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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo XUMHUHM Ha YpOBHE CpeHEro o0I1ero odpazoBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepanumy, TpebOBaHU K pe3yabTaTaM OCBOCHUS
benepanbHOM o0pa3oBaTebHOM porpamMMbl CpeIHEro o011ero
obpazoBanusa(POIl COO), npencrapneHHbXx B DenepalibHOM TrOCYJapCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydyeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranusamusx Poccuiickoit
deneparuy, peaTU3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPaMMbI, U
OCHOBHBIX TonokeHn «Crparerum pasBuTHs BocnuTaHus B Poccuiickon
®enepanuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIIIyOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4HOro oOpa3oBaHus ywamuxcs 10-11 kiaccos.
N3ydyenue npeamera, pealu3yeMoe B YCIOBUAX JU(PPEpeHIInpOBAHHOTO,
npopmiIbHOTO OOYYEHHUs, TMPU3BAHO OOECIEUYUTh O0OIIEOOPa30BATEIBLHYI0 H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIIYCKHHKOB IIIKOJbI, HEOOXOAUMYIO JJIf
aJanTanyvy UX K ObICTPO MEHSIONIMMCS YCIOBUSAM U3HHU B COLIMYME, a TAKXKe JJIs
MPOJOJDKEHUSI OOYYEeHHs] B OpPraHMU3alUsaX MPOPEeCcCHOHAIBHOIO 00pa3OBaHHUs, B
KOTOPBIX XUMUS SIBISIETCS OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B nporpaMMe no XMMHM Ha3Hay€HUE TMpeAaMeTa «XUMHUS» TOoJydaeT
NOJPOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBMM C  OCHOBOIIOJAraroIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEp KaHMs,
pe3ynbTaToB OOy4eHHUs]I UM TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBIMIOJIHSIEMbIE MPOrPAMMON 0
XUMUU (QYHKIUU:

e HUH(POPMAIMOHHO-METOAMYECKAsl, peaiu3anus KOTOpol obecreynuBaer
MOJIyYCHHE TNPEICTABICHUS O LEJSAX, COJIEp)KaHUM, OOLIeH cTpaTeruu
oOy4deHHMsI, BOCIIUTAHUS U Pa3BUTHs 00Y4arOIIMXCsl CPEICTBAMU MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OPraHU3aLMOHHO-ILIAHUPYIOLIA, KOTOpas IpeayCMaTpPUBAET
ONpPENEIICHNUE: TNPUHUUIIOB CTPYKTYPUPOBAaHHUS M IOCJIEN0BATEIbHOCTH
U3y4eHHUs] y4eOHOro marepualia, KOJUYECTBEHHBIX U KAaYECTBEHHBIX €ro
XapaKTepUCTUK; TOIXOJ0B K (HOPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII ¥ OILEHKH OO0pa30BaTENbHBIX JTOCTHKEHUU OOYdYaroIIUXCS B
paMKax WTOTOBOM aTTecTaliu B (QopMe €IUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Iporpamma aJig yriyOn€HHOTO U3Y4EHUS] XUMUM:



e YCTAaHABIMBACT HMHBAPUAHTHOE IPEIMETHOE COAEpX)aHHe, 00s3aTelbHOE
JUIsl W3Y4YeHUsl B paMKax OTAENIbHbIX Mpoduiel, MNpeaycMaTpuBaeT
pacnpeneiacHue M CTPYKTypUpPOBaHUE €ro 1o KiaccaM, OCHOBHBIM
COJIEPKaTENIbHBIM JIMHUSAM/pa3ienam Kypca;

e JHaéT MPUMEPHOE paclpejesieHue y4eOHOro BPEMEHH, PEKOMEHIYyeMOro
JUTSL U3yYEHUS OTAEIbHBIX TEM;

e IMpeasiaraeT MPUMEPHYIO TOCIEAOBATEIbHOCTh H3YYEHHS Y4EOHOro
MaTepuana ¢ y4€TOM JIOTMKU MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEAMETHBIX CBA3EH;

e €T METOIMWYECKYIO MHTEPHPETALUIO LIeJIel U 3aa4 U3ydeHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero o0mero o00pa3oBaHMs, COAEPKATEILHONM XapaKTEPUCTHKU
IUTAHUPYEMBIX pe3yJbTaTOB OCBOCHHMSI OCHOBHOW 00pa3oBaTeIbHOU
POrpaMMBbl CpEIIHETO o01urero o0Opa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKX€ C Y4ETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATENbHBIX JACHCTBUI  0Oydaromierocss MO OCBOEHHUIO
COJIEpKaHUsI peMeETa.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B MPOrpaMME MO XMMHUHU MpPEITyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4Y€HHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaerlaMyd YCTAHOBJICHHOM MpOrpaMMoM MO  XHUMHUU
00s3aTeNbHON (MHBapUAHTHOMN) COCTABIIAIONIEH COAEp)KaHUSA y4eOHOro MpenMeTa
«Xumus» OCTaéTcsi BO3MOXKHOCTh BbIOOpa €ro BapUaTHBHOW COCTaBJISIOLIEH,
KOTOpasi JIOJKHA OIPEAENAThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npodusst o0ydeHus.

B coorBerctBun ¢ koHuenryainbHbeiMH noJoxkeHusMu PI'OC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOro M yriayOJE€HHOTO YPOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO 00yYEHHMS Ha YpPOBHE CpeIHEro oOIero obOpa3oBaHUs
XUMHUSL Ha YPOBHE YIIyOJEHHOTO M3YYEHMs] HampaBiIeH Ha pealu3aluio
MIPEEMCTBEHHOCTH  C  MOCJIEAYIOIIMM  3TaloOM  MOJYyYEHUS  XUMHUYECKOIO
o0pa3oBaHUs B paMKaxX M3y4yeHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XMMHYECKHUX JUCHHUIUIMH B By3aX U OpraHU3alMsIX CpeaHEro mpodeccCuoHaIbHOTIO
oOpa3oBanus. B 93Toil cBsi3u wu3yueHue mpenMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO HAa paclIMpeHUue U  YyIUIYOJIeHHE TEOpPeTHYEeCKOW U
MPaKTUYECKON MOATOTOBKM 00YYaroUIuXcsi, BEIOPABIINX ONMPEAEAEHHBIA MPOPUITH
o0yuyeHus1, B TOM YHCJIE C MEPCIEKTUBOM MOCIEAYIOIIET0 MOTYyYEHUS XUMUYECKOT0
o0Opa3oBaHus B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsay c atum,
B cBere TpeboBanuit PI'OC COO Kk MmIaHUpPYEMBIM pe3yjbTaTaM OCBOCHUS
dbenepanpbHOM 00pa3oBaTEIbHONM IIPOrpaMMBl CPEIHETO 00IIero oOpa3oBaHUS
U3y4YeHHE TMpeamMeTa «XUMHUsS» OpPUEHTUPOBAHO TaKKe€ Ha pelIeHue 3aaady



BOCIIUTAHUSI U COLMAIBHOTO Pa3BUTHA O0ydJarOmUXCs, Ha (OPMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUU pallMOHAJIM3allii y4eOHOTO Tpyaa H
0000IIEHHBIX CIOCOOOB  JICATCIBHOCTH, HMEIOIIUX  MEKIUCITUIIIHHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocTraBisolMMU IIpeaMeTa «XUMUs» Ha YpOBHE YIUIYOJEHHOTO U3y4eHUS
ABISAIOTCA  yriiyOnéHHele Kypcel — «Opranmueckas xumus» U «OOmas u
Heopranudeckas Xxumusi». [Ipu ompeneseHnn mMoaxoa0B K 0OTOOPY U CTPYKTYpPHOM
OpraHu3ally COJAEP)KaHUs ATHUX KYpPCOB B IpOorpaMme MO XHMHH 3a OCHOBY
npuHATHl nosiokeHuss GI'OC COO o paznuuusax 0a30BOro M yriyOoJIEHHOTO
YPOBHEU U3YUYEHHUS MTPEAMETA.

OcHoBY cojaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKasi XUMHUS» COCTaBIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU W
YMEHUH, OTHOCSIIMUXCSA K 0a30BOMY ypPOBHIO M3YyUEHHs MpeAMETa. JTa cucTeMa
3HAHUM TIONy4YaeT OMNpeNeIEHHOE TEOPETUYECKOe [OMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOnbIIui 00BEM  (HaKTOJOTHUIECKOTO
matepuana. Tak, Ha yriIyOJ€HHOM ypOBHE U3Y4YEHHUs IpeaMera obOecreueHa
BO3MOXXHOCTh 3HAQUUTEIHHOTO YBEIWYEHUs OOBEMA 3HAHUA O XUMHUYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCIMHEHHWU HA OCHOBE PACHIMPEHUS U YriayOJeHHS
IPEJCTABIEHUN O CTPOCHMM BEILECTBA, XMMHMUYECKOH CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIN, PACCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOM KUHETUKU
U TepMOoAMHAMUKU. WM3yueHuwe mnepuoamyeckoro 3akoHa U llepuommueckoit
CHUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB  OasuWpyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHHUECKHUX MPECTABICHUIAX O CTPOCHHH aToMa. XMMUYECKasi CBA3b
OOBSICHSIETCS C TOUKH 3PEHUS] SHEPreTUUECKUX U3MEHEHUH NpHu €€ 00pa3oBaHUU U
pa3pylleHuH, a Tak)Ke C TOYKH 3pEHUsS MEXaHU3MOB €€ oOpasoBaHus. M3yueHue
TUIOB  peakiuil  jgomonHsercs  (GOPMUPOBAHUMEM  NPEJACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOLIECCaX U AIEKTPOIN3E PACIJIaBOB U PACTBOPOB BEIIECTB.
B kypce opranumdeckoil XMMHUHU MPU PACCMOTPEHUM PEAKIUOHHON CIOCOOHOCTH
COCAMHEHMH yaessieTcs 0co00e BHUMaHKE BOIpocaM 00 3JIEKTPOHHBIX 3 eKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKIuul.

Oco0oe 3HaueHWEe HMEET TO, 4YTO Ha COJEpPKAHHE KYypCOB XHUMHH
yrayOaEHHOTO YPOBHS U3YyYEHHUS JJIsl KIIACCOB ONpeAesIEHHOro npoduis (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [JOMOJHEHUH K oOuel cucreme
MPEIMETHBIX 3HAHHI) OKA3bIBAIOT BIMSHHUE CMEXHBIC MpeaMeThl. Tak, Hampumep,
B COZAEpPKAHUU IpeaMeTa Ui KJIAacCOB XMMHUKO-(pHU3HUECKOro nmpoduiisi OosblIoe
3Ha4YeHHe OyAyT MMETh SJEMEHTHl y4eOHOro Marepuana mo obmei xumun. [lpu
U3y4YEHUHU IMpeIMeTa B JAaHHOM Cclyyae akUEeHT OyAeT clenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHMH U B (PU3UKE: aTOMHO-
MOJICKYJISIpHasi Teopusi (MOJEKYJsIpHasi Teopusi B (PU3MKE), 3aKOHBI COXPaHCHUS



MAacCbl M DJHEPruM, 3aKOHbI TEPMOAMHAMHUKH, 3JIEKTPOJIM3a, MPEICTABICHUSA O
CTPOCHHH BELIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHHUM IIpeAMeTa JUId KJIACCOB XUMHUKO-
OMoJOrnYecKoro npoduiiss OONbIINKA yIEbHBIA BeCc OyIeT UMETh OpraHuYecKas
xumuss. B aTOoM ciiyyae  mpenmocTaBisieTcs  BO3MOXKHOCTh i Oosee
OOCTOSITEIBHOIO ~ PAacCCMOTPEHUS XMMHUYECKOM  OpraHu3aldM  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAAT, K NpPUMEpPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OCJKHU, YIJIEeBOAbl, HYKJIECHHOBBIC
KHCIIOTBI U Apyrue. [Ipm 3ToM 3HaHMS O COCTaBE M CBOMCTBAaxX IPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIHY)KAT OCHOBOW UI1 W3y4YEHHs
CYILIHOCTH MPOLIECCOB (POTOCUHTE3A, bIXaHUs, TUILEBAPEHMUSI.

B mnnane ¢opMupoBaHus OCHOB Hay4yHOIO MHPOBO33PEHMS, OCBOEHUS
OOIIEHaYYHBIX METO/IOB MTO3HAHMSI U OTBITa MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUU H3ydeHue npeaMera «XHMHsS» Ha YriyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBSI3AX C YYEOHBIMHU MPEIMETAMHU.

[Ipu wn3ydyeHun yuyeOHOro mnpeaMera «XuUMHUS» HA YIrJIyOJIEHHOM YpOBHE
TaKXe, KaKk Ha YPOBHE OCHOBHOT'O M CpeIHEro oduiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a/Jaueii NEPBOCTEIIEHHONM 3HAYUMOCTH SBISIETCS (DOPMUPOBAHHE OCHOB
HayKM XUMHU KakK oOO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUUYECKON
NEATEILHOCTU YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHIL. Pemenune
TOM 3aJayd Ha YrayOJIEHHOM YpOBHE M3y4U€HHUs IpeiMEeTa Ipelroiaraet
peanu3annio TaKUX LeJIeH, Kak:

e (opmupoBaHHE NPEACTABICHUNA: O MAaTepUAIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBJICHUU IIPUPOABI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled poau B oOecreyeHuu
yCTOMUMBOrO  pa3BUTHS  YEJOBEYECTBA: B  pEIICHUU  MpoOsieM
HKOJIOTMYECKOM, IHEPreTHYECKON U MUILEBOM O€30MacCHOCTH, B Pa3BUTUU
MEULIMHBI, CO3JaHUN HOBBIX MAaTEPHUAIIOB, HOBBIX HCTOYUHUKOB DHEPIUH, B
o0ecrneueHnn paIMoOHAIbHOIO MPUPOAOIIOIB30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTyphbl YEJIOBEKA, a TAKXKE IKOJIOIMUECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO U IIPUPOJHON CpeEAE;

e OCBOCHME CHUCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (GyHIaMEHTAIbHbIX
IOHATHM, 3aKOHOB M TEOPHUM XHWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOGHHM BEUIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJEKYJISIDHOM,  HAaIMOJEKYJISAPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKUX PEaKLUH, O
XUMHUYECKOM PaBHOBECHH, PaCTBOPAX M JAUCIIEPCHBIX CHUCTEMax, 00 00X
Hay4YHBIX NMPUHIHUIAX XUMHUYECKOTO ITPOU3BO/ICTBA;



dbopMupoBaHue y oOydJaronumxcs OCO3HAHHOT'O IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKMX 3HAHUU MJi1 OOBACHEHUS
KIIFOYEBBIX HJIEH M MPOOJIEM COBPEMEHHOW XHUMHH, IS OOBSICHEHHUS W
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPHUPOJY;
I'PaMOTHOT'O PEIICHUS TPOOJIEM, CBA3aHHBIX C XUMHUEH, TPOrHO3UPOBAHMUS,
aHAJIN3a U OLIEHKH C ITO3UIAH DKOJIOTHYECKON 0€30MacHOCTH ITOCJIEACTBUN
OBITOBOM M TMPOU3BOJACTBEHHOW NEATEILHOCTH YEJOBEKAa, CBA3AaHHOW C
XUMUYECKUM  IPOM3BOJICTBOM, HCIIOJIb30BAHUEM U  IepepaboTKon
BEIIECTB;

yrayOJeHue  TPeNCTaBICHWH O  HAyYHBIX  METOAaxX  ITO3HAHWS,
HEOOXOAUMBIX [IJI1 TPUOOPETEHUS YMEHUUW OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYCSCKHX SBJICHUN, HMCIOIIMX MECTO B
MPUPOJIE, B MPAKTUUECKON JEATEIbHOCTU U MOBCETHEBHON KU3HHU.

B mnmane peanm3anmuu MEpPBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
GYHKIUNA TIETOCTHOW CHUCTEMBI CPEAHEro OO0IIero oOpa3oBaHUsS NPHU W3YUYCHHH
npeqMera  «XWMHS» Ha  YIIIyOJEHHOM  ypOBHE OCOOYIO  aKTyalbHOCTh

HpI/IO6peTaI-OT TaKHuC LOCJIK U 3aJa4H, KaK:

BOCIIUTaHUE YOSKJIEHHOCTH B II03HABAEMOCTH SBJICHUW IPHPO/IBI,
YBOKEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPETHUYECKUX U
NPUKJIAIHBIX HWCCICIOBAHUN B XHMHH, (OPMHUPOBAHHUE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMU K OOYYEHUIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCIIMTAHHUIO  HAa  OCHOBE  YCBOCHHS
00II[EUETOBEYECKUX LIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTE/UICKTYaIbHBIX U TBOPUYECCKHUX
CrocoOHOCTel oO0ydarmmxcsi, (OpPMUPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIECHUS K CaMOOOPa30BaHHUIO W HEMPEPHIBHOMY OOpPa30BaHHMIO Kak
YCIIOBHUIO YCTIEIIHON MPO(EeCCHOHATLHON M OOIIECTBEHHOMN JIEATEIbHOCTH,
OTBETCTBEHHOI'O OTHOIICHHSI K CBOEMY 3J0POBBIO H IOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

dbopMupoBaHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHPOJIONOIL30BAHMS,
pa3BUTHE IKOJOTUIECKON KYIbTYPBhI, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
TIOJIC3HOM IKOJIOTHUECKOM TeATEeTbHOCTH.

OO6m1ee 4KCiIO YacoB, MPEIYCMOTPEHHBIX JIJISl U3yYEHUS] XUMHUU Ha yriayOJIeHHOM
YpOBHE cpenHero oodiero odopazoBanusi, coctapisieT 204 dacoB: B 10 kiacce —
102 gaca (3 gaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B HEJIEIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XUMMH.

IIpenmer W  3HaYE€HWE  OpPraHUYECKOW  XHMHUH, MPEJICTABIECHHUE O
MHOT000pa3uy OPraHnYeCcKUX COeTUHEHUH.

DNEeKTpOHHOE CTPOCHHE aroMa YIiepojia: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUS. BaneHTHple BO3MOXHOCTH aroMma yriepoga. XHMHYEcCKas CBS3b B
OPraHMYECKUX COEIUWHEHUSX. Tumbl TruOpUIM3allMM  aTOMHBIX OpOuTaNen
yriaepona. Mexanu3mbl 00pa3oBaHUs KOBAJCHTHOM CBS3M (OOMEHHBIN U IOHOpPHO-
aKLenTopHbIi). TUNBl TEpeKpbIBaHUS AaTOMHBIX oOpOuTaned, ©- U T-CBA3M.
OpnunapHasi, 1BoitHas M TpoiiHast cBsi3b. CrocoObl pa3pbiBa CBsI3e B MOJIEKYJIax
opranndyeckux BemiectB. [loHaTne o cBOOOIHOM paauKane, HykiIeopuie Hu
aeKTpoduIIe.

Teopusa crpoeHuss opranmyeckux coeauHenunn A.M. byrnepoBa wu
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpPraHWYECKUX COCIUHEHUN. MONeKysipHble U CTPYKTypHbIE  (DOpMYIBI.
CtpykTypHble (OpMYNBl pPa3IMYHBIX BHJOB: pa3BEPHYTasi, COKpallEHHAs,
ckenetHass. M3omepus. Buael wu3oMmepun: CTPyKTypHas, HPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3(Q(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN 3D PEKTHI).

[IpencraBnenne o kiaccuukanuu opraHMueckux BemiecTB. I[loHsTHE O
dbyakuuonanbHoM rpynime. ['omonorus. ['omonoruueckue psasl. CuctemaTuyeckas
HoMeHKarypa oprannueckux coenuHeHui (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTAEIIbHBIX NIPEACTABUTEIIEH.

OcobeHHOCTH M Kiaccu(uKalus OpraHudeckux peakiuil. OKuCIUTENbHO-
BOCCTaHOBHTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMHH.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHHE C 00pa3lamMu OpraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha HX
OCHOBE, OIBITHI IO MPEBPALICHUID OPraHUYECKUX BEUIECTB IPU HATPEBAHUU
(ru1aBneHue, OOYrJIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJEIEH MOJIEK Y
OpPraHMYECKUX BEILECTB.

Yriesonopoasl.

Aunkanbl. ["'omonioruueckuil pssi ajakaHoB, o01as ¢hopmya, HOMEHKJIaTypa 1
M30MepHst. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ AlKaHOB, Sp°-
ruopuan3anms aTOMHBIX OpOMTaniell yriepoaa, o-cBsi3b. dusmueckue CBOMCTBA
QJIKaHOB.



XUMHYECKUE CBOWCTBA QJIKAHOB: pEAaKIUMU 3aMEIICHUs, W30MEPU3ALNU,
JNErHIpUPOBaHUs, LIMKIN3alWU, MUPOJIU3a, KpeKUHra, ropenus. IlpencraBnenue o
MEXaHU3ME PEaKLIHi paIuKaIbHOTO 3aMEIICHUS.

Haxoxzaenue B mpupojae. CriocoObl MOIy4eHUsI U IPUMEHEHUE aIKAHOB.

