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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
dbenepanbHOI 00pa3zoBaTeNIbHON TPOrpaMMbl cpeaHero obiiero oopazoBanusi(OOII
COOQ), npencraBieHHbIX B DenepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
cragaapre COO, c¢ yuérom Kouuenuuu mnpenojaBaHus y4eOHOro MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzaunusx Poccuiickoit  ®Denepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyUMHST HA YpPOBHE YIIyOJNEHHOIO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHnrupoBaHHOTO,
npouabHOro OOy4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBIMYCKHHKOB IIKOJbI, HEOOXOAUMYIO ISt
aZanTalyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
NPOJOJKEHUST OOy4YeHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBISECTCA OAHOW U3 PUOPUTETHBIX JUCLUIIINH.

B mnporpaMMe 1o XMMHM Ha3HAuY€HHE MpeIMeTa «XUMUS» IOJIYy4aeT
HOAPOOHYI0  MHTEPHPETAalUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nosioxkenusMu PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACPIKAHMS,
pe3yabTaToB O0y4YeHHs] M TpeOOBAaHUN K YPOBHIO IOATOTOBKHM BBITYCKHUKOB.
CBHUIETENBCTBOM TOMY SBIIIIOTCS CIIEAYIOIIME BBIIOJHIEMBIE TPOrPAMMON IO
XUMUHU (PYHKITUN:

e UHPOPMAIMOHHO-METOAMYECKAsA, peajus3alus KOTOpol obecreunBaer
HOJy4yeHHE NPEJCTaBICHUs O LEIIX, COJEp)KaHuu, oOuIeill crpaTeruu
o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYaIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MpoQuis;

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

IIporpamma a1 yriyOJa€HHOrO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 005S3aTeIbHOE
Ul W3Y4eHUsl B paMKax OTAEJbHBIX Npoduield, npeaycMaTpuBaeT



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

e AT MPUMEPHOE paclpeiesieHne y4eOHOTO BpEMEHH, PEKOMEH1yEMOT0 ISl
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEIO0BATEILHOCTh H3YyUYCHHUsS] y4eOHOro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO 1IeJIe U 3a/lay U3y4deHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTHUKU
IJIAHUPYEMBIX PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
POTrPaMMBbl CpeaHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOYyYaloImierocs 10  OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a pejieslaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOM) COCTABISIONIEH coJepKaHUsl Yy4eOHOro mpeaMera «XHUMHS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS B COOTBETCTBUHU C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cootBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TpeaMeToB 0a30Boro U yriayOJEHHOTO YpPOBHEH B cHUCTEME
mudGepeHIIMPOBAaHHOTO O0yYeHHS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJICIYIONIUM 3TAIMIOM MMOTYYEHUSI XUMUUYECKOTO 00pa30BaHUs
B paMKaxX H3Y4YCHUS CHEIHUAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO 00pa3oBaHMsl.
B aroli cBs13u n3ydenue npeamera « XUMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacmiupeHue ¢ yriayOJieHHE TEOPeTUYECKOM M MPAKTUYECKOM MOJITOTOBKH
oOydJarommxcs, BHIOPABIINX OMPEACIEHHBIA MPO(HIIb 00ydeHUs:, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCIENYIOIIET0 MOJY4YeHUsT XHMHUYECKOro O0Opa3oBaHHs B
opraHu3anusx MnpopecCHOHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B CBeTe
tpeboBannit PI'OC COO k mIaHUpPyeMBbIM pe3yJIbTaTaM OCBOCHUS (efeparbHON
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs N3yUCHUE TTPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OONICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIN3alluu y4eOHOro TpyAa U OOOOIIEHHBIX CIOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeiMeTa «XuUMUs» Ha YpOBHE YIITYyOJEHHOTO M3Yy4YeHUSs
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas Xxumus». llpu onpeneneHny MOIX0I0B K OTOOPY M CTPYKTYpPHOM
OpraHu3alMy COJEpKaHUsi ATUX KypCOB B MpOrpaMMe MO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHOBYy coaepkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYECKass XHMHs» COCTaBIIACT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TMpeaMera. JTa CUcTema
3HAHUW TIOJydaeT OMpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIONICE
OCO3HAHHO OCBOMTH CYIIIECTBEHHO OOJBIITNN 00bEM (haKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJn€HHOM YpOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYUTEJILHOTO YBEIUYEHUS 00bEMA 3HAHUN 0 XUMUUYECKHUX JIEMEHTAX U CBOMCTBAX
WX COEJIMHECHUI Ha OCHOBE PACHIUPEHUS U YTIIyOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEIICCTBA, XHUMHYECKOW CBS3M W 3aKOHOMEPHOCTSX IPOTCKAHUS PEaKIIUid,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XHUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne nepuoandeckoro 3akoHa W Ileproanyeckoil CHUCTEMBI XHMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEJICTABICHUAX
O CTpOCHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCA C TOYKU 3pEHHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pYIICHUH, a TAKKE C TOUKH
3peHuss MEeXaHu3MOB €€ oOpa3oBaHus. M3ydeHue THUIOB peaKIMil JOMOJHAETCS
dbopMupoBaHUEM MpeACTaBICHUN 00 DJIEKTPOXMMHYECKHUX Ipoleccax M
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BelECTB. B Kypce opraHn4eckoil XuMuu mpu
PAacCCMOTPEHUU PEaKIMOHHOM CMOCOOHOCTH COEIMHEHUN yhemnsieTcsi 0co0oe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(deKkTax, 0 B3aUMHOM BIIUSIHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEaKIUi.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKNE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KIIACCOB OMPEACIEHHOT0 Mpoduis (TJIaBHBIM 00pa30M Ha UX
CTPYKTYpy M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIUSHUE CMEXKHBIC NpPEAMEThl. Tak, HampuMep, B COJEpKaHUU
mpeaMeTa Uil KJIacCOB XUMUKO-(pu3ndeckoro npodusis 601bI10€ 3HaYCHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepHasa mo oomieit xumun. [Ipu nzydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyAeT cAellaH Ha OOIIHOCTh METOJOB TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XMMHUU U B (PU3HUKE: aTOMHO-MOJICKYJIIPHAS TEOPHS
(MonexynsipHast Teopus B PU3MKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, dJICKTPOJIN3a, MPEJCTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO e Bpems B coAepKaHMM TPEAMETa JUIA KJIacCOB XHMHKO-
Oouosiornueckoro npodusis OONbIIUN yACNbHBIM BeC OyleT UMETh OpraHuvecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alluy KJIETKH KaK OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHST, K TMPHUMEPY, TAKHUE CTPYKTYpPHBIE KOMIIOHEHTHI, KakK
JUTIAJBI, O€IKU, YTJIEBOAbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUsS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOEHUS
0O0IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMETaMHu, BXOISIIMMU B COCTaB
npeaMeTHbIX oOrnacteit «EcTecTBeHHO-HayuHble MpeaMeTbl», «MaremaTuka u
uHpopmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Tpu u3ydyenuun yueoHoro npeamera « XuMus Ha yriayOoJIEHHOM yPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 00111ero oopa3zoBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHON 3HAYUMOCTH SIBISIETCS (OPMUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEITeIIbHOCTH
YeJI0BEKa M OJTHOTO0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM ypOBHE H3YYCHHS TMpeIMeTa Mpearoiaract peaau3aluio TaKuX
1eJie, Kak:

e (opmupoBaHue mNpeACTaBIECHUN: O MaTepUaIbLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUW MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecrieueHuu
YCTOWYMBOTO  pa3BUTUS  YEJOBEYECTBA: B  PEIICHUH  MPoOJIeM
AKOJIOTUYECKOM, SHEPreTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJULHUHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreyeHnn palroOHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, @ TAKXKE 3KOJIOTHYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUHA XUMHHM, COBPEMEHHBIX IIPEICTABICHUM O
CTPOCHMH BEIIECTBA HA PpPa3HbBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00IIKX
HAaYYHBIX IPUHIMIIAX XUMHYECKOTO ITPOU3BOJICTBA;

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



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAaMOTHOTO pEIIeHUs MPoOaeM, CBA3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTUUECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM M MPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPAOOTKOM BEILIECTB;

e yIIyOJICHUE NMPEJICTABICHUN O HAYUYHBIX METO/IaX MO3HAHU, HEOOXOAUMBIX
Ui TIPUOOPETeHUsT YMEHHN OpPUEHTUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, MMEIONIUX MECTO B TMpPHUPOLE, B
MPAKTUYECKOU JEeSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu TNEpBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIMI 11€JIOCTHOH CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU W3YUYEHUU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJIBI,
YBOXEHUSI K TPOIECCY TBOpUYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHUIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMTAHMIO  HAa  OCHOBE  YCBOEHUS
00I1e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEJUIEKTYaIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIICHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBHIO YCTICIITHOW TTPO¢)eCCHOHATBHON M O0IIECTBEHHOMN JeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHne yMeHUW U HABBIKOB Pa3yMHOI'O TMPUPOIONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPHOOPETEHUE OTbITA OOIIECTBEHHO-
MIOJIE3HOM IKOJOTUYECKOU NEATEIHbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeiHero obmiero oopazoBanus, coctaisaeT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Heleno).



COIAEPKXAHUE OBYUYEHUSA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJIeHTHbIE BO3MOKHOCTM aToma yriaepojaa. XHMHYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIBI THOPUIN3AIIMN aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3u (OOMEHHBIH M JIOHOPHO-
akuenTopHblil). TUMNbl NepeKpbIBaHHUA AaTOMHBIX OpOWTalled, G- U T-CBS3M.
OnunapHas, nBOWMHAsE W TpoiHas cBsi3b. CrocoObl pa3pbiBa CBSA3EH B MOJIEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHnyeckux coeguHeHuii A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3JHAYEHUE TEOPUU CTPOCHUS
OpraHMYecKUX CcoeAuHEHUN. MoneKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIUYHBIX BHUJAOB: pa3BEpHYyTas, COKpalléHHas,
ckenetHad. M3omepusa. Buasl u3omepun: CTpPyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHUYECKUX COSTMHEHUN (MHIYKTUBHBIA 1
Me30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYecKUX BemiecTB. [loHaTne o
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranudeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTAEJBHBIX IPEACTABUTEIICH.

OcobeHHocT U KiIaccU(UKAIUsl OpraHUYecKuX peakiuid. OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI N0 MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrimMBaHWE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJEJECH MOJEKYJ OpraHH4eCKHX
BEILIECTB.

