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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 pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbHOM MPOTPaMMBbI cpeHero 0o1iero oopazopanus(OOIT
COOQ), npencraBieHHbIX B DenepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MMOJ0KEHUN
«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-HAay4HOro oOpa3zoBanus yvammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHnrupoBaHHOTO,
npouabHOro OOy4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTalyy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKE IS
NPOJOJKEHUST OOy4YeHHs] B OpraHu3anusix MnpodeccHoHaNIbHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBISIETCA OJHON U3 PUOPUTETHBIX TUCLMUIUINH.

B nporpaMmme 1o XuMHUM Ha3Hau€HUE NpeaMeTa «XHUMHS» IOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlMi0 B  COOTBETCTBUM C  OCHOBOIIOJIATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNnbTaToOB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCS CIIEIYIOUIUE BBIIOJHIEMbBIE IPOIPAMMON IO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecreunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkKaHUH, oOIel crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHA O0YYaIOIMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas Ipe1yCcMaTpUBaET
ONpEeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHHsl y4eOHOro marepuasna, KOJIMYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePHUCTHK; MOAXOI0B K (POPMHUPOBAHHUIO COJAEP>KATEIbHON OCHOBBI
KOHTpPOJIA M OLEHKM 0Opa3oBaTENIbHBIX IOCTH)KCHHUH OOydYalomuxcs B
pamMKax HWTOTOBOM arrectanu B (GopMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMe€Ha M0 XUMUHU.

[Iporpamma a1 yriryOJa€HHOrO U3Y4EHUS] XUMUU:

e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJbHBIX Npoduiield, npeaycMaTpuBaeT



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

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

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATETBHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YeHHEM XMMHHW Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a nMpejiesiaMi yCTAHOBJICHHOM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOM) COCTAaBISIONIEH coJepKaHUsl Yy4eOHOro mnpeaMera «XUMHS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCSI B COOTBETCTBUHM C HAIIPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonokeHusmu PI'OC COO o
Ha3HAYeHUU TMpeaMeToB 0a30Boro U yriayOJaEHHOrO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJICTYIONIUM TAIMOM MMOTYYEHUSI XUMUYECKOTO 00pa30BaHuUs
B paMKax M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XUMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
0Oy4JarommXxcs, BHIOPABIIUX OMPEAEIEHHBIN MPOPUIh 00yUYeHUS, B TOM YUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XHUMHUYECKOro 0Opa3oBaHHs B
opraHu3anusax MnpopecCHOHAIBHOTO o0pa3oBanus. Hapsay ¢ »TuMm, B CBeTe
tpeboBannit PI'OC COO k maHUpyeMbIM pe3yibTaTaM OCBOCHUS (emeparbHOM
o0pa3oBaTeILHOM MPOTPaMMBbI CPEHETO OOIIETO 00pa30BaHUs U3YICHHE MTPEAMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PELICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHHTEIICKTYATbHBIX
YMEHUM, YMEHHUI palMoHalIM3alii y4eOHOro Tpyaa U OOOOLIEHHBIX CHOCOOOB
NEeATEIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.



CocrapisitoniuMu ipeiMeTa «XuUMUs» Ha YpOBHE YIITYyOJEHHOTO M3Yy4YeHUSs
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHnuyeckas xumusi». [lpu onpeneneHun mMoaxo10B K 0TO0OPY 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 copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMUS» COCTaBIs€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TMpeaMera. JTa CUcTema
3HAHMM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOEe JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYIIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE HU3Yy4YeHHUs MpeaMera obecrieueHa BO3MOKHOCTh
3HAYUTEJILHOTO YBEIUYEHUS 00bEMA 3HAHUN 0 XUMUUYECKHUX JIEMEHTAX U CBOMCTBAX
WX COEJIMHECHUI Ha OCHOBE PACHIUPEHUS U YTIIyOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX TWIPOTEKAHUS PEaKIIHi,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJIUHAMUKHU.
N3yuenne nepuoandeckoro 3akoHa W lleproanyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKH 3pPEHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pyIICHUH, a TAKKE C TOUKH
3peHuss MeXaHu3MOB €€ oOpa3oBaHus. M3ydeHue THUIOB peaKIHil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHU 00 DJIEKTPOXMMHYECKUX TIpoleccax U
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BEILIECTB. B Kypce opraHnyeckoil XuMuu rnpu
PacCCMOTPEHUN PEaKIMOHHOM CHOCOOHOCTH COEIMHEHUH yhemisieTcsi 0co0oe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPIKaHNe KYpPCOB XUMHH yTiIyO0aEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMPEAeTIEHHOTO Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpYy W XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeAMETHBIX 3HAHHI)
OKa3bIBAIOT BIIMSHUE CMEXHBbIE MpeaMeTsl. Tak, Hampumep, B COJEpXKAHUU
mpeaMeTa Uil KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
HMMETb 3JIEMEHTHI y4eOHOIr0o MaTepuaa no ooumen xumuu. [Ipu nzyyenuun npeamera
B JAHHOM CJy4yae akleHT OyJeT clellaH Ha OOIIMHOCTh METOJOB IO3HaHWI,
OOITHOCTH 3aKOHOB Y TEOPHH B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonekyIsipHasi TeOpHs B PUBHKE), 3aKOHBI COXPAHEHHSI MAaCChl U YHEPTUHU, 3aKOHBI
TEPMOJANHAMUKHU, JJIEKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILIECTB U IPYTOE.

B T0 Xe BpeMsa B colepXkaHUM TMpeaMeTra sl KIAcCOB XUMHUKO-
Oouosiornueckoro npoduiis OOIbIIUN yAENbHBIM Bec OyJeT MMETh OpraHuYeckKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD ISl 601ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alluy KJIETKH KaK OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHBbIE KOMIIOHEHTHI, Kak
JUTIU]IBI, O€IKU, YTJIEBObl, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHuUs 0
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUsS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0lIlleHayYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOI0 MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMETaMHu, BXOISIIMMU B COCTaB
npeaMeTHbIX oOiactelt «EcTecTBeHHO-HayuHbIe MpeaMeTbl», «MaTremaTuka u
uHpopmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Tpu u3ydyenuun yueoHoro npeamera « XuMus Ha yriayOoJIEHHOM yPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 00111ero oopa3zoBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (POPMHUPOBAHHE OCHOB HAyKU
XUMUHU KaK 00JJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEITeIIbHOCTH
YeJI0BEKa M OJTHOTO0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHUS TpeIMeTa TMpearoiaracT peaau3alnio TaKuX
1eJie, Kak:

e (opmupoBaHue mnpeaCTaBIECHUN: O MaTepuaIbHOM €IUHCTBE MHUpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUW MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecrieueHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEYeCTBa: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIEBON 0€30MMacHOCTH, B Pa3BUTHUHU
MEJULHUHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreyeHnn palroOHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TAKXKE SKOJIOTHYECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U MPUPOTHOM Cpelie;

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

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO [MOHUMaHHU S
BOCTPEOOBAaHHOCTU CHUCTEMHBIX XHWMHUYECKUX 3HAHUU ISl OOBSCHEHHS
KIIFOUEBBIX M€ U mpoOjieM COBPEMEHHOW XHUMHH, JJisi OOBSACHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAMOTHOTO pElIeHUs: MpoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a U OIEHKH C MO3UIIMI IKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPAOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUHN O HAYUYHBIX METO/IaX TO3HAHUS, HEOOXOUMBIX
JUISL TIPUOOPETEHUsT YMEHUW OpPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOUIMX MECTO B TMPHUPOLE, B
MPAKTUYECKOM JeSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu TEepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GyHKIMI 1IEJIOCTHOW CHUCTEMBI CPEIHEro OoOIero oOpa3oBaHMs MPU WU3YUYECHUH
npeamMeta «XuMHs» Ha  yrayOJI€HHOM ypOBHE OCOOYI0  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4u, KakK:

e BOCIHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIIGHUM TIPUPOIHI,
YBOXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAHHIO  HAa  OCHOBE  YCBOCHMS
001IeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEJUIEKTYaIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHONIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOPA30BaHUIO Kak
YCJIOBHIO YCTICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHne yMEHUW U HABBIKOB Pa3yMHOI'O IPUPOIONOIb30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPHOOPETEHUE OMBITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IEATEIbHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX IS U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeHero obmiero oopazoBanus, coctaisieT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezemnto), B 11 kitacce — 102 vaca (3 yaca B HeJlE0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

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

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHMSI. BaJleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIeH yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM cBsi3u (OOMEHHBIH M JIOHOPHO-
aKuenTopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaNe, G- U T-CBA3M.
OnunapHas, 1BoWHAasE U TpoiHasi cBa3b. CrocoObI pa3pbiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHnyeckux coeauHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHeHUN. MonekynspHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpalléHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COSTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBINA 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYecKUX BemiecTB. [loHATHe o
dynkimonanbHou rpymme. ['omonorus. ['omonoruueckue psaapl. CucreMaTuyeckas
HOMeHKJaTtypa opranuuyeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobenHocTy U KiIaccu(UKAIUsl OpraHUYeCKUX peaknuid. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUIN:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHl IO MPEBPAIICHUIO OPTaHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yriIMBaHWE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001masi popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKME CBOMCTBA aJIKAHOB: PEAKUMHM 3aMEILICHUs, H30MEPHU3aLNH,
NETUIPUPOBAHMS, [IUKIW3ALNY, IUPOJIU3a, KPEKUHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢opmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IuKII0aakaHoB. CrocoObl MOTyYeHHS U TPUMEHEHHE
HUKJIOATKAHOB.

Ankensl. ['omonoruyeckuil psii ankeHoB, o6O1ias (Gopmylia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-THOPH N3N
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3UM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Ousnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peaKUUM TPUCOEAUHECHUS, 3aMEUICHUS B (-TIOJIO)KCHUE TIPU JBOMHOM CBS3H,
nojauMepuszanuu u okuciaenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu
Ha JBOMHYIO CB3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH IJIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanys conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJl AJIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU IPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEHUSA. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peaklMy Ha TPOHWHYIO CBsA3b. CHOCOOBI MOMyYEHUSI U IPUMEHEHHE
AJIKWHOB.

ApoMaTudeckue yriieBoaopoibl (apeHbl). ['omonorudeckul psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH3omMa. PuU3MYECKHUE CBOMCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEILICHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPEe AaIKUIBHBIX pPaTUKaoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennbiit yronbp 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 MEXIY Pa3IMYHBIMU KJIaCCaMU yTIIE€BOJOPOIOB.

DJIEKTPOHHOE CTPOCHUE TaJOTCHIPOU3BOAHBIX YIIIEBOAOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOJAHBIE BOJHOTO M CIIHMPTOBOIO
pacTBopa MIEnNoun. B3anMOIEeNCTBUE NUTAJOI€HAIKAHOB C MAarHUEM U IIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIMHEHMUSIX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKHUX CBOMCTB YTII€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpPOMHON WU
WOJHOM BOJIbI, pAacTBOpa IEpMaHraHaTa Kajausi, B3aUMOJCHCTBHUE alleTHICHA C
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHUE
yriepo/ia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyYCHUE ITUIICHA U U3yYCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ koyuieknusiMu «Hed1b» u «Yronby, ¢ obpasinamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJiOr€HIPOU3BOIHBIX YTIEBOAOPOIOB.