[Huknoankansl. O61Ias ¢popMyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOWCTB MajblX (LMKJIONPONAH, LHUKIOOyTaH) H
OOBIYHBIX (IIUKJIOMEHTAH, IUKJIOTeKCaH) HUKIoaTKaHOB. CrocoObl MOMydeHUS U
MPUMEHEHUE [IUKIIOATKAHOB.

AnkeHsl. ['oMonorudeckuii psii ajJikeHoB, oOmiast ¢hopmyia, HOMEHKJIATypa.
DIIEKTPOHHOE H  MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB,  Sp°-
rudopuan3anms aTOMHBIX opOuTanedl yriaepoja, o- U m-cBsi3u. CTpyKTypHas u
reoMerpuueckas (Iuc-TpaHc-) wuszomepusi. @Dusznyeckue CBOWCTBA aAJKEHOB.
XVWMHYECKUE CBOMCTBA: PEAKUMU IMPUCOCIWHEHHUS, 3aMEILIECHUS B O-I10JOKEHUE
npu JBOMHOM CBA3M, NojduMepu3anuud U okucieHus. [IpaBumino MapKkoBHUKOBA.
KauecTBeHHBIE peakiiny Ha ABOMHYIO CBs3b. CIIOCOOBI MOMYYEeHHs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, W30JIMPOBAHHBIE,
Kymynupogantole). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWMCTB
CONpsKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepuszanus
CONpPSKEHHBIX JUeHOB. CrTocOObI MOTYyYEHUs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. ["'oMonornyeckuii psii alKUHOB, 001Ias GopMysa, HOMEHKIATypa U
U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
ruopuan3anms aTOMHBIX opOuTanei yriepona. dusmyeckre CBOWCTBAa AJIKUMHOB.
XUMUYECKUE  CBOWMCTBA:  PEaKIUMU  NPUCOCIAUHEHUs,  JUMEpU3alud U
TpUMepU3aIK, OKucaeHusl. KuciaoTHele cBOWCTBA aJKMHOB, UMEIOIIUX KOHIIEBYIO
TPONHYIO CBsI3b. KauecTBEHHBIC peakiny Ha TPOHHYIO CBsA3b. CIOCOOBI TTOTyUCHUS
U TIPUMEHECHUE AJIKUHOB.

Apomaruueckue yrieBogopoasl (apenbl). ['omonoruyeckuid psii apeHoOB,
obmrast popMmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MoJeKynbl OeH3zona. dusmyeckue CBOKMCTBA apeHOB. XHUMHUYECKUE
CBOICTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKIUH 3aMeIIeHHs] B OCH30JIbHOM KOJIBIIE U
YIIEBOJAOPOTHOM paJMKaie, PEaKIUu MPUCOCIUHEHUS, OKHCJICHHE T'OMOJIOTOB
oenzona. IlpencraBienue 00 OpPHEHTHPYIOLIEM JEHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aAJIKUJIBHBIX PpAJUKAIOB, KapOOKCUIIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoa. [lomumepusanus crupona. CriocoObl MOMYYeHUS U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. [lomytueie HedTsaHbIe Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslil yrons U npoAykThl ero nepepadotku. CrnocoObl nepepadboTKu HEPTH:



MEPEeroHKa, KPEKUHT (TePMHUYECKHM, KaTaIUTUYECKHil), pUGOPMUHT, MHPOIHU3.
[IponykTel nepepa®bOTKH HEPTHU, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IMUYHBIMU KJIACCAMU YTIJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOr€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUICHMs] TajoreHa Ha THJIPOKCOTPYIy, HUTPOTPYIIy, LIUAHOIPYIIY,
amuHorpynmy. JleficTBue Ha TalOreHNnpoU3BOAHBIE BOJHOIO M CIHUPTOBOIO
pactBopa mEnoun. B3auMoaencTBUe IUTaliOreHajJKaHOB C MAarHUEM M IIMHKOM.
ITonsiTne 0 METaJUIOOPTraHUYECKUX COECIMHECHMUSIX. Hcnonp3oBanue
raJIOTEHNPOU3BOJHBIX YIIEBOJAOPOJOB B OBITY, TEXHUKE M TP CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOAbl M3yY€HHs BEUIECTB M WX IMpEeBpalleHUI:
u3ydeHue (PU3NYECKUX CBOMCTB YIJ€BOJOPOJOB (PacCTBOPUMOCTb), KaueCTBEHHBIX
peakIuii yrieBoJOPOIOB PA3NUYHBIX KiaccoB (oOecuBeuynBaHue OpPOMHON Win
MOJHOW BOJIbI, PAacTBOpa INEpMaHraHaTra Kajus, B3aMMOJCIHCTBUE aleTHIIEHA C
aMMHUA4YHBIM pacTBopoM okcuga cepeOpa(l)), kadecTBeHHOe OOHapyKeHHE
yriaepoja M BOAOpPOJa B OPraHMYECKHUX BEILIECTBAX, IOJYyYEHUE OHTHIEHA WU
U3y4EHUE €ro CBOMCTB, O3HakoMmieHHe ¢ KoiutekuusMu «Hedpts» n «Yrompy», ¢
oOpa3uaMy MJacTMacc, KaydykOB M PpE3UHBbl, MOJECIMPOBAHUE MOJEKYI
YIJIEBOJOPOIOB U TAJIOT€HIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyecKue coeJMHeHHUsl.

[IpenenbHble onHOATOMHBIE cnUPThL.. CTpoeHHME MOJEKyNl (Ha MpUMepe
METaHoJla M 3TaHona). ['omonornueckuii psa, obmas QopMmyna, HU30MEpHs,
HOMEHKJIaTypa U  kiaccudukarnus. Dusznueckue CBOWCTBA  MpeJebHBIX
OJTHOATOMHBIX CHHUPTOB. BOIOpOIHBIE CBA3M MEXAY MOJIEKYJAMU CIHAPTOB.
XVWMHUYECKHE CBOMCTBA: peakUMH 3aMELIEHUs, JeruapaTalid, OKHUCICHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMU M  HEOPraHMYEeCKMMH  KHCIOTaMHU.
KauectBeHHas peakius Ha OAHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHONA U METaHOJa
Ha OpraHu3M uyenoBeka. CnocoObl MONY4YEHHS U INPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

ITpocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (DU3NUECKUX U
XUMHYECKUX CBOWCTB.

MHoroaroMHsle CHOUPTHI — JTWIEHIIUKOJIb U riuuepuH. duznueckue u
XMMHMUYECKHUE CBOMCTBA: pEeaKIMM 3aMEIIEHUs, B3aUMOJCHCTBIE C OPraHMYECKUMHU
U HEOPraHWYECKHMMHU KHCIIOTaMH, KauyeCTBEHHAs pEaKIUsi Ha MHOIr0aTOMHBIE
cnuptel. I[IpencraBienne o MexaHU3ME peaklUMi HYKJI€O(QUIHLHOIO 3aMELICHMS.
HeiictBue Ha opranuzM 4enoBeka. CrnocoObl TMONY4eHHS] W MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHUE TUAPOKCOIPYNIBl H
O0enzonbHOrO siapa. dusmueckue cpoiicTBa (peHosna. OCOOEHHOCTH XMUMHUYECKUX



cBoiicTB (eHona. KauectBennole peakuuu Ha ¢eHoda. TokcudHOCTh (eHona.
CnocoObl nonyyeHus U npuMeHnenue penona. @enondopmanbaeruinas cMoia.

KapOoHmibHbIE COeAMHEHNS — albAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHON Tpynnbl. ['oMosioruyeckue psjibl ajbIerHIoB U KETOHOB, OO0IIas
dopmyna, u3zoMmepuss U HOMeHKIarypa. dPu3nueckue CBOMCTBA albJETHIOB U
KETOHOB. ~ XHMMHMYECKME CBOWCTBAa  alNbJETMJOB M  KETOHOB:  pEaKUuu
npucoeanHeHuss. OKHUCIEHUE allb/IETUI0B, KAUECTBEHHBIE PEAKI[MU Ha aJIbJICTUIbL.
Crioco0bl oTy4eHHs! U MPUMEHEHHUE albJAETUAO0B U KETOHOB.

OpnHOOCHOBHBIE TIpeieTbHbIE KApOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 30Mepust u HoMeHKIaTypa. @u3ndeckrue CBONCTBA
OJTHOOCHOBHBIX MpENENbHbIX KApOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOWMCTBA,
peakius STepuduKaliK, peakuud C YYacTUEM YIIEBOJOPOIHOIO pajuKala.
OcoOEHHOCTH CBOMCTB MYypaBbMHOW KHUCHOTHL. [loHSTHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3(upax. MHoroodpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEACIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKApOOHOBBIX KHUCIOT, TUJIPOKCHUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICHIUX
KapOOHOBBIX KHCIJIOT: CTE€apUHOBAas, MaJbMUTUHOBAsA, OJICMHOBAs, JUHOIEBAS,
JUHOIeH068as KUCIOThl. CIIOCOOBI OTY4YEeHHs U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuil psa, oOwmas (opmyna, u3zoMmepus H
HOMEHKJIaTypa. PU3NUECKHE U XHMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIEJIOYHOU Cpejie.

Kupsi. Ctpoenune, puznuecKkue U XUMUYECKUE CBOMCTBA KUPOB: TUIPOIH3 B
KHUCIION U TeiouHon cpenie. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPIKAIUX OCTATKU
HenpeeIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoze.

MBpBLT4 KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

O6mras xapaktepuctuka yrieBogoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Tonucaxapuabl). MoHocaxapuIbl: TJHOKO3a, (PPyKTO3a, TajlakTo3a, puodo3a,
ne3okcupu6o3a. duznueckrue CBOWCTBA U HaxokJeHHe B mpupone. dorocuHTes.
XHWMUYECKUE CBOMCTBA IIFOKO3bI: PEAKLIMKU C YYaCTUEM CHUPTOBBIX U aJIbJACTHIHON
Ipylnn, CIHPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHne TIOKOo3bl, €€
3HAUYECHUE B KU3ZHEACATEIBHOCTU OopraHu3Ma. Jlucaxapuasl: caxapo3a, MalbTo3a U
nakTo3a. BoccTanaBivBarolMe 1 HEBOCCTAHABIMBAIOIINE Arcaxapuibl. I 'uaponus
nucaxapuaoB. Haxoxaenue B npupoe u npuMenenue. [lomucaxapuapl: kpaxmandn,
INIMKOreH W newnono3a. CTpoeHne MakpoOMOJIEKYJ Kpaxmanid, TJIMKOTeHa H
LEJUTt0I03bl.  DU3MYECKHE CBOWCTBA KpaxMalla M ILEJUTIOJIO03bl. XUMHUYECKHE
CBOMCTBA KpaxmaJjla: TMAPOJIN3, KAYECTBEHHAs peakUus C HMOAOM. XHMHYECKUE
CBOWCTBA LIEJUIIOJIO3bI: TUJIPOIN3, MOIyYeHHe >PUpoB 1esntono3bl. [londarue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AMMOJCUCTBHUE ITAHOJIA C HATPUEM,
OKHUCJICHHE JTUJIOBOTO CIIMPTA B AJIBJACTHUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE 3TWJIOBOIO CIHPTAa JUXPOMATOM Kaiiud (BO3MOXKHO HMCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAauEeCTBEHHBIE PEAKLUMU Ha aubJerHiabl (C THUAPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcumom  menu(Il)), peakuus raMIepuHa  C
ruapokcugom Meau(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBHE pacTBOpa Titoko3bl ¢ ruapokcuaom menu(ll), BzaumopeiicTBue
Kpaxmajia C MOJOM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7a4 no temaM «CrnupTsl U
dbenomnby, «KapboHoBbie KUCTOTHI. CI0XKHBIE dPUPBD».

A3orcoaep:kamme OpraHu4ecKue coeJMHeHM.

AMUHBI — OpraHUYEeCcKue MpPOU3BOJAHBIE ammuaka. Knaccugukanys aMUHOB:
anupaTuyecKue W apoMaTUYECKUE; TIEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIC.
Crpoenue monexys, oOmas (opmyna, U30Mepusi, HOMEHKIATYpa U (PU3NUECKUE
cBOWCcTBAa. XMMHYECKOE CBOMCTBA alM()aTUUECKMX aMHUHOB: OCHOBHBHIE CBOMCTBA,
QIKWIMPOBAHUE, B3aUMOJCUCTBUE IEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiIaMMOHUS.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomarudeckoro psnpa. CrpoeHue
aHwIMHa. B3auMHoe BiaMsHUE Py aTOMOB B MOJIEKyJie aHUIUHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHWiMHA. KayecTBeHHble peakuuu Ha aHWiIMH. CrocoObl
NOJy4YeHUs] M TpUMEHEHHe aiaudaTuyeckux aMuHOB. llomydyeHue aHunMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinarypa u nzomepus. OTAenbHbIE MPEACTABUTENN O
AMHUHOKHUCJIOT:  IVIMUMH, anaHuH. (Du3nMdeckue CBOWCTBA  aAMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMUHOKHUCIOT Kak amM(pOTEPHBIX OpPraHUYECKUX
COCAMHEHMM, peakiusi MOJUKOHACHCAIlMH, OO0pa30BaHHUE TMENTUIHOW CBA3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOJIU3 MENTUIOB.

benkn kak mnpupoaHsle mnojguMepsl. [lepBuyHas, BTOpUYHAs W TpEeTUYHAs
CTpyKTypa OenkoB. XHWMHUYECKHE CBONCTBA OENKOB: THAPOJIU3, ACHATYpalus,
KayEeCTBEHHBIE PEAKIIMM Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
pacTBOpeHHE O€JIKOB B BOJE, ACHATypalus OENKOB IPU HAarpeBaHUH, LBETHBIC
peakuuu Ha O€NKM, pelIeHWe OJKCHEPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTcoaepxKalue OpraHUYeCcKue COCIMHEHUS» U «Pacno3HaBanue
OpPraHUYECKUX COCIUHEHUN.

BricoKkOMO0JIeKY/ISIPHBIC COCAMHEHUS.

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYISIPHBIX COCIMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJMMEPU3ALNM, CPEIHAS MOJIEKYJIApHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
MOJIMMEPU3ALIUS U TTOJIMKOHACHCAIIUS.

[Tomumepubie Martepuainbl. [lmacTmacchl  (MONMUATUIICH, TMOJUIIPOIUTIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKpUIAT, MOJUKapOOHATHI,
nonudTUIeHTepedTanar). Y tunuzanus u nepepaboTka ImiacTUuKa.

DnacToMephl: HaTypaJIbHBIM KayudyK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBbIN, XJOPONPEHOBBIN, U30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HatypasibHbIe (XJIOMOK, MIEPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOEe BOJIOKHO), CHHTEeTUYECKHUe (KalpoH U JaBCcaH).

[Tonumepsl CHEUHUATBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIEKTPONPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble MOIUMEPHI).

OKCHepUMEHTAIbHbIE METOAbl M3YyYEHHsS BEUIECTB M WX MPEBpPALCHUMN:
O3HaKOMJICHHE C 00pa3liaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKoB, pEIIEHUE OSKCIEPUMEHTAIbHBIX 3alady 1o Teme «Pacrno3HaBaHue
IJ1aCTMAcC U BOJIOKOHY.

Pacuérurle 3amaumn.

Haxoxaenue MonekylnsapHON (GOpMyNbl OpPraHMYECKOro COCIMHEHHS I10
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOXJCHUE
MOJICKYJISIpHOU  (DOpMYJIbI OPraHUYECKOTO COCAMHEHUsT 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKiuu W/WIM HCXOTHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpMYJIbI
OpraHWYEeCKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKMX CBOWMCTB WJIU CIHOCOOOB
MOJIYYEHUS, OMpPEIEJICHUE JOJM BBIXOJA MPOJYKTAa PEAKIIMU OT TEOPETUUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXpeAMETHBIX CBSI3€U NMPU W3YYEHUHU OPTraHUYECKOW XMMUU B
10 xnacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHATHM, TaKk M TOHATHH, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TTOHATHS: SIBJICHUE, HAYUYHbIN (paKT, TUIOTE3A,
TEOpUs, 3aKOH, aHaJu3, CHUHTE3, Kiaccu(uKaius, HaOJIOJIEHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJIeJIb, MOJICIMPOBAHHUE.

®dusuka: Marepusi, aroM, OJJIEKTPOH, WPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperarTHoe COCTOSIHHE
BEIIECTBA, (DU3MYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHHS, CKOPOCThb, IHEPTHs,
Mmacca.

buonorusi: kieTka, OpraHu3M, 3KOCHCTeMa, Ouocdepa, MeTadboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOTPOdHBIN TUI MUTAHUSA, OpOXKEHUE,



dorocunTe3, nbIXaHUE, OEIKH, YIJEBOMABI, JKUPBI, HYKIECHHOBBIC KHUCIOTHI,
(epMEHTBI.

['eorpadus: nonesHple HCKONAEMbIE, TOILUIUBO.

TexHonmorusi: mNuUIIEBbIE MPOAYKTH, OCHOBBI PAI[MOHATBHOIO MUTAHUS,
MOIOIIIKE CPEJCTBA, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUW sieMeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHH M
nmoaypoBHH. AToMHBIE opOuTany. Kinaccuukamus XuMIUIeCKuX dJIEMEHTOB (S-, p-,
d-, f-anementsl). PacnpeneneHue SJIEKTPOHOB IO AaTOMHBIM  OpOUTANISIM.
DNEeKTPOHHBIE KOH(MUTYpAIUA aTOMOB 3JIEMEHTOB TMEPBOT0—4E€TBEPTOTO TIEPUOIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUM, SJICKTPOHHBIE KOH(QUTypallid HOHOB.
DIIEKTPOOTPUIIATENHHOCTD.

[lepnonnuecknii 3axkoH U [lepuonnueckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.1. MenneneeBa. CBsizb Nepuoguyeckoro 3akoHa u llepuoguueckoil cuCTEMbI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpHUEW  CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX W CJOXKHBIX BEIIECTB MO TpylmnaM MW NOepuoaaM. 3HAYECHUE
nepuoauueckoro 3akona /[.11. Menneneena.

XuUMHUecKass CBsI3b. BuIbl XHMHMUYECKOW CBSI3U: KOBaJCHTHAas, HOHHasi,
MeTaJuIMdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM CBSI3UM: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPrusl U AJMHA CBs3U. [IonspHOCTD, HANIPABIEHHOCTh U
HACHIIIAEMOCTh KOBaJIeHTHOW cBsizu. KpaTtHele cBs3u. BomoponHas CBs3b.
MexMOIEKYIApHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOKHOCTH aToMOB. CBSI3b SJIEKTPOHHOU
CTPYKTYPbl MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTUHEHUM
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpeacraBieHrne 0 KOMIUIEKCHBIX COeTMHEHUAX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa30BaTeb, JIMTAHAbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[IoHsATHE O KOOPIMHAIMOHHON XHUMUMU.

BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYISIPHOTO  CTPOE€HHUA.  THUIbI
KPUCTAJUNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

ITonstue o nucnepcHbix cucremax. Mctunuble pactBophl. lIpencrasinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIpAXKEHUSI KOHIIEHTpAIMU PACTBOPOB:
MaccoBasi J10JIs1 BENIECTBA B PaCTBOpE, MOJISIpHAsE KOHUEHTpausa. HacellenHsie u
HEHACHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTammoruaparsl.



Krnaccudukarus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHAIILHEIC
Ha3BaHUsI OTJICTbHBIX MPE/ICTAaBUTENICH HEOPraHMYECKUX BEIIECTB.

Krnaccudukarmss XuMU4eckuX peakiuii B HEOPraHUYECKOM M OpraHuYecKon
XUMUH. 3aKOH COXPAHEHUsSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILLICHUS
SHEPrUU MPU XUMHUYECKUX peakiusx. TeraoBbie d3(h(HEKTh XUMUUECKUX PEaKITUU.
TepMoXUMHUYECKHUE YPaBHEHHUS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHble U rereporeHHsie peakunu. Karanus u katanu3aTtopsl.

OO6patumble 1 HEOOpaTUMbIE peakiuu. XuMHUueckoe paBHoBecue. Koncranrta
XUMUAYECKOro paBHOBecHsl. DaKTOpbl, BIUSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBICHUE U KOHIIEHTPALIUM BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunuun Jle [larenwe.

DnektponuTudeckas aucconuanus. CuibHbIE H  claa0ble  AJICKTPOJUTHL
Crenenp nuccoumanuu. Cpelna BOJIHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
menoyHad. Bomopoaueiii nokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTENeHb  OKUCIICHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipomecchl OKHCICHUS W BOCCTAaHOBJICHUS.
Baxneiiiiie OKHCIUTENNM W BOCCTAHOBUTENM. MeETON 3JEKTpOHHOro OanaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
pa3lIOKEHUE TEPOKCHIA BOAOPOAAa B TMPUCYTCTBUM KaTaand3aTopa, MOJICIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIIuii HOHHOTO OOMEHa, ONpeIesICHIE
Cpelbl PacTBOPOB C IMOMOIIBIO WHJWKATOPOB, HM3YUYEHHUE BIIMSHUS PANTHYHBIX
(GbakTOpoB Ha CKOPOCTh XUMHUYECKOM pEaKIMU U TMOJOKEHUE XHUMHUYECKOTro
paBHOBECHS.