YrieBogopoasl.

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



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IuKII0aakaHoB. CrocoObl MOTyYeHHS U TPUMEHEHHE
LMKJIOAJIKAHOB.

Ankenbl. ['omonornueckuii psj ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3aIIUs
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3UM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Ousnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHUSI, 3aMEIICHUS B 0-TIOJIOKEHUE TPU JBOWHOU CBS3H,
noymMmepu3anun u okuciaenus. [Ipasmino MapkoBarkoBa. KauecTBeHHbBIE peakiiuu
Ha JBONHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIMPOBAHHbBIC,
Kymynuposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanuys conpsKEHHBIX
nueHoB. CriocoObl MOJTyYeHUs: U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alnkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKI[MU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEeHUSI. KHCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakliMy Ha TPOWHYIO CBsA3b. CHOCOOBI MOMyYEHHUSI U IPUMEHEHHE
AJIKWHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHoOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30ma. DU3UYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIIECHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJIHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpUEHTUPYIOIIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCWIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIJIEBOJIOPOJIOB.

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



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

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

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

OKCIEPUMEHTAIbHBIE METOJIbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIleHUM:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriepo/ia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyYCHUE STUIICHA U U3yYCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ kKoyuieknusMu «Hed1b» u «Yronby, ¢ obpasinamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJOreHIpPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U  kiaccudukamus. dusznueckue CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl MOJTydYeHWsS W TMPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHble CHUPTHI — ATUJIEHIVIMKONb U TIULEpUH. DuU3nueckue Hu
XUMHUYECKHE CBOMCTBA: pEAKIIMU 3aMEIIEHU I, B3AUMO/ICICTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMH KHUCIOTaMU, KaUeCTBEHHAs peaKlisi HA MHOTOAaTOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3ME pPeaKIuii HyKJIeo(huIsHOTO 3amenieHus. [leficTBrue Ha
opraHu3M yenoBeka. CriocoObl MOJy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CTUPTOB.

®enon. CrTpoeHHE MOJNEKYIbl, B3aUMHOE BIUSHHUE TUJIPOKCOTPYIIbI U
O0eH30apHOTO sinpa. Pusnueckue cBoicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA aJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHS.
OxkucieHue anpJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U TPUMEHEHUE AJIbACTUAOB U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. du3znueckue CBOMCTBRa
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIMU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CTEApWHOBAs, MAJIbMUTUHOBAs, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

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

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

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

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



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

A3oTcoaep:kalye OpraHudecKue coeMHeHunsl.

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

AHWIMH — IPEACTaBUTEb aMUHOB apOMAaTUYECKOT0 psiia. CTpOCHUE aHUIIMHA.
BzaumHoe BiusHHME Tpynnm aTtoMoB B MoJeKkyle aHwinHa. (OcoOGeHHoCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauyecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUS M TpuUMeHeHue anudaruyeckux amuHOB. [lonmydenune anunuHa u3
HUTPOOCH30I1A.

AmMuHoOkucn0Thl. HomeHknarypa u n3omepusi. OTnesbHbIE IPEACTABUTENH O-
AMHMHOKHCJIOT:  TJIMLWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAlUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

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

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

BricokoMoOJIeKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHB MOJUMEPU3ALUN, CPEAHSS MOJEKYJIApHAs



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

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

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

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

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

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

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOISIIMUX B €TI0 COCTAB, HAXO0XKICHUE MOJIEKYJISIPHOMN
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOTYKTOB CTOPAHHUSL, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €TI0 XMMHUYECKUX CBOWCTB WJIM CIOCOOOB MOJy4YEHUSs, OINpEAeNIeHUEe J0IH
BBIXO/Ia MPOAYKTA PEAKLMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-
HAy4YHBIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUeE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

du3nka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEIUYWHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHu3M, JKocucTeMma, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIA THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, JbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOILIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAIlMOHAIBHOIO IHTAHMS,
MOIOUIUE CPEJICTBA, MAaTEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

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

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTHIX U CII0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3HaUeHUE MepuoguIecKoro
3akoHa /.M. Menaeneena.

XuMudeckass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCT, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BasieHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA NIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MONEKYJISIPHOrO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HacelenHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcCTamoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XuMHUUECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIuM MpHU XUMHUYECKUX peakiusax. TemnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIH.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOr0 paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

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

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWUSI.
Baxxneiimue OKHCIUTENIM W BOCCTAHOBUTENW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACINIAaBOB BEIIECTB.

OKCNEPUMEHTAIbHBIE METOJbl M3YUYCHMS BEIIECTB W HUX MPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH U TMOJOKCHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaimioB B [leproaudeckol cucreMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMOB. du3nyeckue CBOWCTBA
HEMETaJIOB. AJUIOTPOIUS HEMETAIIJIOB (Ha MpUMeEpe KUCIopoa, cepbl, hocdopa u
YIIIEepoaa).

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

lamorensl. HaxoxneHue B mpupoze, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. |'ajioreHoBOIOpObl. BaxkHenme KUCIOpOICOAEpKALINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CIIOCOOBI TIOTYyYCHUS
rajoreHoB. [[puyMeHeHne TajJoreHoB U UX COCUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
KUCI0poJa. PU3NYECKMe U XMMHUYECKUE CBOMCTBA M NMPUMEHECHHUE KHUCIOpOAA U
030Ha. OKCUABI U IEPOKCUBI.



Cepa. Haxoxpaenue B mOpupoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
cepbl(V]). CepHucTas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEpHOM
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azorta
U €ro COeIMHEHUI. A30THbIE Y100pEHusI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
yInoOpeHus.

Yrnepon, HaxoXaeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0Opa30BaHHBIX
yraepoaoM. Okcua yraepoaa(Il), okcua yrimepona(lV), yronpHas kuciora u e
coJii. AKTUBHPOBAHHBIN yroib, afcopOuus. DymiaepeHsl, rpadeH, YriiepoaHbIe
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, U €T0
COE€IMHEHUMH.

Kpemuuii. HaxoxnaeHue B mpupojie, CIocoObl MOJy4YeHUs, (PU3HUECKUE H
xuMuudeckue cpoiictBa. Oxcuna kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHneHue KpeMHUs U ero coequHeHui. CTeKo, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cUCTEME XUMUYECKUX DIJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOrmme
¢usnueckre cBoicTBa MeTasioB. [IpuMeHeHHEe MeTalsioB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud  MmetawioB.  OOmme  crnocoObl
HOJIyYEHUS METaJIIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrocoObl 3alIUThl OT
KOpPPO3HH.

O6mrast xapakrepuctuka MeTawioB [A-rpynmel [lepuonnueckoit CUCTEMBI
XUMHYECKUX deMeHToB. Hatpuit u kanmii: monydenue, Gu3ndeckue u XUMHUIECKHE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

OO6mrast xapakrepuctiuka metamuioB IIA-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUil: TNoJydyeHue, (QPU3NUYEeCKue u
XUMHUYECKHE CBOWCTBA, NPHUMEHEHUE IMPOCThIX BEIIECTB W HX COCAWHECHUMU.
XKeécTKoCTh BOABI M CIOCOOBI €€ yCTpaHEHMUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI aJTFOMUHHSL.



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

Du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u AuUXpoMathl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NpUMEeHEHUE XpoMa.

OU3UYEeCKUEe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3NYECKue U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coearuHeHul. OKCHUIbI,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHue xene3a u
€ro CIUJIaBOB.

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

[uuk: momydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHenune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrne o0paslloB HEMETaJIOB, TopeHue cepwl, docdopa, xKeneza, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJCHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETBHBIX METAJUIOB C BOJOM (BO3MOYXKHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI04YEeH, KAYECTBEHHbIE PEAKIIMM Ha HEOPTaHUYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB AIIOMHUHHMS W ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTanbl TIIaBHBIX MOATPYII, «MeTallibl MOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAay4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTUM HAYyYHOTO HccieqoBanus. Hayunsie
MPUHITUIBI OPTaHU3aIMH XUMAYECKOTO MTPOU3BOACTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeEIIEeCTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, MeTaHoa). [[pOMBINITIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEAbl U €ro NocueaAcTBrs. Poinp xumun B
o0ecTicUeHUHN PHEPTETHIECKON 0€30IMacHOCTH.

Xumus H©  310poBbe uenoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojgb XuMuu B pa3BUTUHA MENULIMHBI.

XVMHUS TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
oOecreyeHny NUIeBoi 0€3011acCHOCTH.



Kocmernueckne u mapdromepunie cpencta. beitoBas xumus. [IpaBuiia
0€30IacCHOr0 UCIIOIB30BaHUS MPETAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIC YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 35eKTpoHuky. HanotexHonoruu.

Pacuérnrlie 3agaumn.

Pacuértel: Macchl BemiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WM O0BEMY OJTHOTO U3 YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, MAaCChl
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEN
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIICHTpAllUM BEILIECTBA B
pacTBOpe, N0JM BhIX0Ja MPOJAYKTA PEAKIIUU OT TEOPETUUECKHU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHHH  oOmed
HEeopraHmyeckoi xumuu B 11 kiacce oCylIecTBISIETCS Yepe3 UCIMOJb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TIPUHSATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCU(UKaIMs, NEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00BEM, arperaTHOE€ COCTOSHHE BEIECTBa, HACANBHBIM Ta3, (HU3UUECKUC
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buonorus: kierka, opraHus3M, sKocucTema, ornocdepa, MeTaboIN3M, MAKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIJICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M ITOTOK SHEPTUU B H3KOCUCTEMAX.

['eorpadmus: MuHEpabl, TOPHBIC MTOPOJIBI, MOJE3HBIE UCKOIaeMble, TOTUIMBO,
pPECYPCHL.

