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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
dbenepanbHOI 00pa3zoBaTeNIbHON TPOrpaMMbl cpeaHero obiiero oopazoBanusi(OOII
COOQ), npencraBieHHbIX B DenepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu npenojgaBaHusi y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHnrupoBaHHOTO,
npo@uIbHOrO OOy4YeHHs, TPU3BAaHO oOOecneunTh O00IIe00pa30BaTEeNbHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
NPOJOJKEHUST OOy4YeHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBJIECTCA OQHOW U3 IPUOPUTETHBIX JUCIUILINH.

B mnporpaMMe 1no XMMHM Ha3HadeHue npeaMera «XUMUA» IOJIydaeT
HOAPOOHYI0  MHTEPHPETAalUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nosioxkenusMu PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACPIKAHMS,
pe3yabTaToB O0Yy4YeHHMs] M TpPeOOBAaHUN K YPOBHIO IOATOTOBKHM BBIITYCKHUKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCS CIIEIYIOUIME BBIIOJHIEMbIE IPOIPAaMMON IO
XUMUHU (PYHKITUN:

e UHPOPMAIMOHHO-METOAMYECKAsA, peajus3alus KOTOpol obecreunBaer
HOJy4yeHHE NPEJCTaBICHUs O LEIIX, COJEp)KaHuu, oOuIeill crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YJaIOIMIMXCS CPEICTBAMU MPEAMETA,
U3y4aeMoro B paMKaX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-IUIAHUPYIOLIAs, KOTOpas IIpeTyCMaTpPUBAET
ONpEeJeNICHNE: TPUHLHUIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHsl y4eOHOro marepuasna, KOJIMYECTBEHHBIX M KayeCTBEHHBIX €r0
XapaKTEepPUCTUK; MOAXOI0B K (OPMUPOBAHUIO COJEP)KATEIHHON OCHOBBI
KOHTPOJIA M OLEHKM 0Opa3oBaTENbHBIX IOCTHKCHUU OOYyYarommuxcsi B
pamMKax HWTOTOBOM arrectan B (opMe €IUHOr0 TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriyOJa€HHOrO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE NPEIMETHOE COJAEpKaHHUE, 005A3aTeNIbHOE
Ul W3Y4eHUsl B paMKax OTAEJIbHbIX Npoduiield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pacrpeeieHue yueOHOro BpEMEHH, PEKOMEH1yEMOTO /IS
W3YUYEHUSI OTJICTbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3€EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE ¢ YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YeHHEM XMMHHW Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npeiesiaMyi yCTAaHOBJICHHOH MTPOTrpaMMOid TT0 XUMUU 00s13aTeIbHON
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepkaHusl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSTHCS B COOTBETCTBUM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBUM ¢ KoHUenTyaidbHbIMH TonoxeHuamMu DIroC COO o
Ha3HAYEHUW TMpeaMeToB 0a30Boro U yriayOJIEHHOTO YpOBHEHl B cHUCTEME
mudepeHIIMPOBAaHHOTO OO0yUCHHS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MTOCJICTYIOUTUM 3TAIOM MOJYyYeHUsI XUMHUYECKOT0 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JUCITUIUIMH B By3aX U OpTraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO 00pa30BaHUs.
B aroli cBs13u n3ydenue npeamera « XUMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclIpeHre © YIUIyOJICHHE TEOPETHYECKOM U MPaKTUYECKOW TMOJATOTOBKH
oOy4Jarommxcs, BHIOPABIINX OMPEACTEHHBIA MPO(HIb 00ydeHuUs:, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIET0 TIONYYCHHs] XHUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHOHAIBHOTO o0pa3oBanusi. Hapsay ¢ »Tum, B CBeTe
tpeboBannit ®I'OC COO k mIaHUpyeMbIM pe3yibTaTaM OCBOCHUS (hemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHMUs N3yUCHUE TIPEIMETa
«XUMUS» OPUEHTUPOBAHO TAKKE Ha PELICHUE 3a]a4 BOCIUTAHUS U COLIMAIIBHOTO
pa3BuTHs OO0ydaromuxcsi, Ha (POPMUPOBAHHE y HHUX OOIMICHHTEIUICKTYaIbHBIX
YMEHUM, YMEHHUI palMoHalIM3alui y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILTMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeiMeTa «XuUMUs» Ha YpOBHE YIITYyOJEHHOTO M3Yy4YeHUSs
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuveckas xumusi» W «OOmas u
HeopraHuveckas xumusi». [Ipu ompenenceHun MoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsi ATUX KypCOB B MpOrpaMMe MO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHOBy cozaepkaHus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpPraHWYECKass XHMHs» COCTaBIIACT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TMpeaMera. JTa CUcTema
3HAHUW TIOJydaeT OMpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIONICE
OCO3HAHHO OCBOMTH CYIIIECTBEHHO OOJBIINM 00hEM (haKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJn€HHOM YpOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYUTEJILHOTO YBEIUYEHUS 00bEMA 3HAHUN 0 XUMUUYECKHUX JIEMEHTAX U CBOMCTBAX
WX COEJIMHECHUI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHUS MIPECTABICHUN O CTPOCHUHU
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS pPEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XHUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne nepuoandeckoro 3akoHa W Ileproanyeckoil CHUCTEMBI XHMHYECKHX
AJIEMEHTOB 0A3UPYETCSl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEICTABICHUIX
O CTpOEHMM aToMa. XUMHUYECKas CBiI3b OOBICHAETCSA C TOYKU 3pEHHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pYIICHUH, a TAKKE C TOUKH
3peHuss MEeXaHu3MOB €€ oOpa3oBaHus. M3ydeHue THUIOB peaKIHil JTOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUI 00 AIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BelECTB. B Kypce opraHn4eckoil XuMuu mpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yhemnsieTcsi o0co0oe
BHUMaHHUE BOIPOCcaM 00 3JIEKTPOHHBIX 3P deKkTax, 0 B3aMMHOM BIIMSIHUHA aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KIIACCOB OMPEACIEHHOTO Mpoduis (TJIaBHBIM 00pa30M Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeAMETHBIX 3HAHHH)
OKa3bIBAIOT BIUSHHUE CMEXHBIC NpPEAMEThl. Tak, HampuMmep, B COJCPKaHHUU
mpeaMeTa Uil KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60IbI10€ 3HaYCHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepHaa mo oomieit xumun. [Ipu nzydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyneT cjaelaH Ha OOIIMHOCTh METOIOB ITO3HAHUS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIPHAS TEOPHS
(MonexynsipHast TeOpusi B PU3MKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, dJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO e Bpems B coaepKaHMHM TpeAMeTa IS KIACCOB XHMHKO-
Oouosiornueckoro npodusis OONMbIIUN yAENbHBIM BeCc OyleT UMETh OpraHuvecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD ISl 601ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alluy KJIETKH KaK OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJST, K MNPHUMEPY, TAKUE CTPYKTYpPHBIE KOMIIOHEHTHI, Kak
JUTIAJBI, O€IKU, YTJIEBOAbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB
CIIy>aT OCHOBOM ISl M3Y4YEHHUS! CYIIHOCTH TMPOLECCOB (POTOCHHTE3a, JIBIXaHMUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SAX C Yy4eOHBIMU TpeAMETaMH, BXOASIIUMU B COCTaB
npeaMeTHbIX oOmnactelt «EcTecTBeHHO-HayuHble MpeaMeTh», «MaremaTuka u
uHpopmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Tpu u3ydyenuun yueoHoro npeamera « XuMus Ha yriayOoJIEHHOM yPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEIHEro 00111ero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEITeIIbHOCTH
YeJI0BEKa M OJTHOTO0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM ypOBHE M3YYCHHUsS TMpeaMeTa MperoaracT pealn3alnio TaKux
1eJie, Kak:

e (opmupoBaHue mNpeACTaBIECHUN: O MaTepUaIbLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUW MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecrieueHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBeYeCTBa: B  PEIICHUH  MpodiieM
AKOJIOTUYECKOM, SHEPreTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJULHUHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreyeHnn palroOHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEN KyIbTypbl YEIOBEKA, a TaKXE 3KOJIOTHYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHW XUMHHM, COBPEMEHHBIX MPEICTABICHUH O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00IIKX
HAaYYHBIX IPUHIMUIAX XUMHYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO TTIOHUMAaHHUS
BOCTPEOOBAaHHOCTUM CHUCTEMHBIX XHUMHUYECKUX 3HAHUM ISl OOBSICHEHHS
KIIFOUEBBIX HJIe U mpoOjieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAMOTHOTO pElIeHUs: MpoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTUUECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM M MPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPAOOTKOM BEIIECTB;

e yIIyOJICHUE MPECTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETeHUsT YMEHHN OpPUEHTUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, MMEIONIUX MECTO B TMpPHUPOLE, B
MPAKTUYECKOU JEeSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu TepBOOYEPEIHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIMI 11EJIOCTHOW CHUCTEMBI CPEJHEro OoO0IIero oO0pa3oBaHMs MPU W3YUYEHUU
npeaMera «XuMHs» Ha  yrayOJI€HHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCIHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJICHUM TPUPOIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKIIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAHUIO  HA  OCHOBE  YCBOCHMS
0011eYeIOBEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYaIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHUWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICIITHOW MPO¢)eCCHOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pa3e >KU3HH;

e (opmupoBaHne ymMeHUW U HABBIKOB Pa3yMHOI'O IMPUPOIONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPUOOPETEHUE OMbITAa 0OIIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpeiHero obmero oopaszoBanus, coctaBisaeT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HEZIENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

[Ipenmer u 3HaUEHUE OPraHUYECKON XUMUHU, IPEICTABIEHUE O MHOT000pa3uu
OPraHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XHUMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIBI THOPUIN3AIIMN aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3smMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH M JIOHOPHO-
akuenTopHblil). TUMNbl NepeKpbIBaHHUA AaTOMHBIX OpOWTalled, G- U T-CBS3M.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHad. WM3omepusa. Buael u3omepun: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUHN (MHYKTUBHBIN U
MEe30MEPHBINA 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa oprannyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJEJIBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH U KiIaccU(UKAIUs OpraHuYecKuX peakiuid. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
03HAaKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI IO MPEBPALICHUIO OPTaHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrIMBaHWE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJENCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMENICHUs, HU30MEpHU3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MabIX (IIUKIIOMPONAH, ITUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IuKII0aakaHoB. CrocoObl MOTyYeHHS U TPUMEHEHHE
LUKIJIOAJIKAHOB.

Ankenbl. ['omonornueckuii psj ajakeHoB, oOmas (opmysia, HOMEHKIATYpA.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKEHOB, SP>-TUOPUIM3aIIHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3UM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Ousnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIOKEHHUE TPU JBOWHOU CBS3H,
noymMmepu3anuu u okucienus. [Ipapmino MapkoBHukoBa. KauecTBeHHbIE peakiiuu
Ha JBONHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIMPOBAHHbBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanys conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psaj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl allKMHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKI[MU TPUCOEANHEHUSA, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHUCJIEeHUsI. KHCITIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakliMy Ha TPOWHYIO CBsA3b. CHOCOOBI MOMyYEHUSI U IPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopoibl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30a. DU3UYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIIECHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oen3ona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUs U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIe Ta3sl. HedTh U €€ mpoucxoxaeHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHUE TaJOTCHIPOU3BOAHBIX YIIIEBOAOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMeéM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIlCHUM:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJ0PO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyYCHUE ITUIICHA U U3yYCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ kojueknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIACTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudeckKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, H3OMepHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckue CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NUEeCKue Hu
XUMHUYECKHE CBOMCTBA: pEAKIIMU 3aMEIIEHUS], B3AUMO/ICICTBUE C OPTaHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMH, KAUeCTBEHHAs peaKlisl HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeohuIsHOTo 3amenieHus. [leficTBrue Ha
opraHu3M yenoBeka. CriocoObl MOTYyYEeHHS] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CnocoObl nosrydyeHus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHUS.
OxkucieHue anpJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U TPUMEHEHUE AJIbACTUAOB U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusznueckue CBOMCTBRA
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIMU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOJAHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAJIbMUTUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas QopMyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CPELE.