Heopranuveckass xuMus.

[lonoxenne HemeraiwioB B llepuoanyeckoll CcUCTEME  XMMHUUYECKUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHUS MX aTOMOB. DU3MUECKHE
CBOMCTBa HEMETAIOB. AJUIOTPONMS HEMETANIOB (Ha MpUMEpe KHUCIOpOAa, CEphl,
docdopa u yriepona).

Bonopon. Ilonmyuenue, ¢usznueckre M XUMUYECKHUE CBOWMCTBA: PEAKUUU C
METaJUIAaMU W HEMETAJUIAMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ MIpHUIBL
ToIIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxsieHue B MpHUpOE, CIOCOOBI MONy4YeHUs, (HU3MUYECKUue U
XUMHUYECKUE CBOMCTBA. [ aoreHoBomopoabl. BaxkHele KUCIopoACOoAepKalme
coeMHEeHUs rajoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CIIOCOOBI MOJTYYCHUS
rajoreHoB. [IpuMeHeHune rajloreHoB U UX COEAUHECHUN.



Kucmopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI TOMyYEHUS
Kucinopoja. Oru3nyecKkne U XHUMUYECKHE CBOWMCTBA U MPUMEHEHUE KUCIOPOAa U
030Ha. OKCHJIBI U IEPOKCHU/IBI.

Cepa. Haxoxnenue B mpupojie, CHOCOOBI TMOMydeHHs, (Qu3nueckue u
xumuueckue cpoiictBa. CepoBogopon, cyiabduapl. Oxcun cepwi(IV), oxcun
cepbl(VI). CepHucrass u cepHas KHUCIOThI U UX cojid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepbl U €€ COeTUHEHU .

Azor. Haxoxnenue B mpupoje, CrnocoObl mMoiay4deHus, (uudyeckue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIIbI a30Ta. A30TUCTAsi U a30THAs
KHCIIOTHI U UX cor. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHne a3zora
U €r0 COeIMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenwe B mnpupoje, CnocoObl MONydeHHs, (pU3nyeckue u
xumudeckue cBoictBa. Dochumpr u dochun. Oxcunsr docdopa, dhochopras
kuciota U e€ comu. Ilpumenenune ¢ocdopa u ero coeaumnenuii. dochopHbie
yIOOpeHHsI.

VYrnepon, HaxoxkAeHWE B HOpupoje. AJUIOTPONHBIE  MOAU(UKAIUU.
dusznyueckre M XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Oxcup yriepoaa(Il), oxcun yrnepopa(IV), yrombHas kucinora u eé
coNu. AKTHBUPOBaHHBIN yroib, ancopOius. DysiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHeHHne MPOCTHIX BEIIECTB, OOPA30BaHHBIX YIJIEPOAOM, U €rO
COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupojie, cnocoObl MOdydyeHUs, (U3NYECKUe U
xumuyeckue cBorcTBa. Okcua kpemHuaA(IV), kpeMHUeBas KHUCIIOTa, CHIJIMKATHI.
[IpuMeneHue kpeMHus U €ro coequHeHud. CTEKII0, €ro MoJly4eHue, BUJIbI CTEKIIA.

[Tomoxenue MetaninoB B Ileppoanueckor CUCTEME XUMHYECKHAX DJIEMEHTOB.
OCOoOCHHOCTH CTPOCHHUS DSJICKTPOHHBIX O00JI0YEeK aToMOB MeTauioB. OOmme
dbu3nyeckre CBOMCTBA MeETaUIOB. [IpuMeHEeHHE METa/UiIoB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DONEKTPOXUMHUYECKUN PpsAJ HampsbKeHUd MetauioB.  OOmue  crnocoOsl
MOJIyYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MAPOMETAILITYPIUs,
anekTpomeramuryprus. [lositne o koppo3umu MeTawioB. CrmocoObl 3amuThl OT
KOPpPO3HH.

O6mass xapakrtepuctuka metaiwioB I[A-rpynmsl [leproguyeckoit cucTEMBI
XUMUYECKUX DdJeMeHTOB. Hartpuil wu kamuii: mnomydeHue, ¢GU3HMYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHHUM.

OO6mas xapakrepuctuka metauioB IIA-rpynnel I[leprogudyeckoit cucTteMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJbIui: TMOoNydeHue, (U3NUecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEHIECTB U HX COCIMHEHUHU.
XKécTkocTh BOABI M CTOCOOBI €€ YCTpaHEHMUS.



AJIOMUHUN: OTydeHue, pu3nueckue 1 XMMHUUECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTOrO BELIECTBA M €ro coeAuHeHUuH. AM@oTepHble CBOWMCTBa OKCHIA U
TUIPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMILJIEKCHI AJIFOMUHUSL.

OOmass xapakrepucTuka MeTauioB 1o0ouHblXx noarpynn  (b-rpymnm)
[Teproanueckor CUCTEMBI XUMUYECKUX DJIEMEHTOB.

DU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa M €ro coeauHeHnii. OKCUIIbl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarhl, UX
OKHMCJIUTENIbHBIE CBOMCTBA. [loTydeHre U MpUMEHEHHE XpoMa.

OU3NYECKUe MU XHUMHUYECKUE CBOMCTBA MapraHila M €ro COCIUHCHUU.
Baxneiimime coenqunennss wapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranar kanusi, ero OKMUCIUTEIbHbIE CBOWCTBA.

@u3N4eCKUe U XMMHUYECKHE CBOMCTBA Keje3a U ero coenruHeHul. OKCuapl,
ruapokcuasl u conu xeneza(ll) u xeneza(Ill). [Tonyyenue u npuMeHeHUE Keme3a
Y €ro CIUIABOB.

PuU3NUECKNE U XUMHYECKUE CBOMCTBA MeAu U €€ coenunenui. [lonyduenue u
IIPUMEHEHHUE MEAU U €€ COETUHEHUM.

[uuk: momydeHue, (QU3NYECKHE M XUMUYECKHE CBOWMCTBA. AMQOTEpHbBIC
CBOMCTBA OKCHJIA ¥ THAPOKCHUA [IMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[pumeneHue
LIUHKA U €r0 COCIUHEHUM.

DKCNEPUMEHTANBHBIE METOJbl M3YYEHHS] BEIIECTB W WX MPEBPAILLICHUN:
U3ydeHre oOpa3I0oB HEMETaUIOB, ropeHue cepbl, (ocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3YYEHHE KOJUIEKIMH «MeTamisl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U IIETOYHO3EMEIbHBIX METAUIOB ¢ BOAOW (BO3MOXHO MCIOJB30BAHKE
BUJIEOMATEpPUAJIOB), B3aHUMOJICHCTBUE IIMHKA M JKejie3a C PacTBOPAMHU KHUCIOT U
1IEJI04YEH, KAYECTBEHHBIC PEAKIIMA HA HEOPraHWYECKUE aHUOHBI, KATUOH BOAOPOAA
M KAaTUOHBI METAJUIOB, B3aUMOJCWCTBHE THUIPOKCUIOB AIOMHHUS W ILUHKA C
pacTBOpaMu KHUCJIOT W IIEJIOYEH, PEIIEHNE HKCIEPUMEHTAIBHBIX 33/1a4 M0 TEMaM
«"anorens», «Cepa u €€ coequHeHUs», «A30T U Gochop U UX COCAUHEHUS»,
«MerTasibl TJIaBHBIX TOATPYII, «MeTamibl TOOOYHBIX MOATPYIIID).

XUMUS ¥ KU3HB.

Ponb xumMum B 0OecrieueHnH yCTOMYMBOrO pa3BUTHs 4yesnoBeuecTBa. [lonsaTre
O Hay4YHbIX METOJAaX NO3HAHUS M METOJOJIOTUA HAYYHOIO HCCIIEIOBAHMUS.
Haydnble mpuHIKIBI OPraHU3AUN XUMHYECKOTO MPOU3BOACTBA. [IpoMblIeHHBIE
CIOCOOBI MOIYYEHHUS BaXXKHEUIIUX BEUIESCTB (HAa MpUMEpPE MPOU3BOACTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMBIIIEHHBIE CITOCOOBI MOYyYeHUSI METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEW Cpelabl U €ro IOCIEICTBHS.
Ponp xuMum B o6ecriedeHrH SHEPreTUIeCKON OE30MacHOCTH.

XuMHsi H  300pOBbE€ UeioBeKa. JlekapcTtBeHHble cpeacrtBa. lIpasuiia
VCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENApaToB. Poinb XuMUM B pa3BUTUN MEIUIIUHBI.



XuMUs MHIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Poib xumuu B
o0ecTieueHNH MUILEeBON 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpeactBa. beiroBas xumus. [lpaBuia
0€30MacHOro0 HCMHOJIb30BAHMS IPENapaToB OBITOBOM XHUMHUU B IOBCEIHEBHOU
KU3HU.

XuMHUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepuayibl (IEMEHT,
OeToH).

XuMHS B CEIBCKOM X03s11cTBe. OpraHnveckue U MUHEpaJIbHbIE YTI0OpEHUSI.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKU, CTEKJIO, KEepaMHKA.
Marepuansl 11 351eKTpoHUKHA. HanoTexHonorum.

Pacuérnrble 3agaun.

Pacuétel: mMacchl BelecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBAa BEIECTBA) MPOAYKTOB PEAKIUHU, €CIU OJIHO U3
BEIIIECTB MMEET MpUMECH, Macchl (00bEMA, KOJMMYECTBA BEIECTBA) MPOIYKTA
peakluu, €clId OJHO M3 BEUIECTB JAaHO B BHJIE pPacTBOpa C OMNPENEIIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U  MOJSPHOU
KOHIICHTPAIIMM BENIECTBA B PACTBOPE, JOJM BBIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOKHOTIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanius  MeXNpeAMETHBIX  CBSI3€M MpU  W3YYEHUH  OOmIel
HEOpPraHn4yeckon xumuu B 11 Kiacce OCyIIEeCTBISETCS Yepe3 MCTOIb30BaHUE KAK
OOIIUX €CTeCTBEHHO-HAYUYHBIX MOHSATHUM, TaK U MOHITUHN, IPUHATHIX B OTJEIbHBIX
IpeaAMeTax €CTECTBEHHO-HAYYHOT O IUKJIA.

OO61Iue ecTeCTBEHHO-HAYUHbIC MMOHATHS: SIBJIEHUE, HAY4YHBIM (DAKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKAIUs, MePUOJUIHOCTh, HAOIOIEHNUE,
U3MEpPEHHE, IKCIEPUMEHT, MOJIEITb, MOJICINPOBAHUE.

®u3nka: Marepus, MHUKPOMHDP, MAaKpOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TeN0, OOBEM, arperaTHOE COCTOSHHME BEIEeCTBA, WACAIbHBIN Ta3,
¢dbusznuecKkue BEIMYNHBI, CIMHAIIBI M3MEPEHUS, CKOPOCTh, YIHEPTHUS, Macca.

buonorus: kinerka, opraHu3M, 3KocucTema, onocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTBI, O€JIKH, KUPBI, YTIEBOJIbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMbI€, TOILIUBO,
PECYPCHL.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUTYPIUsl, CTPOUTEIbHBIE
MaTepHallbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, MUILIEBAas MPOMBIIUIEHHOCTD,
dapmarieBTHUECKast MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



mnperaaparoB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MATCpHaJIOB, OSJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOI'MH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

B COOTBETCTBMM € CHUCTEMHO-ACATENBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
obmiero 00pa3oBaHUs BBIACNIEHBI  CIEAYIOIIME COCTABJIAIOIIME: OCO3HAHHE
OOYyJaromMUMUCA POCCUMCKON TpaKJaHCKOM HWJIEHTUYHOCTH,; TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEAEICHUIO; HATMYNE MOTHUBALUHU K
OOy4eHHIO; TOTOBHOCTH M CIOCOOHOCTH OOYyYaroUMXcsi pPYKOBOJCTBOBATHCS
NPUHATHIMH B OOIIECTBE TNpaBUJIaMH M HOpPMamMu TMOBEJEHUS; HaJIM4ue
IPABOCO3HAHMUSI, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTD
KU3HEHHbIE TUTAHBI.

JIM4HOCTHBIE pe3ydabTaTbl OCBOEHUS IMpeaAMeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OMbITA MO3HABATEIBHOM M TMPAKTUYECKON NEITEIbHOCTH
0o0y4Jaromuxcs B MPOLIECCE pealn3alud 00pa3oBaTeIbHON EATEIbHOCTH.

JIuyHOCTHBIE pE3ylbTaTbl OCBOCHUS MpeaMeTra «XUMHUSD OTpaXKaroT
c(OPMUPOBAHHOCTh ONbITA IIO3HABATEILHOW W MPAKTHUUECKOH N1€ATEIbHOCTH
oOydJaromuxcs B MPOIECCe pealiv3alud o0pa30oBaTEIbHOM AEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS:

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00s13aHHOCTEH,
YB)XCHHS K 3aKOHY U TIPABOTIOPSIIKY;

MPEICTaBICHU O COLUUAIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN Y4EOHBIX M MO3HABATEIbHBIX 3a71a4, BBHIMOIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TMOHUMATh M MPUHUMATH MOTHUBBI, HAaMEPEHHUs, JIOTUKY U
apryMEeHTHI IPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUAOB YU€OHOW NESTEIbHOCTH;

2) IaTpMOTHYECKOTr0 BOCIIUTAHMS

LHEHHOCTHOI'O OTHOIICHHS K MCTOPUYECKOMY W HAyYHOMY HAacCIJEIUI0
OTE€YECTBEHHON XNMHH;

YBa)KEHUS K IpOIecCy TBOpPYECTBA B O0JACTU TEOPUM U MPAKTUUYECKOIO
MPWIOXKEHUS] XHUMHUHU, OCO3HAHMSI TOrO, 4YTO JaHHbIE HAYKH €CTh pPE3yJbTar
JUIMTENIbHBIX ~ HAOMIOACHWM, KPOIMOTJIMBBIX  JIKCIEPUMEHTAJIBHBIX  TOWCKOB,
MOCTOSIHHOTO TPYJia YYEHBIX U TPAKTUKOB;



MHTEpECa M TI03HABATENIbHBIX MOTHBOB B TIOJYYEHUHU M TMOCIEAYIOIIEM
aHanu3e MH(OpMaIMU O MEPETOBLIX JOCTHXKEHUSX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 NTOBEACHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIlUH, CBSI3AHHBIC C XUMUYCCKUMHM SBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUESHTUPYSACh HA MOPAIhHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIIEHHBAaTh CBOE TMOBEICHHE M TOCTYIKHU CBOUX TOBApHIICH C
MO3UIMH HPABCTBEHHBIX W MPABOBBIX HOPM U C y4ETOM OCO3HAHUS TOCICICTBHIMA
MOCTYIIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

MOHMUMAaHUS [EHHOCTEH 3M0pOBOTO W 0Oe3omacHOro o0pasa IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJI OE30IMacHOr0 oOOpalleHus C BelleCTBaMU B OBITY,
MIOBCETHEBHOM JKU3HU, B TPYIOBOH JACSITEILHOCTH;

MOHUMAaHUS [EHHOCTH TIPAaBWJI HWHIWBHUIYAILHOTO W  KOJUIGKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YIPOKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMSI TIOCTCACTBUN M HENMPHATHS BPEIHBIX MPUBBIYCK (yHOTpEOICHUS
QJIKOT0JISI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHMKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIEA0BATEIbCKOM
NESITENbHOCTH, OOIIECTBEHHO TIOJIG3HOM, TBOPYECKOM W  APYrUX BUIAX
NEeSATeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3aaad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHUIO NMPOPECCUil pa3iuyHOro poja, B TOM
YUCJIe Ha OCHOBE MMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYY, JIOJAM TPYyJla U pe3yJibTaTaMm TPYIOBOH JAESTEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYaJIbHOM TpacKTOpUU
oOpa3oBaHusi, Oynymieil mpodeccur U pealn3alvi COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpedHOCTEN 0011IECTBa;

6) PK0JI0rM4eCKOro BOCIIUTAHMS :

AKOJIOTUYECKHU 11€JIeCO00pa3HOTO OTHOIICHUSI K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIOOATLHOTO XapaKTepa HKOJIOTHYECKUX MPoOJieM, BIHSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOIHOMN U COIIUATBLHON CPEJIbl;



OCO3HAHMS HEOOXOJAMMOCTH WCIOJIb30BAaHUS JTOCTHKCHUN XUMHH  JIS
pelIeHUs BOMPOCOB PAllMOHAIBLHOIO MPUPOIO0IOIL30BaHNUS;

AKTUBHOTO HENpUATUS JIEUCTBUM, NPUHOCIIIMX BpEld OKpYKAIOIIEH
MPUPOJHON Ccpefie, YMEHUS MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTMYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX TEUCTBUU U MPEIOTBPAILIATh UX;

HaJUYUsl PA3BUTOT'O SKOJOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKOU KYIbTYPHI,
OTbITA NEeSATeIbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAaTbCSI MU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAJILHOU
MpaKTUKE, CIOCOOHOCTM U YMEHHMS AaKTUBHO MPOTUBOCTOSITH  HUJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKH 1 0OIIECTBEHHON MPAKTHKHU;

MOHUMAaHUs CHeUUM(PUKH XMMHU Kak HayKd, OCO3HaHUA €€ pOoJau B
(dbopMUpOBaHUN PAITMOHATBHOTO HAyYHOTO MBINIICHUS, CO3JIaHUU IEJOCTHOTO
IpEeJICTaBIICHUsI 00 OKPY)KaIoIleM MHUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS,

yoexaEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHUM JJII  COBPEMEHHOM
IUBWIM3ALUM: B €€ TyMaHHCTUYECKON HAaMpaBICHHOCTH W BaXHOM poOJK B
CO3IaHMHM HOBOW 0a3pl MaTepuaIbHOW KYJIBTYPbl, B PEUICHUU TJIOOATBHBIX
npoOJieM YCTOMUYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUeHUHN
YCIIOBUH YCIICIIIHOTO TPYAa M DKOJIOTUYECKH KOM(POPTHOM KM3HU KAKIIOTO YJeHA
00I1IeCTBa;

€CTECTBEHHO-HAYYHOH T'PAMOTHOCTH: [OHHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJy4aeMbl€ 3HAHUA ISl aHANIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U
MPOUCXOJAIINX B HEM U3MEHEHUM, YMEHU JeJIaTh 00OCHOBAHHbBIC 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M HMEIOUIMXCS JaHHBIX C 1[N0 MOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJB30BaTh XUMHWYECKUE 3HAHUS IS
pelieHus IpooJieM B peaiabHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECa K MO3HAHUIO, UCCIEA0BATEIBCKON NEATEIbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHUIO U
caM0o0Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pas3iuuHbIX chepax mpodeccrHoHaTbHOM
NEeSATeTLHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3yIbTaThl OCBOSHUS MPOrPaMMbl MO XMMHUHU HA YPOBHE
cpenHero o01ero o0pa3oBaHUs BKIIOYAIOT:

3HAUUMbIE  JUIS dbopMupoBaHus MHUPOBO33PEHUS o0yJaromuxcs
MEXTUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpPAa H CIHCONU(PUKY METOJOB IIO3HAHWS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, YHEPTHUs, SBJICHHE,
IPOIIECC, CUCTEMa, HAYYHBIH (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOACHUE, H3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHBEpCAJIbHBIC Y4eOHBIE NCHCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

pEryIsTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTH U COITUATBHON KOMITETCHITMH 00 y4JatoIInXCs;
CTIOCOOHOCTH o0 yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIBHBIC y4eOHBIC
JICUCTBUS B TI03HABATEILHON U COLIMAIILHOM MPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAOT OBJAACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS

1) 6a30BbIE JTOTHYECKHE AeliCTBUSA:

CaMOCTOSITETILbHO  (OpMyJIMpOBaTH M aKTyaJIM3UPOBATH  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeAessiTh e JCATEIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEILHOCTH C ITIOCTABIEHHBIMU LMY,

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIILICHHUS:
BBIJICTISAITh XaPAKTEPHBIC TMPU3HAKU TOHATUM W YCTAaHABJIMBATh HMX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS JJIsI OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

BEIOWpAaTh OCHOBAaHUS W KPUTEPUU I KIAcCU(UKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIIN;

YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKAY H3y4acMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHHU), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SIBIICHUSX, (POPMYJIMPOBATH BHIBOJIBI M 3aKIIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUU CHMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPa30OBLIBATH MOJICILHBIC MTPEJICTABJICHUS — XUMUUECKUN
3HaK (CHMMBOJI) JJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peaKkuu — TpU pEIIeHWH Y4YeOHBIX MMO3HABATEIbHBIX W MPAKTHUYECKUX 3aj1ad,
MPUMEHSTHh Ha3BaHHbBIC MOJEIbHBIC TIPEICTABICHHUS IJIs BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB N3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIHIA.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJIOB HAayYHOTO IMO3HAHUS BEIIECTB MU XMUMHUYECKHX
peakiui;

(bopMyIMpOBaTh LETU U 3314l UCCIIEOBAHUS, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa
NO3HAHUSI U OCHOBBI i1 (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBbIX CYXKJICHUMH;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIbHOI'O IUJIAHUPOBAHUST U MPOBEICHUS
YYEHUYECKHX 3KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOMIONATh 3a XOA0M
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (opMyIHpOBaTh
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJIATb 0OOCHOBAaHHBIN OTYET O MPOJETaHHOW padboTe;

npuoOpeTaTb ONBIT YYEHUYECKOM MCCIIEAOBATENbCKOM M MPOEKTHOU
JESITENIbHOCTU, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY
MOMCKY METOJI0OB PEIICHHUs] NPAKTUYECKUX 3a]ady, MNPUMEHEHHUIO pPa3IHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ unopmanmei:

OPHEHTHUPOBATbCS B Pa3IMYHbIX HCTOYHUKAX HUHPopManuu (HaAy4HO-
NOMyJIsIpHAs JIUTepaTypa XHUMHUYECKOTO COJAEpXkKaHUs, CIPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHAnM3UpOBaTh MH(POPMAIUIO PA3IUYHBIX BHJIOB U (POpM
IpeCTaBIICHUS, KPUTHYECKU OLICHHUBATh eé JOCTOBEPHOCTD "
HENPOTUBOPEUUBOCTH;

bopMynupoBaTh 3aPOCHl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpMaLMK, HEOOXOIAUMOW I BBINOJIHEHUS Y4eOHBIX 3a7ad
OIpeNEeIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HUCMHOJIB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
uHopmanuu (cxembl, rpadyKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIpyTHUe);

UCIOJb30BaTh HAay4YHBIM $3bIK B KauecTBE CpeICTBAa IpU padore cC
XUMUYECKOM MH(pOpMaLMe: NPUMEHATh MEXIpeIMETHbIe ((pu3nyeckue Hu
MaTeMaTU4YeCKUe) 3HaKU U CUMBOJIBL, (hOpMYJibl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATI'TIAJAHOCTH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:



3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMbI B X0JI€ AUAIOora 1/miu
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIHPOBATH CBOU MPENIIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3a1a4H;

BBICTYTIATh C TPE3CHTAIMCH pPe3yJbTaTOB TO3HABATEIHLHOW JIESATEIHHOCTH,
HOJYYCHHBIX CAMOCTOSATEIBHO HUJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJTHCHHUH
XHUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKON pabOThl 1O MCCIIEOBAaHUIO CBOWCTB
U3y4aeMbIX BCILNECTB, pealn3alii yueOHOro MpoeKTa, U GOPMYIHPOBATh BBHIBOIBI
10 pe3y/bTaraM IPOBEAEHHBIX HCCICIOBAHUN IMYyTEM COTVIACOBAHUS IO3WIUN B
X071 OOCYXKJIeHUS U 0OMEHA MHEHHUSIMH.