TexHOJIOTHs: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepUAIbI, CETbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dapMareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOACTBO KOCMETHUYCCKHUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pHATIOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

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

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEITEILHOCTH TP CO3J]aHUN YISOHBIX
IIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATENbHBIX 33124, BHITOJTHEHUN XUMUYECKUX
SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBECHHOUN XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAONMIONEHUHM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBATEIbHBIX MOTUBOB B MTOJIYYE€HUHU U MOCIEAYIONIEM aHATN3E
HMH(pOpMAaIH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS ¢

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MIOBEICHHS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

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

4) dpopMupoOBaHHs KYJbTYPBbI 310POBbS:

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

coOJIIO/ICHUsT TIpaBUJl OE€30MAacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JEATEIHLHOCTH;

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

OCO3HAHUS TOCIEICTBUI U HENPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

S) Tpy10BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATEIbCKOM
JEeSTENbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJiiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOroO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyZAa U pe3ysibTaTaM TPYIOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOW TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
MoTpeOHOCTEH 00I1IECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJAEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX MpoOJeM, BIMSIHUS
HKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTHKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;



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

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

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

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

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

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

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

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKOU AEATEIIBHOCTH;

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

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENBbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpenMeTHbIE pe3ylbTaThl OCBOCHHS MPOTpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAOT:

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

YHHUBEpCaJIbHbIC yueOHbIE ACHCTBHS (TMO3HABATEeIbHbIC, KOMMYHHKATHBHBIC,

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

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

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

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOruvYecKmne JeMcTBHS:

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

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

UCIIOJIB30BATh NPU OCBOEHUM 3HAHMI NPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA JJIsl OOBSICHEHUS! OTJCIBHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIIMBATh MNPUYUHHO-CIECICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMbl€ B XUMHUHM CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (opmyJlia, ypaBHEHHE XUMHUUECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a7ady, MPUMEHATDH



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

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IeHCTBUS:

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

dbopMyITHUpOBATH IEJIM U 33/1a4U UCCIIEIOBAHMS, UCIIOIh30BaATh TOCTABICHHbIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEJCHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
000011IeHNS ¥ BBIBOAbBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHUsI TPAKTUUECKUX 3a/1a4, TIPUMEHEHUIO Pa3TUIHBIX METOJIOB
MTO3HAHUS.

3) pabora ¢ unpopManmeii:

OPUEHTHPOBATLCA B PA3IUYHBIX HMCTOYHMKAX WHPopManuu (HAy4IHO-
NMOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WH(POPMAIUIO PA3TUYHBIX BHJAOB U (OpM
peACTaBICHUSA, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHUBOPEUYUBOCTH;

dbopMyITHpPOBATh 3alPOCHl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH 1 Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

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

UCITOJTH30BaTh HAYUHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUUICCKOU
nHpopManuei: MPUMEHATh MEXKIPEIAMETHBIC ((PU3UMYECKHEe W MaTEMaTHYCCKHE)
3HaKH B CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ IUAJI0ra U/WUiIH
JTUCKYCCHH, BBICKA3bIBaTh W€, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYNIATh C IPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOro MpoeKkTa, u (opMyJIupOBaTh BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUK B
X0J1e 00CYKJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaabHbIe y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNroOpuTM JIEHUCTBUHA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hambosee
3G (eKTUBHBIN Ccrmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMUU Ha YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeTHEro o0I1ero o0pa3oBaHus BKIIOYAIOT CICIIU(UISCKUE IS
y4eOHOro npeaMera «XuMUs» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI JACHCTBUN 110
OCBOCHHIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUM, BUIBI JACATEIBHOCTU TIO
MOJIyYEHUIO HOBOIO 3HAHUS W MPUMEHEHUIO 3HAHUW B pa3IMYHBIX Y4YEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
U3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUH HOBBIX MaTepHUasoB,



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

BIAJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTCTICHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass W MPOCTPAHCTBEHHAas (reomMeTpuyeckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCIIOPOJI- U a30TCOJEPIKAIME OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBpPAIICHUS DHEPrUM TIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYNHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBICHUM; IPEACTABICHUS O
MEXaHU3Max XUMUYECKUX PEaKlHil, TEepMOAMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUSI, O B3aUMHOM BJIMSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKyJIaX (MHIYKTUBHBIH U Me3oMepHbI 3¢ ek, opuentanTsl [ u Il pona);
(akTONOrMYEeCKHNEe CBEICHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30ImacHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIHHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUUECKOTO TPOU3BOICTBA
(Ha mpEMepe POU3BOJICTBA METaHOJIA, ITepepaboTKU HEDTH);

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

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHHIECKHUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUA  MOCPEICTBOM  COCTABJICHHUS
ANIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;



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

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh HM3YyUYECHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpeACTaBUTENIC OPraHMYECKUX BEIIECTB (ITUJICH, alleTHIICH, TONYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHMCJIOTa, YKCYCHasl KUCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAs, NMTAJIbBMUTUHOBAsA KHUCJIOTHI,
TJIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, JUBUHWII, U30MPEH, XJIOPOMPEH,
CTUPOJI U IpYTHE);

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

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTABa U CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKUE
U XMMHUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTEIIEHM pa3JIUYHBIX KIIACCOB
OPraHUYEeCKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJIKCHOB, AJIKAIUEHOB, aJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIMPTOB, aJlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KHACJIOT, TIPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIEBOJOB (MOHO-, JM- MW  [OJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ IEHETHYECKYI0  CBA3b  MEXJAY  HUMH  YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PpEAKIUHA C MCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

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

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €ro MePepadOTKH U MPAKTUIECKOE
MPUMEHEHUE TPOAYKTOB MEPEePadOTKH;

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

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



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

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEICTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTb YMEHUM: TPOBOJAUTH PACUETHI IO XUMUYECKUM (popMysIaM
U YPaBHECHHUSIM XMMHUYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3NUECKUX BEIUYUH
(macca, o0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcUE€Thl MO HAXOXKIECHUIO XHUMHUYECKOU (POopMYIIbI
BEILIECTBA 10 MU3BECTHBIM MAaCCOBBIM JIOJIIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJOTHMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM M
IPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepadOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAIUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHHUPOBATH U IMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (MOJIyYEHHE M H3YyYECHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 pAaclO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 00OPY/IOBAaHHEM,
dbopMynupoBaTh Ielb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa IKOJIOTHUYECKH 1EJIECO00pPa3HOTO MOBEACHUS B OBITY H
TPYAOBOM AEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbs, OKPYXaroUEh
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICa noka3zateis [11K;

aHAJIM3UPOBATH 11€JIECOO0PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATHh IICJICHAMPABICHHBIN TONCK
XUMUYECKOU MHGOPMALIUY B PA3JIMYHBIX UCTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATh XUMHUYECKYI0 HH(POpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHMS Kypca «OOmass M HeopraHu4eckKas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI MOPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHA, B pEIICHUU MPOOJEM SKOJOTMUECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarOIIUE MOHATHUS — XUMUUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
JJIEKTpOHHAss 000JI0YKa aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuAM3aluds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYeCKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsA PpEIIETKA, XHUMHUYECKAasl PEeaKIUs, pPaCTBOP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLUALMH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJUTHUUYECKON IHUCCOIMALUM, TEPUOINYECCKUM
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPALICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUHW, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIUE B OCHOBE IOHUMAaHUS TPUUUHHOCTH
U CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUS] O MEXAaHM3MaX XHMHUYECKUX PEAKUHUH, TEPMOJIUHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX HPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaX; (DAKTOJOrMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIICCTB B OBITY M MPAKTHUUYECKOM JACATECIBHOCTH 4YeJIOBEKa, OOIIMX HAYYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHbBIC TNMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aHMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



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

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

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBSI3M W THUIA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

c(hOopMUPOBAHHOCTh YMEHUM: KJTACCU(PUIIUPOBATH: HEOPTaHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCTY U COCTaBY
pearupymroImx BeIIeCTB, TEIUIOBOMY 3(PGheKTy peakiuu, W3MEHCHHIO CTETeHEeH
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aTtopa U JApYyrHe);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KiaccuuKammu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

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

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

c(hOpMHPOBAaHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIMIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN TOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OanmaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3zaeicTBuil (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllue Hay4yHbIE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHs] HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOB3YEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
HNOHSITUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHUEHTPALUS»;
MAaccChl BEIIECTBa WM 00bEMA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HAYCHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOW CTENEHBIO AMCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUJIE pPacTBOpa C
OmpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MMeeT mpuMecH ); T0JIM BhIXOJa MPOIYKTa peakuun; 00bEMHBIX OTHOIIEHUH Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUTAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI ~ JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW  pEaKIuH, pPEIICHUe
AKCHEPUMEHTAIbHBIX 3aiay 1o Temam «Mertamisy U «Hemertamne») ¢
coOmroIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
o0opynoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, MPEJCTABIATH B PA3INIHOM
dopMe  pe3ymbTaThl  AKCICPUMEHTA, AaHAIM3UPOBATH M  OIEHUBATh WX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBI OMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTHIECKH
aHAJM3UPOBATH XUMUYECKYIO HHPOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 BricokoMosIeKyIIpHBbIE COCTMHEHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KVIACC

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




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

n/n Tema ypoxa Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI

[IpenMer u 3HaYEHUE OPraHUYECKON

| XUMUH, IIPEICTABICHHUE O | bubnuoreka [IOK
MHOT000pa3nuu OPraHUuIECKUX https://m.edsoo.ru/3686e6f5
COeqUHEHNN
DIIEKTPOHHOE CTPOEHUE aToMa

) yriaepoja (OCHOBHOE U BO30YXAEHHOE 1 bubnuoreka [JOK
cocTostHUS). BasieHTHBIE BOBMOYKHOCTH https://m.edsoo.ru/Oce6fd4c
aToma yriepoaa
XHUMHUYECKas CBSI3b B OPraHUYECKUX

3 coeqUHEHNIX. MexaHUu3MEI | bu6moreka [IOK
00pazoBaHus KOBAJCHTHOM CBSI3H, https://m.edsoo0.ru/8d39f5¢8
CrocoObl pa3pbiBa CBs3EH

4 Teopust cTpoeHUsI OpraHUYECKUX | bubnuoreka [JOK
coenqunenuit A. M. byriepoBa https://m.edsoo.ru/9¢595¢cb8
Bunbl nzomepun: crpykrypHas,

5 MIPOCTPAHCTBEHHAS. JJIEKTPOHHbIE 1 bubnuoreka [JOK
3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX https://m.edsoo.ru/b0e61661
COEUHEHNN
[IpencraBnenue o KnaccuPpUKaluu U

