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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Mo XMMUK Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHOM o0pazoBaTebHOI porpamMMbl CpeIHero o011ero
obpazopanusa(POII COO), npeacraBieHHbIX B DeaepalbHOM TOCYIapCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX oOpranuzamusx Poccuiickoit
Odeneparuy, peaTu3yIONMX OCHOBHBIE O0pa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX TonoxkeHnd «Crparerum pasBuTHs BocnuTaHus B Poccuiickoin
Oenepanuun Ha nepuon a0 2025 roga» (Pacnopstbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIJIyOJIEHHOTO W3Y4YEHHS 3aHUMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpa3oBaHus ywamuxcs 10-11 kiaccos.
N3ydyenue mnpeamera, pealuzyeMoe B YCIOBUAX JU(PPEpeHIInpOBAHHOTO,
npodUIbHOrO OO0y4YeHHs, MPHU3BAHO OOECHeYnTh OOIIE00Pa3OBATEIBbHYIO H
OOILEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJBbI, HEOOXOAUMYIO ISt
aJanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBUSM U3HHU B COLIUYME, a TAKXKe IS
MPOJOJDKEHUSI OOYYEeHHsI B OpPraHMU3alusaX MpPOPEeCcCHOHAIBHOIO 00pa3OBaHHUs, B
KOTOPBIX XUMUS SIBISIETCS OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamMe 1m0 XuUMHMM Ha3HaY€HUE TNIpeaAMeTa «XUMHSD» TOIydaeT
NOJIPOOHYI0 ~ MHTEPIIPETAIMI0O B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEpIKaHWs,
pe3yabTaToB OOYy4YeHUsT U TpPeOOBAaHUN K YPOBHIO TMOJTOTOBKHU BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJICAYIOLIME BBIMIOJIHSIEMbIE MPOTPAMMON IO
XUMUH (PYHKITAN:

e UH(OPMAIMOHHO-METOANYECKAs], peajau3alus KOTOpol oOecreynBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOydeHMsI, BOCIIUTAHUS U Pa3BUTHs 00YJarOIINXCsl CPEICTBAMU MIPEIMETA,
U3Yy4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpas IpeayCMaTpPUBAET
OIpE/ENICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M TOCIEAO0BATEIbHOCTH
M3y4eHUsI y4eOHOro Marepualia, KOJIMYECTBEHHBIX U KaYECTBEHHBIX €r0
XapaKTepUCTUK; TMOIXOJ0B K (HOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI
KOHTPOJSI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHM OOYy4arolMXcs B
pamMKax WTOTOBOM aTTecTaluu B (QopMe EeIUHOTO TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriayOn€HHOTO U3y4EeHUs] XUMUM:



e YCTaHaBJMBACT WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTenbHOe
JUIA WU3y4eHUs] B paMKax OTIENbHBIX MNpOQUIeH, NpeaycMaTpuBaeT
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET NMPHUMEPHOE pACIpeAesieHHEe YYEOHOrO0 BPEMEHH, PEKOMEH]IyEeMOIo
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e IIpelyiaraeT MPUMEPHYIO IOCJIEIOBATEIbHOCTh H3YYEHHUS Yy4eOHOro
Mareprajia ¢ y4€ToM JIOTMKH MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JTAET METOJMWYECKYI0 MHTEPHPETALHIO LIeJiel U 3ajja4 U3y4yeHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0mero oOpa3oBaHUA, COAEPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeilbHOMU
MIPOTPaMMBbI CpeaHEero o011ero oOpa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX  JCUCTBUNA  OOydJalomerocss IO OCBOEHUIO
COJIEpKaHUsl IPEaMETA.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpaMMeE II0 XWUMHH IPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusa. 3a TpeleNaMyd YCTAHOBJEHHON HIporpaMMoil MO  XUMHH
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAEpP)KaHUs y4eOHOro mpeaMera
«Xumus» OCTaéTcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOW COCTABJISIOIICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HANPABIEHUEM KOHKPETHOTO
npodusns o0ydeHus.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TIPEeIMETOB 0a30BOro M YriyOJEHHOIO YypOBHEW B CHUCTEME
muddepeHmpoBaHHOTO 00y4YeHUsT HA YPOBHE CpeaHEro oOImiero oOpa3oBaHMUS
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
PEEMCTBEHHOCTH €  MOCIEAYIONIMM  3TarioM  MOJYYEHHS ~ XUMHYECKOTO
oOpa3oBaHus B paMKaxX M3y4eHUs CHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alMIX CPeHEro MpodeccCuOHAIbHOIO
oOpa3oBaHus. B 3Toil cBf3M wH3yyeHUEe npeaMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue W  YIUIYOJEHUE TEOPETUYECKOW U
IPaKTUYECKOM MOATOTOBKU OOYy4arolUXCsl, BBIOPABILKX ONpeAeaEéHHbIA MPopuib
00y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOIIEr0 MOJYYeHUS] XUMUYECKOTO
o0Opa3oBaHus B opraHu3anusx npodeccuonaibHoro oopasopanus. Hapsay ¢ atum,
B cBere TpedboBanuii PI'OC COO Kk mMmIaHUpPYEMBIM pe3yJbTaTaM OCBOCHUS
dbenepanbHO 00pa3oBaTENbHONW MpPOrpaMMbl CPEIHEro oO0Iero o0pa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO TaKK€ Ha pElIeHHe 3a]ay



BOCIUTAHUS U COLIMAJIILHOTO Pa3BUTHUSL 00ydarouuxcs, Ha (OpMUPOBAHHE Y HUX
OOIIEUHTENIEKTYAJIbHBIX YMEHUH, YMEHUU paloOHaIM3aluu y4eOHOro Tpyna |
00O0OIIEHHBIX CHOCOOOB  JIESITENIBHOCTH, UMEIOIIUX  MEXKIUCIUILIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas xumus». [Ipu onpeneneHny nNoaxoqoB K 0TOOpY U CTPYKTYpPHOM
OpraHu3alliyd COJEP)KaHUs ATHUX KYpCOB B MPOrpaMMe IO XHMHUU 332 OCHOBY
npusaTel TonokeHuss GI'OC COO o paznuyusx 0a3o0BOro M yriryOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy copepkanust KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpPraHWYecKasi XUMHS» COCTaBISIET COBOKYIMHOCTb MPEAMETHBIX 3HAHUN U
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa CUCTEMa
3HAHMI TIOJMy4aeT OINpEAEIEHHOE TEOPETUYECKOE OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Matepuana. Tak, Ha yrayOJI€HHOM YpOBHE H3ydeHHs IMpeaMera obecreyeHa
BO3MOXKHOCTh 3HAYUTEIFHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX U CBOMCTBAaX MX COEIMHEHUN Ha OCHOBE PACHIMpPEHUs U YriyOJeHHs
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUs pEeaklUid, pacCMaTPUBAEMbIX C TOYKH 3pEHUS] XUMUYECKOW KMHETUKU
U TEpMOIMHAMUKH. HM3yueHune mnepuoandeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMMYECKHX  DJIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKHUX IMPEJICTABICHUSIX O CTPOCHUH aToMa. XMMHUYECKasi CBS3b
OOBSICHSIETCS C TOYKH 3PEHUSI SHEPreTUIECKIX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUIIOB ~ peakuui  JomoiHseTcs  (GOpMHUpPOBAHMEM  MpPEACTaBICHUM 00
AIEKTPOXUMUYECKUX TPOIIECCaX U IEKTPOIN3E PACILIABOB M PACTBOPOB BEILIECTB.
B kxypce opranuueckoil XMMHUH TMpPH PACCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUMN yJensieTcsi 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX pEaKlUi.