PerynsiTuBHBIC YHMBEpCAIbHbIe Y4eOHbIe 1eliCTBUA:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh M OCYIIECTBISITH CBOIO I103HABATEIBHYIO
JeSTeNbHOCTh, OHpezessis e€ IeNu M 3ajadd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEAJaraeMblii  adrOpuTM JCUCTBHHA IpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIIEJOBaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (deKTUBHBI cHOcO0 HMX peleHUus ¢ Y4E€TOM IOJNyYyeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JIEATEIIBHOCTM HAa OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHMSI IPOTrPAMMBI IO XMMHUU HA yTIyOIEHHOM
YPOBHE Ha YPOBHE CpPEAHEr0 OOILIEro oOpa3oBaHUs BKIKOYAIOT ClEHU(UUYECKHE
U1 y4eOHOro mpeaMeTa « XuMUs» Hay4dHbIE 3HAHUSI, YMEHHS U CIIOCOOBI AeMCTBUM
[0 OCBOEHUIO, MHTEPIpPETAlMM U NPeoOpa30BAHUIO 3HAHUMN, BUBI JIE€ATEIbHOCTH
M0 TMOJYYEHHIO HOBOTO 3HAHUSA M MPUMEHEHHUIO 3HAHWUW B Pa3IMYHBIX y4EOHBIX
CUTYalHsIX, a TAKKE B PEaJIbHBIX KU3HCHHBIX CUTYalUsAX, CBA3aHHBIX ¢ XUMHEH. B
IporpaMMe II0 XUMHM IIPEAMETHBIE PE3YyNbTaThl IPEACTABICHBI IO TOAaM
W3y4YECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABJICHUI: O MECT€ W 3HAYEHWU OPTraHUYeCcKOu
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOCCIEUCHUH YCTOMYHUBOTO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTMUECKOM, YHEPreTUUECKON U



MUTIEBON O€301MaCHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JJaHUW HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPruu, B o0ecrieueH panoHaIbHOTO
IPUPOIONIOJIb30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS] M OOIIEH KyJIbTYphI
YeJIOBEeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpELIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraIOIINE MOHATUS — XUMUYECKUM AJIEMEHT, aTOM, AP0 U AJICKTPOHHAs
o0oyioyka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alMs AaTOMHBIX OpOuTalaed, HWOH, MOJEKYa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajgukan, CTPYKTypHble GopMmyibl (pa3BEpHYTbIE, COKpalll€HHbIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass U MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHUYECKAas), HM30MEPbl, TI'OMOJOTMYECKUN psll, TOMOJOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJ- U a30TCOJIEPKAIlUE OPraHUYECKUE COCAMHEHHUS, MOHOMED, MOIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHCHUS
U TPEBpAIlllCHUs] HDHEPrUh TPU XUMHUYECKUX PEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIHE B OCHOBE
NOHUMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUIL; MPEICTABICHUS
0 MEXaHM3MaX XHUMHUYECKHX pPEaKlIHi, TEPMOJUHAMUYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekTrl, opueHtantsl | u Il pona);
(baKTOJIOrMYeCKUe CBEJEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHHH U O€30MacHOM
UCTIOJIb30BAaHUM BAXHEHIITMX OPraHMYECKUX BEIMIECTB B OBITY M MPAKTUYECKOM
JNEATeIbHOCTA  4eJIOBeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOICTBA (HA MPUMEPE MPOU3BOICTBA METAaHOJIa, IepepabOTKU HEDTH);

chOpMUPOBAHHOCTh YMEHHWI: BBISBIISATh XapaKTEPHbIE TPHU3HAKU TOHITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPHU
ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCIIOIb30BaTh XUMHUYECKYI0 CUMBOJMKY IS COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHMYECKUX
BEILECTB;

COCTaBJIATh YPABHEHUSI XMMHYECKUX PEAKIIUM U PaCKpPhIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
AJEKTPOHHOTO OallaHca JTUX peakKlHil, peakluuii HOHHOTO oOO0MeHa MyTEéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HMOHHBIX YPaBHECHUIA;



W3TOTABJIMBATh MOJIEITH MOJICKYJ OPTaHMYECKUX BEIIECCTB JJIS1 WIUTFOCTPAIAH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCTh YMEHUH: yCTAHABIMBATH MPUHAMICKHOCTh HU3YUCHHBIX
OPraHMYECKUX BEMIECTB TO WX COCTaBy W CTPOCHHIO K ONpPEIeIEHHOMY
KJIaCCy/TpyIIe COCNUHEHWM, JaBaTh WM Ha3BaHUA 1O CHUCTEMaTHYECKOM
HomeHkarype (IUPAC) u npuBOIWUTH TpPUBHAIBHBIC HA3BAHMS ISl OTACIBHBIX
IPEICTaBUTENICH OPraHWMYECKUX BEIIECTB (ITHUJICH, allETUJICH, TONYOJI, TIUIECPHH,
ATUJICHTJIMKONb, (eHoJ, (QopMalbAETh], aleTalbJeTu/l, aleTOH, MypaBbUHAS
KHUCJIOTa, YKCYCHAs KHUCJI0Ta, CTEAPUHOBAsI, OJICHHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJlaHWuH, MaJibTo3a, (PyKTO3a, aHWINH, TUBUHUJ, W30IPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHE);

chOpPMUPOBAHHOCTh YMEHHSI ONPENEIATh BUJl XUMHUYECKOW CBS3U B
OPraHMYECKUX COCOUHEHUSX (KOBAJICHTHAsT W WOHHAS CBS3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHS TPUMEHATH TOJOXKEHUS TEOPHU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa aiisi 00bsCHEHUs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMHUPOBAaHHOCThP ~ YMEHHUW  XapaKTEpHU30BaTh  COCTaB, CTPOCHHE,
dbusznueckre M XUMUYECKHE CBOMCTBA TUIMWYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AIKCHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTHUYECKUX YIJIEBOIOPOJOB, CIUPTOB, albJECTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, TTPOCTHIX M CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHCHUH |
aMUHOB, AMUHOKMCIIOT, OEJIKOB, YIJEBOAOB (MOHO-, JIU- W TOJHCAXapujioB),
WUTIOCTPUPOBATh ~ T'E€HETUYECKYID  CBA3b  MEXKAYy HUMH  ypaBHEHUAMH
COOTBETCTBYIOIIUX XHMHUYECKHUX PEAKIUA C HCIOJB30BAHHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yMCHHS TIOATBEPKJATh Ha KOHKPETHBIX IPHUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKUX COSAUHEHUN OT
KPaTHOCTH W THUITA KOBAJICHTHOM CBSI3M (G- U T-CBS3H), B3AUMHOT'O BIIUSIHUASI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIEBOJOPOTHOTO
CeIpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro MepepadoTKU M
IPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MEePepadOTKY;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUI O E€CTECTBEHHO-HAaY4YHBIX
METOJIaX MO3HAHUSI — HAOJIOJCHUH, U3MEPEHUHN, MOJCIUPOBAHUHU, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh OTH 3HAHUS;

chOpMUPOBAHHOCTH YMEHUS MPUMEHSTH OCHOBHBIE orepanuu
MBICITUTCIIPHOM JCATEILHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3allUIO0, BBISBICHHE MPUUYMHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3Y4CHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHM: BBISBIATH B3aUMOCBSI3b XHUMHYECKUX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJjiee OCO3HAHHOTO IOHMMAaHHUs CYIIHOCTH MaTepHaJbHOTO €IMHCTBA MHUpa,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS 10 OPraHUYECKOW XUMHUHU JJii OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOPMUPOBAHHOCTh YMEHHUM: MPOBOAUTH PACUYEThl IO XUMHUYECKUM
dbopMmysiaM ¥ ypaBHEHUSM XMMUYECKUX PEAKIUA C UCIOJIb30BaHUEM (PU3HUYECKUX
BeIMYMH (Macca, OOBEM Ta30oB, KOJUYECTBO BEIIECTBA), XaPaKTEPHUIYIOIINX
BEIIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHHUIO XUMHYECKOU
dbopMyJibl BEIIECTBAa MO HM3BECTHBIM MACCOBBIM JIOJIIM XHMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHus, TIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOrHO3UPOBATh, AaHAJIM3UPOBATh U OlICHUBATh
C TIIO3MIMH  DKOJOTMYECKOH  0€30IacHOCTH  IOCJIEACTBUS  OBITOBOM U
IIPOU3BOJICTBCHHOM JICSITEIPHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, MUCIIOJIb30BATh MOJIYYECHHBIC 3HAHUS JJISI IPUHSATHUS TPAMOTHBIX PEIICHUMN
po0JieM B CUTYaIUSX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHM: CaMOCTOSITENILHO IIAHUPOBATh M ITPOBOJIUTH
XUMUYECKUN HKCIEPUMEHT (MOJy4YeHHE U U3YYEHUE CBOMCTB OPraHMYEeCKUX
BEIIIECTB, KA4YECTBEHHBIC PpEAKIMHU YIJEBOJAOPOJAOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOACPXKAIIIMX OPraHMYECKUX BEUIECTB, PEHICHHUE AKCIEPUMEHTATbLHBIX
3a/lad 10 pACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM MPaBUII
0e3omacHOro OOpalieHusi ¢ BEMeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBAHHEM,
dbopMynMpoBaTh 1€ HUCCJCAOBaHUSA, TMPEACTABIAT, B pa3audyHON (opme
pe3yabTaThl IKCIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUIA:

coOJII0/1aTh MpaBHIa SKOJOTHYECKU 11€JIeCO00pa3HOT0 MOBEACHUS B OBITY U
TPYJIOBOM JEATETLHOCTU B LIEJAX COXPAHEHUSI CBOErO 30POBbS, OKPYKAIOIIEH
MPUPOIAHON CPEeAbl U JOCTUAKEHUS €€ YCTOMUYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTh TOKCHUYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3Mbl
ONPEACIEHHBIX OPraHUYECKUX BEILIECTB, MOHMMAs cMbICi nokaszatens [1JIK;

aHAJIM3UPOBATh I1€JIECOO0PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh II€JICHANPABICHHBIA TOMCK
XUMUAYECKON MHPOpMAILIMK B pa3IMUHBIX UCTOYHUKAX (HAy4yHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpPeicTBa MaccoBOi mHBopMaluu, HTepHeT U IpyTrue), KpUTHIECKU
aHAJIM3UPOBATh XMMUUYECKYIO MH(pOpMaIuio, nepepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUHM C MIOCTaBJIECHHON y4eOHOM 3a1aueii.



11 KUIIACC

[IpeameTHble pe3ynabTaThl OCBOCHHMS Kypca «OOmas W HeopraHuydeckas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUAILHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUM NPUPOABI, O MECTE€ U 3HAUYECHUHU
XUMUHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ POJU B OOCCIEYEHHH YCTONYUBOIO
pa3BUTHUS, B PEIICHUU MPOOJEM HKOJOTUUECKOM, IHEPreTUYECKOM U MUIIECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3JaHMHM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIrvH, B OOECIEUEHUU PAIMOHAIBHOTO MPUPOIONOJIb30BAHUS, B
dbopMUpOBaHUM MHPOBO33PEHUS H OOIIEH KyJIbTYyphl UEIOBEKa, a TaKxKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO M TPUPOIHOMN

cperne;
BJIaJICHUE  CHCTEMOW  XMMHYCCKHX  3HAHHWHA, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloNIue TIOHATHS — XUMHUYECKHH DJJIEMEHT, aToM, SApO aroMma,

M30TOIIBI, SJICKTPOHHAsI 000JI0UKa aToma, S-, p-, d-aTOMHbBIE OpOUTAN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUSI aToMa, TUOpUIM3aIisl aTOMHBIX OpOWTalied, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPULATEIBLHOCTb, CTEINEHb  OKHUCIICHUS,
XUMUYecKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METa/UInuecKas, BOJOpOAHAs),
KPUCTAJUIMYECKAsT PEIIETKA, XUMHUYECKAsl peaklus, pacTBOpP, DJIECKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTUYECKAS JTHCCOLMALMS, CTENEHb JUCCOLMAIWH,
BOJIOPOJIHBIN MOKa3aTelb, OKHCIWTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ ekt
XUMHUYECKOW pEaKUH, CKOPOCTh XMMUUYECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOpHUS AJIEKTPOJUTUUECKON TUCCOIMALUM, TEPUOIUYECKU
3akoH [[.. MeHnneneeBa, 3aKOH COXpPAaHEHHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS SHEPIUM NMPU XMUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUN SI3bIK
XUMHWHU, MHPOBO33PCHUECCKHE 3HAHUA, JIEKAIIUE B OCHOBE IMOHUMAHMS
OPUYMHHOCTA U CHCTEMHOCTHM  XUMHUYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJCTABJIECHUSI O CTPOCHUMH BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIPHOM U
HAaIMOJIEKYJSIDHOM  YPOBHSIX; IPEACTABICHUS O MEXaHMW3Max XHUMHYECKUX
peakuuii, TEPMOJAMHAMMYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, 0 XMMHYECKOM pPABHOBECHUH, PACTBOpPAX U JUCHEPCHBIX CUCTEMAX;
(akTONOrMYeCKue CBEJEHUS O CBOMCTBAX, COCTaBE, MOJYYEHHH M OE€30MacHOM
WCIIOJIb30BAaHUN BKHEUIIMX HEOPTraHUUECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NESITEIbHOCTA ~ YeJOBEKa, OOMIMX  HAay4YHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHHWI: BBISBIIATh XapaKTEpHbIE MPHU3HAKU TOHITHH,
YCTaHABJIMBATh UX B3aWUMOCBSA3b, UCIIOIb30BaTh COOTBETCTBYIOIIUE IOHITUSA IPU
ONMMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHHUII;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJHKY JIJISI
coctaBieHus (OpMYNT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIIUi,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
BEILECTB;

c(hOpMUPOBAHHOCTH YMEHUS ONPEACNIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BUJ XUMHYECKON CBS3U (KOBaJIEHTHAas,
WOHHAsl, METAJJIMYEeCKasi, BOAOPOJHAsA), THUI KPUCTAUIMYECKON PpemETKU
KOHKPETHOT'O BEILECTBA,;

c(hOpMUPOBAHHOCTh YMEHHSI OOBACHSTH 3aBHCHUMOCTb CBOMCTB BEILECTB OT
BUJAa XUMHYECKOW CBSI3M W THUMNA KPUCTALIMYECKOW PEmIETKA, OOMEHHBIA U
JIOHOPHO-aKILENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

chOpMUPOBAHHOCTh ~ YMEHMI:  KJIAcCU(UIMPOBATh:  HEOPraHUYECKUE
BEIIECTBA 0 UX COCTABY, XUMHUUYECKUE PEAKIUU 10 PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pearupyrouux BeUIECTB, TEIUIOBOMY 3G (hEKTy peakuuu, U3MEHEHHIO
CTENEHEl OKHUCIEHUS JJIEMEHTOB, OOpPaTMMOCTH, YYacTUIO KaTajlu3aropa u
JPYTHE); CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUSI M KPUTEPUU TSl KJIaCCU(PUKALIMU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICT MEPUOANYECKOTO 3aKoHa JI.
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y MMPOTHOCTUYECKYIO (DYHKIUU;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHMMHYECKMX JJIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuonnueckorn  cucrtemsl  J.MI.  MengeneeBa,  UCHOJIb3YSl  TMOHSTHUA
«QHEPreTUYECKUE YPOBHH», «IHEPreTUUECKHUE MOJYPOBHU», «S-, p-, d-aTOMHbIE
opOUTANIN», «OCHOBHOE W BO30YKIEHHOE JHEPre€TUUYECKUE COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKHUX DBJIEMEHTOB U MX
coeAuHeHUM no mnepuoaaM u rpynnaM Ilepuommueckon cucremsr /. W
MeHnneneeBa, BaJIEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh ~ YMEHMM: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHAYECKME  CBOWCTBAa  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKHMMHU BEIIECTBAMHU C
MIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIN;

c()OPMUPOBAHHOCTh ~YMEHHUSI  PACKpbIBaThb CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEAKUUH; peaklril MOHHOrO OOMEHa MYTEM COCTABIEHUSA UX MOJHBIX H
COKpAallEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMd  TUAPOIU3d;  peaklui
KOMIIJIEKCOOOpa3oBanus (Ha MprUMepe THAPOKCOKOMITIIEKCOB ITMHKA U aTFOMUHUS );



C(OPMUPOBAHHOCTh yMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEaKIUi C y4€TOM HUX DHEPreTHMUECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMYECKOM peaklMM B 3aBUCUMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PABHOBECHSI TI0]] BIMSHHEM
BHEITHUX Bo3aelicTBuil (mpunnun Jle [atenne);

C(OPMUPOBAHHOCTh YMEHHsI XapaKTEpHU30BaThb XUMHUYECKHE PpEaKIluy,
JeXKale B OCHOBE MPOMBIIIJICHHOTO TOJYYEHUs CEPHOM KHCIOTHI, aMMHUaKa,
o0miye HayyHble MPUHLMIBI XUMUYECKUX MPOU3BOJACTB; 1€JI€cO00pa3HOCTh
NPUMEHEHHUs HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHsI COOTHOIICHHUS PUCK-T10J1b3a;

