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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma 1mo XMMHU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUM K pe3yibTaTaM OCBOCHHS
benepanbHO 00pa3zoBaTEIBLHOM MporpaMMel cpeHero oodirero oopazoBanus(DOII
COO), npencraBieHHbIXx B DeaepalibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, ¢ yu€rom Konmeniuu mnpenojaBaHus y4eOHOTro MpeaMeTa
«Xumus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit ~ ®enepanuu,
pean3yIoluX OCHOBHBIE 00pa30BaTEIbHBIE IPOIPAMMBI, U OCHOBHBIX IOJIO’KEHUHN
«Crpareruu passutus BocnuTanusa B Poccuiickon denepaunu Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIIyOJN€HHOrO M3Yy4YEHHMs 3aHHMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOT0 oOpa3oBaHus yuamuxcs 10—11 knaccos. M3yuenue
npeaMera, peaqu3yeMoe B YCJIOBUSX JAudPEepeHIMPOBAHHOTO, TPOPUILHOTO
oOy4eHHMsI, MPU3BAHO OOECHEUYHUTHh OO0IIECOOPA30BATENBHYIO U OOIIEKYJIbTYPHYIO
MOJIFOTOBKY BBIMTYCKHUKOB HIKOJIbI, HEOOXOJUMYIO JUIsl aJlalTaliil UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM HU3HHU B COLIUYME, a TAKXKe ISl TPOJOJKEHUS O0yUEeHHUS
B OpraHu3alusix MpoecCHOHAIbHOIO 00pa30BaHUs, B KOTOPBIX XUMHUS SIBISETCS
OJTHOM U3 MPUOPUTETHBIX JUCLUIUIMH.

B mporpamme no XuUMHUHM Ha3HaY€eHUE MNOpeaMeTa «XHUMUS» MOJydaeT
NOAPOOHYI0O  MHTEPHPETALHMI0 B  COOTBETCTBUM C  OCHOBOIOJATAOIIMMHU
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JI€H, COIep X aHus,
pe3ynbTaToB OOy4YeHHs] U TPEOOBAHMM K YPOBHIO MMOATOTOBKHU BBITYCKHUKOB.
CBHUETENBCTBOM TOMY SIBJISIIOTCS CIEAYIOIIME BBIOJIHIEMBIE IPOrPaMMON IIO
XUMUHU QYHKIIMH:

«  HMHQOPMALIMOHHO-METOJUYECKas, pealu3alus KOTOpoill obecreurnBaeTt
MOJlyY€HUE NPEJCTaBICHUS O LEsAX, COAEp)KaHWU, OOIeH CTpaTeruu
oOy4eHHMsI, BOCTUTAHUS U PA3BUTHUSL 00YUAIOLIMXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

+  OpraHM3alMOHHO-TIJIAHUPYIOIIAs, KOTOpast Ipe1ycMaTpUBaeT
OINpeJeNieHre: MPUHILIMIIOB CTPYKTYPUPOBAHUS U MOCJIEI0BATEILHOCTH
U3y4eHUs Y4eOHOro MarepHalia, KOJIMUYECTBEHHBIX U KAaY€CTBEHHBIX €Tro



XapaKTepUCTHUK; MOAXO0J0B K (OPMUPOBAHHUIO COACPKATEILHON OCHOBBI
KOHTPOJII U OUEHKH OOpa3oBaTENbHBIX JIOCTHKEHUN OOydarouuxcs B
paMKax WTOTOBOWM arrectalud B (OpME €AMHOTO TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Tporpamma asist yriayOGiI€HHOTO U3yUeHUSI XUMUU:

+ yCTaHaBIMBAaeT WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeIbHOE
JUIsL W3Y4YeHUsT B paMKaxX OTIEIbHBIX Mpoduiel, MpeaycMaTpuBaer
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

JA€T NIPUMEPHOE paclpeAesIeHHe yHeOHOr0 BpEMEHH, PEKOMEHIYEMOTI0 ISt
W3YUYCHHUSI OTNICJIbHBIX TEM;

« MpeIaraeT NPUMEPHYIO IOCIENO0BAaTEIbHOCTh H3yYEHHUS Y4eOHOro
Marepuaia ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

«  J1aéT METOIMYECKYIO0 MHTEPIIPETALMIO LEJeH U 3a/1a4 U3yYCHUs TIpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOuwiero oOpa3oBaHMs, COAEPKATEIBbHOM XapaKTEepUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MIpOrpaMMBbl CpeaHero o01ero 00pa3oBaHUs (JIMTYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TAKXKE€ C y4€TOM OCHOBHBIX BHUJIOB
yu4e0HO-TI0O3HABATENbHBIX  JCHCTBUIM  00ydYaromerocs IO OCBOECHMIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMSM B MpOrpamMMe MO XUMHUHU MPEeaycMOTpeHa
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XHMHU Ha YpPOBHE OCHOBHOIO OOIIETo
oOpazoBaHus. 3a IpeiesiaMi YCTaHOBJIEHHOW MPOrpaMMOM MO XUMHH 0053aTeJIbHOM
(MHBapHAHTHOM) COCTABIAIONICH COAEpKaHUS YYEOHOTO TpenMera «XUMUsH)
0CTa€TCsl BO3MOXXHOCTh BBIOOpA €r0 BApUAaTUBHOW COCTABIIAIONICH, KOTOpas AOJHKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQUIs O0ydeHHUS.

B coorBerctBUM ¢ KoHUenTyanbHbIMU mnojoxeHusMu PI'OC COO o
Ha3HAUCHUH TMPEaMETOB 0a30BOTO W yrIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHupoBaHHOTO OOyYEHHsS Ha YPOBHE CpelHero oOmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YriayOJNEHHOTO U3YyYCHHs] HAMpaBlieH Ha pear3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIMM 3TANlOM MOTYYEHUsI XUMUYECKOTO0 00pa30BaHMUs
B paMKax W3YyYCHHs] CICIHAIBHBIX €CTeCTBEHHO-HAYYHBIX M XUMHUYECKUX
JYCLIUIUIMH B By3axX W OpraHU3aIUsAX CpeaHero npodeccuoHaaIbHoro o0pa3oBaHusl.
B 310l ¢cBSI3M n3yuyeHue npeamera « XuMus» OpUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
pacmiipeHue © YriayOJeHHWE TEOPEeTUYECKOW ¢ TPAKTUYECKON MOATOTOBKHU
oOy4JaronMxcsi, BIOPABIIMX ONpeleNEHHbIN npoduias o0y4eHHs, B TOM YHUCIE C
MEPCIEKTUBONM  TOCHEAYIONIETO TMOJIY4YeHUsT XHMHYECKOro O0O0pa3oBaHus B



opraHuzanusx mpodeccuoHaabHOro oOpaszoBaHus. Hapsimy ¢ 3TuMm, B CcBeTe
tpedoBanuit ®I'OC COO k mmaHupyeMbIM pe3yjbTaTaM OCBOSHHMs (peaepanbHOU
o0pa3oBaTeabHOM MPOrpaMMBbl cpeIHEro o01ero 00pa3oBaHus U3yuyeHUe IpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHHE 3a7ad BOCHUTAHUSA U COLUAIBHOIO
pa3BuTHs oOydamlmmxcs, Ha (GOPMHUPOBAHHME Yy HHUX OONICMHTEIICKTYalbHBIX
YMEHHM, YMEHMI palOHAIM3alMK Yy4eOHOTO Tpyna U OOOOMIEHHBIX CIIOCOOOB
JESTEIIbHOCTH, UMEIOUTNX MEXIUCIUTUTMHAPHBINA, HAATIPEIMETHBIN XapakTep.

CocTaBnsOmUMHA NpeaMeTa «XUMUsS» Ha YPOBHE YriyOJNEHHOTO M3y4EHHS
ABIIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranunyeckas xumus» u «OOmas u
Heopranuyeckas xumus». [lpu onpenenennn noaxoa0B K 0OTOOPY U CTPYKTYpPHOI
OpraHu3alluy COJIEPKaHUSI ITUX KypCOB B ITPOTpaMMe MO XMMHUU 32 OCHOBY ITPUHSITHI
nonoxkeaust ®I'OC COO o paznuuusx 0a30BOro M yriiyOJIEHHOTO ypOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHuss KypcoB «Opranuueckas xumus» u «OOmas wu
HEOpPraHWYeCKass XUMHUS» COCTaBISIET COBOKYNHOCTh IPEIMETHBIX 3HaHUM WU
YMEHUM, OTHOCSIIMXCA K 0a30BOMY YpOBHIO HM3y4Y€HHUs MpeaMera. JTa CUCTEMa
3HAHMM TI0JIy4aeT OIIPENEIEHHOE TEOPETUYECKOE JOINOIHEHUE, IO3BOJIIIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJBIINNA 00BEM (PaKTOIOTHIECKOTO MaTepHaa.
Tak, Ha yriayOn€HHOM YpOBHE HM3Yy4YEHHUS IMpeaMeTa oOecredeHa BO3MOXKHOCTb
3HAYUTENILHOTO YBEJIMYEHHs 00bEMA 3HAHUN 0 XUMUYECKUX JIEMEHTaX U CBOMCTBAX
WX COEJMHEHUI Ha OCHOBE PACIIUPEHUS U YIIIYOJIEHUS NPEICTaBIECHUN O CTPOCHUH
BELIECTBA, XWUMHUYECKOW CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS peaklui,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMUYECKOW KUHETUKA M TEPMOIUHAMHKH.
M3yyeHue mnepuoauyeckoro 3akoHa M Ilepmoanyeckoil CHCTEMBI XUMUYECKHX
AJIIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX
O CTPOEGHMM aToMa. XHUMHUYECKass CBSI3b OOBSCHSIETCI C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U pa3pylLIEHUH, a TAKKE C TOUKH
3peHUs] MeXaHu3MOB €€ oOpa3oBaHMs. M3ydeHHe TUIIOB pPEAKIUM TOMOJIHSIETCS
dbopMHpOBaHUEM TPEACTABICHUA 00 DIEKTPOXUMHUYECKMX IMpoleccax M
AJIEKTPOJIN3E PacIsIaBOB M pacTBOPOB BelIECTB. B Kypce opranudeckoil XMMHH MIPH
pPAacCCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHHM ynensercs ocoboe
BHUMAaHHE BOIpocaM 00 AJIEKTPOHHBIX A PekTax, 0 B3aMMHOM BIIUSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHii.

Oco0oe 3HaueHKe UMEET TO, YTO Ha COJIEPKAHUE KYPCOB XUMHH yTIyOJIEHHOTO
YPOBHS U3YYEHHUS JUIS KJIAaCCOB OINpeAenEéHHOro nmpoduis (riaaBHbIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep IOMOJHEHUN K OOIeil cucTemMe MpeIMETHBIX 3HAHUK)
OKa3bpIBalOT BIIMSHUE CMEXHBIE NpeaMeThl. Tak, Hampumep, B COICpKaHUU
npeaMeTa JUisl KIIacCOB XUMHUKO-(U3UUeCcKOro npoduiisi 00yblIoe 3HaYUeHUe OyayT
UMETh 3JIEMEHTHI Y4eOHOT0 MaTepuaiia o oouieit xumuu. [Ipu n3ydenun npenmera



B JAaHHOM CITy4yae akIIeHT OyJIeT cieNiaH Ha OOUTHOCTh METO/I0B TO3HAHUS, OOIIIHOCTD
3aKOHOB U TEOpUA B XUMHUM M B (U3MKE: aTOMHO-MOJIEKYJISIpHAs TeOopus
(MonekysipHas Teopus B GU3HKE), 3aKOHBI COXPAHEHHUSI MACcChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMHUKH, JJIEKTPOJIN3a, IPEJICTABICHUS O CTPOSHUH BELIECTB U JPYroe.

B TO ke BpeMs B coiepKaHNUU PEeAMETA IS KIIACCOB XUMHKOOHOIOTUYECKOTO
npo¢uias OONpIIMKA YAENbHBI Bec OyneT MMETh opraHudeckas xumus. B stom
cllydae MpeaoCcTaBiIsIeTCs BO3SMOYKHOCTD JUIsl 00s1€€ 00CTOATEIBHOIO PAaCCMOTPEHMS
XUMHUYECKON OpraHu3aluy KIETKH KaK OMOJIOTMYECKO CUCTEMBI, B COCTaB KOTOPOMH
BXOJAIT, K IpPUMEPY, TaKue CTPYKTYypHbIE KOMIIOHEHTBHI, KaK JMMIHIbI, OENKH,
YIJIEBOJBI, HYKJIEMHOBBIE KHUCIOTBHI M aApyrue. [lpm 3TOM 3HaHMA O cocraBe u
CBOMCTBAax IIPEICTABUTENICH OCHOBHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB CIIyXkKaT
OCHOBOM sl W3Y4YeHHs] CYHIHOCTH TMpoleccoB (OTOCHHTE3a, JbIXaHUS,
MAILIEBAPECHMUS.

B nnane QopMupoBaHusT OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOEHUS
OOIIIEHAYYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUUYECKOIO MPUMEHEHHS HAYYHbBIX
3HAHMM M3y4eHHe NnpenMera «XUMHsS» Ha YriayOJI€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YU€OHBIMHU MPEIMETAMHU.

[Tpu n3yuenun yueOHOro npeaMera « XuMus» Ha yriyOJ€HHOM YpOBHE TaKkKe,
KaK Ha YpOBHE OCHOBHOI'O U CpeJIHEro o0uiero oopasoanus (Ha 6a30BOM ypOBHE),
3a/layell MEepBOCTENEHHON 3HAYUMOCTH SBISIETCS (POPMUPOBAHUE OCHOB HAyKH
XMMHHU KaK 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMUS, IPAKTUUECKON JIEATEIbHOCTH
YeJI0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpHI. Pemienue 3Toi 3axaun Ha
yrayOn€HHOM YpOBHE H3YYEHHMS MpeaMeTa MpeAroiaraeT pean3aluio TaKuxX
Leseh, Kak:

- (opMupoBaHuEe TpPEACTABICHHUI: O MaTEPUATILHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U IIO3HABAEMOCTH SIBIICHUU IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAyled poiiu B OOeCredyeHHH
YCTOMYMBOIO  pa3BUTHUsSI  YEJOBEUECTBA: B  pEUIEHUH  MpoOlJeM
HKOJIOTUYECKOM, SHEPreTUYECKOM M MUIIEBOM 0€30MacCHOCTH, B pPa3BUTUHU
MEJULIVHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB DHEPI'UH, B
00€eCleyeHnn paldOHAIBHOIO MPUPOJONOIb30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbl 4YE€IOBEKa, a TaKkKe SKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON cpene;

* OCBOCHME CHUCTEMBbl 3HAaHUM, JIEXKAMX B OCHOBE XHMHUYECKOHN
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM  BELIECTBA  HA  pasHbIX  ypPOBHAX  —  aTOMHOM,
MOHHOMOJIEKYJISIPHOM, HAIAMOJIEKYJISIPHOM, O TEPMOJWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHHUS XUMHUYECKUX pPEakLMi, O



XUMUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMax, 00 00mux
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yJaronmxcs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBICHEHUS
KIIFOYEBBIX MJEH M TpoOJjeM COBPEMEHHOM XMMHH, JIsI OOBICHEHUS W
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
I'PAaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX ¢ XMMUEH, MPOTrHO3UPOBAHMUS,
aHaJIM3a U OIICHKH C MO3UIIMH DKOJIOTHYECKOIH 0€30IMacHOCTH MOCIEACTBAMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIIBHOCTH YeJIOBEeKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPabOTKOM BEIIECTB;
yTIIyOJICHUE MPEJICTABICHUHN O HAyYHBIX METO/1aX MO3HAHUS, HEOOXO0IUMBIX
UL TIPUOOpETEHUS yYMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHUYCCKHX SIBJICHHUM, HMMEIOIHUX MECTO B MPUPOAE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mnnaHe peanuzanuu MEpBOOYEPEIAHBIX BOCHUTATEIBHBIX W PAa3BUBAOLINX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU

npeaMera «XUMHsSD» Ha  yrIyOJI€HHOM YpPOBHE OCOOYIH0  aKTyaJlbHOCTh
IIPUOOPETAIOT TaKUE LIEJIU U 334U, KaK:

BOCIIUTAaHWE YOCKIEHHOCTH B II0O3HABACMOCTH SIBJICHUH TIPHPOJIBI,
YBaXEHUSI K TMPOIECCY TBOpUYECTBA B O0JACTH TEOPETUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (OPMHUpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTEeM o00yuaromuxcsi, (OpMHUPOBAHUE Y HHUX CO3HATEIHLHOIO
OTHOIIEHUS K CamMoO0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOM MpodecCHOHaTBHON U 00IIeCTBEHHON JEeSTEILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO W TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HABBIKOB Pa3yMHOTO MPHUPOOMNOIL30BAHMUS,
pa3BUTHE  DKOJOTHYECKOH KYJIbTYPHI, npuoOpeTeHUE OTbITa
OOIIIECTBEHHOMNOJIE3HON DKOJIOTHUECKON JIESITEIHHOCTH.

OO01Iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIS U3YUYCHHUS XUMHH Ha YTITyOJIEHHOM
YpOBHE CpeaHero odiiero oopazopanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).

COJAEPXAHUE OBYUYEHUA



10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaU€HHE OPraHUYECKOW XMMUU, IPEICTABIEHUE O MHOTOO0Opa3un
OPraHUYECKUX COCTUHECHUMU.

ONEeKTPOHHOE CTPOEHUE aroMa yIiepojia: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOYKHOCTHM aroMa yIJiepoja. XHUMHYECKas CBS3b B
OpPTaHUYECKUX COCAMHEHUSAX. THUITBbI THOPUAN3AIIMY aTOMHBIX OpOHTaiell yrieposa.
MexaHnu3Mbl oOpa3oBaHuUs KOBQJICHTHOM CBSI3U (oOMeHHBI U
JIOHOPHOAKLIENITOPHBIN). TUIIBI EpEeKphIBaHMSI aTOMHBIX OpOUTasel, G- U M-CBA3H.
OpuHapHasi, 1BOMHAsT M TpoiHas cBsi3b. CIOCOOBI pa3phiBa CBS3EM B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOJHOM pagukaie, Hykieopuie u
3IIEKTpOPuIIE.

Teopust cTpoeHHuss opraHudyeckux coeauHeHuid A.M. bByriaepoBa u
COBPEMEHHBIE IIPEJCTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHHUS
OpraHUYEeCKUX COCIUHEHUU. MOJeKyJIsIpHbIE U CTPYKTYpHbIE  (DHOPMYJIBI.
CtpykrypHble (OpMynbl pa3IM4HBIX BHUJOB: pa3BEpPHyTas, COKpallEHHAs,
ckenetHas. M3omepus. Buapl wu3zoMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DOnekTpoHHbIe () (PEKTHI B MOJIEKYJIaX OPTaHUYECKUX COSTUHEHUN (MHTYKTUBHBIN U
ME30MEpHBIN 3PP EeKThI).

[IpencraBnenne o kiaccuduKauu oOpraHUYecKkux BeriecTB. [loHsTHe o
byHkunoHansHOM rpynmne. I'omonorus. ['omonoruueckue psaapl. CucreMarnyeckas
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanmbHble Ha3BaHMS
OTZEJIbHBIX MTPEACTABUTEIICH.

OcobOenHoctu 17§ KJaccudukanus OpPTraHUYECKUX peaKIui.
OKuCIUTENbHOBOCCTAHOBUTEIBHBIC PEAKIIUY B OPTAaHUYECKON XUMUHU.

DKCHEPUMEHTAJIbHBIE METOAbl M3YYEHHS BEIIECTB WU HUX MPEBPAIICHUM:
O3HAKOMJIEHHUE ¢ 00pa3iiaMi OpraHUYeCKUX BEIIECTB U MaTepUaiaMi Ha UX OCHOBE,
OMBITHl IO MPEBPAIICHUIO OPraHWYECKUX BEIIECTB MPU HArpeBaHUM (TUIABJICHUE,
OoOyTriiMBaHWE W TOPEHUE), KOHCTPYUPOBAHUE MOJENeH MOJEKYJ OPraHMYeCKUX
BEILIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMosioruaeckuit psii ankaHoB, obmas Gopmyiia, HOMEHKIATypa U
WU30MEpHS. OJEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl AJIKAHOB,
spirubpuausanys aTOMHBIX OpOMTasIel yriaepoaa, 6-cBa3b. OU3nYecKre CBOMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA AJKAHOB: PEAKIMM 3aMELICHUs, W30MEpHU3aluiy,
JETUAPUPOBAHUS, IUKIU3AIUKU, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOIO 3aMEILCHMUS.

Haxoxnaenue B mpupoze. CriocoObl MOIyYeHUs ¥ TPUMEHEHUE AIKAHOB.