Kupsi. Ctpoenue, puznuecke U XUMUUECKUE CBOMCTBA )KUPOB: THAPOIIN3 B
KHUCIION M 1mIesIo9HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIpEeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcuprbo3a. du3rueckre CBONCTBA M HaXOXJeHHE B Mpupojae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  DPU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIPOJIN3, MoydyeHue 3GupoB 1eioio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTA B albJIETH] HAa PACKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u rugpoxcunom meau(ll)), peakuus riauepuHa ¢ TUIAPOKCUIOM
meau(Il), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEWCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(Il), BzaumonecTBrue kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o Temam «Crnuptel U (EHOJBDY,
«Kap6onoBsie kuciaoThl. Cl0KHbBIE 3(DUPHI».

A3oTcoaep:kalye OpraHudecKue coeMHeHunsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUyecKue W apOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue mosekyin, obmias dopmysia, U30MEpHsi, HOMEHKIATypa U (HU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA ann(aTUUECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — IPEACTaBUTEb aMUHOB apOMAaTUYECKOT0 psiia. CTpOCHUE aHUIIMHA.
BzaumHoe BiusHHME Tpynnm aTtoMoB B MoJeKkyle aHuwiuHa. OcoOGeHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauyecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHoOB. [lomydyenue aHwiMHa u3
HUTPOOCH30I1A.

AmMuHoOkucI0Thl. HomeHknarypa u nzomepusi. OTaenbHbIe MPEACTABUTENN O-
AMHMHOKHCIIOT:  TJIMLWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAlUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kax npupoaHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TpPETUYHAA
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypalus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCNEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX IPEBPAILICHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUU, LIBETHBIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TCOoIep)KAINE OPTAaHUYECKUE COEAUHEHUA» U «Pacnio3HaBaHME OPraHUYECKUX
COCAMHEHUID.

BricokoMoOJIeKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHBb MOJUMEPU3ALUN, CPEAHSS MOJIEKYJIApHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHUWIXJIOPU,  TOJTUCTUPOJ, MOJIUMETUIMETAKpWiIaT, MOoJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpa3iiaraeMbie MOJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOISIINX B €TI0 COCTAB, HAXOXKICHUE MOJIEKYJISIPHOMN
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHHUS, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJIbI OpraHMYEcKOTo BeIllecTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIOCOOOB MOJY4YEHUSs, OINpEAeNIeHUEe J0IH
BBIXO/Ia MPOAYKTA PEAKLMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIUX €CTeCTBEHHO-
HAy4YHbIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBINA (HaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, H3MEpEHUeE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

duznuka: Marepus, arToM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knetka, opraHu3M, JKOCHUCTeMa, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOMHBIA THUI THUTaHUS, OpOKECHHE,
dboTOoCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOILIIUBO.
TexHonorusi: MNUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOUIUE CPEJICTBA, MAaTEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUUECKUEe YpPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukaius XuMUIeCKUX dJIEMEHTOB (s-, p-,
d-, f-omementsr). PacmpeneneHue SIEKTPOHOB 1O AaTOMHBIM  OPOUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(UTYpAIIMHd HOHOB.
DIIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKUX JJEMEHTOB C COBPEMEHHON TEOpUEH CTpPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CII0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3HaUeHUE MepuoguIecKoro
3akoHa /.M. Menaeneena.

XuMudeckass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiindeckas. MexaHu3Mbl 00pa3oBaHHUS KOBAJEHTHOW CBSI3U: OOMEHHBIN H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOICCTBUS.

BasieHTHOCT, M BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEJIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pacTBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBOopax. CnocoObl BbIpaXXEHUSI KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEUIECTBA B PAaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHBIC
HAa3BAaHUS OTIEIbHBIX MPEICTABUTEIEH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIuM MpHU XUMHUYECKUX peakiusax. TemnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIH.
TepMoOXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTtanu3aTopsl.

O6paTtumble U1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutuyeckas aucconuainus. CuibHble U Ccla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcCTBOPOB: KHUCIOTHAsi, HEHUTpasbHas,
mienouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWUSI.
Baxneiimue OKUCIUTENM W BOCCTAaHOBUTENU. MeToa AJIEKTpOHHOro OaaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACINIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO MHIWKATOPOB, M3YYEHUE BIUSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaimioB B [leproaudeckol cucreMe XUMUYECKUX 3JIEMEHTOB
JI.. MeHneneeBa 1 0OCOOCHHOCTH CTPOSHMsI MX aToMOB. Du3nyueckue CBOWCTBA
HEMETaJIOB. AJUIOTPOIHS HEMETAJIJIOB (Ha MpuMepe Kuciaopoaa, cepsl, pocdopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
MeTaJlIaM1 U HeMeTaJlllaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTHI.

lamorensl. HaxoxneHue B mpupoze, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeime KUCI0pOACOAEpKAIINE
COEIMHEHUS TayoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajoreHoB. [[puyMeHeHNe TaJOreHOB U UX COCUHEHUH.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
KUCaopojaa. PU3NYeCcKue U XMMHUYECKUE CBOMCTBA M IMPUMEHEHHE KHUCIOPOJAa U
030Ha. OKCUABI U IEPOKCUABI.



Cepa. Haxoxpaenue B mOpupoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBogopon, cyiabduasl. Oxcun cepsi(IV), oxcun
cepol(VI). CepHucTtas u cepHast KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEpHOIL
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKcuabl azoTa. A30TUCTast U a30THAs
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €ro COeIMHEHUI. A30THbIE Y100pEHusI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl ocdopa, GochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXaeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(Il), okcun yrimepona(IV), yronpHas kuciora u eé
coJii. AKTUBHPOBAHHBIN yroib, aicopOuus. DymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, U €T0
COEIMHEHUMH.

Kpemuuii. HaxoxpaeHue B mpupojie, CIocoObl MOJy4YeHHUs, (PU3HUECKUE H
xumudeckue cpoiricTBa. Oxcun kpemHus(IV), kpeMHHEBas KUCIOTa, CHUIUKATHI.
[Ipumenenue kpeMHHs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MeraiuioB B Ilepuoanueckor cUCTeME XUMUYECKUX DIJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOrmue
¢usznueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetawioB.  OOmme  crocoObl
HOJIyYEHUS METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3un metawioB. CrnocoObl 3alIUTHI OT
KOpPpPO3UH.

O6mrast xapakrepuctuka MmeTawioB [A-rpynmsr [lepuonuueckoit CUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: nomydeHue, puandeckue u XuMUIECKHE
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

Oo6mrast xapakrepuctuka MetamuioB IIA-rpymmer [leprogndeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJiydyeHue, (QPU3NUYEeCKUe u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTKoCTh BOABI U CLIOCOOBI €€ yCTPpaHEHUSI.

ANIOMUHUI: TIONTy4eHHE, ((U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro coeluHeHui. AMQOTEepHbIE CBOHCTBA OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnonnueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3nYeCcKue U XMMUYECKHE CBOWCTBA XpOMa M €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U AUXpOMATHI, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NpUMEHEHUE Xpoma.

OU3UYeCKUEe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3NYEeCKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHue xenesa u
€ro CIUJIABOB.

DU3NYECKUE U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuu. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[Muuk: nomydeHue, (PU3MYECKHE WM XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
IIMHKA U €70 COCTMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBPALCHUN:
u3ydeHrue oO0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJCHCTBHE
IIEJIOYHBIX U MIEJTOYHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCICTBUE LIMHKAa W JKejie3a C pacTBOPAaMHU KHUCIOT U
IeJI0YEeH, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILIMHKA C
pacTBOpaMy KHCJIOT U ILIEJIOYEH, pEUIEHNE SKCIIEPUMEHTAIBHBIX 3aJa4 [0 TEMaM
«l"anorensr», «Cepa u e€ coenuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAyYHBIX METOJAX MO3HAHUS U METOAOJIOTHUM HAYYHOTO HcciaenoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeIIeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI MOTYYEHUSI METAIIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHNE OKPYIKAIOLIEH CPEAbI U €ro nocueAcTBus. Ponp xumun B
o0ecTIcUeHUHN YHEPTETHIECCKON OS301TaCHOCTH.

Xumuss H© 310poBbe uenoBeka. JlekapctBenHble cpeacrBa. [IpaBuiia
WCMOJIB30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.

XVMUS TIAIIA: OCHOBHBIE KOMIOHEHTHI, MUIIEBbIC J00aBKu. Ponb Xxumun B
o0ecreyeHuy NUIeBol 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuia
0€30IacCHOr0 UCIIOIB30BaHUS MPETAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

XuUMHSI B CTPOUTEILCTBE: BAXKHEUIIIME CTPOUTENbHbIE MaTepuaibl (LIEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 351eKTpoHuky. HanoTexHonoruu.

Pacuétnrlie 3agaumn.

Pacuétel: Macchl BemecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MacCe WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECTB, MACChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIACIEHHOW MAacCOBOM JIOJIEN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, 10JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarus ~ MeXnpeaMETHBIX  CBS3€H MpU  M3YYCHUH  OOmer u
HEeOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIMX e€CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHATHIX B OTAEIBbHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS . SBJIICHHE, HAYYHBIN (akT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJU3, CUHTE3, KiaccHU(UKalus, IePpUOIUIHOCTb, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJI€JIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUI YPOBEHB, BEIIECTRBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, HACANBHBIA Ta3, (HU3NUECKHE
BEJIMYMHBI, €UHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUsl, MacCa.

buomnorus: kierka, opraHu3M, SKocucTema, ornocdepa, MeTaboIU3M, MaKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KHUPBI, YIJICBOABI, HYKICHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJE3HBIE MCKOIIaeMble, TOIUIMBO,
pPECYPCHL.