C(OPMHUPOBAHHOCTH BIAJCHUS CUCTEMOM 3HAHMA O METOAaX HAaydHOTO
NO3HAHUSl SABJIIEHUW TPUPOALl — HAOIIOJEHUEe, H3MEpEHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIH ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHATh 3TH 3HAHUS TIPU SKCIIEPUMEHTATbHOM MCCIIEIOBAHUH BEIIECTB
U sl OOBSCHEHUS XUMHYECKHX SIBICHUH, HMEIONMX MECTO B TIPUPO/IE,
MPAKTUYECKOMN NEeITELHOCTH YEJIOBEKA U B MOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISTh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU M TIPEICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee OCO3HaHHOTO TOHUMaHUSI MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTb YMEHHUS MPOBOAUTH pAcU€Thl: C HCHOJIH30BAHHEM
HNOHATUN «MaccoBast J0JIs1 BELECTBA B PAaCTBOPE» U «MOJIIpPHAST KOHILIEHTPALIMSDY;
MAacchl BEIIeCTBa MM 00BhEMa ra3a 1Mo M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOUIMX B PEAKIMM BELIECTB; TEIJIOBOTO 3(dekTa
peaKIy; 3HaYEHUs BOJOPOIHOrO TOKAa3aTelisi PacTBOPOB KHUCJIOT W IIEIOYEH C
W3BECTHOM CTENEHBIO JHUCCOLMAIMU; Macchl (00bEéMa, KOJMYECTBA BEIECTBA)
IPOAYKTa PEaKIUU, €CIM OJTHO U3 MCXOAHBIX BELIECTB JIaHO B BUJE pacTBoOpa C
onpeeIEHHON MacCOBOU JI0JIEM pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30OBITKE
(MMeeT TpUMECH); JOJIM BbIXOAA NPOAYKTa pPEaKUUu; OOBEMHBIX OTHOIIECHUN
ras3os;

c(hOpMUPOBAHHOCTh YMEHMI: CaAMOCTOSITEILHO IUIAHUPOBATh W IMPOBOIUTH
XUMUYECKAA  DKCIEPUMEHT  (IIPOBEIEHHUE  pPEaKIUd  HOHHOIO  OOMEHa,
MOJITBEPK/ICHHE KaYeCTBEHHOI'O0 COCTaBa HEOPraHMYECKUX BEIECTB, ONMpECIICHUE
Cpellbl PacTBOPOB BEIIECTB C IMOMOIIBIO HMHAMKATOPOB, HM3YUYCHUE BIUSHUSA
pa3nuyHBIX  (AaKTOPOB HAa CKOPOCTh XHUMHYECKOHW  pPEaKkIUH, peIIeHHe
SKCIIEPUMEHTAIbHBIX 3a7ay 1o TemaMm «Metawsl» U «Hemeramsy) c
coOroIeHueM TpaBui 0€30MacHOr0 OOpaIleHUs C BEMIECTBAMHU U JJAOOPaTOPHBIM
obopynoBaHueM, (OpPMYJIUpOBaTh LE€ldb HCCIENOBaHUS, NPEIACTABIATH B
pa3nuyHOi (QopMme pe3yiabTaThl HKCIEPUMEHTA, aHAIU3UPOBaTh U OIEHUBATh HX
JOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTH YMEHHI: COOTIOAATH TPABHIIIA MTOIH30BAHUS XUMHIECKOU
nocyiol W JabopaTOpHBIM O0OpyIOBaHUEM, OOpaIleHUs C BeEIIeCTBAMU B
COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIMOJHEHUIO JTa0OpATOPHBIX XUMUYECKHUX
OIBITOB, 3KOJIOTMYECKH L€IeCO00pa3HOro MOBENECHHUS B OBITY W TPYAOBOM
NEATEIbHOCTU B LEJSAX COXPAHEHHUSI CBOETO 3J0POBbs, OKPYXAIOLIEH MPUPOIHON
cpenbl W JIOCTHXKEHUsSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOTO JEHCTBUS HAa YKWBBIC OPraHU3MbI OMPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, TOHUMAas cMbIch rtokasaress [11K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYHIECTBIIATh II€JICHANPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAINK B PA3TMYHBIX UCTOUYHUKAX (HaydyHas ¥ y4eOHO-Hay4dHas
JIUTEepaTypa, cpeacTBa MaccoBoil nHpopmaru, UHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBATH XMMHUYECKYIO MH(pOpMaIIUIO, repepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C MTOCTABJICHHOW y4eOHOMU 3a1aueii.
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32 keToHbl. KapOoHOBbIE KHCIOTHI. CII0KHBIE 21 1 https://m.edsoo.ru/O2NWGJZU?2

s¢upsl. Kupsl




33 YraeBoasl 9 https://m.eds00.ru/962BYGF10
Uroro no pazneny 41
Pa3nen 4. A3oTconepskamue OpraHudecKue coeuHeHnst
4.1 AmuHbl. AMUHOKHCIOTHI. benku 12 https://m.edsoo.ru/K8B3HS5PS1
Uroro no pazneny 12
Paznen 5. BoicOkOMOJIEeKYJISIPHBIE COCTMHEHUS
5.1 BricokomonekynsipHble COeMHEHUS 6 https://m.edsoo.rt/NLVADEWAB
Wroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME




11 KVIACC

HanmeHnoBaHue pa3aesioB U TeM

KoaunuecTBo 4acoB

JIeKTPOHHBIE (LM (] POBHIE)

Ne i/ Kourposbubie | Ilpakruyeckue
NporpaMMmel Bcero oOpa3oBaresibHbIE PeCypPChl
padoTHhI padoThI
Pa3nen 1. Teoperuueckne 0CHOBBI XUMHH
Crpoenue aroma. [lepuonuueckuii
3akoH u [lepuoguueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGIPC
XHMHUYECKHUX 3JIeMeHTOB /. 1.
Menneneena
Crpoenue BemectBa. MHorooGpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VIFE8
BEIIIECTB
1.3 XUMHUUECKUE PEAKITUUN 19 1 3 https://m.edsoo.ru/QHDJZGESH
Uroro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumus
2.1 Hemeraminl 31 1 https://m.edsoo.ru/9NCC2YQRJ
2.2 MeTtanisl 23 1 https://m.edsoo.ru/YEU9WRIJ21
Uroro no pazneny 54
Pa3znen 3. XuMus u JKnM3Hb
MeTonapl MO3HAHUA B XUMHH. XUMHS U
3.1 9 https://m.edsoo.ru/2Q40I6NXK
JKU3HD
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecrBo yacos

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jara
H3Y4YeHUH

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaresbHbIE PeCypChl

[Ipenmer u 3HaueHue
OpPraHNYECKON XUMUH,
IpeACTaBIEHNE O MHOTO00pa3uu
OpPraHUYECKUX COCIMHEHHI

02.09.2026

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

DNEeKTPOHHOE CTPOECHUE aTOMa
yriiepoaa (OCHOBHOE U
BO30YKJIEHHOE COCTOSIHHUS ).
BaneHnTHbie BO3MOXXHOCTH
aToMa yriiepoja

03.09.2026

https://m.eds00.ru/ODI6 TSLOR

XuMmudeckas CBS3b B
OpraHUYECKUX COCTMHEHUSIX.
MexaHu3Mbl 00pa3oBaHMs
KOBAJIEHTHOH CBS3H, CITOCOOBI
paspbiBa cBsA3eH

04.09.2026

https://m.edsoo.ru/C42CCDY5S

Teopus CTpOEHHSI OPraHUYECKUX
coenuHenuit A. M. bytieposa

09.09.2026

https://m.edsoo.ru/MIAFQ4PQO

Bunsl u3omepuu: CTpykTypHas,
IIPOCTPAHCTBEHHASL.
OnexTpoHHbIE YPPEKTH B
MOJIEKYJIaX OpraHUYecKUX
COEIMHEHUN

10.09.2026

https://m.eds00.ru/GN3QZ8 AHX

[IpencraBienue o

https://m.edsoo.ru/P6AQNOU22




KJaccu pUKanuu u
cHCTeMaTH4ecKas
Homenkiatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

11.09.2026

Knaccudukanus peakuuii B
OpTraHUYECKON XUMHUHU

16.09.2026

https://m.edsoo.ru/M5DJYMPIM

Cucrematusanusa U 00001IeHTE
3HAHUH 110 TEME

17.09.2026

https://m.eds00.ru/'SKOA3EB67

AJIKaHBI: TOMOJIOTHYECKHUH PsijI,
obmras ¢hopmyJsia, HOMEHKJIATypa
Y U30MEpH s, IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

18.09.2026

https://m.edsoo.ru/SHWFWZ174

10

qDI/I?;I/ILICCKI/Ie U XUMHUYCCKHUC
CBOICTBa aJIKaHOB

23.09.2026

https://m.eds00.ru/GVELNQJ3X

11

Haxoxnenne ajJkaHoB B
npupojie. CriocoOs! noTydeHUs
Y IPUMCHEHHUE aJIKaHOB

24.09.2026

https://m.edsoo.ru/AB2ZKXXIZ

12

Huxnoankausl: obuas popmyia,
HOMEHKJIATypa ¥ H30MEpHS,
0COOEHHOCTH CTPOEHUS U
XHMHUYECKUX CBOMCTB, CIIOCOOEI
TIOJTyYCHUS ¥ IPUMEHEHHE

25.09.2026

https://m.edsoo.ru/Q4B59001 A

13

Penrenne pacu€rHbix 3a71a4 HA
onpeeneHre MOJIeKyJISIpHON
(bopMyITbl OpraHNYECcKOro
BEIIeCTBA 110 MACCOBBIM JIOJIIM
aTOMOB 3JIEMEHTOB, BXOASIIUX B
ero cocraB. CucremaTuzanus u

30.09.2026

https://m.edsoo.ru/ED66JALEK




0000111eHME 3HAHUH IT0 TEME

14

AJIKEHBI: TOMOJIOTUYECKUN PSAI,
oOmras popmyia,
HOMEHKJIaTypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MouiekyJl. CTpyKTypHasi ¥ LIMC-
TpaHC-U30MEPHS AJIKEHOB

01.10.2026

https://m.edsoo.ru/NCGOE2KO0J

15

dusnueckre U XUMUYECKUE
CBOMCTBA ajaKeHOB. [IpaBuio
MapkoBHUKOBa

02.10.2026

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

16

Crioco6sI mosTyueHust u
MIPUMEHEHHUE aJIKEHOB

07.10.2026

https://m.eds00.ru/YSODCR6ZN

17

[IpakTuueckas padora Ne 1 mo
teme "[losyueHue aTuiaeHa u
W3y4YEHHE ero CBOMCTB"

08.10.2026

https://m.edsoo.ru/HHCGPAVHS5

18

Penienne pacu€THbixX 3a71a4 HaA
OIIpEEIICHUE MOJIEKYJIISIPHON
(hopMYyJITBI OPraHUYECKOTO
BEILIECTBA

09.10.2026

https://m.edsoo.rt/ XYWNMAYNA

19

AJIKaEeHbl: CONPSLKEHHBIE,
HU30JIMPOBAHHBIC,
KyMYJIHUPOBaHHEIE.
Oco0eHHOCTH 2JIEKTPOHHOT O
CTPOCHHS

14.10.2026

https://m.edsoo.ru/EKDS1U5UV

20

XUMHUYECKHE CBOMCTBA
CONPSKEHHBIX JUECHOB

15.10.2026

https://m.edsoo.ru/M356GLRBE

21

Crioco6sI mosTyueHust u
MPUMEHEHUE aJTKaIMCHOB

16.10.2026

https://m.edsoo.ru/KT8M 1N272




22

AJIKMHBI: TOMOJIOTHYECKUN AT,
obmras ¢popmyia,
HOMEHKJIATypa, SJIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (PU3UUYECKHe CBOWCTBA

21.10.2026

https://m.edsoo.ru/N65WYKD93

23

XUMHYECKHE CBOMCTBA AJIKUHOB

22.10.2026

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBeHHBIE peakuy Ha
TPOMHYIO CBSI3b

23.10.2026

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

25

Crioco6sI mosTyueHust u
IpUMEHEHHNEe aTKUHOB

05.11.2026

https://m.edsoo.ru/SYL7VWAMA

26

Pewenne 3aau: pacyérel o
YPaBHEHHIO XUMHYECKON
peakuuu

06.11.2026

https://m.edso0.ru/Q7XMPZSRF

27

Cucrematuzauus U o0o01IeHne
3HAHUH 10 TEME

11.11.2026

https://m.edsoo.ru/19DNOP1NS8

28

ApEeHbI: TOMOJIOTUYECKHH psi,
obmras popmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOECHUE
MoJIeKyJ1 OeH30J1a U TOIyoJIa, UX
¢usnyeckue cBoicTBa

12.11.2026

https://m.edsoo.ru/ WNGDLBKS5D

29

XUMHUYECKHE CBOMCTBA aPEHOB:
peaKkIy 3aMeIeHUs

13.11.2026

https://m.edsoo.ru/FCNHX9WY1

30

XUMHUYECKHUE CBOMCTBA apEHOB:
peaKuuy IPpUCOCAUHEHNA,
OKHCJIEHHE TOMOJIOIOB OeH30I1a

18.11.2026

https://m.eds00.ru/CSBNGDUCS

31

OCOOEHHOCTH XUMHUUYECKUX

https://m.edsoo.ru/F2K2CB5PG




CBOMCTB CTHPOJIa

19.11.2026

32

Penienne pacu€tHbix 3a/1a4 Ha
OIIpEEIIEHNE MOJIEKYJIISIPHON
(hopMyJITBI OPraHUYECKOTO
BeIlleCTBA

20.11.2026

https://m.edso0.ru/QFKSRGCXW

33

Crioco0OsI mosTyueHus u
IPUMEHEHNE apeHOB

25.11.2026

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

34

I'eneTnueckas CBs3b MCXKOY
Pa3IMYHBIMU KJIaCCaMU
YIiaeBoaopo0B

26.11.2026

https://m.edsoo.ru/1 X7QOMST7F

35

Pacuérel no ypaBHEHUAM
XUMUYECKUX PEAKLIHIA.
Cucrematn3anus 1 0000IIeHne
3HAHUH I10 TEME

27.11.2026

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

36

[Ipuponsslii ras. Ilonytabie
HeTIHBIC Ta3bl

02.12.2026

https://m.edsoo.ru/CK1CUWWEN

37

KameHHBIi yTosb U TPOIYKTHI
ero nepepad oTKu

03.12.2026

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb 1 ciocobOrl eé
nepepaboTku. [Ipumenenne
POAYKTOB mepepadoTku HedTH

04.12.2026

https://m.eds00.ru/ORE9Y2CYG

39

I'eneTnueckas CBA3b MEXKIY
Pa3JIMYHBIMU KJIaCCaMH
YIJIEBOIOPOIOB

09.12.2026

https://m.edsoo.ru/HQ22U8ZHE

40

I'anorenonpousBoiHbBIE
YTJIEBOJIOPOJIOB: JIIEKTPOHHOE
CTPOEHHUE; PEAKIINU 3aMeIICHUS
rajgoreHa

10.12.2026

https://m.eds00.ru/XX94BSSGR




41

JeiicTBue menoven Ha
rajJoreHIponu3BOIHBIE.
Bzaumoneiicteue
JIMTAJIOTeHAJIKAHOB C MarHUEM U
[IUHKOM

11.12.2026

https://m.edsoo.ru/FF1 1CTQKA

42

Cucrematusanus 1 00001eHHE
3HAHWU MO pa3aeny
"YraeBogoposr"

16.12.2026

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

43

KonTtponpHas pabora 1o reme
"VYraesomopoasr"

17.12.2026

https://m.edsoo.ru/EJHI90TTS0

44

[IpenenbHBIC OHOATOMHBIC
CIIUPTHI: TOMOJIOTUYECKUMN S,
obmras hopmyJia, CTpoCHUE
MOJICKYJI, ©U30MEpHS,
HOMEHKJIATypa, Ki1accu pukarms,
(bu3rYecKre CBOMCTBA

18.12.2026

https://m.edsoo.ru/IONSKPMLB

45

XUMHYECKUE CBOMCTBA
MpeAEIbHBIX OJJHOATOMHBIX
CIIUPTOB

23.12.2026

https://m.edsoo.ru/VGHOGFCVLZ

46

Crioco6sI mosTyueHust u
IpUMEHEHUE OHOATOMHBIX
CIIHPTOB

24.12.2026

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3pupbl: HOMEHKIIATYpa
Y U30MEpH s, 0COOEHHOCTH
(1)I/ISI/I‘-I€CKI/IX U XUMHUYCCKHUX
CBOMCTB

25.12.2026

https://m.edsoo.ru/UUYC7UU21

48

MHoOroaToMHbIE€ CHUPTHI:
STHJICHTJIMKOJb U TIUIEPUH, UX
¢bu3nUecKne 1 XUMUYECKHe

30.12.2026

https://m.edsoo.ru/KMYAE65AX




CBOICTBa

49

CriocoOwI moTyueHust u
MIPUMEHEHUE MHOT 0aTOMHBIX
CITUPTOB

13.01.2027

https://m.edsoo.ru/EU9L4B5H6

50

DEHOII: CTPOECHUE MOJIEKYJIBI,
(u3znYecKue CBOKCTRA.
TokcuuHoCTh (heHona

14.01.2027

https://m.edsoo.ru/01 17TP1EX

51

XuMHUYECKHEe CBOMCTBA (eHoIIa

15.01.2027

https://m.edsoo.ru/DRURODFRJ

52

Crioco6s! mosTyueHust u
IIpUMEHEeHue QpeHoma

20.01.2027

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

53

[Ipaktuueckas padora No 2.
Pemenue sxcnepuMeHTaIbHBIX
3aga4 no tTeMe "CroupTel U
beronsr"

21.01.2027

https://m.edsoo.ru/SHOIGNHMGK

54

Cucrematnsanus 1 00001eHne
3HAaHUU 110 TEME

22.01.2027

https://m.edso00.ru/J7BOQOOWB6

55

AJNBIIETUIBI U KETOHBI:
JIEKTPOHHOE CTPOEHUE
KapOOHHJIbHOM I'pyIIIbI;
TOMOJIOTUYECKHE PAbI, 0011ast
bopmyna, u3oMepus u
HOMEHKJIaTypa

27.01.2027

https://m.edsoo.ru/DHUDYUVGN

56

ANbIETuabl U KETOHBI:
(u3nyeckue CBONCTBA; peaKuu
MIPUCOCTHHEHUS

28.01.2027

https://m.edsoo.ru/FTMHFTV8V

57

Peakniun oxkucieHus u
KaueCTBEHHBIE PEAKI[UU

29.01.2027

https://m.edsoo.ru/MT7LK3HUT




aAJIbACTU 0B 1 KCTOHOB

58

Crioco6wI osTyueHust
aJbJICTUIOB H KETOHOB

03.02.2027

https://m.eds00.ru/KOSEDOZNC

59

OHOOCHOBHBIE MPEETbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHHS MX
MOJIEKYJT

04.02.2027

https://m.edsoo.ru/3AG3MM12R

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
¢buznyeckue cBoicTBa

05.02.2027

https://m.edsoo.ru/8SRK8HSIL 4

61

XUMHYECKHE CBOMCTBA
MpeeIbHbIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

10.02.2027

https://m.eds00.ru/FG799CL7C

62

Oco0OeHHOCTH CBOMCTB
MYpPaBbUHOU KUCJIOTBHI.
MHoroobpasue kKapOOHOBBIX
KHCJIOT

11.02.2027

https://m.edsoo.ru/NCRPAK4Z70Q

63

Oco0EeHHOCTH CBOMCTB:
HeNpeIebHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,

TUAPOKCUKApOOHOBBIX KUCIIOT.