[uknoankanel. OOmas Gopmyna, HoMeHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHSI U XUMHUECKHUX CBOWCTB MaJbIX (IIUKIIOMPOIIAH, IIUKIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKJIOTeKCaH) NUKIoaNKaHOB. CrocoObl MOJIy4eHUs U IPUMEHEHHUE
LMKJIOAJIKaHOB.

Ankensl. ['oMonorudueckuil psifi ajnkeHoB, oOmias (Gopmyia, HOMEHKIATYpA.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII AJIKEHOB, SP>-THOpHAN3ALS
aTOMHBIX OpOuTaneil yriaepona, - U m-cBsi3u. CTPyKTypHasi U reomMeTpuyeckas
(uuc-tpaHc-) uzomepusi. Guznueckre CBONCTBA alKEHOB. XUMHUYECKHUE CBOWCTBA:
peaKkuu IPUCOEAUHEHHUs], 3aMEIICHUS B O-TIOJOKEHUE IIPU JBOMHOM CBS3H,
noyimMepusanuu 1 okucieHus. [Ipasmiio MapkoBHukoBa. KauecTBEHHBIE peaknu
Ha JIBOMHYIO cBs3b. CrIOCOOBI MOTy4EeHHS U TPUMEHEHNE aIKEHOB.

Anxaauensl. Knaccupukanus ankaaueHoB (CONpsbKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AIEKTPOHHOTIO CTPOEHUS! U XUMUYECKHX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoeaunenue. [lomumepusanus conpsKEHHbBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMosoruueckuii psiji ankuHOB, oO1as hopMmysa, HOMEHKIATypa U
U30MEpHs. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJKHHOB,
sprudpuau3anus aTOMHBIX opoutaneil yriaepoaa. @usndeckue CBONCTBA aJKUHOB.
XHWMUYECKUE CBOMCTBA: pEAKIIMU IPUCOECIUHEHUS, JUMEPU3ALUN U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCIIOTHBIE CBOMCTBA AJIKKHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMy Ha TPOHWHYIO CBsI3b. CIIOCOOBI MONTYYEHUSI U IPUMEHEHHE
AJIKWHOB.

ApomaTtudeckue yrieBoaoponbl (apeHbl). ['omonormyeckuid psig apeHOB,
obmiast popmyra, HOMEHKJIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OcH30a. Pdu3nueckue CBOHMCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a ¥ €ro rOMOJIOTOB: PEaKIMHU 3aMEeIlEeHNs B OEH30JIbHOM KOJIBLIE U
YIJIEBOJLOPOAHOM paJuKalle, PEakUMH IPUCOCIAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpencraBinenrie 00 OpPUEHTHUPYIOIIEM JCHCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha TMpPUMEpE aJIKWIbHBIX paJUKalioB, KapOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [lomumepusanus ctuposia. CrocoObl MOTy4eHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lomyrasie HedTsHbIE Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
Kamennslif yroyib 1 IpoaykThl ero nepepadotku. CrnocoObl nepepadboTKu HEPTH:
MePETOHKa, KPEKUHT (TEPMUYECKUH, KaTATUTHICCKUH ), puOPMHUHT, TTHPOIIU3.



[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHUE B TPOMBILIIIEHHOCTH U B OBITY.
['eneTnueckas CBA3b MEXAY PA3TMUYHBIMU KJIACCAMHU YTJIEBOAOPOIOB.
DNEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu

3aMEIleHUs] TaJoreHa Ha TUJIPOKCOTPYIY, HUTPOTPYMIY, [HAHOTPYIIIY,

amuHorpymnmy. JleficTBe Ha TrajloreHNpoOU3BOAHBIE BOJHOTO M CIHHUPTOBOTO
pactBopa wmEnoun. B3auMoOJIeNCTBHE AUTATOTCHATKAHOB C MAarHUEM M IIMHKOM.

[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHECHMUSIX. Hcnonb3zoBanue

raJIOr€HNIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE W IIPU CHUHTE3E

OpraHUYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOJbl HM3yY€HHUS BEIIECTB M HMX TMPEBpaIICHUN:
u3ydeHue (PU3MYECKUX CBOMCTB yriaeBOAOPOIOB (PACTBOPUMOCTD), KaU€CTBEHHBIX
peakuuii yrieBoJOPOJIOB pa3IMYHBIX KilaccoB (oOecuBeyHBaHUE OpPOMHOM WU
MOJIHOM BOJBI, pacTBOpa IEepMaHraHata Kajus, B3aUMOJCHCTBUE allETUIICHA C
aMMUayHbIM pacTBOpoM okcuaa cepeOpa(l)), kauecTBEHHOEe OOHapyKEeHHUE
yriepoja ¥ BOAOPO/1a B OpraHMUECKHX BEILECTBAX, OJYyYEHUE ITHIICHA U U3yUYEHUE
€ro CBOMCTB, O3HaKOMJIeHUE ¢ KoyuieKuuaMu «HepTe» u «Yromb», ¢ obpasnamu
IUIACTMACC, KayyyKOB W PE3UHbI, MOJIEIMPOBAHHUE MOJIEKYJl YTJIEBOJOPOIOB H
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kuciopoacoaepxaime opranuyeckue coeJHHECHUS.

[IpenensHble oaHoaTOMHblE cnupThl. CTpoeHHE MOJEKyl (Ha Ipumepe
MeTaHoia W A3TaHona). ['omonornueckuili psg, obOmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U  Kjaccupukauus. Dunyeckue CBOWCTBA  IMPEAETbHBIX
OJIHOATOMHBIX CHOUPTOB. BoOIOpOIHBIE CBSI3M MEXIYy MOJIEKYJaMu CIHPTOB.
XUMUYECKHE CBOMICTBAa: peakUMM 3aMEIIEeHUs, JeruapaTalud, OKHUCIEHUS,
B3aMMOJICCTBHUE C OPraHUYECKUMHU 1 HEOPraHMYEeCKUMU KucioTamu. KauecTBeHHas
peakuusi Ha OJJHOATOMHbBIE COUPTHI. JleficTBUE ATaHOJIa U METaHOJIa Ha OPTaHHU3M
yenoBeka. CriocoObl MOMyYeHUs U IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3upbl, HOMEHKIATypa U u3oMepus. OCOOEHHOCTH (PUBHMUECKUX U
XAMHUYECKUX CBOUCTB.

MHOTOATOMHBIC CHUPTHl — OSTUICHTIWKOIL W ThUlepuH. Dusndeckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMH 3aMEIICHUS, B3aUMOJICHCTBUE C OPTaHUYECKUMU U
HEOPTaHWYCCKUMH KUCJIOTAMH, KAa4eCTBECHHAS PEAKIs HA MHOTOATOMHBIE CITUPTEHI.
[IpencraBienne 0 MexaHU3ME PEAKIMA HYKICOPMIBHOTO 3aMerienus. JleiicTBrue Ha
opranu3M yenoBeka. CriocoObl MoaydeHrs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aWUMHOE BIHUSHUE THUIAPOKCOTPYIIHBI U
O0eH3oapHOTO siapa. dusnyeckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUUYECKUX
cBoiicTB ¢enona. KauecTtBeHHnble peakiuu Ha (enon. TokcuyHOCTh (peHoda.
Crnioco6b1 osrydenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.



KapOoHuibpHbIE COETMHEHUS — TBICTUIBI U KETOHBI. DJIEKTPOHHOE CTPOSHUE
KapOOHWJIbHOM Tpymbl. ['OMONOru4Yeckue psiapl aibIETUIOB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMeHKIaTypa. dusmyeckue CBOMCTBA adbIETHIOB U
KETOHOB. XMMUYECKHUE CBOMCTBA aJIbJCTUI0B U KETOHOB: PEAKIIMHU IPUCOCTUHEHUS.
OxuciieHue albJeruI0B, KAayeCTBEHHbIE peakuud Ha anbaeruipl. CrnocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE MpeeNibHbIe KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepusi u HoOMeHknaTypa. dusnyeckue cCBOKMCTBa
OJIHOOCHOBHBIX TMpEACIbHBIX KapOOHOBBIX KUCIOT. BOJOpoaHbIE CBS3M MEXITY
MOJICKYJIaMHA KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIC CBOMCTBA,
peakuus STepudUKALMKM, PEAKIUd C Yy4acTHUEeM YTIJIEBOJOPOJHOIO pajvKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOW KHCIOTHL. [loHATHE O TIPOM3BOMHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(dupax. MHoroodbpasue KapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEMNPEIEIbHBIX U APOMATHUYECKUX KAPOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpejcTaBuTenn BBICIIUX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, NAJIbMHUTHHOBAs, OJEUHOBAs, JIUHO/IEBAS,
JUHONIeH08as KUCA0Thl. CrIOCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble »¢upsl. ['omonoruyeckuir psig, obmias dopmysa, HU30OMEpHUS U
HOMEHKJIaTypa. DHU3NYECKHE U XMMHUYECKHE CBOMCTBA: THUAPOJIM3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsl. Ctpoenue, puznyeckue 1 XUMHYECKUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1ienoyHoi cpene. OCOOEHHOCTH CBOMCTB KHPOB, COJIEPKAIIUX OCTATKH
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

O6mas xapakTepucTuka yriieBoaoB. Kiraccudukaiys yriieBoaoB (MOHO-, -
U monucaxapuiabl). MoHocaxapuzpl: TJIOKO3a, (pyKTO3a, rajakro3a, puodo3sa,
Je30Kcupr003a. Ou3NYECKre CBOMCTBA M HAXOXJIeHHUE B Mpupojge. DOTOCHHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUH C YYaCTUEM CIIUPTOBBIX U aJIbJICTUIHOU
TPYII, CIHUPTOBOE M MOJIOYHOKHCIOE OpokeHue. I[IpuMeHeHHe TIIFOKO3bI, €&
3HAYEHHE B KU3HEACATEIbHOCTU OpraHu3Ma. Jucaxapuisl: caxaposa, MallbTO3a U
nakTo3a. BoccranaBnuBarole 1 HEBOCCTAaHABIMBAIOIINME IUcaxapuabl. [ uapoaus
nucaxapuaoB. Haxoxnenune B mpupoae u npuMenenue. [lonncaxapuasl: kpaxmad,
[NIMKOTeH U 1eiuitono3a. CTpoeHHEe MakpOMOJIEKYJ Kpaxmala, TJIMKOT€Ha |
neJutroio3pl.  du3nmyeckre CBOWCTBA Kpaxmaida M IEJUIIOJIO3bl. XHMUYECKHUE
CBOMCTBA Kpaxmaya: THUIPOJIM3, KaYeCTBCHHAas PEAaKIUs C HOJAOM. XHUMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: THIIPOJIU3, TMOoydeHue 3PupoB 1emtono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTATHBIN HIENK).

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HX MPEBPALCHUN:
PAaCTBOPUMOCTH PA3JIMYHBIX CIIUPTOB B BOJAE, B3AUMOJECHCTBUE 3TAHOJIA C HATPUEM,



OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTH] HAa PACKAIEHHOM MEIHOM ITPOBOJIOKE,
OKHUCJIEHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajids (BO3MOXXHO HCHOJb30BaHUE
BUJIEOMATEPHUATIOB), KAYECTBEHHbIC pEAKIMH Ha ajdbJAeTrulibl (C THIAPOKCUIOM
nuammuHcepeopa(l) u ruapokcuaom menu(Il)), peakius rivieprHa ¢ TUIPOKCUIOM
menu(Il), xumudyeckne cCBONCTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICUCTBHUE
pacTBopa ritoko3bl ¢ ruapokcuom meau(Il), B3aumoaeicTBie KpaxmMala ¢ H0JI0M,
pelieHrue HKCIEPUMEHTAJbHBIX 3adad 1o TeMaMm «CoupTel U (QEHOJIBI»,
«Kap6onoBbie KuciaoTbl. CI0KHBIE dPUPHI».
A3oTcoaepkalye OpraHnvecKue CoeJuHEeHUs.

AMUWHBI — OpraHMyYecKue Mpou3BOJIHbIe aMMHaka. Kiaccudukaiys aMHUHOB:
ampaTHIECKUEe W apOMATUYECKHE; TIEPBUYHBIC, BTOPUYHBIE W TPETHYHEBIE.
Crtpoenue moiiekyi, obmas dopmylia, U30Mepus, HOMEHKIAaTypa U (U3UUIECKHE
CBOMcTBa. XMMHUUYECKOE CBOMCTBAa alu(aTHISCKHMX aMHHOB: OCHOBHBIC CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBHE IEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Comm aKuIaMMOHUSL.

AHWIVH — IPEJICTaBUTENh aMUHOB apoMaTudeckoro psna. CTpoeHne aHUIuHA.
B3aumHoe BiMsfHHE Tpynnm aTroMOB B MojeKyje aHwiIMHA. (OCOOEHHOCTH
XUMHYECKUX CBOWCTB aHWINHA. KauecTBeHHBbIE peakmuu Ha aHWIMH. CrocoObl
NOJlydYeHUs U TpuMeHeHue anudarudyeckux amuHOB. [lonmydyeHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u mzomepus. OTHeNbHbIE NPEACTABUTEIN
OAMHMHOKHCIOT: TJMIMH, anadud., Ousndyeckue CBONCTBA aMHUHOKHMCIIOT.
XWMHUYECKHE CBOMCTBA aMHUHOKHCIOT KakK aM(OTEpHBIX  OpPraHUYCCKHX
COCIMHEHUN, peakuusl TMOJUKOHJICHCAIlMK, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CHHTE3 U TUAPOJIN3 TENTUIOB.

benku kak mnpupoansie nosumepsl. [lepBuunHas, BTOpUYHAs M TpETUYHAS
CTPYKTypa OenkoB. XWUMHUUYECKHE CBOMCTBA OCJIKOB: THUIPOJIM3, JACHATYpaIus,
Ka4eCTBEHHBIC PEAKIINU Ha OCIIKHU.

DKCNEpUMEHTaIbHbIE METO/Ibl H3YyYE€HHUSI BEIIECTB W WX IPEBPAICHUN:
pacTBopeHue O€JIKOB B BOJIe, JIeHATypalus OCJIKOB IMPU HarpeBaHHUM, I[BETHHIC
peakiuu Ha O€JIKHM, PpEIICHHE OKCIePUMEHTAIBHBIX 3a7ad [0 TeMaM
«A3oTcoaepKalme OpraHuueCcKrue COeIMHEHU» U «Pacrio3HaBaHuEe OpraHuYeCcKux
COCIUHCHUI.

BoicokomoJieKyIsIpHBbIE COeJUHEHMUS.

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALU, CPEAHSS] MOJICKYJIsIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUNH —
MOJIMMEPU3ALUA U TTOJTUKOHICHCAIHS.



[Tonumepuble Marepuanbl. [lmacTMaccel  (MOJUATUIICH, TOJUIIPONUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETaKpuiIaT, IOJIMKapOOHATHI,
nonudTHIeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKa.

DnacToMepsl: HATYpaJIbHBIN Kay4ykK, CUHTETUYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BosokHa: HaTypasbHbIe (XJIOIMOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumeps! crienuaibHOTO Ha3HauYeHU (Te(IIoH, KeBIIap, AIEKTPOIPOBOIAIINE
MOJIUMEPHI, OMopasnaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOABl M3YYEHHUsI BEIIECTB W HMX MPEBPAILLICHUI:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yyKOB, PEUIEHUWE OHKCIEPUMEHTAIbHBIX 3aJady no Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJEKYJISIpHOM (QOpMYJbl OPraHUYECKOro COCIUHEHUS TI0
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIIMX B €TI0 COCTaB, HAX0XKJICHUE MOJIEKYJISIPHOU
(bopMyJIbl OPraHUYECKOro CoeAUHEHUs 1o Macce (00bEMY) MPOTYKTOB CrOPaHHUs, IO
KOJIMYECTBY BellecTBa (macce, o0bEMY) MPOJYKTOB PEAKIMUA W/WIA HCXOIHBIX
BEILIECTB, YCTAHOBJICHUE CTPYKTYpHOU (DOPMYJibl OPraHMYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHMYECKHX CBOMCTB WJIA CHOCOOOB IMOJYYEHUS, ONPENEICHUE 10U
BBIXO/Ia MTPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBS3EU IPU U3YUYEHUN OPTaHUYECKOM XUMHUHU B
10 kacce oCymiecTBIsAECTCS Yepe3 UC0JIb30BAHKUE KaK OOIIUX €CTECTBEHHOHAYUHBIX
MOHATUM, TaK W TOHATHH, NPUHATBIX B OTACJIBHBIX IPEIMETaX €CTECTBEHHO-
HAY4YHOIO IIMKJIA.

OO1ue ecTecTBEHHO-HAayUHbIe MMOHATHS: SBJIEHUE, HAYYHbIN (akT, TUIOTE3a,
TEOpHsl, 3aKOH, AaHaM3, CHUHTE3, KiaccU(pUKalus, HAOI0JEHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: wMmarepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TeJO, OOBEM, arperartHoe COCTOSHUE
BEIIECTBa, (PU3MYECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHHS, CKOpPOCTh, SHEPTHS,
Macca.

buonorusi:  kieTka, oOpraHusM, JSKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TEeTepOoTpO(HBI THUN NUTaHUs, OpOXKEHUE,
doTtocuHTE3, [bIXaHUE, OENKU, YIJIEBOIbI, >KUPHI, HYKIECHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOIUIMBO.



TexHonorus: IMUIICBLIC TIPOAYKTbI, OCHOBLI PANMOHAJIBHOIO IINUTAHUA,
MOOHIIMC CpeaAcCTBa, MaTCpUaIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHUM.

Atom. CocTaB aTOMHBIX fAliep. XuMHUuecKkui anemeHT. M3oromnel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK ATOMOB, KBAHTOBBIE YHCIA. DHEPreTHUYECKUE YPOBHH H
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanus XuMUYECKUX 37€MEHTOB (s-, -,
d-, f-omements). PacmpeneneHue 5SIEKTPOHOB TI0 AaTOMHBIM — OpPOHTAISIM.
DNeKTpOHHBIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MIEPBOT0O—4ETBEPTOTO NMEPUOJIOB B
OCHOBHOM U BO30Y>KIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE KOH(UIypaluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U [lepuonnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
JA.N. MengneneeBa. Csi3b nepuoandeckoro 3akoHa u Ilepuoguyeckoil cucTtemsl
XUMHYECKUX DJJEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CIOKHBIX BEIIECTB 10 IPyNHIaM 1 epuoaam. 3Ha4YE€HNUE EPUOANIECKOTO
3akoHa J[.1. MeHneneena.

Xumuyeckass CBsi3b. BHABl XMMHYECKOM CBSI3M: KOBAJEHTHAs, HWOHHA,
MeTayuinyeckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIM H
JIOHOPHO-aKIENTOPHBIN. JHEpPrus U JJIUHA CBsI3U. [[0JIIpHOCTh, HAPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJIEHTHOW cBs3u. KpartHele cBaA3u. Bopoponnas CBA3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHHEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJA).

IIpeacraBnenre 0 KOMIIEKCHBIX coequHEHUsAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAUYEHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemectBa MOJEKYISIPHOTO UM HEMOJIEKYJISIPHOTO  CTpOEHHUsA.  THIIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o mucnepcHsIx cucrtemax. MctunHble pacTBOpsl. [Ipencrasinenue o
KOJUTOMJHBIX pacTBopaX. CrmocoObl BBIPaXKEHHsS] KOHIIGHTPAIUU PACTBOPOB:
MaccoBasi J0Jisl BEIECTBA B pacTBOpE, MOJIsIpHas KOHUEHTpauus. HaceimeHnHeie u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranmioruaparsl.

Knaccudukanus m HOMEHKIIaTypa HEOPraHMYEeCKUX BellecTB. TpuUBHAIbHbBIE
HAa3BaHMS OTJEJbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMUYECKUX peakiyil B HEOPTaHUYECKOM M OpraHu4ecKon
XUMHUHU. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH COXPAHECHUS W MpPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusax. TemnoBbie 3PGeKTbl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHUYECKOHN peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (HDaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HeoOpaTUMBbIE peakluu. XUMU4Yeckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCHA. PaKTOPbI, BIUAIOIINE HA MOJIOKEHUE XHMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHUECHTPALUH BEUIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

Onektponutuyueckas aucconuanua. CuiibHble W cla0ble  AJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOAHBIX PAacTBOPOB: KHUCIIOTHAs, HEWTpasbHasd,
nienioyHasi. Bomopoausiii nmokaszatens (pH) pactBopa. I'maponus cosneit. Peakiuu
MOHHOTO0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ peakiuu.  CTeneHb  OKHUCJICHHS.
Okucnurenb W BOCCTAHOBUTENb. [IpoLIECCHl OKUCIEHHS W BOCCTAaHOBJICHMUSI.
Baxnelme OKUCIUTEIM W BOCCTAaHOBUTEIM. MeETOJ 3JIGKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNIEpUMEHTAIbHbICE METO/Ibl H3YyYCHHUSI BELIECTB W UX IPEBPAILCHUN:
pa3oKEHUE TEPOKCUAA BOAOPOJIAa B TMPUCYTCTBUHM KaTaau3aTopa, MOJIEIH
KPUCTALINYECKUX PEMIETOK, MPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpeapl PacTBOPOB € MOMONIIBI0 HHAWMKATOPOB, W3YYEHUE BIWSHUSA Pa3IMYHBIX
(hakTOpOB Ha CKOPOCTh XHMHYECKOM pEaKIUd U IOJOKECHHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxxenune HemetauioB B Ilepnoanueckoi CHCTEME XUMAYECKUX 3JIEMEHTOB
J.. MenneneeBa u 0COOEHHOCTH CTpoeHUsI ux aroMoB. Dusnueckue CBOMCTBA
HEMETAJUIOB. AJIJIOTPOITHS HEMETAIIJIOB (Ha MpUMepe KUCI0poia, cephl, pochopa u
yrieponaa).