TexHOJIOTHsI: XUMHUYECKash MPOMBIIIIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepUAIbl, CEITbCKOXO3IUCTBEHHOE IMPOM3BOJICTBO, MUIIEBAs MPOMBIILICHHOCTD,
dbapMareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NnpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHUATOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHUHA
HA VTJIVBJIEHHOM YPOBHE CPEJHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero o0pa3oBaHusl BBIJEICHBl CIEAYIONIME COCTABISIOIIME: OCO3HAHME
0o0y4JarolmuUMHCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBUJIaMM W HOPMaMHU TOBEJACHUS;, HaJIU4Ue
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE pe3yJdbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
00Oy4Jaromuxcs B MPOIECCE pean3alui 00pa3oBaTENIbHON NeATEILHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NESITEIbHOCTH MPHU CO3/IaHUH yISOHBIX
NIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATEILHBIX 33]1a4, BHITOJTHEHUU XUMHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH JIESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTINTAHUS

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYSCTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAaOMIOJIEHUH, KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IIOJIYYEHHUH U MOCIEAYIOIIEM aHATU3E
HMH(pOpMAaIH O EPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS ¢

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIOCOOHOCTU OIIEHMBAThH CUTYAIlNU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBLIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUs IEHHOCTeW 3740poBOro M Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIrO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS TIOCIEICTBUN U HENPUATHS BPEIHBIX NMPUBBIUCK (yMOTpeOIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEUICHUUM NPAKTUYECKUX 3adad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQPECCUil pa3iuyHOrO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOASAM TpyAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYabHON TPaeKTOPUH
oOpa3oBanus, Oymymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

NOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTHKEHHM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;



AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpEd OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEIbHOM, KOMMYHHKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHMBHO TMPOTUBOCTOSTH HUICOJIOTHUHU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U 0OIIECTBEHHOMN NTPAKTUKHY;

NOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPYKAroIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHWHU TPOoOJeM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIN3AIMU: B €€ TYMAaHUCTUYECKON HATPABJIEHHOCTH U BaXKHOW POJIM B CO3/IaHUU
HOBOM 0a3bl MaTepuajbHOH KYJIBTYPHI, B PEIICHUU TJI0OAIBHBIX IMPOOIEM
YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUCHUU YCIOBHM
YCIICIIHOTO TPYZa U SKOJOTUYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOIO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
noJydaeMble 3HaHMS JIJISl aHAIU3a U OOBSICHEHUS SIBICHUN OKpPYXKAIOIIEro MUpa H
IPOUCXOASAIIMX B HEM U3MEHEHHM, yMEHUS 1eJ1aTh OOOCHOBAaHHbBIC 3aKIIFOYEHUS HA
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIUXCA JAaHHBIX C IENbIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKOU AEATEIIBHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HEMPEPHIBHOMY OOpa3oBaHUI0 U
caMOoOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENBbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpenMeTHbIE pe3yibTaThl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAOT:

3HAQUMMBbIE  JUIA (GopMHpOBaHUS  MHPOBO33PEHUSA  OOYYaAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M cHenu(pUKYy METOIOB IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPTUs, SIBJICHHE,
MpoLece, CUCTEMAa, HAYYHbIA (aKT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE y4eOHble JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJbHbIC yueOHbIE
JIEVCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIE Pe3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHvYecKHe JAeiCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETIAMU;

UCIIOJI30BATh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA JJIsl OOBSICHEHUS! OTACIBHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIS KIAacCU(PHUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUil;

YCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJEHUS (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, (GOPMYJIHUPOBATH BHIBOIbI U 3aKJIFOUCHUS;

MIPUMEHSThH B MPOIECCE MO3HAHUS HCIOJIb3yeMbl€ B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUYECKU I
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmyJlia, ypaBHEHHE XUMHUUYECKON peakinu
— MPU PEIICHUH Y4YEOHBIX MO3HABATEJbHBIX U MPAKTHYECKUX 3a7ay, NPUMEHSThH



Ha3BaHHbBIE MOJICTBLHBIE MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LIEJIM U 33J1a4l UCCIIEIOBAHMUS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOIO TUIAHUPOBAHUST W TPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HAOJI0/IaTh 3a XOJOM
mpoliiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000I1IeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
JEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHUsI TPAKTUUECKUX 3a/1a4, TIPUMEHEHHUIO Pa3TUIHBIX METOJIOB
MTO3HAHUS.

3) paboTa ¢ nunpopmaunmeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HMCTOYHMKAaX WHPopManuu (HAy4IHO-
NOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WH(POPMAITUIO PA3TUYHBIX BHJIOB U (GOpM
peaCTaBICHUSA, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHBOPEUYHBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpPMY  TNPEICTABICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCITOJIH30BaTh HAYUHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU
nHpopManuei: NMPUMEHATh MEKIPEAMETHBIC ((PU3MYSCKHE W MaTEMaTHYCCKHUC)
3HaKH U CUMBOJIBI, (POpMYIIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ IUAJI0ra U/WUiIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOro MpoeKkTa, u (opMyJIupOBaTh BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUK B
X0J1e 00CYKJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eICTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNroOpuTM JIEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIENOBaTEIbCKUX 3a/a4, BbIOUpaTh Haubosee
3G (eKTUBHBIN Ccrmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI IPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeTHEro o0I1ero o0pa3oBaHus BKIIOYAIOT CICIIU(UISCKUE IS
y4eOHOro npeaMera «XuMUs» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI JACHCTBUN 110
OCBOCHHIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUM, BUIBI JACATEIBHOCTU TIO
MOJIYYCHHIO HOBOTO 3HAHUS M TPHUMEHEHHWIO 3HAHUN B PA3NIMUYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
U3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMHSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIULIUHBI, CO3[JaHUH HOBBIX MaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO
U IIPUPOJHOM CpeLE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIEpOIHBIN CKeNeT, PYyHKIIMOHAbHAS
Ipylmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTpPAHCTBEHHas (reoMeTrpuyeckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIepIKaIllie OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBpPAIICHUS DJHEPrUM TIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAHHUSI IPUYNHHOCTHA U CUCTEMHOCTH XUMUYECKUX SIBICHUI; IPEACTABICHUS O
MEXaHU3Max XUMUYECKUX PEaKlHil, TEepMOAMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUSI, O B3aUMHOM BJIMSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKyJaX (MHIYKTUBHBIH U Me3oMepHbIH 3¢ ek, opueHtanTsl [ u Il pona);
(akTONOTrMYEeCKNEe CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METaHOJIA, ITepepaboTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TMOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHMIA:

UCIIO0JI30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIMA  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTABIMBATh MOJEIIA MOJIEKYJI OPTAaHUYECKUX BEILIECTB I WUIKOCTPALIUU
X XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HU3YyUYCHHBIX
OpPraHMYeCKUX BEIIECTB II0 HUX COCTAaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpPEICTaBUTENCH OPraHUYEeCKUX BEIECTB (ITUJIEH, AlleTUJIEH, TOIYOJI, TJIMLEPHUH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbAeru], aleTOH, MYypaBbUHAs
KHMCJIOTa, YKCYCHasl KUCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAs, NMTAJIbBMUTUHOBAsA KHUCJIOTHI,
[VIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWIWH, JUBUHUI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
opranuuyeckux BemecTB A. M. bytnepoBa jisi 0ObICHEHUST 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XMMHUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTEIIEHM pa3JIUYHBIX KIIACCOB
OPraHUYEeCKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, AJIKAJIUECHOB, aJJKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIMPTOB, aJlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KHACJIOT, TIPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIEBOJOB (MOHO-, JM- MW  [OJHCAXapHJIOB),
WUIIOCTPUPOBAaTh ~ TFEHETUYECKYI0  CBSA3b  MEXJAY  HUMU  YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PpEAKIUHA C MCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh yMEHHS TOJITBEPX,AaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIMA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TpyNn aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €ro MePepadOTKH U MPAKTUIECKOE
MIPUMEHEHHUE TIPOJIYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIOCHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHATH OCHOBHBIE OTIEPAIIUU MBICITUTEITHLHOM
NEATeNIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHe, CUCTeMaTH3allMIo,



BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — M1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUHM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTb YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyIaM
U YPaBHECHHUSIM XMMHUYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3NUECKUX BEIUYUH
(macca, o0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXICHUIO XUMUUYECKOU (HhOpPMYIIbI
BEILIECTBA 10 MU3BECTHBIM MAaCCOBBIM JIOJIIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCJIEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOM JICSATEIILHOCTH Y€JIOBEKA, CBSI3aHHOM ¢ MepepadOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAIUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHHUPOBATH U IMPOBOJUTH
XUMUYECKUI D3KCIEPUMEHT (IOJIyYEHHE M HW3YYEHHUE CBOWCTB OPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 pAaclO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUII
0e30macHOro OOpaIlleHHs ¢ BEIIECTBAMU M J1a0OPAaTOPHBIM O0OPYIOBAHUEM,
dbopMynupoBaTh IeNb WUCCIENOBAHUA, TNPEJICTABIATh B pazIu4yHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa IKOJIOTHYECKH IIe1eCO00pa3HOr0 MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONpeIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIch nokazatens [1/1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBIN TONCK
XUMUYECKOW MHGOPMALIUH B PA3JIMYHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYI0 HH(POPMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTU, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMUpPOBaHUM MHUPOBO33pECHMSI U OOIMIEW KyJIbTypbhl UEJOBEKa, a TaKkxKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarOIIUE MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, ]P0 aTOMa, U30TOIIbI,
JJIEKTpOHHAss 000JI0OYKa aTtoma, S-, p-, d-aToMHBIE OpOUTaNU, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpUAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsA PpEIIETKA, XHUMHUYECKas peakuus, pPacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLUALMH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOW 3(dekT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINH, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUSI AIEKTPOJUTHUYECKON AUCCOLMAIMU, TEPUOAUYECKUI
3akoH /.. Menaeneera, 3aKOH COXpaHEHUsI MAacCChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBPALICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJMUYECKHUI S3BIK
XUMHWH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
U CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJICTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKHUX pEaKIUi, TEPMOJUHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XWMHUYECKOM pPaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaX; (DAKTOJOrMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BCIICCTB B OBITY W MPAKTHYECKOW JEATCIHHOCTH YeIIOBEeKa, OOMMX HAyYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAaHHOCTh YMCHHI: BBIABIATH XapaKTepHbIC NMPU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX PEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISTh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

c(hOopMUPOBAHHOCTh YMEHUM: KJTACCU(PUIIUPOBATH: HEOPTaHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH MO PA3JIMYHBIM MTPU3HAKAM (YUCTY U COCTaBY
pearupymoImx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTEreHEen
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApYyrHe);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KiaccuuKammu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOIUYECKOr0 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MemnzeneeBa, BaJJEHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YCK;

chOpMHPOBAHHOCTh YMEHHUMW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMWYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHYECKOW CBA3U MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIMA TTOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluii MOHHOrO0 OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEpPEe TUIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBul (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllue Hay4yHbIE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIEHUS PUCK-TIONIB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIOJCHUE, HW3MEpPEHUEe, MOJIeITUPOBaHUE,
AKCTIIEPUMEHT (peanbHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAILHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHEHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeATEILHOCTH Y€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABIIATHh B3aUMOCBSI3b XMMHUECKHUX 3HAHUM C
MOHATUSAMH W TIPEJICTABICHUSMHA APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAMUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSTUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIpHASA KOHLIEHTPALIMS»;
MaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUX B PEAKIMH BELIECTB; TEIIOBOTO 3ddekra
peaKiuyu; 3HAYEHHsS] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOW CTENEHBIO AMCCOLMAINM;, Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa pEaKlUH, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT mpuMecH ); TOJIM BbIXOJa MPOIYKTa peakuun; 00bEMHBIX OTHOIIEHUN Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUII  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBID HWHJIUKATOPOB, HM3yYCHHE BIUSHUSA
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3ajay 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopyaoBaHueM, GOpMYyIUPOBATH IIEJIb UCCIEAOBAHMS, MPEACTABISITH B PA3THIHON
dopMe  pe3ymbTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU [0 BBHIIOJHEHUIO Ja0OpATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPTAaHU3MBI ONMPEACITEHHBIX HEOPTraHMUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Apyrue), KPpUTHIECKH
aHAJTM3UPOBATH XUMUYECKYIO HHGOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
) NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOd XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
N bu6mmoreka [JOK
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 8
https://m.edsoo.ru/d69df650
M. bytiepoBa
Hroro no pazneny 8
Paspen 2. Yriesogopoabl
)1 [IpenenvHbIE YIIIEBOAOPOIBI — AJKAHBI, 5 bu6moreka [IOK
' IMKJIOAJIKAaHbI https://m.edsoo.ru/d69df650
5 HenpenenbHbie yriieBoIOpOIbI: AIKSHBI, 14 bubnuoreka [JOK
' AJIKaIUECHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTh4ecKue yrieBo0po/ibl (apeHbI 8
P YrIEBOIOPOEI (apeihi) https://m.edsoo.ru/d69df650
24 [IpupoiHbIE UCTOYHUKH YTIJIEBOJOPOJIOB U 4 bubnuoreka [IOK
' UX mepepadboTKa https://m.edsoo.ru/d69df650
2.5 l"anoreHnpou3BoIHBIE YTIIEBOI0POI0B 4 bubmorexa OK
' p A yr HOPOA https://m.edsoo.ru/d69df650
Wroro no pazgeny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIUHEHN s
3.1 Cruptsl. DeHon 11 bubmmorexa HOK
https://m.edsoo.ru/d69df650




KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

3.2 ketoHbl. Kap6oHoBbIe KUCIOTHI. CIIOKHBIE 21 bubmrorexa LIOK
https://m.edsoo.ru/d69df650
a¢upsl. XKups
b K
3.3 VYrieBobl 9 nonmorea 1O
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 12 bubmorexa [IOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 BricokoMosIeKyIIpHBbIE COCTMHEHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KVIACC

Ne i/t

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMblI

KoaudecTBO 4acoB

Bcero

JuexkTpoHHble (Hu¢poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

Crpoenue atoMa. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema

1.1 9 bu6mmoreka LIOK https://m.edsoo.ru/2dd57f24
XUMUYeCKnX deMeHToB J1. Y.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 bu6mmoreka [IOK https://m.edsoo.ru/2dd57{24
BEIIIECTB
1.3 XUMHUYECKUE PEAKITUU 19 bubnuoteka [{OK https://m.edsoo.ru/2dd5724
Hroro no pasgeny 39
Pa3znen 2. Heoprannueckast Xumusi
2.1 Hemeramnsr 31 bu6mmoreka LIOK https://m.edsoo.ru/2dd57f24
2.2 Mertaiisl 23 bu6mmoreka LIOK https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. XuMus 1 ;KU3HL
M . X
3.1 CTOJBI TOSHATHA B XHMHIL. AMMUA 1 9 bu6mmoreka LIOK https://m.edsoo.ru/2dd57f24
KU3Hb
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[IpenmMer u 3HaYeHHE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOOOPa3UH OpraHN4eCKUX

COEIMHECHU I

) DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U BO30YXIEHHOE COCTOsIHUS). BaneHnTHbie |
BO3MO>KHOCTH atoma yriiepoja

3 XUMHUYECKasi CBSI3b B OPraHUUECKUX COSTMHEHUAX. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM 1
CBSI31, CIIOCOOBI pa3pbIBa CBs3e

4 Teopus ctpoeHust opranndeckux coequaeHnii A. M. bytiieposa 1

5 Bunel n3omepun: CTpyKTypHas, IpOCTPAaHCTBEHHAs. DIIEKTPOHHBIE 3()()EKTHI B MOJIEKyIax |
OPraHMYeCKUX COCTMHEHUN

6 [IpencraBnenue o knaccudukanuu u cucremarndeckas HomeHkinarypa (IUPAC) opranndeckux |
BEIECTB

7 Kiaccudukanus peaknuii B opraHu4ecKOld XUMHUH 1
CucreMmaruzanys 1 0000IIeHNEe 3HAHUN 1[I0 TEME 1

9 AJKaHBI: TOMOJIOTHYECKH psijl, oOmias popmyrina, HOMEHKIATypa U U30MEpHsl, SIEKTPOHHOE U |
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII

10 DuU3MYECKUE U XMMUYECKUE CBOMCTBA aJIKaHOB 1

11 Haxoxnenue ankanoB B npupoje. CriocoObl MoTy4eHus U IPUMEHEHUE aJIKaHOB 1

2 Huknoankansl: o0mmast Gopmyna, HOMEHKIATypa U U30MepHUsl, 0COOCHHOCTH CTPOCHUS U |
XMUMHUYECKUX CBOMCTB, CIOCOOBI IOMYyUYSHHS U IPUMEHEHHE
Pemenue pacu€THbIX 337124 Ha ONpeAeTIeHIEe MOJIEKYISIpHON (OPMYIIbl OPraHU4IeCKOTO

13 BEILIECTBA 10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIIUX B €ro coctaB. CuctemaTu3aius u 1

0000111eHrE 3HAHUU T10 TEME




AJIKeHBI: TOMOJIOTHUYECKHI P, 0011as popMysa, HOMEHKIATYpa, JEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ. CTpYKTypHasi U LIUC-TPAHC-U30MEPHUSI AJTKEHOB !
15 du3nyecKue 1 XMMHUYECKHE CBOMCTBA alnkeHOB. [IpaBuino MapkoBHMKOBa 1
16 CriocoObI mosTydeHHs 1 IPUMEHEHHE aJIKEHOB 1
17 [Ipaktuyeckas padora Ne 1 mo teme "Ilomydenue 3TuIeHa U U3y4eHHE €ro CBOWCTB" 1
13 Pemenne pacu€THbIX 3a7a4 Ha ONpeAeIeHIEe MOJIEKYIISIPHON (OpMYIIbl OPraHU4eCKOro |
BEIECTBA
19 AnkaaMeHbl: conpsKEHHbBIE, U30JUPOBAHHBIE, KyMYIHpOBaHHbIE. OCOOEHHOCTH AJIEKTPOHHOTO |
CTPOCHHUS
20 XHUMUYECKUE CBOMCTBA COMPSKEHHBIX TUEHOB 1
21 CriocoObl mosTyueHus: U IPUMEHEHHUE aJIKaIMeHOB 1
2 AJNKUHBI: TOMOJIOTHYECKUN psifl, oOmias popmysa, HOMEHKIATypa, JIEKTPOHHOE U I
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (hM3MUECKHUe CBOMCTBA
23 XHWMHUYECKUE CBOMCTBA aJIKHHOB 1
24 KauecTBeHHBIE peakiiMy Ha TPOMHYIO CBSI3b 1
25 CrocoObl MoTy4eHHS ¥ TPUMEHEHUE ATKHHOB 1
26 Pemenue 3aga4: pacu€Thl 0 YpaBHEHUIO XUMHUECKOU pEeaKIIUU 1
27 CucreMmaruzanys 1 0000IIeHNe 3HAHUN IO TEME 1
)3 ApEHBI: TOMOJIOTUYECKUH psll, 001mast popmyiia, HOMEHKIATypa. DIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl OEH30J1a U TOJIyoJia, UX (PU3HUecKue CBOICTBa
29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU 3aMEILCHUS 1
30 XUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIMH MPUCOETMHEHHSI, OKUCIIEHHE TOMOJIOTOB OeH3071a 1
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB CTHPOJIA 1
3 Pemenue pacu€THbIX 33724 Ha ONpeAeTIeHIEe MOJIEKYISIpHON (OPMYIIbl OPraHU4IeCKOTO |
BEILECTBA
33 CrniocoObl nosTyyeHHs U IPUMEHEHUE apeHOB 1
34 I'eneTnueckas CBsI3b MKy Pa3IMYHBIMU KJIacCaMH YIJIE€BOJA0POJIOB 1




PacuéTpl 0 ypaBHEHHUAM XUMUYECKUX peakuuid. Cucremaruzanus u o0o0IIeHne 3HaHui 10

35 1
TeMe
36 [Ipupoausrii ra3. [lonyraeie HeTIHBIC Ta3bI 1
37 KamMeHHbIH yrob ¥ NpoayKThl €ro nepepaboTKu 1
38 Hed1p 1 cniocoOsr e€ nepepadotku. [IpuMenenrne npoayKToB nepepadboTku HedTH 1
39 ['eneTnveckas CBSI3b MEXKIY Pa3TUYHBIMU KJIaCCaMH YIJIEBOJIOPOJIOB 1
40 ["anoreHonpon3BoAHbBIE YTIIEBOAOPOIOB: 3JIEKTPOHHOE CTPOEHUE; PEAKLIUU 3aMELICHUS |
rajioresa
41 JlelicTBueE 1IE€T0Y€E HA TAJIOTEHITPOU3BOAHbIE. B3auMoaeicTBUE TUTaloreHaJIKaHOB C MAarHUEM 1
Y [IMHKOM
42 Cucremaru3zanus 1 00001IeHNE 3HAHUM 110 paz3zeny "YrieBoaopoas"” 1
43 Kontponsnas padota o treme "YrieBoaopoas" 1
m [IpenenbHbIE 0THOATOMHBIE CIIUPTHI: TOMOJIOTUYECKU psif, o0mas hopmysa, CTpOCHHE |
MOJIEKYJI, U30MEepHsi, HOMEHKIATypa, kKiaccuduxamnus, Gpu3nieckue cBocTBa
45 XUMHUYECKUE CBOMCTBA MPEEIbHBIX OJJTHOATOMHBIX CIIUPTOB 1
46 CriocoOpl oTy4eHHSI ¥ TPUMEHEHUE OTHOATOMHBIX CITUPTOB 1
47 [Ipocteie 3¢upbl: HOMEHKIIATypa U U30Mepusi, 0COOEHHOCTH (PU3MUECKUX U XUMHUYECKUX |
CBOICTB
48 MHoroaToMHbI€ CIIUPTHI: ITUIICHTIIUKOJIb U TIULEPUH, UX (PU3HYECKUE U XUMUYECKHE CBOMCTBA 1
49 CriocoOblI MosTyueHus: U IpUMEHEHNE MHOTOATOMHBIX CITUPTOB 1
50 @DeHo: CTpOoeHHUE MOJIEKYIIbI, pu3ndeckue cBoicTBa. TokcuuHOCTh (heHoa 1
51 XuMHYecKue CBOMCTBa (heHoIa 1
52 CriocoOslI mostydeHus: U mpuMeHenue GpeHomna 1
53 [Ipaktnyeckas padota Ne 2. Pemenue skcrepuMeHTaIbHbIX 3aa4 1o TeMe "CrnupTsl U heHos!" 1
54 CucremaTu3aius 1 0000IIeHHe 3HAHUN TI0 TEME 1
55 ANbJIErUIbI U KETOHBI: JIEKTPOHHOE CTPOSHUE KapOOHHUIIBHOM TPYIIIBI; TOMOJIOTHUECKUE PSIBI, |

obmras popmysa, U30MEpHUsi 1 HOMEHKJIATypa




56 AJNbJeTuabl ¥ KeTOHBI: (PU3UUECKUE CBOMCTBA; PEAKIIUU IPUCOCTUHEHUS 1
57 Peaknuu oxucineHus U Ka4eCTBEHHBIE PEAKLIIUK AJIbICTUIOB U KETOHOB 1
58 CriocoOBI MOJTyYeHUs AJTbJICTHIOB U KETOHOB 1
59 OHOOCHOBHBIE TIPeIeNIbHBIE KAPOOHOBBIE KUCIOTHI, 0COOCHHOCTH CTPOSHHS UX MOJICKYJI 1
60 N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pU3HUYecKre CBOMCTBA 1
61 XUMHYECKHE CBOMCTBA MPENIENbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 1
62 Oco0eHHOCTH CBOMCTB MypaBbMHON KHUCIOThL. MHOTOOOpa3ue KapOOHOBBIX KUCIOT 1
63 Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U ApOMATUYECKIX KAPOOHOBBIX, IUKAPOOHOBBIX, |
TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BoICIINX KAPOOHOBBIX KHCIOT
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 1
65 CriocoOblI mosTydeHus: ¥ MpUMEHEeHHE KapOOHOBBIX KHCIOT 1
66 CrnoxHbIe Y)UPBI: TOMOJIOTHYECKUH Psifl, 001Iast opMylia, M30MepUsi © HOMEHKIIaTypa 1
67 dusndeckre 1 XAMUYECKHE CBOMCTBA A(UPOB 1
68 Pemienne pacuéTHbIX 3aa4: IO YPAaBHEHUIO XUMUYECKOH peakiiy, Ha OTpe/IeIeHNe |
MOJIEKYJISIPHOM (OPMYJIBI OPraHUYECKOTO BEIECTBA
69 IIpakTnyeckas pabora Ne 3. Pemenue skcnepuMeHTanbHbIX 3a1a4 1o teMe "KapOoHoBbIe 1
kucioThl. CroxHbie 3upbr"”
70 Kupsr: ctpoenue, Gpuzndeckue 1 XUMHIECKHE CBOMCTBA (THIPOIIU3) 1
71 OcoOeHHOCTH CBOWCTB JKHUPOB, COAEPKAIIUX OCTATKU HENPEAEIbHbIX )KUPHBIX KUCIOT. JKUpbl B |
pUpoJe
7 MBpl1a Kak cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX Motoliee aeiictue. [lonstue o |
CHUHTeTHYecKuX Moromux cpenacrsax (CMC)
73 I'eneTnueckas cBsI3b YIJI€BOJIOPOJIOB U KUCIOPOACOIEPKAILIUX OPIraHUYECKUX BELIECTB 1
74 Pacuérel 110 ypaBHEHUAM XUMUYECKUX PEAKIUN 1
75 Cucremaru3zanus 1 0000IIeHHe 3HAHUH 110 TeMe 1
76 OO11ast XxapakTepUCTHUKA YIIIEBOJOB U KIacCU(pHUKAIMS YIIIeBOAOB (MOHO-, TU- U 1

