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MNOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma mo XMMHHM Ha YpPOBHE CPEIHETO 00IIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3ybTaTaM OCBOEHUS
benepanbHOM oOpa3oBaTebHOM IpOrpaMMBbl CpeIaHEro o011ero
oOpazoBanua(POIl COO), npencraBneHHbix B denepaibHOM TOCYAAPCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
Qdenepany, peaqu3yONIUX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOTpamMMbl, U
OCHOBHBIX MOJI0)KeHUM «CTpaTeruu pa3BUTHs BocnuTaHus B Poccuiickoi
®enepauuu Ha nepuona Ao 2025 roma» (Pacnopstkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHS HAa YPOBHE YIUIYOJIEHHOTO M3YyYEHMsI 3aHMMAET BaXXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBanusi yuammxcs 10-11  kmaccos.
W3yuenue mpeamera, peaiudyemMoe B  YCIOBHAX AU(GEepeHIUPOBAHHOTO,
npoduinbHOro oOydeHHs, MpU3BAaHO oOOecneunTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBIMYCKHHUKOB INKOJbI, HEOOXOJIUMYIO s
aJlanTauy uX K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HM B COLUYME, a TaKXke 1Jis
IPOJOJDKEHUST OOyYeHUs] B OpraHu3alusiX NpOoPEecCHOHANIbHOIO OOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBJISIETCS. OAHON M3 IPUOPUTETHBIX THUCLUILINH.

B mnporpamme no XumMuM Ha3zHaueHHE HpeaMeTa «XHUMHA» IOJTydaeT
HOApPOOHYI0  HMHTEpPHpPETALUI0O B  COOTBETCTBUM C  OCHOBOIIOJIArarOIIMMHU
nosioxenusmu  GI'OC COO o B3auMOOOYCIIOBIICHHOCTH ILIeJiel, COJIepKaHus,
pe3yabTaToB O0yuYeHHs M TpeOOBaHMI K YpPOBHIO IMOJATOTOBKHM BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIIOTCSI CJIEAYIOIIME BBIMOJIHSIEMbIE MPOTrPaMMOM IO
XUMUHU (PYHKITHN:

« THPOPMAIIMOHHO-METOIUYECKasl, pealu3alus KOTOpoll  obecreunBaer
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PAa3BUTUS O0YYAIOIINXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

* OpraHU3alMOHHO-TUIAHUPYIOLIAsA, KOTOpas MpeAyCMaTpUBAET OINpEEICHUE:
OPUHIUIIOB CTPYKTYPUPOBAHHMS W  MOCIEJOBATEIBHOCTU  H3YyUYECHUS
yu4eOHOTrO  Marepuana, KOJMYECTBEHHBIX M  KA4YECTBEHHBIX  €T0
XapaKTePUCTUK; TOIXOJ0B K (OPMHPOBAHUIO COACPIKATEIHHOU OCHOBBI
KOHTPOJIS W OIEHKH O0pPa30oBaTENbHBIX JOCTIKEHUH OOy4aromuxcsi B
paMKax HMTOTOBOM aTTecTaud B (opMe eIUHOTO TrOCyIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJist yriny0ia€HHOTO U3YyUEHUSI XUMUU



* YCTAaHABIIMBAECT MHBAPUAHTHOE MPEIMETHOE COACPKaHKE, 00513aTeIIbHOE IS
M3yYeHUsI B  paMKaxX OTHACNIbHBIX Mpoduied, mpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSM/pa3iefiaM Kypca;

- 1a€T MPUMEPHOE paclpejielieHue yueOHOro BpeMEHHU, PEKOMEHIyeMOTO JIJIs
U3YYEHUS OTJEIbHBIX TEM;

- IpeJIaraeT MNPUMEPHYIO  TOCJIEAOBATEIBbHOCTh  U3Y4YEHUS  Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

* 1a€T METOJUYECKYIO UHTEPIPETAIMIO 1IeJIeH 1 3a/1a4 U3YUYCHUS MpeIMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TaKkKe C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[lo BceM Ha3BaHHBIM MO3WLKAM B MPOTpaMMe IO XUMHUHU MPEIyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHusd. 3a TMpelejJaMd YCTAHOBJICHHOW MPOrpaMMOM 1O  XHUMHUHU
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp:KaHMUs yd4eOHOTO MpeaMera
«XuMHs» OCTa€Tcsi BO3MOXXHOCTh BBIOOpa €ro BapHaTHBHOM COCTaBISIOLIECH,
KOTOpasi JIOJKHA OMPENESIThCS B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduias 00ydeHus.

B coorBeTcTBMM ¢ KOHIEeNTyaldbHbiIMU TosokeHusiMu DPI'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOTO M YIIIYOJIEHHOTO YpOBHEW B CHCTEME
mudGepeHIIMPOBAaHHOTO OOYYCHHS Ha ypPOBHE CpeJHEro o01ero oOpa3oBaHUs
XAMHSI Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YCHHUS HANpaBIeH HA pealu3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TallOoM  MOJY4YeHUS  XUMHYECKOTO
oOpa3oBaHMs B paMKax W3Y4YCHHs] CIEHIUAJIbHBIX €CTECTBEHHO-HAYYHBIX W
XUMHYECKUX UCUIHUIUIMH B By3aX U OpPraHU3allMAX CPEeIHEro mpodecCHOHAIBHOTO
oOpa3zoBanusa. B 93Toli CBsA3M wu3ydeHHE mnpeaMera «XUMHUS» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha  paclIMpeHHe W  YIrIyOJieHWe TEeOpETHYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCS, BRIOPABIINX OMPENCIEHHBIA TPOdUIb
oOydYeHWsl, B TOM YHCJIE C IEPCIIEKTUBOM MOCIEAYIONIETO MOYYEHUSI XUMUIECKOTO
o0pa3oBaHus B OPTaHU3AIUAX MPOPECCUOHAIBHOTO o0pa3oBanusa. Hapsny ¢ atum,
B cBete TpeboBanuit PI'OC COO k mIaHUPYyEeMBIM pe3ylibTaTaM OCBOEHUS
dbenepanpbHOM 00pa30BaTENIbHON MPOTPAaMMBl CPEIHETO OOIIEro 00pa3oBaHUSA



U3yueHUe ImpeaMera «XuMHUS» OpPUEHTUPOBAHO TaKXKE Ha peIleHHe 3ajad
BOCIIUTAHUSI U COIMAJILHOI'O Pa3BUTHS OOydaromuxcs, Ha (GOPMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYalIbHBIX YMEHUH, YMEHUN pallMoHaIM3alUud Yy4eOHOro Tpyaa U
O00OOIIEHHBIX  CIMOCOOOB  JIEATENBHOCTH, HUMEIOIUX  MEXIUCHUITIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu TipeMeTa «XUMHS» Ha YPOBHE YIUIYOJIEHHOTO HM3Yy4CHHUS
SABJISIIOTCST  yrIyOnéHHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeOpraHudeckas xumusi». [lpu onpeneneHnn MoaAX0A0B K OTOOPY U CTPYKTYPHOM
OpraHu3aluy COJIePKAHUS JTHUX KYpCOB B MpOrpaMMe MO XUMHUHU 3a OCHOBY
npuHATel nojoxeHuss PI'OC COO o paznuuusix 0a30BOTO U YIIYyOJIEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy conepkaHusi kKypcoB «Opranuueckas xumusi» U «OOmas u
HEOpraHuuecKass XUMHUS» COCTABISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM U
YMEHUM, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3y4E€HHS MpeaMeTa. JTa CHCTeMa
3HAHUM TOJy4YaeT OMNpeneNiEHHOE TEOPETUYECKOE JOIMOIHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH  CYIIECTBEHHO OOJbIIUH 00bEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHHs MpeaMmera olecreyeHa
BO3MOXHOCTb 3HAUUTEIBHOTO yBENWYeHUs OObEMAa 3HAHMM O XUMHUYECKHX
AJIEMEHTAaX U CBOMCTBAX MX COCJAMHEHHM HA OCHOBE PACIIMPEHHS U YIIyOJieHUS
NPEJICTaBICHUH O CTPOCHHM BEUIECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKAHMs PEAKIUH, PACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOU KUHETHKU
U TepMOJMHAMHKHU. M3ydeHue mnepuoguyeckoro 3akoHa u Ilepuommnueckoi
CUCTEMBI XUMHYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TMPEACTABICHUSIX O CTPOSCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSCHSAETCS C TOYKH 3PEHUS YHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa3oBaHUM U
paspylieHnud, a TaKKe C TOYKH 3pEHUS MEXaHU3MOB e€ oOpazoBaHus. M3yuenue
TUTIOB ~ pEaKIui  JOMOoJjHseTcs  (GOpPMUPOBAHMEM  MpEIACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOIleccax U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XMMUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUI ynemnsieTcs 0co00e BHUMAHUE BOIMPOcaM 00 JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HaueHWE UMEET TO, YTO HAa COJAEPKAHHE KYpPCOB XUMHUHU
yrayOn€HHOTO YPOBHS U3YUYCHUS ISl KJIIACCOB OMpeeEHHOTO MPOoduiis (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHWH K oOmeld cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMUSIHUE CMEXKHBbIE MpeaMeThl. Tak, HarpuMmep,
B COJICpKaHUM TpeAMeETa NIl KJIACCOB XMMHKO-(PU3NUECKOro mpoduist 0obioe
3Ha4YeHUe OYIyT MMETh 3JIEMEHThl yd4eOHOro marepuasia mno oomeil xumuu. [lpu
M3YYEHUHU TpeAMeTa B JIaHHOM CJydyae akIeHT OyAeT c/JejaH Ha OOIIHOCTbH



METO/IOB TMO3HAaHMs, OOIIHOCTh 3aKOHOB W TEOpPU B XUMUU U B (U3HUKE:
ATOMHOMOJIEKYJISIpHAsi Teopusi (MOJEKYJIsIpHAas Teopusi B (PU3MKE), 3aKOHBI
COXpPAaHEHUS MacChl M DHEPrUM, 3aKOHbl TEPMOJMHAMMKH, DIIEKTPOJIM3a,
IIPEJICTaBJICHUS O CTPOCHUU BEIIECTB U JPYroe.

B T10 xe BpeMsa B  COAEpKAHMM  IpeAMEeTa Uil KIAcCOB
XUMHKOOMOJOTUYECKOrOo npoduiss OOJbIIMi  yAelbHBIH Bec OyAeT HUMETh
opraHuydeckas xumus. B 3ToM ciyyae npegoctaBisieTcs BO3MOXKHOCTD JUIsl Ooliee
00CTOATENILHOTO  PACCMOTPEHUSI XUMHYECKOM  OpraHu3aiuu  KIeTKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOHST, K TMpPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JUNUJbI, O€JIKHU, YIJIEBOAbl, HYKJICHHOBBIC
KHUCJIOTBl U Apyrue. [Ipym 3ToM 3HaHUSA O COCTaBE M CBOWCTBAxX NpPEACTaBUTEIEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BELIECTB CIIy)KaT OCHOBOM JUIsl M3Y4YEHUS
CYILIHOCTH MPOoIecCOB (POTOCUHTE3A, IbIXaHHUs], UILEBAPEHUSI.

B mmane ¢dopmupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
00IIIeHaYYHBIX METOJ/IOB TTIO3HAHUS U OIBITA MPAKTUYECKOTO0 MPUMEHECHHS HayIHBIX
3HAHUW M3ydEeHHUE MpeaMera «XUMHUsS» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SX C YYEOHBIMH TIpeAMETaMU, BXOASIIMMU B COCTaB
npeIMeTHbIX obnacteit «EcTecTBeHHO-HayuyHblEe NpenMeTb», «MaTemaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydeHun ydeOHOro mpenMera «XHUMHs» Ha YIUIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha ypOBHE OCHOBHOI'O M CpeaHEro obiiero oopa3oBaHusi (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, IPAKTHUUECKOU
NEATEIbHOCTU YEJI0BEKa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJbTYyphl. Penienue
ATOW 3a7aud Ha yriayOJaEHHOM YpOBHE M3Y4YEHHUsS TMpeaMeTa MpeAroaraet
peanu3aluio TakKuXx 1ene, Kak:

- GOpMHpOBAaHUE TIPEACTABICHUI: O MaTEPHAILHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled ponu B oOecrnedeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, PHEPreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEIMIMHBI, CO3JaHUN HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
oOecrieueHnn PalroOHAIBHOTO TMPHUPOJOMOIL30BaHusA, B (DOPMUPOBAHHUH
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

* OCBOCHME CHCTEMBl 3HAaHMM, JIEXKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTEeCTBEHHO-HAYYHOW KapTHUHBI MHUpa: (G yHIAMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOpUM XWMHHM, COBPEMEHHBIX IPEICTABICHUN O



CTPOSHWW  BeIIeCTBA  HAa  pa3HBIX  YPOBHAX  —  aTOMHOM,
MOHHOMOJICKYJISIPHOM, HAJAMOJIEKYJSIPHOM, O TEPMOAMHAMHUYECCKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX DPEAKIUH, O
XHMHYECKOM PaBHOBECHH, PACTBOpAX U JUCIEPCHBIX CUCTEMaX, 00 00mux
HAYYHBIX MPUHITUTIAX XUMHYECKOTO IMPOU3BOICTBA;

- (hopMUpOBaHUE y oOy4Jaromuxcs OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KJITIOYEBBIX MJICH M MPOOJEM COBPEMEHHOW XUMWH, JJII OOBSCHEHUS W
NIPOTHO3UPOBAHHMSI SBJICHUH, UMEIONINX CCTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TTPOOJIEM, CBA3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHallM3a U OICHKH C TIO3MIIMI SKOJIOTHIeCKON O€30MacHOCTH MOCIIEICTBUI
OBITOBOW W TPOM3BOACTBEHHON JEATCILHOCTH YEIOBEKA, CBS3aHHOWU C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIECTB;

« YIITYOJICHHE TPEJCTABICHUI O HAyYHBIX METOJ/aX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPHOOPETCHHMsSI YMEHHH OpPHUEHTHPOBAThCA B MHUPE BEHISCTB H
OOBSCHCHHS XWMHUYCCKHMX SIBJICHHHM, HMMCIOIIMX MECTO B TMPHUPOJE, B
NPaKTUUYECKOU JIeATEITPHOCTH U MMOBCETHEBHOMN YKH3HHU.

B mnnanme peanuzanuu TEpBOOYEPETHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMN 1IEJIOCTHONH CHUCTEMBI CPEJHETro OO0IIero oOpa3oBaHMs MPU H3YUYECHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM YypOBHE OCOOYIO  aKTyaJlbHOCTh
mpuoOpeTarT TaKue 1eJId U 3a]1a4H, KaK:

« BOCIIUTaHHUE YOSKIEHHOCTH B TI0O3HABACMOCTH SIBIICHUI TIPUPOIbI, YBAXKCHUS
K IIPOIlECCY TBOpPYECTBA B OOJIACTH TEOPETUUECKUX M TPHUKIATHBIX
UCCJIeOBaHUN B XUMUH, dbopmupoBaHue MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKU;

* pa3BUTHE MOTHBAIMK K OOYYCHHIO W TO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CAaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

* pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO()eCCHOHATBHON M OOIECTBEHHOM JCATECILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

- GOpMHpOBAHWE YMEHHI W HAaBBIKOB Pa3yMHOTO MPHUPOJOMOIH30BAHMS,
pa3BUTHE HKOJIOTHIECKOM KYJBTYpHI, npruoOpeTeHHE OTIBITa
00IIECTBEHHOTIOJIE3HON IKOJIOTUIECKOM TESITETEHOCTH.



OO6miee 4nCciIo 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYCHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE CpellHero oOiero oopa3zoBanusi, coctaisieT 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Henemo), B 11 kmacce — 102 gaca (3 yaca B HEJIEIHO).

YuyeOHO-MeTOAHUECKOE U MaATCPUHAIBHO-TEXHUIECCKOC ob0ecrneyeHue

Y4yeOHO-MeTOAMYEeCKNIT KOMILJIEKT COCTOUT M3 CJIeYIOIIUX OCOOuii:

1. Xumus: YranyOnenusid ypoBeHb: 10 kiacc: yueObnuk / B.B.Epemum,
H.E.Ky3pmenko, B..Tepenun, A.A.Jlpo3noa, B.B.JIynun; nox pen. B.B.JIynuHa.
— 6-¢ u3x., nepepad. — M.: Jlpoda, 2019.

2. Epemun, B. B. Meroauueckoe nocobue k yueOnuky B. B. Epemuna, H. E.
Ky3pmenko, B. U. Tepenuna u np. «Xumud. YriyoneHHsiil ypoBenb». 10 kiace /
B. B. Epemun, A. A. [lpo3moB, W. B. Epemuna, B. W. MaxoHuHa,
O. 1O. Cumonoga, 3. 1O. Kepumos. — M.: Ipocda, 2018.



COJIEP)KAHUE OBYYEHMUSI!

10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH

IIpenmer w®  3HauYeHWE OPraHUYECKOM  XUMMHM, IPEACTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DONEeKTpOHHOE CTPOEHHE aroMa YIiepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BasleHTHbIE BO3MOYKHOCTHM aTOMa yriepoja. XHMHYecKass CBSI3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUIM3ALMH ATOMHBIX OpOuTane
yriaepoaa. MexaHusMmbl 00pa3oBaHUA KOBAaJEHTHOM cBsi3u (OOMEHHBIM H
JOHOPHO-aKIeNTOPHBIN). TUIbl MepeKkpbhiBaHUS ATOMHBIX opOuTaned, o- U m-
cBs3u. OnuHapHasi, JBOMHAs M TpoWHas cBsaA3b. CHocoObl pa3phiBa CBs3ed B
MOJIEKyJlaX opranuyeckux BemiecTB. lloHstTe o CcBOOOJHOM pajukare,
Hykjeodue u anekTpodure.

Teopust crpoeHus opraHuueckux coenuHeHudi A.M. bytiepoBa wu
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COEIMHEHUH. MONeKyasipHble M CTPYKTypHblE (HOpMYIIbI.
CrpykTypHble (OpMyibl pa3IMYHBIX BHJOB: pa3BEPHYyTas, COKpalEHHas,
ckenetHass. M3omepuss. Buael u3oMepuM: CTPyKTypHas, IHPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP(EKTHI B MOJIEKYJIaX OPIraHUYECKUX COSAMHEHNHN (MHIYKTUBHBIHI
¥ ME30MEPHBIN d(PPEKTHI).

[IpencraBnenue o kiaccuuKauuyd opraHuueckux BemiecTB. Ilonsatue o
(b yHKIIMOHAIBHOM TpYIIIIE. ['omomorwus. I'omomornueckue PAIBI.
Cuctematnyeckas HOMeHKIaTtypa opraaudeckux coeaumHenuit (IUPAC) wu
TPUBHAJIbHBIC HA3BAHUS OTIEJIBHBIX IIPEACTABUTEIICH.

Ocobennoctu u Kiaccudukanms OpraHUYECKUX peaKkiui.
OKHCITUTENPHOBOCCTAHOBUTEIBHBIE PEAKIIUU B OPraHUYECKON XUMHUH.

JKCNepUMEHTAIbHbIE METO/IbI M3y4YeHNs BellleCTB U X NMpeBpalleHUH

O3HakoMJieHHE ¢ 00pa3liaMy OPraHMYECKUX BEIIECTB U MaTepuajaMi Ha UX
OCHOBE, OMbBITHI IO MPEBPALICHUI0 OPTraHMYECKUX BEIIECTB IPU HArpeBaHUU
(m1aBneHue, OOYIIMBAaHUE W TOPEHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYIN
OpraHUYECKUX BEIIECTB.

! Kypcusom B maHHOM TEKCTE BBIJENIEHBI 3JIEMEHTHI COACPKAHHS Y4eOHOr'O0 MarepHala, KOTOpbIe
M3Y4alOTCs B O3HAKOMHUTEIHLHOM IIJJAHE W HE BKIIIOYAIOTCS B COCTAaB IIPEAMETHBIX PE3YJIBTATOB
ocoennsa OOIT COO.



Yriaesoxopoasl

Ankanbl. ['omonorudeckuid psij ajikaHoB, 001ast ¢popmysa, HOMEHKIATypa
U U30Mepus. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKAHOB,
sp3-rubpuausanus aTOMHBIX oOpOuTanell yriueponaa, o-cBs3b. Kowugopmepui.
du3nyecKkue CBOMCTBA aJIKAHOB.

XUMHUYECKHE CBOWCTBA AaJKAHOB: PEAKIIMM 3aMEIICHUs, W30MEpHU3allnH,
JNETUAPUPOBAHMS, UKIU3AIUN, TUPOJIN3a, KPEKUHTa, ropenus. [Ipedcmasnenue
0 Mexanuzme peaxkyuil paouKaibHo20 3aMeujeHUs.