Bonopon. Ilomydenue, du3mdeckue U XUMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMU U HEMETAJIJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuael. TomimBHbIE
DJIEMCHTHI.

["anorensl. HaxoxxaeHue B mpupojie, CIOCOObI MOTydeHHs, (GU3UYECKUE U
XAMUYECKHE CBOWCTBA. ['amoreHoBoaopoabsl. BaxkHenmme KUCIOpOACOACpIKAIIUE
COCIMHEHUs rajoreHoB. JlabopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOJTYYEHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHUM.

Kucnopoa, o3oH. JlabopaTopHble M MPOMBIILIICHHBIE CHOCOOBI TMOJTYYEHUS
Kucyiopojaa. OU3NYECKUe U XMMHUYECKHE CBOWCTBA M NMPUMEHEHHE KHCIOpPOJa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxnenue B mpupone, CHOCOObI TONydeHUs, (PU3NUECKHE W
xummudeckue cBoicta. CepoBogopona, cyibuasl. Oxcun cepsi(IV), oxcua
cepbl(VI). CepHucras u cepHast KUCIOTHI U UX cOJU. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpuMenenne cepol U €€ COeIUHEHUN.

A3zor. Haxoxnenue B TpuUpoje, CIOCOObl MONMy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpHUAblL. OKcHIbl a30Ta. A30THCTast U a30THas
KHUCIIOTHI ¥ X coIl. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azoTa
U €r0 COCIMHEHHUU. A30THbBIE y100pEHHUS.

®dochop. Haxoxaenue B mpupoje, CrIOCOObl MOJy4YeHHS, (U3HUECKHE U
xumudeckue cBoiictBa. Dochuasl n dochun. Oxcuapl docdopa, dochopHas
kucinora u e€ comu. Ilpumenenue dochopa u ero coemunenuit. dochopHbie
yao0peHus.

VYrinepoa, HaxoXJIeHHE B Impupoje. AJUIOTPONHBIE  MOAU(BUKAIIH.
®duznyeckue M XHUMHYECKHME CBOMICTBAa TMPOCTHIX BELIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcun yraepona(ll), okeun yramepona(IV), yronpHas kucnota u eé
COJIM. AKTHUBUPOBAHHBIA YTojb, aacopOuus. dysiepeHsl, rpadeH, yriaepoHble
HaHOTPYOKU. [IprMeHeHre MpPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIIIEPOJIOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupoje, CnocoObl MOMydeHHs, (PU3HUECKUE U
xumuyeckue cpoiictBa. Oxcun kpemHusA(IV), kpemMHUEBas KUCIOTA, CHIIMKATHI.
[IpuMeHeHuEe KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenue metawioB B lleproaudeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOiue
dbusndeckue cBoiicTBa MeTauioB. [IpuMeHeHuE METalsIoB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUI psAl  HampspkeHUu  MeramwioB.  OOmme  crocoObl
MTOJTYYEHHUS METaJIJIOB: TUIPOMETAILTYpPrus, NUPOMETAJUTYPrus,
anektpoMetaiutyprusi. [lonstue o kopposun MeTaioB. CrocoObl 3aluThl OT
KOPPO3UHU.

OO6mast xapakrepuctuka metaioB [A-rpynnsl [lepuoanueckoid cucTeMbl
XUMUYECKUX 2JIEMEHTOB. HaTpuii 1 kanuii: nonydeHue, u3ndecKre U XUMUIECKUe
CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

Oo6mast xapaktepuctuka MmertamioB [IA-rpynmer [lepuomnyeckoit cuctembl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W Kalpluii: mojiydeHue, ¢GU3UYECKHe u
XUMHUYECKUE CBOWCTBA, NPUMEHEHHE IPOCTHIX BELIECTB M HX COCAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AnroMuHUI: nonydeHue, Gu3nYecKue U XMMUYECKUEe CBOMCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro COeIWHEHUW. AMQOTEpHbIE CBOMCTBA OKCHAA H
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSL.



OOmast xapakTepucTuka MeTauioB moOouHbix noarpynn (b-rpymm)
[Iepronn4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckne U XUMHYECKHE CBOMCTBA XpOMa M €ro coeIuHeHHil. OKCUIpl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatel U AUXpoOMAaThl, HUX
OKHUCIIUTEIIbHBIE CBOWCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyecKne MW XUMHUYECKHME CBOWCTBA MapraHlla M €ro COCIUHEHH.
Baxueiimme coegunenuss mapranna(ll), wmapranna(IV), wapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NYeCKUue U XUMUYECKUE CBOMCTBA Ke€Je3a U €ro coeauHeHuil. OKCHIIBI,
rugpokcunl v conu xenesa(ll) u xxeneza(lll). [Tonyyenre u npuMeHeHue xKene3a u
€ro CILIaBOB.

OuU3NYECKNE U XMMUYECKUE CBOMCTBA MeAU U €€ coeauHeHuu. [lonyduenue u
IIPUMEHEHUE MEIU U €€ COSTUHEHNM.

[{uuk: momydyeHue, (pU3NYECKHUE W XUMHUYECKHE CBOMCTBA. AM(pOTEepHbIE
CBOMCTBA OKCHJIa U THAPOKCHUAA IIUHKA, THAPOKCOKOMIUIEKCHI [IMHKA. [[puMeHeHue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUsSI BEIIECTB W WX MPEBPAILCHUI:
u3ydeHue oOpaslloB HEMETAJIOB, TOpeHHe cepbl, docdopa, keneza, MarHus B
KHCJIOPOJE, HU3YYEHHE KOJUIeKUMH «MeTamibl W CIUIaBbl», B3aWMOJICHCTBUE
IIEJIOYHBIX U HIEJOYHO3EMEIBHBIX METAVIOB C BOJAOW (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA U KEJE€3a C PacTBOpaMU KHCIOT U
nieI0ueid, KaueCTBEHHbIE PEaKIMd Ha HEOPraHWUYECKUE aHMOHBI, KATUOH BOJIOPOJIa
U KaTUOHbl METAJJIOB, B3aWMOJICUCTBUE THUIPOKCHUJIOB AITIOMHUHHUSI U IIMHKA C
pacTBOpaMM KHCJIOT M HIEJIOUEH, pelIeHrue dKCIEPUMEHTAIBHBIX 3aJla4y 10 TeMaM
«Tanorensr», «Cepa u €€ coemuHEeHUs», «A30T U QocPop W UX COCAMHEHUS,
«MeTtasibl TJIaBHBIX TOATPYI», «MeTamuibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumuu B ob6ecrieueHn yCTOMYMBOTO pa3BUTHUS uenoBedecTBa. [lonsTue
0 HaYYHBIX METO/aX MO3HAHUS U METOI0JIOTUM HAYYHOTO UcciieioBanus. HayuHbie
MPUHITUIBI OPTaHU3aIMd XUMHYECKOTO MPOU3BOJICTBA. [IpOMBINIIIEHHBIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEHIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMHUAKA, CEPHOMN
KHUCIIOTBI, METaHOJa). [[pOMBITIIEHHBIE CTTOCOOBI TTOJIYYEHHSI METAJUIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HCHUE OKPY KAIOIIEH Cpeibl M €ro MmociaeAcTBUs. Posib Xumuu B
o0ecrieueHUN YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg W 3I0pOBbE UelloBeKa. JlekapcTtBeHHble cpencrtBa. [IpaBuia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus MHUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIeBble A00aBku. Pojb XxumMuu B
oOecIieyeHnH IMUIIEBOI OE€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpeacTBa. beitoBas xumwus. [IpaBmia
0€30macHOT0 UCITOJIH30BAHUS MPETIapaTOB OBITOBON XUMHUH B TTIOBCETHEBHOM KU3HMU.
Xumusi B CTPOUTENBCTBE: Ba)KHEUIIIME CTPOUTEIIbHbIE MaTepuaibl (ILIEMEHT,
OCTOH).
XuMus B CEIbCKOM X03sicTBE. OpraHnyeckre U1 MUHEpaIbHbIE YI0OpEHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUaibl, KPACKH, CTEKIJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHblie 3anaumn.

Pacuéter: Maccel BemecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY
BEII[ECTBA, MAaCCE UM 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKI[UHU BEIIECTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MTPOAYKTOB PEAKIIUU, €CIIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOIMYECTBa BEIIECTBA) NMPOAYKTA PEAKIIMH, €CITU OJTHO
M3 BEUIECTB JAaHO B BHJE PACTBOpa C ONPEACIEHHOM MaCcCOBOM JI0JEU
pPacTBOPEHHOTO BEUIECTBA, MACCOBOM J0JIM U MOJISIPHOM KOHILIEHTPALIMK BEIIECTBA B
pacTBope, JOJIM BbIXOAA MPOIYKTA PEAKIUU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MEXINpPEIMETHBIX  CBsi3¢M NpU  W3yuyeHHH  oOmer u
HEOPraHUYEeCKOM XUMHH B 11 Kiacce oCylIecTBIsIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHSATUN, MPUHITHIX B OTIEIbHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO011e ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3A,
TeopHusl, 3aKOH, aHaJU3, CUHTE3, KJacCU(UKaIs, NePUOJUIHOCTh, HAOIIOICHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

du3znka: MmaTepusi, MUKPOMHUP, MAKpPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTE€TUYECKUIM YPOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, HJACANbHBIN Ta3, (U3NYECKue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, YHEPTHS, Macca.

buonorus: knerka, opranu3M, 3KocucTeMa, ornocdepa, MeTadoIU3M, MAKPO- U
MHUKPO3JIEMEHTBI, OCNKH, JKUPBI, YIIEBOJbl, HYKJIEHHOBBIE KHUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILLECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHepanbl, rOpHbIE MOPOJbI, MOJE3HbIE HUCKOMAEMbIE, TOIJIMBO,
pecypchl.

TexHonorus: XuMU4YecKasi MPOMBIILIEHHOCTb, METAJLTypIrusi, CTPOUTEIbHBIC
MaTepuabl, CEIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MUINEBAsi MPOMBIILIEHHOCTS,
dbapmaneBTHUECKAS IPOMBINIIICHHOCTb, TIPOU3BOJICTBO KOCMETHYECKHIX
IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHaliOB, AJIEKTPOHHAs
IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMBI T10 XMW
HA VTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBLIEI'O OBPA3OBAHU A



JIMYHOCTHBIE PE3YJBTATBI

B cooTBEeTCTBUM C CUCTEMHO-AEATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IpeaMeTa «XHMHUS» Ha YPOBHE CPEIHETO
oOmiero oOpa30BaHUs BBIICICHBI  CICAYIONIME COCTABJISIONINE: OCO3HAHHE
OOyJalOMMUMHUCA POCCUICKOM TPaKIaHCKOW HMIACHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOATEIBHOCTA U CAMOOIIPEICIICHUIO; HATUYME MOTHBALIMU K
O0Oy4eHHI0; TOTOBHOCTh U CIHOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWJIaMU W HOPMAaMH TIOBEACHUS, HaJU4YUE
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
’KU3HEHHBIC MJIaHbI.

JIMYHOCTHBIE pe3yNbTAaThl OCBOCHHS MpeaMeTa «XHUMHUS»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M IPAKTHYECKOH JI€ATCIHbHOCTH
oOydJaromuxcs B MPOIIeCCe peain3aliii 00pa30BaTeIbHON I TCIIBHOCTH.

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHMS MpeaMeTa «XHUMHUS»  OTPaXaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIIBHOM M TMPAKTUYECKOM JEATCIIbHOCTH
oOydJarommxcsl B Mpolecce peanu3aiuu 00pa30BaTeIbHON JIEITEIHPHOCTH, B TOM
YHCIJe B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUSI O0YYAIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH,
YBOKEHUS K 3aKOHY W MPABOMOPSIKY; MPEACTABICHUS O COLMAJIbHBIX HOPMax U

MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJUICKTHUBE; TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATECIHLHOCTH
MPU CO3/IaHUM Y4E€OHBIX MPOEKTOB, PEIICHUM YU4E€OHBIX M MO3HABATEIbHBIX 3aj1ad,
BBITIOJTHEHUHU XUMHYECKHUX SKCIIEPUMEHTOB; CIIOCOOHOCTH IMMOHUMATh U MPUHUMATh
MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEeHThI IPYTUX [IPH aHAJIN3€ PA3INYHBIX BUIOB yUeOHOU AESITEIbHOCTH, 2)

NMATPHOTUYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOT'O OTHOIICHUS K HICTOPUUYECKOMY M HAYYHOMY HACJICIIHIO
OTCUYECTBEHHON XMMHH; YBa)KCHHS K IMPOIECCY TBOPUYECTBA B OOJIACTH TCOPUHU H
MPAKTUYECKOTO TMPUIIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, YTO JAHHBICE HAYKU €CTh
pe3yNbTaT  JIMTENBHBIX  HAOMIONCHUWM, KPOMOTIMBBIX  DKCIEPUMEHTATBHBIX
IIOMCKOB, TOCTOSIHHOT'O TPYJla YUYEHBIX U MIPAKTUKOB; MHTEPECA U MO3HABATEIIbHBIX
MOTHBOB B IIOJIYY€HUU U MOCIEAYIOIIEM AHATIU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMS, dTHYECKOI'O IMOBEICHHS; CIOCOOHOCTH OIICHHUBATh
CUTYyallu, CBSI3aHHBICE C XMMHUYECKUMHU SIBICHUSIMH, U TPUHUMATh OCO3HAHHBIC



pellieHrsl, OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;
TOTOBHOCTH OILIEHWBATh CBOE MOBEJICHHE U MOCTYIKH CBOMX TOBApPUIIEH C MO3ULIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPHI 310POBbSI:

NOHMMaHMUS LEHHOCTeH 310poBoro M Oe3omacHOro obpa3a JKU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY H
NCUXUYECKOMY 3J0POBBIO; COOJIIOJCHUS TpaBuiI O€30MacHOro oOpalieHus: ¢
BEIIECTBAaMH B OBITY,

MIOBCEHEBHOM KU3HU, B TPYIOBON JEATEIHOCTH; MMOHUMAHUS LIEHHOCTH MPaBHI

WHIMBHUIYAIBHOTO U KOJUIEKTHBHOTO
0€30I1acHOTO MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOACH;

OCO3HaHUS OCEACTBUNA U HEMPUATHUS BPEAHBIX MPUBBIUEK (YIIOTpeOIeHUs
AJTKOTOJISI, HAPKOTHKOB, KypeHus); 5)

TPYAOBOr0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-HCCIIeI0BATEIbCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW JAPYrMX BHJAX
JIEATEIIbHOCTH; YCTAHOBKHM Ha aKTUBHOE yYaCTHE B PEIICHUU MPAKTHYECKUX 33/1a4
COIIMAJIbHOM HAMpaBJIEHHOCTH (B paMKax CBOEro KJacca, IIKOJblI); HHTEpeca K

MPAKTUYECKOMY M3yUCHHIO Mpodeccuii pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MMPEIAMETHBIX 3HAHHI M0 XUMUHU; YBAXKECHUS K TPYLY,
JIIOJISIM TPY/1a U pe3yJibTaTaM TPYAOBOM NeATeIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HWHIUBUIYAIbHOW TpaeKTOpuu oOpa3oBaHusi, Oyayiied npodeccuu u
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEM K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIIECTBA;

6) 3K0,10rH4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€J1IeCO00Pa3HOr0 OTHOIIEHUS K IPUPOJIE KaK UCTOYHUKY
CYIIECTBOBAHMS >KU3HM Ha 3emJie; TOHUMaHMUS TIJI00aIbHOIO  XapakTepa

AKOJIOTUYECKUX TTPOOJIeM, BIUSHUS
SKOHOMHUYECKHX IPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOU CPEIbI;

OCO3HAHUSI HEOOXOAMMOCTH UCIIOIb30BaHUS JOCTHKEHUN XUMUU JIJIsI
pelIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JIEUCTBUM, NPHUHOCAIIMX BpEH OKPYXKarOUIEH
MPUPOTHON Cpelie, YMEHHUSI MPOTHO3UPOBATH HEOJIATONMPHUSATHBIC JKOJIOTHUYECKHE
MOCJIEACTBUS TPEANPUHUMACMBIX ACHCTBUM M TpeaoTBpamiaTh HMX; HaJIW4YUs
Pa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUSI, JKOJOTUYECKON KYyJIbTYphI, OIbITA
JEATEIIBHOCTH SKOJIOTMYECKON HAINpaBJIEHHOCTU, YMEHUS PYKOBOJCTBOBATHCS UMU
B TO3HABATEIbHOW, KOMMYHUKATUBHOW M COITMATHHON MPAKTHUKE, CIIOCOOHOCTU H
YMEHUS aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMOGhoOHH;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
¥ 00IIIECTBEHHOW PAKTHKH; TOHUMAHUS CIICIIM(PUKHA XUMUHU KaK HAyKH, OCO3HAHHUSI
e€ posn B (HOPMHUPOBAHWH PAITMOHAIBHOTO HAYYHOTO MBINIICHUS, CO3IaHUH
IIEJIOCTHOTO TIPEJICTABIICHUSI 00 OKPYXAarolleM MHUpPE KaK O €IMHCTBE MPUPOIBI U
YeJIOBEeKa, B TO3HAHWU TPHUPOTHBIX 3aKOHOMEPHOCTEH U pEImIeHUH MpodiiemM
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS;, YOSKIEHHOCTH B OCOOOH 3HAYMMOCTH
XUMUH 7151 COBPEMEHHOM ITUBUJIN3AIAN: B €€ TYMaHNUCTHIECKOW HAIIPaBICHHOCTH U
BaXHOW POJM B CO3JaHUM HOBOW 0aszbl MaTepUATbHON KYJIBTYpPHI, B pPEIICHUU
MIO0ANBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, TMHUIIEBOW M OSKOJIOTMYECKOH O€30macHOCTH, B Pa3BUTHH
METUITMHBI, 00ECTICYCHUH YCIOBUN YCIIEITHOTO TPYyAa U SKOJIOTHIECKH KOM(POPTHOM
KU3HU KOKJIOTO YJieHa 00IIeCTBa; €CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHUS
CYITHOCTH METOJIOB TIO3HAHUS, MCIOJb3yeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IMOJydaeMble 3HAHUS ISl aHajin3a U OOBSCHEHHS
SIBJICHUM OKPY>KAIOIIET0 MUPA U MPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS 1eTIaTh
000CHOBaHHBIC 3aKIIIOUYCHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMCIOIINXCS TAHHBIX C
HEIbI0 TOJYYEHUSI JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIIBHO
UCITI0JIb30BaTh XUMUYECKUE 3HAHUS JIJIS
perieHust mpo0JeM B peasIbHbIX JKU3HEHHBIX CUTYAIIUSIX; MHTEpeca

K IMO3HAHUIO, UCCIIEIOBATEIBCKOM TSI TEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU TOTPEOHOCTSIMH; MHTEpeca K OCOOCHHOCTSIM Tpy/a B
pasznu4HbIX cepax mpodecCuoHaTbHON
NEATeTLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHUS MPOTrpaMMbl 110 XUMHUHU Ha YPOBHE
CpelHero o01Iero o0pa3zoBaHus BKIIOYAIOT:

3HayuMble  JUIE  (OPMHpPOBAHUS  MHUPOBO33pEHUS  OOy4aOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTPaKaroIIue
LEJOCTHOCTh HAyYHOW KapTHHBI MHpa U CHeuu(UKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIECTBO, SHEPTHUsl, SIBJIICHUE,
IPOLECC, CUCTEMa, HAayYHbIM (akT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, HccleAOBaHUE, HAOIIOJEHUE, H3MEpPEHUE, DKCIEPUMEHT U JpYyrue);
yHHMBEpCaJbHble YyueOHble JelcTBUA (IMO3HABaTEJIbHBbIE, KOMMYHHKATHUBHbIE,
perynsTuBHbIE), oOecreunBaroye GopMUpoBaHre PYyHKIIMOHAIIBHONU TPaMOTHOCTH
U COLIMAJIbHOM KOMITETEHLIUH 00YyYarouXcsl;



CITOCOOHOCTh oOydJaronmxcs HCII0Jb30BaTh OCBOEHHEIE
MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON U COMAIBHOMN ITPAKTHUKE.