HOJII/ICElXElpI/II[LI)




77 MoHocaxapuasl: (pU3HUECKUE CBOMCTBA U HAX0XKICHUE B IPUPOJIE

78 [IpumeHenue rit0K03bl, €€ 3HaUEHNUE B )KU3HEAEATEIbHOCTH OpraHu3Ma

79 Jucaxapuipl: caxapo3a, MajbTo3a U Jlakro3a. HaxoxieHue B npupojie v NpuMeHEeHNe
JcaxapuioB

80 [onmucaxapuapl: CTpOEHHE MaKPOMOJIEKYJI, (PU3HUECKIE U XUMUIECKHE CBOWCTBA, TPUMEHEHHE

81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX

%2 Pemenue pacueTHbIX 3a7a4 Ha ONpeAeIeHUE JI0JIM BBIX0/1a IPOAYKTa PEAKIIMU OT TEOPETUUYECKU
BO3MOYHOTO

83 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 pa3eTy

84 KonTtponsHas padota o teme "Kucnmopoacoaepkaimine opraHndeckue coeTuHeHus"

85 AMuHBIL: Knaccu(uKanus, CTpoeHue MoJIeKyd, oomas Gopmyina, H3oMepus, HOMEHKJIaTypa u
(uznueckue cBoiicTBa

86 XHUMHYECKUE CBOMCTBA aTM(paTHICCKUX aMHUHOB

87 AHUIWH: CTPOCHHE aHWJIMHA, 0COOCHHOCTH XUMHYECKIX CBOMCTB aHMJIMHA

88 CriocoOpl MoTy4eHHs U IpUMEHEHNE aTru(paTHICCKUX aMHUHOB

29 AMMHOKHUCIIOTHI: HOMEHKJIATypa ¥ u3oMepus, huzndeckue cBoicTBa. OTaenbHBIC
MIPEICTaBUTENH O-aMUHOKHCIIOT

90 XUMUYECKHE CBOMCTBA AaMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HaYeHEe aMUHOKUCIOT. CUHTE3 U
TUAPOJIU3 MENTHIOB

91 benku kak mpupoHbIe TOTUMEPBI; CTPYKTYPBI OEIKOB

92 XUMUYECKUE CBOMCTBA OEKOB

03 A3zoTcozep:kalye reTepoKInIecKkue coenHeHns. HykiaenHoBble KHUCIOThI: COCTaB, CTPOCHUE
1 OHoJIOruYecKast poJib

94 [IpakTuueckas padborta Ne 4. Pemenue skciepuMeHTaNbHBIX 33124 M0 TeMe "A30TcoAepKaiine
OpraHUYecKue coeTuHeHus"

95 [IpakTudeckas paborta Ne 5. PemieHue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "PacrnosnaBanue

OpPraHUYECKUX COCTMHEHUI"




96 KonTponpHas padorta o Teme "A30TcoaepIKalire OpraHnuecKue CoeTnHEHHS " 1

97 OCHOBHBIE TIOHATHS] XUMHH BEICOKOMOJIEKYJISIPHBIX COSIMHEHUH M METOIbl MX CUHTE3a — !
MOJIMMEPHU3AIHST U TIOJTHMKOHICHCAIHSI

98 [Tnactmaccel. YTrimzaius U nepepadoTKa MiacTHuKa 1

99 DnacToMepsl: HaTypaJbHbIM CUHTETUYECKHE Kaydyku. Pe3nHa 1

100 BookHa: HaTypanpHBIE, HCKYCCTBEHHBIC, CHHTETHYEeCKHE. [[oMMeps! criennaibHOTo |
Ha3HAYCHUS

101 [TpakTuueckas padota Ne 6. Perenue sxcriepuMeHTaIbHBIX 3a/1a4 1o TeMe ""Pacro3HaBaHue |
IacTMacc ¥ BOJIOKOH"

102 O060011eHre U crUcTeMaTU3allks U3y4eHHOTO MaTepuaiia o reme "BricokoMoneKyaspHbIe )
coequHeHus"”

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka
Bceero
1 AtoMm. CocTaB aTOMHBIX sifiep. XUMUYECKUN neMeHT. Y30TombI 1
2 CrpoeHue 3/IeKTPOHHBIX 000JI09EK aTOMOB, KBAHTOBBIE UKCIIa 1
3 Knaccudukarys XuMuueckux 3IeMeHTOB (s-, p-, d-, f-31emMeHThI) 1
4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1
5 DNeKTpOHHBIE KOH(PUTYpAITUU ATOMOB JIEMEHTOB B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUH 1
6 DNeKTpOHHBIE KOHPUTYpAITUU HOHOB. DJIEKTPOOTPHUIIATEIILHOCTh 1
7 [Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa xumuueckux 3nemeHToB . . Menzaeneesa, 1
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHUS AaTOMOB
g 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX AIEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX U |
CJIOXHBIX BEILIECTB IO IPYIIaM U Iepruoaam
9 Cucrtematusanuus 1 0000IIeHIE 3HAHUN 110 TEME 1
10 Buapl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOM CBs3U. BomopoaHas CBs3b. 1
MexMoIeKyIIpHbIE B3aUMOJACHCTBUS
1 BaneHTHOCTP U BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b AJIEKTPOHHON CTPYKTYPBI MOJIEKYI C |
UX TE€OMETPUYECKUM CTPOCHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB U HOMEHKJIATypa 1
13 BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIIAPHOTO CTPOCHUS. THIBI KPUCTAJUIMYECKUX PEIIETOK U |
CBOICTBa BEILIECTB
14 [Tonsitre o aucnepcHbIX cuctemax. IlpeacraBienre o KOJUIOUIAHBIX PaCTBOpax 1
15 HctrHHBIE paCTBOPHI: HACKIIIEHHBIE U HEHACKIILIEHHBIE, pACTBOPUMOCTh. Kpucraminoruaparst 1
16 CrniocoObl BbIpaKEHHUS KOHIIEHTPALUU pacTBOPOB 1
7 Pemrenue 3aau ¢ ucnoyib30BaHUEM NMOHATUH "'MaccoBasi 107151 paCTBOPEHHOTO BelecTra', 1

"MoJisipHasi KOHUEHTpanus"




18 Knaccugukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIECTB 1

19 CucremaTu3zaius 1 0000IICHHE 3HAHUIA 110 TEMe 1
KonTtponrHas padora o temam "Crpoenue atoma. [lepnoamueckuii 3akon u [lepuoamdeckas

20 cucrema xumuueckux 3nemeHToB [l. V1. Menneneesa", "Ctpoenue Bemectsa. MHorooopasue 1
BelecTB"
Krnaccudukanus XuMHUYECKUX peakluii B HEOPraHWYECKOM 1 OpraHn4ecKol XUMHUH. 3aKOH

21 COXPAaHEHHUS MacChl BEILIECTB; 3aKOH COXPAaHEHUS U MPEBPAIlCHUs SHEPTUH PH XUMUYECKUX 1
peakuusax

22 TemoBbie 3¢ dexThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUs 1

23 Brruncnenus o ypaBHeHUAM XMMHYECKUX PEAKINNA U TEPMOXUMHUYECKUM YPAaBHEHUSIM 1

24 CKOpOoCTh XMMHUYECKOHN peaklny, €€ 3aBUCUMOCTD OT pa3IMuHbIX pakTopoB. Karanus u I
KaTaJanu3aTopbl

25 ['omoreHHsIe ¥ reTeporeHHbIE peaKIuu 1

26 [IpakTuueckas padota Ne 1 mo teme "Bnusare pa3nuuHbiX (pakTOpOB Ha CKOPOCTh XUMHUUECKOU 1
peakuun"

27 OO6patumbie 1 HEOOpATUMBIE PEaKIIU. XMUMHUECKOE PAaBHOBECHE 1

)3 [IpakTrueckas padota Ne 2 o teme "BiusiHue pa3nuyHbIX (PaKTOPOB Ha MOJIOKEHUE 1
XUMHUYECKOTO paBHOBECHS"

29 DnekrponuTrieckas aucconnanus. CuiabHbIe U cladble MIeKTPOoauThl. CTENeHb TUCCOIAIuN 1

30 Honnoe npousseaenue Boapl. Cpeaa BOJHBIX pacTBOpoB. Bonopoauelii mokaszarens (pH) 1
pacTBopa

31 IMuaponus coseil. Peakiuu, npoTekaroye B pacTBOpax 3JIEKTPOJIUTOB 1

32 [IpakTuueckas padora Ne 3 mo Teme "XuMU4ecKre peakiiuu B pacCTBOPax dMEKTPOITUTOB" 1

33 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. BaskHel e OKUCIUTENN U BOCCTAHOBUTEIN 1

34 MeTo1 3IeKTPOHHOTO (JIEKTOHHO-MOHHOTO) OanaHca 1

35 DNEeKTpOIN3 pacTBOPOB U PaCIUIABOB BELLIECTB 1

36 Peurenue 3agau pa3auyHbIX TUIOB 1




37 Pewrenue 3a1a4 pa3auyHbIX TUIIOB 1
38 Cucremaru3zanus u 0000IeHue 3HaHu# 1o TeMe "XuMudeckue peakuun" 1
39 KoHnTpomnpHas padoTta o Teme "XuMUdIecKue peakiuu' 1
40 [Tonoxxenne Hemetaios B Ilepuoanyeckon cucreme XuMudeckux anemenTos /1. M. |
MeneneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DU3NYECKUE CBOWCTBA HEMETAILIIOB
41 AmtoTponusi HeMeTauioB (Ha IpUMEpPe KUCI0poia, cepbl, ochopa u yriaepoia) 1
42 Bonopona: nonyuenue, pusndeckue U XuMHUeCKue cBoicTBa. ['uapus 1
43 l"anorensl: HaX0X/I€HUE B PUPOJIC, CITIOCOOBI MOTYUYeHUs, ((PU3UIECKHE U XUMUYECKHUE CBOMCTBA 1
44 l'anorenoBoopoabl. BaxHelire KuCcaopoIcoaepKaniue COeIMHEHUS TaJlOr€HOB 1
45 JlaGopaTopHbI€ U TTPOMBIIICHHBIE CTIOCOOBI MMOTyUeHHUs rajloreHoB. [IpuMeHeHe raJoreHoB u 1
WX COCTMHEHHI
46 [IpakTuueckas padota Ne 4. PermeHue sxcriepuMeHTaIBHBIX 3a71a4 o Teme "l 'amorensr"” 1
47 Kucnopon: naboparopHblie U MPOMBIIITIEHHBIE CIIOCOOBI MOTy4YeHuUs, (PU3UUECKHUE U XUMUYECKHE |
cBoiicTBa. O30H. [[puMeHeHne Kuciaopoaa u 030Ha
48 OKcupl M IEPOKCHIBI 1
49 Pemenue 3ana4 pa3auyHbIX TUTIOB 1
50 Cepa: HaxOXJI€HUE B PUPOJIE, CIIOCOOBI MOTyYeHUS, PU3NUECKHE U XUMUYECKHE CBONCTBA 1
51 CepoBonopo, cyiabduabt 1
52 Kucnoponaconepxkamue coenuaenus cepbl. OCOOEHHOCTH CBOMCTB CEPHOU KUCIIOTHI 1
53 [IpakTnueckas paborta Ne 5. Pemienue skcriepuMeHTanbHbIX 3a71a4 o Teme "Cepa u eé |
coequueHus"
54 A30T: HaX0Xk/IEHUE B PUPO/IE, CIIOCOOBI MOJTy4eHUs, (GU3UUECKUE U XUMUYECKHE CBONCTBRA. |
AMMMaK, HUTPUAbI
55 Kucnopoacoaepxaimue coequaerus a3ora. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI 1
56 [IpumMeHeHMe a30Ta ¥ €ro COeAMHEHUH. A30THbBIE y100peHus 1
57 docdop: HaxOXKIeHHE B IPUPOJIE, COCOOBI MOTy4YeHHUs, (PU3HUecKre U XUMUUYECKUE CBOMCTBA. |