Haxoxnenue B npupoae. CriocoObl MoTydeHUsI 1 TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas Gopmyina, HoMeHKIaTypa u nuzomepusi. OcobeHHOCTH
CTPOCHHMS M XHMHYECKMX CBOWCTB MaibiX (IMKIONPOMNAH, IMKIOOyTaH) W
OOBIYHBIX (IIUKJIOMEHTAH, IUKIIOTeKCcaH) UKiIoankaHoB. CriocoObl MOy4eHUs U
MPUMEHEHUE ITUKJIOAIKAHOB.

Ankenbl. ['oMonorudeckuil psia ankeHoB, oOuas Gopmysna, HOMEHKIATypa.
DJIEKTPOHHOE ¥  IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY] —alKeHOB, SP2-
rudpuan3anus aTOMHBIX OpOuTanei yriepoaa, 6- U m-cBsi3u. CTpyKTypHas u
reomerpuueckas  (Iuc-Tpanc-) uzomepusd. DuU3nuecKUe CBOMCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEIWHEHHS, 3aMELICHUS B 0O-TIOJIOKEHUE
Ipyu JABOMHOW CBSI3M, IMOJMMEPHU3AllMU U OKWUCIEHUd. [Ipedcmasnenue o
Mexanuzme — peaxyuu 9NeKMPOPUTLHO20 npucoeouHeHus.. [IpaBuiio
MapkoBuukoBa. KadecTBeHHbIE peaknMud Ha JABOMHYIO CBsi3b. CHOCOOBI
NOJIYYEHUS U IPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (ConpsukEHHBIC, U30TUPOBAHHBIE,
kymynuposaHnuvie). OCOOEHHOCTH JIIEKTPOHHOTO CTPOCHHUS W XUMHYECKUX
CBOMCTB CONpPSDKEHHBIX IHEHOB, 1,2- u 1,4-mpucoeaunenue. Ilomumepusamus
conpsDKEHHBIX qUeHOB. CITOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaUCHOB.

Anxunbl. ['oMonorudeckuit psj ankuHOB, 00mas ¢hopMmyina, HOMEHKJIATypa
U U30Mepus. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHUHOB,
Sp-rubpuan3aiusi aTOMHBIX opOuTanei yriaepojga. Du3WYecKWe CBOWCTBA
aNKUHOB. XHMMHUYECKHE CBOMCTBA: pEaKUUU MPUCOEAUHEHHUS, NUMEPHU3ALHNN U
TpUMEpHU3alMK, OKUcIeHUs. KHCIOTHbIE CBOMCTBA AJIKWHOB, HMEIOUIUX
KOHIIEBYIO TpPOWHYIO CBfI3b. KaueCTBEHHbIE pPEAaKUMW HAa TPOUHYIO CBSA3b.
Cnoco0bl Noy4eHUs! U MPUMEHEHUE aJTKUHOB.

ApomaTuyeckue YrieBoJgopobl (apeHbl). ['oMonmoruueckuil psifi apeHoB,
obmras hopmysa, HOMEHKJIATYpa U U30MEPHsl. DNEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
CTPOCHHME  MOJEKYyJbl  OeH3ona. [lpasuno  apomamuynocmu,  npumepbl
apomamuyveckux coeounenui. OU3NUECKHUE CBOICTBa apeHOB. XUMHUUYECKHUE
CBOMCTBa O€H30J1a U €r0 rOMOJIOTOB: PEaKIMK 3aMEIEeHUs] B O€H30JIbHOM KOJIbLIE



Y YIJIEBOJAOPOJHOM paJMKale, peakUuu MPUCOCINHEHMS, OKUCICHHE TOMOJIOTOB
OeHsona. /lpeocmasnenue 0 mexanuzme peaxyuti 21eKmpoPuiIbHO20 3AMEUeHUS.
[IpencraBienne 00 OPUEHTUPYIOLIEM JACHCTBUU 3aMECTHTENEd B OEH30JIbHOM
KOJIbIIE Ha MpPUMEpE ATKWIbHBIX PAJUKAIOB, KapOOKCHIBbHOM, THAPOKCUIIBLHOM,
aMUHO- U HUTPOTPYIIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMUYECKUX CBOWCTB
ctupona. Ilonmumepuzanust ctuposna. CrocoObl TONy4YEHUS W IPUMEHEHHE
apOMaTUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennsliii yrosib u npoayKThsl ero nepepadotku. Crnocodsl nepepaboTKu HEPTH:
NeperoHkKa, KpeKUHT (TepMHUUYECKHUM, KaTATUTUYECKHUI ), pUPOPMUHT, TTUPOITH3.
[IpoaykTel mepepabOTKH HEPTH, X IPUMEHEHUE B MPOMBILIIEHHOCTU U B OBITY.

I'eneTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMU YTJIIEBOAOPOAOB.

DIEKTPOHHOE CTPOEHUE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun

3aMEIIECHUs] TaJOreHa Ha TUAPOKCOTPYIY, HUMPOSPYNNY, UYUAHOSPYNNY,
aMUHO2PYNNY.
JleicTBME HA TaJIOTEHIPOU3BOAHBIE BOJHOTO M CIIMPTOBOrO PACTBOpA IIEIIOYH.
B3anmopelicTBue [HUrajJoreHaJIkaHOB C MAarHMeM W UUHKOM. [lowamue o
Memannoopeanuieckux coeouHenusax. Vicnonap3zoBaHHe TIajJOr€HIPOU3BOAHBIX
YTJIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUUYECKUX BEILECTB.

JKCNepUMEHTAIbHbIE METOIbI H3Yy4YeHNs BelleCTB U UX NMpeBpalIeHUH

N3yuyenue ¢u3HUECKMX CBOWCTB  YIVIEBOJIOPOJOB  (PacTBOPUMOCTD),
KayeCTBEHHBIX PEaKIMil yrieBOJOPOIOB Pa3IUYHbIX KJIaccoB (0OeclBeYMBaHUE
OpOMHOW WJIM MOJHOW BOJBI, pacTBOpa IEpMaHraHaTa Kallds, B3aUMOJCHCTBUE
aleTWJIeHa ¢ aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapy’>KeHHE YTJIepoJla U BOJAOpOAa B OPraHWYECKUX BEHIECTBAX, MOJYyUYCHHE
ATHJIEHa M M3YYECHHE €Tr0 CBOWCTB, O3HaKOoMJIeHHWE ¢ Koyekuusamu «HepTs» u
«Yroap», ¢ o0pa3laMHu IUIACTMACC, KaydyKOB M PE3UHBbI, MOIEIMPOBAHUE
MOJIEKYJ YIJI€BOAOPOAOB U TaJOr€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucnopoaconepxamue opranuyeckue coeAMHEeHUsl
IIpenenbHbie oaHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKYd (Ha MpUMEpE

MEeTaHoJIa W OJTaHoja). ['omomormueckuii psia, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u knaccupukarus. DuU3NYECKWe CBOWCTBA MPEICTbHBIX
OJIHOATOMHBIX CHHUPTOB. BolopoaHble CBA3M MEXIYy MOJEKYyJIaMU CHOUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JeTUApaTalii, OKHCICHHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTtBeHHass peakuuss Ha OJHOATOMHBIE CHUPTHL. JleHCTBUME »TaHOJA U
METaHOJla Ha opraHu3M uenoBeka. CrnocoObl MOMYy4YEHUS] W NPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.



[IpocTeie 3¢upsl, HOMeHKIIaTypa U u3omepus. OcoOeHHOCTH PUBUUYECKUX U
XUMHUYECKAX CBOMCTB.

MHOroaroMHbl€ COUPTHI — STWICHIIIMKOIb W TiuuepuH. Dusznueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMU 3aMENICHHUS], B3aUMOACHCTBUE C OPraHUUYECKUMU
W HEOPraHMYECKHMH KHUCIIOTAMHU, KAuE€CTBEHHAas PEaKIUsd HAa MHOTOATOMHBIE
cnupThl. [Ipedcmasnenue 0 mexanuzme peaxyuti HYKIeo@pUIbHO20 3aMeuyeHuUs..
HeiictBue  Ha opranu3Mm uesnoBeka. CrnocoObl MONMy4YeHUS U TPUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJEKYJIbl, B3aMMHOE€ BIIUSIHUE TUAPOKCOTPYMNIbI U
O0enzonpHOTO sipa. Ousnyeckue cBoicTBa GeHona. OCOOEHHOCTH XUMHUYECKUX
cBoicTB (enona. KauectBeHHble peakiuu Ha (eHosn. TOKCHYHOCTH (eHoa.
Crnioco0sI nosryueHust U npuMeHenue ¢henosa. GenondopmaibiaeruaHas cMoa.

KapOoHunbHble CcOEAUHEHUS — aIbJACTHABl W KETOHBL. JIEKTPOHHOE
CTPOCHHE KapOOHWIBHOW Tpymmbl. ['OMoOJOTHYECKHE PSAIbl albJACTHIOB H
KETOHOB, o01mmas ¢gopmysia, u3oMepusi 1 HOMEHKIatypa. du3ndyeckre CBONUCTBA
aJIbJICTUIOB U KETOHOB. XMMUUYECKHUE CBOMCTBA aJIbJECTUI0B U KETOHOB: PEAKIINHU
npucoeuHeHus1. Ilpeocmasnenue o0 Mmexanuzme peaxyuti HYKIeo@pUIbHO2O
npucoeounenusi. OKUCIEHNUE albJICTHIOB, KaUeCTBEHHBIC PEAKIIMHU Ha aJIbJICTUIbI.
Cnioco0ObI OJTy4eHUs ¥ IPUMEHEHHUE albJACTHUIOB U KETOHOB.

OnHOOCHOBHBIE  TIpejieibHbIE  KapOOHOBBIE  KHCIOTHL. OcoOeHHOCTH
CTPOCHHS MOJEKYJT KapOOHOBBIX KHUCJIOT. M3omepus u HOMEHKIATypa.
dusnyeckne CBOHWCTBA OJHOOCHOBHBIX TIPENEIBbHBIX KapOOHOBBIX KHCJIOT.
Bonopoanbie cBs3M MeEXay MOJEKyJaMH KapOOHOBBIX KHCJIOT. XUMHUYECKHE
CBOMCTBA: KHUCIOTHBIC CBOMCTBA, peakius 3Tepu(PUKAIMK, PEaKIUUu C Yy4acTHEM
yIIEBOJOPOIHOTO paaukana. (OCOOEHHOCTH CBOWCTB MYpPaBBUHOW KHCIIOTHI.
[TonsiTHEe O MPOM3BOMAHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX d(upax, aneuopuoax,
eanozeHaneudpuoax, amuoax, Humpuiax. MHorooO6pasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOWCTB HEMPEETbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIIOT. IpencraBurenn BRICIIAX
KapOOHOBBIX KHCJIOT: CTCapHHOBAs, IAJbMHUTHHOBAsS, OJICMHOBAS, JUHO/IE8AS,
nunoneHosas KUACTOThL. CrocoObl TONYYCHUS MW IPUMCHEHHE KapOOHOBBIX
KHUCJIOT.

Crnoxnpie 3¢upsl. ['omomornueckuii psan, obmast dopmyrna, U30MEPHS U
HOMEHKJIaTypa. PU3NYECKUE M XUMHUYECKHE CBOMCTBA: THUIAPOJIU3 B KHUCIOW M
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckue U XUMUYECKHE CBOMCTBA KUPOB: TUAPOIIU3
B KHUCJIOW MW Ieno4Hoi cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COIEPIKAIIUX
OCTaTKH HEMPEACTbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUPO/IE.



MpbuT1d Kak coNM BBICIIMX KAapOOHOBBIX KHCJIOT, WX MOIOIIEE ICHCTBUE.
llonamue o cunmemuueckux morouwjux cpeocmsax (CMC).

O6mas xapaktepuctuka yrieBoaoB. Kiaccudukanus yrieBogoB (MOHO-,
IU- W Tmonmcaxapuabl). MoHOcaxapuabl: TIIIOK03a, (QPYKTO3a, ealakmosd,
pubosa, Oezoxkcupuboza. DuMYecKre CBOMCTBA U HAXOXKJIEHUE B MPHUPOJE.
®otocuntes. Onmuueckas u3omepus. Koavuamo-yennas maymomepus Ha
npumepe MONeKYIbl 2I0K03bl, npoexyuu Xeyopca, 0- u [-aHomepuvl 2aHOKO3bI.
XVWMHUYECKHE CBOMCTBA TUIFOKO3BI: PEAKIMH C YyYaCTUEM CIHPTOBBIX M
aNbJICTUAHOW TPYIII, CIUPTOBOE W MOJIOYHOKHCIOE OpoxkeHue. IlpumeHeHme
TJIFOKO3bI, €€ 3HAYCHUE B IKU3HEICATCIHLHOCTH oOpranusMa. Jlucaxapusl:
caxaposa, MaJibT03a | J1aKkmo3d. BoccTaHaBIMBAIOIINE W HEBOCCTAHABIMBAIOIINE
aucaxapuabl. ['maponu3 aucaxapuaoB. HaxoxkaeHue B MpUpoJie M NMMPUMEHEHUE.
[Tonmucaxapuapl: Kpaxmaj, TJIUKOTeH W Ie/utrono3a. CTpoeHHe MaKpOMOJICKYI
KpaxmaJyia, TJIMKOTGHa M IeJUTI0I03bl. (Du3nueckue CBOMCTBAa Kpaxmaia M
IEJUTION03bl.  XMUMHUYCCKAE CBOWCTBA KpaxMajia: THAPOJIM3, KaueCTBCHHAs
peaknus ¢ HOAOM. XHMMHUYCCKHE CBOMCTBA IICJUTIONO3bI: THIPOJIU3, MOITYYCHHUC
a¢upoB 1EIUION03bl.  [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,
areTaTHbIN MENK).

JKCNepUMEHTAIbHbIE METO/IbI U3yYeHH s BellleCTB U UX NMpeBpalleH uid

PactBopuMOCTh pa3iMyYHBIX CIUPTOB B BOJIE, B3aUMOJCHCTBHE 3TAHOJA C
HaTpUEM, OKHCJICHHE ITWJIOBOTO CIHUpPTa B albJErH] Ha pacKajJ€HHOW MeTHOM
IPOBOJIOKE, OKUCJCHUE OTUJIOBOTO CIUPTAa JIUXPOMATOM Kanus (BO3MOYKHO
UCIIOJIb30BaHUE BHUJACOMATEpPUAJIOB), KAY€CTBEHHBIE PEAKIUU Ha allbJIeruiabl (C
ruapokcuaoM  auammuHcepeOpa(l) wum  ruapokcumom  memu(ll)), peaxmus
ruieprHa ¢ ruapokcuioM meau(ll), xumuueckrue cBoOMCTBa pacTBOpa YKCYCHOM
KHCJIOTBI, B3aMMOJEWCTBHE pacTBOpa TUOKO3bl ¢ ruapokcumom wmeau(ll),
B3aMMOJICHCTBUE Kpaxmalla ¢ MOJIOM, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a7ay IO
temaM «CriupThl U heHonb», «KapooHoBbie KUCIOTHL. ClI0XKHBIE Y(DUPBI.

A3o0Tcoaepskaliue OpraHuyecKue CoeuHeHu st

AMWHBI — OpraHUYECKUE MPOU3BOAHBIC aMMHaka. Kiaccudukaims aMHUHOB:
anupaTHIecKue W apOMATHYECCKHE, TNCPBUYHBIC, BTOPUYHBIE W TPETHYHEIC.
Crpoenue moiiekyl, obmas (GopMymna, U3oMepusi, HOMCHKIATypa U (U3HUICCKUC
CBOMCTBA. XUMUYECKOE CBOMCTBA alM(PaTHIECKUX aMHHOB: OCHOBHBIC CBOWMCTBA,
AJKUIMPOBAHHUE, B3aUMOJCUCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHUCIOTOM.
Con aJIKMIaMMOHHUS.

AHWJIMH — MOpPEeACTaBUTEIb aMHHOB apoMaThdeckoro psiga. Crpoenue
aHWINHA. B3auMHOe BIWSHUE TPYIIT aTOMOB B MoJieKyse aHuianHa. OCOOEHHOCTH



XUMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHBIe peakiuu Ha aHUIUH. CriocoObl
MONydYeHUs] U TpUMEHeHue anudarnyeckux amuHoB. [lomydeHuwe aHunuHa U3
HUTpOOEH301a.

AmuHokucnoTel. HoMeHknatypa u u3omepus. OTAeNbHBIC MPEICTAaBUTEIH
0-aMMHOKHUCIJIOT: TJIMIUH, QJIaHUH, (eHUuNaianut, cepumr, 2IymamuHo8as
Kucroma, ausuM, yucmeun. Onmuueckas uzomepusi amunoxuciom: D- u L-
amunoxuciomel. PU3NUECKUE CBOWCTBA aMMHOKHCIOT. XMMHUYECKHE CBOMCTBA
aMUHOKHCIIOT KaKk aM(OTEepHBIX OpPraHWYEeCKHX COCOWHEHHH, peakius
MOJMKOHICHCAIMH, 00pa30BaHHE MENTUAHON CBS3H. buonmormueckoe 3HadeHHE
aMUHOKHCTOT. CHHTE3 ¥ THIPOJIH3 TIETTUIOB.

benku kak mpuponHbie monuMmepbl. [lepBUYHAs, BTOpUYHAS W TpPETHYHAS
CTpyKTypa OenKoB. XUMHUECKHE CBOICTBa OENKOB: THIPOIM3, JCHATypalusd,
Ka4eCTBEHHBIC PEaKliy Ha OeJKu.

llonamue 006  aszomcooepixicawjux  2eMePOYUKIUYECKUX  COCOUHEHUSIX.
Iupumuounoswvie u nypurosvie ocHoganus. Hyxneunosvie kuciomsl: cocmas,

cmpoerue u ouonocuyeckas PpOoJtb.

JKcNepUMEeHTATbHbIE METOAbI H3yYeHNsI BellleCTB U X NMpeBpaneHu

PactBopenune OenkoB B BojJe, JeHATypalus O€IKOB NpU HAarpeBaHUH,
[[BETHBIE pEaKIMK Ha OEJKH, PElIeHHE HKCIEPUMEHTAJIBHBIX 3aJlad IO TeMaM
«A3oTcozepkalue — opraHudeckue — coeauHeHus» U «Pacmo3HaBaHue
OpraHUYECKUX COCAUHEHUIN.

BbicokoMoJieKy IsipHbIe COeTUHEHUS

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALIUU, CPEIHSS MOJIEKYIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUN —
noJIMMEepHU3alius ¥ MOJIMKOHIeHcanus. [lpedcmasnenue o cmepeopezyisapHocmu u
HAOMOJLeKYIAPHOU CmMpPYKmype NoJUMepo8, 3d8UCUMOCHb CBOUCME NOIUMEPOS OM
UX MONEKYIAPHO20 U HAOMOEKYISIPHO20 CMPOEHUSL.

[Tonumepubie wmatepuansl. [lnacTMaccsl (MONMMATUIICH, TOJUIPONUIIEH,
MOJIMBUHWIXJIOPU, TIOJUCTUPOJ, TMOJIMMETHIMETAKpUIaT, TOJUKapOOHATHI,
oy TUIeHTepedTanar). Ytunusamnus 1 nepepadoTka miacTUuKa.

DnacToMephl: HaTypaJbHBI  Kay4dyk, CUHTETUYECKHE  KayuyyKHu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, M30IIPEHOBBIN) U cuiukoHbl. Pe3uHa.

BonokHa: HaTypanbHbI€ (XJIONOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

llonumepwvl cneyuanvriozo nasuavenus (meghaon, Kesiap,

NeKMPONpo8oosiuue NoaUMepsl, buopaziazaemvle NOIUMepPb).



JKCIepUMEHTAbHbIE METOAbl H3Y4YeHHUs BelleCTB U UX NpeBpalleHuil
O3HakoMJieHHEe C 00Opa3lnaMu MNPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

mracTMacc, KaydyKoB, PpPCHICHHUC OKCICPHUMCHTAJIBHBIX 3aJda4d II0 TEMC
«Pacno3HaBaHMe IJIaCTMACC U BOJIOKOH).