6 CI/E)TeMaTI/ILIeCKaH HOMeHIg;aTypa 1 bubmmorexa [TOK

(IUPAC) oprannyecKkHx BEIECTB

https://m.edsoo.ru/c212dd21




7 Knaccudukanus peaxiuii B bubnuoreka [IOK
OPraHu4eCKON XUMHH https://m.edsoo.ru/ba5706aa
g CucreMaru3anus 1 00001IeHNE 3HAHUH bu6mmoreka [{OK
0 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
9 (dbopmMyIia, HOMEHKIIATypa U H30MEpHs, bubnuorexa [JOK
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJIEKYJT
10 dusznvecKkrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue alikaHoB B IpUPOIE.
11 CrocoOBlI HOTYYEHUS U IT l:/nv[peHeHI/Ie bubmmorexa TTOK
i P https:/m.eds00.ru/259b0a5b
AJIKAaHOB
[uxnoankansl: odmas Gopmyina,
HOMEHKJIaTypa U U30MEpHs,
12 0COOEHHOCTH CTPOEHUS U XUMHYECKAX bubmiorexa HOK
0 P https://m.edsoo.ru/156730d2
CBOMCTB, CITIOCOOBI TIOJTYUYEHUS U
MPUMEHCHHE
Pemenue pacu€rHbix 3a/1a4 Ha
oTpeieJICHUE MOJICKYIISIPHOU (OPMYJIbI
OPraHM4eCcKoro BEIecTBa 1o
bubmuoreka [JOK
13 MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
https://m.edsoo.ru/bf84d8eb
BXOJAIIMX B €I'0 COCTAB.
Cucrematusanusa 1 0000IIeHNE 3HAHUN
o TeME
AJNKEHBI: TOMOJIOTHYECKH psijl, oO1as
bu6mmoreka [JOK
14 ¢dbopmMyna, HOMEHKIIATypa, dJEKTPOHHOE

" NPOCTPAaHCTBECHHOC CTPOCHUC

https://m.edsoo.ru/273b0ale




MouieKynl. CTpyKTypHasi U LIUC-TPAHC-
M30MepUsl aJIKEHOB

s Ddu3n4eCcKre U XMMUYECKHE CBOMCTBA bu6mmoreka [{OK
ankeHoB. [IpaBuino MapkoBHHKOBa https://m.edsoo.ru/21069ccd
16 CriocoObI MMOJTydeHUsT U IPUMEHEHHUE bubnuotexa [JOK
aJIKEHOB https://m.eds00.ru/665dc058
[Tpaktuueckast pabota Ne 1 mo teme
" P P bubnuorexa [JOK
17 [Tonyuenue sTHIIEHA U U3yYEHUE €r0
o https://m.edsoo0.ru/0941eed8
CBOWCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 oTpeieTICHUEe MOJICKYIISIPHON (POPMYITBI Bu6amorexa [IOK
pel YAP pMY https://m.edsoo.ru/e9ea9921
OPraHUYECKOTO BEIEeCTBA
AJNKagueHbl: CONPSKEHHBIE,
bu6moreka [IOK
19 H30JIMPOBAHHBIE, KYMYJIMPOBAHHBIC.
https://m.edsoo.ru/04298c0a
Oco0eHHOCTH 3MEKTPOHHOTO CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoreka [IOK
JACHOB https://m.edsoo.ru/e561253d
o1 CrocoObl MoTy4eHus! U IPUMEHEHNE bubnuoreka [JOK
alIKaJuCcHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as
” (dbopmMyIna, HOMEHKIIATypa, SJEKTPOHHOE bubnuorexa [IOK
U IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/68bbcc4c
MOJIeKYI, (hru3nuecKue CBOMCTBa
. bubmuoreka [JOK
23 XUMHUYECKHE CBOMCTBA aJIKMHOB
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaklii Ha TPOIHYIO bubnuoreka [JOK

CBA3b

https://m.edsoo.ru/7b1c48da




)5 CriocoObl MoTydeHus: ¥ IPUMEHEHUE bubnuorexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacu€rsl no bubnuorexa [JOK
YPaBHEHUIO XUMUYECKON PEAKIIUH https://m.edsoo.ru/5db8e526
7 Cucremaru3zanus 1 00001IeHUE 3HAHUMA
1o TeME
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
opMyJia, HOMEHKJIaTypa.
Qopaysa, P Bu6nuoreka [IOK
28 DNEeKTPOHHOE M MPOCTPAHCTBEHHOE
https://m.edsoo.ru/a92a7094
CTPOEHHE MOJIEKYJT OE€H30J1a ¥ TOJyoJIa,
ux (pusnveckre cBoicTBa
29 XHUMHUYECKUE CBOMCTBA apPEHOB: bubnuorexa [JOK
peakuuu 3aMeleHus https://m.edsoo.ru/a44alae4
XUMUYECKUE CBOMCTBA apEHOB:
bu6moreka [IOK
30 peaKuuu NPUCOECANHEHUS], OKUCIICHUE
https://m.edsoo.ru/a44alaed
rOMOJIOTOB OeH30.J1a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bubnuorexa [JOK
cTUpOJIa https://m.edsoo.ru/d5018a54
Peurenne pacu€THbIX 3a1a4 Ha
. bu6mmoreka [JOK
32 OTIpeieJICHUE MOJICKYIIPHOU (OPMYJIbI
https://m.edsoo.ru/53461a2c
OpPraHUYEeCKOI0 BEIECTBA
1 CriocoObl MosTyueHus: U IpUMEHEHUe bubnuoreka [JOK
apeHoB https://m.edsoo.ru/6f717d09
34 I'eneTnueckas CBSI3b MEXKIY
Pa3IMYHBIMU KJIaCCaMU yTIIEBOJOPOAOB
Pacuérel o ypaBHEHUSIM XUMUYECKUX
35 peakuuii. CucremMaruzanus u

0000111eHrE 3HAHU T10 TEME




[Tpupoausiii ra3. IlonytHbie HETAHBIC

36
rasbl
37 KaMeHHbII yroyibs 1 IpOayKThl €ro bubnuorexa [JOK
nepepadboTKu https://m.edsoo.ru/69b3398b
HedTs 1 ciocoOb1 €€ mepepaboTKH.
bu6mmoreka [IOK
38 [IpumeHeHue npoyKToB repepadoTKu
https://m.edsoo.ru/21f9de78
HedTH
39 'eneTndeckas CBSI3b MEXKITY
Pa3IMYHBIMU KJIaCCaMU yIJIEBOJA0POJIOB
l"anorenonpon3BoIHbIE
40 YTJIEBOJIOPOJIOB: MIEKTPOHHOE bubnuoreka [IOK
CTPOEHME; PEAKLIUU 3aMELLECHUS https://m.edsoo.ru/82b4d759
rajoreHa
JeicTBue menoueit Ha
A1 raJIOr€HIIPOU3BOTHBIE.
BsaunMonelicTBie TUrajgoreHajaIKaHoB C
MarHueMm U HUHKOM
4 CucreMaru3anus 1 0000IIeHNE 3HAHUI bubnuoreka [JOK
1o pasaeiny "YriaeBoaopoast" https://m.eds00.ru/20e8922
43 KonTtponbHas paboTa o treme bubnuoreka [JOK
"VYraesoaopoab" https://m.edso0o.ru/95¢9e298
[IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUHN psijl, oOriast
P bubmuoreka [JOK
44 dbopmyna, CTpoeHHE MOJIEKYT,
https://m.edsoo.ru/df04c5cd
M30MepHsl, HOMEHKIIaTypa,
Knaccudukanus, Gu3nIeCcKue CBOMCTBa
45 XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX bubnmoreka [JOK

OJJHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/26ee34fe




CrniocoObl mosTyyeHus U IPUMEHEHNE

bubnuoreka [IOK

46
OJHOATOMHBIX CIIHPTOB https://m.edsoo.ru/484100000000000
[Ipoctblie 3upbl: HOMEHKIATYpA U
P $up P bu6mmoreka [IOK
47 n30Mepusi, 0COOCHHOCTH (PU3NIECKUX U
. https://m.edsoo.ru/c2¢788b2
XUMUYECKHUX CBOMCTB
MHOroaroMHbI€ CIUPTHI:
bubmmoreka [{OK
48 STUJICHTJIUKOJb U TJIUILEPUH, UX
. https://m.edsoo.ru/ee4d84aa
(bu3UYecKre U XMMUYECKUE CBONCTBA
49 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuorexa [JOK
MHOT'OAQTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 ¢uznueckue cBoiictBa. TOKCHYHOCTH bubnmorexa LOK
' https://m.edsoo.ru/2ce726f8
(dbenona
bu6moreka [IOK
51 XuMuyeckue cBoicTBa (eHoa
¢ https://m.edsoo.ru/037ca5f9
5 CrocoObI MoTy4eHust ¥ IPUMEHEHNE bubnuoreka [IOK
¢benoia https://m.edsoo.ru/c77ddf4c
[Ipaktrueckas padota Ne 2. Permenue
bu6mmoreka [JOK
53 SKCIIEPUMEHTAJIbHBIX 337a4 [10 TEME
" " https://m.edsoo.ru/fd0ced09
CrupThl ¥ hEHOITBI
54 CucremaTu3anus 1 00001IeHne 3HAHUN bubnuoreka [JOK
10 TEME https://m.edsoo.ru/1810cb9b
AJnbAEruibl U KETOHBL: JIEKTPOHHOE
55 CTpOeHUE KapOOHUILHOM TPYIIIIHI; bubnuoreka [JOK
TOMOJIOTHYECKHUE PsI/IbI, 001Ias https://m.edsoo.ru/b139beaa
dbopmyna, n30MepUs 1 HOMEHKIIATypa
56 ANbJIETUIbI U KETOHBI: (PU3NYECKHE bu6mmoreka [JOK

CBOﬁCTBa; pCaKkiuu MpuCOCANHCHUSA

https://m.edsoo.ru/c887425¢




57 Peaknuu oKHCIIEHUS U KaUeCTBEHHEBIEC bubnuoreka [IOK
peaKkunu abIETUA0B U KETOHOB https://m.edsoo.ru/a393baa9
53 CriocoObl MMOJTydeHUs AJIbJICTHIOB U bubnuorexa [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE MPE/IENIbHbIE
bu6mmoreka [IOK
59 KapOOHOBBIC KUCIIOTHI, 0COOEHHOCTH
https://m.edsoo.ru/fecOb113
CTPOCHHS KX MOJICKYJT
N3omepust 1 HOMEHKIIaTypa
bu6mmoreka [{OK
60 KapOOHOBBIX KUCIOT, UX (U3NYECKUE
. https://m.edsoo.ru/700cc87b
CBOMCTBa
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bu6moreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
bu6moreka [IOK
62 KHCJIOTB. MHOTOOOpa3ne KapOOHOBBIX
https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0EHHOCTH CBOWCTB: HEMPEIETbHBIX
1 apoOMaTH4YeCKUX KapOOHOBBIX,
bu6mmoreka [JOK
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kuciot. [IpeacraBurenu BeicIINX
KapOOHOBBIX KHUCJIOT
64 [ToHsTHE O IPOM3BOIHBIX KAPOOHOBBIX bubnuoreka [JOK
KUCJIOT https://m.edsoo.ru/0d162d9d
65 CriocoObl MmostyueHus: U IpUMEHEHUe bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065¢9d
CrnosxHble 3(DUPBI: TOMOJIOTHUECKUN
bu6mmoreka [JOK
66 psa, obmmas popmyna, H3oMepus U