®ocounsl u pochun




58 Oxcunst hocdopa, hochopconepxamue kucaotbl. Conu pocHopHON KUCTOTHI 1
59 [Tpumenenue dochopa u ero coeaunenunit. PochopHbie y1oOpeHHS 1
60 [IpakTtudeckas padora Ne 6. Pemenue skcnepuMeHTaNbHbIX 33134 110 TeMe "A30T u pochop u |
WX COeMHEHUs"
61 Yriepo: HaxoXKJIeHUE B IPUPOJIE, aJUIOTPOTTHBIE MOTU(MUKAINN; (PU3HUSCKHAE U XUMUICCKIEC !
CBOWCTBA, IPUMEHEHNE
62 Oxkcun yranepona(Il), okeun yrinepona(IV), yronsHas kuciora u e€ coim 1
63 Pemenue 3a1a4 pa3nnyHbIX TUIIOB 1
64 Kpemuuii: HaxoxJieHue B IpUpOJE, CIOCOOBI MOJTyueHus!, GU3NYECKHEe U XUMUYECKHE CBOMCTBA 1
65 Oxcup kpemuus(1V), kpeMHUEBast KUCIOTA, CHIIMKATHI 1
66 [IpuMeHeHne kpeMHUS U ero coenHeHn. CTEKI0, ero moJlydeHue, BUJIbl CTEKIIA 1
67 Pemrenne 3a1a4 pa3nu4HbIX THIIOB 1
68 CucreMmaruzanus 1 00o0menne 3gaanii no reMe "Hemerasmisr" 1
69 KonTponsnas pabora no teme "Hemeranst" 1
70 AHanu3 pe3ynbTaTOB KOHTPOJIBLHOUN pabOThI, KOPPEKITUS OTITHO0K 1
71 [Tonoxxenne metannoB B [leproanyeckoit cucteMe XUMHIECKUX 31eMeHTOB. OCOOEHHOCTH 1
CTPOEHUS PJEKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB
72 O6uue ¢pusznyueckue cBoiicTBa MeTamioB. [IpumeHeHre MeTamioB B ObITY U TEXHUKE 1
73 CmnaBsl MetaiioB. Kopposust Metamios 1
74 Pemenue 3a1au pa3nuyHbIX TUIIOB 1
75 DNEKTPOXUMHUYECKUN Pl HANPsDKeHUH MeTaiyioB. O01ire crocoObl MOTy4eHHs] METaUIOB 1
O6mas xapakrepuctuka MetamioB IA-rpynmsl [leproandyeckoil CUCTEMBI XUMHYECKUX
76 aneMeHToB. Hatpuil u kanuii: nonydenue, Gpu3ndeckue U XUMUYECKUE CBONCTBA, IPUMEHEHHE 1
MPOCTHIX BEUIECTB U UX COCAMHEHUN
Oo6mas xapakrepuctuka MetaioB IIA-rpynme! [lepuoanueckoit cucTeMbl XUMHUYECKUX
77 AJIEMEHTOB. Maruuii v Kanpluii: TonydeHune, pu3ndeckue 1 XUMUYECKUEe CBOMCTBA, 1

NPUMCHCHUC MMPOCTHIX BCIICCTB U UX COE€IUHEHUI




78 JXe€ctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs 1

79 AntoMuHUH: ToTydeHue, GU3nYeckue U XUMHUECKHEe CBOMCTBA, IPUMEHEHUE 1

20 AmdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA ATFOMUHHUS, THIPOKCOKOMIUIEKCHI aTFOMHHUS, X |
[IPUMEHEHHE

81 Pemenue 3a1a4 pa3inyHbIX TUIIOB 1

2 [IpakTnueckas padorta Ne 7. PemieHue s3kcriepuMeHTaIbHBIX 3a7a4 10 TeMe "MeTanbl riaBHbIX |
noarpymnm”

23 OO611as xapakTeprucTuka MeTajioB nodounsx noarpymni (b-rpynm) [leproauueckoit cuctembl |
XMUMHUYECKUX 3JIEMEHTOB

84 Pu3nyecKnue 1 XMMHYECKHE CBOMCTBA XpOMa U €ro COSAUHEHUH, UX TIPUMEHEHNE 1

85 Baxneiimme coenqunenns Maprasuna. [lepManranar kanus, €ero OKHCIUTENbHBIE CBOWCTBA 1

26 du3NYECKNE U XMMUYECKUE CBOMCTBA JKeJe3a U ero coenuHeHui. [lonyyenne u npuMeHeHue I
CIUIaBOB KeJle3a

87 duU3NYECKNEe U XMMUYECKUE CBOMCTBA MEAH U €€ COEAMHEHUM, UX TPUMEHEHUE 1

28 ®u3nyecKknue 1 XMMHYECKHE CBOMCTBA IIMHKA U €r0 COCUHEHNH, X IPUMEHEHHUE. 1
I'mApOKCOKOMILIEKCHI IMHKA

29 [IpakTrueckas padota Ne 8. PerieHue skcriepuMeHTaIbHBIX 33/1a4 110 TeMe "MeTalbl 1
MOOGOYHBIX MOy

90 Pemenue 3a1a4 pa3auyHbIX TUTIOB 1

91 O6001eHre 1 cucTeMaTu3alys U3y4eHHOTo MaTepuaia o reme "Metabr" 1

92 KonTponsHas paborta no teme "Mertamibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKLIHS OMIHOOK 1

94 Ponp xumun B o0ecrieueHuu YCTOMUMBOTO pa3BUTH uenoBeyecTBa. [{oHATHE 0 HAYIHBIX |
METO/IaX UCCIIEN0BAaHUs BELIECTB

95 Hay4Hble NpUHLIMITEI OpraHU3alul XMMUYECKOT0 POU3BOJICTBA. [IpoMblIIIIeHHbIE CITOCOOBI |
MIOJIy4EHUS BaKHEHNIIINX BEILIECTB

96 XMMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelibl ¥ €r0 NOCIEACTBUS 1




97 XuMUs U 3J0pOBBE YEIOBEKA. JIEKAPCTBEHHBIE CPENICTBA 1
98 Xumus nun. Poias Xxumun B o0ecriedeHny NHUIIEBOH 6€30MacHOCTH 1
99 Kocmernueckne u mapdromepHbie cpeacTBa. beitoBas xumus 1
100 XHMHS B CTPOUTEIBCTBE. BaskHEWIIE CTPOUTENIBHBIE U KOHCTPYKIIMOHHBIE MATEPUAIbI 1
101 XuMus B celnbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpallbHbIE Y100peHus 1
102 CucremaTtu3zanus 1 000011eHNEe 3HaHUN IO TeEME 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUH JI€MEHT, aTOM, U30TOIIBI,
JJIEKTPOHHAs 000J0YKa aToma, s§-, p-, d-dJEKTPOHHBIC OPOUTAIH
aTOMOB, OCHOBHOE U BO30YXJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKyJIa,
BAJICHTHOCTh,  AJIEKTPOOTPHIATEIBHOCTh,  CTETNIEHb  OKHCJICHUS,
XMMHUECKasi CBSI3b (O- W T-CBSA3b, KpaTHBIE CBSA3M), THOpUIU3aLus
aTOMHBIX OpOWTaNel, KpUCTAJUIMYEeCKas PpEeHI€TKa, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIH O00BEM, MoOJIApHAs KOHILEHTpalus, pacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAIUIOTUAPATHI, YIIEPO HbIH
ckener, (yHKIMOHANbHAS TpYyMMa, paJuKal, U30MEepbl, CTPYKTYypHas
dbopmyna, wu3oMmepus (CTpyKTypHas, reoMeTrpudeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTMUYECKUNA psJ, TOMOJIOTH, YIJIEBOJOPOJbI,
KHCIIOPOJ- ¥ a30TCOJIEpKallie COeTMHEHUs, OMOJIOTUYECKU aKTHBHBIE
BemiecTBa (yrJieBOIbl, JKUPBI, OCTTKH), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHS, KPEKHHT, PUPOPMUHT,
TUNBl  XUMHYECKUX PpeaKUuil (OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUH HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U1 HEOOPATUMBIE), PACTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJUTHI,  DJIGKTPOJIUTUYECKAs]  JIMCCOLMALMSI,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, AJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM pCaKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOPUS XUMHUYECKOIO CTPOCHHUS OPraHUYECKHUX
BeulectB A.M. ByriepoBa, Teopust 3IEKTPOJUTUYECKON AUCCOLMALINH,
[Mepuomuueckwnii 3akon J[.. MennaeneeBa, 3aKOH COXpaHEHUSI MAcChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HaHMUs, JEXKalMe B OCHOBE IIOHUMAaHUS IPUYMHHOCTA U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIC IIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX




1.3

IpCACTaBJICHUA (O) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux

MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJIYICHHH U
0e30MacHOM  HWCIIOJIb30BAHUM ~ BAXKHEHIIMX  HEOPraHUYECKUX |
OPraHWYEeCKUX BEHIECTB B OBITY M MPAKTUUECKOW JEATEIbHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC ITPUHIUIIBI XUMHUYCCKOI'0 IMIPOMU3BOACTBA (Ha nmpumMepe
IIpOU3BOJACTBA CCpHOfI KHUCJIOTBI, aMMHWaKa, MCTaHOIJIa, Hepepa60TKI/I

He(pTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XApaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOHSITI/II\/JI,
NPUMECHATb COOTBCTCTBYIOIIUC TMOHATHA MpPU ONHMCAHHUU CTPOCHUA U

CBOWCTB HEOPraHUYECKUX M OPraHNYECKUX BEIIECTB U UX ITPEBPAILCHUI

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHWW C TOHSATHUSMU U TIPEACTABJICHUSIMHU
JIPYTUX MPEIMETOB ISl 00JIee OCO3HAHHOTO TOHUMAHUS U 0OBSICHEHUS

CYITHOCTH MAaTCPHUAJIBHOTO CIUHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIB30BATD:

3.1

HAaUMEHOBAHUS XMMHUYECKUX COEJAWHEHUN MEXIYHapOIHOTO COr03a
TEOPETUYECKOW W TPUKIAAHOW XHMHUHM U TpUBUAJIbHbIE Ha3BaHUA
BEILECTB, OTHOCSIIUXCS K HM3Y4EHHBIM KjaccaM OpPraHM4ecKuX |

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMMHUYECKYI0 CUMBOJIMKY IJIs cOCTaBieHHs] (GOpMYT HEOPraHMYEeCKUX
BEUIECTB,  MOJIEKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYEeCKUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKHUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUcC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