PacuérHble 3a1a4u

Haxoxxnenue MOJEKyIsIpHOH (GOPMYyNBl OPraHUYECKOTO COCAMHCHHS 110
MAacCOBBIM JIOJISIM  JJIGMEHTOB, BXOIAIIMX B €ro COCTaB, HaxXOXKICHUE
MOJIEKYISIpHON (OpMYJbI OpPraHUYECKOro COCIUHEHHsT Mo wmacce (00BEMY)
MPOJIYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM WMCXOJHBIX BEIIECTB, YCTAHOBIICHHE CTPYKTYpHOU (opMyIIbl
OpPraHUYECKOr0 BEIIECTBA Ha OCHOBE €r0 XMMHUYCCKHUX CBOWCTB HWJIM CIIOCOOOB
MIOJTYYCHHUS, ONpPEACIICHUE JOJM BBIXOAAa MPOAYKTa PEAKIMH OT TEOPECTHYECKH
BO3MOYXHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanmst MEXNpeIMETHBIX CBS3CH MPU M3YYECHUU OPraHWYCCKOH XUMHUHU
B 10 kjacce OCYIIECTBISAETCSA Yepe3 HCIOIb30BaHHE KakK OONIUX ECTECTBEHHO-
HAyYHBIX TIOHSATHUW, TaK W TOHITUH, NPHUHATBIX B OTIEIBHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAay4YHbIC TIOHATHS: SIBJEHHWE, Hay4HbIA (aKT,
TUIOTE3a, TEOpHWs, 3aKOH, aHalu3, CHUHTe3, Kiaccudukamnus, HaOJ0ICHHE,
U3MEPEHUE, FIKCTICPUMEHT, MOJIC)Ib, MOJICIUPOBAHUE.

dusznka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJICKYJa,
DHEPreTUYECKUM YPOBEHb, BEIIECTBO, TENO, OOBEM, arperatHoe COCTOSIHUE
BEIeCTBa, (YM3WYECKUE BEIIMYMHBI, CIMHHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUS,
Macca.

buonorus: kierka, opraHu3M, JKOocucTeMma, Owocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPOQPHBIN THI MUTAHUS, OpOKEHHE,
dboTocuHTE3, nABIXaHWE, OCJIKW, YIJICBOJBI, JXHUPBI, HYKJICHHOBBIE KHCJIOTHI,
bepMeHTHI.

['eorpadus: moye3Hbiec UCKOMIaeMbIe, TOILIUBO.

TexHomoTHsA: NHIIEBbIE MPOAYKTH, OCHOBBI PAllMOHAJIBHOIO IHUTaHMS,
MOIOIIIAE CPEJICTBA, MATEPHANBI U3 UCKYCCTBEHHBIX H CHHTECTHICCKHX BOJIOKOH.

11 KIIACC
TeopeTnyeckue OCHOBbI XUMUU

Atom. CoctaB aTrOMHBIX s€p. XHMHYECKMU 3JIeMEHT. M30Tombl.
Kopnyckynapnosonnogoti  oyanusm,  080UCMBEHHAS  NpUpooa  dNEKMpPOHA.



CrtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTHUECKUE
YpPOBHU M NOAYpPOBHU. ATOMHbIe opOutanu. Kiaccudpukanus XuMHUECKUX
3JIEMEHTOB (S-, pP-, d-, f-3memenTs).

Pacnpenenenue 3JIEKTPOHOB IO ATOMHBIM OpOUTANSIM, HPUHYUN MUHUMYMA
snepeuu, npunyun Ilaynu, npasuno Xynoa. DNeKTpOHHbIE KOHPUTYpaAllU aTOMOB
AJIEMEHTOB TMEPBOrO—4E€TBEPTOrO TMEPUOJAOB B OCHOBHOM U BO30YXKIAEHHOM
COCTOSIHUH, OJJICKTPOHHBIE KOH(UTypanuun HOHOB. [lonamue 06 dHepeuu
UOHU3AYUU, IHEPSUU CPOOCMBA K INeKMPOHY. DIEKTPOOTPULATEITHHOCTb.

[Tepuonnueckuii 3axkoH U llepuoguueckas cucTeMa XUMUYECKUX SJIEMEHTOB
J.N. MenaeneeBa. CBsizb nepuoandeckoro 3akona u Ileproandeckoil CUCTEMBbI
XUMHUYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XMMHUYECKHX AJJIEMEHTOB U 00pa3yeMbIX
UMM TIPOCTBIX W CJOXHBIX BELIECTB MO TPyINamM M MepuojaM. 3JHAYCHHUE
MEePUOIUYECKOTO 3aKOHA
JI.. Menneneena.

Xumuyeckas CBsi3b. BHUIbl XMMHUYECKOW CBA3W: KOBAJCHTHAs, WOHHAas,
MeTayundeckas. MexaHu3mbl 00pa3oBaHUsI KOBJICHTHOW CBSI3U: OOMEHHBIN W
JOHOPHO-aKIENTOPHBIA. DHEPrus U JyNHa CBA3U. [1opHOCTh, HANIPaBIEHHOCTh
U HAacChIIIAEMOCTh KOBaJIEHTHOW cBsi3U. Kpatele cBs3u. BomoponHast cBs3b.
MexMOneKyIspHbIE B3aUMOAECHCTBHS.

BaneHTHOCTH U BalleHTHBIE BO3MOXHOCTH aTOMOB. [ ubpuousayus amomHsix
opoumaneti. CBsi3b 3JIEKTPOHHOU CTPYKTYpPhI MOJIEKYJ C HX T'€OMETPUYECKUM
CTPOCHHEM (Ha IPUMEPE COEAUHEHUN FJIEMEHTOB BTOPOTO IEPHUO/IA).

[IpenacraBieHne O KOMIUIEKCHBIX coeluHEeHUsiX. CocTaB KOMIUIEKCHOI'O
MOHA:  KOMIUIEKCOOOpa3oBaTenb,  JIMrauael.  KoopouHayuoHnoe — uucuo.
Homenknamypa  komnjiexcHwvix  coeOuHeHuil.  3Ha4Ye€HUE  KOMIUJIEKCHBIX
coequHeHuu. [IoHsATHE O KOOPAWHAIIMOHHOW XUMUHU.

BemectBa  MONEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOE€HUA. THIIBI
KPUCTATMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[lonsiTue o nucnepcHbIx cuctemax. VIcTHHBIE pacTBOpHI. [Ipedcmasnenue
0 KomlouoHvlx pacmeopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIMH PAacCTBOPOB:
MAaccoBasi IOJISl BELIECTBA B PaCTBOPE, MOJIsSIpHAsl KOHLEHTpauus. HacelenHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccuduxkarus n HOMEHKIaTypa HEOPraHWUYECKUX BEIeCTB. TpuBHATbHEIC
HAa3BaHUS OTJEJIbHBIX MPEICTABUTEIEH HEOPTaHNUYECKUX BELIECTB.

Knaccudukarms XuMruaecKux peakinii B HEOPTaHUIECKON U OpraHuIeCKOn
XUMHH. 3aKOH COXPAaHEHHUSI MACCHI BEIIECTB; 3aKOH COXPAHEHHS U MPEBPALLCHUS



SHEPruM  NpPU XUMUYECKUX peakuusx. TermaoBble 3PPEKTbl XUMHUYECKUX
peakuuii. TepmMoxuMHuUecKue ypaBHEHUS.

CKOpOCTh XMMHUYECKOHN peakluu, €€ 3aBUCUMOCTb OT PA3JIUYHBIX (DAKTOPOB.
I'omoreHHble 1 reTeporeHHble peakuuu. Karanus u karanms3aTopsl.

OOpatuMble W HeOOpaTUMbIE peakuuu. XHUMHYECKOE paBHOBECHE.
Koncmanma xumuuecxkoco paenosecusi. @aKkTOphl, BIUSIOIIAE HA IOJIOXKEHUE
XUMHUYECKOTO PABHOBECHS: TEMIIEPATYpA, JABJICHHE M KOHLEHTPALMU BEILIECTB,
ydacTByromux B peakuuu. I[Ipunnun Jle larense.

Onexrponutuyeckas auccouuanus. CuiibHble W ciaOble SJIEeKTPOJIUTHI.
Crenenp auccounanuu. Houunoe npoussedenue 600vi. Cpeaa BOAHBIX paCTBOPOB:
KHUCIIOTHAsI, HeUTpasbHas, menodHas. Bogopoausiii nokasarens (PH) pactBopa.
['unponus coneil. Peakuuu noHHOrOo 0OMeHa.

OKHMCIUTENBHO-BOCCTAHOBUTENBbHbIE ~ peakuuu.  CTErneHb  OKUCIIEHUS.
Oxkucnurens W BoccTaHOBUTENb. IIponecchl OKUCIEHUS W BOCCTAHOBIICHHS.
Baxxnelime OKHCIUTETM U BOCCTAHOBHUTENU. METOJ 3JEKTPOHHOro OasnaHca.
DIEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

3KCHepI/IMeHTaJIbHI)Ie METOAbI H3YYCHUA BCHICCTB U UX npeBpameHnﬁ

Paznoxenue IICPpOKCHAA BOAOpOZda B INPUCYTCTBHUU KaTalnu3aTopd, MOICIIU
KpUCTAJUIMYCCKUX pCIHéTOK, IMPOBCIACHHC peaKHI/Iﬁ HOHHOI'O O6M€Ha,
OoNpCACICHUC CpCAbl PaCTBOPOB C IIOMOIIBKO MHAWKATOPOB, M3YUYCHUC BIIMAHHUA
Pa3INIHbIX (I)aKTOpOB Ha CKOpPOCTbH XUMHYECKOH pC€akioun M II0JIOKCHHC
XUMHUYCCKOI'O paBHOBCCH:A.

Heopranunueckast xumus

[Tomoxxenne HemetaisioB B llepuomnyeckod cUCTeME XUMHYECKUX
anemenToB /.M. MenneneeBa u 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3HYECKUE
CBOMCTBa HEMETAJUIOB. AJUTOTPOIUSI HEMETAJIOB (HA IIpUMEpEe KUCIOpOJia, CEphI,
dbocdopa u yriaeposa).

Bonopon. [lonydenne, ¢pu3udeckue M XMMUYCCKHE CBOMCTBA: PEAKIIUH C
METajylaMd W  HEMETAJUIaMHU, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ WMAPUIBL.
Tonnuenvle s1emenmol.

I'anorensl. HaxoxeHne B mpupoje, CIOCOOBI MONy4YeHUs, PU3NYECKUE H
XUMHUYECKHE CBOMCTBA. ['amoreHoBoaopoibl. BaxkHene KUCciaopoicoaepxKaiine
COCIMHEHUS TajoreHoB. JIabopaTopHbIe W MPOMBIIIJICHHBIEC CITOCOOBI IMOTyYCHHS
rajoreHoB. [[pyMeHeHne TaJOreHoB U UX COEIUHEHHUI.

Kucnopon, o30nH. JlabopatopHble W NMPOMBIILICHHBIC CIIOCOOBI TOTYYCHHUS
kuciopona. Ouznyeckne U XUMUYECKUE CBOMCTBA M MPUMEHECHHUE KHUCIOpPOJa U
030Ha. OKCUABI U TEPOKCUBI.



Cepa. HaxoxneHue B mOpuUpoJe, CHOCOObI MOMydeHUs, (PU3HUYECKHUE U
xumuyeckue cpoiictBa. CepoBomopon, cyinbduasl. Oxcua cepwi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTHI U UX coyd. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxnenue B mpupoAe, CHOCOObI NOJMydeHUs, (U3IUUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUAbl. OKCUAbI a30Ta. A30TUCTas U a30THAS
KUCIOTBl U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KucioThl. Ilpumenenue
a30Ta U €ro COCAUHEHUM.

A3oTHBIE y100peHus.

®docdop. Haxoxnenue B mpupoje, CrocoObl moyiydeHus, Gu3udeckue u
xumuyeckue cBoiictBa. @ochunsl u dochun. Oxcunbl ocdopa, docdhopHas
kuciota u €€ comu. Memagocgopuas u nupogocgopuas  Kuciomol,
Gocpopucmasn u ocghopnosamucmasn xkuciomol. llpumenenue docdopa u ero
COEIMHEHUH.
docdopHbie yaoOpeHus.

Yrinepon, HaxoXJIeHWEe B Tpupoje. AJIOTPOMHBICE MOIU(PUKAIUY.
dusznueckne MU XUMHUYECKHE CBOWCTBA IMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Oxcup yraepona(ll), okcun yraepona(lV), yronpHas kuciora u eé
COJIU. AKTUBUPOBAHHBIN YTOJb, adcopbyus. Dynrepensvi, epaghen, yanrepoouvie
Hanompy6Oxu. [IpuMeHeHre MPOCThIX BEIIECTB, 00PA30BAHHBIX YIIIEPOJIOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxaenue B mpupojie, CrocoObl MONMy4YeHHs, PU3NYECKUe U
xumuyeckue cpoiictBa. Okcun kpemuHus(1V), kpemHueBass KuUCIOTa, CUIMKATHI.
[IpumeneHue kpeMHHs U ero coequHeHnil. CTeKII0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune metamios B llepuoanyeckon cucTeMe XMMUYECKUX JIEMEHTOB.
OCOOEHHOCTH  CTPOCHHS  DJIEKTPOHHBIX  OOOJOYEK  aTOMOB  METaJUIOB.
Pacnpocmpanenue xumuueckux snemenmog-wemannog 6 3emuou kope. OOuine
¢usnueckre cBoWcTBa MeTauioB. [IpuMeHeHHe MeTayuioB B OBITY W TEXHHKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA PsAJl  HanpsoKeHWid MertayuioB.  OOmme  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPrUsl, NUPOMETAILTYPIHS,
anexkrpometamnyprusi. [lonstue o koppo3uu MmeramioB. CrocoObl 3alIUThI OT
KOPPO3HH.

OO6mrast xapakrepuctrka MetamuioB |A-rpynmer [lepuoamdeckoil cucTeMbl
XUMUYECKUX 7JJeMeHTOB. Harpuii u kanuii: mnonydenuwe, (Quanueckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka metamioB |IA-rpynnel [lepuognueckoit cruCTEMBI
XUMUYECKUX DBJEMEHTOB. MarHuii W Kaiblui: MOJydyeHue, (PU3HYECKUue u



XUMUYECKUE CBOMCTBA, NMPUMEHEHHUE MPOCTHIX BEHIECTB M UX COCIUHCHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.

AntoMuUHUN:  ToflydeHue, (U3MYECKHME W XUMHUYECKHE  CBOMCTBA,
MPUMEHEHUE TPOCTOr0 BEHIECTBA M €ro COeAMHEHHH. AMQOTEepHBIE CBOWCTBA
OKCHJa Y TUIPOKCH/IA aIFOMUHHUS, TUIPOKCOKOMILJIEKCHI aTFOMUHUS.

OO6mast xapakrepuctuka MeTauioB noOouHblx noarpynn (b-rpymm)
[Tepnoanuueckoi CUCTEMBI XMMUYECKUX JIEMEHTOB.

DuU3NYECKUE U XMMUYECKHUE CBOMCTBA XpOMa U €ro coenuHeHuil. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u auxpomartsl, HX
OKHUCJIMTENbHBIE CBOMCTBA. [loyueHne u nmpumMeHeHne Xxpoma.

duznyeckue W XMMHUYECKHE CBOMCTBA MapraHila W €ro COeIUHEHUH.
Baxueitmue coenunenuss wMapranua(ll), wmapranna(lV), wmapranna(V1) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMUYECKHUE CBOMCTBA *kejie3a U ero coeauHeHuii. OKCupbl,
ruapokcuasl u conu xene3a(ll) u xenesa(lll). Monyyenue u npumeHenue xenesa
U €T0 CIUIaBOB.

duznyeckue U XUMHUYECKHe CBOMCTBAa Menu U e€ coenuHeHui. [lomydenue
U IPUMEHEHHE MEIU U €€ COeTMHEHUIA.

[uuk: nmomyuyeHue, Qu3Myeckue U XUMHUUYECKHE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJAAa M THAPOKCHUIA IIMHKA, THUJIPOKCOKOMIUIEKCHI IIMHKA.
[IpyMeHeHue MHKA U €ro COSAMHEHHI.

JKCNepUMEHTAIbHbIE METO/Ibl U3y4YeHH sl BellleCTB U UX MpeBpaleH il

N3ydenne 0O6pa3iioB HEMETAIOB, TOpeHUe cepbl, pocdopa, keie3a, MarHusl
B KHUCJIOpOJie, M3y4YeHUE KOoJuleKuuu «MeTaibl M CIUIaBbD», B3aUMOJICHCTBHE
IIEJIOYHBIX U MEJT0YHO3EMEIBHBIX METANIOB C BOAOW (BO3MOKHO UCIIOIH30BAHUE
BUJICOMATEPUAJIOB), B3aUMOJACHCTBUE IIMHKA U Keje3a C pacTBOPAMU KHUCIOT U
IeJI0Yei, KauyeCTBEHHbIE pEaKkUu Ha HEOPraHWYECKUEe AaHUOHBI, KATHOH
BOJIOPOJIa W KAaTHOHBI METAJUIOB, B3aUMOJCHCTBHE THUIPOKCHIOB ATIOMHUHHS H
[IMHKA C PAacTBOpPaMH KHUCJIOT WM IIEIOYEH, pelrIeHre SKCIePUMEHTAIbHBIX 3a7a4
nmo temam «[amorene», «Cepa u e€ coeauHEHUs», «A30T u dochop U HX
COeNMUHEHUs», «MeTamipl TaBHBIX MOATpynm», «Mertamipl TOOOYHBIX
MOATPYTIT.

X¥MHuSA U )KU3Hb

Ponp xumum B 00€cneYeHUM YCTOWYHMBOTO Pa3BUTHS UYEJIOBEUECTBA.
ITonsaTue O Hay4YHbIX METOJaX IIO3HAHWUS W METOJOJOTUH HAyYHOTO
uccienoBanus. Hayynele mpUHIMIBI OpraHu3aliid XUMHAYECKOTO MPOW3BOJICTBRA.
[IpoMpllIsIeHHBIE CIOCOOBI TOJIYUYCHHS BaKHEWIIMX BEIIECTB (HAa mpuMepe



MPOU3BOACTBA AMMHAaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMblieHHbIe CIOCOOBI
MOJTyYEHUS] METAIJIOB U CIIAaBOB. XMMHUYECKOE 3arpsS3HEHNUE OKPYKAIOMICH CPeIbl
U ero nocnenctBus. Ilpoorema nepepabomku omxo008 u noOOUHLIX NPOOYKMOS.
Ponp xumMum B oOecrneyeHUM »HHEpreTudyeckoll Oe3zonacHoCTU. [lpunyunsi
«3€1EHOU XUMUUY.

XumMuss U 300poBbe yenmoBeka. JlekapcrBeHHble cpenctsa. IIpasuiia
WCIIOJIb30BaHUS  JICKAPCTBCHHBIX IpenapaToB. Poib XUMHUHM B pa3BUTUHU
METUTTAHBI.

XVMUS MUY : OCHOBHBIC KOMIIOHCHTHI, MUIIEBbIC J00aBKU. Poiab XxuMum B
o0ecrneueHnH THUIIEBOI 0€30MacHOCTH.

Kocmernueckue u mapdromepHble cpenctBa. beitoBas xumus. Ilpasuia
0€30MacHOr0 MCTOJIB30BaHMUS MpPENapaToB OBITOBOM XMMHM B TIOBCETHEBHOM
KHU3HU.

XVMHS B CTPOUTEIIBCTBE: BAXKHEHIIINE CTPOUTEIIBHBIC MaTepPHAITbI (IIEMCHT,
OCTOH).

XUMHS B CEIIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPAJIbHBIC YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTephaibl, KPACKH, CTEKJIO, KepPaMHKa.
Mamepuanvt ons sanexkmponuxu. Hanomexuonoauu.

Pacuérnbie 3a1a4u

Pacuéthi: Maccel BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3
BEIIECTB HMMEET TNpUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakiuu, €clid OJHO M3 BEIIECTB JaHO B BHUJE PACTBOpPA C ONPEIEIEHHOU
MAacCOBOM JOJI€A PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJIM W MOJISIPHOU
KOHLIEHTPAllMM BEIIECTBA B PacTBOPE, NIOJM BbIXOJA MPOAYKTAa pPEAKUUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanmst MeXNOpeaMETHBIX  CBsI3ed TNpuU  WU3ydeHUH oOmed u
HEOPraHU4YECKOM XUMHHU B 11 Kacce oCylecTBIsSeTCs 4epe3 UCIIOIb30BAHUE KaK
00X €CTeCTBEHHOHAYYHBIX MOHATHN, TaK U MOHSATHI, MPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHOHAYYHOT' O IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBbIC TOHATHS: SBIIGHWE, HAay4YHBIA (aKT,
TUNOTe3a, TEOpHs, 3aKOH, aHallu3, CUHTE3, KIacCHU(pUKAIUs, MNEePUOIUYHOCTD,
HaOJIIOICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJIeITb, MOICIIMPOBAHHE.

®usuka: Marepusi, MHUKPOMHP, MAKPOMHpP, aTOM, O3JEKTPOH, TIPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHb,



BEIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHE BEIIeCTBA, HCaJbHBINA ras3,
¢u3HUecKre BEIMYNHBI, €TMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: knetka, opranusM, 3KocucTeMa, ouocdepa, MeTaboInu3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCIIKH, JKUPBI, YTIEBOIbI, HyKJICHHOBBIC KHCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U TTOTOK SHEPTHH B SKOCHCTEMAX.