[IpencraBuTenu BbICIIUX
KapOOHOBBIX KUCIIOT

12.02.2027

https://m.edsoo.ru/PO7B20AZG

64

ITonsiTue 0 MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT

17.02.2027

https://m.edsoo.ru/ASMQKWRS52

65

Crioco6sI mosTyueHust u
MpUMEHeHne KapOOHOBBIX

18.02.2027

https://m.edsoo.ru/ZY83U8721




KHUCJIOT

66

CrnoxHbie 2upsbl:
TOMOJIOTHYECKUH PsiI, 00IIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

19.02.2027

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

67

dusnueckue U XUMAYECKUE
CBOICTBa 53U POB

24.02.2027

https://m.edso0.ru/TCIGEW2K6

68

Pemienne pacu€tHbIX 3a1a4: MO
YpaBHEHUIO XUMHUYECKON
peakiuu, Ha onpeecHue
MOJICKYJIIPHOU (OPMYJIbI
OpPraHUYECKOr0 BEIIECTBA

25.02.2027

https://m.edsoo.ru/K51200HVD

69

[IpaxTuueckas padora Ne 3.
Penrenne sxcnepuMeHTa IbHBIX
3anad o teme "Kap6oHoBbie
kucioThl. CrioxxHblie 3¢gups”

26.02.2027

https://m.eds00.ru/OGEJG1Z60Q

70

XKupsr: ctpoenue, puznyeckue u
XUMHUYECKHE CBOMCTBA
(rumpoius)

03.03.2027

https://m.eds00.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOMCTB KHUPOB,
COZIepXKAINX OCTATKH
HCMPEACIBbHBIX )KUPHBIX KUCIIOT.
Kupel B npupone

04.03.2027

https://m.edsoo.ru/HAIOMQYAG6

72

Mpi1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX
morotiee aeiicteue. IlonsaTue o
CUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

05.03.2027

https://m.edsoo.ru/YPLLO9UE7




73

I'eneTnueckas CBsI3b
YTJIEBOJIOPOIOB U
KUCIIOPOICOAEPKAIINX
OpraHUYeCKHX BEIIECTB

10.03.2027

https://m.edsoo.ru/ASFISXVSU

74

Pacuérel no ypaBHEHUSIM
XUMHUYECKUX PEAKINil

11.03.2027

https://m.edsoo.ru/LZ5VLL2BX

75

Cucrematusanusa U 00001IeHTE
3HAHUH 110 TEME

12.03.2027

https://m.edsoo.ru/'S§WMSEF7D7

76

OO0mas xapakTeprucTuka
yIJeBOJOB U KJIacCHpUKaLUs
yraeBoJ0B (MOHO-, IU- U

MO CaXapHUIb)

17.03.2027

https://m.edsoo.ru/0 1 RIX8HGR

77

Monocaxapuabl: puU3ndecKre
CBOMCTBA U HAXO0XKIECHUE B
Mpupoie

18.03.2027

https://m.edsoo.ru/SDKMB GIF6

78

[IpumeHeHuMeE TIIOKO3BI, €€
3HAQYCHUC B ) KU3HCACATCIbHOCTHU
opraHusma

19.03.2027

https://m.edso00.ru/6LS9BLN9Q

79

Jucaxapusl: caxaposa,
MaJlbTO3a U JIAKTO3a.
Haxoxnenue B npupoze u
[IPUMEHEHUE AUCAXAPUI 0B

24.03.2027

https://m.edso0.ru/0YDXJOOUH

80

[Tonucaxapuabl: CTpoeHue
MaKpOMOJICKYJI, GU3HUECCKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

25.03.2027

https://m.edso00.ru/52Z6 UKUNG

81

[TonsiTue 00 MCKYCCTBEHHBIX
BOJIOKHAX

26.03.2027

https://m.edsoo.ru/CPO60DRNM




82

Pemenune pacueTHbIxX 3a1a4 Ha
OIIpeNETIeHUE O BBIXO1A
MIPOAYKTA PEAKLUU OT
TEOPETUYECKU BO3MOKHOI O

07.04.2027

https://m.edsoo.ru/FVQ99RE8JH

83

Cucrematusanus 1 00001eHHE
3HAHWU MO pa3aeny

08.04.2027

https://m.edsoo.ru/YTA71SOGH

84

KonTtponbHas pabora 1o reme
"Kucnoponconepxarime
OpraHN4ecKue CoeTnHeHHs"

09.04.2027

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

85

AMUHBL: KJIacCUpUKAIUS,
CTPOEHHUE MOJIEKY, 001I1as
dhopmyia, uzomepus,
HOMEHKJIaTypa U (pu3ndecKue
CBOMCTBA

14.04.2027

https://m.edso00.ru/64T9T10ZV

86

XUMHUYECKHUE CBOMCTBA
amupaTHIECKUX aMHHOB

15.04.2027

https://m.edsoo.ru/MYC4DL1GD

87

AHWIVH: CTpOCHNE aHUJINHA,
0COOEHHOCTH XUMHYECKUX
CBOICTB aHUJIMHA

16.04.2027

https://m.edso0.ru/FRTQ7TUDA

88

Crioco6s! mostyueHust u
pUMEHEHUE am(paTHIECKUX
aMHHOB

21.04.2027

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHCIIOTBI: HOMEHKJIATypa
1 u3oMepHs, GU3HNIECKUe
cBoiictBa. OToenbHbBIE
MPEICTABUTENIN 0l-AMUHOKHUCIIOT

22.04.2027

https://m.edso0.ru/RQIQFGFVC

90

XUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT, UX

23.04.2027

https://m.edso00.ru/I6QZ981X7Z




OMOJIOrMYECKOE 3HAYECHUE
amMuHOKUCIIOT. CHHTE3 U
TUAPOJIN3 TICTITHIOB

91

benku kak npupoaHbIe
MOJIUMEPBI; CTPYKTYPhI OEIIKOB

28.04.2027

https://m.edsoo.ru/C031GD96B

92

XuUMHAYECKUE CBOMCTBA OCIIKOB

29.04.2027

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

93

A3sotconepxariue
reTepOIMKINICCKU e
coenuHeHus. HykienHoBbIe
KUCIIOTBI: COCTaB, CTPOCHHE U
Ounojoruyeckas polib

30.04.2027

https://m.edsoo.ru/6 A9USIK1G

94

[IpakTuueckas pabora Ne 4.
Pemenue sxcnepruMeHTaIbHBIX
3a/1a4 1o TeMe
"AzoTcoaepxaine
OpraHUYeCcKue coequHEeHus"

05.05.2027

https://m.edsoo.ru/NC46Z2YR7

95

[IpakTueckas paborta Ne 5.
Pemenune skcriepuMeHTaIbHBIX
3a1a4 o reMe "Pacno3HaBanue
OpraHUYECKUX COeNMHEHUMN"

06.05.2027

https://m.eds00.ru/4GSLO35TE

96

KontponbeHas pabora o reme
"AszoTcoaepxamue
OpraHUYECKHE COeqUHEHUs"

07.05.2027

https://m.edsoo.ru/R69Q6G8OU

97

OCHOBHEBI€ IIOHATHSI XUMUH
BBICOKOMOJIEKYJIIPHBIX
COEIUHEHUIN U METOJIBI UX
CHUHTE3a —I10JIMMepU3aIus u
MMOMMUKOHICH CAIHS

12.05.2027

https://m.edso00.ru/7SVOS 110N




98

[InmactMaccel. YTunuzauus u
nepepaboTKa MIacTHKa

13.05.2027

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypaIbHbIN
CHUHTETHUYECKHE KaydyKH.
Pe3una

14.05.2027

https://m.edso0.ru/'SO6ALFPLSY

100

Bosokna: HaTypaJbHBIE,
HCKYCCTBECHHBIE,
cunTetnueckue. [lommepsr
CIEeNMaIbHOr O HA3HAYEHUS

19.05.2027

https://m.edsoo.ru/DOOJRVK4H

101

[TpakTryeckas padota Ne 6.
Pemenue skcriepuMeHTaIbHbBIX
3a1a4y o TeMe "Pacno3HaBanue
IUIACTMACC U BOJIOKOH"

20.05.2027

https://m.edsoo.ru/Y1QQLRSOP

102

O0o06mIeHe U CUCTEMaTU3alHs
HM3YyYEHHOr 0 MaTepuasa 1o TeMe
"BBICOKOMOIEKYIISIpHBIE
coenquHeHUs"

21.05.2027

https://m.edsoo.ru/REGC0OZS45

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KVIACC

KoaunuyecTBo 4acoB

Ne HMara JIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka Kourpoabnsie | IlpakTnueckue
n/n Bcero U3y4eHus o0pa3oBaTesibHbIE PecypChl
padoThI padoTHhI
| Atom. CocTaB aTOMHBIX SiIEP. | https://m.ed /NOPBI3GT]
S://M.€dS00.TuU

Xumudeckuit anemMenT. M3oTombl 02.09.2026 .
CTpoeHHE JIEKTPOHHBIX

2 000J104€K aTOMOB, KBAHTOBEIE 1 03.09.2026 https://m.edsoo.ru/9MTBPFEF8U5
qucla
Krnaccudukanus xumudeckux

3 3JIEMEHTOB (s-, p-, d-, f- 1 https://m.eds00.ru/MDGLT301C
JIEMEHTOB (S-, p 04.09.2026 ps://m.edsoo.ru.
AJIEMEHTHI )
Pacnipenenenue 21eKTPOHOB 1O

4 1 https://m.edsoo.rut/HNSVIRET2
ATOMHBIM OPOUTAIISIM 09.09.2026 DeLECR00.0
OneKTpOHHBIE KOH(UTYpaIUH

5 ATOMOB 3JIEMEHTOB B OCHOBHO 1 https://m.edsoo.ru/56MO1 1PUG
TOMOB :).IMHT B B OCHOBHOM H 10.09.2026 p
BO30YXIEHHOM COCTOSTHHUH
DNIEeKTpOHHBIC KOHPHUTYpAITUU

6 P Purypau 1 https://m.edsoo.ru/3Z0ORH4PQL
HMOHOB. DJIEKTPOOTPULIATEIBHOCTh 11.09.2026
ONEeKTPOHHBIE KOHDUTYpAITUH

7 P Gurypan 1 https://m.edsoo.rw/3ZORH4PQL
MOHOB. DJIEKTPOOTPHULIATEIbHOCTh 16.09.2026
[Tepuonnueckuii 3aKoH U
[Tepuonnyeckas cucrema

2 XHMHYECKHUX 3JieMeHToB /I. H. | https://m.ed /RRTSIERBD

s://m.edsoo.ru

MenpeneeBa, CBA3b C 17.09.2026 .

COBPEMEHHOW TEOpUEN CTPOCHHUS
aTOMOB




3aKOHOMEpPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JI€MEHTOB
1 00pa3yeMbIX HMH MPOCTHIX U
CJIOKHBIX BCIUICCTB 110 I'pyIIiaM U
nepuojam

18.09.2026

https://m.edsoo.ru/M2BGSLQGU

10

CucreMatuzanus 1 00001IeHne
3HAaHHUU 110 TEME

23.09.2026

https://m.edsoo.ru/FOHYMABMC

11

Bunpl xuMudeckoi CBI3H.
MexaHu3Mbl 06pa3oBaHus
KOBAJICHTHOM CBs3HM. Bomoponnas
CBA3b. MEXMOJIEKYIISIpHBIC
B3aUMOJICH CTBUS

24.09.2026

https://m.edsoo.ru/Y SFOZQORM

12

BajleHTHOCTE M BaJICHTHBIE
BO3MOKHOCTH aTOMOB. CBS3b
AIIEKTPOHHOMN CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUYECKUM
CTpOEHUEM

25.09.2026

https://m.edsoo.ru/FLOBCCB2E

13

IIpencraBiieHHs O KOMILJIEKCHBIX
COCIMHECHUSX: COCTaB U
HOMEHKJIaTypa

30.09.2026

https://m.edsoo.ru/PNUHMOOPS

14

BemectBa MoJieKyIsIpHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHHUSI.
Tunel KPUCTAIMYECKUX PEIIETOK
U CBOIMCTBA BEIECTB

01.10.2026

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

15

ITonsTe 0 AUCHIEPCHBIX
cucremax. [Ipencrasienue o
KOJIJIOUTHBIX pacTBOpPax

02.10.2026

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

16

HctuHHBIE pacTBOPBI:
HACBIIIEHHBIC U HEHACBHIILICHHBIE,

07.10.2026

https://m.edsoo.ru/MI2GZKJ8B




PacTBOPUMOCTb.
Kpucrannoruapars

17

CriocoObI BhIpaXKEeHUS
KOHIICHTPAIMH PacTBOPOB

08.10.2026

https://m.edsoo.ru/ZUAKS9SXC

18

Pemenue 3anay ¢
UCMOJIb30BAaHUEM MTOHATHH
""MaccoBast 1011 paCTBOPEHHOTO

nn

BEIIECTBA ', MOJIApHas

KOHILIEHTpanus"

09.10.2026

https://m.eds00.ru/9Y YGO9X6FN

19

Knaccudukaius 1 HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB

14.10.2026

https://m.edsoo.ru/Y3JUK9OMC4

20

Cucrematusanusg 1 00001IeHIE
3HAHUH IO TEME

15.10.2026

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

21

KontponpHas pabota 1o TeMam
"Crpoenue aToma.
[Tepuonnyeckuii 3aKoH U
Ilepuoanueckas cucrema
XAMHAYECKUX 3eMeHToB [[. 1.
Menneneesa", "Ctpoenue
BeniecTBa. MHoOrooopasue
BelecTB"

16.10.2026

https://m.edsoo.ru/SARJUK9HZ

22

Krnaccudukanus xumuaeckux
peaKuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXpaHEHHS MacChl BEIIECTB;
3aKOH COXPaHEHHUs U
IIPEBPALLEHUS] SHEPTUH NIPU
XUMHUYECKUX PEAKIUIX

21.10.2026

https://m.edsoo.ru/ZOMZMSEREE

23

TenoBble 3P PEKTH XUMUUECKUX

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




peakuuii. TepMoxumMuyecKue
ypaBHEHUS

22.10.2026

24

Brruncnienus no ypaBHEHUsIM
XUMHUYECKUX PEaKINil 1
TEPMOXUMUYECKUM YPaBHEHUSAM

23.10.2026

https://m.edsoo.ru/VSWAVUXOH

25

CKOpOCTh XUMHUECKOW peaKIIni,
€€ 3aBUCUMOCTb OT Pa3IuYHbIX
¢akropos. Karamus n
KaTajau3aTopbl

05.11.2026

https://m.edsoo.ru/DSEHND9EL

26

I'omorenusie u IreTCPOrcHHbIC
PCaKnu

06.11.2026

https://m.eds00.ru/RN8POZ7YO

27

[Tpaktuueckas padorta Ne 1 mo
Teme "BiusHue pazamuHbIX
($haKkTOpPOB Ha CKOPOCTH
XUMHUUYECKON peakiuuu"

11.11.2026

https://m.edsoo.ru/NGQO5JTY7

28

OO0paTtumble 1 HEOOpaTUMBIE
peakuuu. XUMHYECKOE
paBHOBECHE

12.11.2026

https://m.edsoo.ru/XHPQ3BRAJ

29

[TpakTueckas padorta Ne 2 o
teme "BiusHue pa3nuuHbIX
(hakTOpOB Ha MOJOKEHHE
XUMHUYECKOIO paBHOBECUS"

13.11.2026

https://m.edsoo.ru/UMB65DAVK

30

DIEKTPOIUTHYECKAS
nuccornuanusi. CUiabHBIE U ca0ble
ANEeKTpOouThl. CTereHb
JIHCCOIUAIIN

18.11.2026

https://m.edsoo.ru/S8UIMTOHPO

31

NonHoe npou3sBeaeHre BOIBI.
Cpena BOJHBIX PacTBOPOB.

19.11.2026

https://m.edsoo.ru/7S6FNI1 YU




Bonopoansiii mokazatens (pH)
pacTBOpa

I'mapomus conelt. Peakunu,

32 https://m.edsoo.rt/LSHMAMHLJ
MPOTEKAIOIINE B PACTBOPAX 20.11.2026 ps://m.edsoo.ru
AIEKTPOIUTOB
[TpakTrueckas padora Ne 3 mo

33 Teme "XUMHUYECKUEe Peakliuy B 25.11.2026 https://m.edsoo.ru/RDECXFMNS
pacTBOpax AJIEKTPOIUTOB" o
OKHUCINUTEITBHO-

14 BOCCTaHOBUTEIIHHBIC PEAKITUU. hitos://m.ed IAFSATHSZT
BakHelIMe OKUCIUTENN U 26.11.2026 P5.LMLECR00.10
BOCCTAHOBUTEIN

35 Metox snextpororo https://m.cdsoo.r/LCSPRAPCZ,

s://m.edsoo.ru
(97IeKTOHHO-MOHHOT0) Oananca 27.11.2026 b
DIIEKTPOIIN3 pacTBOPOB U

36 https://m.edsoo.ru/7UCOBIP3
pacIijiaBoB BEIIECTB 02.12.2026 PERLECS00-M R

37 P https://m.edsoo.ru/MBRCI2BHV

CIIICHUE 3a]1a4 Pa3IMYHbIX THITIOB 03.12.2026 ps://m.edsoo.ru
38 P https://m.edsoo.ru/REEKUYHAU
elIeHue 3a71a4 pa3JIMYHbIX TUTIOB 04.12.2026 ps://m.edsoo.ru
CucreMatu3ainus 1 000011IeHIE

39 I "X https://m.edsoo.rt/OOCUUKMF]I
3HAHUN l"I'O TeMme "XuMHUUeCKHE 09.12.2026 ps://m.edsoo.ru,
peaKIum

40 KontponbHas paGota 1o Teme httosfmed E120ZSNS2

s://m.edsoo.ru
"Xumuyeckue peakuun" 10.12.2026 2
ITonoxenne HeEMETAIIJIOB B

41 I1 7 https://m. . 2TII 4

€pUOINYECKOUN CUCTEME 11.12.2006 ttps://m.edsoo.ru/S G353

XAMHAYECKUX 31eMeHToB [[. 1.




MeHnneneeBa 1 0COOCHHOCTH
CTPOEHUS UX aTOMOB.
duznyeckue cBoiicTBa
HEMETAJIJIOB

42

Annotponusi HeMeTauioB (Ha
npuMepe KKCIopoa, cephbl,
docdopa u yraeposa)

16.12.2026

https://m.edsoo.ru/DKHVETX6S

43

Bognopon: nmonyuenue,
du3nyecKre U XUMHUYECKUE
cBoiicTBa. ['mapunsl

17.12.2026

https://m.edsoo.ru/EOAB3TJZ2

44

["anorensl: HaXOX/IEHUE B
MPUPOJIE, CIIOCOOBI MOTYyUEHUS,
buzHYecKre 1 XUMUYECKUE
CBOMCTBa

18.12.2026

https://m.edsoo.ru/SESM200XI

45

I"anorenoBogopoapl. Baxkueiimme

KHCIIOPOICOIEPIKALIIE
COCTMHCHUS TaJIOreHOB

23.12.2026

https://m.edsoo.ru/FWWH6A36]

46

JlaGopaTopHble U
MIPOMBIIIVICHHBIE CIIOCOOBI
MOJIyYEHUSI TaJIOr €HOB.
[IpuMeHeHue ragoreHoB 1 ux
COeTMHEHUN

24.12.2026

https://m.edsoo.ru/ULSR2WQ2T

47

[TpaxkTueckas padota Ne 4.
PGHICHI/IG 3KCHCpI/IMCHTaJ'H)HI>IX
3aga4 mo reme "I"anoreHer"

25.12.2026

https://m.edsoo.ru/VIHPYU202

48

Kucnopon: maboparopHsie u
MPOMBIIIUICHHBIE CITOCOOBI
HOJTy4eHUs!, PU3NUECKHe U
XUMHYECKUE cBoKcTBa. O30H.

30.12.2026

https://m.edsoo.ru/SLOHHJCFF




IIpumenenue KkucIopoaa U 030Ha

49

OKCHUIBI U TIEPOKCUTBI

13.01.2027

https://m.edsoo.ru/AMRVPMOQAI

50

Pemienue 3aJa4 pa3JIMYHbIX TUIIOB

14.01.2027

https://m.edsoo.ru/Q8L5S0HZYY

51

Cepa: Hax0XKJ€HUE B IPUPOJIE,
CrocoObl MoTy4eHusl, pusnyeckue
Y XUMUYECKHE CBOMCTBA

15.01.2027

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

52

CepoBoaopoa, cynb(uibl

20.01.2027

https://m.edsoo.ru/PMOI9PHT?23

53

Kucnopoaconepxariue
coenuHeHHs cepbl. OCOOEHHOCTH
CBOMCTB CEPHOM KHCJIOTHI

21.01.2027

https://m.eds00.ru/8TN3SZ505

54

[TpaxkTueckas padota Ne 5.
Pemenue sxcnepuMeHTaIbHBIX
3aga4 o teme "Cepa u e€
coenrHeHus"

22.01.2027

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

55

A3OT: HaxOX/IeHUE B MIPUPOJIE,
CHoCcoObI MOTy4eHUs], pru3nuecKkue
Y XUMUYECKHE CBOM CTBA.
AMMUaK, HUTPUIbI

27.01.2027

https://m.edsoo.ru/IZPKO7C4P

56

Kucnoponconepxaiue
coenuHenus a3ota. OcoOeHHOCTH
CBOMCTB @30THOM KUCJIOTBI

28.01.2027

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

57

[Tpumenenue a3ota u ero
COoeIMHEeHUI. A30THBIE
ynoOpeHus

29.01.2027

https://m.edso0.ru/MO1P034QF

58

docdop: HaxokKACHUE B IPUPOJIE,

https://m.edsoo.ru/PXZ0170S0




CrocoObl MoTy4eHusl, puznyeckue
Y XMMUYECKHE CBOKCTBA.
®ochuns u pochun

03.02.2027

59

Oxkcunel dpocdopa,
dbochopcomepKanye KucIoThl.
Comu pocdopHOIt KHCTOTHI

04.02.2027

https://m.eds00.ru/00ZT28 DNQ

60

[Ipumenenue pocdopa u ero
coeauHeHui. PochopHbie
ynoopeHus

05.02.2027

https://m.eds00.ru/99E3JYYTM

61

[TpakTuueckas pabora Ne 6.
Pemenue sxcnepuMeHTaIbHBIX
3aja4 1o treme "A30T u dpocdop u
ux coenuHeHus"

10.02.2027

https://m.eds00.ru/97LCBYXY?2

62

VYrnepoa: HaxoXAEHUE B
MIPUPOJIE, AJTIOTPOITHBIC
MonuduKanuu; GU3NIECKUe U
XHMHYECKHE CBOMCTBA,
MpUMEHEHUE

11.02.2027

https://m.edsoo.ru/TIWDS30TDR

63

Oxkcun yraepona(Il), okeun
yraepona(IV), yroiasHas kuciora
U e€ conu

12.02.2027

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

64

Pemrenue 3a1a4 pa3JIMUHbIX TUIIOB

17.02.2027

https://m.edsoo.ru/POWKCINJX

65

Kpemnuii: HaxoxaeHue B
MIPUPOJIE, CIIOCOOBI TTOTYUCHHUS,
bu3nYecKre U XUMHUECKUEe
CBOICTBa