Oco0oe 3HaueHWEe HMEEeT TO, 4YTO Ha COJAEpPKAHUE KYypCOB XHUMHHU
yrIyOJIEHHOTO YPOBHS M3yYEHUS JUIS KJIACCOB ONMpeneNEHHOro npoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHHM K oOIeld cucreme
OPEIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMPEAMETHI. Tak, Hampumep,
B COJICpKaHUM TMPEeaMeTa JUIsl KJIACCOB XUMHUKO-(PU3HYECKOro Mpoduis O0JbIIoe
3HaueHUE OyAyT MMETh AJIEMEHTHl ydeOHOro Marepuaia mno obmed xumun. [Ipu
U3YYEHUM TMpeIMeTa B JAaHHOM Ciy4yae akleHT OyAeT ciAellaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH W B (PU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJEKYJIsIpHas TeopHsl B (PU3UKE), 3aKOHBI COXpPAHEHMS



MacChl M DHEPIrHM, 3aKOHbl TEPMOJIWHAMHUKH, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOECHHHU BELIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHWM IMpeaMera Uil KIJIAcCOB XUMHUKO-
OMOJIOrMYecKoro npoduis OOJbIINKM yAENbHBIM BeC OyJeT UMETh OpraHuYecKas
xumus. B 3ToM  chmywae  mpenocTaBisieTcss  BO3MOXKHOCTH it Oojee
OOCTOATENBHOIO ~ PACCMOTPEHUS] XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOrMYECKOM CHCTEMBbl, B COCTaB KOTOpPOW BXOHAT, K MpHUMEpY, TakKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUAbL, OEJIKW, VYII€BOAbI, HYKICHHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIY)KAT OCHOBOW I H3yYCHHS
CYLIHOCTH MPOLIECCOB (DOTOCHHTE3A, NbIXaHUs, TUIIEBAPCHHUS.

B mnnmane ¢opMupoBaHHS OCHOB HAy4YHOrO MHPOBO33PEHHS, OCBOCHHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTr0 MPUMEHEHUSI HAYUHbIX
3HaHUW H3ydeHue mpeaMera «XUMHUS» Ha YriyOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YEOHBIMH MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHBIX obnacteil «EcTecTBeHHO-HAy4HbIE NpeaMeThl», «Marematuka u
uHpopmaTrka» 1 «Pycckuii sI3bIK U TUTEpATypar.

[Ipyu wn3ydyeHun yuyeOHOro mnpeaMera «XuUMHUS» HAa YIJIyOJIEHHOM YpOBHE
Tak)Xe, Kak Ha YPOBHE OCHOBHOI'O U CpeJHero oomiero oopasoBanus (Ha 6a30BOM
YpPOBHE), 3a7aueii MEepBOCTEIIEHHOW 3HAYUMOCTHU SIBIIETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak oO0JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIIbHOCTU Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE W3Y4YeHHs] NpeaMeTa MpeArosiaraer
pean3aluIo TaKUX 1EJIeH, Kak:

o (opMupOBaHHME TMPEICTAaBICHUI: O MaTepualbHOM E€IUHCTBE MUpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUW IPUPOIBI, O MECTE XUMHUHU B
CHCTEME €CTECTBEHHBIX HAyK U €€ Beaylled poilu B oOecreueHuu
YCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHHH  MPoOJeM
HKOJIOTMYECKOM, IHEPreTUUECKON M MUIIEBOM O€30MacHOCTH, B Pa3BUTHH
MEJIULMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
o0ecreyeHnu palMoOHAIBHOTO MPUPOIOIOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJIbTYpbl YEJIOBEKA, a TAKKE HKOJIOTHYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U IPUPOIHOM CpEE;

e OCBOCHME CHUCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: QyHIAMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IMPEICTABICHUN O
CTPOGHHM BEUIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAJIMOJEKYJSPHOM, O  TEPMOJAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKMX PEaKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JAUCIEPCHBIX CUCTEMaX, 00 00IIMX
HaY4YHBIX IPUHLHUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