['eorpadusi: MUHEpaIBI, TOPHBIC TOPOIBI, TIOJIC3HBIE UCKOMIAEMbIC, TOTUIHUBO,
PECYpCHI.

TexHOMOrus: XUMUYECKasi TPOMBIITUICHHOCTh, METAJUTYPTHsI, CTPOUTEIIbHBIE
MaTEPHAITbI, CEIBCKOXO03SICTBEHHOE MMPOM3BOICTBO, MTUIIICBAs MPOMBIILICHHOCTD,
dapmareBTH4YECKass ~ MPOMBIIUICHHOCTb,  MPOU3BOJACTBO  KOCMETHYECKHUX
NpernapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, JJICKTPOHHAS
IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 XMMUHA
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBMM € CHCTEMHO-AEATEIBHOCTHBIM NOAXOJAOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUs IpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BbIACNIEHbI CIEAYIOIIME COCTaBISAIOIIME: OCO3HAHUE
OoOy4YaromMUMHUCS POCCHUMCKON TpaKJAaHCKOW HMAEHTHUYHOCTH; TOTOBHOCTHh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHUIO; HAJTMYME MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCA PYKOBOJACTBOBATHCS
OPUHIATHIMA B OOIECTBE TNPaBWJIAMM © HOPMaMu TOBEJICHHUS;, HaJIU4YUe
IPABOCO3HAHMS, HKOJIOTMUYECKON KYJIbTYPhl; CHOCOOHOCTh CTaBUTH LN U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS IpeAaMeTa «XHUMHS» OTPaXKaroT
c(OpPMHUPOBAHHOCTh OTbITA [MO3HABATEILHON W MPAKTUYECKOW JeATEIbHOCTH
oOy4Jaromuxcs B MPOIlecce peaau3aiui 00pa3oBaTeIbHON IeSTEIbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS IMpeAMeTa «XHUMHS» OTpPaXKaroT
c(OpPMHPOBAHHOCTh OIbITA I[MO3HABATENILHOW W MPAKTUYECKON IesATEIbHOCTU
oOydJarmuxcs B MPOIIECCEe peau3aluu 00pa3oBaTeIbHON AESTENIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIUTAHMSA

0CO3HAHUS O0YJarONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH,
YBOKECHUS K 3aKOHY M MPaBOIOPSJKY; MPEACTABICHUS O COLMAIBHBIX HOpMax H

MpaBWIaX MEXKINYHOCTHBIX
OTHOIICHUW B KOJIJIEKTUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIbHOCTH
MIPU CO3JIAaHMM YYEOHBIX IPOCKTOB, PEIICHUN YYSOHBIX M TO3HABATCIBHBIX 3ajad,
BBITIOJTHCHUN XUMHUYECKUX SKCTICPUMEHTOB; CIIOCOOHOCTH ITOHUMATh M IPUHUMATH
MOTHUBBI, HAMEPEHUSI, JTOTUKY U
apryMEHTBI IPYTUX IPH aHAIN3E PA3IMYHBIX BUJIOB YICOHOU IEATEIHHOCTH;

2) MATPUOTHYECKOT0 BOCIIHTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K UICTOPUYECKOMY M HAYyYHOMY HACJIEIHIO

OTEYECTBEHHOM XMMHUHM; YBAXXEHHUS K MPOIIECCY TBOPUECTBA B 00JaCTU TEOPUU U
MPAKTHYECKOTO MPUIOKEHUS XUMHHU, OCO3HAHHUS TOTO, YTO JAHHBIE HAYKH €CTh
pe3yabTaT JJUTENIBHBIX  HAOMIOACHUM, KPOIMOTIUBBIX AKCIEPUMEHTAIbHBIX
MMOUCKOB, MOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;



WHTEpECAa M II03HABATEIbHBIX MOTHBOB B TOJYYEHUH H IOCIEIYIOMIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX IOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEJCHHUS; CIIOCOOHOCTH OLIEHUBATH
CUTYallMH, CBSI3aHHBIE C XUMUYECKUMU SBJICHUSIMH,

U [PUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U LIEHHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKH CBOUX
TOBAPHINECH C MO3UIMKA HPABCTBECHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS
IIOCJIEACTBUH ITOCTYIIKOB;

4) opMHUpOBaHUS KYJbTYPbI 310POBbSI:

NOHUMAHUs IICHHOCTEW 370pOBOr0 M  Oe3omacHoro o0pas3a IKU3HH,
HEOOXOJJUMOCTH OTBETCTBCHHOT'O OTHOIICHUS K COOCTBEHHOMY (U3NYECKOMY H
MICUXMUYECKOMY 3JI0POBBIO; COOJIIOJCHUS TpaBWI 0O€30IMacHOTO OOpaleHHs C
BEIIECTBAMU B OBITY,

MOBCEHEBHOM HU3HHU, B TPYAOBOM JIEATEIBbHOCTH; MOHUMAHUSA [IEHHOCTH MPaBHUII

WHIUBHYaJIbHOTO W KOJUIEKTUBHOI'O
0€30I1acHOTO TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAIONINX 3I0POBBIO M JKU3HU JIFO/ICH;

OCO3HAHUS TIOCJICICTBUN M HETIPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHISI
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  Yy4e0OHO-HCCIIEIOBATEILCKON
JCSATENLHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOW W JPYrUX  BHIAX
JESATEILHOCTH; YCTAHOBKHM Ha aKTUBHOE YJaCTHE B PEIICHUHU MPAKTHYSCKUX 3a/1a4
COLIMATbHON HAIIPaBIICHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJbI); HWHTepeca K

NPaKTHYECKOMY U3YYCHHIO Mpodeccrii pa3IimgHoro pojia, B TOM
qpclie Ha OCHOBE MPUMCHCHHS NMPEIMETHBIX 3HAHHHA 10 XUMHUHW; YBOXKCHUS K
TPpyAy, JIOISAM TpyAa W pe3yidbTaTaM TPYIOBOW ICATCILHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBHIOOPY WHIWBHIYAJIBHON TpaeKkTopun oOpa3oBaHUs, Oymymien
npodecCUU  H  peau3allid  COOCTBCHHBIX KU3HEHHBIX IUIAHOB C Yy4YETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHUHU, MHTEPECOB M IMOTpeOHOCTEM
00111eCTBA;

6) 3K0JT10rH4ecKOro BOCIUTAHUSA:

HKOJIOTHYECKH 11eTIeCO00Pa3HOro OTHOMICHHUS K MTPUPOJIE KaK HCTOUHHUKY
CYIICCTBOBAaHMS JKWU3HM Ha 3emiie; TIOHUMaHHs TJI00AJBHOTO XapakTepa

9KOJIOTUYECKUX MPOOIIEM, BIUSHUS
HYKOHOMHYECKUX TMPOIECCOB HA COCTOSHUE TNPHUPOIHOW W COIMATBHOW CpEJIbI;
OCO3HAHUS HEOOXOMMOCTH HCITOJIH30BAHMS JTIOCTHIKSHUH XUMUU JIJIsI



pELIEeHUs BOIPOCOB PALMOHAIBHOIO IIPUPOAOIIOIB30BAHNUS; aKTUBHOIO
HENPUATUA JEUCTBUN, IPUHOCIIIUX Bpel OKpYyXKaroulen NpUpOIHOU
cpene, yMeHHUsl IPOrHO3UPOBATh HEOIATONPUSATHBIE SKOJOTUYECKHUE MTOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATh UX; HAJIUYHS PA3BUTOTO
HKOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKOUN KYJIbTYpBbI, OIbITA

NEeATENIbHOCTU DKOJIOTUYECKON  HANpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMH B ITI03HABATEIBbHON, KOMMYHUKATUBHON U COLIUAIBHOMN
MpPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO IIPOTUBOCTOSITh
uaeosgorun xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33pEHUS, COOTBETCTBYIOILIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM NMPAKTUKW; IMOHUMAaHHUA CNEUU(PUKA XUMHUU KaK HAYKH,
OCO3HaHMs €€ poiu B (OPMHUPOBAHUHU PALMOHAIBLHOTO HAYYHOTO MBIIIJICHUS,
CO37IaHUM LIEIOCTHOTO MPEJCTABICHUS 00 OKpY’)KalolleM MHUpE KaKk O €IUHCTBE
OPUPOJbI M YEJIOBEKA, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEN W PEIIEHUU
npo0JieM COXpaHEHHs MPHUPOAHOTO paBHOBECHS; YOEXKIEHHOCTH B 0CO0OM
3HQYMMOCTH XHMMHUHU JJIsI COBPEMEHHOM ULMBWIM3AaLMH: B €€ T'YMaHUCTUYECKOU
HalpaBJICHHOCTH W BAaXXHOM pOJIM B CO3JaHUM HOBOM 0a3bl MaTepHaJbHOU
KyJbTypbl, B PEIIEHUH IJIOOATBHBIX MpOOJEM  yCTOMYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA — CBIPBEBOM, JHEPreTUYECKOW, IMHUINEBOW U  IKOJIOTHMYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIULIUHBI, 00€CIIEYEHUH YCIOBUI YCIEIIHOTO TPyAa U
HKOJIOTUYECKH KOM(OPTHOM JKHU3HM KaXKIOro 4jeHa OOILeCTBa; €CTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH: IIOHUMAHUS CYLIHOCTH METOJOB ITO3HAHUSA, UCIIOIb3yEMBIX
B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh IOJIy4aeMble 3HAHUSA AJIs
aHayn3a M OOBSCHEHMs SIBJICHMH OKpY’KAIOLIEro MHUpa U IMPOUCXOASAIIUX B HEM
U3MEHEHUH, yMeHHus JenaTb OOOCHOBAaHHBIE 3aKIIIOUEHUS HAa OCHOBE HAy4YHBIX
(akTOB M MMEIOILMXCS JaHHBIX C LEJIbI0 TOJIYYEHHUS] JOCTOBEPHBIX BBIBOJOB;
CHOCOOHOCTH CaMOCTOSITEJIBHO HCIIOIb30BaTh XUMUUYECKUE 3HAHUS JIJIS
pelIeHus Ipo0JIeEM B peabHbIX KU3HEHHBIX CUTYallUAX; HHTEpeca

K IT03HaHUIO, UCCIIEIOBATENIBCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENpPEPHIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTAMU; HHTEpeca K 0COOEHHOCTAM TpyAa
B pa3JIMUHbIX cepax npodeccuoHanbHON
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIE pe3yabTaThl OCBOCHMS MPOTPaMMBbI 110 XMMUU Ha YPOBHE
CpeaHero oomiero 0opa3oBaHus BKIIOYAIOT:

3HauMMble Uil (OPMHUPOBAaHUS  MHUPOBO33PEHHS  OOydarouIuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIeHAYYHbIE MOHATHUSA, OTPAXKAIOIINE
LEJIOCTHOCTh HAay4yHOM KapTHUHBI MHpa U CcHEHU(PUKY METOJOB I[O3HAHUSA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIECTBO, SHEPIHUsl, SIBJICHUE,
mpolece, cUCTeMa, HayYHbIA (pakT, MPUHIHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, HCCIEAOBAHME, HAOMIOACHUE, HM3MEPEHHE, SKCIEPUMEHT U JApYyTue);
yHUBEpCAJIbHbIE y4yeOHble JIedcTBHsS (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
PETYISITUBHBIE), oOecreynBaoIue dbopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH U COI[MAIbHOM KOMIIETEHIIMH 00yYalolnuXCs;

CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE Y4eOHbIE
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpenMeTHbIe pe3yabTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABaTEIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETyJATUBHBIMU
JNEUCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
1) 6a30Bble JJOrHYecKue JeiCcTBUS:

CaMOCTOSITeIbHO  (popMyIMpOBaTH M aKTyaJu3UpOBaTh  MpoOJIEMY,
paccmarpuBaTh €€ BCECTOPOHHE,  ONPEAENATh LU ACATEIIbHOCTH, 3aj1aBas
napaMeTpbl U KPUTEPUH UX
JTOCTHKEHUSI, COOTHOCUTD PE3YJIbTaThl JIESITEILHOCTH C MOCTABICHHBIMU 1ICJISIMU;
UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI TOTMYECKOTO MBIILICHUS: BBIACIATh
XapakTepHbIE MPU3HAKK TIOHATUM MW  YCTaHABIMBAaTh WX  B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS ISl OOBSICHCHUS OT/ICIBHBIX (PAaKTOB H
SIBIICHU;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJIA KIaCCU(DHUKAIIUMK BEIIECTB U
XUMHUYECKUX PEaKIMi; yCTAHABIMBATh MPUYMHHO-CICICTBEHHBIC CBSI3H MEXKIY
W3y4aeMbIMH SIBICHUSIMH; CTPOUTH JIOTHYECKHUE PaACCYXKICHHUS (MHIYKTHUBHBIE,
JNEeIyKTUBHbIC, TI0 AHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B
paccMaTpHUBaEMBIX SIBJICHUSX, (POPMYITHPOBATh BEIBOBI M 3aKITFOUCHUS; TPUMCHSTh
B TPOIIECCE€ TO3HAHUS MCIIOIB3YyEMbIE B XHUMHHU CHUMBOJHUYECKHUE (3HAKOBBIC)
MOJIeNId, TPeoOpPa3OBbIBATh MOJICIbHBIC MPEACTaBICHUS — XHWMHYECKUW 3HaK
(cuMBOJI) PleMEHTa, XUMHUYECKas (opMmysia, YpaBHCHHE XMMHUYCCKOW PEAKIIUA —
NPy PEIICHUH YYEOHBIX MO3HABATEIBHBIX M NPAKTHYCCKUX 3ajad, MPUMEHSTh



Ha3BaHHLIC MOJCJIbHBIC IMPCACTABICHUA JISA BBIABJICHUA XAPAKTCPHBIX IIPU3HAKOB
HN3Yy4aCMbIX BCUICCTB 1 XUMHNYCCKHUX peaKHHﬁ.

2) 6a30BbIe HCCJIET0BATEIbCKHE IEHCTBHS:

BJIa/ICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIICCTB M XUMHUYECKHUX
peaknuii; (HOpMyIUpOBaTh IEIM W 3a7addl  WCCJICJAOBAaHUS, HCIOJIb30BaTh
MOCTABJICHHBICE W CaMOCTOSITEIBLHO C(HOPMYIUPOBAHHBICE BOIPOCH B KauyeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJIs1 (DOPMHPOBAHUS THUIIOTE3BI 1O MPOBEPKE
MIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHH; BIIaJIETh HABBIKAMH CAMOCTOSTEIIBHOTO
TUTAHUPOBAHUS W TPOBEACHUS YUYEHUYCCKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHMS HAOJIOIaTh 3a XOJOM IPOIecca, CaMOCTOSTEIHHO MPOTHO3UPOBATH €0
pe3ynbTat, GOpMyIHpPOBaTh 000OIIECHNS U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH
pPEe3yIbTATOB MCCIIEIOBAHUS, COCTaBIsATH OOOCHOBAHHBIM OTUYET O MPOJEIIAHHOU
paboTe; mpUOOpEeTaTh OMBIT YYCHUYECKOW HCCIEAOBATEIBLCKOM W TPOCKTHOM
JCATEIBHOCTH, TPOSBISITH CIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METOJIOB pPEIICHUS TMPaKTUYCCKUX 3aJiad, NPUMCEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUSI.

3) pa6oTa ¢ uHpopManueii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HWHPOpMaIMK (HAy4HO-
NOMYJsIpHAsT JIUTepaTypa XUMHYECKOTO COJEp)KaHMsI, CIPaBOYHbBIE MOCOOUS,
pecypcel MHTEpHETa), aHanM3UpOBaTh WUHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBIeHUs, KPUTHUYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTh,  (OPMYJIUPOBATH 3aMpPOChl W MPUMEHATH pa3IUYHbIC
METOABl TPH TOMCKE M O0TOOpe HHGpOpMAIMK, HEOOXOIUMOW IS BHIIOJHCHUS
y4eOHBIX 3a7a4 OMpEeNeIEHHOr0 THUIA;  MPUOOpPETaTh OMbBIT HCIOIb30BAHMS
MH(GOPMAIITOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUW W PA3JIUYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BHIOMPATH
onTuManbHyt0 (Qopmy mpeacTaBieHUs UHbopManuu  (CXembl, Tpaduky,
IUarpaMMbl, TaOJNHIBI, PUCYHKH W JIPyTU€); HCIOJIb30BaTh HAYYHBIA SI3bIK B
KauecTBe CpejacTBa mpu paboTe ¢ XUMHYECKOW HWH(Opmaruen: MTpUMEHSITh
MEXIpeIMETHbIE (PU3NUECKHEe U MAaTEeMATHUECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIBI,
ab0peBHUaTypbl, HOMEHKIATYPY;

MCTIOJIB30BaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B XOJI€ TUAJIOTa U/WITH
JUCKYCCHM,  BBICKa3blBaTh  HUJEH, (DOPMYyIHpOBATH CBOM  IPEJJIOKECHUS
OTHOCHUTEJIBHO BBINIOJIHEHHS MTPEJIOKEHHON 3a/1a4U;



BBICTYNATh C MPE3CHTALIMEN PE3YJIbTATOB ITIO3HABATEIILHOU IEATENBLHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO MK COBMECTHO CO CBEPCTHUKAMU MPH BBIIIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alu yueOHOro npoekTa, u (OpMyIUpOBaTh BBIBOIBI
IO pe3ysbTaTaM MNPOBEAEHHBIX HCCIEAOBAHUM NYyTEM COTJIACOBAHUS TMO3ULHAN B
X0J1e 00CYyKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC JCHCTBHS:

CaMOCTOSTEIIbHO IIJIAHUPOBATh U OCYLIECTBIISITH CBOKO IIO3HABATEIIBHYIO
JEATENBbHOCTh, Ompelensas €€ Leaud M 3aJadd, KOHTPOJIMpPOBaTH U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeJjiaraeéMblii ajiroputM JACHCTBUU mpu
BBIMIOJTHEHUM Y4YeOHBIX M HUCCJEN0BATENIbCKUX 3a7ad, BbhIOMpaTh Hauboliee
3¢ (PeKTUBHBIN crmoco0 HMX pelmeHuss ¢ y4ETOM TMOJIyYeHUS HOBBIX 3HAaHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb IEATEILHOCTH Ha OCHOBE CaMOAHAJIN3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbl IO XUMHUHM HA yTiayOJIEHHOM
yYpOBHE Ha YPOBHE CPEAHEr0 001Iero 00pa3oBaHusl BKIIOUYAIOT CIEIM(PUIECKUE IS
y4eOHOro npeameTa « XMMUs» Hay4dHble 3HAHUS, YMEHUS M CIIOCOOBI JEHCTBUN TIO
OCBOCHHIO, UHTEPIPETALMH U TPEOOPA30BAHUIO 3HAHHM, BUABI JACSITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyalusiX, a TAKKE B PEaJIbHbIX KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XUMUEh. B
oporpaMMe€ IO XUMHUU TPEAMETHBIE PE3YyJbTaThl MPEACTABICHBI MO TOJaM
U3YYECHUS.