Kuciopoaconepsxkamue opranuyeckKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosna). ['omonoruueckuil psa, obmas Qopmyna, H3oMepwHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BoIOpOoIHBIE CBSI3M MEXAYy MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KUCJIOTAMHU.
KauecTBeHHast peakysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CmocoObl TOTyYeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUIEHIVIMKOJNb U TIULEpUH. DuU3nuecKkue Hu
XUMUYECKHE CBOMCTBA: pEaKIMU 3aMEIEHU S, B3aUMOJICUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME peakIuii HykKJIeohuIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M uyenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH30pHOTO sAnpa. Pusnueckue coiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbIe cOeTMHEHUS — abACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XHUMHUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAKLIMU IPUCOCTUHEHUS.
OxkucieHue anpJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U TPUMEHEHUE AJIbACTUAOB U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omepust u HoMeHkIaTypa. Gusnyeckue cBoncTBa
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIMU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHI. [loHSTHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAs, JUHO/EBAS,
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
1IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMHUUECKUE 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. Kinaccudukarus yrieBoaoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcuprbo3a. du3rueckre CBONCTBA M HaXOXJeHHE B Mpupojae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bl: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBAECTH THOU
IpynI, CIOUPTOBOE W MOJOYHOKHCIOE Opokenue. [IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MalbTo3a U
nmakTo3a. BocctaHaBnuBaromye U1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMeHenue. [lonncaxapuapl: kpaxmain,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  DPU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmaja: TMApPOJIN3, KAYECTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, ModyuyeHue 3(UpoB 1eitoiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATUJIIOBOIO CIIMPTA B aAJbJIETHJ HA PACKAJIEHHOM MENHOW NPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius runepuHa ¢ THIAPOKCUIOM
meau(Il), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBHI, B3aUMOJIEWCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(Il), BzaumoneicTBre kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3a1ad 1o Temam «Crnuptel U (EHOJBDY,
«Kap6oHoBsie KUCTOThI. CIOKHBIE A(UPBD».

A3oTcoaep:Kale OpraHnyecKue coeIuHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiekyi, obmas dopmysia, U30MepHsi, HOMEHKIATypa B (U3NUYECKUE
cBoMcTBa. XMMHUYECKOE CBOMCTBA ann(aTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTRBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWINH — IPEACTaBUTEIb aMUHOB apOMAaTUYECKOT 0 psiia. CTpOCHUE aHUIIMHA.
B3aumHoe BiusHHE Tpynm aToMOB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amMuHOB. [lonmydenune aHunuHa u3
HUTPOOCH30I1A.

AMuHOKUCcH0TEL.. HoMeHknatypa u n3omepusi. OTaesbHbIE IPEACTABUTENH O-
AMHMHOKHCJIOT:  TJIMLUH, ajnaHuH. @Du3uyeckue CBOMCTBA  AMHHOKHCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklusl TOJUKOHJEHCAlUU, O00pa3oBaHUE MENTUAHONW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpupomHele nonuMmepsl. llepBuunas, BTOpMYHAsS M TpETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCNEpUMEHTAJIbHbIE METOAbl HU3YUYEHHSI BEIIECTB M HUX IPEBPAILLICHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HarpeBaHUU, LIBETHbHIC
peaknuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 33Jad 10 TeMaM
«A30TCoIep)KaAINE OPTaHUYECKUE COEAUHEHUA» U «Pacnio3HaBaHME OPraHUYECKUX
COEMHECHUI.

BbicokOMOJIEKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHBb MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs



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

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUMPONUICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

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

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiekyaspHod (OpMyNbl OPraHMYECKOTO COCIMHEHHUS TI0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIUX B €70 COCTaB, HAXOXKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOTYKTOB CTOPAHHUSL, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpMyYIbI OpraHM4YecKoro BelIecTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpEAeSieHUue I0JIH
BBIXO/Ia MPOAYKTA PEAKLMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XUMUHU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIUX E€CTECTBEHHO-
HAy4YHBIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukausi, HaOIIOJeHWe, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3NYECKUE BEIUYMHBI, €AUHUIBI U3MEPEHUsl, CKOPOCTb, SHEPTus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIA THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, JbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEJICTBA, MAaTEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMHUUYECKHUM 35eMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukaius XuMUIeCKUX dJIEMEHTOB (s-, p-,
d-, f-omementsr). PacmpeneneHue SIEKTPOHOB 1O AaTOMHBIM  OPOUTAISIM.
DONEeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpAIlMH HUOHOB.
DIIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAUYECKOTO 3aKOHA U llepuoguueckoil CUCTEMBI
XUMHUYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHUSI 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,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpaTHble cBsi3u. BomgopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICMCTBUS.

BajieHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coelMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMsS.  [HIIbI
KPUCTAJTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHable pacTBOphl. [Ipencrasinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEUIECTBA B PAacTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanusa u HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. TpUBHUANIbHBIC
HAa3BAHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIuM MpPU XUMUYECKUX peakiusax. TernoBbie 3PHEeKTh XUMUYECKUX PEAKIIUH.
TepMoXuMHYECKUE YPABHEHUS.

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

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. KoHncranra
XUMHUYECKOr0 paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutuyeckas aucconuainus. CuibHble U Ccla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHas, HEUTpajbHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. lIpomecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxxneiimue OKHCIUTENIM W BOCCTAHOBUTENW. MeETON 3JIEKTPOHHOro OajaHca.
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 HHAUKATOPOB, U3YYCHUE BIUAHUA PA3JIUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaimioB B [leproaudeckol cucreMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMOB. du3nyeckue CBOWCTBA
HEMETAJIOB. AJUIOTPOIHSI HEMETAIIJIOB (Ha MpUMepe KUcaopoaa, cepol, pocdopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'publ. TorMBHBIE
3JIEMEHTBHI.

lamorensl. Haxoxnenne B Mpupoje, CMOCOOBI MONMy4YCHHS, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajoreHoB. [[pyMeHeHne raJoreHoB U UX COEUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI MOJYyYCHUS
KUCIopojaa. PU3NYECKUEe U XMMHYECKUE CBOMCTBA M IMPUMEHEHHE KHUCIOPOJAa U
030Ha. OKCUABI U IEPOKCUBI.



Cepa. Haxoxpaenue B mOpupoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
cepol(VI). CepHucTtas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEpHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOU KUCIOTHI. [IpruMeHeHue azoTa
U €ro COeIMHEHUI. A30THbIE Y100pEHusI.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONYYEHHs, (PU3NYECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. docdopHbie
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
COJIM. AKTHBHPOBAaHHBIN yroiib, ancopOuus. Dymnepensl, rpadeH, yriepoJHble
HaHOTPYOKu. IIprMeHeHne MpOoCThIX BELIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEIMHEHUMH.

Kpemuuii. HaxoxpaeHue B mpupojie, CIocoObl MOJy4YeHHUs, (PU3HUECKUE H
xumuueckue cpoiictBa. Oxcuna kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHnenue kpeMHUs U ero coequHeHuil. CTeKIo, ero Nojy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOrme
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe METalIoB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmme  crnocoObl

MOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

Oo6mast xapakrtepuctuka MeTawioB I[A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: nomydenue, puandeckue u XuMUIECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

OO6mrast xapakrepuctuka metamuioB IIA-rpymmer [lepuonnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KalblUW: TONy4YeHHe, (U3UYECKUue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI M CLIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUI: TIONTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro COeIUHEHUH. AMQOTEpHbIE CBONCTBA OKCHllAa U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.



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

Du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AUXpOMATHI, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U npuMeHEHUE Xpoma.

OU3UUeCKUe M XMMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranuna(Vl) wu
mapranua( VII). Ilepmanranat kaausi, €ro OKUCIUTENbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHue xene3a u
€ro CIUJIaBOB.

DU3nUEeCKUEe U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCMHECHUM.

[Muuk: nomydyeHue, (GU3NYECKHE U XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHenune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrue o0paslloB HEMETANJIOB, TOpeHue cepwl, gocdopa, keie3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJCHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETBHBIX METAJUIOB C BOJOM (BO3MOYXKHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKLIMM Ha HEOPTaHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB AIIOMHUHHMS W ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coenuHeHus», «A30T u Gochop U UX COCTUHECHUS,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAayYHBIX METOJAaX MO3HAHUSA U METOAOJIOTUM HAYYHOTO UccieqoBanus. Hayunsle
MPUHITUIBI OPTaHU3AIMH XUMHUYECKOTO MPOU3BOACTBA. [I[pOMBINIIEHHBIE CTTIOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeIIeCTB (Ha MpuUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [I[poMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAJIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPeAbl U €ro nocueaAcTBus. Poias xumun B
00ecTICUCHUHN PHEPTETHICCKON OE30ITaCHOCTH.

Xumuss H©  310poBbe uenmoBeka. JlekapctBenHble cpeacra. [IpaBuiia
WCIOJIB30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuuM B pa3BUTUHA MENULIMHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Ponb Xxumum B
oOecreyeHny NuIeBoi 0€30MMacHOCTH.



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

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIC MaTepHualibl (IIEMEHT,
OeTOoH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHndecKkue U MUHEpaIbHbIE YI0OpECHHUS.

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

Pacuérnsbie 3anaun.

Pacuétel: Macchl BemecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WU O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU 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 ONPEACIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, 10JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
Heopranmueckoi xumuu B 11 Kiacce oCyIlecTBIAETCS Yepe3 UCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCU(UKaIUs, NEPUOIUIHOCTh, HAOIIOJEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
TeI0, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, HWJCANbHBIA Ta3, (U3HYECKHC
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHu3M, SKocucTema, ornocdepa, MeTaboIN3M, MAKpO- U
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB M ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIE MTOPOJIBI, MOJE3HBIE MCKOIIaeMble, TOIUIMBO,
pecypchl.

TexHoJIOTrsI: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIE
MaTepUAIbI, CETbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIILICHHOCTD,
dapMareBTHICCKAS MIPOMBIIIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pHalOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHCST POCCUMCKON TpaXJaHCKOW HWJIEHTUYHOCTH,; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH LIEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEITEILHOCTH TP CO3J]aHUN YISOHBIX
IIPOEKTOB, PEIICHNN YUYEOHBIX M TO3HABATEIILHBIX 33]1a4, BHITTOJIHEHHH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydYHOMY HAacJIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
JUINTENbHBIX ~ HAOMIONEHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHUHU U MOCIEAYIOIIEM aHATN3E
HMH(pOpMAIK O NEPEAOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS ¢

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCJIEACTBUN
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

coOJIroIcHUsT TIpaBUJl 0Oe€30MacHOro oOpallleHus ¢ BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUEK (YyHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

5) Tpy0BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYrHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajay
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYY, JIOASAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOW TpaeKTOPUH
oOpa3oBanus, Oyaymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
NoTpedHOCTEH 00IIEeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSIHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOIMMOCTH MCIOJIb30BAHUS JOCTHXKEHUN XUMHUU JJIS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;



AKTUBHOI'O HENPUATUSA JEHUCTBUM, IPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALLATH UX;

HAJIMYUS Pa3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEIbHOM, KOMMYHHKATUBHOM M COLIMAIBHOU
MpaKTUKE, CIOCOOHOCTM U YMEHHS aKTHUBHO MPOTUBOCTOSATH HJEOJOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 0OIIECTBEHHOMN NTPAKTUKHY;

NOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU I€JIOCTHOTO
peACTaBICHUs 00 OKPYKAroIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIM3AIMU: B €€ TYMaHUCTUYECKOM HAIIPABJICHHOCTH U BaXKHOW POJIM B CO3/IaHUU
HOBOM 0a3pl MaTepuaibHON KYyJIBTYPhI, B PEIICHUH TJI00aIbHBIX MPoOIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUCHUU YCIOBHM
YCIICIIHOTO TPYJa 1 SKOJOTHYECKH KOM(MOPTHOM KU3HU KaXKJ0r0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOHO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
noJiydaeMble 3HaHUS JIJISl aHAIU3a U OOBSICHEHUS SIBJICHUIN OKpYKAloIIero Mupa u
IPOUCXOASAIIMX B HEM U3MEHEHHM, yMEHUS 1eJ1aTh OOOCHOBAaHHbBIC 3aKIIFOYEHUS HA
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B pealbHbIX KU3HEHHBIX CUTyalUAX;