dhopmupoBaHue y oOydJaronuxcs OCO3HaHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN 11 OOBACHEHHUS
KJIFOUEBBIX UJIEW U MPOOJIEM COBPEMEHHOW XWUMHH, JJISI OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHUs MPOoOJIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHNUS,
aHAJIN3a U OLIEHKH C MMO3UIIUN DKOJOTMYECKON 0€30MacHOCTH ITOCIIEACTBUN
OBITOBOM M TPOW3BOJCTBEHHOW NEATEILHOCTH YEJOBEKAa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  IepepaboTKOM
BEILIECTB;

yrayOJeHue  TPENCTaBICHWH O  HAyYHBIX  METOoAaX  ITO3HAHWS,
HEOOXOJIMMBIX JUIsl MPUOOPETEHHs] YMEHUW OpPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBACHEHUS XUMHUECKUX SIBJICHUM, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON NEATEIbHOCTU U MIOBCEAHEBHOM KU3HMU.

B mnnane pcain3aniin IICPBOOUCPCAHBIX BOCIIMTATCIBHBIX MW PAa3BUBAIOIIUX

(GYHKIUH 11€OCTHOM CUCTEMBI CPEIHEro OOIIero oOpa3oBaHUs IMPU H3YUYCHUU
npenMera «XUMHUS» Ha YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NPUOOPETAIOT TAKUE LENH U 3a/1a4U, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBICHUH TIPUPOIBI,
YB@KEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPETHUYECCKUX U
MPUKJIATHBIX WCCICIOBaHUH B XUMUHU, (OPMHPOBAHHEC MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHIO W IIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W  CaMOBOCIIUTAHWUIO  HAa  OCHOBE  YCBOCHUS
O0IIIeYeTOBEYECKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECCKHX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPa30BAHHIO KaK
YCIIOBUIO YCTICIITHON Mpo¢heCCHOHATBHONW M OOIIECTBEHHON NEITeILHOCTH,
OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3J0pPOBBI0 M MOTPEOHOCTH B
3I0pOBOM 00pa3e *KU3HH;

dbopMupoBaHHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHUPOJIONOIL30BAHMS,
Pa3BUTHE IKOJOTUICCKON KYJIbTYPHI, TPUOOPETEHHUE OIBITa OOIIECTBEHHO -
MOJIE3HOU DKOJIOTHYECKON JIEATEIHLHOCTH.

OO011ee YMCII0 YacoB, MPENYCMOTPEHHBIX ISl U3YUYCHUS XUMUU Ha YTIIyOJIEHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heznenmo), B 11 kitacce — 102 gaca (3 gaca B HeeNi0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBBI OPraHUYEeCKOM XUMUM.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT'000pa3uM OPraHUYECKUX COSTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aroMa Yriiepojia: OCHOBHOE U BO30OYXKAEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXHOCTH aToMa yriiepoaa. XUMHUYECKas CBS3b B
OPraHMYECKUX COCIWHEHUSX. [HWIbl THOPHUIM3AIMM ATOMHBIX OpOWTAICH
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOUW CBA3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocoObl pa3phiBa CBA3EH B MOJEKYIax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHUs oOpraHudeckux coeauHeHuit A.M. bByriaepoa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCIUHEHUU. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. WM3omepua. Buasl u3oMepuu: CTPYKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe 2G(HEKTH B MOJIEKYIaX OPraHUYECKUX COCAUHEHUM (MHIyKTHUBHBIM
U Me30MepHbIN 3D PEKTHI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKkarypa oprannyeckux coenuHeHudt (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTJZIEJIbHBIX MIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHUS BEIIECTB M HX MPEBPAILCHUN:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIBITHI IO MPEBPAIICHUID OPraHWYECKUX BEIIECTB NPU HATPEBAHUU
(aBneHue, OOYIIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENIEeH MOJEKYI
OpraHNYEeCKUX BEIECTB.

YrieBonopoasl.