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUSI  Kypca «Oprannueckas
XUMHUSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPECTABICHUI: O MECTE M 3HAYCHUH OPTaHNMYECKON
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ pOoJIM B 00ECHEYEHUU YCTONYMBOIO
Pa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM HKOJIOTHIECKOM, DJHEPreTHIeCKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3IaHUU HOBBIX MaTEpHUAasOB,
HOBBIX HMCTOYHHKOB SHEpIuy, B obecrieueHU U PaLMOHAIBHOIO
MPUPOJIONONIB30BaHUS, B (DOPMUPOBAHUU MHUPOBO33PEHHS U OOLIEH KYJIbTYpHI
YeJIOBEKa, a TAK)XKe IKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
W TPUPOJHON Cpele; BIAJACHHUE CHUCTEMOM XHMHUYECKHMX 3HAHUW, KOTOpas



BKJIFOYAET: OCHOBOIOJATAIOIINE MOHATUS — XUMHYECKHUI 3JIEMEHT, aToM, SApO U
DJIGKTPOHHAsE 000JI0YKa artoma, S-, P-, J-aToMHBIe OpOWTANM, OCHOBHOC M
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUAM3alus AaTOMHBIX OpOWTalel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIM 00BEM, YriepoaHbIN
ckeneT, (GyHKUMOHAJIbHAs  Tpylma, paaukan, CTPYKTypHble  (OpMYJIbI
(pa3BEpHYThIE, COKpAILIEHHbIE, CKEJIETHBIE), HM30MEpHUs  CTPYKTypHas U
MPOCTpaHCTBEHHAsl (reoMeTpuyYecKasi, ONTHYECKas), U30MEpbl, TOMOJOTHYECKUI
pSiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOJ- M a30TCOAEpP)KALIUE OpPraHuYeCcKHe
COCJIMHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISIPHbBIE
COEJIMHEHHUS; TEOPHUH, 3aKOHBI (nepuoandeckuid 3akoH J{. . Mennaeneesa, Teopus
CTpoeHusi opranuyeckux BemectB A. M. byTiepoBa, 3akoH coxXpaHEHHUsI MaccChl
BEUIECTB, 3aKOH COXPAaHEHHs M NPEBPAllCHHUs] DJHEPrud NpH XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HAHMS, JIeKal[Ue B OCHOBE I[IOHUMAHUS MNPUYMHHOCTH M CUCTEMHOCTHU
XUMHYECKUX SIBIICHUW; TPEICTABICHUS O MEXaHM3MaxX XUMHUYECKUX pEaKIIUid,
TEPMOJUHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTAX HX MPOTEKaHUS, O
B3aMMHOM BJIMSIHUM aTOMOB W TPYIII aTOMOB B MOJIEKYJIaX (MHAYKTHBHBIA H
Me3oMepHbIi 3P dekTsl, opueHtanTsl | u |l poxa); dakronoruyeckue cBeleHUs O
CBOICTBax, cOCTaBe, MOJYYEHHMH M OE€30MaCHOM UCIOJb30BAaHUHM BaKHEHIINX
OpraHMYeCKUX BEIIECTB B OBITY M MPAKTHUUECKON JEATEIHHOCTH YelloBeKa, 00X
HAay4HbIX MPUHLHMIOAX XMUMUYECKOrO MPOM3BOJICTBA (HAa IMpPUMEpPE MNPOU3BOACTBA
MeTaHoda, TmepepaboTku HedTH); CHOPMUPOBAHHOCTh YMCHUH: BBISBIATH
XapaKTEepHbIE MPU3HAKU MOHSATHUM, YCTaHABINBATh UX B3aUMOCBS3b, UCIIOJIB30BAThH
COOTBETCTBYIOILIME TIOHATHUS IIPU OIKUCAHUM COCTaBa, CTPOCHHUS M CBOMCTB
OpraHWYEeCKUX COCTMHCHUH; CPOPMHUPOBAHHOCTh YMCHU:

UCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY ISl COCTABIICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (HOPMYIT OPraHUYECKUX
BEILIECTB;  COCTABJSATH YPABHEHUS XHMHUYECKHX pEaKUUid M pPacKpblBaThb HUX
CYILIHOCTb: OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuui IIOCPECTBOM
COCTaBJICHHs AJIEKTPOHHOTO OajaHca 3THX peaklui, peakuuil MOHHOro oOMeHa
MyTEM COCTaBIICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;

U3rOTaBIMBATh MOJEIIH MOJIEKYJl OPraHMYECKUX BEIECTB JJI1 WITIOCTPALIUU
UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS; CPOPMUPOBAHHOCTH YMEHUIL:
YCTaHaBIIUBaTh MPUHAMJIECKHOCTh HM3YUYEHHBIX OpPraHUYECKUX BEIIECTB MO UX
COCTaBy U CTPOCHUIO K OMpEAEeNEHHOMY KiacCy/Tpymie COeIUHEHHM, AaBaThb UM
Ha3BaHUs 1o cuctematudeckoir Homenkimarype (IUPAC) wu  mnpuBoauTh
TPUBHAJIbHBIC Ha3BaHUs JJIsI OTIEIbHBIX MPEJICTAaBUTENICH OpraHUYeCKUX BEUIECTB



(3TUIIeH, alleTUJIeH, TOJYOJ, TJIMIIEPUH, ATWICHTIUKOIb, (eHod, (hopMaabiaeru,
areTaNbICTHI, alleTOH, MypaBbUHAs KHCIOTA, YKCyCHas KHUCJIOTa, CTEapUHOBAs,
OJICMHOBAs, TMAJbMUTHHOBAs KHUCJIOTHI, TIUIMH, aJaHWH, MajbTo3a, (GPYKTO3a,
AQHWJIMH, TUBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOJ B IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHHUS OTPECISITh BUI XUMHUECKON CBSI3U B

OpraHMYECKUX COEJIMHEHUAX (KOBAJIEHTHAasT W HWOHHAs CBS3b, G- U T-CBSA3b,
BOJIOPOJIHASL CBSI3b); CPOPMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJOKEHUS TEOPUH
CTpoeHusl opraHnnyeckux BemiecTB A. M. byTnepoBa i 00bsICHEHUS 3aBUCUMOCTH
CBOICTB BELIECTB OT UX COCTABA M CTPOCHHUS;

chOpMHPOBAaHHOCTh ~ YMEHMH  XapaKTepu30BaThb  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XUMHYECKUE CBOMCTBA TUMUYHBIX MPEJCTABUTEIICH pa3IUUHBIX
KJIACCOB OPraHMYECKHUX BEILECTB: aJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, aJIKaJIUECHOB,
QJIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJOB, CIUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, TPOCTHIX U CIOXHBIX d(PUPOB, KUPOB, HUTPOCOCTUHCHUHN U
aMUHOB, AMHUHOKHUCIJIOT, OEJIKOB, YTJeBOJIOB (MOHO-, IHU- W TOJHCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMH  YpPaBHCHHSIMU
COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIMH C HCIOIb30BaHUEM CTPYKTYPHBIX
dbopMyi; cPOpMUPOBAHHOCTH YMEHUS MOJTBEPXK/IaTh HA KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COSAMHEHHH OT
KpPaTHOCTHU U THINA KOBAJIEHTHOW CBSI3M (G- U M-CBA3M), B3aUMHOIO BIMSIHUS aTOMOB
U TPYII aTOMOB B MOJEKyJax; CHOPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh
UCTOYHUKH YTJIEBOJOPOJHOTO CHIPbs (HE(PTh, MPUPOAHBIA a3, Yrojb), CIOCOOBI
€ero nmnepepabOTKM W TMPaKTUYECKOe MPUMEHEHHE NPOIAYKTOB TNEpepadOTKH;
c(hOpPMHUPOBAHHOCTh BJAJCHUS CUCTEMOM 3HAHUW O ECTECTBEHHO-HAYYHBIX
METOJ1ax MO3HaHUs — HAOJI0/IEHUH, U3MEPEHUU, MOICIIUPOBAHUH, SKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OMEPAIIH MBICIUTEIHHOM
JESTENBPHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, O00OOIIEHHE, CHUCTEMAaTH3AIMIO,
BBISIBIICHUE TPUYUHHO-CIICICTBEHHBIX CBSI3€M — ISl M3yUYEHHs] CBOMCTB BEIIECTB U
XUMHYECKUX peakiuii; cHOpMUPOBAHHOCTh YMEHHUMW: BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUN C MOHATUSIMU M MPEICTABICHHUSIMU APYTHX E€CTECTBEHHO-
Hay4YHbIX TMpEeAMETOB i 0ojiee  OCO3HAHHOTO TMOHUMAHMS  CYIIHOCTH
MaTepuaJbHOrO0 €JMHCTBA MHpA, HCIOJB30BaTh CHUCTEMHBIE 3HAHUS IO
OpraHUYECKOW XUMUHU ISl OOBSICHEHUS! W MPOTHO3UPOBAHMS SIBICHUM, UMEIOIIUX
€CTECTBEHHO-HAYYHYI0 TMPUPONY; CGHOPMHUPOBAHHOCTh YMEHHIA: MPOBOJUTH
pacy€Thl MO XUMHUYECKUM (opMysnamM M ypaBHEHUSM XHUMHYECKHUX pPEaKIHil C
UCIOJb30BaHUEM (U3MYECKUX BEIMYMH (Macca, OOBEM Tra3oB, KOJIMYECTBO
BEILIECTBA), XaPAaKTEPU3YIOIINX BEIIECTBA C KOJIUYECTBEHHOW CTOPOHBI: PACUEThI



[0 HAXOXJEHUIO XUMHUYECKOHM (OpMyJbl BEIIECTBA MO H3BECTHBIM MAacCOBBIM
JOJIIM XUMUYECKHUX 3JIEMEHTOB, MPOJAYKTAM CTOpaHUsl, IIIOTHOCTH ra3000pa3HbIX
BELIECTB;  C(POPMUPOBAHHOCTh YMEHHUMH: MPOTHO3UPOBATh, AHAJIU3UPOBATH H
OLICHMBATh C TO3UIMH 3KOJIOTMYECKON O€30MacHOCTU MOCIEACTBUS OBITOBOW U
MIPOU3BOJICTBEHHOM JIEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C nepepaboTKON BEIECTB,
MCII0JIb30BaTh MOJYyYEHHbIE 3HAHUS JJIA MPUHATUS TPAMOTHBIX pElIeHUH mpooiieM
B CUTYaIlUsX, CBSI3aHHBIX C XUMUEN; CPOPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITENBHO
IUIAHUPOBATh M MPOBOJUTH XMMUYECKHM HKCIEPUMEHT (IOJIIyYEHHE W HU3ydeHUe
CBOICTB OpraHMYecKUX BEIECTB, KauyeCTBEHHbIE pEAKIMU YTIIEBOJAOPOJIOB
Pa3TUYHBIX KJIACCOB U KHCIIOPOICOJEPKAIIMX OPraHMYECKUX BEIECTB, pEIICHHUE
HKCIIEPUMEHTANIBHBIX 3a7a4 10 pPACIO3HABAaHUIO OPraHMYECKUX BEIIECTB) C
coOro/IeHneM MpaBuil 6e30macHOro oOpalleHusl ¢ BEUIECTBaMU U JaOOpaTOPHBIM
o0opyaoBanue™m, (opmyaupoBaTh LEJdb HUCCIAEAOBAHMS, MPEACTABIATh B
paznu4yHON (opMe pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHMBATh UX
JIOCTOBEPHOCTh; CHOPMHUPOBAHHOCTH YMEHUM:

coOJI01aTh TMpaBHUJIa HKOJIOTHYECKU IEIeCO00pa3HOro MOBEACHUsI B OBITY U
TPYJOBOM NEATEIBHOCTH B LIENSX COXPAHEHHS CBOETO 370pPOBBS, OKPYXKarolen
IPUPOJHON cpelpl M JOCTHKEHUS €€ YCTOMYMBOIO pA3BUTHSA;  OCO3HABATh
OIIACHOCTb TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MBI
ONpENENEHHBIX OPraHWYEeCKUX BEIIEeCTB, NOHMMas cMbica nokazarens [IJIK;

aHaAJIM3UPOBATH LIE€JIECO00PaA3HOCTh IPUMEHEHHS] OPraHNYECKUX BEIIECTB B

OPOMBIIJIEHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIIEHHUS PHUCK-TIONb3a;
chOpPMHPOBAHHOCTh ~ YMEHHW:  OCYIICCTBIATH  IIE€JICHANPABICHHBIM  MOHMCK
XUMHYECKOM MHGOPMAIIMK B PA3TUYHBIX UCTOUYHUKAX (Hay4dHas U yueOHO-Hay4Has
JIUTEepaTypa, CPeACTBa MaccoBOM mHpopManuu, HTEpHET U Apyrue), KpUTUYECKH
aHAIM3UPOBATh XUMUUYECKYIO HHPOpPMAILIKIO, epepadbaThiBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHH C MMOCTaBICHHOMW y4eOHOM 3aauei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEICTABICHUN: O MaTepUaTbHOM EINHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SIBIICHUM NPUPOJABI, O MECTE M 3HAYCHUU
XAMHHU B CHUCTEME €CTECTBEHHBIX HAyK W €€ pojiu B 0OECIEUYCHWH YCTOWYHUBOTO
pa3BUTHA, B PEHICHUU NPOOJEM SKOJOTHYECKOH, PHEPreTUYECKOM M MHUILEBOU
0e30macHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEpPUAJIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECHEUYEHUH PAIMOHAIBHOTO MPHUPOAOTOJIb30BAHUS, B
GbopMUPOBaHUK MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl 4YEJIOBEKa, a Takke



AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3JI0POBBIO W MPUPOITHOM
cpelie; BIIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

OCHOBOIIOJIATAIONINE TIOHSITUS — XUMHUYECKUM OJJIEMEHT, aToM, SJIpO aToma,
M30TOIIBI, 3JICKTPOHHAs 000JI09YKa aToMa, S-, P-, d-aToMHBIe OpOUTAIN, OCHOBHOS U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUAM3alUsl aTOMHBIX OpOuTajneil, HOH,
MOJIEKYJa, BAJICHTHOCTh, OSJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKasi CBA3b (KOBAJICHTHAs, WOHHAs, MeETAJUIMYEeCKas, BOJOPOIHAs),
KpUCTAJTUYECKasi pemETKa, XUMHUYEeCKash peakuusi, pacTBOp, DJICKTPOJUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JUCCOIMAIMS, CTENEeHb JAUCCOIMAIUU,
BOJOPOJHBIN TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIIOBON AddeKT
XUMUYECKOU PEaKIuu, CKOPOCTh XUMHUECKON PEeaKIMi, XUMHUUYECKOE PaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHs IIEKTPOJUTUYECKOU NMCCOIMAIUHU, MEPUOTUUCCKUIM
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
IpEeBpaIeHUsT YHEPTUN MPH XUMHUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHUU SI3BIK
XUMHUH, MHUPOBO33PEHUYCCKUE 3HAHUS, JIeXKallue B OCHOBE IOHUMaHUS
OPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMCHHBIC
NOPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HaIMOJIEKYJISIPHOM  YPOBHSX; MPEICTAaBICHUS O MEXaHU3MaxX XHUMHUYECKHX
peakiui, TEpPMOJUHAMUYECKHUX UM  KHHETHYECKHX 3aKOHOMEPHOCTAX  UX
IPOTEKaHUs, 0 XUMHYECKOM DPaBHOBECHM, PAaCTBOpPaX M JUCIIEPCHBIX CUCTEMAX;
(akToNOrMUYeCKHue CBEIIEHHUS O CBOWCTBAaX, COCTaBe, IMOJYYEHUH U 0O€30MacHOM
MCIIOJIb30BAaHUM BOKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUUYECKOU
NESTEIBbHOCTH  YeJOBEeKa, OOMMX  HAyYHBIX  MNPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA; CHOPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEepHbIC MPU3HAKU
MTOHSTHH,
YCTaHaBIIMBaTh WX B3aMMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOLINE TOHSITUSA IMPU
ONMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI0 CHUMBOJMKY IS
coctaBieHus GOpMYJT  BEIIECTB MW  YpaBHEHUH  XUMUYECKUX  PEAKIIUM,
cuctematndeckyro HoMeHkinarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTAEIBHBIX
BEIECTB; CPOPMUPOBAHHOCTH YMEHHsSI OMNPEACNTSITh BAJICHTHOCTh U CTEIMCHb
OKUCJICHUS XUMHUYECKUX D3JIEMEHTOB B COEAMHEHUSX, BUJ XUMHUYECKOW CBS3U
(KOBaJ€HTHAsl, WOHHAs, METa/NIMYecKas, BOJOPOJHAs), TUN KPUCTAIIIMYECKOU
pPEmIETKH KOHKPETHOTO BEMIECTBa; C(HOPMHUPOBAHHOCTh YMEHHUS OOBSICHITH
3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJAAa XUMUYECKOW CBA3M U TUIA
KPUCTAJJTMYECKOW PEIIETKH, OOMEHHBI U JIOHOPHO-aKUENTOPHBI MEXaHU3MBbI
oOpa3zoBaHus KOBAJIEHTHOU CBSI3H; c(hOpMUPOBAaHHOCTH YMEHHI:



KJIacCU(UIIMPOBATh: HEOPraHMYECKUE BEIIeCTBA IO HMX COCTaBY, XUMHUYECKHE
peaklUMy MO Pa3IUYHbIM MPHU3HAKaM (YHUCIYy M COCTAaBYy pPEarupyroliuxX BEIIECTB,
TEIUIOBOMY 3(PeKTy peakuuud, U3MEHEHHUIO CTENEHEW OKHUCICHUS JIIEMEHTOB,
0o0paTUMOCTH, YYAacCTHIO KaTajqu3aTopa W JpYrHe); CaMOCTOSATEIbHO BbIOMpATH
OCHOBAaHUS U KPUTEPUU I KIACCU(PUKALMKM U3yYaeMbIX BEIIECTB U XUMHUYECKHX
peakuuii; c(OPMUPOBAHHOCTh YMEHHUS pPACKpPbIBATh CMBICT IEPUOAMYECKOTrO
3akoHa [J[. WM. MeHneneeBa U JIEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO,
OOBSCHUTEIBHYIO U MPOTHOCTUYECKYIO (YHKUUU; CHOPMUPOBAHHOCTH YMEHHIA:
XapaKTEepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB U HOHOB XUMUYECKUX DJIEMEHTOB
EPBOTO—YETBEPTOTO MEPUOAOB

[Tepunonnueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIBb3Ysl TOHATHS

«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXIAEHHOE DJHEPreTHUECKHE COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOMCTB XMMHUYECKUX AIJIEMEHTOB U HX
coequHeHuM 1o nepuogaMm u rpynmnam  [lepuonnueckoun cucrembr [, U
MeHeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DIIEKTPOHHBIX 000JI04YeK; CHOPMUPOBAHHOCTH YMEHHUH: XapaKTepU30BaTh
(omuchIBaTh) OOIIME XUMUYECKHE CBOMCTBAa BEIHIECTB PAa3JIMYHBIX KIACCOB,
IOATBEPKIATh CYIIECTBOBAHME TI'€HETHUYECKOW CBSA3M MEXIAY HEOPraHUYeCKUMHU
BEILIECTBAMHU C ITIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU;
c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-

BOCCTAHOBHUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOIO OallaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEHa MYTEM COCTABICHHUS WX TMOJHBIX U
COKpPalIEHHBIX  WOHHBIX  yPAaBHEHHWH;  pEaKUUil  TUAPOJIU3A;  pEaKIul
KOMIUIEKCOOOpa30oBaHus (Ha MpUMEpPe THAPOKCOKOMITIIEKCOB ITUHKA U aTIOMUHHS );
chOpPMHUPOBAHHOCTh  YMEHHS  OOBACHITH  3aKOHOMEPHOCTH  IMPOTEKAHUS
XUMUYECKUX PEaKIUN ¢ y4€TOM HX JHEPIETUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHsI CKOPOCTM XHMHMYECKOM PpEAKLUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(akTOpOB, a TaKXkKe XapaKTep CMEIEHUS XUMUYECKOI'0 PaBHOBECHSI O] BIUSHUEM
BHemHUX Bo3necTBuil (mpuHiun Jle Illarense); copMUpOBaHHOCTH yMEHHS
XApaKTEpU30BaTh XMMHUYECKHE PEAKIUH, JICKAIMUE B OCHOBE IPOMBIIIIEHHOTO
MOJTyYEHUS] CEPHOM KUCIIOTHI, aMMHaKa, 00IKie HayyHble MPUHIUIIB XUMUYECKUX
IIPOU3BOJICTB; ILEJIECOOOPA3HOCTh IPUMEHEHUsT HEOPraHWYeCKUX BELIECTB B
IIPOMBIIUIEHHOCTA M B OBITY C TOYKM 3pEHUS COOTHOUIEHUS PHUCK-TIOJb34;
c(OpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O METOJaX HAYYHOI'O MO3HAHUS
SBJICHUI TPUPOABl — HAOIIOACHHUE, U3MEPEHHUE, MOJEIHPOBAHHE, SKCIIEPUMEHT
(peanbHBII M MBICIEHHBIN), HCIOJB3YEMBbIX B €CTECTBEHHBIX HAayKaX, YMEHUS
IIPUMEHATDH 3TH 3HAHUSA NPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUM BEIIECTB U JUIA