HOMCHKJIaTypa

https://m.edsoo.ru/adfffe6d




duznueckue U XUMUYECKUE CBOUCTBA

bubnuoreka [IOK

67 3¢upoB https://m.edsoo.ru/ad6b94b2
Pemrenne pacy€THbIX 3a1a4: 1O

68 YPaBHEHUIO XUMUYECKON peakiuu, Ha
ompeieJICHUEe MOJICKYIISIPHON (POPMYJIbI
OpPraHUYECKOTO BEIECTBA
[IpaxTnueckas padora Ne 3. Pemenue

69 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
"Kap6oHoBbie kHCIOThI. Cl0XKHbBIE https://m.edsoo.ru/486671fb
3¢upsr"

70 XKupsl: ctpoenue, pusnueckue u bubnuoreka [JOK
XMUMHYECKHE CBOMCTBA (THAPOIIU3) https://m.edsoo.ru/al9c5b98
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COZEpKaIIUX OCTATKA HEMPEACIbHBIX bubmorexa LOK

https://m.edsoo.ru/b0331922
JKUPHBIX KUCJIOT. JKUpBI B pupoae
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX

7 KHCJIOT, X MOIOIICE JCUCTBHE. bubnuorexa [JOK
TlousiTHE O CHHTETHUYECKUX MOIOIIIAX https://m.edsoo.ru/3¢c566565
cpencrBax (CMC)

['enernueckas cBsi3b yrieBOAOPOJOB U
73 Kncnoponcozlepmamliz OpFaHI/II‘)IeCKI/IX bubnnorexa [IOK
https://m.edso0.ru/56790c96
BEIIIECTB

74 Pacuérel o ypaBHEHUSIM XUMUYECKUX
peakuii

75 Cucremaru3anus 1 0000IICHUE 3HAHUIA bubmuoreka [JOK

10 TCMC

https://m.edsoo.ru/f8eaf2eb




OO01mas XxapakTepucTUKa YriIeBOJI0B U

bubnuoreka [IOK
76 KJIacCU(UKAIUS YIIIeBOIOB (MOHO-, M-
https://m.edsoo.ru/7a9693al
U NIOJIMCAaXapH/ibl)
77 MoHocaxapuabl: pU3HUECKUe CBOHCTBA bubnuorexa [JOK
U HaXOXKJAEHUE B IIpUPOJE https://m.edsoo.ru/b4bdda2d
73 [IpuMeHeHue roKo36l, €€ 3HaYCHNE B bubnuorexa [JOK
KU3HENEATEILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
Jucaxapuipl: caxapo3a, MajibTo3a U
bu6mmoreka [{OK
79 nakro3a. HaxoxeHue B npupoje u
https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapuapl: cTpoeHue
80 MaK OMOJ‘II;K T (le;quCKI/Ie u Bubnmorexa [IOK
P o & https://m.eds00.ru/72a04508
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
81 [TonsaTre 06 NCKYCCTBEHHBIX BOJIOKHAX Bubnmorera [IOK
4 https://m.edso00.1ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha
82 OIpeeICHUE JIOJIM BbIX0/Ia MPOIYKTa Bu6nmorera [IOK
pelt g Aid TIPOALYK https://m.edsoo.ru/7fde47ef
peaKuru OT TEOPETUUECKU BOZMOXKHOTO
23 CucreMaru3anus 1 0000IIeHNE 3HAHUIT bubnuoreka [JOK
1o paszeny https://m.edsoo.ru/08d4364c
KonTtponpHas padoTa o Teme
" bubnuoreka [JOK
84 Kucnopoaconepxariue opraHu4eckue
" https://m.edsoo0.ru/42c6678¢
COCJTMHEHUS
AMUHBI: KITaccupUKaILUs, CTPOCHUE
bubmuoreka [JOK
85 MOJIEKyYJI, 001as popmyia, U3oMepus,
N https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA
26 XVMHYECKUE CBOMCTBA anu(PaTHUECKUX bubnmoreka [JOK

AMHMHOB

https://m.edsoo.ru/1bc5cf80




AHWINH: CTpOEHUE aHWINHA,

87 OCOOCHHOCTH XUMUYECKUX CBOMCTB Bubmrotexa LIOK
https://m.edsoo.ru/39cd21f1
aHWJIMHA
CrniocoObl mosTy4eHHus U IPUMEHEHNE bubnuorexa [JOK

88
amn(aTUIecKuX aMHHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTHI: HOMEHKJIATypa U

29 n3zoMepusi, pusnveckre CBONCTBA. bubnuorexa [JOK
OTtnenbHBIE IPEICTAaBUTENH O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMHUYEeCKHe CBOMCTBA aMUHOKHCIIOT,

90 X OMOJIOTHYECKOE 3HAUYCHUE bu6moreka [IOK
aMUHOKHCIIOT. CHHTE3 U TUAPOIIN3 https://m.edsoo.ru/77df705a
TIETITH]IOB

01 benku kak npupoIHbIE TOJTUMEPHI; bubnuoreka [IOK
CTPYKTYpPHI OCJIKOB https://m.eds00.ru/429¢9899

. bu6moreka [IOK

92 XUMHYECKUE CBOMCTBA OEIKOB hitps://m.edsoo.ru/6237306d
A3oTcoepkallye reTepouruKInIecKue

93 coequHeHus. HyKienHOBbIE KUCIOTHI: bu6mmoreka [JOK
COCTaB, CTPOCHHE U OMOJIOTUYECKAS https://m.edsoo.ru/521d1431
pOJIb
[IpakTuueckas pabota Ne 4. Pemenue

94 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnuoreka [JOK
"A3zoTcoaepxaniue opraHun4eckue https://m.edsoo.ru/8e3c02d1
coeMHeHus"

[IpakTuueckas pabota Ne 5. Pemenue
95 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK

"Pacrio3HaBaHne OpraHMYECKUX
coequHeHun"

https://m.edsoo.ru/bde3fdf6




KonTtposneHas paboTa 1o teme

bubnuoreka [IOK

96 "A3oTCoIepKalle OpraHnuecKue 1
" https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OcHOBHBIE TOHATHUSL XUMUHT
97 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U | bubnuorexa [JOK
METOBI UX CUHTE3a —II0JIMMEpPU3alus https://m.edsoo.ru/7aa63ebd
Y TIOJTMKOHICHCAITUS
08 [Tmactmaccel. YTunuzamnus u | bu6mmoreka [{OK
nepepaboTKa IIacTuKa https://m.edsoo.ru/82242¢0f
99 DJ1IacTOMEpPHL: HATypaIbHbIN 1 bubnuotexa [JOK
CUHTETUYECKNE KaydyKu. Pe3nHa https://m.edsoo.ru/246103ec
BosokHa: HatypanbHbIe,
bu6moreka [IOK
100 HCKYCCTBEHHbBIE, CHHTETUYECKHE. 1
https://m.edso00.ru/5963a601
[Tonumeps! criennanbHOTO Ha3HAYEHHUS
[IpakTuueckas padota Ne 6. Permenue
101 AKCIIEPUMEHTAIBHBIX 337]a4 110 TEME | bubnuoreka [IOK
"Pacno3HaBanue miactMacce u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O6001eHne u cucTeMaTu3anus
bu6mmoreka [JOK
102 M3yYEHHOTO MaTepuaa o TemMe 1
" " https://m.edsoo.ru/6a22ble8
BrIcOKOMOJIEKYIIIpHBIE COETUHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
| Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN | bubnuoreka [JOK
aneMeHT. M30Torbl https://m.edsoo.ru/59¢c112ee
) CrpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, | bubnnorexa [JOK
KBaHTOBBIEC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukarus XuMudecKux 3JI€MEHTOB (s-, 1 bubmuorexa [JOK
p-, d-, f-amemenThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB O ATOMHBIM | bubmuorexa [JOK
opOuTamsim https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpAIIUU aTOMOB
P uryp . bu6mmoreka [IOK
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
https://m.edsoo.ru/8149e846
COCTOSIHUM
6 DNEeKTpOHHBIC KOH(PUTYpAIIUU HOHOB. 1 bubnunoreka [JOK
DIIEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u Ilepuoamyeckas
7 CHCTeMa XMMHYECKHUX dneMeHToB . U. 1 bubmuoreka [JOK
MeneneeBa, CBs3b C COBPEMEHHOM Teopueit https://m.edsoo.ru/16957¢01
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
2 XUMHUYECKUX DIIEMEHTOB U 00pa3yeMbIX UMU | bubnunoreka [JOK

MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIAM U
nepuogam

https://m.edsoo.ru/f8468927




Cucremarusanus u 00001IeHYE 3HAHUM IO

bubmuoreka [JOK

HCOPraHNYCCKUX BCIICCTB

9
TEME https://m.edsoo.ru/8fad2942
Bunnl xuMmuueckoil cBsa3u. MexaHu3MEl
10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Boaoponnas cBsizb. MexMOneKynsipHble https://m.edsoo.ru/5a8072af
B3aUMOJICHCTBUS
BasieHTHOCTD U BaJIEHTHBIE BO3MOHOCTH
. bubnuoreka [JOK
11 aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEVMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoJieKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOEHUS. THIIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [IOK
[IpencraBnenue 0 KOJJIOUAHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
HctrHHBIE paCTBOPBI: HACBIILICHHBIE U
bu6mmoreka [JOK
15 HEHACBIIIEHHbIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BeIpaKeHHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBoOpoOB https://m.edsoo.ru/328e653a
Pewrenue 3agau ¢ ucnosib30BaHUEM MOHATUN
" n " bubnuoreka [IOK
17 MaccoBasi 10J151 paCTBOPEHHOTO BelecTsa',
" " https://m.edsoo.ru/785e0ab4
MOJISIpHasi KOHLEHTpalus
13 Knaccudukarus u HOMEHKIATypa bu6mmoreka [JOK

https://m.edsoo.ru/bf9e108d




Cucremarusanus u 00001IeHYE 3HAHUM IO

bubmuoreka [JOK

19
TEME https://m.edsoo.ru/8d2c6a3a
KonTtponsHas padora o Temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
bu6mmoreka [IOK
20 [Tepuoanueckas cucteMa XUMHYECKUX
"o https://m.edsoo.ru/70a60aa4
anemenToB JI. . Menneneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecT"”
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
21 3aK0H cOXpaHEeHHUs MACChI BEIIECTB; 3aKOH bubmorexa HOK
P ’ https:/m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TTPH
XUMUYECKUX PEAKITUIX
2 TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA. bubnuoreka [IOK
TepMoxuMHUUYECKUE YpaBHEHUS https://m.edsoo.ru/d1db86da
o Brrunciienus no ypaBHEHHSIM XUMHYECKUAX bubnuoreka [IOK
peaKuuii 1 TEPMOXUMHUYECKUM YPaBHEHUIM https://m.edsoo.ru/87b13954
CKOpOCTh XMMUUYECKOH peakiinu, e&
24 3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
Karanu3 u xaranuzaropsl
25 ['oMoreHHbIE U TE€TEPOreHHbIE PEAKIIUU
[IpakTnueckas paborta Ne 1 mo Teme "BnusiHue
bubnuoreka [JOK
26 pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
. " https://m.edsoo.ru/1facaldl
XUMUYECKON peaKuuu
7 OOpaTumbie U HEOOPATUMBIE PEaAKIIUU. bubnunorexa [JOK
XHUMHUYECKOE PAaBHOBECUE https://m.edsoo.ru/30952f9b
IIpaktnyeckas padora Ne 2 o teme "BnusHue
bu6mmoreka [JOK
28 pa3nu4HbIX ()aKTOPOB Ha MOJIOKEHUE

XUMHUYECKOTO paBHOBECHS"

https://m.edsoo.ru/3bf34el7




DnektponuTudeckas guccounanus. CuiabHbie

bubmuoreka [JOK

29 u cradble AMeKTpoauThl. CTeneHb
https://m.edsoo.ru/5f766bdf
JTUCCOIMAIINN
HNonnoe npousseaenune Boabl. Cpeaa BOIHBIX
30 acTBO OBp Bonopoausrit HOKas'fTenb (pH) bubmmorexa [OK
P POB. BOAOPOA P https://m.eds00.ru/3966ca89
pacTBopa
31 I'mpponus coseit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax IEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpaxTnueckas padota Ne 3 o Teme
" bubnuoreka [JOK
32 XHWMHUYECKUE PEAKIIUN B paCTBOpax
" https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
3 OKHCANTENBbHO-BOCCTAHOBUTENBHBIE PEAKIUH. bubnuoreka [IOK
Baxuelinre OKACIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
34 MeTtop 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuoreka [IOK
OanaHca https://m.edsoo.ru/fb691387
bu6mmoreka [IOK
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB
https://m.edsoo.ru/93fb97d2
bu6mmoreka [JOK
36 Pemenue 3a1a4 pa3auyHbIX TUIIOB
https://m.edsoo.ru/5a859d16
37 Pemenne 3a1a4 pa3anyHbIX TUIIOB bubmorexa HOK
Aap https://m.edsoo.ru/5afa265d
18 CucremaTu3anus 1 00001IeHHe 3HaHUN IO bubnunorexa [JOK
teme "XuMHUeCKre peakiuun" https://m.edsoo.ru/c161eb85
39 KontponpHas padoTa o teme "XuMuueckue bubnnorexa [JOK
peakuun" https://m.edsoo.ru/a8a0a930
40 [Tonoxxenune Hemeraios B [leproanueckoit bubnunoreka [JOK

CUCTCMEC XUMHUYCCKUX JJICMCHTOB I[ n.

https://m.edsoo.ru/8ca2dcad




MenzeneeBa 1 0COOCHHOCTH CTPOEHUS UX
aToMOB. PU3NYECKUE CBOMCTBA HEMETAJIOB

A1 AtoTponiusi HEMETaIoB (Ha IpUMEpe bubnuorexa [JOK
KHCIOpoAa, cepsl, pochopa u yrieposa) https://m.edsoo.ru/ef92¢91c
1 Bogopox: nmony4uenue, pusndeckue u bubnuorexa [JOK
XUMUYECKHE CBOUCTBA. ['mapu bl https://m.edsoo.ru/0aa8f613
l"anorensl: HaX0XkI€HUE B TIPUPOJIC, CITOCOOBI
brp bubmmoreka [{OK
43 MoJyuyeHusi, GU3NYECKUEe U XUMUYECKHE
M https://m.edsoo.ru/4e223795
CBOMCTBA
lNanorenoBomopoasl. Baxuenmue
44 KHCIJIOPOJICOAEPIKALINE COCTUHEHUS bubamorexa LOK
POACOACPAATIE Coel https://m.edsoo.ru/6b3255e6
raJOreHOB
JlaGopaTopHbIE U TPOMBIIICHHBIE CTIOCOOBI
bu6mmoreka [IOK
45 MOJIy4€HHS TanoreHoB. [Ipumenenne
. https://m.edsoo.ru/6971aca4
rajJjiOreHOB U UX COEAUHEHUIN
[Ipaktrueckas padota Ne 4. Permenue
bu6mmoreka [IOK
46 JKCIIEpUMEHTAIIBHBIX 3a]a4 10 TEME
" " https://m.edsoo.ru/8b26fecd
l"asiorensl
Kucnopoa: nabopatopHblie 1 NPOMBIIIJICHHbIE
47 crocoObl MoJTy4eHus, PU3nIECKue u bubnunoreka [JOK
xumudeckue cpoiictBa. O30H. [Ipumenenune https://m.edsoo.ru/c8abc36a
KHCJIOpPOJIa U 030Ha
bubnnoreka [JOK
48 OKcuipl ¥ IEPOKCUIbI 1
https://m.edsoo.ru/5¢8816a0
bu6mmoreka [JOK
49 Pemrenue 3agau pa3auyHbIX TUIIOB

https://m.edsoo.ru/2b6d8b4b




Cepa: HaXx0XJICHUE B IPUPOJIE, CIOCOOBI

bubmuoreka [JOK

50 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
. https://m.edsoo.ru/46afael6
CBOICTBa
bubmmoreka [{OK
51 CepoBoI0po/I, CYIIb(HIBI
POBOOPOA, CYbhHA https://m.edsoo.ru/7c¢875999
5 Kucnoponconepskamme COeIMHEHUsI CEPBI. bubnuorexa [JOK
Oco0EeHHOCTH CBOWMCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[IpaxTnueckas padota Ne 5. Pemenue
" bubnuoreka [JOK
53 JKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa u
R " https://m.edsoo.ru/0afb05e4
e€ COeTMHEeHUs
A30T: HaX0Xk/IeHUE B IPUPOJIE, CTIOCOOBI
bu6moreka [IOK
54 noJtyueHusi, GU3NYECKUue U XUMUYECKHE
M https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHAK, HUTPH/IBI
55 Kucnoponconepxanme coefuHEHHS a30Ta. bubnuoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHnne a30Ta U €ro COeAMHEHUN. bubnuoreka [JOK
A3OTHBIC yIOOpEeHUSI https://m.edsoo.ru/129f5059
®ocdop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI
dop bap bu6mmoreka [JOK
57 MoJTy4deHus1, (GPU3NICCKUE U XUMUUICCKHE
“ https://m.edsoo.ru/9a6b43ec
cBorictBa. ®ochuas u pochun
53 Oxcugsl hocdopa, bochopcoaepxarire bubnuoreka [JOK
kucnoTbl. Conu pocPopHON KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue docdopa u ero coeAMHEHUH. bubnuoreka [JOK
dochopubie ynoOpeHus https://m.edsoo.ru/a218070a
IIpaktuyeckas padora Ne 6. Pemenue
| bu6mmoreka [JOK
60 IKCMIEPUMEHTAIBHBIX 337a4 1o TeMe "A30T U

tdocdop u ux coequHeHH"

https://m.edsoo.ru/8175ac3f




Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,

bubmuoreka [JOK

61 AJJIOTPONHBIE MOAU(DUKAIINH; (PU3HUECKHIE U
. https://m.edsoo.ru/1eb19f9e
XUMUYECKHE CBOMCTBA, IPUMEHECHHE
& Oxkcun yranepona(Il), okeun yraepona(IV), bubnuorexa [JOK
YrOJbHAsl KUCIIOTA U €€ COJN https://m.edsoo.ru/dba58adf
bu6mmoreka [{OK
63 Pemenue 3a1a4 pa3nnyHbIX TUIIOB
https://m.edso0.ru/6029b609
Kpemuuii: HaxoXaeHHE B IPUPOIE, CIIOCOODI
P PHPOZA bubmmoreka [{OK
64 MoJyuyeHus1, GU3NYECKUE U XUMUYECKHE
. https://m.edsoo.ru/143558ab
CBOMCTBA
65 Oxkcun kpemans(IV), kpemMHUEBasT KHCIIOTA, bubmuorexa [JOK
CUJIUKAThI https://m.edsoo.ru/3170e7b1
S . bubmuorexa [JOK
PUMEHEHHE KPEMHHUS U €T0 COCTMHECHHM.
66 CTeKI10. Cro HOTVICHIC. BIIL CTCKIA https://m.edsoo.ru/393cdac0
’ i - BHA https://m.edsoo.ru/5823cefb
bu6mmoreka [IOK
67 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://m.eds00.ru/b624{f801
68 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110 bubnuoreka [JOK
teme "Hemeramsr" https://m.edsoo.ru/6e864db5
bu6mmoreka [JOK
69 K 0 eme "Heme "
OHTPOILHAA pADOTA O TEME THEMETAILIE https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI, bubnuoreka [JOK
KOPPEKIIHS OITHO0K https://m.edsoo.ru/2b7e¢9510
[Tonoxxenne metamios B [lepuoanueckoit
71 CHUCTEME XUMHUYECKUX DJIEMEHTOB. bubnmuoreka [JOK

OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX
000JI0YEeK aTOMOB METAJUIOB

https://m.eds00.ru/9839¢c16¢




7 OOmme puznyeckre CBOMCTBAa METAILIOB. bubmmoreka [IOK
[IpumMeHeHre METaUIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
73 Crnasel MetauioB. Kopposust Mmeranios bubnrotexa LIOK
- NOPP https://m.eds00.ru/42b872¢3
bubmmoreka [{OK
74 Pewrenne 3a1a4 pa3nu4HbIX TUIIOB
https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHUIM
P P P bubmmoreka [{OK
75 MeTaiioB. OO01iue crnocoObl NOTyYEHHS
https://m.edsoo.ru/94eb377a
METaJUIOB
O6mras xapakTepucTuka MetamioB [A-rpynmnsl
[Teprnoandeckoit CHCTEMBI XUMHUYECKUX
76 31eMeHTOB. HaTpuii u Kanuii: moigy4yeHue, bubmuorexa [JOK
(uznyeckrue 1 XuMHUYeCKHe CBONCTBA, https://m.edsoo.ru/e12¢26b3
IIPUMEHEHHE MTPOCTHIX BEUIECTB U UX
COEeqUHEHNN
OO6mras xapakrtepuctuka MetayioB ITA-
rpynmnsl [leproandeckoi cucTemMbl
77 XHMHYECKHX 3JIEMEHTOB. Maruuii v KaJlbIIuii: bubnuoreka [JOK
nojydeHue, GU3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/7c3e49c0
CBOWCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEIUHEHUIN
N N bubmuoreka [JOK
78 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS
https://m.edsoo.ru/c74bfae9
79 AnoMUHMIL: TIony4yeHue, Gpu3ndeckue u bubnuorexa [IOK
XUMHUUYECKHE CBONCTBA, MIPUMEHECHHUE https://m.edsoo.ru/0e79b266
AmboTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA
80 AITFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS Bubmmorexa LIOK
> THAP ’ https://m.edsoo.ru/5d12d318
UX IPUMEHEHUE
81 Pemrenue 3agau pa3auyHbIX TUIIOB




[Ipaktuyeckas padora Ne 7. Pemenue

bubmuoreka [JOK
82 SKCIEPUMEHTANIBHBIX 3a7a4 10 TEME
" " https://m.edsoo.ru/27a4af43
Merasuibl TJIaBHBIX TTOATPYIITT
OO6mast XxapakTepuCTHKA METAJIJIOB MTOOOYHBIX
83 noarpymnn (b-rpymnm) I[lepuoaunueckoit bubnmorexa [TOK
PYIL {B-TPYIID Hep https:/m.edso0.ru/610d7431
CHUCTEMBI XUMHYECKHUX JIEMEHTOB
84 DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa U bubnuoreka [JOK
€ro COCANHEHUH, UX IPUMEHEHNE https://m.edsoo.ru/9911bef3
Baxwuelimne coelMHEHNs] MapraHiia.
bubmmoreka [{OK
85 [Tepmanranat kanusi, €ro OKUCIUTEIbHbBIE
. https://m.eds00.ru/039d69c8
CBOMCTBa
dusnvecKue 1 XMMUUECKHE CBOMCTBA )Kee3a
. bubmuorexa [JOK
86 u ero coequHeHui. [lomydyenne u npuMeHeHNE
https://m.edsoo.ru/1b7f8741
CILUIaBOB KeJe3a
g7 du3ndecKkne U XMMAYECKUE CBOMCTBA MEIH U bubmuorexa [JOK
€€ COCIMHEHUH, X MPUMEHECHHUE https://m.edsoo.ru/2bc0f954
Pu3nyecKkrue 1 XMMUUYECKHE CBOMCTBA IIUHKA U
. bu6mmoreka [JOK
88 €ro COCIMHEHU, UX TPUMEHEHHUE.
https://m.edsoo.ru/b1f2beal
I'mapOoKCOKOMILIEKCHI LIMHKA
[Ipaktrueckas padota Ne 8. Permenue
bu6mmoreka [JOK
89 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
" " https://m.edsoo.ru/a6be352¢ea
Mertasibl TOOOYHBIX MOATPYIII
bubnuoreka [JOK
90 Pewrenue 3agau pa3nuyHbIX TUIOB
https://m.edsoo.ru/a8b83d83
01 O06001IeHne U CUCTeMAaTHU3alus U3y4eHHOTO bubnunoreka [JOK
Marepuana no teme "Meramisr" https://m.edsoo.ru/e91fe975
bubnunoreka [JOK
92 KonTtponpHas padota no teme "MeTtasibr" i

https://m.edsoo.ru/83f63ea3




AHanu3 pe3ylbTaToB KOHTPOJIBHON paboTHl,

bubmuoreka [JOK

93 1
KOPPEKIHS OINO0K https://m.edsoo.ru/9ebff2fd
Ponb xumun B oGecrieueHuN yCTOMYUBOTO
bubmmoreka [IOK
94 pasButus yenoBeuecTBa. [loHsTHE O HAYUHBIX 1
https://m.edsoo.ru/080fe1{0
METOJIaX UCCIEAOBaHUS BEIECTB
Hayunble npuHIUIIBI OpraHUu3aliu
95 XUMHYECKOTO MPOU3BOJICTBA. | bubmmoreka [{OK
[TpombIiieHHBIE CTIOCOOBI TTOTYUYESHUSI https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
96 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH 1 bubmuorexa [JOK
Cpelsbl ¥ €ro MOCIIEACTBUS https://m.edsoo.ru/9f11bf51
97 XUMUS 1 3I0pOBbE YesoBeKa. JIekapCcTBEHHbIE 1 bubmuorexa [JOK
cpencTna https://m.edsoo.ru/a6552721
08 Xumug muii. Poas xumun B o0ecrieueHnu | bu6mmoreka [IOK
MUIIEBOM 6€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocmeTrnueckue u napdroMepHbie CpeicTBa. | bubnuoreka [IOK
briToBas xumust https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHeliue
bu6mmoreka [JOK
100 CTPOUTEIbHBIC U KOHCTPYKIIMOHHBIE 1
https://m.edsoo.ru/61e69003
MaTepuaibl
101 XUMHS B CEIBCKOM X03s51iicTBE. Oprannyeckue | bubnnorexa [JOK
Y MUHEpaJbHbIC yI0OpESHHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 | bubmuoreka [JOK
TeMe https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUH JI€MEHT, aTOM, U30TOIIBI,
JJIEKTPOHHAs 000J0YKa aToma, s§-, p-, d-dJEKTPOHHBIC OPOUTAIH
aTOMOB, OCHOBHOE U BO30YXJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKyJIa,
BAJICHTHOCTb,  AJIEKTPOOTPHUIIATETIBHOCTh,  CTETIEHb  OKHCJICHUS,
XMMHUECKasi CBSI3b (O- W T-CBSA3b, KpaTHBIE CBSA3M), THOpUIU3aLus
aTOMHBIX OpOWTaNel, KpUCTAJUIMYEeCKas PpEeHI€TKa, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIH O00BEM, MoOJIApHAs KOHILEHTpalus, pacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPO HBIH
ckener, (yHKIMOHANbHAS TpYyMMa, paJuKal, U30MEepbl, CTPYKTYypHas
dbopmyna, wu3oMmepus (CTpyKTypHas, reoMeTrpudeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTMUYECKUNA psJ, TOMOJIOTH, YIJIEBOJOPOJbI,
KHCIIOPOJ- ¥ a30TCOJIEpKalIie COeTMHEHUs, OMOJIOTUYECKN aKTUBHBIE
BemiecTBa (yrJieBOIbl, JKUPBI, OCTTKH), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHS, KPEKHHT, PUPOPMUHT,
TUNBl  XUMHYECKUX PpeaKUuil (OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUH HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMbIe U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJUTHI,  DJIGKTPOJIUTUYECKAs]  JIMCCOLMALMSI,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, AJIEKTPOJIU3, CKOPOCTh

XUMHYECKOM pCaKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

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

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX




1.3

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

IMPOTCKaHUA, O XUMHUYCCKOM PaBHOBCCHUH, JUCIICPCHBIX CUCTEMAxX

1.4

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

YCI0BCKa

1.5

o011Me Hay4YHble MPUHIUIBI XUMHUYECKOTIO MPOU3BOJICTBA (HA IIpUMEpE
MIPOU3BOJICTBA CEPHON KHUCIIOTHI, aMMHaKa, METaHOJa, NepepaboTKH

He(pTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

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

CBOWCTB HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECTB U UX MTPEBPALLICHUI

2.2

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

CYITHOCTH MAaTCPHUAJIBHOTO CIUHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

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

HEOPraHN4CCKUX COC,I[PIHCHHI;'I

3.2

XMUMHUYECKYI0 CUMBOJIUKY IJIsi COCTaBiIeHHsI (POPMYJT HEOPTaHUYECKHX
BEUIECTB,  MOJIEKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYEeCKUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKHUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHUA H

KPUTCPUHN I KJ'IaCCI/I(bI/IKaI_II/II/I N3y4YaCMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OpraHu4eCKUcC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

M0 Pa3NMYHBIM TPHU3HAKAM (YHCIY M COCTaBY pPEarupyrolINX BEIECTB,
TermoBoMy 3(dekTy peakuuu, W3MEHEHHIO CTEleHEeW OKUCICHUS

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

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

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




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

§-, p-, d-21€KTPOHHBIE OPOUTAIIH, SJHEPTETHUECKUE YPOBHH

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

IIEPUOJIaM U IpyIlIam

ChopMupoBaHHOCTE yMEHHUS COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ oCpecaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJIHBIE M COKpalIEHHBIE
YpaBHEHUs pEaKUMi HOHHOrO oOOMEHa, Y4YUThIBas YCIOBHUS, IpHU

KOTOPBIX OTHU pC€aKIU UOYT 10 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMil KOMIUIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX MPUMEpax XapakTep 3aBHCHUMOCTH PEaKIIMOHHON
CIOCOOHOCTH OPraHUYEeCKUX COCTUHEHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3aUMHOTO BIIUSIHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TakKe OT OCOOCHHOCTEH peanu3aluu