MertanpeIMeTHbIE pE3yJAbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEJIbHBIMM, KOMMYHUKATHBHBIMH W  PETryJATHBHBIMU
NEUCTBUSIMU.

IMo3HaBaTebHbIE YHUBEPCAJbHBIE YUeOHbIE JeicTBHs 1)

0a30Bble JIOTHYECKHe JeilicTBHA:

CaMOCTOSITeIbHO  (popMysiuMpoBaTh M aKTyallM3UPOBaTh  MpoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;  OIPENENATh LIEAU JACATEIbHOCTH, 3aJaBas
MapamMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCHUTh PE3YJbTaThl ACATEIBHOCTH C MOCTABICHHBIMU LIEISIMU;
HCTIOJIb30BAaTh TP OCBOCHUH 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIIACIATh
XapaKTepHbIC MPU3HAKU MOHATHUN U YCTAaHABJIMBATH UX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIHME TOHATHUSA JIJIs1 0OBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPHUU ISl KilacCU(UKAIIUU BEIIECTB U
XMMUYECKUX PEAKIMHN; yCTAaHABJIMBATh IPUYUHHO-CJIEACTBCHHBIC CBS3U MEXKIY
W3y4aeMbIMH SIBICHUSIMU; CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC,
JNEeTyKTUBHBIC, 110 aHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B
paccMaTpUBAEMBbIX SIBICHUSIX, POPMYIUPOBATH BHIBOBI U 3aKIIFOUCHUS; TIPUMEHSTh
B MPOIIeCCE TO3HAHMS UCIIOIb3yEeMble B XUMHUH CUMBOJIMUECKHUE (3HAKOBBIC) MO/ISTIH,
npeoOpa3oBbIBATh MOJICIbHBIE MPEACTABICHUS — XUMHYECKUM 3HAK (CHMBOJI)
aJIeMEeHTa, XUMHIecKkas (hopMyIia, ypaBHEHHE XUMUICCKON PEAKIIUH — ITPH PEIISHUN
y4eOHBIX TIO3HABATEIBHBIX U TMPAKTHUUYECKUX 3aJay, MPUMEHSATh Ha3BaHHbBIC
MOJICJIbHBIC TIPEJICTABIICHUS ISl BBISIBJICHUSI XapAKTEPHBIX MPU3HAKOB M3Y4aeMBbIX
BEIIECTB M XMMUUYECKUX PEaAKIINil. 2) 0a30Bble HCCIeN0BATEIbLCKHE 1eHCTBUS:
BJIAZIETh OCHOBAMH METOJ0B HAYYHOI'O TTO3HAHUS BEIIECTB U XUMHUUYECKUX
peakiuii; GopMyIUpOBaTH IEJIM W 3aJadyd  HUCCIEIOBaHUS, HCMOJb30BAThH
MOCTaBJICHHBIC U CAMOCTOSATEIHHO C(OPMYJIUPOBAHHBIC BOIPOCHI B KAadeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI IS (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBbIX CYKJICHUM; BJIAJIETh HABBIKAMU CAMOCTOSATEIILHOTO
MJIAHUPOBAHUSI Y MPOBEACHUSI YUCHUUYECKUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATH
yMeHUs1 HaAOII0MaTh 32 XOJOM IpoIecca, CaMOCTOSTENIbHO MPOTHO3HPOBATH €T0
pesyibTar, GopMyJIUpOBaTh OOOOIIEHUS U BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pPE3yNbTaTOB KCCIICIOBAHUSA, COCTaBJISATH OOOCHOBAHHBIM OTUYET O MPOICIAHHON
pabote; mpuoOpeTaTh OMNBIT YYCHUYECKOW HCCIEIO0BATEIbCKOM M MPOEKTHOU
NESATETLHOCTH, POSIBIISITH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIBHOMY TTOUCKY



METOJI0OB pEIIEHUs MNPAKTUYECKUX 3a7a4, NPUMEHEHUIO pa3IMYHbIX METOJOB
MO3HAHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B Pa3JMYHBIX UICTOYHUKAX MH(OpMALUK (HAYIHO-
NOMyJsipHasl JIMTepaTypa XWUMHUYECKOIO COJEpKaHUs, CIPAaBOYHbIE IOCOOUS,
pecypcol MHTepHeTa), aHAIM3UPOBaTh MHPOPMALUIO PA3IMYHBIX BUIOB U (OpM
IIPE/ICTABIICHHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIPOTUBOPEUYUBOCTD; (POPMYJIMPOBATH 3aIIPOCHI U MPUMEHSATh Pa3INUHbIE METO/IbI
npu Toucke M oTOope HHQOpMAIMK, HEOOXOAMMOMN sl BBIMOJHEHHS y4eOHBIX
3aJ1a4 ONpeeIEHHOrO TUIIA; NPUOOPETATH ONBIT UCIIOJIB30BAHMSI HH()OPMALIMOHHO-
KOMMYHHUKaTUBHBIX
TEXHOJIOTMM M pa3iIMYHBbIX IIOUCKOBBIX CHUCTEM;  CaMOCTOSITEILHO BBIOMpATH
ONTUMalIbHYyl0  (opmy mpencrtaBieHuss uHpopmanuu  (cxembl, rpadukw,
JUarpaMMbl, TaONHIBl, PUCYHKA M APYTHE); UCHOJIb30BaTh HAYYHBIA S3bIK B
KayecTBE CpeAcTBa IpH paboTe € XUMHUYECKOM uH(poOpMaluend: NpUMEHSTh
MEXIpeaMeTHbIE ((PU3HMYECKE U MAaTEMAaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIBI,
ab0peBHUaTypbl, HOMEHKJIATYpY;

UCII0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATJISAJHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI [0 CYLIECTBY 00CYK/1aeMOW TEMBI B XOJ€ IUAJIOTa U/ U1
JUCKYCCUHM,  BBICKa3blBaThb  HWJEH, (POPMYyJIHpPOBaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIAaTh C IPE3CHTAlMCH PE3YJIbTAaTOB ITO3HABATCIIBHON JIESATCIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITCIIBHO MM COBMECTHO CO CBEPCTHUKAMU ITPH BBITOJIHEHUH
XUMHUYCCKOTO DKCIIEPUMEHTA, MPAKTHYECKOW PaOOTHI MO HCCIICIOBAHUIO CBOMCTB
U3yJaeMbIX BEIICCTB, Peali3alii Y4eOHOTrO MpoeKTa, U (YOPMYJIUPOBATH BBHIBOJIBI
10 pe3ysbTaTaM MPOBEACHHBIX MCCIICOBAHUN MYTEM COTJIACOBaHUS IO3UIUH B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUSA:

CaMOCTOATCIIbHO IIIAHUPOBATHL MW OCYHICCTBJIATHL CBOIO IIO3HABATCIBHYTO
ACATCIIBHOCTDb, OIIPCACIIAA eé ncjm M 3aJadyv, KOHTPOJIHUPOBATHL H II0 MCEPC



HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpEAJiaraeéMblil  alITOPUTM JEUCTBUN TpHU
BBINIOJJTHEHUM Y4YE€OHBIX W HCCIENOBATENIbCKUX 3a/ad, BbIOMpaTh HamOoJsee
3(p(EeKTUBHBI CHNOCOO MX peHIeHHs C YYETOM MOJIY4YEHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

INMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIEC pe3yabTaThl OCBOCHUS MPOrPAMMBI IO XUMUU Ha YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeIHEro o0IIero 00pa3oBaHus BKIIOYAIOT ClIeHU(DUIECKUE IS
y4eOHOro mnpeaMera « XUMHUs HaydHbIE 3HAHUSI, YMEHHUS U CTIOCOObI IEUCTBHI 1O
OCBOCHUIO, UHTEPIIPETAMU U MPEeoOpa30BaHUIO 3HAHWUW, BUJIBI JCSATEILHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHUS W TPUMEHEHUIO 3HAHMM B Pa3IMYHBIX YYEOHBIX
CUTyalUsX, a TAKKE B pEeaJIbHbIX )KU3HEHHBIX CUTYallUsIX, CBA3AaHHBIX ¢ XuMueil. B
porpaMMme Mo XMMUU PEAMETHBIE PE3YIbTaThI IPECTABIICHBI 10 TOaM U3yUeHUS.

10 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS  Kypca «Oprannueckas
XUMUS» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE€ M 3HAUYCHUH OPraHUYECKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ POJIM B OOECICUYCHUH YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTUYECKOM, IHEPTreTUIECKON U
MUIIEeBOM 0€30MacHOCTH, B PAa3BUTUMU MEAMIIMHBI, CO3JaHUM HOBBIX MaTepHalioB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnn pPaLMOHAIBHOTO
MPUPOJIONIOIB30BaHus, B (OPMUPOBAHUM MHUPOBO33PEHUST U OOIIEH KYJIbTYphI
YyeJIoBeKa, a TaK¥Ke IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO
Y IIPUPOJHOM CpeJIe; BIAJCHUE CUCTEMON XUMUUECKUX 3HAHHUM, KOTOPasi BKJIFOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUYECKUM 3JIEMEHT, aTOM, SIJIPO U JICKTPOHHAS
obojoyka aroma, s-, P-, O-aTomMHbIC OpOMTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMma, TuUOpuau3alus aTOMHBIX OpOuTaneil, HOH, MOJIEeKya,
BAJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTD, CTETIEHb OKHCJICHUSI, XUMHYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
rpynmna, paaudkalil, CTPYKTypHbIE ¢opMynbl (pa3BEPHYTHIC, COKpAIIEHHBIC,
CKEJICTHBIC), M30MEpHUsI CTPYKTypHas W TPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs]), HW30MEPbI, TOMOJOTUYECKUN psii, TOMOJIOTH, YTIEBOJOPOJIbI,
KHUCJIOPOJ- M a30TCOJEpKaIllie OpPraHMYEeCKUE COCIUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAUHEHUS; TEOPHUH, 3aKOHBI
(mepuonuueckuii 3akon JI. M. MenneneeBa, T€OpUs CTPOEHUS OPraHUYECKHUX
BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MACChl BEIIECTB, 3aKOH COXPaHECHUS



Y MPEBpPALICHUS D3HEPruuM MpPU XHUMHYECKUX PEaKUUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIUE B OCHOBE
NOHMMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; IPEACTABICHUS O
MEXaHU3MaX XUMUYECKHX pEaKLUHil, TEPMOAMHAMUYECKAX W KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AUMHOM BIIUSIHUU aTOMOB U TPYIIIT aTOMOB B
MOJIeKynax (MHIyKTUBHBIM W Me30oMepHbIi 3ddexTrl, opuentantsl | u Il pona);
(aKkTOJIOTUYECKUE CBEJCHHUS O CBOWCTBAX, COCTaBE, MOJYYEHUH U O€30MacCHOM
WCITOJIb30BAaHUM BAXKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU
NEeATEIbHOCTH YEJIOBEKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHYECKOTO TPOU3BOACTBA
(Ha mpuMepe MPOU3BOJCTBA METaHOJA, MepepadoTku HePTH); cHOPMUPOBAHHOCTH
YMEHMM: BBIABIATh XapakTEpHbIE TPU3HAKU MOHITHUH, YCTAaHABIMBaThb MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHUHU COCTaBa,
CTPOEHUS U CBOMCTB OPTaHUYECKUX COCIMHEHU; CPOPMUPOBAHHOCTh YMEHHIA:

UCITI0JIb30BaTh XMMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJ OPTaHUYECKUX
BEILECTB; COCTaBISAITb YPAaBHEHHUS XHMHUYECKHMX pEaKIU U pacKpbIBaTh HX
CYILHOCTb: OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX peakuui IOCPEICTBOM
COCTaBJICHUs 3JIEKTPOHHOrO OajlaHCa 3TUX peakUuil, peakiuuil HOHHOro oOMeHa
IIyTEM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBATh MOJEIIN MOJIEKYJI OPTaHUYECKUX BELIECTB JUIS WIUTFOCTPALIMH

UX XUMHUYECKOIO0 U MPOCTPAHCTBEHHOTO CTPOEHMS; CHOPMUPOBAHHOCTh YMEHUM:
yCTaHABJIMBATh MPUHAJJICKHOCTh H3YYEHHBIX OPraHUYECKHX BEIIECTB MO HX
COCTaBy U CTPOCHMIO K ONpENeIEHHOMY KJacCy/Tpylie COeIUHEHUM, NaBaTh UM
Ha3BaHusi 1o cucreMarnyeckod HomeHnkinarype (IUPAC) wu npuBoauTth
TPUBUAJIbHBIE HA3BAHMS IS OTAEJIBHBIX MPEACTABUTEIEH OpPraHM4YEeCKUX BELIECTB
(3TWJIeH, auEeTUJIeH, TOJYOJ, TJIMIIEPUH, ATUJICHTJIMKOIb, (DeHOJ, (opManbaerus,
aleTanbIeTul, aleTOH, MypaBbUHAs KHCIJIOTa, YKCyCHas KHCIIOTa, CTEapUHOBas,
OJIEMHOBAs, MaJbMUTHUHOBAs KHUCJIOTHI, TJWLWH, ajJaHWUH, MaibTO3a, (PPYKTO3a,
aHWIMH, TUBUHUII, U30TIPEH, XJIOPOIMPEH, CTUPOI U JIPYTHUE);

cOPMHPOBAHHOCTh YMEHHUS OIpPEACNATh BHUJ XUMHUYECKOM CBS3M B
OpraHMYECKUX COEIMHEHMSX (KOBAJIEHTHAass M HWOHHAas CBS3b, G- U T-CBA3b,
BOJIOPOJHAs CBSI3b); CHOOPMUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJIOKEHUS TEOPUU
CTpOEHUs OpraHnyeckux BemectB A. M. byTtiiepoBa /uist 00bsICHEHUSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUSA; CPOPMHUPOBAHHOCTH YMEHHIl
XapaKTEepU30BaTh COCTaB, CTPOEHUE, (U3MUECKHE M XUMHUYECKHE CBOICTBa
TUITAYHBIX IPEICTaBUTENIEH PA3IMYHbBIX KIACCOB OPraHUYECKHUX BELIECTB: aJIKaHOB,
[UKJIOAJIKAHOB, AJIKEHOB, aJKaJIMCHOB, aJKMHOB, ApPOMATHYECKUX YTIEBOJ0POJIOB,
CIHUPTOB, aJIbJIETU]I0B, KETOHOB, KAPOOHOBBIX KHCIIOT, POCTHIX U CII0KHBIX 3(PHUPOB,
YKUPOB, HUTPOCOSTUHEHU U aMUHOB, aMUHOKHUCIIOT, O€JIKOB, yrieBOJ0B (MOHO-,



IU- U TOJHMCAaXapuoB), WUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXIY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHM € UCHOJIb30BAaHUEM
CTPYKTYPHBIX  (HOpMyI; chOpPMHUPOBAHHOCTh YMEHUSI TMOATBEPXKIaTh Ha
KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHUMOCTH PEaKIIMOHHOM CHOCOOHOCTH
OpraHMYEeCKUX COCIMHEHMM OT KPAaTHOCTUM U THUIA KOBAJEHTHON CBs3U (G- U T-
CBSI3M), B3aMMHOTO BIIMSHHSA aTOMOB M TpPYIN aTOMOB B MOJEKYyJax;
c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UICTOYHUKH YTIIE€BOIOPOTHOTO ChIPbSI
(HedTh, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro MEpPepadOTKU M TPAKTUICCKOES
MpPUMEHEHUE MPOAYKTOB MEepepadOTKU; cHOPMUPOBAHHOCTh BIAJCHUS CUCTEMOMN
3HaHUU O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS — HAOIIOJCHIH, U3MEPEHNUH,
MOJICTTUPOBAHUH, SKCTIEPUMEHTE

(peabHOM U MBICIICHHOM) M YMEHHUS MPUMEHSThH 3TU 3HaHUSA; CHOPMHUPOBAHHOCTH
YMEHHMSI IPUMEHSITh OCHOBHBIE OIlEpallMM MBICIUTENBHOMN 1€ATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, O000OIleHHe, CHUCTeMaTU3alMI0, BBISIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JJI1 U3yUEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIHL;
c(OPMUPOBAHHOCTh YMEHHIl: BBISIBIATH B3aMMOCBSI3b XHMHYECKHUX 3HAHUH C
MOHATUSAMH ¥ TIPEJCTABICHUSAMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOIO IOHUMAaHMWS CYUIHOCTH MaTepHabHOTO €IWHCTBAa MHpAa,
UCIIONIb30BaTh CHUCTEMHBIC 3HAHHS MO OPraHWYECKOW XWMHUHU ISl OOBSICHEHHS H
IPOTHO3UPOBAHMS  SIBJICHUM, MMEIOIIUX  €CTECTBEHHO-HAyUYHYI0  IPHUPOAY;
c(OpMUPOBAHHOCTh YMEHHIA: MPOBOAUTH PACUETHI IO XUMHUYECKUM (PopMysiaM H
YPaBHEHUSAM XHUMHUYECKUX PEAKIHUHA C MCIOIb30BAaHUEM (U3NYECKUX BEIMYUH
(macca, 00bEM Ta30B, KOJUYECTBO BEILIECTBA), XapaKTEPU3YIOLIUX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAcu€Thl MO HAXOXKICHUIO XHUMHUYECKOH (OpMYyIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XMUMHUYECKUX SJIEMEHTOB, MPOIYKTaM
CrOpaHus, IUIOTHOCTH Ta3000pa3HbIX BEIIECTB;, C(HPOPMHUPOBAHHOCTH YMEHUM:
POTHO3UPOBATh, AHAIM3UPOBATh W OIEHUBATH C TO3UIMHA HIKOJIOTHUYECKOM
0€30MacHOCTH TOCHEACTBUSl OBITOBOM UM TMPOU3BOACTBEHHON J€ATEIBHOCTU
YyeJoBeKa, CBSI3aHHOM C TepepaboTKOM BEIIECTB, UCTIOIb30BATh MOJIYYEHHBIE 3HAHUS
JUTSL IPUHSITUSL TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYAIIHSIX, CBI3aHHBIX C XMMUEH;
C()OPMUPOBAHHOCTh YMEHHUI: CAMOCTOSITENbHO IIJIAHUPOBaTh M IMPOBOJIUTH
XUMHYECKUIA DJKCIEPUMEHT (TONydeHHE W H3yYeHHE CBOWCTB OPraHUYECKHX
BELIECTB, KAYECTBEHHbIC pEAKIMU YIJIEBOJOPOIOB PpA3IUYHBIX KJIACCOB U
KHUCTIOPOJICOICPIKAIIINX OPTaHMYECKUX BEIIECTB, PEIICHHE AKCIEPUMEHTATBHBIX
3aJa4 MO PACIO3HABAHWIO OPTaHMYECKHUX BEIIECTB) C COOIOJCHHUEM MPaBUI
Oe3omacHOro oOpalieHusi C BEIIECTBAMH U JIaOOPATOPHBIM O0OPYIOBAaHUEM,
dbopMynupoBaTh IeJb HCCIEAOBAaHUS, MPEACTaBIATh B pa3InyHOW Qopme
pe3yNbTaThl IKCIEPUMEHTa, aHaJU3UpOBaTh U OICHWBATh HMX JOCTOBEPHOCTD;
chOpMHPOBAHHOCTH YMEHHUIA:



coOMI0AaTh MpaBHJia 3KOJOTUYECKHU LIEJIECO00Pa3HOro MOBEACHUS B OBITY H
TPYAOBON JAEATEIBbHOCTU B ILIEJIAX COXPAHEHUS] CBOETO 3/I0POBBS, OKpYKarolleh
OPUPOJTHON Cpelbl U JOCTHXKEHHUS €€ YCTOMYMBOIO pa3BUTUS;  OCO3HABATh
OIMAaCHOCTh TOKCUYECKOTO JEHCTBUS HA KUBbIE OPraHU3MBI
ONpeNeNEHHBIX OpPraHMYECKUX BELIECTB, NMOHMMas cwmblca mnokazatens [1JIK;

aHaAJIM3UPOBAThH 11€TIECO00PA3HOCTH MPUMEHEHHSI OPraHUYECKIX BEIIECTB B

MPOMBINIJIGHHOCTH W B OBITY C TOYKH 3PEHHS COOTHOIICHHUS PHUCK-TIO0JIb3a;
chOpPMHPOBAHHOCT, ~ YMEHU:  OCYIIECTBISATH  IICJICHANPABICHHBIN  MOUCK
XUMHUYECKOW nH(OpMalMK B pa3IMYHBIX UCTOYHHUKAX (HAaydHas U yuyeOHO-HaydHas
JuTepaTypa, CpelcTBa MaccoBoil nHpopmanuu, IHTepHET U Ipyrue), KpUTUYECKU
aHaJIM3UPOBATh XMMUYECKYIO HH(OpMaIHio, iepepadbaThiBaTh €€ U UCTOJIb30BAThH B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