OOBSICHEHUSI XUMUUYECKUX SIBICHUM, UMEIOIUX MECTO B MPHUPOJE, MPAKTUYECKOU
NEATeIbHOCTU YeJIOBEKa U B MOBCEJHEBHOM >XKU3HU;, CHOPMUPOBAHHOCTH YMEHUS
BBIABJISATh B3aHUMOCBSI3b XMMHUYECKUX 3HAHUM C MOHATUSIMU U MPEACTABICHUSIMU
JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB MJig 00Jie€ OCO3ZHAHHOTO MOHUMAaHUS
MaTepUaIbHOTO €AMHCTBA MUPA; CPOPMHUPOBAHHOCTH YMEHUS TPOBOJIUTH PACUETHI:
C MCIOJIb30BAaHUEM TOHATUNA «MaCCOBas J0JIs BEIIECTBA B PACTBOPE» U «MOJISIpHAs
KOHIICHTPAIIUS»; MAacChl BEIIECTBA WIK 00bEMa rasa Mo U3BECTHOMY KOJHUUYECTBY
BEIllECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEaKIUU BEIIECTB;
TerIoBOro 3(dekra peakiuu; 3HAYCHHUS BOJOPOJHOIO IOKAa3aTesisi PacTBOPOB
KHCJIOT M IIEJIOYeH C HM3BECTHOM CTEMEHBIO IUCCOLMAIlUM; Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTAa PEaKIUU, €CIU OJHO U3 HMCXOIHBIX BEIIECTB
JIaHO B BUJI€ PACTBOpA C ONPEAEIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA
WIM JaHO B M30BITKE (MMEeT MPUMECH); JOJH BBIXOJa IMPOAYKTa PEaAKIUU;
00BEMHBIX OTHOIIICHUM Ia30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaAMOCTOSITEJLHO IIJIAHUPOBATH W TMPOBOJIUTH
XUMUYECKUN  JKCIIEpUMEHT  (MPOBEJCHUE  peaklWii  HOHHOro  OOMEHa,
MOATBEPKJICHUE KAaUECTBEHHOI'O0 COCTaBa HEOPraHMYECKUX BEIECTB, OMPEIACICHNUE
Cpeabl pPacTBOPOB BEIIECTB C TOMONIBIO HHJAMKATOPOB, HU3YYEHHUE BIUSHUS
pasnmuuHbIX  (PAaKTOPOB HA  CKOPOCTh XHMHUYECKOW  peakIuu, pelIeHue
SKCIIEPUMEHTAJbHBIX 3a7a4 1o TemaM «Mertamne» u  «Hemeramnbe») ¢
coOJIr0ICHUEM TPpaBMI 0€30MacCHOT0 OOpaIlleH!s C BEleCTBAaMU U J1Ja0OpaTOPHBIM
obopynoBanueM, GOpPMYyJIUpPOBaTh 1eJb  HMCCJICAOBAHUSA, TPEACTABIATH B
pasnmuuHON (opMe pe3yiabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh M OIICHUBATH MX
JIOCTOBEPHOCTb;

c(hopMHUPOBAHHOCTh YMEHHUH: COOJIIOIaTh IIpaBUIa MOJb30BAHUS XUMHUIECKON
nocyJIol u J1abopaTopHBIM O00OpyJOBaHHWEM, OOpaIlleHHs ¢ BEIleCTBAaMU B
COOTBETCTBUHM C HMHCTPYKIIUSMH I10 BBITIOJHEHHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
OTIBITOB, JKOJOTHYECKH I1eJIeCO00pa3HOTO TIOBEACHUS B OBITY W TPYIOBOU
NESITEIbHOCTA B LEJSIX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAIOMIEH MNPUPOIHOU
cpelbl M JIOCTHKEHUS €€ YCTOMYMBOIO Ppa3BUTHs, OCO3HABaTh OMNACHOCTH
TOKCHYECKOTO JICMCTBUSI HA KUBBIE OPTraHU3MBbl ONPEACTEHHBIX HEOPTraHUYECKUX
BellecTB, MoHWUMas cMmbicia mokaszatens IIJIK;  chopMupoBaHHOCTH yMEHHIA:
OCYIIECTBIIATh  IICJICHANIPABJICHHBIM  TMOWCK XUMHUYECKOW HH(pOpMalNUu B
pa3IMYHBIX HCTOYHUKAX (HaydyHass M ydeOHO-HayyHas JuTeparypa, CpeicTBa
MaccoBor wuHpopMaruu, WHTEpHET W Apyrue), KPUTUUECKU aHaJU3UPOBATh
XUMHUYECKYI0 nH(popMammio, mepepadaTsiBaTh €€ U UCIOIB30BaTh B COOTBETCTBHU
C OCTaBJIEHHOM y4ueOHOM 3aaueil.



TEMATHUYECKOE II/TAHUPOBAHUE

10 KJIACC
Ne HasBanmue KosnuuyectBo | Ucnoab3oBanue JOP/IIOP JeATEILHOCTL  YYHTEJd C  Yy4eToM
/ pa3esioB U TeM 4acoB paboueii mporpaMMbl BOCIUTAHUS
- MPOrpaMMblI
Pa3znen 1. TeopeTuueckue 0CHOBBI OpraHuyeckoii xumun (8 yacon)
[TpeameT opranuveckoit POII 10 KIIACC YcranosieHue JIOBEPUTEITBHBIX
xumun. Teopus https://resh.edu.ru/subject/29/10/ OTHOIIGHHH MEXIy YYHTeIeM U €ro
CTPOCHHUS OPTaHUIECKUX YUYEHUKaMU, CTOCOOCTBYIOIINX
coenuHeHU A. M. MIO3UTHUBHOMY BOCHPHUATHIO  yYalllMUMUCS
1.1 | Bymrepora 8 TpeboBaHUH u pochO VIUTEIIS,
MIPUBJICYCHUIO ux BHUMAaHUs K
o0cyxmaeMoi Ha ypoke WHGOPMAIIHH,
AKTHUBH3AIUU ux M03HABATEIbHON
JIESITEIbHOCTH.
Paznen 2. YrieBoaopoas! (35 yacoB)
[IpenenvHbie POII 10 KIIACC [IpuBneuenue BHUMAaHHUs
2.1 | YriaeBOJOpOIbI — 5 https://resh.edu.ru/subject/lesson/615 | MKOIBHUKOB K LEHHOCTHOMY AacIeKTy
QJIKaHbl, UKJIOAJIKAHBI 1/start/149993/ M3yuyaeMbIX ~ Ha  ypoKax  SIBJICHHIA,
T ———— PAIIL 10 KIIACC opranuzanusi uX paboThl C MOIy4aeMoii sz
» YIJI€BOJOPO/IbI: AJIKEHBI, y https://resh.edu.ru/subject/lesson/54 ﬁz)lprauueﬁcouHM;izunnpoB:}I;I;:HM(:;I
- B, S 12/start/212563/ 00CY)XJIeHHsl, BBICKAa3bIBAaHUS YdYallUMHUCS
CBOETO MHEHHUS 10 €€ TMOBOJY, BBIPAOOTKU
2.3 | Apomaruueckue 8 POUI 10 KJIACC CBOETO K HEW OTHOILEHHUS.

YTJI€BOJOPOIbI (ApEHBI)

https://resh.edu.ru/subject/lesson/47



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/

75/start/150494/

IIpupoaHbIe HCTOYHUKHU

POIII 10 KJIIACC

2.4 | YIVIEBOJOPOJOB U HX 4 https://resh.edu.ru/subject/lesson/61
nepepaboTia 48/start/170461/

2.5 | TasoreHnpou3BOHBIC 4
YIJIEBOAOPOIOB

Paznen 3. Kuciopoacoaep:xammu

€ OpraHuYecKH

e coenuHenus (41 gac)

3.1 Crnuptsl. DeHon 11 POII 10 KJIACC
https://resh.edu.ru/subject/lesson/47
69/start/150550/
https://resh.edu.ru/subject/lesson/57
27/start/150577/
Kap6ouumnbHbie POII 10 KITACC
COETIMHEHHS: https://resh.edu.ru/subject/lesson/47
3.2 AJIbACTUABI U KETOHBI. 21 69/31:3.”/150550/
KapGoHOBBIE KHUCITOTHI. _ )
CIHOKHBIC AUPEL. https://resh.edu.ru/subject/lesson/57
Kupsr 27/start/150577/
3.3 VYrieBoapl 9 PBHI 10 KJIIACC

https://resh.edu.ru/subject/lesson/61

50/start/150687/
https://resh.edu.ru/subject/lesson/54
13/start/150714/

IIpuBneuenue
00Cyx1aeMoi
aKTUBHU3ALMU HX

BHUMAaHUA  yHallUXCd K
Ha Yypoke uH(popManuu,
[TO3HABATEIBHOU

JCATCIIBHOCTH

Pa3znea 4. A3orconep:kanue opr

aHn4yeckue coequHenus (12 yacos)

4.1

AMUHBL.
AmMuHOKUCIOTEL benku

12

PDIII 10 KJIACC
https://resh.edu.ru/subject/lesson/47

43/start/150742/

JlaTe  BO3MOXKHOCTb TMPHOOPECTH HAaBBIK
CaMOCTOSTEIBHOTO peleHus
TEOPETHYECKON poOIeMbl, HaBBIK
YBOKUTEIBHOIO OTHOIIEHUS K YYKHUM



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

naciaM, HaBBIK HY6JII/I‘IHOI‘O BBICTYIIJICHU A
nepes ayIuTopuel, apryMEHTUPOBAHUS U
OTCTauBaHUS CBOEHU TOYKU 3pCHHA.
Pasnen 5. BoicokoMouiekyJisipHble coelMHeHus (6 4acoB)
5.1 BricokoMonekymnsipHbie 6 POIII 10 KITACC [IpumeHeHne Ha ypOKE HMHTEPAKTUBHBIX
COC/IMHEHHUS] https://resh.edu.ru/subject/lesson/60 | popm paboThl yHaImXCs, CTUMYITUPYIOIIIX
95/51:3.”:/150823/ IMMO3HAaBAaTCJIbHYIO MOTHUBAIIUIO
https://resh.edu.ru/subject/lesson/g] | MO PHAKOB,  AHCKYCCHI, KOTOPHIE AaiorT
yYaluMCsl  BO3MOXKHOCTh  MPUOOpECTH
52/51:8.”:/150850/ OIIBIT BEACHHUA KOHCTPYKTUBHOTO AHAJIOTa;
https://resh.edu.ru/subject/lesson/47 | paots: ®B  napax, koTopsle  yuar
77/start/170536/ IIKOJIEHUKOB KOMaHIHOM paboTe.
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
11 knacce
No Ha3Banmue KoanuyectBo | Ucnoab3oBanune JOP/LIOP JesiTeJIbHOCTL  yUHMTEdsI € y4eTOM
n/ pa3aesioB U TeM 4acoB pado4eii MPOrpaMmMbl BOCIIUTAHUS
- NPOrpaMmblI
Pa3znen 1. Teoperuueckue ocHOBbI Xxumuu (39 yacoB)

Crpoenue aToma.
Ilepuoarueckuil 3ak0H U

HpI/IBJ'Ie‘IeHI/Ie BHHMMAaHHs MIKOJBHHUKOB K
OCHHOCTHOMY  4CIICKTY H3Y4YdC€MbIX Ha

1.1 | Ilepuommyeckas cucrema 9 YPOKax sIBJIEHUM, OpraHu3anus uX paboThl
XHUMHYECKUX IJICMCHTOB C mnoslyyaeMOd Ha ypoke HH(popMaIuei,
. . Menneneena UHHULMHPOBAHUE ee o0CcyXIeHNU A,

1.2 CrpoeHue BemecTsa. 11 BBICKA3bIBaHUs YHAIIUMHUCS CBOCTO MHCHMS
MHoroo6pasue BemecTs [0 €€ NOBOJY, BBIPAOOTKM CBOEro K Hel

1.3 | XuMmuyeckue peakiuu 19 OTHOIICHISI

Pa3nen 2. Heopranuveckas xumus (54 yaca)



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

2.1 Hemeraiuibt 31

2.2 Merajuisl 23

IIpuBnedyeHne BHUMaHMS y4yauuxcs K
obcyxmaemMoll Ha ypoke HH(OpMAIHH,
aKTHUBHU3alluHu ux MO3HaBaTEIbHON
JeSITeTbHOCTH

Paznen 3. Xumus u xu3ub (9 yacon)

Mertoanl 1T03HaHUS B
XUMHHU. XUMUA U KU3Hb

Jlatb BO3MOXXHOCTH HPUOOPECTH HaBBIK

CaMOCTOSITEIbHOTO penieHus
TEOPETUYECKOU po0OIeMBl, HaBBIK

3.1 9 YBOKUTEIBHOTO OTHOIIEHHUS K YYXKUM
U/IesM, HaBBIK ITYOIIMYHOTO BBICTYIUICHUS
nepes aymuTOpHel, apryMeHTHPOBAHUS W
OTCTAaWBAHMS CBOCH TOUKH 3PCHHUS.

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME

KAJIEHJAPHO-TEMATHUYECKOE IINIAHUPOBAHUE
10 kinacc (102 gyaca, 3 yaca B HeJ1eJ110)

N Jara
/' HaunmeHoBaHMe pa3je/ioB H TeM IIo ITo Koppekrn-
i IUIAHY dakry poBKa
Paznen 1. Teopernuyeckne 0CHOBBI OpraHu4eckoii xumuu (8 yacon)
1 [IpenmMer u 3HaYeHWE OPraHUYecKOM XHMHH, TMPEACTAaBICHHE O MHOroo0pa3uu 01.09
OpPraHUYECKUX COCAMHEHUN
2 DNEeKTPOHHOE CTPOEHHUE aToMa Yriepoia (OCHOBHOE U BO30YK/IEHHOE COCTOSIHUSA). 06.09
BaneHTHBIE BOBMOKHOCTH aTOMa yriepoja
3 XuMuYeckasi CBSI3b B OPraHUYECKUX COSAMHEHUAX. MexaHn3Mbl 00pa3oBaHus KOBAJIEHTHOM 07.09

CBs3H, CIIOCOOBI pa3pbiBa CBs3eM




4 Teopus cTpoeHust opranndeckux coequnenuit A. M. bytieposa 08.09

5 Buner u3zomepum: CTPyKTYpHAs, MTPOCTPAHCTBEHHAs. OIEKTPOHHbIC J(PQPEKTH B 13.09
MOJIEKYJIaX OPTaHUYECKUX COCTUHECHUI '

5 [IpencraBaenne o kinaccupukanuun W cucremarndeckas Homenkiaarypa (IUPAC) 14.09
OPraHWYECKHUX BEILIECTB '

7 Krnaccudukamms peakiuii B opraHu4ecKoil XuMuu 15.09

8 Cucremaru3zanus 1 0000IIeHNE 3HAHUI 110 TEME 20.09

Pa3nen 2. YraeBoaopoabi (35 yacon)

9 AJIKaHBI: TOMOJIOTHYECKHMU psif, oOmas ¢opMyrna, HOMEHKIATypa U HM30MEpHs, 91.09
ANIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT '

10 DU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKAHOB 22.09

11 Haxosxnenue ankanos B mpupojae. CriocoObl MOTydeHUsT 1 TPUMEHEHUE aTKaHOB 27.09

12 [uxnoankansl: obmas Gopmysia, HOMEHKIATypa U U30MepHUsi, 0COOEHHOCTH CTPOEHUS U 98.09
XMUMHUYECKUX CBOMCTB, CIOCOOBI MOMYyUEHHS U IPUMEHEHHE '
Pemenne pacu€THbIX 3a7a4 Ha ONpeeTIeHIE MOJIEKYIISIpHON (OpMYIIbl OPraHU4YeCKOro

13 BEIEeCTBA [0 MACCOBBLIM JIOJIIM aTOMOB 3JIEMEHTOB, BXOIAIIUX B €ro cocTaB. CHucTeMaTH3anus 29.09
1 000011IeHNE 3HAHUHN 10 TEME

14 AJKEeHBI: TOMOJIOTHYECKH psijl, oOmias popmyrna, HOMEHKIATYypa, JIEKTPOHHOE U 04.10
MIPOCTPAHCTBEHHOE CTpOoeHHE MoJIeKyll. CTpyKTypHas ¥ LIUC-TPAHC-U30MEPHUS ATKEHOB '

15 duznyeckue U XMMHUYECKHUe CBOMCTBA alikeHOB. [IpaBuiio MapkoBHUKOBa 05.10

16 CriocoObl mostydeHus: U MPUMEHEHHE ATKEHOB 06.10

17 [TpakTuueckas padota Ne 1 o Teme "IlonydeHue 3THIIEHA U U3y4EHUE €r0 CBOMCTB" 11.10

18 Pemenne pacu€THbIX 33724 Ha ONpeAeTICHIE MOJIEKYISIpPHON (hOpMYyJIbI 12.10
OpPraHHYECKOTO BEIIecTBa '

19 ANKagMeHbl:  COMpsDKEHHBIE,  HM30JMPOBAaHHBIE, KyMmMynupoBaHHBIE. (OCOOEHHOCTH 13.10
ANIEKTPOHHOTO CTPOECHUS '

20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX TUECHOB 18.10




21 CrniocoObl mosTyyeHHus U IPUMEHEHUE allKaIueHOB 19.10
29 AJKUHBI: TOMOJIOTHYECKHH psifl, 00mast hopMyina, HOMEHKIATYpa, JIEKTPOHHOE U 20.10
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, (U3MUECKUE CBOHCTBA '
23 XUMHUYECKUE CBOMCTBA AJIKMHOB 2510
24 KauecTBeHHBIE PEAKIIMM HA TPOMHYIO CBS3b 26.10
25 CriocoObl nostydeHus: 1 TpUMEHEHNE aIKMHOB 27.10
26 Pemenue 3aa4: pacu€Thl M0 ypaBHEHUIO XUMHUECKOM pEaKITUH 08.11
27 Cucremaru3zanus 1 0000IIeHNE 3HAHHI 110 TEME 09.11
28 ApEeHBI: TOMOJIOTHYECKUH psif, 00mIast GopMylia, HOMEHKIIATypa. DJIEKTPOHHOE U 10.11
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ O€H30J1a ¥ TOJIyoIIa, X (U3NIECKHUEe CBOWCTBA '
29 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINH 3aMeEIICHHS 15.11
30 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMH MTPUCOCTMHEHUS, OKUCIIEHUE TOMOJIOTOB OeH3071a 16.11
31 OCoOeHHOCTH XUMHUYECKUX CBOMCTB CTHpOJIa 17.11
32 Pemenue pacu€THbIX 3a7a4 Ha OTNpeieTICHIEe MOJIEKYIISIpHON (hOopMYyJIbI 99 11
OPraHUYECKOTO BELIECTBA '
33 CriocoObl MoTyueHus: ¥ IPUMEHEHUE apeHOB 23.11
34 I'enetnueckas cBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJI0POJIOB 24.11
35 Pacuérbl mo ypaBHeHUSIM XUMHYECKHX peakiuil. Cuctemaruzanus U 0000IIeHne 3HAHUN 110 01.12
TeMe '
36 [Tpupoaustii ras. [lomytable HEDTIHBIE ra3bl 06.12
37 KaMeHHBI# yrob v MPOayKTHI €ro nepepaboTKu 07.12
38 Hedts u cioco6s1 e€ nepepabotku. [IpumeHeHne npogykToB nepepadoTku HedTH 08.12
39 I'eHeTHueckas CBsI3b MEXAY pa3IMYHBIMU KJIACCAMHU YIJIEBOJI0POIOB 13.12
40 ["anoreHONpPOU3BOIHBIE YTIIEBOIOPOIOB: 14.12

QJICKTPOHHOC CTPOCHUC, pCAKINHN 3aMCIICHUS I'aJIOT'CHA




JlelicTBuE IEI0Y€EN HA TAIOTEHIIPOU3BOAHbIE. B3auMoaeiCTBUE TUTaIOr€HAJIKAHOB C MATHUEM

41 15.12
Y IIUHKOM
42 Cucremaru3zanus u 00001IeHHE 3HaHM 110 pa3zaeny "YriaeBoaopoas" 20.12
43 KonTponsnas pabora no teme "Yriaesogoposs" 21.12
Pa3nen 3. Kucsiopoacoaep:xkamue oprannyeckue coennnenus (41 yac)
44 [IpenenpHBIE OTHOATOMHBIE CIIMPTHI: TOMOJIOTUYECKUN Psill, 00mas popmyra, CTpoeHHE 99 12
MOJIEKYJI, ©30MEpHs, HOMEHKIIATypa, Kiaccupukaius, pu3ndeckre cBocTBa '
45 XUMHYECKUE CBOMCTBA MPEECTBHBIX OJJHOATOMHBIX CIIUPTOB 2712
46 CriocoObI mosTy4eHHs ¥ IPUMEHEHNE OJTHOATOMHBIX CITHPTOB 28.12
47 [IpocTeie >pupbl: HOMEHKIATYpa U W30MEpPHs, OCOOCHHOCTH (PU3NYECKUX U XUMHYECKUX 99.12
CBONCTB .
48 MHOroaTOMHBIC CHHPTHI: JTUJICHTIIMKONb W TIWIEPUH, HX (PHU3HUECKHE W XHMHUYECKHE 10.01
CBOWCTBa '
49 CriocoObl MosTyuyeHus: ¥ IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB 11.01
50 ®deHoJI: CTPOEHUE MOJIEKYJIB, (pu3ndeckue cBoicTBa. TOKCMUHOCTD (eHOoa 12.01
51 XuMuyeckue cBoicTBa (eHoa 17.01
52 CriocoOsl mostydeHus: U npuMeHenue ¢peHosna 18.01
53 [IpakTrueckas padota Ne 2. PernieHue s3KCriepuMeHTaIBHBIX 33/1a4 110 TeME 19.01
"Crupthl ¥ heHoBI" '
54 CucremaTu3anus 1 0000I1IeHne 3HaHUN TI0 TEME 24.01
55 Anbleruibpl ¥ KETOHBI: AIIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIIbI; TOMOJOTHUYECKUE 95 01
psabl, oOmiast popmyrna, M30MepHsl U HOMEHKIIaTypa '
56 AnbJeruapl ¥ KeTOHbI: (U3NYECKHEe CBOWCTBA; PEAKIINH MPUCOCTUHEHUS 26.01
57 Peakiuy oKuciIeHUs U Ka4eCTBEHHbIE PEaKIK ajIbJIeIHI0B U KETOHOB 31.01
58 CrniocoObl nosryyeHHs albJeru0B U KETOHOB 01.02