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKOU AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOoOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyZa B pasnu4HbIX chepax mpodhecCHoHATBHOM
NEATENBbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI



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

3HAQUMMBbIE  JUIA (GopMHpOBaHUS  MHPOBO33PEHUSA  OOYYaAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAy4YHbIE MOHATHS, OTpa)Karollue
LEJIOCTHOCTh HAayyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPTUs, SIBJICHHE,
MpoLece, CUCTEMAa, HAYYHbIA (aKT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuaromuxcs UCIOJIb30BaTh OCBOEHHbBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4COHBIC
JIEVCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIE Pe3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJIATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JeCTBHS:

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

ONpENEeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AESITENBHOCTH C TOCTABICHHBIMU LIEJISAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA JJIsl OOBSICHEHUS! OTACIBHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUil;

YCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJEHUS (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIENU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUI
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (opmyJsia, ypaBHEHHE XUMHUECKON peakinu
— MpPU pPElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, NPUMEHSTH



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

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LIEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
000011IeHNS ¥ BBIBOAbBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

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

3) paboTa ¢ unopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HMCTOYHMKAaX WHPopManuu (HAy4IHO-
NOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXKaHWs, CIpPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBAaTh WHQPOPMAITUIO PA3TUYHBIX BHJIOB U (GOpM
peACTaBICHUA, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH "
HEMIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3alPOChl U MPUMEHATh PA3IUYHBIC METOJBI IIPH TIOWCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMaNIbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCITOJIh30BaTh HAYUHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUUICCKOU
nHpopManuei: NMPUMEHATh MEXIpeaAMETHbIC ((DHU3UYSCKHE W MaTEMaTHYCCKHUE)
3HaKH U CUMBOJIBI, (POpMYIIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAT'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAT0Ta U/ WU
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, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOro MpoeKkTa, u (opMyJIupOBaTh BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUK B
X0J1e 00CYKJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIC 1eHCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISTH CBOIO IMO3HABATEIbHYIO
JEeSTENbHOCTh, ONpenesss €€ Lead M 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIENOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (eKTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CIeIIU(UISCKUE IS
ydeOHOro npeaMera «XuMUs» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHIO, UHTEPIPETALMA U MPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHHIO HOBOTO 3HAHUS M TNPUMEHEHHIO 3HAHUN B Pa3IMYHBIX Y4YEOHBIX
CUTyalusiX, a TAaK’Ke B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI IO T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWW OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIULIUHBI, CO3JJaHUH HOBBIX MAaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palroOHAIBLHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KYJIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U IIPUPOJHOU CpEE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTanedl, HOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (TeoMeTpuueckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCIIOPOJI- U a30TCOJEPIKAIME OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOCHUS OPTraHUYECKUX
BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBpPAIICHUS DHEPrUM TIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYNHHOCTHA U CUCTEMHOCTH XUMUYECKUX SIBICHUI; IPEICTABIECHUS O
MEXaHU3Max XUMUYECKUX PEaklHil, TEepMOAMHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUSI, O B3aUMHOM BJIMSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKyJTaX (MHIYKTUBHBIH U Me3oMepHbIH 3¢ dexTri, opueHTanTsl [ u Il pona);
(akToNOTrMYEeCKNE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M 0€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEHHOCTH YEJIOBEKa, OOIIUX HAyYHBIX TPUHIIMITAX XUMHUYECKOTO ITPOU3BOICTBA
(Ha MpUMepe POU3BOJICTBA METAHOIIA, TEpepabOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHA,
YCTaHaBIIUBaTh UX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHMIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUMA  MOCPEICTBOM  COCTaBIICHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3rOTaBIMBATh MOJECINA MOJEKYJ OPTaHUYECKUX BEIIECTB IS UILIOCTPALIUU
X XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3yUCHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIO0Ta, CTEAPUHOBAsA, OJIEMHOBAs, NMAJIbMUTUHOBAs KUCIIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

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

c(hOpMUPOBAHHOCTb yMEHHUS TPUMEHATHh TOJOXKECHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTABa U CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKUE
U XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENIEH PA3JIUYHBIX KIIACCOB
OPraHUYEeCKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaJUCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, aJlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
AMUHOKHUCJIOT,  O€NKOB, YIJIEeBOJOB (MOHO-, JH- MW  [OJHCAXapHIOB),
WUIIOCTPUPOBATh ~ TFEHETUYECKYI0  CBSI3b  MEXJAY HHUMH  YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUUYECKHX PpEAKIUHA C MCIOIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh yMEHHS TOJITBEPX,AaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
KpaTHOCTH U THUINA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIPBS (HEPTH, MPUPOHBINA Ta3, YTOJb), CIIOCOOHI €T0 MepepadOTKH 1 MPAKTUIECKOE
MIPUMEHEHHE TIPOJIYKTOB MEepepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHUU, IKCIIEPUMEHTE
(peaJibHOM U MBICIIEHHOM) U YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS PUMEHATH OCHOBHBIE OTIEPAIIUU MBICITUTEITHLHOM
NEATENIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBIICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUs CBOWMCTB BEIIECTB U
XUMHYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU IS OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTb YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyaM
U YPaBHEHHUSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, o0OBEM Ta30B, KOJHMYECTBO BEIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POpMYIIBI
BEILIECTBA 0 U3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TO3WIMH  DKOJOTMYECKOHW  O0€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IIPOU3BOJICTBEHHOM JICSATEIILHOCTH Y€JIOBEKA, CBSI3aHHOM ¢ MepepabOTKOM BEIIECTB,
UCIIOJIB30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYallUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATh U TMPOBOJAUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUIEHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 PAaclO3HABAaHUIO OPraHMYECKUX BEIIECTB) C COOJIOJIEHUEM TPABHUII
0e30macHOro OOpaIlleHWs ¢ BEIIeCTBAMU M J1Aa0OPAaTOPHBIM O0OPYIOBAHUEM,
dbopMynHpoBaTh IENb HUCCIENOBAaHUA, NPEJICTABIATh B pa3Iu4yHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTb YMCHHIA:

coOI0aTh MpaBUiia IKOJIOTHUECKH 11eJIeCO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKarOUIEH
MIPUPOIHOM CpPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JEHCTBUA HA JKUBbIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIca TTokazaTtens [TK;

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

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATh IEJICHANPABICHHBIA TOUCK
XUMUYECKOW MHGOPMALIUH B PA3JIMUHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HH(POpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHU C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI MOPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJiM B OOECIECUCHUH YCTOWYHMBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX
HMCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl UEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraIOIINE MOHSATUS — XUMUYECKUM AJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
JJIEKTpOHHAss 000JI0OYKa aTtoma, S-, p-, d-aToMHBIE OpOUTaNU, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYecKasi CBA3b (KOBaJIeHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJIHAs),
KPUCTAJUIMYECKAsA PpEIIETKA, XHUMHUYECKAash PpEeaKlus, pacTBOp, OIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLUALMH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMHUYECKON PEAKIINU, XUMHUYECKOE PAaBHOBECHUE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOANYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHWH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
U CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJICTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAJIMOJIEKYJISIPHOM YpPOBHSX;
NPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKIHUN, TEPMOIUHAMHYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XWMHUYECKOM pPaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaX; (DAKTOJOrMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, TOJyYCHUH M 0€30MacHOM HMCIOJb30BaHUH BAKHECUIIMX HEOPTaHHUYCCKUX
BEIIECTB B OBITY M MNPAKTHUYECKOM JEATETbHOCTH YEJIOBEKa, OOIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHbBIC NMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHATHS IPHU
ONHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



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

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpeIETKU
KOHKPETHOT'O BEIIECTBA;

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

c(hOopMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTaHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YHUCITY U COCTaBY
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTEreHen
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aTtopa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHUA MW KPUTEPUU JUIs  KJacCUUKAIIUU
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YCK;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(OpPMHPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPE T'HIPOKCOKOMIIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTeP CMEIIECHHUS] XUMUUYECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXKalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIE TPUHIUNBI XUMUYECKUX MPOU3BOJCTB; 11€7€C000pa3HOCTh
MPUMEHEHHs] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIEHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHUE, HU3MEPEHHUE, MOJCIUpPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKH3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS TPOBOAMUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HAY€HHs] BOJOPOJHOrO IOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYyKTa pEaKlUH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB AAHO B BUJIE PacTBOpa C
ompeIeIEHHOM MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJM BbIXOa MPOAYKTA PEaKINK; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUIl  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KaU€CTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OINpPEEICHUE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, H3YyYEHUE BIHSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peakluH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamisy U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30macHOro0 O0palieHnus ¢ BEMIECTBAMU U 1ab0paTOPHBIM
o0opynoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dopMe  pe3ympTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyAOBaHUMEM, OOpallleHHsl C BeElIeCTBAaMHU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWXKEHUS €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4yHas U y4eOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATH XUMUYECKYIO HHPOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 BricokoMosIeKyIIpHBbIE COCTMHEHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproandueckuii 3aKoH
P pHOA bubmmoreka [IOK
1.1 u [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1 bubmuorexa [JOK
' BEILlECTB https://m.edsoo.ru/2dd57f24
b K
1.3 XUMHUYECKUE PEAKIINU 19 1 3 nommorexa O
https://m.edsoo.ru/2dd57f24
Hroro no pasgeny 39
Pa3znen 2. Heoprannueckast Xumusi
2.1 Hewmerarmmbi 31 1 3 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTajLIbl https:/m.edsoo.ru/2dd57£24
Wroro no pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUSI B XUMUHU. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne [ara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
p bu6mmoreka [{OK
1 MIPEACTABIIEHUE O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OpraHnYecKuX
CoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
yrEp "( bubnuoreka [JOK
2 BO30YXIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3MOKHOCTH
aToma yriepoaa
XuMH4YEcKas CBA3b B
OPraHUYECKUX COEIMHEHHUSIX.
bu6mmoreka [IOK
3 MexaHu3Mbl 00pa3oBaHUS 1
. https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubnuoreka [JOK
4 OPraHMYeCKUX COCTMHEHUHN A. 1
https://m.edsoo.ru/9e595cb8
M. byrneposa
Bunsl uzomepun:
5 CTPYKTYypHas, | bubnuoreka [IOK
IIPOCTPaHCTBEHHAS. https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTHI B




MOJIEKYJIaX OPTraHUYECKHUX
COEIMHEHUI

[IpencraBnenue o
KJaccu(uKauy u

bu6mmoreka [{OK

6 crcTeMatiHeckat https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHWYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bu6mmoreka [{OK
OPraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaruzanus u bu6moreka [IOK
00001IIeHre 3HAHUH 110 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJOTHYSCKUN
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30MEpPHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

1 npupojie. CriocoOb1 bubnuoreka [JOK
IIOJIYYEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0aSb
aJIKaHOB
[uknoankansl: o0mas
(dbopmMyna, HOMEHKIATypa

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOEHUS U XMMUYECKHUX
CBOMCTB, CIIOCOOBI MOTyYEHHS
U IPUMEHEHUE

https://m.edsoo.ru/156730d2




Pemrenne pac4€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEILIECTBA 10 MACCOBBIM

bu6mmoreka [{OK

13
JOJIIM aTOMOB DJICMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIHMX B €T0 COCTaB.
Cucremaru3zanus u
0000111eHIE 3HAHUM 10 TEME
AJIKEHBI: TOMOJIOTUYECKUI
psn, obmias hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE
bu6moreka [IOK
14 U IIPOCTPAHCTBEHHOE
https://m.edsoo.ru/273b0ale
CTPOCHHE MOJIEKYIL.
CrpykTypHas U LIUC-TPaHC-
M30MEPHUsI AIKEHOB
®u3nuecKue 1 XMMHUYECKHE
. bu6moreka [IOK
15 cBolicTBa ankeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CrocoObl MoTy4eHHS U bubnuoreka [JOK
NPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas padota Ne 1 o
" bubnuoreka [JOK
17 teme "[losrydeHue stuneHa u
. " https://m.edsoo.ru/0941eed8
M3y4YEHUE €ro CBOUCTB
Pemenune pacu€THbIx 3a1a4 Ha
13 OIIpeIeJICHUE MOJIEKYIISIPHOU bubnuoreka [JOK
(hOopMyITbI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
19 AJKaJIueHbl: CONPSHKEHHBIE, bu6mmoreka [JOK