11 KIIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckas
XAMUSD OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTAX U ITO3HABAEMOCTH SIBJICHUW IPUPOJIbL, O MECTE U 3HAYCHUU XUMUU
B CHCTEME €CTECTBEHHBIX HayK M €€ pOJIM B 00ECIICUCHUN YCTOMUHUBOTO Pa3BUTHS, B
pelieHruy mpo0JieM SKOJOTMYECKOM, SHEPTreTUUEeCKON U MUIIEBOM O€3011acHOCTH, B
Pa3BUTHU MEIUIMHBI, CO3JaHUN HOBBIX MaT€pHaJIOB, HOBBIX HCTOYHUKOB DHEPTHUH,
B 00€CleUeHUH PpalMOHAIBHOTO MPUPOJIONOIB30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUS U OOIIeH KyJbTypbl YeJOBEeKa, a TakkKe HKOJOTHUUYECKHU
000CHOBAHHOTO OTHOIIEHMSI K CBOEMY 3JI0POBBIO U MPUPOJHON Cpeie; BIaJcHUE
CUCTEMOM XMMUYECKUX 3HAHUW, KOTOPas BKIIOYAECT: OCHOBOIOJIATalOIINE TOHITHUS
— XUMHYECKUH DJIEMEHT, aTOM, SJpO aToMa, M30TOIIbI, JJICKTPOHHAs 000JI0YKa
aToMma, s-, p-, d-aToMHBIE OpOUTAIIH, OCHOBHOE M BO30YXJIEHHOE COCTOSTHUS aTOMa,
ruopuamM3anus  aTOMHBIX ~ opOuTajed, HMOH, MOJEKyJa,  BaJCHTHOCTD,
AIEKTPOOTPUIIATENIHLHOCTh, CTENIEHb OKUCJICHUS, XUMUUYECKas CBS3b (KOBAJICHTHAS,
WOHHAs, METaJUIMYecKas, BOJAOPOAHAs), KpUCTAINYECKass pemérka, XuMuIecKas
peakuusi, pacTBOp,  BJEKTPOJMUTHI,  HEIJEKTPOJUTHI,  DIJICKTPOIUTHUYECKAS
JUCCOLMALINS, CTEIEHb JUCCOLMAIMW, BOJIOPOIHBIA ITOKAa3aTelib, OKUCIUTEND,
BOCCTaHOBUTEIb, TEIVIOBOM 3(P(HEKT XUMUYECKON pEaAKIMH, CKOPOCTh XUMUYECKOM
PEeaAKIINM, XUMUYECKOE PABHOBECHE; TEOPUHU U 3aKOHBI (TCOPUS IEKTPOTUTUIECKOU
IHrccourannu, nepuoanyecknuit 3akon JI.1. Menaeneesa, 3aKOH COXpaHEHUSI MacChl
BENIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS SHEPTUU MPU XUMUYECKUX PEAKIIHAX,
3aKOH  TIOCTOSIHCTBA  COCTaBa  BENIECTB, 3aKOH  JICMCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS,
Je)Kalue B OCHOBE NOHUMAHUA IPUYMHHOCTA M CUCTEMHOCTH XUMHYECKUX
ABJICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUM BEIIECTBA HA aTOMHOM, HOHHO-



MOJIEKYJIIPHOM M HAaJAMOJIEKYJSIPHOM YPOBHSX; IPEICTABICHUS O MEXaHH3Max
XUMHUYECKUX PEAKLUN, TEPMOAMHAMUYECKUX U KNUHETUYECKUX 3aKOHOMEPHOCTAX UX
IIPOTEKaHUsA, O XMUMHYECKOM DPaBHOBECHUH, PAacTBOpPax M JHUCIIEPCHBIX CUCTEMAX;
dakToNornYecKue CBEICHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH U O€30MacHOM
UCIOJIb30BaHUU BAKHEUIINX HEOPraHWYECKUX BELIECTB B OBITY U IPAKTHUYECKOU
NEATEIbHOCTH  YEJOBEKa, OOIMX  HAy4YHbIX  [PUHLUIAX  XUMHYECKOIO
IPOU3BOJCTBA; CPOPMUPOBAHHOCTh YMEHUU: BBIABJIATH XapaKTEPHbIE MPU3HAKH
IIOHSATHM, YCTAaHABJIMBATh KX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATHSI IPYU ONHCAHUY HEOPTAaHWMYECKUX BEIIECTB U UX MPEBPALLCHUMN;
c(OPMUPOBAHHOCTh YMEHHUS HCMOJIb30BaTh XUMUYECKYI0 CHUMBOJUKY JJIs
cocTtaBieHUss (GOpMyJl BELIECTB W  YPaBHEHUH XUMHUYECKHX peakui,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBHalibHbIE HA3BaHUSI OTAEIIBHBIX
BEUIECTB; C(POPMUPOBAHHOCTb YMEHHsI OIpPENEsATh BAJICHTHOCTb U CTEIECHb
OKHCIICHHSI XUMUYECKUX DJJIEMEHTOB B COCOUHEHHMSX, BUJ XUMHYECKON CBS3H
(KOBaJICHTHasi, MOHHAs, METAJUIMYEeCKas, BOJOPOAHAs), TUI KPHUCTAJUIMYECKOU
pPEIETKM KOHKPETHOI'O BEIIECTBAa; C(HOPMHUPOBAHHOCTh YMEHUS OOBICHATH
3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJAa XHMHUYECKOM CBS3M W THUIA
KPUCTAJUIMYECKON PEIETKH, OOMEHHBIH U JIOHOPHO-AKIENTOPHBIA MEXaHU3MBbI
oOpa3oBaHuUs KOBAJICHTHOMN CBsI3H; c(OpMHPOBAHHOCTh YMEHUU:
KJIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HMX COCTaBy, XHMHUYECKHUE
peakluuy MO Pa3Ju4HbIM MPU3HAKAM (YHCIy M COCTAaBY PEarupyrollux BEUIECTB,
TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHHMIO CTEIEHEH OKHCIEHHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aTopa WU JIPyrue); CaMOCTOSITENIbHO BBIOMPAThH
OCHOBAHUS M KPUTEPHUH ISl KiIaccu(UKAIMKM U3ydaeMbIX BEIIECTB U XUMUYECKUX
peakiuii; cpopMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKOHA
. WN. MeHngeneeBa ©W  JIEMOHCTPUPOBATH €T0  CHUCTEMATH3HUPYIOIIYIO,
OOBSCHUTENBHYI0O M TPOTHOCTHYECKYIO (DYHKIMH; CPOPMUPOBAHHOCTH YMEHUI:
XapakTepU30BaTh DJIEKTPOHHOE CTPOEHUE aTOMOB U HIOHOB XUMHUYECKUX JJIIEMEHTOB
[IEPBOr0O—4YETBEPTOrO NMEPUOIOB
Ilepuonnueckoin  cucrembl .M.  MengeneeBa,  UCHOJNb3ys  IOHSTHUSA

«IHEPreTUYCCKHE YPOBHM», «IHEPIreTHUSCKUE IMOMYPOBHH», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U HX
COEIMHEHUH 10 nepuogam v rpynnam [lepuoauueckoit cucremsl . 1. Menneneena,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX JIEKTPOHHBIX
o0oJsiouek; chOpMHUPOBAHHOCTh YMEHH: XapakTEepH30BaTh (OMUCHIBATH) OOIIME
XUMUYECKAE  CBOWCTBA  BELIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHHE T'€HETUYECKOM CBSI3U MEXKIYy HEOPraHMYECKMMHU BEIECTBAMH C



MTOMOILBIO YpPaBHEHUM COOTBETCTBYIOLINX XUMHUYECKUX pEeaKuunii;
c(hOpPMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIIHOCT: OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX pEaKIUW; peakiuil HMOHHOTrO OOMEHa MyTEM COCTABIICHHS HMX MOJHBIX U
COKPAIlIEHHBIX ~ MOHHBIX  ypPaBHEHWH;,  pEaKUUM  TUIOPOJIW3a;  pECaKUuu
KOMITJIEKCO0Opa3oBanus (Ha MpUMepe TUAPOKCOKOMITIEKCOB ITMHKA M aTIOMHUHWS);
c(hOpMHUPOBAHHOCTH YMEHHUS OO BSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakuuii C y4€TOM HMX DHEPreTUYECKHX XapaKTEPUCTUK, XapaKTep H3MCHEHUS
CKOPOCTU XUMHUYECKON Peaklui B 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB, a TaKkxKe
XapakTep CMEUIEHHUS XUMHYECKOTO PABHOBECHS IIOJ BJIHMSHHEM BHEIIHHUX
BozaeiictBuit  (mpunuun  Jle  Illatenwse);  chopMUpPOBAaHHOCTL  YMEHUS
XapaKTEepU30BaTh XHUMHUYECKHAE PEAKLHH, JICKAINIME B OCHOBE MPOMBIIUIEHHOTO
MOJIYYCHUS] CEPHOM KHUCIIOThI, aMMHaKa, OOII1Ee HAYyYHbIC MPUHIIUITBI XUMHUYECKUX
MPOU3BOJICTB; 11€71€CO00Pa3HOCTh MPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B
MPOMBIIIUICHHOCTA M B OBITY C TOYKHA 3PEHUS COOTHOIICHUS PHUCK-TIOJIb3a;
c(hOpMUPOBAHHOCTh BIAJICHUSI CUCTEMOM 3HAaHUN O METOAaX HAyYHOTO MO3HAHUS
SABJICHUN NOPUPOJLI — HAOIIOJCHUE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBI M MBICIEHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, yMEHHS
MPUMEHATH 3TU 3HAHUSA TMPU SKCIEPUMEHTAIBHOM HMCCIECIOBAHUN BEIIECTB U JJIS
OOBSCHEHUS] XUMUYECKUX SIBIICHUU, UMEIOIIUX MECTO B MPUPOJE, MPAKTUIECKOU
JIEATEIIbHOCTH 4YeJIOBEKAa U B MOBCEIHEBHOW KU3HU; CHOPMHUPOBAHHOCTH YMEHUS
BBISIBIIATh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUM C MOHATUAMU U IPEICTABICHUSIMU
JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 00jiee OCO3HAHHOIO MOHUMAaHUs
MaTepHaIbHOTO €AMHCTBA MUPA; CPOPMUPOBAHHOCTh YMEHHUSI IPOBOJIUTH PACUETHI:
C UCTIOJIb30BAHUEM MOHATHIN «MAacCcoBasi JOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS
KOHIICHTpAIUs»; MAacChl BEIIECTBA WU 00bEMa raza Mo M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB;
TersioBoro 3¢ ¢eKkTa peakiu; 3HaYeHUs BOJOPOJHOTO TMOKa3aTessi PacTBOPOB
KUCJIOT U IIEJ0oYed ¢ M3BECTHOM CTEMEHbIO AHUCCOIMaluu; Macchl (00béMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIH, €CJIH OJIHO U3 UCXOJHBIX BEUIECTB JTAHO
B BHUJIC PACTBOpA C ONPEICIEHHON MacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA WJIU
JTaHO B U30BITKE

(MMeeT MPUMECH ); TOJIA BBIXOJIa TPOYKTA PEAKIIUN; 00bEMHBIX OTHOIIICHH Ta30B;
c(hOpPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIbHO IUJIJAHUPOBATH M  IPOBOJUTH
XUMUYECKANA  DKCIIEPUMEHT  (MPOBEACHUE  peakiuii  HWOHHOTO  OOMEHa,
MOATBEPKACHNE KAUYECTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, ONPEICICHUE
Cpeapl PacTBOPOB BEUIECTB C ITOMOIIBK) HMHAWKATOPOB, HW3YUYECHUE BIIUAHUSA
pa3MuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaklMu, pelIeHue
AKCHEPUMEHTANbHBIX 3afa4 1o TtemaM «Metamib»y u «HeMmeramne») c



COOIOICHUEM TIpaBUJI 0€30MacCHOr0 OOpalIeHHs C BeIleCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, GOpMyYJIHPOBATH LIETb UCCIIEI0OBAHUS, TPEACTABIATH B PA3JIMYHOM
dbopMe  pe3ynbTaThl  AKCIEPUMEHTA, aHAJU3UpPOBAaTh M OIEHUBATH  UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH: COOIIOAATH TIPABUIIA TIOJIB30BAHUS XUMUYECKOM
MoCyJI0M W JabopaTOpHBIM 000pYyIOBaHWEM, OOpaIleHUs C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSMU IO BBIMOJHEHUIO JTa0OPaTOPHBIX XUMHUYECKUX
OMBITOB, JKOJOTMYECKH LEJIECOO0Pa3HOro IMOBEAEHUS B OBITY M TpPYIAOBOM
JESATEILHOCTH B LEJSX COXPAHEHUSI CBOETO 3/I0POBbs, OKpPYXKAIOIIEH MPUPOIHON
Cpelbl M JIOCTHKEHMS €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABAaTh ONACHOCTb
TOKCUYECKOTO JIEHCTBUSI HA KUBBIC OPTraHU3Mbl OMPEEIEHHBIX HEOPTaHUYECKHUX
BEIECTB, MOHUMas cmbica mokasarens [I/IK;  cdhopmmpoBaHHOCTH yMEHUIL:
OCYUIECTBJIATH IEJICHANPABICHHBIN MOUCK XUMUUYECKOU HH(OPMAITUU B PA3TUUHBIX
UCTOYHUKaX (HayuyHass W YyuyeOHO-Hay4Hasi JMTeparypa, CpEeIACTBAa MacCOBOMU
uHdopmaruu, VHTEpHET W Jpyrue), KpUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popmanuio, nepepadaTeiBaTh €€ U HUCHOJIb30BaTh B COOTBETCTBHH C
MOCTABJICHHON y4eOHOM 3a1aueil.
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Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKUCIOTHIL. benku 12 1 2 https://m.edsoo.ru/K8B3H5PS1

Uroro no pazaeny 12

Paspen 5. BeicokoMoJIeKyApHbIE COeIUHEHUS

5.1 BeIcOKOMONEKYIApHBIE COENNHEHHS 6 1 https://m.edsoo.ru/VLVADEWAB

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I1O0

ITPOrPAMME 102 3 6



https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/VLVADEWAB

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne i/
nporpamMMbl Beero Koutposabusbie | IIpakTuieckue | o0pazoBaresibHbIE pecypehbl
padoThI padoTshI
Paznen 1. Teopernueckue 0CHOBbI XUMHU
Crpoenue atoMma. Ilepuonnueckuit
3akoH u [lepuoanueckas cuctema
11 T —— " | 9 https://m.edso0.ru/R39EAGJIPC
Menpeneena
Crtpoenue BeniectBa. MHOrooopasue
1.2 BEIIeCTB 11 1 https://m.edsoo.ru/W4FD2VJF8
1.3 XUMUYECKUE peakluu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no paszneny 39
Paspnen 2. Heoprannueckas xummusi
2.1 Hemerast 31 1 3 https://m.edso0.ru/SNCC2YQRJ
2.2 MeTais 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Uroro no pazneny 54
Paznen 3. Xumus u :Ku3Hb
MeToapl TO3HAHMS B XUMUH. XUMUS U
3.1 9 https://m.eds00.ru/2Q4016NXK

KHN3Hb



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK
https://m.edsoo.ru/2Q40I6NXK

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHbIE HU(PPOBLIE
o0pa3oBaTejbHbIe pecypchl

[Ipeamer u 3HaueHue
OpPraHMYECKON XUMUH,
IIPENICTABICHUE O
MHOTI000pa3suy OpraHn4ecKux
COCIMHEHU I

https://m.edsoo0.ru/48G4H34K4

DJNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUS).
BaneHTHbIe BO3MOKHOCTH
aToMa yriepoja

https://m.edsoo.ru/ODI6T8LIR

XuMudeckasi CBSI3b B
OpPraHMYECKUX COECAUHEHHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBAJIEHTHOH CBSI3H, CIOCOOBI
pa3pbiBa CBs3EH

https://m.edso0.ru/C42CCDY5S



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHUs OPraHUuYECKUX
COCIMHCHHH A.
M. bytieposa

https://m.edsoo.ru/MIAFQ4PQO

Bunsl nzomepuu: CTpykTypHas,
MIPOCTPAHCTBEHHAs!.
OneKkTpoHHbIE AP PEKTH B

https://m.edsoo.ru/GN3QZ8AHX

MOJIEKYJIaX OpraHUuYECKUX
COETUHEHUN

[Ipencrasnenue o
KJaccu(UKanuu u
crcTeMaTuyecKas
Homenknarypa (IUPAC)
OpPTaHUYECKUX BEUICCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukamnms peaxiuii B
OpraHN4eCKON XUMHH

https://m.edsoo.ru/M5DJYMP9M

Cucremaruzamus 1 00001eHe
3HAHUH 10 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTHUECKUN PsII,
obmast hopmyrna,
HOMEHKJIaTypa U U30Mepus,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

du3znuecknue U XUMHUUECKIE
CBOMCTBA ajJIKaHOB

https://m.edso0.ru/GV8LNQJ3X



https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/GV8LNQJ3X

11

HaxoxpaeHnue ankaHoB B
npupoae. CriocoOsl MoyuyeHus
Y IPUMEHEHHUE aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankaHbl: o0mas
(dhopMyIia, HOMEHKIIATypa U
HU30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB, CITOCOOBI TIOTyUCHHS U
pUMECHEHHE

https://m.edso0.ru/Q4B59001A

13

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIEIICHUE MOJIEKYIISIPHOM
(hOopMyIIbl OPraHuYecKOro
BEIIIECTBA 110 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX
B ero coctan. CucTeMaTH3alMs
1 000011IeHHE 3HAHUH 10 TEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTUYECKUH PS]I,
obmas hopmyra,
HOMEHKJIaTypa, FJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
Moutekyn. CTpyKTypHas U
[UCTPAHC-U30MEPHS AJTKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

@u3znyeckue UM XUMHUYECKHE
CBOMCTBA ajnkeHoB. [IpaBuiio
MapkoBHHMKOBa

https://m.edso0.ru/6XZHRIRTW



https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/6XZHRIRTW

16

CriocoObI mosryueHust u
NPUMEHEHHE AJTIKEHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

[IpakTrueckas padota Ne 1 o
teme "[lonyyenue sTuiieHa U
H3yYE€HHUE €ro CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenue pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJICKYIIpHOU
(hOopMyIIbl OPraHuYecKOro
BelIeCTBa

https://m.edsoo.ru/ XYWNMAYNA

19

AJ'IKa,I[I/IeHHZ COHpSDI(éHHbIe,
HU30JIUPOBAHHLIC,
KYMYJIHUPOBAHHBIC.

https://m.edsoo.ru/EKDS1U5UV

Oco0eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

20

XHUMUYECKUE CBOKCTBA
CONPSKEHHBIX INEHOB

https://m.edsoo.ru/M356GLRBE

21

CrniocoOpl mostyueHus u
MIPUMEHEHHE AJIKaTUCHOB

https://m.edsoo.ru/KT8M1N272

22

ATIKMHBI: TOMOJIOTHYECKHM AL,
obmas popmyna,
HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pu3nueckue
CBOMCTBA

https://m.eds00.ru/N65WYKD93



https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/N65WYKD93

23

XUMHYECKHAE CBOMCTBA
AJIKUHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBeHHbIe peakiuu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

