiM OLEHUBAHUS PEIICHUS PACUYETHONM XUMHUYECKON 3a/layd OTHOCSTCS CJEAYIOIIME TMOoKa3aTeau
MBICJIIUTENILHOMN JESITEIbHOCTH:

1) moHMMaHuEe XUMUYECKON CYIITHOCTH Tpoiiecca (COCTaBIEHUE YPABHEHUS] XUMHUECKOW PEaKIINH );

2) yCTaHOBJIEHHWE MPOMOPLMOHATIBLHON 3aBUCUMOCTH (COOTHOUIEHUS) MEXIY KOJUYECTBOM BEIIECTBA YYaCTHUKOB
Ipolecca BO B3aMMOCBSI3H;

3) mpuMeHEeHHEe COOTBETCTBYIOIIUX CITIOCOOOB BBIYHCIICHUS 3aJaHHON (DU3UYECKOI BEITMUUHBI.

[TpumensieTcs mo3eMEHTHOE OLIEHUBAHUE PEIIEHUS pAaCYETHBIX XMMHUUECKHX 3ajau:

BEPHO 3aIlMCaHbl TPH 3JIEMEHTa OTBeTa — 3 Oasia;

BEPHO 3aIlMCaHbl 1Ba 3JIEMEHTa OTBeTa — 2 Oaa;

BEPHO 3aIlMCaH OJIUH 3JIEMEHT oTBeTa — 1 Ga;

BCE 3JIEMEHThI OTBETA 3alKCcaHbl HeBepHO — 0 OayIoB.

OueHka NpaKTHYeCKOH padoThl

Koumponupyemvie pe3ynivmamol 8b1n0IHAEMBIX OCUCMBUL, UX OYEeHUBAHUE

3HaHWEBBIM KOMITOHEHT Onenka (6abl) JlesaTeIbHOCTHBI KOMITOHEHT Orenka (6aubn)
1) 3nanue 1a00paTOPHBIX 1) CobnroaeHue mpaBuil 6€30MacHoOM 1
CITIOCOOOB MOJTyYEHUS 1 PabOThI MPU BBHIMOJTHEHUH
KOHKPETHBIX BEIIECTB; 3HAHUE XUMUYECKUX OIBITOB

bu3NYECKUX U XUMHUECKUX
CBOWCTB BEILECTB, KOTOPBIE
CJIETyeT yUYUTHIBATh NMPHU BbIOOpE
HE00X0MMOro crocoba ux

coOupaHus

2) 3Hanue GU3NIECKUX U 1 2) CoburoieHre paBmil pabOThI €

XUMHYECKHX CBOWCTB BEIECTB, 71a60paTOPHBIM 000PYI0OBAaHUEM TIPU 1
KOTOpPBIE CIIEIyeT YUUTHIBAThH MPU MOHTa)Ke MPUOOPOB

BBIOOpPE HEOOXOAMMOTO CIIocoba
ux cobupanus (MerogaMu




BBITCCHCHH BO3yXa U BOI[BI) 141
JJI1 JOKa3aTCJIbCTBA HAJIMYHMA
INOJYYCHHEIX BCIICCTB

3) 3HaHu€e YCTOBUM NMPOTEKAHUS
XUMUYECKUX MPOIECCOB,
UCIIOJb3YEMBIX ISl IOJIYYEHUS U
VCCJIEIOBAHUS CBOVCTB 3aJJaHHBIX
BEILIECTB

1 3) I'pamoTHOE oOecrieueHre yCIOBHUI 1
TS IPOBEICHUST XUMUYECKUX
MIPOLIECCOB (HarpeBaHUe
PEAKIMOHHON CMECH; N3MEJIbYEHUE
TBEPJIbIX BEIIECTB; PACTBOPCHHE
BEIIECTB B BOJIE U T. ]I.)

4) Vcnionb30BaHUE XUMUYECKOU
CHUMBOJIMKH JJIs1 COCTaBJIEHUS
(dbopMyI1 BEIECTB U ypaBHEHU
OCYILIECTBISIEMBIX XUMUYECKUX
peakuuii

1 4) OcyuiecTBieHHE HAOMIOACHUN 32 1
XO0JIOM TIporiecca, (PUKCHPOBaHUE U
OITMCAaHUE €ro Pe3yIbTaTOB

5) ®opmynupoBaHUE BHIBOJIOB U
0000111eHUI 10 pe3ybTaTam
MPOBEJICHHBIX UCCIEAOBAHUM

1 5) CocraBieHue oT4yeTa o 1
npojaenaHHoi paboTe

MakcuMaIbHbIM UTOTOBBINA Oasut: 10

OTMeTKa 110 MITUOAIILHOM IIIKAJIE:
«5» — 9-10 damnoB
«4» — 7-8 6amioB
«3» — 5—-6 Oan0oB
«2» — MeHee 5 0aJU10B

OueHnBaHue NPOEKTHOM

H HCCIeA0BATEIbCKOM 1eSTEeJIbHOCTH OCYIICCTBIIACTCA COIJIACHO ITonoxeHuro o

IPOEKTHOM U yueOHO-UCCIeI0BaTeNbCKOM AesTenbHocTr oOyuatomuxcest MAOY «Muxenepnsiit muueit HITY ».

3ananusa B popmare EI'D

BrimosHeHre Takux 3aaHuid olleHruBaeTcs no Hopmatusam OUIIN.
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