HU30JIMPOBAHHBIC,

https://m.edsoo.ru/04298c0a




KyMYJIUPOBAHHBIE.
OcoOGeHHOCTH AIIEKTPOHHOTO

CTPOCHHUS

20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [IOK
CONPSKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

21 CriocoObI mosTyueHust 1 bubmoreka [IOK
IIPUMEHEHNE AIKAIUEHOB https://m.edsoo.ru/1aa81660
AJKHHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,

2 HOMEHKJIAaTypa, JJIEKTPOHHOE bubnuoreka [JOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbcc4c
CTPOEHHE MOJIEKYIL,
(uznueckue cBoiicTBa

o XuMHYECKHEe CBOMCTBA bubnuorexa [JOK
AJIKUHOB https://m.edsoo.ru/23493a93
KauecTBeHHBIE peakny Ha bubnuoreka [IOK

24 N
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da

)5 CriocoObl MoTy4eHHS U bubnuoreka [JOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pewrenue 3agau: pacy€rsl 1o

26 YPaBHEHUIO XUMUYECKOU Bubmrorexa LIOK

https://m.edsoo.ru/5db8e526

peakuuu

7 Cucremaruzamus u bubmuoreka [JOK
0000111eHrEe 3HAHUU T10 TEME https://m.edsoo.ru/5db8e526
ApeHBbI: TOMOJIOTHYECKUH Psif,

)3 obmras dpopmyrna, bubnmoreka [JOK

HOMCHKIJIaTypa. BJICKTPOHHOC
" NPOCTPAaHCTBCHHOC

https://m.edsoo.ru/a92a7094




CTpOEHUE MOJICKYJT OeH30J1a U
TOJIyOJa, UX (PUINIECKUE
CBOICTBa

XUMHYECKHE CBOUCTBA

bu6mmoreka [IOK

29 apEeHOB: peaKIUU 3aMeLCHUS https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA

30 apEeHOB: PEAKIUU bubnuorexa [JOK
IIPUCOEIUHEHNS, OKUCIICHUE https://m.edsoo.ru/a44alae4
roMOJIOroB OeH30.J1a

a1 Oco0eHHOCTH XUMHUYECKUX bubnuoreka [JOK
CBOWCTB CTHpPOJIA https://m.edsoo.ru/d5018a54
Pemenune pacu€rHbIx 3a1a4 Ha

1 oTpeieJIeHue MOJICKYIISIPHOM bubnuotexa [JOK
(hopMyIIBI OPraHMIECKOTO https://m.edsoo.ru/53461a2¢
BeIlleCTBA

13 CriocoObl OTy4eHHS U bubnuoreka [IOK
NPUMEHEHUE aPEHOB https://m.edsoo.ru/6f717d09
I'eneTnueckas CBSI3b MEXKIY

34 pa3IMYHBIMU KJIacCaMU bubmmorexa [TOK

https://m.edsoo.ru/5db8e526

YIJI€BOJIOPOJIOB
Pacué€rsl o ypaBHEHUAM

35 XUMHUUYECKUX PEaKIIUH. bubnuoreka [JOK
CucreMaTH3anus u https://m.edsoo.ru/5db8e526
0000111eHrE 3HAHUU T10 TEME

36 ITpuponansiii ras. [lomyrasie bubnuorexa [IOK
He(TsHbIE ra3bl https://m.edsoo.ru/5db8e526

37 KaMeHHBIH yroiab 1 MpoyKThl bubnuoreka [IOK

ero nepepaboTKu

https://m.edso0.ru/69b3398b




Hed1pb 1 ciocoOsr e€
nepepabotku. [IpumeHeHme

bubnuoreka [IOK

38
MPOIYKTOB MepepaboTKH https://m.edsoo.ru/21{9de78
HetH
T'enetndeckas cBs3L MEX]
39 a3JIMYHBIMU KJIaCCaMH ’ bubmorexa HOK
P https://m.edsoo.ru/5db8e526
YIJIEBOJIOPOJIOB
l"anorenonpons3BoHbIE
40 YTJIEBOJIOPOJIOB: MIEKTPOHHOE bubnuorexa [JOK
CTPOEHUE; pEaKINU https://m.edsoo.ru/82b4d759
3aMeIeHus TaToTeHa
JeicTBue menoyvent Ha
TaJIOTEHTIPOU3BOIHBIC.
. bubnuotexa [JOK
41 Bsaumonelicteue
https://m.edsoo.ru/5db8e526
JIMTAJIOT€HAJIKAaHOB C MarHUEM
U [IUTHKOM
CucreMaTuszanus 1
. bu6mmoreka [JOK
42 0000111eHIE 3HAHUH TT0
" " https://m.edso0.ru/20e8922
pazaeny "YrieBoa0po bl
43 KonTtponbHas padoTa o treme bubnuoreka [JOK
"Yraesomopoab" https://m.eds00.ru/95¢9e298
[IpenenbHble OJIHOATOMHBIEC
CIIUPTHI: TOMOJIOTUYECKUI
171, o011as popMyia,
P Gopsty bubmuoreka [JOK
44 CTPOEHHE MOJIEKYIL,

n30Mepusi, HOMEHKJIATypa,
kiaccupukanus, pusnueckue
CBOMCTBA

https://m.edsoo.ru/df04c5cd




XMUMHYECKHE CBOUCTBA

bubnuoreka [IOK
45 MpeAeNIbHBIX 0JIHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHus u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [TOK
p A https://m.edsoo.ru/484100000000000
CIIUPTOB
[Ipocteie a¢pupsi:

A7 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3HYECKHUX U https://m.edsoo.ru/c2c788b2
XUMHYECKUX CBOMCTB
MHOroaTroMHbIE CIUPTHI:

43 STUJICHTJIMKOJIb U TJIMLEPUH, bubnuorexa [JOK
ux (pusnvecKre U XMMHUYECKHe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl MOTy4eHHS U

bu6moreka [IOK
49 IIPUMEHEHUE MHOTOaTOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIbI,
. bu6mmoreka [JOK
50 (m3UYecKue CBOMCTBA.
https://m.edsoo.ru/2ce726f8
ToxcuunocTh Qenona

51 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
(dheHona https://m.edsoo.ru/037ca5f9

57 Crnioco6bI nostyueHust u bubnuorexa [IOK
NpuMeHeHne peHoa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas pabora Ne 2.

53 Pemenne bu6mmoreka [JOK

9KCIEPUMEHTAIBHBIX 3a7a4
no teme "Cruptsl ¥ GpeHob!"

https://m.edsoo.ru/fd0ced09




Cucremarusanus

bubnuoreka [IOK

54 .
000011IeHIE 3HAHWI 110 TeMe https://m.edsoo.ru/1810cb9b
AJbAETU]IBI U KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
55 KapOOHMIIBHOU TPYIIIBI; bubnuorexa [JOK
TOMOJIOTHYECKUE PAABL, https://m.edsoo.ru/b139beaa
obmas Gpopmyna, uzoMepus u
HOMEHKJIaTypa
AJNBAETU]IBI M KETOHBI:
56 (hm3UYecKue CBONCTBA; bubmmorexa [TOK
’ https://m.edsoo.ru/c887425¢
peaKIiy TPUCOSTUHEHUS
Peaknuu oxucienus u
bu6moreka [IOK
57 KauyeCTBEHHbIE PEAKIIHI
https://m.edsoo.ru/a393baa9
aJTBJICTUIOB U KETOHOB
53 CrocoOsI moTydeHust bubnuoreka [IOK
anbACTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICTbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIaTypa
bubmuoreka [JOK
60 KapOOHOBBIX KHCIIOT, MX
. https://m.edsoo.ru/700cc87b
(u3uvecKue CBOMCTBA
XHUMHYECKUE CBOMCTBA
bubmuoreka [JOK
61 MpEIEIbHbBIX OJJHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
2 OCc0OEHHOCTH CBOWCTB bubmuoreka [JOK

MYypaBbUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71




Muoroo6pasue kapOOHOBBIX
KUCIIOT

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bu6mmoreka [IOK

63 apOOHO ,

AHKAPOOHOBHIX https://m.edsoo.ru/83a08773
TUAPOKCUKAPOOHOBBIX

kuciot. IIpencraBurenn

BBICIITUX KaPOOHOBBIX KHCIIOT

64 [ToHATHE O TPON3BOIHBIX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoOsl mostyueHus u

bu6moreka [IOK
65 MpUMEHEHHE KapOOHOBBIX
https://m.edsoo.ru/7c065c9d
KHCJIOT
Crnoxubie 3puphr:

66 TOMOJIOTUYECKHH psiJl, oOras bubnuoreka [IOK
dhopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:

M0 YPaBHEHUIO XUMUYECKOM
bubmuoreka [JOK
68 peakIyu, Ha ONpeIeTICHUE
. https://m.edsoo.ru/5db8e526
MOJIEKYISIpHOH (hOpMYJIbI
OPraHUYECKOTO BEIIEeCTBA
[IpakTuueckas paborta Ne 3.
p p bu6mmoreka [JOK
69 Pewenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/486671fb




no teme "KapOoHoBbIe
KucnoTel. CroxxHbie d3pUphI”

Kupsr: ctpoenue,

bu6mmoreka [IOK
70 (bu3HUecKre U XUMUICCKHEC
. https://m.edsoo.ru/al19¢5b98
CBOMCTBA (THAPOJIN3)
OcoGeHHOCTH CBOWCTB
71 JKUPOB, COJEPKAINX OCTATKU bubnuorexa [JOK
HETIpEIEIbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KuCHo0T. JXKupsl B mpupoie
Mpbuta Kak COJTM BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
. bubnuorexa [JOK
72 Mororiee nercreue. [lonarue
https://m.edsoo.ru/3¢566565
0 CHHTETHYECKUX MOFOIIHUX
cpencrBax (CMC)
['eneTnueckas cBs3b
73 YTJIEBOJIOPOJIOB U bubnuoreka [IOK
KHACJIOPOACOAEPKAIIUX https://m.eds00.ru/56790c96
OpraHMYECKUX BEILECTB
74 Pacuérbl o ypaBHEHUSIM
XUMHYECKUX peaKlui
75 Cucremaru3anus u bubnuoreka [JOK
0000111eHrE 3HAHUU T10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa
76 YIJIEBOIOB U Kiaccuukarms bubnuorexa [IOK

yIJIeBOJIOB (MOHO-, - U
MOJIMCAXapH/IbI)

https://m.edsoo.ru/7a9693al




MoHocaxapusl: pusnyeckue

N bu6mmoreka [{OK
77 CBOMCTBA U HAXOXJCHUE B
https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rioKo3sl, €€

73 3Ha4YCHHE B bubnuorexa [JOK
JKU3HENECATEIIBHOCTHU https://m.edsoo.ru/5e61122d
opraHuszma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAaKTO3a. bu6mmoreka [{OK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapuI0B
[Tonucaxapuasl: cTpoeHue

20 MaKpOMOJIEKYJI, (U3NYECKIE bubnuoreka [IOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MPUMEHECHHE

81 [TonsaTre 06 KCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha

2 OIpeIeJICHUE JIOJIM BhIXO/1a bubnuoreka [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
CucreMaruzanus u

. bubmuoreka [JOK
83 000011eHrE 3HAHUHA 110
https://m.edsoo0.ru/08d4364c
pazneny
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
84 Kucnopoaconepxkamue