CriocoObI mostyueHust u
NPUMECHEHHE AJIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacu€rsl 1o
YPAaBHEHUIO XUMUYECKOMN
peakuuun

https://m.edsoo.ru/Q7XMPZSRF

27

Cucrematuzanus 1 0000LIEHUE
3HAHUH 10 TEME

https://m.edso0.ru/19DNOP1N8

28

ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmrast popmyrna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE

https://m.edsoo.ru/M\WVNGDLBK5D

MoJIeKyJ OeH30I1a U ToJyoa,
ux (Qu3nvecKue cBONCTBa

29

XUMHYECKUE CBOWCTBA apEHOB:
peaKuny 3aMEeLICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XHUMHUYECKUE CBOMCTBA APEHOB:
peakuuy Npucoe MHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTUpPOJIA

https://m.edsoo.ru/F2K2CB5PG



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJIEKYIIpHOU
(bopMyIIbl OPraHuYecKoro
BelIeCTBa

https://m.edsoo.ru/QFKSRGCXW

33

CriocoObI mostyueHust u
NPUMECHEHHE apECHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'eHeTn4eckas CBSI3b MEKIY
Pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

https://m.edsoo0.ru/IX7QM5T7F

35

Pacué€rsl 10 ypaBHEHUAM
XUMHUYECKHUX PEAKLIHM.
Cucremaru3zamus u 0000meHne
3HaHUH 10 TeMeE

https://m.edsoo.ru/9VBZTY4PI

36

[Ipuponnsriii ra3. [lomyTHbie
He(TSAHBIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHnHbIi1 yrosps 1 IpoIyKThI
€ro nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hed1b 1 cioco0sl e€
nepepabotku. [Ipumenenne

https://m.edso00.ru/ORE9Y2CYG

MIPOJYKTOB MEpepadboTKU
HepTH

39

['eHeTHUECKas CBSI3b MY
Pa3IMYHBIMH KJIACCAMU
YIIIEBOJIOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE



https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/HQ22U8ZHE

40

FaJ'IOI"eHOHpOI/IBBOI[HI)IC
YIJIIEBOAOPOAO0B: 3JICKTPOHHOC
CTPOCHHUEC, pCAKIIUHN 3aMCIICHUSA
raJorcHa

https://m.edso00.ru/XX94BSSGR

41

JeiicTBue menoue Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumogeiictBue
JIATAJIONCHAIIKAHOB C MarHueM
M [IUHKOM

https://m.edsoo.ru/FF11CTQKA

42

Cucremaru3zanus u 00o0meHne
3HaHUH 10 paszueny
"YraneBonopoast"

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

43

KonTponbhas padota no teme
"VYrneBonopoasr"

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIE OMHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHHA PSII,
ob1mas popmyna, CTpoeHue
MOJIEKYJI, U30MepHs,
HOMEHKJIATYypa,
KJaccupukanus, pusnueckue
CBOMCTBA

https://m.edsoo.ru/I9INSKPMLB

45

XUMHUYECKUE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/\VHOGFCVLZ



https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/VH0GFCVLZ

46

CriocoObI mosryueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo0.ru/N9HOJ3V12

47

[Ipocteie 3hupsr:
HOMEHKJIATYpa ¥ U30Mepus,
0COOEHHOCTH (PU3UYECKUX H
XUMHAYECKHX CBOHCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaromMHsbl€ CIIMPTHI:
STUJICHIJIMKOJIb U TIMUEPUH, UX
¢busnvecKre 1 XUMHUECKUE
CBOMCTBa

https://m.edsoo.ru/KMYAEG5AX

49

CriocoOpl mostyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@DeHOo: CTPOCHHE MOJIEKYIIBI,
(du3nueckre CBOMCTBA.
ToxcuyHOCTH PeHOIIa

https://m.eds00.ru/0117TP1EX

51

Xumu4deckue cBoicTBa (heHoma

https://m.edsoo.ru/DRURODFRJ

52

CriocoObl nostyueHus u
npUMeHeHHe (peHona

https://m.edsoo0.ru/60B9BOAKU

53

[IpakTnueckas padora Ne 2.
Pemrenune skcriepuMeHTaTBHBIX
3aja4 1o reme "CrnupTsl U
¢denonsr"

https://m.eds00.ru/SHIGNHMGK

54

Cucrematuzanusa 1 0000IIeHne
3HAHWH 110 TEME

https://m.edso0.ru/J7BOQOQOWB6



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/J7BQQOWB6

55

AHBI[GI‘I/I[[BI 1 KCTOHBI:
SJICKTPOHHOC CTPOCHUC

https://m.edsoo.ru/DHUDYUVGN

KapOOHUIILHON TPYIIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 0011as
dbopmyna, uzomepus u
HOMEHKJIaTypa

56

AJBIETUABI U KETOHBI:
(u3HYecKre CBOWCTBA;
peaKIuy MPUCOCTUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peakuuu okucieHus u
KaueCTBEHHBIC PEAKIIUU
ATBIETUIOB U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0bl nostyueHus
AJIBJICTU 0B 1 KETOHOB

https://m.edso0.ru/KOSEDOZNC

59

OITHOOCHOBHBIE TIpEICIEHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYT

https://m.edsoo.ru/SAG3MM12R

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBoiicTBa

https://m.edso0.ru/88RK8HSL4

61

XHWMHYECKHUE CBOMCTBA
MpeiedbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edso0.ru/FG799CL7C



https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOWCTB
MYypaBbUHOMN KUCIOTHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco0EHHOCTH CBOWCTB:
HereHeHBHLIX H

https://m.edsoo.ru/PO7B20AZG

apoOMaTHYECKHUX KapOOHOBBIX,
JTUKapOOHOBBIX,

FI/I,I[pOKCI/IKap6OHOBBIX KHCJIIOT.

Hpe,[[CTaBI/ITCJ'II/I BBICHIHUX
Kap6OHOBBIX KHCJIOT

64

[TonsiTHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMQKWR52

65

CrniocoOsl mostyueHus u
MIPUMEHEHHE KapOOHOBBIX
KHCJIOT

https://m.edso0.ru/ZY83U872I

66

CrnoxHble 3¢upsbl:
TOMOJIOTHYECKHUH psif, oOrmas
bopmyna, uzoMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4C5QIMALE

67

duznyeckre 1 XUMHUUECKHE
cBoiicTBa 3(h1poB

https://m.edsoo.ru/TCIGEW2K6



https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/TCJGEW2K6

68

Pemenue pacuéTHbIX 3a71a4: 1O
YpaBHEHHUIO XUMUYECKOM
peaxiuu, Ha onpeiesieHue
MOJIEKYJISIPHOI (OpPMYIIBI
OpPraHMYECKOTO BEIIEeCTBa

https://m.eds00.ru/K51200HVD

69

[TpakTuyeckas padora Ne 3.
Pemrenne skciepuMeHTAIBHBIX
3aja4 o reme "KapOoHOBbIE
KucH0ThL. ClioXkHbIE YUpHI"

https://m.edso0.ru/OGEJG1Z6Q

70

XKupsr: ctpoeHue, pu3ruecKue
Y XUMHUYECKHE CBOMCTBA
(ruzpoinus)

https://m.edso0.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOHCTB KUPOB,
COJIEPKALINX OCTATKU
HENpeeNbHbIX KUPHBIX
KUCIOT. JKupsl B Ipupojie

https://m.edsoo.ru/HAIOMQY A6

72

Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Mmoronee aeiicrue. [lonstue o
CUHTETHYECKUX MOIOIIUX
cpenctax (CMC)

https://m.edsoo.ru/YPLLOQUE?Y

73

I'enernueckas CBs3b
YIJIEBOIOPOJIOB H
KHCJIOPOCOICPIKAIINAX
OpPraHUYECKUX BEIICCTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/A8FI5XVSU

74

Pacuérbl o ypaBHEHUIM
XUMHYECKHUX PEaKIIHi

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMmaruzanys 1 00001eHe
3HAHUHU 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO01as xapakTepucTHKa
YIJIEBOJIOB U Kiaccudukarus
YII€BOI0B (MOHO-, IU- U
TOJIMCaXapu/Ibl)

https://m.edsoo.ru/01RIX8HGR

77

Monocaxapuabl: pu3nyecKue
CBOMCTBa M HaXOK/ICHHE B
npupoe

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeneHue TIIFOKO3bI, €€
3HA4YEHHE B
KU3ZHEIEATEeIbHOCTH OpraHu3Ma

https://m.edso0.ru/6LS9BLN9Q

79

Jucaxapunpl: caxaposa,
MajbT03a U JaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYI, GU3NYECKUE U
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

[TonsiTre 06 NCKYCCTBEHHBIX
BOJIOKHAX

https://m.edso0.ru/CPO60DRNM
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https://m.edsoo.ru/CPO60DRNM

82

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpeICIIEHUE 10JI BBIX0Oa
MIPOYKTA PEAKLIUK OT
TEOPETUYECKU BO3ZMOXKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

Cucremarusanusa 1 00001IeHnE
3HaHUH 10 paszueny

https://m.edsoo.ru/YTA71S0GH

84

KontponbHas paboTa mo teme
"Kucnopoacoaepxariue
OpraHU4YeCKUe COeTUHEHU"

https://m.eds00.ru/40ZT3216M

85

AMUHBL: KITacCUpHUKAIH,
CTPOCHHUE MOJICKYJI, 001Iast
dbopmyiia, n3omepus,
HOMEHKJIaTypa 1 (pu3nueckue
CBOMCTBa

https://m.eds00.ru/64T9T10Z2V

86

XHUMUYECKUE CBOKCTBA
annpaTHIECKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWINH: CTPOCHUE aHIIIMHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CrniocoOsl mostyueHust u
MpUMEHEHHE aTn(aTHIECKIX
aMHHOB

https://m.edsoo.ru/LCF82MVKH



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
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https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHUCIIOTHI:
HOMEHKJIATypa 1 U30Mepus,
¢u3nvecKkre CBONCTBA.
OTnenbHbIE TPEICTABUTENN
(LAMHUHOKHCIIOT

https://m.edso0.ru/ROIQOFGFVC

90

XHUMHUYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrMYECKOE 3HAUCHUE
amMuHokuciior. CuHres u
THJIPOJTU3 TICNITHIOB

https://m.edso0.ru/16QZ981XZ

91

benku xak npupoaHsie
MOJTUMEPBI; CTPYKTYPBI OEJIKOB

https://m.edso00.ru/C031GD96B

92

XuMHYeCKHE CBOMCTBA OEJIKOB

https://m.edsoo.ru/67MDSJICA

93

A3zoTcoaepxaiue
IreTCPOUUKINYICCKHUC
coennHenus. HykiienHoBbie
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosoruueckas poib

https://m.edso0o0.ru/6 A9U8JK1G

94

[IpakTnueckas padora Ne 4.
Pemenne OKCIICPUMCHTAIIbHBIX
3a7a4 1o TeMe
"A3oTcoaepKaiine
OpraHNYeCKHUE COCTUHEHUA"

https://m.edsoo.ru/NC46Z2YR7



https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/NC46Z2YR7

95

[TpakTrueckas padota Ne 5.
Pemenue sxkciepuMeHTAIbHBIX
3a7ad4 1o teMme ""Pacrio3zHaBanue
OpraHUYeCKUX COCTUHECHUI"

https://m.edso00.ru/4GSLO35TE

96

KontponbHas paboTa mo teme
"A3zoTcoaepxaiiue
OpraHNYeCKUe COeTUHEHUA"

https://m.edso00.ru/R69Q6G80OU

97

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNN U METOIBI UX
CHUHTE3a —IOJIMMEPU3ALUS U
MOJINKOHJICHCAITHS

https://m.eds00.ru/7SVQS1I0N

98

IInacTtmaccel. YTunusanusa n
nepepadoTKa MIacTuKa

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepbl: HaTypalbHbBIN
CUHTETUYECKUE KayUyKH.
Pesnna

https://m.eds00.ru/SO6ALFPLS8

100

BomokHna: HaTypaJIbHbBIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ’II/IMepI)I
CIICHHUAJIbHOIO Ha3HAYCHUA

https://m.edsoo.ru/DQOJRVK4H

101

ITpakTuyeckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX
3as1a4 mo TeMe "Pacmo3HaBanue
IUIACTMACC U BOJOKOH"

https://m.edsoo.ru/Y1QQLRS0OP



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
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https://m.edsoo.ru/Y1QQLRS0P

O0001IeHrEe U cCUCTEMAaTU3 AU
M3YYCHHOTO MaTepuaa 1o

102 " 1 https://m.edsoo.ru/REGCOZS45
TeMe "BBICOKOMOJICKYIISIpHBIC
coenuHeHus"
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/REGCOZS45

11 KIIACC

KoaunuecTBO 4acoB

Ne Tema vooKa Mara JIeKTPOHHBbIE NN (pPOBbIE
M
n/n P Beero Kourposibibie | IIpakTHYecKHe | yyvqenysg | 0GpasoBaTelbHbIE PeCypPChl
padoThI padoThI
AtoMm. CocTaB aTOMHBIX sJIEp.
1 X UMUHCCKII 1eMeHT. M30TOMbI 1 https://m.eds00.ru/NOPBJ3G7J
CrpoeHue 3JIeKTPOHHBIX
2 000IOUEK aTOMOB, KBAHTOBBIC 1 https://m.edso0.ru/9MTBPF8US
qrcia
Krnaccudukanus XuMu4ecKux
3 SIIEMEHTOB (8-, P-, d-, fnemenTs!) 1 https://m.eds00.ru/MDGLT301C
Pacnipenenenue 351€KTpoHOB 1O
4 ATOMHBIM OPGHTAIAM 1 https://m.edsoo.ru/HNSVJRET?2
DeKTpOHHbIE KOHPUTypaluu
5 4TOMOB 3JICMCHTOB B OCHOBHOM 1 https://m.eds00.ru/56 M011PUG
Y BO30Y)XJIEHHOM COCTOSIHUT
DeKTpOHHbIE KOHPUTypaluu
6 VOHOB. 1 https://m.edsoo.ru/3ZORH4PQL

3J'ICKTpOOTpI/II_IaTCJILHOCTB



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
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https://m.edsoo.ru/3ZORH4PQL

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XHUMHYECKUX djemMeHToB /I, U.
MenpeneeBa, CBI3b C
COBPEMEHHOU TEOpHUEN CTPOCHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XMMHYECKHUX 3JIEMCHTOB
n O6p213yeMI>IX HMMU IIPOCTHIX U
CJIOKHBIX BCUICCTB I10 I'pyIllIaM U
nepuoaam

https://m.edsoo.ru/M2BG8LQGU

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunn XuMu4ecKkou CBSI3H.
MexaHu3msbl 00pa3zoBaHUs
KOBAJICHTHOM CBs13U. Bogoponnas
CBA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJCHCTBUSA

https://m.edso0.ru/YSFOZQORM

11

BaneHTHOCTh 1 BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHON CTPYKTYpPHI
MOJIEKYJ C UX T€OMETPUUYECKUM
CTPOEHUEM

https://m.edsoo.ru/FLOBCCB2E



https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
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https://m.edsoo.ru/FL0BCCB2E

12

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemecTBa MOJIEKyIIpHOTO U
HEMOJIEKYJIIPHOIO CTPOCHHUS.
THunbl KPUCTAIIINYECKUX
PELIETOK U CBOKCTBA BEUIECTB

https://m.edso0.ru/40CASLVY3

14

ITonstue o AUCIICPCHBIX
CHUCTCMaAX. Hpe,Z[CTaBJ'IeHI/Ie (6]
KOJUIOMJHBIX PaCcTBOpPaAx

https://m.edsoo0.ru/8QWSNJMIOQ

15

HctrHHBIE paCcTBOPHI:
HACBILLIEHHbIE U HEHACHIIIEHHBIE,
PacTBOPUMOCT.
Kpucramnoruaparst

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObl BhIpaKEHUS
KOHIICHTPAILlMU PAaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pewmenne 3amau ¢

UCIIOJIb30BAHNEM NOHSTHN

"MaccoBast 10J11 paCTBOPEHHOTO
nmn

BewiecTsa', "MosIpHas
KOHLeHTpauus"

https://m.edsoo.ru/9YYG9X6FN

18

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKUX
BEIIIECTB

https://m.edsoo.ru/Y3JUK9MC4



https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/40CASLVY3
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https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/Y3JUK9MC4

19

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonrtponsHas pabora mo remam
"CTpoeHue aToma.
[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XHUMHYECKUX dj1eMeHToB /I, U.
Mengaeneena", "CtpoeHue
BelecTBa. MHOrooopasue
BelecTs"

https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanus XuMuaeckux
peakuuil B HEOPraHU4YECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUs U

https://m.edsoo.ru/ZOMZMS8REE

IIPEBPALLECHNS YJHEPTUU TIPH
XUMHUYECKHX PEAKLUIX

22

TennoBeie 3¢ dexThI
XUMHUYECKHX PEaKIuil.
TepmoxumHuyeckre ypaBHEHHS

https://m.edso0.ru/9TSXHFMT4

23

Brrunciienus mo ypaBHEHHUSIM
XAMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUSIM

https://m.edsoo.ru/\V5WAVUXO0H



https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
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https://m.edsoo.ru/V5WAVUX0H

24

CKOpoCTh XMMHUECKOH peaKliH,
€€ 3aBUCUMOCTb OT Pa3Iu4dHbIX
¢axropos. Katanus u
KaTaJn3aToOpbI

https://m.edsoo.ru/DSEHND9EL

25

['omorenHbIe 1 reTeporeHHbIe
peakuu

https://m.edso0.ru/RN8POZ7YO

26

[Ipaktuyeckas padora Ne 1 o
TeMe "BinsHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

https://m.eds00.ru/NGQO05JTY7

27

Oo6parumsbie 1 HEOOpaTUMBIE
peakunu. XuMHUIECKOe
paBHOBeCHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas padorta Ne 2 o
TeMe "BinsiHne pa3nnyHbIX
(akTOpOB Ha MOJI0KEHUE
XMMHUYECKOTo paBHOBecus"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTpONIUTHYECKAst
mucconmanysa. CUIbHBIE U

https://m.edsoo.ru/8UJMTOHPO

ciabbie 25eKTpoauThl. CTeeHb
JIVICCOTIMAIINT

30

HonHoe npousBeaeHue BOAbI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausriit nokazarens (pH)
pacTBopa

https://m.edsoo0.ru/7S6FNI1YU
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https://m.edsoo.ru/7S6FNI1YU

I'maponus cosneit. Peakiuu,

31 NPOTCKAIOIIKE B paCTBOPax https://m.edsoo.ru/LSHMAMHLJ
3JICKTPOJIUTOB
[TpakTrueckas padora Ne 3 mo

32 Teme "XUMUYECKUE PEAKIUK B https://m.eds00.ru/RD8CXFMNS
pacTBopax 3JeKTPOJIUTOB"
OKUCINTEIFHOBOCCTAHOBUTEILHEIE
peakiuu. BaxxHeHIme OKUCIUTEIn

33 " https://m.edsoo.ru/AF9ATHSZT
BOCCTAaHOBUTEIHU
MeTo/1 3JIEKTPOHHOT'O

34 https://m.edsoo0.ru/LCSPR4PCZ

(2JIEKTOHHO-MOHHOT0) OajaHca

DJIEKTPOJIN3 PACTBOPOB U _

35 PACILIABOB BEIIECTR https://m.edso0.ru/7UC0BIP3Q
Pemienue 3a/1a4 pa3nuyHbIX THIIOB

36 https://m.edsoo.ru/MBRCJ2BHV
PemeHHe 3a1a4 pa3n1/1qux THUIIOB

37 https://m.edsoo.ru/REEKUYHAU
Cucremarusanus U 00001IeHne

38 3HaHUH 110 TeMe "XUMHUIECKUEe https://m.edso0.ru/O0CUUKMF1
peakuun"
KonTponbhas pabota no teme

39 https://m.edso0.ru/E120ZSNS2

"Xumunyeckue peakuuu"
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40

IlonoxeHre HEMETAIOB B
IIepnonnueckoi cucreme
XUMUYECKuX 3jiemeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOCHHMS KX aTOMOB.
duznyeckre CBOMCTBA
HEMETAILJIOB

https://m.edso0.ru/S2T11G534

41

AJIIOTpOITUS HEMETAJUIOB (Ha
npUMepe KUCIOpOo/a, Cephl,
docdopa u yraeponaa)

https://m.edsoo.ru/DKHVETX6S

42

Bonopoa: nonyuenue,
bu3znuecKkrue 1 XUMUYEeCKHe
cBoiictBa. ['upuabt

https://m.edsoo.ru/EOAB3TJZ2

43

T"anorensl: HaX0XKICHUE B
MPUPO/IE, CIOCOOBI MOTYYEHUS,
(bu3MYecKre U XUMHUYECKUE
CBOICTBa

https://m.edso0.ru/8ESM200XI

44

l"anorenoBo1OpOABI.
Baxwnerimue
KHUCJIOPOJICOACpIKAIITNE
COCIMHEHHS TAJIOTEHOB

https://m.edsoo.ru/FWWHG6A36J

45

JlaGopartopHbie 1
MIPOMBIIIIJIEHHBIE CTIOCOObI
MOJTyYCHHUS TaJIOTCHOB.
IIpuMeHeHHe TajJoreHoB U UX
COCIMHEHU N

https://m.edsoo.ru/ULSR2WQ2T
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46

[TpakTuyeckas pabora Ne 4.
Pemrenne skciepuMeHTAIBHBIX
3aja4 o reme "['anorens"

https://m.edsoo.ru/\VJHPYU202

47

Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI
NoJy4YeHus1, PU3NIECKUE U
XUMHYECKHe cBoiicTBa. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha

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

48

Okcuabl ¥ TEPOKCHUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenue 3amau Pa3JIMIHBIX
THUIIOB

https://m.edsoo0.ru/Q8L50HZYY

50

Cepa: Hax0XJI€HUE B MPUPOJIE,
CHOCOOBI MOTYYEeHHUS,
(hbU3UYECKHE U XUMUYECKUE
CBOMCTBA

https://m.eds00.ru/3JASFNOQQK

51

CepoBoaopo, Cyab(uabt

https://m.edso0.ru/PMQO9PHT 23

52

Kucnopoaconep:xariue
coenuHeHus cepbl. OCOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI

https://m.edso00.ru/8TN3SZ505

53

ITpakTruueckas pabora Ne 5.
Pemienue skcriepuMeHTaIbHBIX
3anau o teme "Cepa u eé
coequHeHus"

https://m.eds00.ru/9S76ZZRFW
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54

A30T: HaXOXJACHUE B IPUPOJIC,
COCOOBI OTYYEHUS,
(bu3HUecCKre U XUMUICCKHE
CBOMCTBAa. AMMUAK, HUTPUIbI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconepxkariue
COeJMHEHHS a30Ta.