M0 Pa3NMYHBIM TPHU3HAKAM (YHCIY M COCTaBY pPEarupyrolINX BEIECTB,
TermoBoMy 3(dekTy peakiuu, H3MEHEHHMIO CTeleHeW OKUCIeHHUs

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPpU30BaATh 3JICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H B036Y)KI[éHHOM COCTOHHI/II/I) U HOHOB

XUMHYECKUX DJIeMEHTOB 1 — 4 nepnuoaoB HCpHOI[H‘-IGCKOfI CHUCTCMBI




J.1. MenneneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3Ysl TIOHATHUSA

§-, p-, d-27€KTPOHHbIE OPOUTAIIH, SHEPIETUUECKHE YPOBHU

ChopMUpOBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX IEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHHH 110

IIEPUOIaM U IpynIam

ChopMupoBaHHOCTE yMEHHUS COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peaKkuuil ¥ pacKpbIBaTh UX CYIIHOCTB:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ oCpecaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJHBIE M COKpAlllEHHbIE
YpaBHEHUs pEaKUMi HOHHOrO oOOMEHa, Y4YUThIBas YCIOBHUS, IpHU

KOTOPBIX 3TU pC€aKIU UOAYT 10 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMil KOMIUIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX TMpUMEpax XapakTep 3aBHCHUMOCTH PEaKIIMOHHON
CIIOCOOHOCTH OPraHUYEeCKUX COCJUHEHWNW OT KpPAaTHOCTH W THUIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3aUMHOTO BIIUSIHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TakKe OT OCOOCHHOCTEH peanu3aluu

Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUSI peakLnuit

8.2

XapaKTCPHbIC XUMHUUYCCKUC CBOMCTBa BC€IICCTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMM U 3allUCAMU ypaBHeHHﬁ XUMHYCCKHUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTAB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaéHHbIM KilaccaM |
IpylIaM COEIUHEHHH (MpOoCThie BEUIeCTBa, OKCHUIIbI, TUIPOKCHUIBI,
COJIM; YTJIEBOJOPOIbI, MPOCThIE 3(UPBI, CIIUPTHI, (EHOJIBI, AJIbJIETHIBI,
KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIBI,

aMHUHBI, aMUHOKHCJIOTHI, OCIIKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMHUYECKHM
dbopMynaM M ypaBHEHUSM XUMHUYECKHX PEAKIMI C UCHOIb30BAHUEM

(I)I/ISI/ILIGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOJTMYecTBa BEIecTBa) MPOAYKTa PEAKIINH, €CITH OJHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPEAeNEHHON
MacCOBO J10JIel pacCTBOPEHHOTO BEIIECTBA MM IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBOH Uil 00BEMHOM J10IH, BBIX0JIa MMPOIYKTA PEAKLIUU

10.3

TeTI0BOro 3 dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilagenue cucteMoi 3HaHUM O METOJAX HAy4HOI'O IO3HAHUS SIBJICHUUN
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX Haykax MU YMEHHE
OPUMEHSTh A3TH 3HAHUA NpPU HKCHEPUMEHTAIBHOM MCCIIEI0BAHUN
BEIIECTB U Il OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOMN NIEATEIbHOCTH YE€JIOBEKA U B IMOBCEIHEBHOM

KU3HHU

12

CdopMupoOBaHHOCTh YMEHHSI TMPUMEHSTH (MCHOJIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEIIECTB JJI SKCIECPUMEHTAILHON MPOBEPKU
TUTIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
peakui M TPOTHO3UPOBAHUS BO3MOMXHOCTEM HMX OCYHIECTBIICHHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS TSI OOBSICHEHUS] M TIPOTHO3UPOBAHHS
SBIICHUH, MMEIOINUX €CTECTBEHHOHAYYHYIO TPHPOMAY; IS TPUHSATHS

TPaMOTHBIX PEIICHH MTPOOJIEM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH

13

CdopMHUpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
OKCIIEPUMEHT (TIOJlyY€HHE W W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OpPraHWYeCKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIUU YIIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCIOPOACOIEPIKAIIUX OPTaHUIESCKUX BEIIECTB,
pelieHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  paclO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO  OOpamieHWss C BEIeCTBAaMH H  Ja0OpaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIEITH UCCIICIOBAHUS; TPEICTABIATh
B pa3inyHON (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIM3HPOBATH U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHUpoOBaHHOCTh YMEHHUS OCYLIECTBIATH I€IeHANPABICHHBIN TTOUCK
XUMHUYECKOW WHGOpMAlMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas U
y4eOHO-HayyHasl JUTEpaTypa, CPeiCcTBa MaccoBOW WH(pOpMAIMU, CETh
WNurtepner u japyrue), KpUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalrio, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHO 3a1aueit

15

CchopMHpPOBaHHOCTh yMEHMS MPOTHO3MPOBATH, AHAJIU3UPOBATH U
OLIEHMBaTh MH(OPMALMIO C MO3MULUH HKOJOrMYecKoil Oe30macHOCTH
HOCIEACTBUM OBITOBOM M MPOU3BOACTBEHHOW NIESATENBHOCTH YelIOBeKa,
CBSI3aHHOW C mepepaboTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS HA JKUBBIE  OpPraHU3MBbI
ONpENETEHHBIX BEUIECTB, IIOHMMAs CMBICT IIOKa3aTenis IpPeaesbHOU

I[OHYCTI/IMOﬁ KOHOCHTpAlu, W MOACHATL Ha MIpUMEpax CITOCOOBI




YMCHBIICHHA W MPCAOTBpAlICHUA HUX BPCAHOI'O BO3I[€I>10TBPISI Ha

OpraHusMm 4CJI0BCKa




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O XUMHUHN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJEIb  CTPOEHUS — aroMma.
Pacripenenenue 31eKTPOHOB TI0 SHEPTETHYECKUM ypoBHIM. Kitaccudukarus
XMUMHUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOSHUS SHEPTreTHUECKUX YPOBHEH
aToMOB (s-, p-, d-anemeHTOB). OCHOBHOE M BO30YKIEHHOE COCTOSIHUS

aTOMOB. DJIEKTPOHHAs KOH(UTYypaIus aroMa. BajJeHTHBIE 2JIEKTPOHBI

1.2

[Iepnognueckas cucrema xumuueckux aviemeHToB JI.MI. MeHnneneesa.
®usnueckuit cmbich [lepuoanueckoro 3akona .M. Menaeneesa. [Ipuunns
1 3aKOHOMEPHOCTH M3MEHEHHMSI CBOWCTB 3JIEMEHTOB M MX COEAMHEHHUH I10
neprojamM M rpymnmnam. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. DEKTPOOTPUIIATETLHOCTD. CTENEHb OKUCICHUS

1.4

Bunet xumuueckodt cBsi3u  (KOBaJIeHTHas, HMOHHAs, MeTaindyeckas,
BOJIOPOJIHAs) M MexXaHM3Mbl €€ oOpa3oBaHMs. MeXMONEKyIsIpHbIE
B3auUMOJIeiicTBUs.  BemiectBa  MOJEKYISIpHOTO W HEMOJEKYJISPHOTO
cTpoeHus.. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA

B€IICCTB OT THUIIA KpHCTaHHHqCCKOﬁ peH_IéTKI/I

1.5

Xumuueckass peakmusa.  Krnaccupukamuss XMMHYECKMX — peakIuid B
HEOPraHMYeCKOM M OpraHMYecKoil XWMHUU. 3aKOH COXpPaHEHHUS MaccChl

BEILECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMu4Yecknx peakiuii. TepMoxuMuieckue ypaBHEHUS

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE paBHOBCCHC. (DaKTOpLI, BJIMAOIIMEC Ha

COCTOSTHHE XUMHUUYECKOro paBHoBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunpHple U ciiaOble QJICKTPOJIUTLI.
Cpezla BOIHBIX pPACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaHBHafI, miej1o4Has.

Cremnenb JHUCcouanyy. Peakiimyu HOHHOTO oOMeHa

1.10

I'mpponus coneit. lonHoe npousBeneHue BoAbl. BomopoaHslil okazareib

(pH) pactBopa

1.11

CnocoObl BBIPAXKCHUA  KOHLOCHTpALlUW  paCTBOPOB: MaACCOBasA  JOJIA
paCTBOpéHHOTO BCIICCTBA, MOJIApHAasA KOHICHTpALus. HacrpimeHnssle u

HCHACBIIIICHHLIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNApaThl




1.12

OKHCIIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu. HOBCHCHI/IC BCIICCTB B

cpeaax ¢ pa3HbIM 3HaueHHeM pH. MeTobl 31eKTpoHHOTrO Oananca

1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarus HEOPraHUYECKUX COCVHEHU. Homenknarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHUYECKHE CBOMCTBA BAKHEHUIIMX METAUIOB (HATPUH, Kalui, KadblUH,
MarHui, aJJlOMUHHM, IIMHK, XPOM, JKeJIe30, Me/lb) U uX coenuHenuid. Oomue

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TaJOre€HOB, CEpPhI, a30Ta,
docthopa, yriaepoma W KpeMHHS)) W HMX COCIUHEHHMH (OKCHIOB,

KHCJIOPOJICOACPIKAITUX KUCIOT, BOJOPOHBIX COSIMHEHU)

2.4

I'enetmueckas CBI3b HCOPraHNn4Y€CKUX BCHICCTB, NMPUHAMJICKAINX K

Pa3IMIHBIM KJIacCcaM

2.5

Wnentuduxanus Heopranndecknx coeqnHeHu. KauecTBeHHbIE peaKkIuu

Ha HCOPTraHNUYCCKUEC BEIICCTBA U HOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcHOBHbBIE TOJIOKEHUS TEOPUHM XUMHUYECKOTO CTPOEHHUS OPraHU4YeCKHX
coequHenni A.M. byrtnepoBa. VYriepoAHbIi CKElNET OpPraHuYecKOou
MOJIEKYJbl. KpaTHOCTh XMMHWYECKOW CBSI3U. S- U P-CBSI3U. sp3-, sp2-, sp-
rubpuamuzanuy  opOuTaneil aToMoB yriepojaa. 3aBUCHUMOCTh CBOWCTB
BEIIECTB OT XUMUYECKOTO CTpOoeHUs MoJieKyi. ['omonoru. ['omonoruueckuit

psn. M3omepus 1 u3oMephbl

3.2

[lonsitne o ¢ynkuuonanpbHOU rpymme. OpueHTauuoHHbIE A(PPEKTHI

3aMeCTUTEIIEN

3.3

Hpe,[[CTaBJ'ICHI/Ie (¢} Knaccn(bnxaunn OPraHU4YCCKUX BCIICCTB. HOMCHKHaTypa
OPraHu4YCCKux COCI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘leCKaH) W TPpUBHAJIbHbLIC HA3BAHUA

BaKHEHIITNX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPraHU4YC€CKUX BCIICCTB

34

CB0OOIHOpAIMKAIBHBIH W HWOHHBIM MEXaHW3Mbl peakiuu. IloHsTHE O

HykJeoduie u snexrpoduiie. [Ipasmio MapkoBuukosa. [IpaBuio 3aiiea

3.5

Ankanbl.  XMMHUYECKME  CBOWCTBAa  aJKaHOB:  TaJOT€HHPOBAHUE,
JETUIPUPOBAHUE, TEPMUUYECKOE PA3JI0KEHUE, KPEKUHT, H30Mepu3alus,
ropenue. [lomyuenue ankanoB. [ukmoankanel. Chemuduka CBOWCTB
LUKJIOATKAHOB C MajblM pa3MepoM LHUKIA. Peakiuu NpucoeIuHEHUs U

PAaaIUKAJIBHOTO 3aMCIICHUA




3.6

AJIKEHBI. XUMHYECKUE CBOMCTBA: peaxkuuu [IPUCOEAUHEHUA
(ranoreHupoBaHue, TUAPUPOBAHUE, TUAPOTAJIOTEHUPOBAHUE, TUApATALINS),
TOpPEHUs1, OKHCIICHUS U noJauMepu3aiuu. [Ipombliiennbie u 1abopaTopHbIe

CHOCOOBI TIOYYCHHSI ATKCHOB

3.7

Anxaauenbl. XMMHYECKHUE CBOMCTBA aJIKaIMEHOB: pEaKLUU IPUCOEIUHEHNS
(rugpupoBaHMe, TaJOr€HUPOBAHME), TOPEHHUS M  MOJUMEPU3ALUU.