OpraHUYecKue coeTuHeHus"

https://m.edsoo0.ru/42c6678¢




AMMHBI: KTacCUpHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

bu6mmoreka [IOK

85 dbopmyna, u3omMepus,
https://m.edsoo.ru/efa7ebca
HOMEHKJIATypa 1 (pU3HUECKUe
CBOMCTBA
26 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
anu(aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHWIIMHA,
bu6mmoreka [{OK
87 0COOCHHOCTH XUMHYECKUX
. https://m.edsoo.ru/39cd21f1
CBOWMCTB aHHJIMHA
CriocoOsl mostyueHus u
bu6moreka [IOK
88 MIpUMEHEHHE aTHPaTHIECKUX
https://m.edsoo.ru/eal38763
aMHHOB
AMUHOKHCIOTHI:
HOMEHKJIaTypa U U30MeEpHs,
. bu6moreka [IOK
89 (uznueckue cBOMCTBA.
https://m.edsoo.ru/d1773e80
OtnenpHbIE PEICTABUTENH O
aMHHOKHCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, X
bu6mmoreka [JOK
90 OMOJIOTHYECKOE 3HAUCHHE
https://m.edsoo.ru/77df705a
amuHOKucoT. CHUHTE3 U
TUJIPOJIU3 TIETITUAOB
benku xak mpupoiHbIe
bubmuoreka [JOK
91 [IOJIMMEPBL; CTPYKTYPBI
https://m.edso0.ru/429e9899
OeIKOB
9 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edsoo.ru/6237306d




AzoTcojepkaiue

reTEePOLUKINYECKIE

93 coequHeHus. HykimenHoBbie bubmorexa HOK
KHCIOTHI: COCTAB, CTPOEHIE I https://m.edsoo.ru/521d1431
OunoJorudeckas poJib
[Ipaktugeckas padora Ne 4.
Pemienue

94 AKCIEPUMEHTAIBHBIX 3a]1a4 bubnmorexa LHOK
10 Teme "A30TcoepRAIIE https://m.edsoo.ru/8e3c02d1
OpraHuYecKue CoeaTuHeHus"
[TpakTuueckas padota Ne 5.
Pemienne

95 SKCIEPUMEHTAJIbHBIX 3a7a4 Bubamorexa [IOK
1o TeMe "PaciosHABAMIe https://m.edsoo.ru/bde3fdf6
OPraHM4YeCcKUX COeTMHEHUN"
KonTtponsHas padoTa o treme

96 "AzoTconepxaniue bubmorexa LOK
opraHmecKue coeuHens" https://m.edsoo.ru/ce561bc7
OCHOBHBIE IOHATHUS] XUMUHU
BBICOKOMOJICKYJISIPHBIX

97 COEIMHEHUH U METOIBI UX bubnmorexa [IOK
CHHTe3a — IO TMepH3aIIs 1 https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCAIUS

08 IInactmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa II1acTuKa https://m.edsoo.ru/82242e0f
DnacToMephl: HATypaJbHbIN

99 CUHTETHUYECKUE KaydyKH. Bubmorexa LIOK

Pesnna

https://m.edsoo.ru/246103ec




100

BosokHa: HatypanbHBbIE,
HNCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepI)I
CHEIHAIbHOTO Ha3HAYEHHUS

bubnuoreka [IOK
https://m.edsoo.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenne
IKCIIEPUMEHTAITBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bu6mmoreka [{OK
https://m.edsoo.ru/3aebd77a

102

O60061enue u
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBICOKOMOJIEKYIISIpHBIE
coequHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX SITIED. | bubmmoreka [{OK
XuMu4eckui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
) CrpoeHue 3JIeKTPOHHBIX 000J1049eK | bubnuorexa [JOK
aTOMOB, KBAaHTOBBIC UMCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuaeckux 1 bubmuorexa [JOK
AJIEMEHTOB (S-, p-, d-, f-3MeMeHTHI) https://m.edso0.ru/61294af9
4 Pacnpenenenne 3nekTpoHOB MO | bubnuoreka [IOK
ATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTYpallun
P Puryp bu6mmoreka [IOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1
. https://m.edsoo.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
6 DNEeKTpOHHBIC KOH(PUTYpAIIUU HOHOB. 1 bubnnoreka [IOK
DIIEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
bubnuoreka [JOK
7 XHMHUYECKUX 31eMEeHTOB /1. H. 1
. https://m.edsoo.ru/16957¢01
MeneneeBa, CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
bu6mmoreka [JOK
8 XUMUYECKUX 3JIEMEHTOB U 1
https://m.edsoo.ru/f8468927
00pa3yeMbIX MU MPOCTHIX U




CJIOKHBIX BEIIECTB MO IpyHnam u
nepuoam

Cucremarusaus 1 00001IeHne

bubmmoreka [{OK

pacTBOpOB

9 y
3HAHUU 110 TEME https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa30BaHUs
. bubnuorexa [JOK
10 KOBAJICHTHOU CBsI3U. BogopoiHas
https://m.edsoo.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJICHCTBUS
BanenTHOCTh ¥ BaJICHTHBIE
1 BO3MOKHOCTH aTOMOB. CBs3b bu6moreka [IOK
BJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
HUX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHus 0 KOMIJIEKCHBIX
bu6mmoreka [IOK
12 COEIUHEHUIX: COCTaB U
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BeniecTa MoJIeKyJISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIbI bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEIIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
bubmuorexka [JOK
14 [IpencraBneHue 0 KOJJIOUAHBIX
https://m.edsoo.ru/da2c¢70e4
pacTBopax
HctunHbIe pacTBOPHI: HACHIIICHHbIE
bubnuoreka [JOK
15 Y HEHACBIIIEHHbIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucrannorugpatst
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnmnoreka [JOK

https://m.edsoo.ru/328e653a




Perrenue 3amau ¢ UCIOJIL30BaHUEM
OOHATHUH "MaccoBas I0JA

bubmuoreka [JOK

17 .
pacTBOpPEHHOTO BemecTna', https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIIEHTpalus"
13 Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
HEOPraHMYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 00001IeHIE bubnuoreka [JOK
3HAaHUU 10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabota no temam
"Crpoenune aroma. lleproanyeckuii
20 3akoH u [lepuoanueckas cucrema bubmuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/70a60aad
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus xuMmuaecknx
peaKkuuii B HEOPraHUYECKOU U
71 OPraHN4eCcKO XUMHUH. 3aKOH bubnuoreka [IOK
COXpPaHEHUs MAaCChl BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpAaHEHUSA U MPEeBpaIICHUS SHEPTUU
MPU XUMHYECKUX PEAKIIUAX
Tennossie 3 HEKTHI XUMUUYECKUX
. bubmuoreka [JOK
22 peakuuii. TepMoXuMu4ecKue
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus no ypaBHeHUSIM
. bubmuoreka [JOK
23 XUMHUYECKUX PEaklui 1
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHUSAM
CKOpOCTh XMMHUYECKOH peaklnu, e€
bub6nmnoreka [JOK
24 3aBUCUMOCTB OT Pa3JInNYHbIX

¢axTopoB. Katanus u kaTaau3aTopbl

https://m.edsoo.ru/87b13954




I'omoreHnnsie u reTCPOrcHHbIC

bubmuoreka [JOK

25
peakuuu https://m.edsoo.ru/87b13954
[Ipaktuyeckas padora Ne 1 mo teme
" bubnuorexa [JOK
26 Brusinue pa3myHbIx GaKkTOpoB HA
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIIUU
7 OO0paTumbie 1 HEOOpAaTUMEBIE bubnuoreka [JOK
peakuuu. XuMHA4YECKOE PaBHOBECUE https://m.edsoo.ru/30952f9b
[IpaxTnueckas padota Ne 2 o Teme
)% "BrnustHue pa3nudHbIX PaKTOpoB HA bubnuoreka [JOK
MOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el17
paBHOBecHs"
DNEeKTPOTUTHIECKAS JUCCOIHAITHSI.
p Bu6morexa [IOK
29 CunbHbIe U c1a0ble AJIEKTPOTUTHL.
https://m.edsoo.ru/5f766bdf
CreneHb TUCcCOoIManun
HMounoe nponssenenue Boasl. Cpena
30 BOJIHBIX :CTBO oB. Boiopo Hbf)ﬁ Bubmmorexa [IOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
bu6mmoreka [JOK
31 MPOTEKAIOIIKNE B PACTBOPaAX
https://m.edsoo.ru/09d5a%bd
3JIEKTPOJIUTOB
[IpakTnueckas pabota Ne 3 mo Teme
" bubnunoreka [JOK
32 XUMHUYECKUE PEaKIIMU B pacTBOpax
" https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
33 eakInu. BaxxHelIme OKUCIUTEIN U bubmnorexa [IOK
P ' https://m.eds00.ru/56226060
BOCCTAHOBUTEIIH
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubmmoreka [JOK

HMOHHOT0) OamaHca

https://m.edsoo.ru/fb691387




DJEeKTPOJIN3 PaCTBOPOB U PACILIIABOB

bubmuoreka [JOK

35
BEIIECTB https://m.edso0o.ru/93fb97d2

36 Pemenne 3ama4 pa3anyHbIX TUTIOB bubmmorexa [TOK

AP https://m.eds00.ru/5a859d16
bu6mmoreka [{OK

37 Pewrenne 3a1a4 pa3nu4HbIX TUIIOB

https://m.edsoo.ru/5afa265d
CucreMaru3anus 1 0000IIeHNE
N " bubmmoreka [IOK
38 3HAHUH 1o TeMe "XUMHUICCKHUe
" https://m.edsoo.ru/c161eb85
peakiuu

39 KounTponbHas pabota no teme bubnuoreka [IOK
"Xumuueckue peakiuu' https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETaJJIOB B
[Iepuoanueckoil cucreme

40 XUMHUYeCKnX djeMeHToB 1. 1. bubmuorexa [JOK
MeHneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aroMoB. duznueckue
CBOMCTBA HEMETAIJIOB
AmtoTponusi HeMeTauioB (Ha

41 npuMepe Kuciopoaa, cepol, pochopa bubmorexa HOK

PHMED POAa, CEpEL, P https://m.edsoo.ru/ef92c91c
1 yTIepo/a)

4 Bonopon: nonydenue, puznueckue u bubnnoreka [IOK
XUMHUUYECKUE CBOMCTBA. [ 'upuIbI https://m.edsoo.ru/0aa8f613
l'amoreHsl: HaX0XKISHHUE B IPUPOJIE,

PP bubnuoreka [JOK
43 CHOCOOBI OMy4YeHUS, PUINYECKUE U
. https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
I'annorenoBonopoasl. Baxueiimue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPKALINE COCTUHEHUS

TaJJOIrCHOB

https://m.edsoo.ru/6b3255e6




JIabopaTopHbIE U MPOMBIIILIICHHBIC
CIIOCOOBI MOJTYYEHHS T'aJIOT€HOB.

bubmuoreka [JOK

45
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COEIMHECHU I
[Ipaktuyeckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTAJbHBIX 3aJ1a4 110 TEME bubmorexa HOK
" p " A https://m.edsoo.ru/8b26fecd
lNanorenst
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
47 noJtyueHusi, Gpuznyeckue u Bubnrotexka LIOK
yi ’ . https://m.edsoo.ru/c8abc36a
XUMUYecKkue cBoicTBa. O30H.
[IpumeneHne KucIopoaa U 030Ha
bu6moreka [IOK
48 Oxkc €pOKC
KCHIBL I TICPORCHIRT https://m.edsoo.ru/5¢8816a0
bu6mmoreka [IOK
49 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://m.edsoo.ru/2b6d8b4b
Cepa: HaXxOXJIeHHE B IIPHUPOJIC,
P A PUpOZ bu6mmoreka [JOK
50 crocoObI MoJTydeHus, PU3nIECKue u
. https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
51 CepoBonopo, cyiabduabt
POBOZIOPOLL, CYIbHHA https://m.edso0.ru/7c875999
Kucnopoaconepxariue coequHeHUs
PORCOASpIRAT . A . bubmuoreka [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas paborta Ne 5. Pemenue
bu6mmoreka [JOK
53 SKCIIEPUMEHTAJIbHBIX 33J1a4 110 TEME
" . " https://m.edsoo.ru/Oafb05e4
Cepa u e€ coequHeHUs
54 A30T: HaX0XkJACHUE B IPUPOJE, bubnmnoreka [JOK