Oco0EeHHOCTH CBOUCTB a30THOMI
KHUCJIOTHI

https://m.eds00.ru/271860BC3

56

IIpumeHeHue a30t1a U ero
COeIMHEHUI. A30THBIC
yInoOpeHus

https://m.edsoo.ru/MO1P0340QF

57

docdop: HAXOKICHHE B
MIPUPO/JIE, CIOCOOBI MOTYUYEHUS,
(1)I/I3I/I‘I€CKI/IG U XUMHUYCCKHUC
coiicTBa. @ochunel u pochun

https://m.edso0.ru/PXZ01Z20QS0

58

Oxcunpl pocdopa,
dbocdopcoaepkaire KUCIOTHI.
Comu dochopHOit KUCTOTHI

https://m.eds00.ru/00ZT28DNQ

59

[Tpumenenue docdopa u ero
coequHeHuil. ocpopHbie
yaoOpeHust

https://m.edso0.ru/99E3JYYTM

60

[IpakTuueckas padora Ne 6.
Pemenue skcriepuMeHTATbHBIX
3amad o Teme "A3ot u docdop
U UX COeqUHEHU"

https://m.eds00.ru/97LCBY XY2



https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/97LCBYXY2

61

Yraepoa: HaXOXK/ICHHUE B
MPHUPOJIE, AITIOTPOIIHBIE
MouuKaum; Gusndeckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

https://m.edsoo.ru/IWDS30TDR

62

Oxcup yrinepona(1l), oxcun
yriepona(lV), yronsHas
KHUCJIOTA U €€ COIU

https://m.edsoo.ru/6DLNT13TE

63

Pemenue 3amau Pa3INIHbIX
THUIIOB

https://m.edso0.ru/POQWKCINJIX

64

Kpemuuii: HaxoxaeHue B
MIPUPO/IE, CIOCOOBI MOTYUYCHHS,
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

https://m.edsoo.ru/R7FY3Y3BW

65

Oxcun kpemuausi(1V),
KpeMHUeBasi KUCII0Ta, CHIINKAThI

https://m.edsoo.ru/NTQOS329K

66

[TpuMeHeHre KPEMHHUS U €T0
coequHeHuit. CTeKI0, ero
MOJTyYCHHE, BUJIbI CTCKIIA

https://m.edsoo.ru/IXJ00600T

67

Pemenue 3amaq Ppa3jINIHbIX
THUIIOB

https://m.eds00.ru/S5319XD1S

68

Cucrematuzanusa 1 0000IIeHne
3gagui mo teMe "Hemeramier"

https://m.eds00.ru/QCSGMOTES
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69

KonrponsHas pabora o Teme
"HemeTtas!"

https://m.edsoo.ru/\VPSTFCAFI

70

AHanu3 pe3yabTaToB
KOHTPOJILHOM paboTHl,
KOPPEKIHSI OIIHOOK

https://m.edsoo.ru/LAOAONSJ7

71

ITonoxeHnre METAIJIOB B
[Tepuonuueckoit cucreme
XAMUYECKHUX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJI0B

https://m.edsoo.ru/57FR910QP1

72

OO6mue puznueckre CBOMCTBA
MeTayioB. [IpumeHeHue
METAJIJIOB B OBITY ¥ TEXHUKE

https://m.eds00.ru/ACNOR6AKW

73

Crnnasel MetamioB. Koppo3zus
METaIoB

https://m.edso0.ru/1V3XS7EXT

74

Pemenue 3ama4 Ppa3jINIHbIX
THUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUYECKUN PsiJL
HanpsbkeHuit metamo. Obmue
CIOCOOBI OJTYYEHHUSI METAJIIOB

https://m.edsoo.ru/SWJLF3YLW
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76

OO01mmas xapakTepuCcTHKa
MeTaiIoB [A-rpynbl
[Tepuoanueckoit cucTemsl
XUMHUYECKUX IJIEMEHTOB.
Harpuii u xanuii: nony4enue,
(bu3HUecCKre U XUMUICCKHE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEILIECTB U UX COCAMHEHUIN

https://m.edsoo.ru/\W4VWNSJ5E

77

OO01mas xapakTepucThKa
MetauioB [IA-rpynmsl
[lepuoanueckoii cuctemsl
XUMHUYECKUX IJIEMEHTOB.
Maruuii ¥ KaJIbLIUK: MTOJTy4YEHHUE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BEILIECTB U UX COCTMHEHUM

https://m.eds00.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHUS

https://m.eds00.ru/609WLKNTN

79

ANIOMUHUN: TIOTy4YEHHE,
¢buznyeckue 1 XUMHUYECKUE
CBOICTBA, IPUMEHEHNE

https://m.edsoo.ru/OZHBSIBQ6

80

AMpoTepHbIe CBOICTBA OKCHJIA
Y TUAPOKCH]IA ATTFOMUHMSA,
THIPOKCOKOMITIIEKCHI
AIFOMUHUS, UX IPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM
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81

Pemenne 3aJlaq pa3JINYHbIX
THUIIOB

https://m.eds00.ru/ZCTJX7CQ3

82

[TpakTuyeckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX
3ajad 1o Teme "MeTauibl
IJIaBHBIX NoArpynmn"

https://m.edsoo.ru/ZR9H28T3K

83

OOm1ast xapaKTepUCTHKA
METAJUIOB MTOOOYHBIX OATPYIIT
(b-rpymnm) Ilepuoanueckoit
CHCTEMbI XUMUYECKHUX
JJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duznyeckue 1 XUMHUUECKHE
CBOMCTBa XpoMa U €ro
COGI[HHGHHIZ, HUX IIPUMCHCHHUC

https://m.edsoo.ru/EMH85BONN

85

Baxxnenmue coeTmHeHNs
Maprania. [lepmanranar kanus,
€ro OKHCIUTEIBHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CILJIAaBOB XKeEe3a

https://m.edsoo.ru/71YSMIGSD

87

dusnueckre U XUMHUYECKUE
CBOIiCTBa MEIU U €6
COEAMHEHHH, UX MPUMEHEHUE

https://m.eds00.ru/GET2L9K3X
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88

dusznyeckre ¥ XUMHUIECKHE
CBOMCTBa OUHKa U €10
COGHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,HPOKCOKOMHJ'ICKCI)I OHMHKa

https://m.edsoo.ru/O4C5QKBEJ]

89

[TpakTuyeckas padora Ne 8.
Pemenne skciepuMeHTAIBHBIX
3a7a4 1o teme "MeTaiuibl
MOOOYHBIX MOATpy"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3amau pa3inu4HbIX
TUIIOB

https://m.edsoo.ru/EI77EUHOQZ

91

O06001IeHYE ¥ CUCTEMATU3 AL
M3YYEHHOI'0 MaTepuasa 1o TeMe
"Merayuier"

https://m.edsoo.ru/NHKRDJUTS

92

KontponbHas paboTa mo teme
"Mertamuibr"

https://m.edsoo.ru/4Z62V30B1

93

AHanus pe3ynbpTaToB
KOHTPOJILHOM paboTHl,
KOPPEKIHs OINO0K

https://m.eds00.ru/KGZODOKTT

94

Poinb xumum B o0ecrieueHUH
YCTOP'I‘IHBOFO Pa3BUTHA
yenoBedecTBa. [loHsaTHE O
HAaYYHBIX MCTOAax
ncciaca10BaHus BEIICCTB

https://m.eds00.ru/SSTS5SRWKS8

95

Hayunsie HPUHIUIIBL
OpraHMU3alKi XMMHUYECKOTO

https://m.edsoo.ru/V4Y20W8UR
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npou3BojIcTBa. [IpoMbITIUICHHBIC
CIOCOOBI MOTYyYCHUS BAXKHEHIIINX
BEILIECTB

96

XUMUYECKOe 3arpsi3HeHue
OKpY>Karollen Cpepl U ero
MOCIICACTBHS

https://m.edsoo.ru/HFYWAQ1VW

97

XuUMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpencTBa

https://m.edsoo.ru/992MUF415

98

Xumug numy. Pons xumnu B
o0ecrieueHny MMUIIEBON
0€e30I1aCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue u
nap(@roMepHbIe CPEeCTBA.
BriTtoBas xumug

https://m.edsoo.ru/0V85PPBKW

100

XHMHS B CTPOUTEIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKILIMOHHBIE MaTePHAIIbI

https://m.edsoo.ru/5FX2N2T3J

101

XUMHUS B CETBCKOM XO3SUCTBE.
Oprannueckue 1 MUHEPAIbHbBIC
yaoOpeHust

https://m.edsoo.ru/YY395RQAJ

102

Cucrematusanusa 1 0000IIeHne
3HAHUM T10 TeMe

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPSIEMBIE HA EI'D T1IO XUMUWU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM

IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHﬁ, KOTOpasA BKIOYaCT:

11

OCHOBOIIOJIATAIOLINE TMOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIIbI,
SIEKTPOHHAsl 00OJI0YKa aToma, S-, p-, O-2JIEKTPOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE M BO30YX/1EHHOE COCTOSIHUE aToMa, HOH, MOJIEKYIa,
BaJEHTHOCTb,  3JIEKTPOOTPULIATEIBHOCTb,  CTENEHb  OKUCIIECHHUS,
XUMHUUYECKasl CBA3b (0- W T-CBSA3b, KpaTHbIE CBSI3M), TMOpHUIM3aLUL
ATOMHBIX OpOMTaNel, KpUCTalJIM4ecKas pemérka, MoJjb, MOJISIpHas
Macca, MOJSpHbIA O00BEM, MoJIsIpHAash KOHLEHTpalus, pacTBOPHI
(MCTHHHBIE, TUCHIEPCHBIE CUCTEMBI), KPUCTAITIOTUAPATHI, YTIEPOAHbBIN
ckeneT, (yHKUMOHAJbHAs TpyIIa, pajuKall, U30Mephl, CTPYKTypHas
dopmyna, wu3zomepuss  (CTpyKTypHas, Treomerpuyeckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTMYECKUM psAJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPOA- U a30TCOMAEPKAILNE COCIUHEHMs], OMOJIOTUYECKU aKTHBHBIC
BeiecTBa (YriIeBOIbL, JKUPBI, OCIKH ), MOHOMED, TOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKHHT, PU(POPMHHT,
TUIBl  XUMHUYECKHX pPEAKIUHA (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHAOTEPMHUECKHE, pEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, 3JIEKTPOIIUTHI,
HEDJIEKTPOJIUTBI,  JJIEKTPOJIUTHYECKAass  AMCCOLMAIMs,  CTENEHb
JUCCOLMALINN, OKHCIUTENb, BOCCTAHOBUTENb, DJIEKTPOJIN3, CKOPOCTbH
XMMHUYECKON pPEeaKIIMH, XUMUUECKOE PAaBHOBECHE)

1.2

TEOpUU U 3aKOHBI (TEOpUS XMMHUYECKOTO CTPOCHHS OPTraHUYEeCKUX
BemectB A.M. bytnepoBa, Teopus AIEKTPOTUTHUECKON THUCCOIUAIINH,
[Tepuonnueckwuii 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHHUST MacChl),
SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘—IGCKI/Iﬁ SA3bIK XUMUH, MI/IpOB033peH‘—IeCKI/Ie
3HaHUA, JICKAIIIUE B OCHOBE ITIOHUMaHUA HpI/I‘—II/IHHOCTI/I U CUCTCMHOCTH
XUMHUYCCKUX HBJ’IGHPIﬁ, COBpeMeHHBIe Hpe}ICTaBJ'IeHI/ISI 0 CTpOGHI/II/I
BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaJAMOJIEKYJISIPHOM YPOBHSAX




13

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHUYCCKUX peaKuHﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX nux
MMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

14

(haKkTOJIOTHUECKHUE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJIYyYECHUU U
0e30IacCHOM  HWCIIOJIb30BAaHWM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITLHOCTH
YyeJIoBeKa

1.5

o01m1e HayYyHbIe TPUHIUITBI XUMUYECKOTO IPOU3BOJICTBA (HA IpUMEpe
IPOU3BOACTBA CEPHON KHUCIOTHI, aMMHaKa, METaHOJIa, MepepadoTKu
HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATH:

2.1

XapaKTCPHBIC IPU3HAKK W B3aMMOCBA3b H3YYCHHBIX HOHHTI/IfI,
MNPUMCHATH COOTBCTCTBYIOLIMUC IIOHATUS IIPU OIMMCAHUH CTPOCHUS U
CBOMCTB HCOPIraHUYCCKUX U OPIraHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TOHATHUSIMU M TIPEICTABICHUSIMU
JIPYTUX MPEIMETOB JIsi 00Jee OCO3HAHHOTO MOHUMAHUS U 00bSICHEHUS
CYIIIHOCTH MaTE€pUAILHOTO €IMHCTBA MUPA

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

HaMMCHOBaHUsA XHMHUYCCKUX COGIII/IHGHI/Iﬁ MCKIAYHApPOAHOIr'o COro3a
TGOpeTH‘ICCKOﬁ n HpHKJ’IElI[HOfI XUMHU W TpPHUBUAJIBHBIC Ha3BaHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKUX U
HEOPTaHNYCCKUX COC)II/IHCHI/Iﬁ

3.2

XUMHUYECKYI0 CUMBOJIMKY JJIS COCTaBJICHUS (OPMYJ HEOPraHMUECKHUX
BEUIECTB,  MOJEKYJSpPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,
COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITNPOBATD:

4.1

HEOpPraHMYEeCKHEe BELIeCTBAa, CAMOCTOSATEIbHO BBHIOMpPATh OCHOBAHUS U
KPUTEPUH JJI KJIAaCCU(PUKALIUU U3Y4aEMbIX XUMUYECKUX O0BEKTOB

4.2

OpraHu4YCeCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAaHUA H
KpUTCPUUN I KJ'IaCCI/I(I)I/IKaI_[I/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3IMYHbIM MPU3HAKaM (YHCIY U COCTaBY PEarupyrOUINX BEILIECTB,
TEIIOBOMY 3 (EKTy peaKkIuu, U3MEHEHUIO CTEeNIEHEeH OKUCICHUS

AJIEMEHTOB, 00OPATUMOCTH PEAKIINH, YIACTHIO KaTaau3aTopa)




ChopMupoBaHHOCTh YMEHHSI XapaKTEPHU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) ¥ HOHOB
XUMHUECKUX 371eMeHTOB | — 4 nepuoaos Ilepuonnyeckoii cuctemsl

J.N. MenaeneeBa 1 ux BaJIEHTHBIE BO3MOKHOCTH, UCIIOJb3Ysl MOHATHUS
S-, p-, d-35eKTPOHHbBIEC OPOUTAIH, SHEPTETUICCKUE YPOBHHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH COCTUHEHUH 110
IIEpUOJIaM U IpyIIam

CdopMUpOBaHHOCTb YMEHHUSI COCTABIIATH YPAaBHEHHUS XHUMHUECKUX
peaxkiuii 1 pacKpbIBaTh UX CYIIIHOCTb:

7.1

OKHCIINTEIBHO-BOCCTAHOBHUTEILHBIX peakiui
ITOCPEJICTBOM COCTAaBJICHUS JIEKTPOHHOTO OajaHca ITHX
peaxkiun

1.2

YPAaBHEHUsI PEAKUMH pa3JIMYHBIX THUIIOB; IIOJIHBIE M COKpPAIllEHHbIC
YpaBHEHUs pEaKLUil HOHHOrO OOMEHa, Y4YWUTBHIBas YCJIOBUSA, NpHU
KOTOPBIX 3TH PEaKIMK UIYT 10 KOHLA

7.3

peakiui TUApOIM3a, peakluil KoMIuleKcooOpa3oBaHHs (Ha IpUMeEpe
THJIPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS)

CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX NpPHUMEpPaX XapaKTep 3aBUCUMOCTH PEaKIMOHHOMN
CITOCOOHOCTH OPTaHUYECKUX COCIUHEHUM OT KPaTHOCTH W THIA
KOBAQJIGHTHOM CBSI3U (G- M 7T-CBS3M), B3aHMMHOTO BIIMSHHUS aTOMOB M
IpyHI aToOMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEH peanuzanuu
Pa3IUYHBIX MEXAHU3MOB MPOTEKAHUSI PEAKITHIT

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOIMCTBA BEIIECTB COOTBCTCTBYHOIINMU
9KCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_[I/II\/’I

CdopMupoBaHHOCTh YMEHHUS XapaKT€pPU30BaTh COCTaB U Ba)KHEWIINE
CBOICTBa BELIECTB, MPHUHAIISKAUMX K ONpeAeNEéHHBIM KiaccaMm U
rpynmnaM coeauHeHUil (MpocThle BEIIeCTBAa, OKCHJIbI, THUAPOKCHUIBI,
COJIM; YIJIEBOAOPObL, MPOCThIE 3(PUPHI, CIUPTHI, (PEHOIBI, aTbJETUIBL,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE 3(PUPHI, KUPbBI, YIIEBOIBI,
aMUHBI, aMUHOKHCIIOTBI, O€JIKH)
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ChopMupoBaHHOCTh YMEHHUS MPOBOJUTH PACUYETHI MO XUMHUYECKUM
dopMynaM U ypaBHEHHSM XMMHUYECKHX PEAKIUil ¢ MCIOIb30BAHUEM
(U3NUECKUX BETHYUH:

10.1

Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOYKTa PEAKIIUH, €CIH OTHO
U3 HCXOJHBIX BEIIECTB JAaHO B BHUJE pacTBOpa € ONIPEIEIEHHOU
MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA WIIU IaHO B U30BITKE (MMEET
IIPUMECH)

10.2

MaccoOBOW MM 00BEMHOM JI0J1H, BBIXO/Ia IPOJIYKTA PEAKIIUU

10.3

Ter10BOTO 3 (dHeKTa peaku

10.4

00BEMHEIX OTHOIICHHUI Ira30B

10.5

110 HAXOXXACHHUIO XHUMHYCSCKOM (1)OpMy.]'ILI BCIICCTBA

11

BnaneHue cucteMoi 3HaHUHM O METOAAX HAYYHOI'O IO3HAHMSI SBJICHUN
IIPUPOJBI, HCIONB3YEMBIX B €CTECTBEHHBIX HAayKaXx W yMEHHUE
IIPUMEHATh OTU 3HAHUA IIPU DKCHEPUMEHTAIBHOM HCCIEAOBAHUHU
BEUIECTB U JJI1 OObSICHEHUS XUMUYECKUX SIBICHUMN, UMEIOLIUX MECTO B
IIPUPOJE, MPAKTUYECKON IEATEIBHOCTH YEJIOBEKa M B IIOBCEIHEBHOMU
JKU3HU

12

CdopMUpOBaHHOCTh yYMEHHS TPHUMEHSATH (MCIIONB30BaTh) 3HAHUS O
COCTaB€ U CBOMCTBAxX BEIIECTB JJIA JIKCIIEPUMEHTAIBLHON MPOBEPKHU
TUTIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKHX
peakuii U TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBICHUS;
CHUCTEMHBbIE XUMUUYECKHUE 3HAHUS JJIsl OOBSICHEHUS M TIPOTHO3UPOBAHUS
SBJICHUM, UMEIOIIMX €CTECTBEHHOHAYYHYIO MPUPONY; AJs NPUHATUA
TPaMOTHBIX PEIIeHUH TPOOJIEM B CUTYAIUSIX, CBA3AHHBIX C XUMHEH