18.02.2027

https://m.edsoo.ru/R7FY3Y3BW

66

Oxkcup kpemuusa(1V), kpemuuenas

https://m.edso0.ru/NTQOS329K




KHUCJI0Ta, CHJIMKATHI

19.02.2027

67

[IpumeHeHue KpeMHUS U €ro
coenmueHnii. CTEKII0, ero
MOJIyYEHHUE, BUABI CTEKJIA

24.02.2027

https://m.edso00.ru/IXJO060O0T

68

Pemienue 3aa4 pa3IMIHbIX TUIIOB

25.02.2027

https://m.eds00.ru/S5319XD1S

69

Cucrematusanusa 1 00001eHe
3HaHui o reme "Hemeramisr"

26.02.2027

https://m.eds00.ru/QCSGMOTES

70

KonrponpHas pabora 1o reme
"Hemeramnsr"

03.03.2027

https://m.edsoo.ru/VPSTFCAFI

71

AHanus3 pe3ysbTaToB
KOHTPOJIbHOM paOOThI, KOPPEKIIHS
OLIHOOK

04.03.2027

https://m.edsoo.ru/LAOAONSJ7

72

[Tonoxxenune MeTasioB B
[lepuoanyeckoii cucreme
XUMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOESHHS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB

05.03.2027

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

73

O6mume pusnyeckne cBOKWCTBA
MmetaJiioB. [IpuMeHeHue
METAJIJIOB B OBITY U TEXHUKE

10.03.2027

https://m.edsoo.ru/1CNOR6AKW

74

CmutaBsl MetasuioB. Kopposus
METaJlIoB

11.03.2027

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

75

Pemenne 3a1a4 pa3JIM4HbIX TUIIOB

12.03.2027

https://m.edsoo.ru/HCZYS575D9

76

DJIEKTPOXUMHYECKUN PAJT
HanpspkeHuit MmetayuioB. Obmue

17.03.2027

https://m.edsoo.ru/SWJLF3YLW




CIOCOOBI TTOTYYEHHUS METAIIJIOB

77

OO01mas XxapakTepucTuKa
MeTasuioB [A-rpynmnsl
[lepuoanyeckoi cuCTEMBbI
XMMUYECKUX 371eMeHTOB. Hatpuit
Y KaJluii: moiryueHue, pundeckue
1 XUMHYECKHE CBOICTBA,
NPUMEHEHUE MPOCTHIX BEIIECTB U
HUX COEINHEHUN

18.03.2027

https://m.edsoo.ru/W4VWNSJISE

78

OO6m1ast xapakTepuCcTHKa
MeTasuioB IIA-rpynmst
[lepuoanueckoi cuCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruui
Y KaJIbLIMH: MTOJy4YEHHUE,
busznuecKkre 1 XMMUYECKUE
CBOMCTBA, IPUMEHEHHE ITPOCTHIX
BEILIECTB U UX COEIMHEHUN

19.03.2027

https://m.edsoo.ru/Q4YBTZ3RY

79

JKécTKoCTb BOIBI M CITIOCOOEI €€
yCTpaHCHHS

24.03.2027

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

80

ANIOMUHUI: IOTy4YeHHE,
du3nyecKre U XUMHUYECKUE
CBOICTBA, IPUMEHEHHUE

25.03.2027

https://m.edsoo.ru/OZHBSJBQ6

81

AmoTepHbIe cBOIiCTBa OKCHIA U
TUAPOKCUJA ATIOMUHUSA,
TUAPOKCOKOMIIIIEKChI aIFOMUHUSA,
UX PUMEHEHHE

26.03.2027

https://m.edsoo.ru/RM2IRHCBM

82

Pemrenue 3a1a4 pa3JIMUYHbIX TUIIOB

07.04.2027

https://m.edso00.ru/ZCTIX7CQ3

83

ITpakTueckas padorta Ne 7.

https://m.edsoo.ru/ZRIH28T3K




Pemmenue sxcrepruMeHTaIbHBIX
3a7ad4 1mo reMe "Merauisl
[JIaBHBIX moArpymm"

08.04.2027

84

OO61mas xapakTepucTuKa
METaJIJIOB TOOOUHBIX TOATPYIIIT
(b-rpynmn) Ilepnognueckoit
CHCTEMbl XUMHUYECKUX JIEMEHTOB

09.04.2027

https://m.edsoo.ru/INZNM9J50

85

dusnyeckre U XMMUYECKHE
CBOICTBA XpoOMa U €ro
COCIMHEHUM, UX IPUMECHEHUE

14.04.2027

https://m.edsoo.ru/EMH85BONN

86

Baxneinmue coenuHeHUA
Mapranua. [lepmanranar kanus,
€ro OKHMCIIUTEIbHBIE CBOMCTBA

15.04.2027

https://m.edsoo.ru/TVZPEX8X4

87

CDI/ISI/I‘-IGCKI/IG U XUMHNYCCKHUEC
CBOICTBA KeJe3a U ero
coenuHeHuil. [lonyuenue u
MIPUMEHEHHUE CIIaBOB JKeJie3a

16.04.2027

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

88

dusnueckue 1 XUMHYECKUE
CBOMCTBA MU U €€ COCTMHEHUH,
UX IPUMEHEHHUE

21.04.2027

https://m.edsoo.ru/GET2L9K3X

89

duznyeckue U XUMHYECKIE
CBOMCTBA ITMHKA U €T'0
COEIMHEHHUM, UX TPUMEHEHUE.
I'MApOKCOKOMITIIEKCHI LIMHKA

22.04.2027

https://m.edso0.ru/O4C5QKBEJ

90

[TpakTuueckas pabota Ne 8.
Perienne sxcnepuMeHTaIbHBIX
3a/1a4 o Teme "MeTasl
NOOOYHBIX MOATpyHI"

23.04.2027

https://m.edso0.ru/BAJAYWR2G




91

Pemrenue 3aa4 pa3JIMUYHbIX TUIIOB

28.04.2027

https://m.edsoo.ru/E177EUHQZ

92

O00011IIEHNE U CUCTEMATU3AIHAS
W3YYEHHOr0 MaTepuasa 1o TeMe
"Metaier"

29.04.2027

https://m.edsoo.ru/NHKRDJUTS

93

KonTtponpHas pabora 1o reme
"MeTanibr"

30.04.2027

https://m.edsoo0.ru/4Z62V30B1

94

AHanm3 pe3ysbTaToB
KOHTPOJIbHOM pabOThI, KOPPEKIIHS
OLIHOOK

05.05.2027

https://m.eds00.ru/KGZ0DOKTT

95

Poiie xuMuu B obecnieueHun
YCTOWYHBOI'O pa3BUTH
yenoBeyecTBa. [lonsatue o
Hay4HbIX METOAAX UCCIIEA0BaHUS
BELIECTB

06.05.2027

https://m.eds00.ru/SSTSRWKS8

96

Hay‘-IHBIG IMPHUHIUIIBL
OpraHn3anuu XuMHU4YCCKOro
IMpONU3BOACTBA. HpOMI)IH_U'IeHHI;IC
CII0COOBI IMOJIYYCHUA Ba)KHEU X
BCIICCTB

07.05.2027

https://m.edsoo.ru/V4Y20W8SUR

97

XHUMHUYECKOE 3arpsI3HEHUE
OKPY’KAIOIIEH CPEIbl U €ro
IIOCJIEICTBUS

12.05.2027

https://m.edsoo.ru/HFYWAQIVW

98

XuMUs ¥ 3J0pPOBbE UEIOBEKA.
JlekapcTBeHHBIE CpeCTBA

13.05.2027

https://m.eds00.ru/992MUF415

99

XuMmus nuiny. Pois XumMuu B
o0ecIIeYyeHNH U IIEBON
0e30macHOCTH

14.05.2027

https://m.edsoo.ru/BTM3AEKNW
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IMPOBEPSIEMBIE HA EI'D 10 XUMUU TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHON
IMPOI'PAMMBI CPETHEI'O OBILIEI'O OBPA30OBAHMUS

Kon
NMPoBepPsieEMOro
TpeGoBaHMsI

IIpoBepsieMble TPeOOBAHHUSA K NPeAMETHBIM Pe3y/1bTaTaM O0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrPAMMBI CPe/IHero o01ero
oOpa3oBaHus

1

BJ'Ia)IeHI/Ie CUCTEMON XUMHUYECKUX 3HaHHI7I, KOTOpas BKIIHOYACT:

1.1

OCHOBOIIOJIAralOIIME MOHATHUSA (XMMUYECKUH 3JEMEHT, aTOM, W30TOIIbI,
2JIEKTPOHHAs 000JI0YKa aToMa, §-, p-, d-3JE€KTPOHHbIE OPOUTAIN ATOMOB,
OCHOBHOE U BO30YXIEHHOE COCTOSIHME aToMa, MOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATENILHOCTD, CTEllEeHb OKHCIICHUS,
XUMHUYEcKasi CBs3b (G- M T-CBA3b, KpaTHbIE CBS3M), T'MOpuAM3aLUs
aTOMHBIX OpOHWTasiel, KpUcTaulMdeckas pemerka, MoOJb, MOJSIpHas
Mmacca, MOJSIpHBIH 00BEM, MOJSpHAas KOHLEHTpalMs, pPacTBOPHI
(MCTUHHBIE, TUCHEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHL, YIJIEPOIHBIN
CKeneT, (QyHKUMOHaJIbHAs TpyIIa, pajuKal, H30MEphl, CTPYKTypHas
dbopmyrna, u3omepuss  (CTpyKTypHasi, reomerpuyeckas  (Imc-,
TpaHCHU30MEpHsI), TOMOJOIMYECKMH psil, TOMOJOIH, YTIJIEBOAOPOJIbI,
KHUCIOPOA- U a30TCO/Aep)Kalllue COEIUHEHUs, OMOJIOTMYECKH aKTHBHBIE
BellecTBa (yriaeBo/bl, KU PbI, OENKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COEANHEHMS, KPEKUHT, PU(OPMUHT, THUIIBI
XUMHUYECKUX peakuuil (OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- H
SHJIOTEPMUYECKHE, PEaKIMM MOHHOTO OOMEHa, TOMO- U TeTepOreHHbIE,
o0paTUMbIE U HEOOPAaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
IEKTPOJIUTHYECKAs AUCCOLMALMS, CTENEHb AMCCOLUALMU, OKUCIUTEID,
BOCCTaHOBUTEIb, AJIEKTPOJIU3, CKOPOCTh XMMMUYECKOH  peakluH,

XUMHUYCCKOC PaBHOB eCI/Ie)

1.2

TEOPUH W 3aKOHBI (TEOpHsSI XHMHYECKOTO CTPOCHHS OPraHUYeCcKUX
BemectB A.M. BbytiepoBa, Teopusi 3J1EKTPOIUTUUECKON TUCCOLMALINH,
[lepnonnueckuii 3akon [[.M. MenpaeneeBa, 3aKOH COXPaHEHHUS MAacCChl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHI S3BIK XUMHH, MHPOBO33PEHUYECCKHUE
3HAHUS, JISKAIIME B OCHOBE MOHMMAaHUS NMPUUYUHHOCTH M CHUCTEMHOCTH
XUMHUYECKUX SBJICHUH, COBPEMEHHBIC INIPEICTABJIICHUS O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM W HAJIMOJICKYJIAPHOM YPOBHAX

1.3

npeaCTaBICHUA 0 MEXaHHu3Max XUMHYCCKHUX peaKHI/Iﬁ,

TCPMOANHAMHWYCCKUX u KHHETHUYCCKUX 3aKOHOMCPHOCTAX nux




MMPOTCKaHUs, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

(dakTomornyecKknue CBEACHUST O CBOMCTBaX, COCTaBe, IMOJYy4YCHUU W
0e30MacHOM  HCIONB30BAHMHM  BAXXHEWIIUX  HEOPraHMYECKHX |
OPraHMYECKUX BELIECTB B OBbITY M NPAKTUYECKOM JIESITeNbHOCTU

YCJIOBCKa

1.5

o0Imye HaydyHbIe MPUHIIUIBI XUMUYECKOT0 MPOU3BOJICTBA (HAa MpUMeEpe
MPOM3BOJCTBA CEPHOW KHCIOTH, aMMHaKa, METaHOJa, IepepaboTKu

He(TH)

ChopMupoBaHHOCTh YMEHU BBISBIISATH:

2.1

XapaKTepHble IIPU3HAKA M  B3aMMOCBS3b HM3YYCHHBIX IIOHATHH,
IIPUMEHATh COOTBETCTBYIOILME IIOHATHS IIPU ONUCAHUU CTPOCHUS U

CBOMCTB HCOPraHMYCCKUX U OPraHNvYCCKHUX BCUICCTB U UX HpeBpaIHeHI/Iﬁ

2.2

B3aMMOCBSI3b XUMHUYECKHX 3HAHUW C MOHSATHSAMHU M IPEACTABICHUSMU
JIPYTHX MPEIMETOB Jisi 00Jiee OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS

CYIIHOCTHU MaTCPUAJIbHOI'0 CAUHCTBA MU pPa

CdopmMupoBaHHOCTH YMEHHUSI HCIIOJIb30BaTh:

3.1

HAaUMEHOBAaHMUS XUMHUUYECKUX COCOUHEHUM MEXIYHAPOAHOIO COH3a
TEOPETUYECKOW U MPUKIAJAHOW XMMHM M TpUBHUAIbHBIE Ha3BaHUS
BEILIECTB, OTHOCSIUMXCA K M3YYEHHBIM KJjaccaM OpraHU4YeCKUX H

HEOPraHUYECKUX COCTUHEHUI

32

XUMHYECKYI0 CHMBOJIMKY JJisI COCTaBJeHHsS] (OPMYT HEOPraHHYECKUX
BEIIECTB, MOJICKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (POpMYJI OPraHUUYECKUX BEIIECTB

CdopmMupoBaHHOCTh YMEHHUSI KIaCCH(UITUPOBATH:

4.1

HCOPraHM4CCKUC BCHICCTBA, CaMOCTOATCIbHO BBI6I/IpaTB OCHOBaHUusA H

KpUTCPpHU I KJ'IaCCI/I(i)I/IKaHI/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHn4eCKuc BCIIECTBA, CaAMOCTOATECIIBHO BBI6I/IpaTB OCHOBaHUA H

KpUTEpUH 15 KJIACCU(PUKALIMU U3YYaeMbIX XUMHUUECKHX OO BEKTOB

43

M0 Pa3JMYHBIM MpU3HAKaM (YHCIy M COCTaBy pearupyrollfX BeIIeCTB,
TerioBoMy 3(G(EeKTy peaxiue, HM3MEHEHUIO CTENeHEeW OKUCICHUS

AJIEMEHTOB, O0PATUMOCTH PEAKIIUH, YHACTHIO KaTaInu3aTopa)

ChopMUPOBaHHOCTh YMEHHSI XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM) W HOHOB
XUMHUYECKUX djeMeHToB 1 — 4 nmepuonos [lepuoauueckoii cucremor .M.
MenpeneeBa 1 X BaJICHTHBIC BOZMOXHOCTH, UCIONB3Ys MIOHITHS §-, P-,

d-31eKTpOHHBIE OPOUTATIH, SHEPrETHUECKHUE YPOBHU




ChopMupoBaHHOCTb yMEHHSI OOBSCHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pPa3yeMbIX HMHU COEAMHEHUH IO

IIEpUOJaM U Ipynnam

ChopMHUpOBaHHOCT, YMEHHUSI COCTABIISAITh YPAaBHEHUS XHUMHUYECKHUX

peakiui U pacKpbIBaTh UX CYUIHOCTH:

7.1

OKHCJIIMTCIBHO-BOCCTAHOBUTCIBHBIX peaKm/Iﬁ IMOCPCACTBOM COCTABJICHHA

AJICKTPOHHOTO OajlaHca dTUX PEeaKIui

7.2

YpPpaBHCHUA peaKHI/Iﬁ PAa3IMYHBIX THUIIOB; IIOJIHBIC U COKpaHIéHHBIe
YpPpaBHCHUA peaKHHﬁ HMOHHOI'O 06MeHa, YUUTBIBAs yCJIIOBHs, IPU KOTOPBIX

OTH pCAKIMU UAYT OO0 KOHIIA

7.3

peakuuil ruaposaMsa, peakuuid KOMIIJIEKCOOoOpa3oBaHMs (Ha IpUMeEpe

T'UAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

ChopMupoBaHHOCTHh YMEHUS MOATBEPKIATh:

8.1

Ha KOHKDETHBIX IIpUMEpax XapaKTep 3aBUCUMOCTH PpEaKLHOHHOU
CIIOCOOHOCTH OpPraHWYECKUX COEIAMHEHHH OT KpaTHOCTH M TUIa
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3AUMHOI'O BIMSHUS aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEN pealu3ally pa3InuHbIX

MEXaHU3MOB ITPOTEKAHUSI peaKLUU

8.2

XapaKTCPHbIC XHMHYCCKHUC CBOMCTBA BEIIECTB COOTBCTCTBYIOIIMMU

OKCIICPUMCHTAMU U 3allUCAMHA ypaBHeHI/Iﬁ XUMHYCCKUX peaKuHﬁ

ChopMUPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh COCTAB W BaXKHEUIIHE
CBOIWCTBAa BEIIIECTB, MNPUHAUICKAIINX K ONpEAe]IEHHBIM KijlaccaM |
rpynnaM COoeIuHEeHUM (MpOCThie BEIIEeCTBA, OKCUIbI, TUIPOKCUIBI, COJIH;
YTIEBOJOPO/IBI, IIPOCTHIC dUPBI, CITUPTHI, PEHOBI, AJIbJICTH b, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE J(QHPBI, XKUPBI, YTICBOIbI, AMHHBI,

AMUHOKHUCIIOTHI, OETTKH)

10

ChopMupoBaHHOCTb YMEHHSI MPOBOJUTH pacdy€Tbl MO XUMHUYECKUM
dopMynaM UM ypaBHEHUSM XHMHUYECKUX PEAKIUH C HCIOJb30BAaHUEM

(U3NYECKUX BETUYHH:

10.1

Macchl (00bEMa, KOIMYecTBa BEIIECTBA) MPOAYKTA PEaKlUu, €ClId OJHO
U3 UCXOIHBIX BEIIECTB AaHO B BUJE PACcTBOpA C ONpenenEHHON MacCOBOM

Tl PacTBOPEHHOTO BEIIECTBA MJTH JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM MM 00bEMHOM JI0JIH, BBIXOA MTPOAYKTa PEaKIIUU

10.3

TenoBoro 3 dexTa peakuuii

10.4

00BEMHBIX OTHOIIICHUH ra30B

10.5

10 HAXOXKICHUIO XUMHUYECKOH (hOpMYIIbI BEIECTBA




11

Biagenue cucreMoil 3HaHMI O METOJAX HAy4YHOI'O IIO3HAHUA SIBICHUI
IIPUPOJIBL, UCIIOIb3yEMbIX B €CTECTBEHHBIX HaAyKaX U YMEHHUE IPUMEHSATh
9TU 3HAHUS MPU HKCHEPUMEHTAIbHOM HCCIEJOBAHMM BEIIECTB M s
OOBSICHEHUSI XUMHYECKHUX SIBJICHHM, HMEIOLIIMX MECTO B MpPUPOJE,

HpaKTquCKOfI JCATCIIPHOCTH YCJIOBCKA U B HOBCC)IHGBHOI;'I KHU3HU

12

CchopmupoBaHHOCTh YMEHHS TPUMEHSTH (HMCIONB30BaTh) 3HAHHUS O
COCTaB€ W CBOWMCTBaX BEIIECTB I OKCIEPUMEHTAIBLHOW IPOBEPKU
TUTIOTE€3 OTHOCHTEIILHO 3aKOHOMEPHOCTEH TMPOTEKAHHMS XUMHUYECKUX
peaknuii W TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBIICHHS;
CHCTEMHBIC XUMUYECKUE 3HAHWS JUII OOBSCHEHUS W TPOTHO3MPOBAHHS
SBIICHUM, HMMEIOIMX €CTECTBEHHOHAYUYHYIO MPUPOAY; Ul TPUHSATHS

I'paMOTHBIX peH_IeHI/Iﬁ Hp06HeM B CUTyallusX, CBA3aHHBIX C XUMHEH

13

ChopMHPOBaHHOCTh YMEHHS TUIAHUPOBATh W NPOBOAUTH XUMHUECKHIA
OKCIIEPUMEHT (MOJYyYCHHE M W3y4YCHHE CBOWCTB HEOPraHUYECKUX W
OpPraHMYECKHX BEINECTB, KayeCTBEHHBIC pEAKIMHU YIJIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCJIOPOACOICPKAIINX OPraHUYECKUX BEIICCTB,
pelieHue IKCIEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKNX M OPraHMYECKHX BEHIECTB) C COOJIOJCHUEM MPaBHII
Oe3omacHoro  oOpaiieHuss ¢  BelleCTBAaMH U JIaOOpPaTOPHBIM
o0opynoBanuem; (GopMyIUpOBaAThH TN UCCIEIOBAHUS; MIPEACTABIATH B
pa3u4HON (opMe pe3yabTaThl JKCIICPUMEHTAa, AaHaJM3HpPOBATH U