CIIOCOOBI MOJIy4CHUA, (I)I/ISI/I‘{CCKI/IC 151

https://m.edsoo.ru/badd2255




XHMHYECKHE CBOMCTBA. AMMUAK,

HUTPUIBI
Kucnoponconepxamue coeTMHEHU
P P . bubnuorexa [JOK
55 a3ota. OCOOEHHOCTH CBOMCTB
. https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 [Ipumenenue a3ora u ero bubnuorexa [JOK
coeIMHEHUHN. A30THBIE YI0OpEHUS https://m.edsoo.ru/129f5059
®docdop: HaAXOKACHHUE B TIPUPOJIE,

57 crocoObl MONTy4eHus, PU3NIECKue u bubnuoreka [JOK
XUMHUYecKre cBoicTBa. Dochuabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl docdopa,

2Bt pocgop Bu6nuorexa [IOK
58 dhocdhopconepxkamue kucaoTel. Conun
. https://m.edsoo.ru/c7a2d429
(dhochopHOI KUCTOTHI

59 [Ipumenenne docdopa u ero bubnuoreka [IOK
coequaeHnil. DochopHbIe yIoOpeHHs https://m.edsoo.ru/a218070a
[IpakTuueckas padota Ne 6. Permenue

bu6mmoreka [JOK

60 JKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop u UX COeTUHEHHS
VYrunepona: Hax0XACHUE B IPUPOE,

61 AIIOTPOTIHBIE MOU(HUKAIIUY; bubnuoreka [JOK
(bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxcup yraepona(ll), okcun

62 ne oz}[,;(l\l;) (OJ'I)LHa}I KHCJIOTa U bubmmorexa [TOK
Yf P 24 https://m.edsoo.ru/dba58adf
e€ couu

b K

63 Peurenue 3aaau pa3auyHbIX TUIIOB nGmroTexa O

https://m.eds00.ru/6029b609




KpemHuii: HaxoKI€HUE B PUPOJIE,

bubmuoreka [JOK

64 crocoObl NOTy4eHUs1, PU3UIECKUE U
. https://m.edsoo.ru/143558ab
XUMUYECKHE CBOMCTBA
65 Oxkcun kpemuusi(IV), kpemaueBas bubnuorexa [JOK
KHUCJIOTa, CUJIUKATHI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €r0 bubnnorexa [JOK
66 coeaunennii. CTeKII0, ero https://m.edso0.ru/393cdac0
MOJIy4YEHHE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
bubmmoreka [{OK
67 Pemrenne 3aga4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/b624{801
68 Cucremaru3zanus u 00001IeHIE bubmuorexa [JOK
3HaHui mo Teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota o teme bubnuoreka [JOK
"Hemerannsr" https://m.edsoo.ru/d0484c76
70 AHaln3 pe3yabTaToB KOHTPOJIbHOU bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edso0.ru/2b7¢9510
[TonoxeHne MeTaIOB B
[Tepuoanueckoit cucreme
71 XHMHYECKHX JIEMEHTOB. bubnuoreka [JOK
OcoOEHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB
OO6mue GpuznuecKre CBOMCTBA
bubnuoreka [JOK
72 MmeTaioB. [[pumeHenne MeTanioB B
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Kopposus bubnunoreka [JOK

MCTaJlJIOB

https://m.edsoo.ru/42b872¢3




bubmuoreka [JOK

74 Pewrenue 3aa4 pa3an4HbIX TUIIOB
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECCKUN PSiJT
. bubnuorexa [JOK
75 HanpspkeHui metaiios. OO0mmue
https://m.edsoo.ru/94eb377a
CIIOCOOBI TIOJYYCHHSI METAJUIOB
OO6mras XxapakTepucTUKa METALIIOB
IA-rpynmns! [leproauyeckoit CUCTEMBI
76 XUMHUUYECKHUX AeMeHTOB. HaTpuit n bubnuoreka [JOK
KaJlui: mojrydeHue, pusndeckue u https://m.edsoo.ru/e12¢26b3
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSTMHEHUN
OO6mras xapakTepuCTUKa METALIIOB
[TA-rpynmnsr [Iepnoanueckoit
CUCTEMBI XUMHYECKUX JIEMEHTOB.
. . bu6mmoreka [IOK
77 Maruuii u KaJIbIIuii: MOJTy4YEHHE,
° https://m.edsoo.ru/7¢3e49c0
(bu3nueckrue U XMMHUYECKUE CBOMCTBA,
IIPUMEHEHHE MTPOCTHIX BEUIECTB U UX
COEeIUHEHUN
73 JKEcTroCTh BOBI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
AIOMHUHH: TIOJTydeHue, pu3ndeckue
. bubnuoreka [JOK
79 U XMMUYECKUE CBOMCTBA,
https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
20 TUIPOKCHUIA ATTFOMUHHS, bubnunoreka [JOK
TUAPOKCOKOMILJIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
bu6mmoreka [JOK
81 Peurenue 3aaau pa3auyHbIX TUIOB

https://m.edsoo.ru/5db8e526




[Ipaktudeckas padora Ne 7. Pemenue

bubmuoreka [JOK
82 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
" " https://m.edsoo.ru/27a4af43
Merasuibl TJIaBHBIX TTOATPYIITT
OO61ras XxapakTepuCTUKa METAILIIOB
23 no6ounbIx noarpymi (Bb-rpymm) bubnuorexa [JOK
[Tepuoanueckoi CUCTEMBI https://m.edsoo.ru/610d7431
XUMHYECKHX AJICMEHTOB
dusnvecKkrue U XMMHUYECKHEe CBOMCTBA
. bubnuoreka [JOK
84 XpOMa U €ro COeAMHEHUH, X
https://m.edsoo.ru/991 1bef3
MIPUMEHEHHE
Baxwueline coelMHEHNs] MapraHiia.
bu6moreka [IOK
85 [TepmaHranat kKaaus, €ro
g https://m.eds00.ru/039d69c8
OKHCIIMTEIbHBIC CBOWCTBA
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
26 JKele3a u €ro COSIMHCHUM. bubmuorexa [JOK
[Tosnydenune u npUuMEHEHHE CIIABOB https://m.edsoo.ru/1b7{8741
Kenesa
DuU3NYECKUE U XMMUYECKHE CBOMCTBA
R o bu6mmoreka [JOK
87 MeIH U e€ COeNMHEHNM, UX
https://m.edsoo.ru/2bc0f954
MPUMEHCHHE
DuU3NYECKUE U XMMUYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COCAMHECHUN, UX bu6mmoreka [JOK
NpUMEHEHHE. [ UIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
IIpaktuyeckas padota Ne 8. Pemenue
bu6mmoreka [JOK
89 SKCIIEPUMEHTAIIbHBIX 3aa4 10 TEME
" " https://m.edsoo.ru/a6be352¢a
MerTanisl TOOOYHBIX MOATPYIII
bubnunoreka [JOK
90 Pemenue 3aaau pa3nyHbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O0001IEHUE U CUCTEMATU3 AL

bubmuoreka [JOK

91 M3y4YEHHOI'0 Marepuasa 1o TeMe
" " https://m.edsoo.ru/e91fe975
Meransl
9 KonTtposnsHas paboTa 1o teme bubmoreka [IOK
"Meramibr" https://m.edsoo.ru/83f63ea3
03 Ananu3 pe3ynbTaToB KOHTPOJIbHON bubnuorexa [JOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHun
04 YCTOMYHMBOTO Pa3BUTHUSA bubnnorexa [JOK
yenosedecTBa. [[oHATHE 0 HAYYHBIX https://m.edsoo.ru/080fe1{0
METOJIaX UCCIEA0BaHUS BEIIESCTB
Hay4unple mpuHIIUIIBI OpraHU3aIH
95 XUMHUYECKOTO MPOU3BOJICTBA. bu6moreka [IOK
[TpombInieHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTY4YEHUS] BAKHEUILINX BEIIECTB
XUMUYECKOE 3arpsi3HEHNE
96 OKpYXaOIEl Cpebl U €ro bubamorera LOK
Py RATOTEN cpet https:/m.edsoo.ru/9f1 1bf51
MOCJEACTBUSA
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bubnuorexa [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
Xumus numy. Pons xumnu B
. bubmuorexka [JOK
98 o0ecIIeueHnH MUIIEBON
https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 KocmeTtnueckue u napdromepHsbie bubnunoreka [JOK
cpeacTa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTETIBCTBE.
N bubmuoreka [JOK
100 Baxueiiine cTpouTenbHbIe U

KOHCTPYKIIMOHHBIC MaTCPpHAJIbI

https://m.edsoo.ru/61e69003




XHUMHS B CEJILCKOM XO3SIUCTBE.

bubmuoreka [JOK
101 Opranuyeckue 1 MUHEpaJIbHbIE 1
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHIE 1 bubmmorexa [{OK
3HAaHUU 110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







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

OCHOBOTIOJIATAFOIINE TIOHATHS (XUMUYICCKHI AJIEMEHT, aTOM, H30TOIIBI,
JJIEKTPOHHAs 000J0YKa aToma, s§-, p-, d-dJEKTPOHHBIC OPOUTAIH
aTOMOB, OCHOBHOE U BO30YXJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKyJIa,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATCIBHOCTh,  CTCTIICHb  OKHCJICHWS,
XHUMHYECKasi CBsI3p (O- W T-CBsA3b, KPAaTHBIC CBS3HM), THOPHIA3ANUS
ATOMHBIX OpOHWTaNIeH, KpUCTAUTUYECKass PEIIéTka, MOJb, MOJIIpHAs
Macca, MOJIIpHBIH O00BEM, MOJIApHAs KOHLEHTpaIus, pacTBOPbI
(MCTHHHBIC, TUCTIEPCHBIC CHCTEMBI), KPUCTAJIOTHIPATHI, YIIIePOTHBII
ckener, (QyHKIMOHANbHAS TPYyMNa, pajuKall, U30MEpbl, CTPYKTypHas
dbopmyna, wu3oMmepus (CTpyKTypHas, reoMeTrpudeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTMYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI- ¥ a30TCOJIEprKalie COeTMHEHUs, OMOJIOTUYECKH aKTHUBHbBIE
BelecTBa (yrJieBoIbl, JKUPBI, OCTTKH ), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHYECKUX PpeaKUUil (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE,
9K30- U DSHAOTEPMHUYECKHE, PEaKIMH HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMbIe U HEOOpaTUMBIE), PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJUTHI,  AJEKTPOJIUTUYECKass  JUCCOIMAlMsl,  CTENeHb
JMCCOLIMAIINY, OKHCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM pCaKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOPUS XUMHUYECKOIO CTPOCHHUS OPraHUYECKHUX
Beuiects A.M. ByriepoBa, Teopus 3JIEKTPOIUTHUECKON AUCCOLUALINH,
[Mepuomuueckwnii 3akon J[.. MenneneeBa, 3aKOH COXpaHEHUSI MAcChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HaHUs, JEXKalMe B OCHOBE NMOHUMaHUs IPUUYUHHOCTU U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIC IIPEIACTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX




1.3

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

MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJNYyYCHHH 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, aMMHaKa, MCTaHOJIa, nepepa60TKH