59 OnHOOCHOBHBIE MTpE/IENIbHBIE KAPOOHOBBIE KUCIOTHI, 0COOCHHOCTH CTPOSHUS UX MOJICKYJ 02.02
60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pu3nyecKkre CBOMCTBA 07.02
61 XUMHYECKUE CBOMCTBA MIPENIEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 08.02
62 OcobeHHOCTH CBOMCTB MypaBbHHOM KHCIOTEL. MHOT00Opa3ne KapOOHOBBIX KUCIOT 09.02
63 OCOOEHHOCTH CBOWMCTB: HEMPEACTbHBIX M apOMATHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, 14.02
TUAPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTeny BoICIINX KApOOHOBBIX KHCIOT '
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 15.02
65 CriocoObl nostyueHus: 1 IpUMeHeHne KapOOHOBBIX KUCIIOT 16.02
66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psifl, o0miast popmyrna, M30MepHsl U HOMEHKIIAaTypa 21.02
67 dusnueckue U XUMUYECKUE CBONCTBA 3(PUPOB 22.02
68 Pemenne pacu€THbIX 3a7a4: 10 YpaBHEHUIO XUMUYECKON peaKIiy, Ha ONpeieTeHIe 98.02
MOJIEKYJISIPHOM (POpMyYJIbl OPraHNYECKOTO BELIECTBA '
69 [TpakTrueckas padota Ne 3. PermeHue skcriepuMeHTaIBHBIX 3a71a4 1o TeMe "KapOoHoBbIe 99.02
kucyoThl. CroxHubie 3¢gupsr"” '
70 XKupsl: crpoeHue, pUnUecKue U XUMUYECKHE CBOMCTBA (THIPOJIN3) 01.03
71 OcoOeHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU HENPEAEIbHBIX JKUPHBIX KUCIOT. JKHphl 06.03
B IIPHPO/IE '
Mblta Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, MX Motomee jeiictBue. Ilonsartue o
72 CUHTETHYECKUX MOIOIIUX CPEACTBAX 07.03
(CMO)
73 I'eneTnueckas cBsI3b YIJI€BOJIOPOJIOB U KUCIOPOICOAEPKAIIUX OPIraHNUECKUX BEIIECTB 13.03
74 Pacuéthl 0 ypaBHEHUSAM XUMUYECKUX PEAKLIUN 14.03
75 Cucremaru3zanus 1 00o0IIeHHe 3HaHUH 110 TeMe 15.03
76 OO11ast XxapakTepUCTHUKA YIIIEBOJOB U KIacCU(pUKAIMS YIIIeBOAOB (MOHO-, TU- U 20.03
MIOJIUCAXAPH/IBI) '
77 MoHocaxapusl: Gpu3nuecKre CBOMCTBA U HAX0XKIEHHE B IPUPO/IE 21.03




78 [TpumeHeHne TIII0KO3bI, €€ 3HAaUCHUE B )KU3HEICATEIbHOCTH OpraHn3Ma 03.04

79 Jucaxapuipl: caxapo3a, MaibTO3a W JIakTo3a. HaxokaeHue B MpHUpOJe W NMPUMEHEHUE 04.04
JFICaxapuI0B '

80 [Tonmcaxapuapl: CTpOSHUE MAKPOMOJICKYI, (PU3HUYECKUE U XUMUICCKIE CBOWCTBA, IPUMEHEHUE 05.04

81 [TonsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX 10.04

82 Pemenue pacueTHBIX 33729 Ha ONPEICICHIE JIOJH BBIX0JIAa TIPOAYKTA PEAKIHH OT 11.04
TEOPETUYECKU BO3MOIKHOTO

83 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 pa3AeTy 12.04

84 KonTponbHas paboTa no teme 17.04
"Kucnopoaconepxaniye OpraHu4ecKiue CoOeIMHEHUS " '

Pa3znen 4. A3oTconepxkamme oprannyeckue coeauHenus (12 yacos)

85 AMUHBIL: KTaccu(UKAIHS, CTPOSHUE MOJICKYJI, 00Ias popmyiia, H30Mepusl, HOMEHKJIATypa U
(bu3uYecKue CBOMCTBA 18.04

86 XUMHUYECKUE CBOMCTBA aln(PaTHUECKUX aMUHOB

87 AHWINH: CTpOEHHE aHWJIMHA, 0COOEHHOCTH XMMHUYECKUX CBOMCTB aHWIINHA 19.04

88 CriocoObl MosTyuyeHus: ¥ IpUMeHeHne an(aTHIeCKuX aMIHOB 24.04

89 AMUHOKHUCIIOTHI: HOMEHKJIaTypa U u3omepus, ¢puznyeckue cBoiictea. OTaenbHbIe 95 04
MIPEJICTAaBUTENIN 0AMUHOKHUCIIOT '

90 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT. 26.04
CuHTe3 U THIPOJIN3 NENTH OB '

91 benku kak mpupogHbIe TOTUMEPBI; CTPYKTYPBI OEIKOB 02

92 XHWMHYECKUE CBONCTBA OCIKOB

93 A3oTcoepikallye reTepoKiIndeckue coeinHenus. HykienHoBble KUCIOThI: COCTaB, 03
CTpOEHHUE U OMOJIOTHYECKas pOIib

94 [Ipaktueckas pabota Ne 4. Pemenwe 5SKCepUMEHTANbHBIX 3aJad IO TeMe 08
"A30TCoIepKalle OpraHnuecKre coequHeHns"

95 [Ipaktueckas pabota Ne 5. Pemenwe 5SKcepuMEHTANbHBIX 3aJad IO TeMe 15




"Pacnio3naBanue opraHMuecKuX coeAMHeHUM"

96 KontposnbHas pabora o Teme "A30Tcoaepkaiiue OpraHuueckue coeTMHeH s " 16
Pa3nen 5. BoicokoMoJiekyasipHble coequHeHusi (6 yacos)

97 OcCHOBHbBIE TIOHATHSA XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN M METOJbl UX CHHTE3a —

MOJIMMEPHU3ALHS U TTOJTMKOHIEHC AL 17
08 [TnacTMaccel. YTunnusanus u nepepaboTKa IIacTHKa
99 DnacToMepsl: HaTypaJbHBIM CUHTETUYECKHE Kaydyku. Pe3nHa 22
100 Bonokna: HatypanbHble, HICKYCCTBEHHBIE, CUHTeTHUYecKuE. [lommmeps! criennaabHOro

Ha3HAYCHUS 93
101 [IpakTueckas padota Ne 6. Perienue skcniepuMeHTaNbHBIX 33a4 110 TeMe "Pacnio3HaBaHue

IIJJACTMACC ¥ BOJIOKOH"
102 O06006111eHre U cUcTeMaTu3allks U3y4eHHOTO MaTepuaiia 1o teme "BricokoMomeKysipHbIe 24

coeMHEeHUs"

11 xaacc (102 yaca, 3 yaca B He/1eJI10)
N Jara
o
/ HaunmeHoBaHMe pa3jesioB H TeM IIo ITo Koppekrn-
n/n
IVI1aHY pakry poBKa
Pazpen 1.
Paznen 1. Teopernueckue oCHOBBI opranuyeckoii xumuu (39 yacon)

1 Atom. CocraB aTOMHBIX sifiep. XUMUYECKUN 21eMeHT. M30Tombl
2 CtpoeHue J1eKTpOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIE YHCIIa
3 Krnaccudukarms XuMHUUECKHX IeMEeHTOB (S-, P-, d-, f-amemenTsr)




4 Pacnpenenenue >1eKTPOHOB IO AaTOMHBIM OpOUTAIISIM

5 DNEeKTpPOHHBIE KOH(UTypalii aTOMOB DJJIEMEHTOB B OCHOBHOM H BO30YXIEHHOM
COCTOSIHUH

5 DNEKTPOHHBIC KOH(DUTYpAIIH HOHOB.
DNEeKTPOOTPULIATEIIEHOCTh

7 Ilepnognueckut 3akoH u Ilepmoauueckas cucrema XxuMmudeckux oanemeHtoB [l U.
MenpeneeBa, CBA3b C COBPEMEHHOM TEOPUEN CTPOCHHUS aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U
CJIOKHBIX BEIIECTB M0 TPyMNIaM U Mepruogam

9 Cucremaru3zanus u 006001eHue 3Hannii mo teme «Ctpoenue atoma u [1CXD .M.
MenneneeBa»

10 Bugpr xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOM CBs3U. BomopoaHas CBs3b.
MexMOIeKyIIpHBbIE B3aMMOICHCTBHS

11 BaneHTHOCTh 1 BaJI€HTHBIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYII C
HX T€OMETPUYECKUM CTPOCHUEM

12 [IpencraBnenuss 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTaB U HOMEHKIIATypa

13 BemectBa MONEKYIApPHOTO M HEMOJEKYJISPHOTO CTPOEHUs. THIBI KPUCTAIIMYECKUX
PEILIETOK U CBOMCTBA BEILIECTB

14 [TonaTHe 0 AMCHEPCHBIX CUCTEMAX.
[IpencraBnenue o0 KOJJIOUIHBIX pacTBOpax

15 HctrHHBIE paCTBOPBI: HACBIIICHHBIE U HEHACBIILIEHHBIE, PACTBOPUMOCTD.
Kpucrannoruapatsl

16 CriocoObI BhIpasKeHUSI KOHIIEHTPAIUU PACTBOPOB

17 Pemrenue 3aaau ¢ ucnoJsib30BaHuEM MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO BelecTBa",
"MoJIsipHast KOHUEHTpauus"

18 Knaccudukarus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB

19 Cucremaru3zanus 1 o000IeHue 3HaHNuH 10 TeMe «CTpoeHne BELeCTBay

20 KonTponsnas paborta o Temam "Ctpoenue atoma. [lepuoanueckuii 3akon u [lepuoanyeckas

cucrema xummudeckux snemeHToB Jl. 1. Menaeneesa", "Ctpoenue BemectBa. MHOrooopasue




BerecTs"

Knaccugpukanuss XaMU4eCKUX peakiuii B HEOPraHMYECKOW U OPraHu4YeCKON XUMHUH. 3aKOH

21 COXpaHEHHUsI MACChl BEIIECTB; 3aKOH COXPAHECHMS U MPEBPAIICHUS SHEPTUH TPU XUMHUYECKUX
peakuusax

22 TennoBbie 3G HeKTh XUMUYECKUX peakuuid. TepMOXuMUUeCKue ypaBHEHUS

23 Brruucnenus mo ypaBHEHUSM XUMHUYECKHX PEAKIIUNA U TEPMOXUMHUUECKUM YPaBHEHUSIM

24 CKOpOCTh XMMHUYECKOM peakliiy, €€ 3aBUCUMOCTb OT Pa3INYHbIX (aKTOPOB.
Karanus n xaranuzaropsl

25 ['omorenHsIe U reTeporeHHbIE peaKIuu

26 [Ipaktuueckas pabora Ne 1 mo teme "BnusiHue paznuyHbIX (PaKTOpPOB Ha CKOPOCTH
XUMHUYECKOH peakiuu"

27 OO6paTumble 1 HEOOpaTUMBbIE peaKLIUu.
XUMHYECKOE PaBHOBECUE

28 [Ipaktuueckas padora Ne 2 mo teme "BrnusHue paznuyHbiX ()aKTOPOB Ha TOJIOKEHHUE
XUMHUYECKOTO paBHOBeCHS"

29 DnexTponauTHueckas auccoruanus. CuibHbIe U ci1a0ble AMeKTpoauThl. CTeneHb TUCConnalun

30 HNonnoe mpoumsBenenune Boabsl. Cpema BOJHBIX pacTBOpoB. Bomopomnslii mokasatenb (pH)
pacTBopa

31 I'maponus coneid. Peaknuu, npoTekaromye B pacTBOpax 3JIEKTPOJIUTOB

32 [TpakTrueckas pabota Ne 3 o Teme "XHUMHUECKHE PEAKIIUU B PACTBOPAX JIEKTPOITUTOB"

33 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC peaklny. BaxkHeie OKUCIUTENN U BOCCTAHOBUTEIN

34 MeTto 37eKTPOHHOTO (3JIEKTOHHO-UOHHOT0) OaaHca

35 DIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB

36 Pemrenue 3a1au pa3auyHbIX TUIIOB

37 Pemrenue 3a1au pa3auyHbIX TUIOB

38

CucremaTu3aius 1 00001IeHHEe 3HaHUH 110 TeMe " XUMUYeCKue peakiuu"




39 KonTtponsHast padota no teme "XuMudecknue peakiuu"
Pa3nen 2. Heoprannueckas xumus (54 yaca)

40 [Tonoxxenne Hemeraios B Ileproanyeckon cucreme XuMudeckux anemenTos J1. M.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIIJIOB

41 AoTpons HEeMETauIoB (Ha puUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa)

42 Bonopona: nonyuenue, pusndeckre U XuMHUecKue cBoiicTBa. I'uapus

43 ["anmoreHsl: HaxXOXJEHKUE B IPUPOJIE, CIOCOOBI MOTydeHUs, (PU3NUECKUE U XUMHUYECKHE
CBOMCTBA

44 I'amorenoBonopoasl. BaxxHelmue KUCIOPOACOACPKAIIUE COCTUHEHUS TaJIONCHOB

45 JIaGopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJyueHus TajoreHoB. [IprMeHeHne rajoreHoB
1 UX COeTUHEHUHN

16 [IpaxTueckas pabota Ne 4. Pemienue skcriepuMeHTANbHBIX 3314 110 TEME
"T"anorensr"

47 Kucnopoa: mabopaTopHbie ¥ IPOMBIIIJIEHHBIE CTIOCOOBI TTOJTYYeHHS, GU3UUIECKUE U
XMMHYECKHE CBOMCTBA. H. [IpuMeHenune Kucnopoaa u 030H

eckue coiictBa. O30H. [IpumMeHenne kucaopoaa u 030Ha

48 OKcubl ¥ IEPOKCUIBI

49 Pemenue 3aaa4 pa3inyHbIX TUIIOB

50 Cepa: Hax0XJ€HUE B MPUPO/JIE, CIIOCOOBI MOJTydyeHUsl, GU3NYECKUE U XUMUYECKHE CBOMCTBA

51 CepoBonopoa, cyiabhuabt

52 Kucnopoacoaepxatue coequHenus cepbl. OCOOEHHOCTH CBOMCTB CEPHOM KUCTIOTHI

53 [IpakTueckas paborta Ne 5. Pemienue skcriepuMeHTanbHbIX 3a1a4 o TeMe "Cepa u eé
COEJIMHEHUS

54 A30T: HaX0Xk/IeHUE B MPUPO/IE, CIIOCOOBI MOJIy4eHUsl, (PU3NUYECKUE U XUMUYECKHE CBONCTBA.
AMMUaK, HUTPUJIBI

55 Kucnopoacoaepsxamue coeaunenus azota. OCOOEHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpuMeHeHMe a30Ta ¥ €ro COeAMHEHUH. A30THbIE y100peHUs




dochop: HAXOKICHHE B IPUPOJIC, CIOCOOHI MOTy4YeHHS, (PU3NUECKne U XUMUYECKUE CBOMCTBA.

57
®ochunst u pochun

58 Oxcunpl hocdopa, pochopconepxarniue kucaotbl. Conu pocHopHON KUCTOTHI

59 [Tpumenenue pocdopa u ero coeqMHEHUH.
dochopubie ynoOpeHus

60 [Ipaktudeckas padota Ne 6. Pemenue skcriepuMeHTaIbHBIX 33124 10 TeMe "A30T U pochop u
UX coenqrHeHus"

61 VYriepoa: HaX0XACHUE B MPUPOJIE, aJUIOTPOIHBIE MOAU(PUKAINN; (PU3NUECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHNE

62 Oxcup yrnepoga(ll), okenn yrnepona(lV), yroapHast Kuciora v €€ cojiu

63 Pemenue 3a1a4 pa3muyHbIX THIIOB

64 Kpemunii: HaxoXeHHE B IPUPOJIE, CIIOCOOBI MOTydeHHs, (PU3NIECKAE M XUMHUYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBass KUCIOTa, CUIIUKATHI

66 [IpumeHeHne KpeEMHHS U €ro COEAMHEHUN.
Crekno, ero noiay4eHue, BUJIbl CTEKIIa

67 Pemenue 3aga4u pa3auvHBIX THIIOB

68 Cucremaru3zanus u o0o0mmenHue 3Hanui no reme "Hemeramnst"

69 Kontponbhas padoTa o teme "Hemeramibr"

70 AHanu3 pe3ylbTaToB KOHTPOJIbHON pabOThl, KOPPEKIUs OLIHO0K

71 [Tonoxxenune metayioB B [leproanueckoii cucreMe XMMUYECKHUX 31eMeHTOB. OcOOEHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

79 OOuue puznyeckre CBOMCTBAa METAILJIOB.
[IpuMeHeHre MeTauI0B B OBITY U TEXHHKE

73 CnunaBbl MetaiioB. Kopposust metanios

74 Pemienue 3a1a4 pa3nuyHbIX THUIIOB

75

QHGKTpOXI/IMI/I‘-ICCKI/II\/’I paa HaHpH)KeHI/Iﬁ MCTAJJIOB. O6H_[I/Ie CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




Oomas xapakTepuctuka MetayuioB | Arpymmsl [leproguueckoid CHCTEMBI XUMUYECKUX

76 sneMeHToB. Hatpuii u kanuii: mosyyenue, Gpu3ndeckue 1 XUMHUECKHE CBOMCTBA, IPUMEHEHNE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN
Oomas xapaktepuctuka MetayuioB || Arpymmer [leproanyeckoil CHCTEMBI XHMHYECKHX

7 AIIEMEHTOB. Maruuii ¥ KaJbIUii: OJTy4eHne, PU3NUECKIEe U XUMUIECKHE CBOWCTBA,
[IPUMEHEHHE ITPOCTHIX BEIIECTB U UX COEAUHEHUN

78 XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79 AJIOMUHHI: TIOJTydeHue, PU3ndecKkue U XUMUYECKUE CBOWCTBA, IPUMEHEHHE

80 AmpoTepHbIe CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHUS, THIPOKCOKOMIUIEKCHI aTFOMUHMS,
UX IPUMEHEHHE

81 Pemenue 3aaay pa3nnyHbIX TUIIOB

82 [IpakTueckas padorta Ne 7. PemieHue skcriepuMeHTaIbHBIX 3aa4 10 TeEMe
"Merauibl IJIaBHBIX oArpymnm"

83 OO6mrast XxapakTepucTHKa METAII0B T0004YHBIX noarpynn (b-rpymnm) [leprnoanueckoii cucTeMbl
XUMUYECKUX DJIEMEHTOB

84 DusnyecKkue 1 XMMUYECKHE CBOMCTBA XPOMA U €T0 COCAUHEHUN, MX IPUMEHECHUE

85 Baxneinmue coenrHeHus mapradna. [lepmanranar kanus, ero OKUCINTENIBHBIE CBOWCTBA

86 ®u3nueckre 1 XMMHUYECKHE CBOMCTBA )Kelle3a U ero coenHeHui. [lonyduenre u npuMeHeHne
CIUIaBOB KeJle3a

87 ®u3nuecKre 1 XMMUYECKHE CBOMCTBA MEAU U €€ COCTUHEHN, UX IPUMEHEHHE

88 ®u3nyecKkrue 1 XMMUYECKHE CBOMCTBA IIUHKA U €0 COEUHEHUH, X IPUMEHEHUE.
I'mapoKkcoOKOMILIEKCHI LIMHKA

89 [IpakTueckas paborta Ne 8. Pemenue skcepuMeHTaNbHbIX 337124 10 TeMe ""MeTasuibl
MOOOYHBIX MOATPYHH"

90 Pemenue 3ana4 pa3nyHbIX TUIIOB

91 O060061eHne 1 cucTeMaTu3alys U3y4eHHOTO MaTepuaia o teme "MeTabt"

92 KonTtponpHas padota no teme "Mertasibl"




93 AHanmu3 pe3ylbTaTOB KOHTPOJIBHON pabOTHI, KOPPEKIUS OMIMO0K
Pa3nen 3. Xumus u xxu3ub (9 yacon)
94 Ponb xumun B o6ecrieueHuN yCTOMYMBOTO pa3BUTHA yesioBedyecTBa. [IoHsITHE O HAyUHBIX
METO/1aX UCCIIEI0BAaHNUs BEIIECTB
95 HayuHble npuHIMIBI OpraHu3alii XMMUYECKOT0 IPOM3BO/ICTBA.
[IpomplInuieHHbIE CIOCOOBI TOTYYEHUSI BAXKHEUIITNX BELIECTB
96 XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl U €ro MOCIeICTBUS
97 XuMHUS U 30pOBBE yenoBeka. JlekapcTBeHHbIE cpecTBa
08 Xumus umm. Ponas xumun B o0ecrieueHu MUIeBoi 6€301macHOCTH
99 KocMmernueckue u napdromepnslie cpeacTBa. bortoBast xumus
100 XuMUs B CTpOUTENbCTBE. BaxkHeiine cTpouTenbHble 1 KOHCTPYKIIMOHHbBIE MaTepHalIb
101 XuMHS B CEIBCKOM X03siiicTBe. OpraHnuecKkre 1 MUHEPaIbHbIE yI00peHUs

102

CucreMaruzanys 1 0000IIeHNE 3HAHUI IO TEME




OueHovyHbIe MaTEePHAIbI
10 kiaace

KonTpoabnas pabora mo pasageay "Yriaesogopoab!"