Ankanbl. ['omonoruueckuii psij aikaHoB, o0mas Gopmyiia, HOMEHKJIATypa H
M30MEPHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI ajKaHOB, SP°-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XUMHYECKHE CBOWCTBA AQJIKAHOB: pEaKLUU 3aMEIICHUs, H30MEpU3alllH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

Huknoankansl. O61mas popMyna, HOMEHKIaTypa U uzomepus. OcoOOEHHOCTH
CTPOCHHS M XHUMHYECKMX CBOHCTB MajblX (LMKJIONPOMNaH, IMKIOOyTaH) H
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IpUMEHEHUE ITUKII0ATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE M  IMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYI  aJKEHOB, Sp?-
ruOpuan3anusi aTOMHBIX OpOuTalned yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (muc-tpaHc-) wuszomepus. Dusnyeckre CBONCTBA aAJKEHOB.
XUMUYECKUE CBOWCTBA: PEAKIMM NPUCOECTUHEHMS, 3aMEIICHUS B O-[10JI0KEHUE
IIpU JBOMHOM CBSI3HM, NOJMMEPHU3aUUM U OKucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUMPOBAHHBIE,
Kymyauposannsie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOWCTB
CONpPsKEHHBIX  AWEHOB, 1,2- wu  1,4-npucoenunenne. Ilonmmmepusanus
CONPSKEHHBIX AMEeHOB. CrIOCOOBI MOTy4eHUsI U IPUMEHEHHUE alIKaIuEHOB.

Ankunbl. ["'omonorudeckuii psj ankuHOB, o01ias GopMmylia, HOMEHKIIATypa U
U30MeEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-
ruopuau3anmsi aTOMHBIX opOuTaner yriepoma. dusndeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKME  CBOMCTBA:  PEAaKIMU  MPUCOCAUHEHMS,  JUMEpU3alUUd |
TpUMEPHU3ALINH, OKACIEHU. KHCIIOTHBIE CBOICTBA AIKMHOB, UMEIOIIHNX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIMKi Ha TPOWHYIO CBsA3b. CrOCOOBI MOTY4YEHHUS
Y IPUMEHEHUE ATKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmast popMyna, HOMEHKIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAaHCTBEHHOE
CTpOEHHE MOJEKYIbl OeH3o0ma. DU3HUECKUE CBOWCTBA apPEHOB. XUMHUYECKHE
CBOCTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B OEH30JIbHOM KOJIbIIE U
YIIEBOJAOPOJHOM paJHKaie, PEaKIUu MPUCOCIUHEHHUS, OKUCIEHHE T'OMOJIOIOB
Oenzona. IlpeacraBineHue 00 OpPUEHTUPYIOIIEM JCUCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIBILIE Ha MpUMEpEe aIKWIbHBIX PpPaJUKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctuposia. [lomumepusanus ctupona. CrnocoObl MoydeHus u
IPUMEHEHUE apOMATUYECKHUX YIIIEBOIOPOIO0B.

[Ipupoansiii ra3. IlonytHeie HedTaHbIe ra3bl. He@Th 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroiab U NpoAykThl ero nepepadorku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IpoaykTel mepepaboTKH HEPTH, X IPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTHdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIICHUS] TaJloTéHa Ha THUAPOKCOTPYIY, HHUTPOTPYNINY, IHAHOTPYIIITY,
amuHorpymmy. JleficTBue Ha TaJOreHMpPOM3BOJHBIE BOJAHOIO U CIHUPTOBOTO
pacTBopa ménoun. B3zaumMoaeiicTBie TUTAIOr€HAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpPraHMYECKUX BEIICCTB.