13

CdopMupoBaHHOCTb YMEHMS IJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUIN
AKCIIEPUMEHT (IIOJIyU€HHUE U H3Y4YEHHE CBOWCTB HEOPraHUYECKUX H
OpraHMYECKHUX BEIECTB, KAauyeCTBEHHBbIE pEaKIHUU YIIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIINX OPraHMYECKUX BEIIECTB,
pelieHrne  SKCIEePUMEHTANbHBIX  33/Jad [0  Paclo3HaBaHUIO
HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB) C COOIIOCHHEM IPABHII
Oe3omacHOro oOpamieHuss ¢  BeumlecTBaMH U J1a0OpaTOpHBIM
o0opynoBaHueM; (GOpMYIHPOBATH IETU MCCIEIOBAHUS; IPEICTABIATh
B pa3Nu4yHON (opMe pe3ylbTaThl HKCIEPUMEHTA, aHAJIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH
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CdopMupoBaHHOCTH YMEHUS OCYIIECTBIIATH IIeJICHATIPABIICHHBIN TOUCK
XUMHYECKON WH(GOpMAaIMU B Pa3IUYHBIX HCTOYHHUKAX (Hay4dyHas |
yueOHO-Hay4YHas JUTepaTypa, CpeACcTBa MacCOBOM MH(GOpPMAIIUH, CETh
WuTepHer u Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUUYECKYIO
uH(popMalrio, nepepadbarbiBaTh €€ U UCMOIb30BaTh B COOTBETCTBHUH C
MOCTaBJICHHOW Y4eOHOM 3amaueit

15

ChopMHpPOBAaHHOCT, YMEHHUS IPOTHO3MPOBATH, aHAJIU3UPOBATH U
OIICHUBATh MH(POPMAIMIO C TO3WIUNA SKOJOTHUECKONW O€301acHOCTH
MOCIIEACTBHI OBITOBOM M TTPOU3BOJCTBEHHON JIEATEIHLHOCTH YEIOBEKA,
CBSI3aHHOW C TepepabOTKOM BeliecTB; CPOPMHPOBAHHOCTH YMEHHM
OCO3HABaTh OINACHOCTb  BO3JAECHCTBUS HA JKUBBIE OPraHU3MbI
ONpEAENEHHBIX BEMIECTB, NMOHMMAs CMBICI IIOKA3aTelisd MpeaeIbHOU
JIOTTYCTUMOM KOHIIEHTPAIIMHU, U TIOSICHATH Ha IPUMEPAX CIIOCOOBI

YMCHBIICHUSA U MMPEAOTBpAICHUS UX BPECAHOT'O BOSI[GIZCTBPIH Ha
OpraHn3M 4CJI0BCKa




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX

HA

EI'D 1O XUMHUHU

Kox

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

Crpoenne  BemectBa. CoBpeMEHHass  MOJAEIb  CTPOCHMSI  aTroMma.
Pacnpenenenue 37eKTPOHOB 110 SHEPTETHUECKUM ypoBHAM. Kitaccuduxanms
XUMHYECKHX 3JIeMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTETHIECKIX YPOBHEH
aToMoB (S-, p-, d-amementoB). OCHOBHOE W BO30YXKIAEHHOE COCTOSIHHUS
aTOMOB. DJIEKTPOHHAsl KOH(UTypanus aroMa. BaneHTHBIE 2JIEKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux odnemeHtoB .M. Menneneesa.
®usnyeckuit cMbica [lepuoauueckoro 3akona [[.1. Menaeneesa. [Ipuunnbl
U 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB AJIEMEHTOB M MX COEIUHEHHUH IO
MepuoaM M rpynmnam. 3aKOHOMEPHOCTHM B M3MEHEHHUHM CBOMCTB IPOCTBIX
BEIIIECTB, BOJIOPOJIHBIX COCAMHEHUM, BBICIIIMX OKCUIOB U TUJIPOKCHUJIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

14

Buner xumuueckoit cBs3M  (KOBaJGHTHAas, WOHHAs, MeTaJJIM4ecKas,
BOJOpOJHAs) M MexaHu3Mbl €€ oOpa3oBaHus. MexXMOIEKyIsIpHbIC
B3auMoOJieiicTBisA.  BemiecTBa MONEKyISpHOTO U HEMOJEKYJISPHOTO
CTpoeHHUs. THUIbl KPHUCTAIUIMYECKUX PEHETOK. 3aBUCHUMOCTb CBOMCTBA
BEILIECTB OT THUIA KPUCTAINIMYECKON PEIIETKU

1.5

XuMu4decKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKHHI’I B
HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUH. 3aKOH COXpaHCHUA MacCChbl
BCIICCTB

1.6

CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBsie A3 eKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OObpatumbie peakuuu. XuMHUecKoe paBHOBecrue. DakToOpbl, BIUSIIONINE Ha
COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

DnekrponuTrueckas gucconuarus. CHIIbHbBIC U clla0dbie dJeKTpouThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCasi, HEUTpasibHas, HIEI0YHAsI.

CreneHsp aucconuanuy. Peakiinn noHHOro ooOmMeHa




I'maponus coneit. Monnoe npou3sBenaeHue Boibl. BogopoaHbIi oka3ateib

1.10
(pH) pacTtBOpa
CriocoOpl  BbIpaXXEHMSI KOHLEHTpPAllMM pacTBOpPOB: MaccoBasl  J0OJIs
aCTBOPEHHOTO BEILECTBA, MOJIApHAs KoHUeHTpaius. Hacelienusie u
1.11
HEHACBIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparsl
OxucIuTENbHO-BOCCTAHOBUTENBHBIE peaklinu. [loBeeHne BemecTB B cpefax
112 ¢ pa3HbIM 3HadeHreM pH. MeTobl a1neKTpoHHOro OanaHca
113 DNEKTPOIN3 PACTBOPOB U PACILIABOB COJIeH
2 OCHOBBI HEOPraHUYECKON XUMUU
Knaccudukanus HeopraHudecKux coenuHeHuii. Homenknatypa
2.1 HEOPraHMYECKUX BEIIECTB
XUMHYECKUE CBOMCTBA BAXKHEWMIIIMX METAUIOB (HATPUH, Kajaui, KaJabIUH,
MAar"Hui, aIlOMUHHHI, IHHK, XPOM, JKEJIe30, MEJb) U UX coenuHeHuii. Oo1ue
2.2
CIOCOOBI MOTYUYECHUS] METAJIJIOB
XUMHYECKUE CBOMCTBA BAXKHEUINIMX HEMETAJUIOB (TaJIOr€HOB, CEPHI, a30Ta,
23 docdopa, yriepoga ©  KpPEeMHHS) H HX COCIUHEHUH (OKCHJIOB,
KHCJIOPOJICO/IEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI)
I'eneTnyeckas cBsi3b HEOPTaHMUECKUX BEIIECTB, MPUHAICKAIINX K
2.4 Pa3IMYHBIM KJlaccam
Wnentudukaius Heopranndeckux coennHenuii. KauectBeHHble peakiuu
25 |ya HEOPraHUYECKHE BEIIECTBA U UOHBI
3 OCHOBBI OPraHNYECKON XUMHUH
OCHOBHBIE TIOJIO)KEHHSI TEOPUH XHUMHUYECKOTO CTPOCHHS OPraHMYECKUX
coenuHeHuii A.M. bytnepoBa. VYriuepoiHblii CKeIeT OpraHudecKkou
MOJIeKybl. KpaTHOCTh XWMHUYECKOH CBSI3U. S- M p-CBs3U. SP3-, Sp2-,
3.1 Sprudpuau3anuu  opOuTaNe aTroMoOB YIJiepojaa. 3aBUCHUMOCTH CBOWMCTB
BEIIECTB OT XUMUYECKOTO CTPOEHUs MoJieKyll. 'omosoru. I"'omonoruueckuii
pan. zomepus u nzoMepsl
[MonsiTue o pyHkIMOHANBHOU Tpyme. OpueHTamoHHbIE () PEeKThI
3.2

3aMECTUTEIIEN




3.3

[IpencraBnenue o knaccupukanuy OpraHMIecKux BerecTB. HomeHkmaTypa
OPraHWYECKUX COEIUHEHUM (CUCTeMaTHU4ecKas) U TPUBUAIBHBIC HA3BAHUS
BAKHENIIMX NPEACTABUTEIIEHN KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOOHOpaaUKaNbHBIE W HMOHHBIM MexaHu3Mbl peakuuu. Ilonstue o
Hykneopuie u snexrpoduie. [Ipasuno Mapkosuukosa. [1paBuio 3aiiesa

3.5

Ankanpl.  XMMHUYECKHE  CBOWCTBa  aJKaHOB:  TraJOreHHpPOBAHUE,
JNETUIpUpOBaHUE, TEPMUYECKOE pa3NIO’KEHUE, KPEKHUHT, H30MepU3allus,
ropenue. Ilonmyuenune ankanoB. Iluknoankanel. Cnenuduka CBOWCTB
[UKJIOAJIKAHOB C MajbIM pa3MepoM LHKIa. Peakiuu mnpucoenivHeHus u
pasvKalIbHOTO 3aMElIeHUs

3.6

AJKeHBI. XUMHYECKHE CBOMCTBA: p€aKnuu IMPUCOCANHCHUA

(ranoreHupoBaHue, THAPUPOBAHUE, TUAPOTATIOTCHHUPOBAHUE, THAPATALIHS),
TOpPEHUs, OKHCIEHUS U noauMepusanuu. [IpoMblnieHHbIe U 1a00paToOpHbIE
CIOCOOBI TOyYEHUS AIKEHOB

3.7

Ankanuensl. XMMHYECKHE CBOMCTBA aJIKaJUEHOB: pEaKLUU IPUCOETUHEHUS
(rugpupoBaHMEe, TaJIOTEHUPOBAHME), TOPEHHUS U  MOJIMMEPU3ALHUU.

HOHy‘IeHI/Ie AJIKaIUCHOB

3.8

AJIKVHBIL. XuMuyeckue CBOMCTBA: peaxkuuu IIPUCOEAMHEHUS
(ranoreHupoBaHue, THIPUPOBAHUE, THApATAIMs, THAPOTaIOreHUPOBAHHE)
KaK croco0 MOJy4eHHsI MOJIMMEPOB U JPYrHMX IOJIE3HBIX HPOIYKTOB.
Peakuyu  3amemieHwus. l'openue alleTWJieHa  Kak  MCTOYHHK
BBICOKOTEMIIEPATYPHOTO INIAMEHU JIJISl CBAPKHU U PE3KH METAJLJIOB.

IIpumeneHnue aneruiieHa

3.9

Apenbl. XuMHYecKHe CBOWCTBa O€H3071a: peakUH AIIEKTPOPUIBHOTO
3aMelleHus], IPUCOeANHEHHs (TUpUpPOBaHKe, TajloreHnpoBanue). Peakuus
ropeHus. OCOOEHHOCTH XMMHUYECKMX CBOWCTB Toiyonda. IlomyueHue
6eH3oma. OcoOEHHOCTH XUMMUYECKMX CBOWCTB cTupoia. llommmepusanus
ctupona. CnocoObl MONy4eHUsT W NPUMEHEHHE  apOMaTHUYECKUX
YIJIEBOAOPOAOB




3.10

Cnuptel. [lpenenbHble OJHOATOMHBIE CHUPTHI. XUMHUYECKHE CBOMCTBA:
B3aMMOJICIICTBHE C HATpUEM Kak Croco0 YCTaHOBICHHUS HaIU4us
TUAPOKCOTPYIIBL, C TaJOr€HOBOJOPOJAaMU Kak CIoco0 MOIydeHHs
pacTBOpHUTeNel, BHYTPH- U MEXMOJEKYJspHas neruapatauus. Peakuus
ropenus. [lomyuenue sTaHona: peakiusi OpOXKEHHs TIIIOKO3bI, THApaTALIHS
STWJICHA. DTWICHIVIMKOIb M TIUIEPUH KaK MPEJCTaBUTENU IPEIeIbHbBIX
MHOTOaTOMHBIX CIIUPTOB

3.11

®enou. XuMudeckne cBoicTBa eHoIa (PEakIiy ¢ HaTPUEM, THAPOKCHIOM
HaTpusi, Opomom). [Tonyuenue dpenona

3.12

Anpperuapl.  XUMHUYECKHE  CBOMCTBA  MpeNeibHBIX  allbJETUJIOB:
TUAPUPOBAHUE; KayeCTBEHHbIE pEaKUUd Ha KapOOHWIBHYIO TpYIIy
(peakuus «cepeOpSHOro 3epKajay, B3aUMOJCHCTBUE C TUIPOKCUIIOM MEIU
(I). ITonyuyenue mpenenbHBIX AJIbJIETHIOB: OKUCIICHHE CIIUPTOB, TUAPATALIUs
aneTuiieHa. AILIETOH KakK MpeJCTaBUTENb KeTOHOB. OCOOEHHOCTH peakuuu
OKHCJICHUS alleTOHA

3.13

Kap6OHOBLIe KHCJIOTEI. XMMHYECKHE CBOMCTBA npeaAC/IbHBIX OJJHOOCHOBHBIX
Kap6OHOBLIX KkuciioT. OCcOOEHHOCTH XHUMHMYECKHUX CBOKMCTB MypaBLHHOﬁ
KHCJIOTHI. HOHy‘IeHHe MMpCACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT:

OKHCJICHHUEC AaJIKaHOB, aJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbACTUI0B. Bricmme
NpEaACIbHBIC U HEMTPEACIBbHBIC Kap6OHOBI)Ie KHUCJIOTBI

3.14

Cnoxuble 3¢upbl 1 xupbl. CrnocoObl TMONTY4YEHHSI CIOXKHBIX 3(UPOB.
OO6patumocTth peakuuu 3Tepudukanuu. [IpumeHeHune cinoxHbIX 3(GUpPOB B
NUIIEBON U nap(roMepHOil TPOMBIIUIEHHOCTH. JKUpPBI Kak CII0KHBIE 3(PUPHI
[JIMLEPUHA U BBICIIMX KapOOHOBBIX KMCIOT. XMMUYECKUE CBOMCTBA KUPOB:
TUPUPOBAHUE, OKUCIEHHE. [ Mapoian3, Ui OMBIIEHUE, KUPOB Kak CIOco0
MPOMBIIIJIEHHOTO MOJIYYEHHUs! COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MbL1a
KaK COJIM BBICIIUX KAPOOHOBBIX KHUCIOT




3.15

XVMMHYECKUE CBOMICTBA TIJIIOKO3Bl: PEAKLMU C YYAaCTUEM CIHUPTOBBIX M
IBJETUAHOMN TPYII U MOJOYHOKHUCIIOE OposkeHue. [IpuMeneHune rioKo3bl,
e¢ 3HA4YCHUE B JKU3HENCATEIbHOCTH Opranusma. Jucaxapuisl: caxaposa,
MasibTo3a. BoccranaBnuBaronye U HEBOCCTAHABIUBAIOIIME JHCAXAPUABL.
I'unponus nucaxapunos. Ilonucaxapunel: kpaxmai, riukoreH. CtpoeHue
MaKpOMOJIEKYJ Kpaxmaja, [NIMKOTeHa U IEeJIoI03bl. DU3nuecKkue cBoicTBa
KpaxMajla ¥ LeJUI0JIo3bl. XMMHUYECKHE CBOWCTBA Kpaxmaja: THIPOJIH3,
Ka4yeCTBEHHAs peakuus ¢ HOAOM. XHMMHUYECKHE CBOMCTBA IIEJIIOJIO3BL:
THJIPOJIN3, MOJNydyeHHE 3(PUPOB LEUI0a03bl. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM HIENK)

3.16

AMuHBI. AMHHBI KaKk OpPraHMYECKHE OCHOBAHUS: pEAKIMH C BOJIOH,
KHCJIOTAMU, PEaKIUs TOpEHUsl. AHWIMH KaK MPEJACTaBUTEIh apOMaTHYECKUX
aMuHOB. XHMMHYECKHE CBOMCTBA aHMJIMHA: B3aMMOAEHCTBHE C KUCIOTaMHU,
OpomHOI BOJOW, oOKucieHue. I[lomyueHne aMUHOB AalKHJIMPOBAHUEM
aMMHUaKa ¥ BOCCTAHOBJICHHEM HUTPOIPOU3BOIHBIX YTIIEBOJAOPOIOB

3.17

AMMHOKHUCIOTEI ¥ O€JIKU. AMHHOKHUCIIOTHI KaK aM(bOTepHLIC OpraHHN4CCKHC
COCIUHCHMUA. OCHOBHBIE AMHMHOKHUCJIOTHI, 06pa3y10mne 0enku. XMMHUYECKHE
CBOIicTBa OEJIKOB: ruapoJjni3, AcHarypanusd, Ka4YCCTBCHHBLIC (I_IBCTHLIC)
pC€aKuuu Ha OenKu

3.18

CrpoeHue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT
cTpoeHHs MOJIeKy. OCHOBHBIE CLIOCOOBI MOTYYEHHS BBICOKOMOJICKYISPHBIX
COEMHEHUI: PEAKIIUU TTOJIMMEPU3ALUU U ITOJUKOHICHCALIUH.

Knaccugukaius BoJgokoH

3.19

Wnentudukanus opraHuyecKux coeAMHeHn. Pemenre

SKCIICPUMCHTAJIBHBIX 3aJ1a4 Ha paCliO3HAaBAHHUEC OPraHUYCCKHUX BCIICCTB

3.20

I'eneTnueckas CBA3b MCKAY KiIaCCaMU OPTaHUYCCKUX COE€IUHEHHUI

XUMHS U KU3Hb

4.1

Xumus B mnoBcenHeBHOU xu3HU. [IpaBuna G6e3omacHoil paboOThl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XMMHHU

4.2

Xumus U 340poBbe. XUMHUA B MeAUIMHE. XUMUSA U CEIBCKOE XO35AKCTBO.
XuMHS B TPOMBIIUIEHHOCTH. XHMHS W DJHEPreTHKa: IPUPOJHBIA U
MOMYTHBIA HEPTSIHOMN Ta3bl, KX COCTAB U UcIoNb3oBaHue. CocTaB HEPTH U e€
nepepaboTka (MpUpoJHbIE UCTOYHUKHU YIIIEBOAOPOJIOB)




XUMUS U 3KOJIOTUA. XUMUYECKOE 3arpsi3HEHUE OKPYKaloIel Cpelibl U €ro

nocienctus. Oxpana ruapocdepsl, Mo4Bbl, atMochepsl, Giiopsl U hayHbI

4.3
OT XUMHUYECKOT0 3arpsisHeHus. [Ipobiema oTXx010B 1 TOOOYHBIX TIPOIYKTOB.
AJbTepHATUBHbBIE UCTOUHUKHU YHEPTUU
OO0mue mnpeAcTaBleHUs O TPOMBINUICHHBIX CHOCO0aX  IMOTYYCHHUS
XMMUYECKUX BeHIeCTB (Ha NpUMepe NPOU3BOJACTBA aMMMAKa, CEpPHOM
44 KucnoThl). YépHas u uBerHas Mertautyprus. CTekiio M CUIMKaTHas
' IPOMBINIIEHHOCTh. [IpoMblnieHHas opranuuyeckas xumus. Celpb€ aiis
OpraHMYECKO MPOMBIIUIEHHOCTH
5 Tunsl pacu€THBIX 3a7a4
Pacuétbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 H3BECTHOMY
51 | KOJMYECTBY BEUICCTBA, MACCE WM 00BEMY OJTHOTO M3 YJaCTBYIOIIUX B
pEaKIuu BEIIECTB
5.2 Pacuérsr TermoBoro 3¢ dekra peakuuu
5.3 Pacu€tbl 00bEMHBIX OTHOILIECHHH ra30B IPU XUMHUYECKUX PEaAKIMSIX
Pacuéter macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MMPOIYKTOB PEAKIIUU,
5.4 | ccm 01HO 3 BELIECTB JaHO B U30BITKE (umeet mpumMecH)
Pacuétel MmaccoBoil miu 00BEMHOMN A0 BBIXOJIA MPOIYKTA PEAKIIUU OT
5.5 TEOPETUYECKH BO3MOXKHOTO
Pacuérsl maccsl (00bEMa, KOJTMUECTBA BEIIECTBA) IPOAYKTA PEaKIUy,
5 | SCYM OJHO M3 BENIECTB aHO B BUJIE PACTBOPA C ONpeaeIEHHON MaCCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA
PacuéTsl ¢ ncrnonb30BaHMEM MOHITHI «MaccoBas 10JIs1», «MOJIsIpHas
5.7 KOHIIEHTpaLU», KPACTBOPUMOCTb
Haxoxxnenne MonexkynsipHoi (hopMysIbl OpraHU4ecKOro BELIecTBa 10 ero
5g | TUIOTHOCTH M MacCOBBIM JIONIAM 3JIEMEHTOB, BXOJISIIMX B €r0 COCTAB, MM 1O

IIPOJTYKTaM CrOpaHUs