Al. O6mas Gopmyna roMOJIOTHYECKOTO PsAIa apEHOB
1)CnH2n +2 2) CnHZn-Z 3)Can 4) CnHZn-G

A2. HazoBure BemiecTBo, hopmysa KOTOPOTo:
CH>—CH—CH —CH>—CH—CHs
CHs CHs CHs
1) 2,4,5 — tpumermnrekcan  2) 2,3,5 — TpuMeTmirekcal  3) 2,4 —nmuMmerwirenTaH 4)
OKTaH

A3. Kakoil u3 NpuBEIEHHBIX YIJIEBOJOPOIOB OTHOCUTCS K TOMY K€ TOMOJIOTHYECKOMY
psny, 4to u OyTuH-1:
1) Oyran- 2) OyruH-2 3) nentun-1 4) Oyraauen-1,3

A4. Bemectsa, umerorue Gpopmynsi: CHs3—CH =CH — CH,— CHsz u
CH3;—C=CH —CHz3
CH3
1) sBASIOTCS TOMOJIOTAMH 2)SIBISFOTCSL CTPYKTYPHBIMH H30MEpamMu 3 )sBIISTFOTCS
M30MEepaMH IMOJIOKEHUS KPaTHOU CBsI3U 4) He SBIISIOTCS HU TOMOJIOTaMH, HU H30MEpaMHU

AS. Kakue peakmuu XapakTepHbl JUIsl  BEIIECTB, COOTBETCTBYIOIIMX  OOIICH
dhopmyne CrHan-2

1) 3amenieHus 2) npucCoeIMHEHUS 3)ACTUIPUPOBaHUS 4) AeTUIpaTAITN

[IpuBeauTe mpuMep peakuyu JaHHOTO THIA

A6. B kakom citydae nmpoayKTOM MPUBEACHHBIX PEAKIMI SBIISETCS XJIOPOCSH30II:
CcBET CBET FeCI3 Ni

1)CsHg + Cl2 — 2)CeH14 + 3Cl2 — 3)CeHs + Cl2 — 4)CgH12 + Clo —

JlonuinTe ypaBHEHUE PEaKMU COOTBETCTBYIOILIEE YCIOBUIO 3aJaHUs

A7. K kakoMy aToMy yriiepoja IMprucOeIUHUTCS OpPOM B Pe3yJIbTaTe PEaKIUu:
1 2 3 4

CH,=CH— CH> — CHz + HBr —

1)x mepBoMy 2)K0 BTOpoMY 3)K TpeTbeMy 4) K YeTBEpTOMY

AS8. Jlns1 akaHOB XapaKTepHa U30MEepHUs:

1)reomerpuueckas 2) yriepoJIHOro CKelera

3) nonoxxeHne GpyHKIMOHAIBHOM Ipynibl 4) NOJ0XKEeHUEe ABOHHOMN CBS3U
[IpuBeauTe mpuMep BEIIECTB H30MEPOB COTJIACHO YCIOBHIO 3aJaHHUS

A9. XapakTepuCTHKM: SP>-rubpuausanus; BaneHTHeli yron 109,28% niuna yroepox —
yraepoanoi cBszu 0,154 HM COOTBETCTBYIOT KJIAcCy YIJIEBOJIOPOAOB ¢ o0Iiei Gpopmynoi:
l)CnHZH +2 2) CnHZn-Z 3)CnH2n-6 4) CnHZn



B1. YcraHoBuTE COOTBETCTBUE MEXKJY TUIIOM XMMHUYECKOW pEakUuu U ypaBHEHUEM

peaKimu:
1) C2H2+ 2H2 — A) npucoenuHeHus
2) CoHg + Clo — b) zamemenus
3) C2Ha+Br2 — B) paznoxenus

4) CH2,=CH —CH3 + HF —
3anuiuTe ypaBHEHUs peakluy Uil JaHHOTO 3aJaHus

B2. YcranoBuTe COOTBETCTBUE MCKAY Ha3BaHHUEM OPraHM4YCCKOro COCAUMHCHUA U €ro

CTPYKTYPHOU (hOPMYIIONA: CH3
1) Tomyoun A) CH3—C—CH; — CH3
2) mponuH-2 CHs
3) 2,2 —numeTHaOyTaH b) CsHsCH3
4) porieH B) CHz3 — C=C—CH; —CH3s
5) neHTuH- 2 I') CH,=CH — CHz3
6) OeHzon )

B3.Metan o6pazyercs npu:

1) ruaponu3e kapbuma Kajablus 2) THAPOJIHU3E KapOuaa aTlOMHHHS 3)TUAPUPOBAHUN
STUJICHA 4)TPOKAMBAHUHN alleTaTa HATPHs C TUIPOKCHIOM HATpHs 5) pa3joKeHUH OeH30Ja
6) neruapartanuy 3TUIOBOTO CIUPTA

Hanumure ypaBHeHHS peakiuii JaHHOTO 3aJaHUs

C1. OcyniecTBUTh LEMOYKY MPEBPALICHU:

t°C 3C 2H:0 Cakr., t° C;Hs KMnO4, H2SO4
CaCO3 —» Ca0 —» X1 — X — X3 — Xs— Xs — n-xsopOeH30MHas KHCIIOTa
VYkaxuTe TUIIBI peaklui, JaliTe Ha3BaHUs BCEM BEIlleCTBAM

C2. Ilpu cxuranuu 10,5 T Ta3000pa3HOTO OPraHMUYECKOTO BEIIECTBA BHIICIHIOCH 33 T
yriekucioro raza u 13,5 r Boxbel. IlmoTHocTh BemectBa mo aprony 1,05. B xoxe
UCCIIEIOBAaHUSI XMMHUYECKHMX CBOMCTB JTOrO BEIIECTBA YCTAHOBJEHO, 4YTO TPU €ro
B3aUMO/ICHCTBUM C OEH30JI0M B MPUCYTCTBUU XJIOPUA AIFOMUHUS 00pa3yeTcs yriieBOI0PO,
KOTOPBIA UCTIONB3YETCs 7S oJydyeHus (heHoJIa U alleToHa.

Ha ocHoBaHuM 1aHHBIX YCIOBUS 33JaHUS:

1) mpousBenuTe HEOOXOAUMBIE BBIYMCIICHUS;

2) ycTaHOBUTE MOJIEKYISIPHYIO (POPMYITy HCXOJHOTO OPraHHYECKOTO BEIIECTBA;

3) cocTaBbTE CTPYKTYPHYIO (DOPMYILY 3TOTO BEIIECTBA, KOTOPAsi OJJHO3HAYHO OTPaXKAET
MOPSIIOK

CBSI3U aTOMOB B €TI0 MOJIEKYIIE;

4) HamWIINTEe ypaBHEHHE pEaKIMH STOT0 BellecTBA C OEH30JI0M B MPHCYTCTBHH
XJIOpUAA ATIFOMUHUSL.



KontposbHas padora no reme
"KucJjiopoacoaepskauue opranmyeckue coenHeHus"

Yactb A. Tecmoegvle 3a0anus c b160pom omeema

1. CnoxHBIM 3(UPOM SABIIIECTCS BEIIECTBO, (hOPMYJIa KOTOPOTO:
A) CH3COOH; B) CH3—O—CHg;
B) C2H5OH; F) CH3—COO—C2H5
2. OyHKIMOHATIBHAS TPYIINa, BXOAAIIAs B COCTAB aJIbJACTUIOB:
A) —OH; b) -COOH ; B) -C=0; T') -CHO
3. ®opmysia NponaHoBON KUCIOTHI:
A) CH3—CH>—CH>—OH; B) CH3-CH>—O-CHjg;
b) CH3-CH>—-COOH; I') CH3—CH>—CHO.
4. I3omepowm BerecTBa, popMysa KOTOPOTO
CH3—CH—-COOH sBnsietcs:
CH3
A) CH3—CH>—CH>—CH>—OH; B) CH3~CH>—CH>—CHO;
b) CH3-CH,—-CH>—COOH; I') CH3—|CH—CH2—COOH

CHs
5. B nenouke npespamenuii C;HsOH — X — CH3COOH BewmectBoM X siBisieTcs:
A) stananb; b) atanoin; B) atunen; I') ataH.
6. YKCYCHBIN alibJIeru 1 B3aMMOJIEHCTBYET C BEIIECTBOM, (hOopMysia KOTOPOro:
A) CuO; Bb) Ag20 (ammuaunsiii pactop); B) CH30H; I') NaOH.
7. PeakTuB AJ1s pacnio3HaBaHUSI MHOTOATOMHBIX CIIUPTOB:
A) pactBop KMnOg; B) Cu(OH)2;
B) ammuaunsrii pacrBop Ag20; I') pacteop FeCls.
8. @opMyIIbl BEIIECTB, BCTYMAIOIIUX B PEAKLUIO C METANIMYECKUM HAaTPUEM:
A) C2HsOH u CoHg; B) CoHsOH 1 CH30H;
b) CoHs m CoHe; I') CH30H u CoHa.

Yacte B. 3adanusa co ce0v600nvim omeemom

9.Hanummure ypaBHEHUS peakMil, IPHU MOMOIIN KOTOPBIX MOKHO OCYLIECTBUTH
CIEAYIOLIME NPEBPALCHHUS.

Kap06ua kanpuust — aneTusieH — YKCYCHBIN ajbJeruj] — 3TaHOJI — 3TUJIEH —
— XJIOp3TaH — OyTaH

10. Onpenenute maccy 76%-HOro pacTBopa 3TaHoja, IPOPEAruPOBABLIETO C
METAJNTMYECKUM HAaTPUEM, €CIIU IIPU 3TOM BBIIETWIICS BOJIOPO, 00bEM KOTOPOIO
(n.y.) coctaBuia 2,8 1.



KontposbHas padora no reme
"A3zoTcoaepaxkaniue opranudeckne coeauHenus'

Yactb A 3agaHus ¢ BLIOOPOM 0HOI0 OTBETA
1. AmunokapOoOHOBasi KHUCIOTA
A.CHsNH:2 b.CeHsNH2  B.CH3NHC;Hs  TI'.NH.CH.COOH
2. N3omepamu sBASIOTCA
A.I'mnuun n amuHoykceycHas kucinota b.JIHK u PHK

B. IlponunaMuH 1 TpuMeTUIaMUH I'. I'mroko3a u nenonosa
3. KauectBennblii peakTUB Ha OenoK
A.Bpomuas Boma b . FeCls B.Cu(OH)2 I'.CuO
4. BemecTBO ¢ HAUMEHBIITUMU OCHOBHBIMH CBOMCTBaM
A. (CH3)2NH b. CeHsNH: B.NH3 I'. C H3sNH:
S. [Tonucaxapunsl W3  MOHOCAXapuZOB  IMOJYYalOT  peakuuen
A.DTepudukanuu b.Ilomumepusannu B.IlonukoHaeHcauu

I'.I'maparanun
Yacreb.3aganns co cB00OAHBIM 0TBETOM
6. CocraBbTe YypaBHEHUS PEaKIMi MO CXeMe.
KpaxMas — IIoko3a — Xi — X. —YKCycHad kuciaora — X; —
[JINLVH.

Onpepenute BeulecTBa Xi, X, Xs.

7. CocraBbTe (hOPMYJIBI M Ha3BaHUS JBYX H30MEPOB C OpyTTO-PopMYyIIoi
C2H7N

8. Ilpu cropanuu 8,9 T OpPraHUYECKOTO BeIecTBa ITPHUPOJIHOTO
IIPOUCXOK/IEHUS BBIIETUIIOCH 6,72 J1 (H. y.) YIVIEKHCJIOTO ra3a, 6,3 T BOJBI,
1,12 J1 a3orta (H. y.). [IpeasoxuTe CTPYKTYPHYIO (DOPMYJIy 3TOTO BEIECTBA,
€CJI1 U3BECTHO, YTO OHO BCTYIIAeT B PeaKINU KaK C COJISTHOU KMUCIOTOH, Tak
U C 5TaHOJIOM. Hamuimute ypaBHeHHE peaKI[UM JAaHHOTO BeIIECTBA C
BTAHOJIOM.



Hroroselii TecT mo opranuveckoi xumuu B 10 kiacce

Yacrs A. IIpu BeinoJiHeHuH 3a1aHuii 1 — 7 BbIOepUTEe U3 HECKOJIbKHX BADHAHTOB
OTBETOB OJUH BEePHbII.

1. BemectBa ¢ ob6meit popmynoit ChHzn oTHOCSTCS K Kitacey:
1) ankaHOB 3) anKuHOB
2) aJIKeHOB 4) apeHoB

2. DTaH BCTYIAeT B PEAKIIHIO:

1) 3amemnieHus 3) nonumepu3anum
2) IPUCOCTUHCHHS 4) obmeHa

3. OueHuTe CrIpaBeUIMBOCTh YTBEPKACHUH O CTPOSHHH OPTraHMYECKHXBEIIECTB.
A) CBolicTBa BEIIECTB 3aBUCST TOJIBKO OT UX KaU€CTBEHHOTO U
KOJIMYECTBEHHOT'O COCTaBa.

B) AToMBbI B MOJIEKy1aX OKa3bIBalOT B3aUMHOE BIIMSIHHE JIPYT Ha

Apyra.

1) BepHO TOJBKO A 3) 06a yTBep)KICHUS BEPHBI
2) BepHO TOJIbKO b 4) 06a yTBEp)KJICHUS HE BEPHBI

4. V3omepamu SIBISIOTCS:

1) menTan u 2,3-1uMeTHIOyTaH 3) rentan u 2,4- IUMETHIITICHTaH
2) rekcaH u 3,3-IUMETHIITIICHTaH 4) OKTaH | 2,5-TuMEeTHIrenTaH

5. TlpeumyriecTBEHHO 2-XJIOPIPOIIaH 00pa3yeTcs B pe3yabTaTe PEaKIMi MEXTY
BeliecTBaMu, (popMyJIbl KOTOPBIX:

1) CH3CH=CH-CH3 u Cl; 3) CH3-CHz u Cl,
2) CH,=CH-CH3 u HCI 4) CH>=CHz u Cl,

6. B nenouke npeBpaieHuii BemecTBOM X SBIISCTCS:
1500 C +HCI
CHs —» X — CH>=CHCI

1) CzH2 3) CzHs
2) CoHa 4) CeHs
7. B pesynbTare peakiuy ruapaTaluy aleTuieHa oopasyercs
1) MypaBbUHas KHCIIOTa 2) YKCYCHBIH anbJerus
3) dopmanpaerun 4) ykcycHas KACI0Ta

Yacrtp B. [Ipu BeinoiHenun 3agannii 8 — 13 BbIOepUTe U3 HECKOJIBKHUX
BAPHAHTOB OTBETOB [IBA BEPHBIX MM YCTAHOBHTE COOTBETCTBHE.

8. 13 mpeio)KeHHOTO TIepeyHs BEIOEpUTE JBa BEIIECTBA, KOTOPHIE COJEPIKAT JIBE
MU-CBSI3U.
1) Oyran 3) Oyrun-2



2) nukiI00yTaH 4) oyraauen -1,3
5) meTumporeH

9. OTIIMYUTH YKCYCHYIO KUCJIOTY OT 3TaHOJIa MOXKHO C IIOMOIIBIO
1) 6pomuoii Bomsl  2) ruapokeuaa meau (1) 3) pactBopa KMnOs  4) consl

10. W3 mpemiokeHHOTO MepeyHs BEIOEPHUTE B BEIIECTBA, C KOTOPBIMU pearupyeT

(denouI.
1) HBr 4) HNO3
2) N2 5) CH3OCH3
3) HCHO
11. U3 npennoxeHHOTo MepevyHs BEIOepUTE JBa BEUIECTBA, C KOTOPBIMU pearupyer
aQHWINH.
1) nponan 4) pacTBOp THAPOKCH/IA HATPHUS
2) OpomHasi BoJa 5) consiHast KUCIOTa

3) pacTBOp XJIOpHIa HATPHUS

12. YcTaHOBUTE COOTBETCTBUE MCKAY UCXOOHBIM BEIICCTBOM U OAHHUM U3
MPOJYKTOB €r0 OKUCIICHHS NIEPMaHTaHATOM KaJIusl B KHUCJIOW Cpelie: K KaXA0u
TTO3HITNH, 0003HAYCHHOU OYKBOM, MO0EPUTE COOTBETCTBYIONIYIO ITO3UIIHIO,
0003Ha4YeHHYIO ITU(POT.

NCXOIHOE BEHIECTBO IMPOAYKT OKMCJIEHUA
A) Tonmyou 1) yKcycHast KUCIIOTa

b) crupon 2) TpoIaHOBast KHCJIOTa

B) Oyren-2 3) OyraHoBast KMCI0Ta

I') nmponten 4) 6eH30iiHas KHCIOTa

3anuiuTe B Ta0NUIly BIOpaHHBIE HU(PHI IOJI COOTBETCTBYIOIIMMU OYKBaMU.
A b B r

13. Dranamnon-1,2 MoxkeT pearupoBarth C:
A) runpoxcugom meau (1) b) okcunom xenesa (I1)
B) Bogopoagom I') kanuem
Yacts C. IIpy BbINOJHEHHH 32JaHHUI 3TOH YaCTH 3aNUIIATE CHAYAJIA HOMEP
3a/IaHuUsl, 2 3aTEM ero penieHne.

14. Hanumure YPpaBHCHUS peaKHHﬁ, C IOMOIIBIO KOTOPBIX MOKHO OCYIICCTBUTDH

CIIEIYIOLINE MTPEBPAIIICHUS:
Na, t t, Pt Cl,, AICL, NaOH. ¢ C0O,. HO
CH,CH,CH,Br—— X, —5 X, ——5 X, X, —=—— C,H;OH.

15. Pemure 3anauy.

Oprannyeckoe BemecTtBo coaepxkur 48,39% yraepona, 25,81% kucinopona u
18,55% natpusa no macce. M3BecTHO, UTO MpU JIEKTPOIU3E BOJHOIO pacTBOpa 3TOr0
BellecTBa 0Opa3yercsi YrieBOAOPOJ, TaJOr€HUPOBAHHE KOTOPOTO MPOTEKaeT C
00pa3oBaHUEM TOJBKO OJIHOTO MOHOTAJIOT€HIIPOU3BOIHOTO ATOTO YIIIEBOJOPO/IA.

Ha ocHOBaHMM NaHHBIX YCIOBHS 3a/1a4H:



1) mpoBemuTe HEOOXOAMMBIC BBIYMCICHUS (YKa3blBaTE EIMHUIIBI H3MEPCHUS
MCKOMBIX (PM3NYECKUX BEIMYMH) M YCTAHOBUTE MOJICKYISIPHYIO (POPMYITy UCXOIHOTO
BEIIECTBA;

2) cocTaBbTE BO3MOXKHYIO CTPYKTYPHYIO (POPMYITy UCXOJHOTO BEIIECTBA, KOTOPas
OJIHO3HAYHO OTPa’KaeT MOPSATO0K CBSI3U aTOMOB B €70 MOJIEKYJIE;

3) HanmMIIUTE ypaBHEHHE DPEAKIMH, MPOTEKAIOIIeH HpHU 3JIEKTPOJIM3E BOJHOTO
pacTBOpa UCXOAHOTO BEIIECTBA (MCIOIB3YHUTE CTPYKTYPHBIE (POPMYIIBI OPTaHUIECKUX
BEILIECTB).
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