[Tosyuenue ankaaueHoB

3.8

AJKUHBL. XHAMHUYECKUE CBOMCTBA: peakuuu IIPUCOEINHEHUS
(ramoreHupoBaHue, THAPUPOBAHUE, THApATalMsl, TUAPOTAJIOreHUPOBAHHE)
Kak crnoco0 NOJy4eHHs] TMOJIUMEpPOB U JPYTrUX TMOJIE3HBIX MPOJIYKTOB.
Peakunn  3amemeHus. I'openne aleTuIeHa  KaKk  MCTOYHHK
BBICOKOTEMIIEPATYpHOTO IUIAMEHU JUII CBapKM M PE3KH METAJUIOB.

[IpumeHenue aneruieHa

3.9

Apenbl. XUMHYECKHE CBOWCTBa O€H30JIa: PEAKIMH AIIEKTPO(PHIBHOTO
3aMelleHus], MPUCOeTUHEHHS (THAPUPOBaHUE, rajoreHupoBanue). Peakuus
ropeansi. OCOOCHHOCTH XHWMHUYECKHX CBOWCTB Toiyosa. [lomydenue
oen3ona. OCOOEHHOCTH XWMHYECKHX CBOMCTB cTHpoJja. llomumepusamms
ctupona. CrocoObl MOMy4eHHS W TIPUMEHEHHE  apOMaTHUYECKUX

YTJICBOIOPOJIOB

3.10

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XUMHUUYECKHE CBOWCTBA:
B3aUMOJICHICTBME C HATpUeM Kak CHoco0 YCTaHOBJICHUS HaJTIWYHs
TUAPOKCOTPYNIBI, C TajJOreHOBOJOPOJAaMU KaK CIOCO0  MOJIydyeHUs
pacTBOpuUTENel, BHYTPH- U MEXMOJEKYIspHas naeruaparauus. Peaxius
ropenus. [lomyyenue sTanomna: peakusi OpOXKEHHsI TIIFOKO3bI, THApATAIIHS
3THJIEHA. DTWICHIVIMKONIb W TIUIEPUH KaK NPEACTaBUTEIN MPEesIbHbBIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®enon. Xumuueckue cBOMCTBa GeHoma (peakiuu ¢ HaTpueM, TuIPOKCUIIOM

HaTpus, Opomom). [lonyuenue denona

3.12

Anpaerunbl.  XMMHYECKHE  CBOWMCTBA  NPENEIbHBIX  albJCTHJIOB:
THAPUPOBAHUE; KadeCTBEHHbIE pEaKIUd Ha KApOOHUIBHYIO TPYIIY
(peakuus «cepeOpsHOTo 3epKaliay, B3auMOJCHCTBUE C THIPOKCHIIOM MeEIn
(IT). ITony4yenue mpeaenbHBIX alIbETUI0B: OKUCICHNE CIIUPTOB, TUApATAIUs
areTuiieHa. AIIETOH KakK MpeACTaBUTENb KeTOHOB. OCOOEHHOCTH peakIuu

OKHCJICHHA allCTOHA

3.13

Kap60HOBLIe KHCIOThl. XMMHYECKHE CBOMCTBA NpeACIbHBIX OTHOOCHOBHBIX
Kap60HOBLIX KuCcI0T. OCOOCHHOCTH XHMHYECKHX CBOWCTB MypaBLHHOﬁ

KHCJIOTHI. HOJ'IyLIeHI/IC NpeaACIIbHBIX OIHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT:




OKHCJICHHUC AJIKaHOB, aJIKCHOB, IICPBUYHLIX CIIUPTOB, aJIbJACTUI0B. Briciine

IpCACIIbHBIC U HCIIPCACIIbHBIC Kap60HOBBI€ KHUCJIOTBI

3.14

Cnoxuele >¢upsl ¥ kupbl. CrocoObl TOJTYYEHHUS CIOXKHBIX 3(UPOB.
Ob6parumoctpb peakiuu drepuduranuu. [IpuMeHenne cioxHbIX 3GUpPOB B
NUIIEBOH U map(IOMEPHON MPOMBIIUIEHHOCTH. JKUPBI KaK CIOKHBIE APHUPBI
[JIMLIEPUHA U BBICHINX KAPOOHOBBIX KUCIOT. XUMUYECKUE CBOMCTBA KUPOB:
TUAPUPOBaHUE, OKUCIEHUE. ['aponn3, niau OMbIIEHHE, )KUPOB KaK Croco0
MIPOMBIIIJIEHHOTO MOJYYEHHs COJe BBICIIUX KapOOHOBBIX KHCIOT. Mblia

KakK COJIM BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHYECKHE CBOMCTBA IUIFOKO3Bl: PEAKIMU C YYACTHEM CIHMPTOBBIX M
aJbJIETMIHOM I'PYII U MOJIOYHOKHCIIOEe OpokeHue. [IpuMeHeHune riroKos3sl,
e 3HaueHue B KHU3HEACATEIbHOCTH OpraHumsma. Jlucaxapuuapl: caxaposa,
MajbTO3a. BoccraHaBiuBaiole M HEBOCCTAHABIIMBAIOIIME JHCAXapUIbl.
I'mapomm3 nucaxapumos. Ilonucaxapuapl: kpaxman, riaukoreH. CtpoeHue
MaKpOMOJIEKYJ KpaxMmaJa, IIIMKOTeHa U 1eJUTtos03bl. du3nueckre cBoiicTBa
KpaxMaja M IeJUII0JIo3bl. XHMHUYECKHE CBOWMCTBAa Kpaxmasa: THIpOJIH3,
KauecTBEHHasl peakiuss C HOJAOM. XHUMHUYECKHE CBOICTBA LEJUIIOIO3BI:
TUAPOJIU3, MOoJydeHHEe 3PUpoB LeuTono3bl. [ToHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK)

3.16

AMHUHBI. AMHMHBI KAaK OpPraHMYECKHE OCHOBAaHMS: PEaKIMU C BOJOM,
KHCJIOTaMH, PEAKIUs TOPEHUS. AHWUIMH KaK MPEJACTaBUTEh ApOMATHICCKUX
aMUHOB. XMMHYECKHE CBOMCTBA aHWJIMHA: B3aMMOJICHCTBHE C KUCIOTAMHU,
OpoMHOW BOJIOHM, okuciaeHue. [lomydyeHue aMHHOB aAJIKWIMPOBAHHEM

aMMHKaKa 1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOAO0B

3.17

AMUHOKHMCIOTEI ¥ O€JIKU. AMHHOKHUCJIOTHI KaK aM(l)OTepHBIe OPraHN4YCCKUcC
COCAUHCHUS. OcHOBHEBIE AMHWHOKMCJIOTHI, 06pa3y10nme O0eaku. X¥MMUYECKHE
cBOMcTBa OEJIKOB: ruapoJin3, AcHarypaunuusi, Ka4CCTBCHHBLIC (HBGTHLIG)

p€aKnn Ha Oenku

3.18

CTpOCHI/Ie " CTPYKTypa IOJIMMCEPOB. 3aBHCHUMOCTb CBOMCTB IIOJIMMEPOB OT
CTPOCHHUA MOJICKYIL. OcCHOBHBIE CITOCOOBI MOJIYYCHH A BBICOKOMOJICKYIISIPHBIX
COCIUHEHMN: pCaKkuuun noJimMepu3anun 151 MNOJIMKOHACHCAIIUH.

Knaccugukarus BoJokoH

3.19

I/I)ICHTI/I(I)I/IKEU_H/IH OpraHu4eCKux coeauHeHun. Pelenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHUC OPTAaHNYCCKHUX BCIICCTB

3.20

I'eneTnueckas CcBS3b MCKAY KIIaCCaMH OPraHUYCCKUX COCIUHEHUI

XUMHUS U )KU3Hb




4.1

XuMus B TIOBCETHEBHOM xu3HH. [IpaBuna 6e30macHOi pabOTHI C AKUMH,

TOPHOYMMH U TOKCHYHBIMHA BCUICCTBAMU, CPCACTBAMUA OBITOBOM XMUMHUH

4.2

X¥WMHS U 30pOBbE. XUMHUS B MEAULMHE. XUMHUS U CEIbCKOE XO3SMCTBO.
X¥MHs B IPOMBILIIEHHOCTH. XUMMSI M SHEPTeTUKA: IIPUPOIHBIN U MOITYTHBIN
HeTSHOM Tra3bl, MX CcOCTaB M wucnoip3oBaHue. CocraB HepTH u e

nepepadboTka (MPUPOIHBIE HCTOYHUKHU YIII€BOIOPOIOB)

4.3

XUMUS U 3KOJIOTUA. XUMUYECKOE 3arpsi3HEHUE OKPYKAKOUIEH CPEIbl U €ro
nocieacteusi. Oxpana ruapocdepsl, mouBkl, atMochepsl, GIopsl U GayHbI
OT XMMHUYECKOTO 3arpsisHeHus. [IpobiieMa 0TX00B U MOOOYHBIX TTPOTYKTOB.

AJ'II)TepHaTI/IBHI)IC HUCTOYHHKH SHEPTHUU

4.4

OO6mwme mnpeacTaBieHUs O TMPOMBINIIEHHBIX CIMOCO0ax  MOJydeHUs
XMMHMUYECKHUX BEIIECTB (HAa MpUMepe MpPOU3BOJCTBA aMMMaKa, CEpHOU
KACHOTh). YépHas W 1uBeTHas Metamuryprus. CTEKII0O W CHIIMKaTHas
MPOMBIIICHHOCTh. [IpoMbInuteHHass opraHudeckass xumus. ChIpbE s

OpFaHquCKOﬁ IMPOMBIINIJIICHHOCTH

Tumnbl pacy€THBIX 33724

5.1

Pacuérbl macchl BemiecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY
BEIECTBA, Macce WK 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIUU

BEILECTB

5.2

Pacuérer TeruioBoro s dexra peakiuu

53

Pacuyétel 00bEMHBIX OTHOIIIEHHH ra30B IIpU XUMHUYECKUX pCaAKIUAX

54

Pacuérbl maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEaAKIIUH,

€CJIM OJTHO M3 BEIECTB JJAHO B M30BITKE (MMEET MPUMECH )

5.5

Pacuérel MmaccoBo# mim 00bEMHOMN JI0JIM BBIXOJIA TIPOYKTa PEAKITUU OT

TECOPETUYECKHU BO3MOXHOI'O

5.6

Pacuérbl maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITH
OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOPA C OMPEEIEHHON MaccoBOil 1oieit

paCTBOpéHHOFO BCIICCTBA

5.7

Pacué€Thl ¢ Mcnoap30BaHUEM ITOHATHI «MaccoBast A0JIs», «KMOJISIpHast

KOHICHTpanus», «paCTBOPUMOCTL»

5.8

Haxoxaenune MonekyasipHoi (popMysibl OpraHn4ecKkoro BELecTBa MO €ro
IUIOTHOCTH ¥ MACCOBBIM JIOJISIM JIEMEHTOB, BXOASIINX B €70 COCTAB, UIIH

I10 IpOAYKTaM CropaHust
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