He(pTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XApaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOHSITI/II\/JI,
NPUMCHATb COOTBCTCTBYIOIIUEC TOHATHA IIPHU OIMMCAHUHW CTPOCHHUA U

CBOWCTB HEOPraHUYECKUX U OPTaHNYECKUX BEIIECTB U UX ITPEBPAILCHUI

2.2

B3aMMOCBSI3b XUMHUUYECKHX 3HAHUHU C TOHATHUAMH M TPEACTABICHUSIMHU
JIPYTUX MPEIMETOB ISl 00JIee 0CO3HAHHOTO TOHUMAHUS U 0OBSICHEHUS

CYITHOCTHU MAaTCPHUAJIBHOTO CUHCTBA 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

XMUMHYECKYI0 CHUMBOJIMKY JJISi COCTaBICHUS (OPMYJT HEOPTraHHMUECKUX
BEUIECTB,  MOJIEKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUYEeCKHX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKHUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

M0 Pa3NMYHBIM TPHU3HAKAM (YHCIY M COCTaBY pPEarupyrolINX BEIECTB,
TeroBoMy 3(dekTy peakuuu, HW3MEHEHHMIO CTeleHed OKUCICHHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

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-21€KTPOHHBIE OPOUTAIIH, SJHEPTETHUECKUE YPOBHH

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

IIEPUOIaM U IpynIam

ChopMupoBaHHOCTE yMEHHUS COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peaKkuyil ¥ pacKpbIBaTh UX CYLIHOCTb:

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 OTU pC€aAKIHH UAYT 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
CIOCOOHOCTH OPraHUYEeCKUX COCTUHEHWNW OT KPAaTHOCTH W THIIA
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

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTAB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaéHHbIM KilaccaM |
IpylIaM COEIUHEHHH (MpOoCThie BEUIeCTBa, OKCHUIIbI, TUIPOKCHUIBI,
COJIM; YTJIEBOJOPO/Ibl, MPOCThIE 3(PUPBI, CHUPTHI, (PEHOIBI, AIbIETUIBI,
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 BCJIIMYHMH:

10.1

Macchl (00bEMa, KOTHUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBO J10JIel pacCTBOPEHHOTO BEIIECTBA MIIM IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBOi nian 00BEMHOI 0JH, BBIX0a MPOIYKTa PEaKLUU

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 3HAHUS NpPU IKCHEPUMEHTAIBHOM HCCIEI0BAaHUU
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 IS JKCIIEPUMEHTAILHON MPOBEPKU
TUTIOTE€3 OTHOCUTEIILHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
peakui M TPOTHO3UPOBAHUS BO3MOMXHOCTEM HMX OCYHIECTBIICHHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS TSI OOBSICHEHUS] M TIPOTHO3UPOBAHHS
SBIICHUH, MMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOAY; I TPUHSTHUS

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 KHUCIOPOICOIEPIKAIIUX OPTaHUICCKUX BEIECTB,
pelieHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  paclO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO  OOpamieHWss C BEIeCTBAaMH H  Ja0OpaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIEITH MCCIICIOBAHUS; TIPEICTABIATh
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-HaydHasi JUTepaTypa, CPeACTBA MAaccoBOW HMH(GOpMAIMU, CETh
Wnrtepner u apyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnIo, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3a1aueit

15

CchopMHpPOBaHHOCTh yMEHMS MPOTHO3MPOBATH, AHAJIU3UPOBATH U
OLIEHMBAaTh HMH(OPMALMIO C MO3ULUH HKOJOrMYECKOo Oe30macHOCTH
HOCIEJCTBUIM OBITOBOM M MPOM3BOACTBEHHOW JIESATENBHOCTH YeIOBeKa,
CBSI3aHHOM C mepepaboTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS HA JKUBBIE  OpPraHU3MBbI
OINPENEIEHHBIX BEUIECTB, IIOHMMAs CMBICT IIOKa3aTesl MNpeaesbHOU

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




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

OpraHusMm 4CJI0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccuuranus XuUMHYECKHX
211eMeHTOB. OCOOEHHOCTH CTPOEHUSI SHEPIETUYECKUX YPOBHEH aTOMOB (S-, p-,
d->nemenToB). OCHOBHOE U BO30Y)XIEHHOE COCTOSHUS aTOMOB. DJEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux siaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica I[lepuognueckoro 3akona [I.1. Menneneesa. [IpuunHbl
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB D3JIEMEHTOB M HX COECAMHEHUU IO
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

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

1.3

BanenTHOCTh. D1IEKTPOOTPHUIIATETLHOCTD. CTENEHb OKUCICHUS

1.4

Bunpl xumuuecko cBs3u (KOBaJIEHTHAs, HIOHHASI, METaJUIMYECKasi, BOJOPOIHAS )
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX PEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKOU PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukarmuss — XUMHYECKHMX — peakluid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemoBeie 3¢ dexThl XuMudeckux peakiuii. TepMoxuMuueckue ypaBHEHHUS

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTopLI, BIIMAKOINHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOoBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CuipHble U cla0ble QJICKTPOJIUTEI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaJ’IBHaﬂ, mcjIo4Has;d. CreneHb

nucconuannu. Peaknuyu HOHHOTO 0OMeEHa

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAUH pacTBOPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsie u

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




1.12

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIEC peakinu. [loBeieHne BEnecTB B cpeiax ¢

pa3HbIM 3HaueHreM pH. MeToibl 31eKTpoHHOTO OaiaHnca

1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarms HEOPraHUYECKUX COEVHEHUH. Homenximarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX METAJJIOB (HATPUM, KA, KaJbLIUM,
MarHui, aJIOMUHUN, IIUHK, XpOM, JKeJe30, Me/lb) U UX coeauHeHui. OOmue

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajOT€HOB, CEphl, a30Ta,
docthopa, yrmepoma W KpEeMHHA) M HX COCIUHEHHH  (OKCHIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

2.4

I'enetmueckas CBI3b HCOPraHNu4Y€CKUX BEUICCTB, NMPUHAMICKAIINX K

Pa3IMYHBIM KJIacCcaM

2.5

###Par### 1 nenTudukannsa HeopraHuueckux coeuHeHnid. KauectseHHbie

PEAKIIMKU Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHBIE TOJOXKEHUS TEOPUHU XUMUYECKOTO CTPOEHHUS OpPraHuYecKuX
coequuennii A.M. bytnepoBa. YTiepoHbIil CKEIET OpraHuuYe€CKON MOJIEKYJIbI.
KpaTtHOCTh XMMHUYECKOW CBSI3H. S- U P-CBSI3HU. sp3-, sp2-, Sp-THOPUAN3ALNH
opOuTasneit aToOMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUUYECKOTO

cTpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzoMepbl

3.2

[lonsitne o  ¢ynkuuoHanbHOW rpymme. OpueHTauuoHHbIE  APQPEKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccupukaluu opraHMYecKux BellecTB. HomeHknarypa
OpraHMYECKUX COEIMHEHUH (cucTemMaTH4ecKas) M TPUBHAIbHbIC Ha3BaHUS

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

34

CBOOOIHOpAIMKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTHe o

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuso 3aiineBa

3.5

Ankanpl. XMMHUYeCKHE CBOMCTBA aJJKaHOB: TaJIOrCHUPOBAHUC, ICTUAPHUPOBAHUC,
TECPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3alls, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKAaHOB C MajbIM

pa3MEpoOM LHUKIIA. Peakmun NPHUCOCAUHCHHUA U PAIUKAIIBHOI'O 3aMCIICHUA

3.6

Ankennl. XUMHUUYECKHE CBOMCTBA: pCaKkn NpuCOCANHCHUS (FaJ'IOFCHI/IpOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAIIOTCHUPOBAHUC, PI/I,Z[paTaLII/IH), ropCHus, OKHUCJICHUA U
oJIMMEpU3alu. HpOMBII_HJ'IeHHLIe n J1a6opaTopHHe CIIOCOOBI MOJIYyUYCHUS

AJIKCHOB




3.7

Ankaauenpl. XMMHUYECKHE CBOMCTBA QJIKaJMEHOB: PEAKLMM IPUCOCIUHEHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), FOpeHus U nonuMepusauuu. llomyuenue

AJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOICTBA: peaKuy PUCOEANHEHUS (TaJOTEHUPOBAHUE,
TUAPUPOBAaHUE, THAPATALUS, THIPOrAJIOTEHUPOBAHNE) KaK CIOCO0 MOJIydyeHHUs
IOJIMMEPOB U JIPYrHX IOJE3HBIX NMPOAYKTOB. Peakunm 3amemenus. I'openue
aleTuIeHa KAaK HMCTOYHMK BBICOKOTEMIIEPATYpHOTO IIAMEHU JI1 CBapKu U

pe3ku MetauioB. [IpuMenenue aneruneHa

39

Apenbsl. XuUMHUYECKHME CBOWCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOETUHEHMs (TUIpUpPOBAaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB crTuposia. [lommmepusanus crupoia.

CriocoOpblI MoTy4eHHs! ¥ TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cmoupter. IlpenensHple OAHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA!
B3aUMOJICICTBME C HaTpHUeM KaK CHoco0  yCTAHOBJEHMSI  HaU4UA
TUAPOKCOTPYNIBI, C  TaJOr€HOBOJOpPOJAMU  Kak  CIoco0  MOJIy4eHus
pacTBOpUTENEH, BHYTPHU- W MEXMOJEKYJIspHas Jeruaparanus. Peaknus
ropeHus. I[lomyueHue sTaHosa: peakuusi OpOMKEHUs TIJIHOKO3bl, TUApaTaLUs
STWJICHA. OTWIEHIVIMKONb W TJIMLNEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0QaTOMHBIX CITUPTOB

3.11

®enosr. XuMu4eckue cBoOWcTBa (heHoMa (peakiuu ¢ HaTpueM, THAPOKCHIIOM

Hatpusi, opomom). [lomyuenue dhenomna

3.12

Anbrerunbl. XMMUYECKUE CBOMCTBA MPEAEIbHBIX allbJICIHI0B: THAPUPOBAHUE;
KayeCTBEHHbIE PEaKUMU Ha KapOOHWIBHYIO TpymIy (peakius «cepeOpsHOro
3epkasiay, B3aumoaeicteue ¢ ruapokcunom meau (II). [omydyenue npenenpbHbIX
aNbJIETUJIOB: OKHUCJICHHE CIHUPTOB, TUApaTalus aleTuieHa. ALETOH Kak

MMpeACTAaBUTCIIb KECTOHOB. Ocobennoct PCaKIUKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHI. XMMHUYECKHE CBOMCTBA MMpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHUYECKHX CBOMCTB MypaBLHHOﬁ
KHCJIOTHI. HonyquI/Ie npeaACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHIOB. Briciiue

MMPEACIIbHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CnocoObl TOJIy4EHHMS CIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHUPOB B
NUILEBOM U mapdroMepHON MPOMBINIIEHHOCTH. JKUPBI Kak CIO0XHbIE 3()UpPbI
[JIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIIOT. XHUMHUYECKHE CBOWCTBA KHPOB:

TUAPHUPOBAHUEC, OKUCIICHUC. FI/II[pO.HI/B, WM OMBUICHHUC, KHUPOB KakK croco0




MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIINX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMM C YYaCTHEM CIUPTOBBIX H
aJIbJIETMIHOM TPy U MOJIOYHOKUCIIOE OpokeHue. IIpuMeHnenue rirokos3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3Ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWcCAxXapuibl. [ uaponns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHne MakpoMOJIEKY
KpaxMasa, TIMKOT€Ha M LeJUroio3bl. Pus3ndeckue cBOMcTBAa Kpaxmaia H
[EeJUTION03bl. XMMHUYECKHe CBOWMCTBA Kpaxmaia: THAPOJH3, KadeCTBEHHAs
peakus ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3bI: THAPOJIH3, HOITydeHNE
s¢upoB 1emwttono3bl. lloHATHEe 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIIMH C BOJOU, KUCIOTAMH,
peakmus TOpeHWs. AHWIMH KaK TMpPEICTaBUTENh apOMAaTHYECKHX aMUHOB.
XWMHYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, oOkucieHue. [lomydeHre aMUHOB alKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIIOTHI M ONKH. AMHHOKUCIOTBHI KaK amM(OTEpHbIE OpPraHUYECKHE
coenuHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3yronme OeilKd. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIN3, JICHATYpaIlvs, Ka4eCTBEHHbIE (IBETHBIC) PEaKIIUN