OLCHHUBATH UX JOCTOBCPHOCTH

14

CdhopMupoBaHHOCTh YMEHHSI OCYILIECTBIISITH IIeTICHAMPABICHHBIA TTOUCK
XUMHUYECKOH MH(OPMAIMK B pa3JIMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpeACTBa MaccoBO MH(popmaluu, cetb UHTEepHET 1
JIpyTHE), KPUTHUYCCKA AaHAIM3UPOBATh XUMHUYECKYI HHGOPMAIIHUIO,
nepepabaTbiBaTh €€ M HCIOJIb30BATH B COOTBETCTBHH C MOCTaBJIEHHOU

y4eOHOM 3a1aueit

15

CchopmupoBaHHOCTH ~YMEHHS MPOTHO3UPOBATh, AHAJIM3UPOBATH U
OLIEHMBaTh MH(MOPMAIMIO C TO3ULUN DKOJIOTUYECKOM 0e30macHOCTH
MOCJEACTBUI OBITOBOM U TPOHM3BOJICTBEHHOH JESTENbHOCTH YelOBEKa,
CBSI3aHHOW C TMepepabdoTKOi BemecTB; CHOPMUPOBAHHOCTh YMEHHM
OCO3HAaBaTh  ONACHOCTh  BO3ACHUCTBUS HA  KHUBBIE  OPraHU3MBI
ONpeNeNnEHHBIX BEIIECTB, IOHMMAs CMBICI T[IOKa3aTels MpeaelbHON
JOMYCTUMOM KOHILIEHTPALlMM, ¥ TOSICHATh Ha MPUMEpax CHOCOOBI
YMEHBIICHUS U MPEAOTBPAIICHHS MX BPEAHOT'O BO3ICHCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA EI'D
1O XUMHNHN

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

TeopeTndeckre OCHOBBI XUMUU

1.1

Crpoenune BemiectBa. CoBpeMeHHass MOAENb CTPOSHHs aTtoma. PacmpeneneHue
JNIEKTPOHOB MO DJHEPreTHYecKuM ypoBHsAM. Kraccudukamuss XUMHYECKUX
a5eMeHTOB. OCOOEHHOCTH CTPOEHHS PHEPreTHUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI AaTOMOB. OJIEKTPOHHAs

KOH(HTypalus aToMa. BaJeHTHBIE dTIEKTPOHBI

1.2

[lepnonnueckass cucrema xuMudeckux osiemeHtoB .M. Mennaeneesa.
®usnueckuii cMmbicn [lepnogudeckoro 3axkona .M. MenneneeBa. Ilpuunnel u
3aKOHOMEpPHOCTH HW3MEHEHUS CBOWCTB JJIEMEHTOB M MX COEAMHEHUU MO
nepuojaM M TIpylmaM. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB IPOCTHIX

BCIICCTB, BOAOPOAHBIX COGHHHGHHﬁ, BBICIIMX OKCUAOB U THAPOKCHUIOB

1.3

BanenTHoCTb. 9HeKTpOOTpI/II_IaTeHI)HOCTB. CreneHb OKUCIICHUS

1.4

Buabl xumuueckoil cBsi3u (KoBaJeHTHAs, HOHHAsI, METAJUIMUECKas, BOAOPOIHAs)
1 MeXaHU3MBbI €€ o0pa3oBaHus. MeXMOJEKyIIpHbIe B3auMoieiicTBus. Bemecrta
MOJIEKYJIIDHOTO W HEMOJIEKYJSIDHOTO CTpOeHHUs. THunbl KpUCTaJUIMYECKUX

peméTok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAININYECKON PEIIETKI

1.5

XuMuueckas peakuus. Knaccudukarus XUMHYECKUX peakuuii B

HEOPraHWYECKOM U OPraHMYeCKON XMMUHU. 3aKOH COXpaHEHUsI MacChl BEUIECTB

1.6

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (PaKTOPOB

1.7

TenoBble A3 HeKTh XUMUUECKUX peakiuil. TepMOXUMHUYECKUE YpaBHEHUS

1.8

OOpatumble peakiuu. XuMHuecKoe paBHoBecue. DakTopbl, BIMAIOLIME HaA

cocTosiHHE XuMHu4eckoro pasHosecus. [Ipunnun Jle Hlatense

1.9

9J'IeKTpOJ'II/ITI/I‘IeCKa$I Juccouranus. CunpHble U cl1aObIe QJICKTPOJIUTHI. Cpez[a
BOAHBIX PACTBOPOB BCUICCTB: KHCIAA, HeﬁTpaﬂBHaH, oIcjIo4Hasd. CreneHn

IHUcconManuy. Peakiiuu noHHOro ooMeHa

1.10

IMuaposms coneii. MonHoe nmpousBeneHue Boabl. Bomopoausnii mokasarens (pH)

pacTBopa

1.11

CrniocoObl BbIpaXKEHUsI KOHLIEHTPALUK PACTBOPOB: MaccoBasi 10Jis1 paCTBOPEHHOIO
BEIIECTBA, MOJSApHas KOHIeHTpauus. HacellieHHble U HEHaChIIEHHbIE

pacTBOPHI, PaCTBOPUMOCTh. KpucTammoruapaTs

1.12

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBenenue BemecTB B cpeaax ¢

pasHbIM 3HaueHueM pH. MeTonbl 35IeKTpOHHOT O OanaHca




1.13

DIIEKTPOJIU3 PACTBOPOB U PACIIABOB COJEH

OCHOBBI HEOPTAHUYECKOW XUMUU

2.1

Knaccudukanus Heoprannueckux coenHeHnid. HoMeHknaTypa HeopraHmueckux

BEIIECCTB

2.2

XUMHUYECKHE CBOMCTBA BAKHEWINIMX METAJUIOB (HATPUM, KaJWi, KaJIbIUH,
MarHui, aJlOMHUHUHN, ITUHK, XpOM, XKE€JIe30, MeIb) U HX coeauHeHuil. OOmme

CITOCOOBI IMMOJIYy4Y€HUA MCTAJJIOB

23

XUMHUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAJUIOB (Tallor€HOB, CEphl, a30Ta,
docdopa, yraepoma W KpeMHHS) HM  UX  COCOUHEHHH  (OKCHIOB,

KHCIIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI)

24

T'eneTnueckas CBs3b HEOPraHNMYCCKUX BCIICCTB, NPUHALIC)KAIIUX K Pa3JIMIHBIM

Kj1accaM

25

I/II[CHTI/I(i)I/IKaHI/IH HCOPraHUYCCKUX COCJIMHEHUM. KauecTBeHHBIE PCaKIuu Ha

HCOPraHN4CCKUC BCIICCTBA U HOHbI

OCHOBBI OpFaHquCKOﬁ XUMHUH

3.1

OCHOBHBIC TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHUS OPraHMYeCKHX
coenuHeHut A.M. bytiiepoBa. YriepoaHblid CKEJIET OPraHUYECKOW MOJIEKYJIbL.
KpatHocTh XUMHUYECKOW CBSI3M. S- U P-CBSI3U. sp3-, sp2-, sp-rTUOpUIM3aLUAN
opOuTaneii aTOMOB yriepojaa. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMHYECKOIO

CTpOeHMS MOJeKyJ. I'omonoru. I'omonornueckuit psaa. M3oMepust u u3oMepbl

32

[Tonsatue o  ¢dynxuuonampHOM  rpynme.  OpHeHTanMOHHBIE 3¢ (EKThI

3aMecTUTeNel

33

[IpencraBnenne o Kiaccu(UKAMM OpraHWYEecCKHX BemecTB. HoMmeHkmaTypa
OpPraHWYeCKUX COEJUHEHMH (cucTeMaTHuecKas) M TpHUBHAJIbHBIC Ha3BaHHS

BaKHEHMIIIHNX Hpe}ICTaBI/ITeJIeﬁ KJIaCCOB OPraHN4YCCKUX BCIICCTB

34

CBOOOIHOpaIMKANBHBIA ¥ WOHHBIA MeXaHu3Mbl peakuuu. [loHsTtHe o

Hykseouie u anexkrpoduie. IlpaBuno Mapkosaukosa. [Ipasuiio 3aiinesa

3.5

Anxanpl. XMMHUYECKHE CBOICTBA aJKaHOB: rajJOreHUpOBaHUE, JETHAPHUPOBAHNUE,
TEPMUYECKOE pa3NOKEeHUE, KPEeKHHI, u3oMmepusauus, ropeHue. I[lomyuenue
ankaHoB. [lukmoankanel. Cneunduka CBOWCTB LUKIOAIKAHOB C MajbIM

pasMepoMm LUKIIA. Peakuy NpucoequHEeHNs U PaAuKaIbHOr O 3aMELIEHUS

3.6

AnkeHbl. XMMHYECKHE CBOICTBA: pEaKUUU MPUCOEIUHEHMs (rajoreHupoBaHUE,
TUApPUPOBAHUE, THAPOrajJoreHUpOBaHUE, THApaTalus), TOPEHUs, OKUCIEHUS U
nonuMepuzanun. [IpoMbllIeHHbIE U JTa0OpaTOpHBIE CHOCOOBI MOJTY4YEHUS

aJIKCHOB

3.7

AnkanaueHbl. XUMHYECKHE CBOMCTBA ajKaJMEHOB: PEAKIMU IPUCOSIMHEHUS

(ruzpupoBaHue, TalOre€HUPOBAHME), TOpEHUs M nojJuMepusanuu. IlomyueHue




aJIKaAUCHOB

3.8

AnkuHbl. XMMHYECKUE CBOWMCTBA: PEaKIMU MPUCOEAUHEHUs (rajioreHUpOoBaHUE,
TUAPUPOBAHUE, TUApATAINS, THAPOTAJOTSHHPOBAHUE) KAaK CHOCO0 MOITydYeHHS
IIOJIMMEPOB U APYIMX IIOJIE3HBIX NpPOAYKTOB. Peakuuum 3amemienus. ['opeHue
AllETUJIEHA KAK HCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHHU IS CBAPKU U PE3KHU

MCTAJIJIOB. HpI/IMeH CHHC allCTHUJICHA
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Apenbpl. XuMHUECKHE CBOWCTBa OeH305a: peakmuu  BIEKTPOPUIHLHOTO
3aMEIIEHMs], TPUCOEAUHEHUs (TUAPUPOBAaHUE, TajoreHupoBaHue). Peaxnus
ropeHust. OcoOEHHOCTH XMMHMUYECKMX CBOMCTB Toiyousa. [lomyduenue OeH3ona.
OcobOeHHOCTH XUMHUYECKHMX CBOWCTB ctupona. Ilonmmmepusanus crupoda.

Crioco0bI oJTydyeHHUs ¥ IPUMEHEHHE apOMaTHYECKUX YTIIEBOJOPOI0B

3.10

Crouptel. IlpenenbHbie  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOICTBA:
B3aUMOJIEHCTBHE C  HATPHEM Kak CIoco0  YCTAaHOBJIGHHS  HaJIAYUA
TUAPOKCOTPYNIMBI, C  TaJOTCHOBOJOPOAAMH  KakK  CHOCO0  TMOJyYeHHS
pacTBOpUTEIIEH, BHYTPH - U MEXMOJIEKYJIsIpHasd Aeruaparanus. Peakuus ropeHus.
[lonyuenue ostaHona: peakuuss OpOXKEHHUS TJIOKO3bI, THApaTalMsl 3THIICHA.
OTWJIEHIJIMKOJIb U TJIMUEPUH KaK MPEACTABUTENH MPEAEIbHBIX MHOI0aTOMHBIX

CIIUPTOB

3.11

®enon. XuMHU4ecKue CBOMCTBA ¢eHosna (peakiuu C HaTpHeM, THIPOKCHUIOM

HaTpus, Opomom). [lonydenue denona

3.12

Anprerunpl. XMMHYECKHE CBOWMCTBA NPEAEIbHBIX albAETUIOB: THIPUPOBAHHUE,
KaueCTBEHHbIE peaklUM Ha KapOOHUJIBHYIO Tpynmy (peakuusi «cepeOpsHOro
3epkaia», B3aumosaeiicteue ¢ ruapokcuaom meau (II). [lomyduenne nmpeaenbHbIX
aJbJETUIO0B: OKHCIEHME CHUPTOB, THApaTallvs aneTuyieHa. AIETOH Kak

MMPEACTABUTEIIb KETOHOB. OcobeHHOCTH pe€aKiuun OKMUCIICHUA allCTOHA

3.13

KapGonoBbie KHCIOTBI. XUMHUYECKHE CBOWCTBA TMPEAEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYPaBbUHOMN KHUCIIOTHI.
[Tony4yenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHUE
aJKaHOB, AJIKEHOB, MEPBUYHBIX CIIUPTOB, ajbJETU0B. Bricume npenenpHble U

HCIIPCACIIbHBIC Kap6OHOBBIe KU CJIOTHI

3.14

Cnoxuple »pupbl u kupbl. CHnocoObl TMOJYyYEHUS CIOXKHBIX 3(QUPOB.
ObpatumocTts peakuuu sTepudukanuu. [IpumeHeHue craoxHbIX 3(UPOB B
NUIIEBOM U map(roMepHOW NPOMBINUIEHHOCTU. JKHpBl Kak CIOXHbIE 3(UpbI
[JIMIEPUHAa M BBICIIMX KAapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBA J>KUPOB:
TUJIpUPOBAHKME, OKHCIEHHE. ['MAponu3, WiIM OMBUIEHHE, JKHUPOB Kak CIOCO0
IIPOMBILUIEHHOTO IOJy4Y€HHUs! COJIEH BBICIIMX KapOOHOBBIX KUCIOT. MBLIA Kak

COJIM BBICHINX Kap60HOBLIX KHCIIOT

3.15

XuMHYECKHE CBOHCTBA TIJIFOKO3EIL: p€akoun C Yy4aCTUEM CIIMPTOBBIX H




albJErUIHON TPYII U MOJIOYHOKUCIOE OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAYEHHUE B XKU3HEACATEIBHOCTH OpranmusMa. Jlucaxapuael: caxaposa, MajabTO3a.
BoccTanaBimBammme W HEBOCCTAHABIMBAIOIIME  Aucaxapuiel. ['maposms
nucaxapunos. ITommcaxapuasl: kpaxmani, riukoreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmaja, TJIMKOreHa M Leunoiao03bl. Pu3nueckne CBOMCTBA Kpaxmana H
LEJUIION03bl.  XUMHUYECKHE CBOMCTBA KpaxMalla: THAPOJIU3, KadyeCTBCHHAsS
peakuus ¢ MOAOM. XMMHYECKHE CBOMCTBA LEJUIIOJIO3BI: THIPOIU3, IOJyYCHHE
3¢upoB 1emmono3sl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBINA MIENTK)

3.16

AMUHBI. AMHUHBI KaK OpPTaHNYCCKHUEC OCHOBAHMA: pCaKIIUH C BOHOﬁ, KHCJIOTaMU,
p€akuuAa TOpPCHUA. AHUIMH Kak npeaACTaBUTCIIb APOMATHUYICCKUX aMHHOB.
XUMHUYECKHE CBOMCTBA aHUIIMHA: BSaHMOHCﬁCTBHe C KHCJIIOTaMu, 6p0MHOI>i
BOHOﬁ, OKHUCJIICHUC. HOJIyLIGHI/IC AMHWHOB  AJIKUJIMPOBAHUCM aMMHUAKa H

BOCCTAHOBJICHUEM HUTPOIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

AMUHOKHUCIOTBI U O€NKU. AMHHOKHCIOTHI Kak aM(OTEepHbIE OpraHuYecKHe
coeauHeHus. OCHOBHBIE aMHMHOKHCIIOTBHI, oOOpa3yroliue Oenku. XUMHYecKHue
CBOMCTBa OENKOB: THAPOIN3, JACHATYpaIus, KAUeCTBEHHbIE (I[BETHBIC) pEaKIUU

Ha OeJIKu

3.18

CtpoeHre U CTPYKTypa IMOJMMEPOB. 3aBUCUMOCTb CBOMCTB IOJUMEpPOB OT
cTpoeHusi Moisiekysl. OCHOBHBIE CIOCOOBI IMOJYYEHHS BBICOKOMOJIEKYJISPHBIX
COCAMHEHHI: peaklMu TMOJIMMEpPH3aluu U TOoJMKoHAeHcanuu. Knaccudukarus

BOJIOKOH

3.19

Nnentudukaius opraHnYecKUX COSTMHEHNN. Pelenne sxcnepuMeH TaabHbIX

3aa4 Ha paCliO3HaABAHUC OPraHN4YCCKUX BCIICCTB

3.20

I'eneTnueckas cBSI3b MCKAY KJIaCCaMH OPraHUYCCKUX COG)II/IHCHI/Iﬁ

XUMHUA U )KU3HD

4.1

XuMmus B moBcenHeBHOW >ku3HU. [IpaBmia Oe3omacHoil pabOThl € €IKUMH,

TOpIOYMMHU U TOKCUYHBIMU BEIICCTBaAMU, CPCACTBAMU OLITOBOM XMMHHU

4.2

XuMus ¥ 3710pOBbE. XUMUS B MEJUIIMHE. XUMUA U CEIbCKOE XO35UCTBO. XUMUS B
MPOMBIIIICHHOCTH. XUMHUS M JHEPreTHKA: MPUPOIHBIA W IONMYTHBIH HedTsIHOM
rasbl, UIX COCTaB U Mcnojib3oBanue. CoctaB HePTH U €€ nepepadboTKa (MPUPOTHBIC

UCTOYHUKH YTJIEBOAOPOJIOB)
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XuMHUST U 3KOJOTus. XUMHYECKOE 3arpsi3HEHUE OKpPYKAlolled cpellbl U €ero
nocnenctBusa. Oxpana ruapocdepsl, mouBsl, atMochepsl, (Giopbl u ¢dayHbl OT
XUMHYECKOTO 3arpsi3HeHus. [Ipobiema OTXOMOB M TOOOYHBIX TPOMYKTOB.

AHLTepHaTI/IBHbIG HCTOYHUKH SHCPIUn

4.4

O6IJ_II/IC OpEACTaBJICHUA O IIPOMBIIIJICHHBIX crrocobax MMOJTY4YCHUA XHUMHYCCKUX




BEIIECTB (HA MpUMEpe MPOU3BOACTBA aMMHaKa, CEpHOM KucCioThl). UEpHas u
uBerHass ~ Metrasnyprus.  CTEKIO UM CWJIMKATHAasT  MPOMBIILIEHHOCTD.

[IpoMbinieHHass ~ opranudeckas  xuMmus.  CbIpp€ 1  OpraHUYECKOU

IIPOMBIIIEHHOCTH
5 Tumnbl pacu€THBIX 3a7a4
51 Pacuérsl Macchl BeliecTBa MM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY
' BEILIECTBA, Macce WM 00bEMY OJIHOTO U3 yYaCTBYIOIIMX B PEAKIMH BELIECTB
52 Pacuérsl TennoBoro 3 ¢exra peakuuu
53 Pacuérbl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMUYECKUX PEaKIIHIX
54 Pacuérer Mmaccel (00bEMa, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU
. OJTHO U3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer MaccoBol nM 00BEMHOM T0IM BBIXOAA MPOAYKTA PEAKIIUU OT
' TEOPETUYECKHA BO3MOKHOI'O
Pacuérer maccrl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU
5.6 | omHO M3 BELIECTB JAHO B BUJE PACTBOPA C OMPEICIEHHON MacCOBOM JT0IIeH
pacTBOPEHHOIO BEIllECTBA
57 Pacuérsl ¢ ncronb30BaHUEM MOHATHN «MaccoBasi JOJI», «MOJISIPHAs
' KOHLIEHTPALIUS», «PACTBOPUMOCTD)»
Haxoxnenue MonexynspHoi (popMyibl OpraHnYecKoro BeUiecTBa Mo ero
5.8 | IUIOTHOCTH U MacCOBBIM JIOJISIM JIEMEHTOB, BXO/SIIKMX B €0 COCTAB, HITH IO

MIPOAYKTaM CrOpaHUs




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

1. Xwumus. 10 knacc. M'abpuensa O.C., OcrpoymoB N.I'., CnagkoB C.A. AKIIMOHEpHOE
obmectBo «M3narensctBo «lIpocBemenne»
2. Xwumus. 11 knacc. I'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A. AkiimoHepHoe

obmiectBo «M3narenscrBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1. Meronnueckoe nocooue k YMK O. C. I'abpuensana (10—-11 k1., 6a30Bblil ypoBeHb)
2. Meronuueckue pekomennauuu k YMK B. B. Epemuna (U3n. «IIpocsemienuey)
3. COOpHHK MPaKTUYECKUX U JTa0OPAaTOPHBIX pabOT MO XUMHH JJIs CTapIIed IIKOIbI —

aJJalITUPOBAHHBIC HHCTPYKIUH JJIA ITPOBECACHUS SKCITPECC-OIIBbITOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

1. ®I'C «Mosg mkoia»
Poccuiickas anekrponnas mkosna (POUI) —
Enunoe coneprkanue o01ero oopazoBaHus

®denepalbHbId HHCTUTYT Nefarorunueckux nzmepennii (OUITN)

i &> B D

Cepsuc «4 cnam EI'9» (Ilpocsemenue)
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