Pa3IUYHbIX MEXaHU3MOB MPOTEKAHUs peaknui

8.2

XapaKTCPHbIC XUMHUUYCCKUC CBOMCTBa BC€IICCTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTAB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaéHHbIM KilaccaM |
IpylmaM COEIUHEHUI (MpOoCThie BEUIECTBA, OKCHIIbI, THUIPOKCHUIBI,
COJIM; YTJIEBOJOPO/Ibl, MPOCTHIE 3(DUPHI, CIUPTHI, (PEHOBI, aTbIACTUIbI,
KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIDI,

aMUHBI, aMUHOKHCJIOTHI, OCITKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUYETHl MO XUMUYECKUM
dbopMynaM M ypaBHEHUSM XUMHUYECKHX PEAKIMI C UCHOIb30BAHUEM

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

10.1

Macchl (00bEMa, KOTHUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBOI J10JIel paCTBOPEHHOTO BEIIECTBA WM IaHO B U30BITKE (MMEET

PUMECH)

10.2

MaccoBOH Uil 00BEMHOM J10IH, BBIX0JIa MMPOIYKTA PEAKLIUU

10.3

TeTI0BOro 3 dekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilanenue cucteMoi 3HaHHHM O METOJAX HAy4HOI'O IO3HAHUS SBJICHUU
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX Haykax U YMEHHE
OPUMEHSTh A3TH 3HAHUA NPU DKCIEPUMEHTAIBHOM HCCIIEI0BAHUU
BEIIECTB U Il OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUPOJIE, TPAKTUYECKOMN NIEATEIbHOCTH YE€JIOBEKA U B IMOBCEIHEBHOM

KU3HHU

12

ChopMHUpOBaHHOCTh YMEHHS NPUMEHSTH (KMCHOJIB30BaTh) 3HAHUSA O
COCTaBe M CBOMCTBaxX BEIIECTB MJISI AKCIEPUMEHTAIBHON NPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUS XUMHYECKUX
peakui M TPOTHO3UPOBAHUS BO3MOMXKHOCTEM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XUMHYECKHE 3HAHMS ISl OObSICHEHUS] M TPOTHO3UPOBAHUS
SBJICHUH, MMEIOUIMX €CTECTBEHHOHAYUHYIO MPUPONY; A TPHHSITHS

TPaMOTHBIX PEIICHH TPOOJIeM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH

13

CdopMHUpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
OKCIIEPUMEHT (TIOJlydeHHE W W3YYCHHE CBOWCTB HEOPTaHUYECKHX H
OpPraHWYeCKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIUU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOJICOIEPKAIIUX OPTAaHNIECKUX BEIECTB,
pelieHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  paclO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO OOpamieHusi C  BeIecTBaMH H  JJAOOpaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIEITU HCCICOBAHUS; MPEICTABIIATh
B pa3inyHON (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIM3HPOBATH U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHUpoOBaHHOCTh YMEHHUS OCYLIECTBIATH I€IeHANPABICHHBIN TTOUCK
XUMHUYECKOW WHGOpMAIMM B PA3IUYHBIX HCTOYHUKAX (HAy4yHas U
y4eOHO-HaydHasi JUTepaTypa, CPeACTBAa MAaccOBOW WMH(pOpMAIMU, CETh
Wnrtepner u apyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnIo, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3a1aueit

15

CchopMHpPOBaHHOCTh yMEHMS MPOTHO3MPOBATH, AHAJIU3UPOBATH U
OLIEHMBaTh HMH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW O0e30MacHOCTH
HOCIEJCTBUIM OBITOBOM M MPOM3BOACTBEHHOW JIESATENBHOCTH YeIOBeKa,
CBSI3aHHOM C mepepaboTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHHH
OCO3HaBaTb  ONACHOCTb  BO3JCMCTBUS HA  JKUBBIE  OPraHU3MBI
ONpENENIEHHBIX BEUIECTB, MOHMMAs CMBICH IIOKa3aTens NpeAeabHON

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




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

OpraHusMm 4CJI0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
O XUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccuuranus XuUMHYECKHX
25eMeHTOB. OCOOEHHOCTH CTPOEHUSI SHEPIETUYECKUX YPOBHEH aToMoOB (s-, p-,
d->nemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSHHS aTOMOB. DJEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIE 27€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux siaemeHToB J M. Menzaeneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB D3JIEMEHTOB M WX COECIWMHEHUM IO
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

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

1.3

BanenTHOCTB. DIEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumuueckoi cBs3u (KOBaJIEHTHAs, HIOHHASI, METAJUIMYECKasi, BOJOPOIHAS)
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX PpEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukarmuss — XUMHYECKHMX — peakluid B

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

1.6

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMu4Yeckux peakiuil. TepMoxuMuyeckue ypaBHEeHUs

1.8

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

COCTOSTHHE XUMHUUYECKOro paBHOoBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CuipHble U cla0ble QJICKTPOJIUTEI. Cpena
BOJHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaJ’IBHaﬂ, mIcJI0O4YHasd. CreneHb

nucconuannu. Peaknuyu HOHHOTO 0OMeEHa

1.10

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

pacTtBopa

1.11

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

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




1.12

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIEC peakinu. [loBeieHne BEnecTB B cpeiax ¢

pa3HbIM 3HaYeHHeM pH. MeTo bl 31eKTpoHHOTO OasiaHca

1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarms HEOPraHUYECKUX COEVHEHUH. Homenximarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

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

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajOT€HOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHUA) U UX COCAMHEHUH  (OKCHUJIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

2.4

I'enetmueckas CBI3b HCOPraHNu4Y€CKUX BEUICCTB, NMPUHAMICKAIINX K

Pa3IMYHBIM KJIacCcaM

2.5

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

PEAKIIMKU Ha HCOPraHMYCCKUE BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

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

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

3.2

[lonsitne o  ¢ynkuuoHanbHOW rpymme. OpueHTauuoHHbIE  APQPEKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccupuKauu OpraHuuYeckux BemiecTB. HomeHnkiarypa
OpPraHMYECKUX COEIMHEHUN (cucTeMaTHuecKas) W TPHUBHAJIbHBIE HA3BaHUA

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

34

CBOOOIHOpAIMKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTHe o

Hykieoduie u snekrpoduie. [Ipasmno MapkosuukoBa. [IpaBumno 3aiiiieBa

3.5

Ankxanpl. XUMUYeCKHE CBOMCTBA AJIKAHOB: raJJorcHUpOBaAHUC, ACTUAPUPOBAHUC,
TECPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3alls, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKAaHOB C MajbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PAIUKAJIBHOT'O 3aMCIICHU

3.6

Ankennl. XUMUYECKHE CBOMCTBA! pCakuun NpuCoOCANHCHUA (FaJ'IOFCHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAIIOTCHUPOBAHUC, PI/I,Z[paTaLII/IH), ropCHus, OKHUCJICHUA U
oJIMMEpU3alu. HpOMBII_HJ'IeHHLIe n J1a6opaTopHHe CIIOCOOBI MOJIYyUYCHUS

AJIKCHOB




3.7

Ankaauenbl. XMMHUYECKHE CBOMCTBA QJIKaJMEHOB: PEAKLMU IMPUCOEAUHEHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), FOpeHus U nonuMepusauuu. llomyuenue

AJIKaAMCHOB

3.8

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

pe3ku MetauioB. [IpuMenenue aneruneHa

39

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

CriocoOpblI MoTy4eHHs! ¥ TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

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

MHOT'0QaTOMHBIX CITUPTOB

3.11

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

Hatpusi, opomom). [lomyuenue dhenomna

3.12

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

MMpeACTAaBUTCIIb KECTOHOB. Ocobennoct PCaKIUKU OKHCJICHHUA allCTOHA

3.13

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

MMPEACIIbHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

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

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




MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIINX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMM C YYaCTHEM CIHUPTOBBIX H
aJIbJIETMIHOM TPy U MOJOYHOKUCIIOE OpokeHue. IIpuMenenue riroko3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3Ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWcCAxXapuibl. [ uaponns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHre MakpOMOJIEKYI
KpaxMasa, TIMKOT€Ha M LeJUroio3bl. Pu3ndeckue cBOMCTBA Kpaxmana H
[EJUTION03bl. XMMHUYECKHe CBOWCTBA Kpaxmaja: THUAPOJH3, KadeCTBEHHAs
peakus ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3bI: THAPOJIH3, HOITydeHNE
s¢upoB 1emwttono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BUCKO3a,

aIeTaTHBIN MIENK)

3.16

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

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

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

Ha OenKu

3.18

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

BOJIOKOH

3.19

###PartH# I nenTndukanms opraHUIeCKuX coequHeHui. Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PaClIO3HABAHUEC OPIraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBsA3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

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

TOPHOYHMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPEACTBAMU OBITOBOM XUMHUH

4.2

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

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

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

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




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

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBIeHus: O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYCHHS] XUMHYECKUX

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

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

5 HHHPar### Tunbl pacyETHBIX 32129
#H##Par#H#Pacu€Tpl Macchl BelIeCTBa WIH 00BhEMA Ta30B IO U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJHOTO U3 YYACTBYIOIIUX B
peaKIfy BEIIECTB

52 #H##Par#HH#PacyéTsl TeI0BOro 3h(heKTa peakuu

5.3 ###Par#H#Pacu€Tpl 00bEMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX PEAKITUIX

5.4 ###PartHt#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB

' peaxiuu, eciii OJTHO U3 BELECTB JaHO B U30BITKE (MMEET MPUMECH )
5.5 ###ParH#PacuéTpl MaccOBOM MM 0OBEMHOM JTOJIM BHIXO/1a IPOTYKTA PEAKIIUU
' OT TEOPETUUYECKH BO3MOXKHOTO
###PartHt#PacuéTel Macchl (00bEMA, KOTMUECTBA BEIIECTBA) MPOIYKTA

5.6 peaxiuu, eciiv OJJHO U3 BELIECTB JaHO B BUJIE PacTBOpa C ONpeAenEéHHOM
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA

57 ###Par###Pacy€Thl C UCMOIB30BAaHUEM MOHATUH «MACCOBast JOJIS, «MOJISIpHAs

' KOHIEHTPALU», «PACTBOPUMOCTH)
###PartHt#HaxoxneHre MOJICKYISIPHOU (POPMYJIbI OPraHUYECKOTO BEIIECTBA

5.8 0 €ro IJIOTHOCTHU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIIUX B €T0 COCTAB,

HJIA I10 IIPOAYKTaM CropaHusa
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