Ha OenKu

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB MOJUMMEPOB OT
cTpoeHusi Moyiekyid. OCHOBHBIE CHOCOOBI IMOJYYEHHUS BBICOKOMOJIEKYISPHBIX
COEIMHEHUN: peaKIy MoJIMMepHU3aluy U nojukonaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

###PartH# I nenTndukanms opraHUIeCKuX coequHeHui. Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PaClIO3HABAHUEC OPIraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBsA3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHs B TIOBCEIHEBHOM >km3HU. [IpaBuia Oe3omacHOW pabOTHI C EIKUMH,

TOPHOYHMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPEACTBAMU OBITOBOM XUMHUH

4.2

XuMus 4 310poBbe. XUMUS B MeAULIMHE. XUMHS U CEIIbCKOE X03MCTBO. XUMUS
B IPOMBIIIUIEHHOCTH. XUMHMS U SHEPreTUKA: IPUPOAHBINA U MOMYTHBIA HEPTAHON
rasbl, X COCTaB M Ucnoib3oBanue. CocraB HeTH 1 e€ nepepaboTKa (IPUPOIHbIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHUS U 3KoJIorusa. XUMHUUYECKOE 3ar PA3HCHHC OKPY)KaIOH_[eﬁ CpCabl U €ro

nocnenctBus. OxpaHa ruapocdepsl, MoUBbl, aTMOChepsl, (HI0pbl U GayHbI OT




XUMUYECKOTo 3arps3HeHus. I[Ipobirema OTX0M0B M MOOOYHBIX MPOIYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBIeHus: O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHYECKUX

BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Mmetauryprus. CTEKJIO0O W CWIMKaTHas  IPOMBIIUICHHOCTb.
[Ipompinennass  opranuyeckas xumusa. CpIpb€ Uil OPraHUYECKOU
MPOMBIIIUICHHOCTH

5 Tunsl pacu€THbIX 3a1a4
5.1 Pacuérel maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
| BemecTBa, Macce WK 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 | Pacuérsl TermioBoro 3¢ dexra peakuu

5.3 | Pacuérbl 00EMHBIX OTHONIEHHI ra30B MPH XUMHUUYECKUX PEAKIIUSX

54 Pacuérsl maccsl (00bE€Ma, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJTHO

' 13 BEMIECTB JaHO B N30BITKE (MMEET MIPUMECH )
5.5 PacuéTter maccoBoit min 00bEMHOMN JIOJI BBIXOJIA TIPOTYKTA PEAKITUU OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuérer maccer (00bE€Ma, KOJTMYECTBA BEIIECTBA) IPOIYKTA PEAKIIUHN, €CITH OTHO
5.6 | u3 BeleCTB 1aHO B BUJE PACTBOPA C ONPEAEIEHHON MaCcCOBOM HoIei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnosp30BaHNEM NOHIATHI «MacCOBast IO, «MOJIIpHas
' KOHIIEHTPALUS», «PACTBOPUMOCTBHY
Haxoxpaenue MosiekynsipHO#l GopMysIbl OpraHMuecKOTo BEIIeCTBA MO €ro
5.8 | IIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIMX B €10 COCTAB, HITH 10

MPOJIyKTaM CrOpaHus




YYEBHO-METOJIMYECKOE OBECIHEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

10 KJIACC

Xumus. 10xknace Yrmyonennsiid yposens /["abpuensa O.C., OctpoymoB U.I'., Cnankos C.A.,
Mockaa «IIpocsemenue» 2020

11 KUIACC

Xumus. 11 knacc/Epemun B.B., Ky3smenko H.E., [lpo3znos B.B., AknmonepHoe 00111ecTBO
«M3narenbctBO «IIpocBemenue»;2021

METOINUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA
10 KJIACC

1. T'abpuensu O.C. U3yuaem xumuto B 10ki1.: qumakTudeckue marepuansl / O.C. ['abpuens,
T.B. CmupHoBa.

— M.: bauk miroc

2. Xumus: 10 kimacc: KOHTpOJIbHBIE U TPOBEpOUHBIC paboThl K yueOHuKy O.C. ["'abpuensaa
«Xumus. 10 kimacen/ O.C. IN'abpuensu,l'. I' JIsicoBa, M. [Ipocsemenue, 2022.

3. T'abpuensu O.C., Buckoo6oitaukosa H.I1., fimykoBa A.B. HacTonbHast KHUTA yIUTEIS.
Xumus. 10 xi1.: Mertogudeckoe nocobue. — M.: [Ipoda;

4. I'abpuensn O.C., Pynos H.H., Tonkynos B.1. Xumudeckuii sxcriepuMeHT B mikoJje. 10 kiacc.

— M.: lpoda

11 KJIACC
1.I'abpuensn O. C., Octpoymos U. I'. HactonpHast kHura yuutens. Xumus. 11 k i1
Metoauudeckoe nocoore.— M.: IIpocBemenue , 2022

2. Xumus: 11 kmacc: KOHTPOJIbHBIE U MPOBEPOUHbIE paboThl K yuebnuky O.C. ['abpuensna
«Xumus. 11 kimacen/ O.C. IN'abpuensn,l'. I' JIeicoBa, M. [Ipocsemenue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

10 KJIACC

1. Kypnan «Xumus B mkonen(https://hvsh.ru/);

2. Xumus u xu3Hb (https://www.hij.ru/);

3. Xumus i Beex (http://kontren.narod.ru). - nuHGOpMaLMOHHO-00pa30BaTENbHBIN CalT
JUISL T€X, KTO U3y4aeT XUMUIO, KTO €€ MPETNoIAeT, A BCEX KTO HHTEPECYEeTCsl XUMHUEH.



4. Anxumuk (http://www.alhimik.ru/) - oquH U3 Iy4mmux calTOB PYCCKOSI3BIYHOTO
XUMu4eckoro MHTepHeTa OpUEHTUPOBAHHBIN HA YUUTEIS U YUCHHUKA, IPETIOAaBaATEeNs U
CTYZICHTA.

5. Nudoypox (https://infourok.ru/)

6. buoimmoreka IIOK https://m.edsoo.ru

7. buonmuorexa POIII https://resh.edu.ru

11 KJIACC

1. XKypnan «Xumus B mkonen(https://hvsh.ru/);

2. Xumus u xu3sb (https://www.hij.ru/);

3. Xumus s Beex (http://kontren.narod.ru). - mHGOpMAITMOHHO-00pa30BaTEIIbHBIN CAaUT
IUTSL TeX, KTO U3y4aeT XUMUIO, KTO €€ MPETIOIaeT, I BCEX KTO HHTEPECYEeTCs XUMUEH.
4. Anxumuk (http://www.alhimik.ru/) - onuH U3 JIydmmx caiiToB pycCKOS3bIYHOIO XMMHUECKOTO
HNutepnera

OpPUEHTHUPOBAHHBIN HA YUUTENS U YICHUKA, TIPENOaBaTeNs U CTy/ICHTA.

5. Uudoypok (https://infourok.ru/);

6. Pemry EI'D

(https://oge.sdamgia.ru/);

7.0bI'HY ®UIIU (https:/fipi.ru/)

8. bubnuoteka [JOK

https://m.edsoo.ru

9. bubmmorexka POII
https://resh.edu.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O
ITPOLOECCA

YYEBHOE OBOPYJOBAHHE

1. Texunueckue cpeacTBa 0Oy4ICHHUS:

9KpaH, MPOEKTOP, HOYTOYK, KOJIOHKH, KOMIIBIOTEPHAsI MBIIIIb, CETEBOU (PHIIBTD;
00opynoBaHue, IPUCTIOCOOICHMS, MHCTPYMEHTHI: Buaeo - maTepualnsr;

2. Y4deOHbIe MOCOOMS HA TIEYaTHOW OCHOBE: - [lepromnyeckas cucrema
xumMudeckux anmeMenToB J[.M.Menneneera; - Tabmuiia pacTBOPpUMOCTH KHCIIOT,
ocHoBaHui cojeir; POXHM.

3. Xumuueckast 1abopaTopHas mocy/a, anmnapaTsl ¥ MPHUOOPBI: - TPUOOPHI Ui PadOTHI C ra3aMu;
- amnmapathl ¥ IPUOOPHI ISl OMBITOB C TBEPIBIMU, KHUJIKAMHU BEIIECTBAMU; - H3MEPUTEIILHBIC
MPUOOPHI U

MPUCTIOCOOIEHUS JITsl BHITIOJIHEHUS OTIBITOB; - CTEKJISIHHAS U MJIaCTMAcCoBasi ocyia u
MIPUCTIOCOOTIEHUS TSl POBEICHUS OTIBITOB.

4. TaOauIbl IO XUMHH;

5. XuMHUYECKHEe PEAaKTUBBI U MATEPUAJIBL:

6.Pazgarounslii Mmatepualn (KapTOYKH, TECTHI)

7. MynpTUMEUIHBIE IPE3CHTALIUU

8. HatypanbHble 0OBEKTHI, HCTIOIb3yeMbIe B O0YYCHHH XUMHUH, BKIIOYAIOT B €05l KOJUIEKIIUN



MHUHEPAJIOB Y TOPHBIX TIOPO/JI, METAJUIOB U CILIAaBOB, MUHEPAJIbHBIX y100pEeHUil, acTmacc,
Kay4yKOB, BOJIOKOH U T. JI.

9.Mojienu KpUCTATMUECKUX PELIETOK anmasa, rpaduTta, cepsl, pocdopa, okcuaa
yraepoaa(1V), nona, sxxenesa, menu, maraus. Habopsl Mojieneii aToMOB JUTsl COCTaBJICHUS
IAPOCTEPKHEBBIX MOJIEJIEW MOJIEKYII IIPY U3YYEHUN OPraHU4eCKON XUMHH.

OBOPYJIOBAHHUE VIS NTPOBEAEHUSA IPAKTUYECKUX PABOT

XUMHUYECKUE PEaKTUBBI U MaTepHAJIbI:

Haubonee yacto ucnosib3yeMble: - TPOCThIE BEIIECTBA: ME/Ib, HATPUM, KaJIbIIUI, MarHuH,
KeJe30, IIUHK; -OKCHUJIbL: MeTTu(||),kanbuus, xene3a(|||),Maraus; - KUCIOThI: CepHasi, COJIsHasl,
a30THas; - OCHOBAHUS -TUJIPOKCU/IbI: HATPUsL,KaJIbLUs,25%-HbIil BOJHBIA paCTBOP aMMHUAKA; -
COJIU: XJIOPUbI HATPUS,

Meau(||),amoMunus, sxene3a(]||);HuTpaThl Kanus, HaTpus, cepedpa; cyabdarbl
Mmeau(||),xenesa(||),xenesa(|||),aMMoHuUs; HOIUA Kallns, OpOMU HATPUS; - OpraHUYecKue
COEJIMHEHUS: ATaHOJI, YKCYCHAasi KUCJIOTa, METUJIOBBIN OpaH)XeBbIH, PeHOI(TaNEHH, JJAKMYC.

XuMuyeckas nocyzia 1 000py10BaHUE:
CHUPTOBKH, TPOOUPKU, XUMUUECKUHN CTaKaH, BOPOHKA, Ta300TBOJAHbIE TPYOKH,
IpOOUpKOIepHKATENb, ITATHB.
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