DOKCNEepUMEHTAIbHBIE METOAbl M3YyYCHUS BEIIECTB M WX IMPEBPAIICHUN:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
MOJHOW BONBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJCHCTBUE alleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoia ¥ BOAOPOJa B OPraHMYECKUX BEIIECTBAaX, MOJy4YEHHUE OHTHIEHA H
M3Y4YEHUE €ro CBOMCTB, O3HaKomileHHe c KoiutekiuusMu «Hedts» n «Yrompy»,
o0Opa3liaMyd IJIACTMAcC, KaydyKOB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYJ
YIJI€BOJOPOIOB U TaJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xaniue oprannyecKue coeIMHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kimaccudukanus. @Du3MYecKue CBOWCTBA  MPECIBbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBS3UM MEXIYy MOJICKYJaMHU CITHPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. J[€MCTBUE 3TaHOJIAa U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHOTOaTOMHBIC CIHUPTHI — ATUICHIIMKONb W TiHIEepuH. Dusndeckue u
XUMHUYECKAE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJCHCTBIE C OPraHMIECCKUMU
U HEOPraHWYECKUMH KHUCIOTaMM, KAa4eCTBEHHAs pEakiMs Ha MHOI0AaTOMHBIC
cupthl. [IpencraBneHne o MeXaHW3ME PEaKIUi HYKJICO(DHIBHOTO 3aMEIICHHUS.
JleiictBue Ha opranu3zM denoBeka. CrnocoObl TONY4YeHHS W TMPUMEHECHHE
MHOTOaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJEKYNbBI, B3aWUMHOE BIUSHHUE THIAPOKCOTPYIIBI H
oenzonbHOTO siApa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObI monyueHus u npuMenenne gperomna. Genonpopmanpaeruatas cMora.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XMMHUYECKHE  CBOWCTBA  QIBJAETMAOB W  KETOHOB:  pEakKluu
npucoennHeHus1. OKUCIEHUE albIErUA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTHIbI.
Cnoco0ObI MOTy4eHHS U IPUMEHEHUE ajlbJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHBIE KapOOHOBBIE KUCTOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepust 1 HoMeHKIaTypa. Ou3nueckue cBolcTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus »TepuuKalyy, PpeaklUud € Y4acTHEM YIJIEBOJAOPOJHOIO paguKaa.
OCOOEGHHOCTH CBOWCTB MYpaBbHUHOW KHUCIOTHL. [loHATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. I[IpencTraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DPU3NUECKUE U XUMHUYECKUE CBOMCTBA: TUAPOJIW3 B KHUCIOW M
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpbI1a Kak COJTM BBICIINX KapOOHOBBIX KHCJIOT, UX MOFOIIIEE JCHCTBHE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnyeckre CBONCTBA UM HaxXxOoXkAeHHE B npupoje. DoToCHHTES.
XHAMUYECKUE CBOMCTBA ITIOKO3bI: PEAKIIUU C YYaCTUEM CIUPTOBBIX U AJIbJIETHUTHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
JakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAKOIIME Aucaxapuasl. ['maponus
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIN3, KAYECTBEHHAs PEaKius C HMOAOM. XUMHUUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MonydeHue 3¢pupoB 1emnono3bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBHE ATAHOJA C HATPUEM,
OKHCJIEHHWE STUJIOBOTO CIHPTA B aJIbJIETU]I HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeOpa(l) u  rugpokcuaom  menu(ll)), peaknus ramiepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE PAacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmalia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4d 1Mo TemMaM «CrupThl U
denonbly, «KapOooHoBbIe KUCHOTHI. CI0XKHBIE 3PUPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne monekyn, obmas (Gopmyna, n3oMepusi, HOMEHKIATypa U (pusudeckue
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHMIIMH — TIPEACTaBUTENIb aMHUHOB apoMaruueckoro psaa. CrpoeHue
aHunuHa. B3anMHOe BIMsIHUE TPYIINT aTOMOB B MoJIeKysie aHuwinHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
NOJIy4YeHUsT W TpUMEHEeHHEe anudaThyeckux amMuHOB. llomydeHue aHwnIMHaA U3
HUTPOOEH30J1a.

AwmwuHOKHCIOTEL. HoMeHkmarypa u uzomepusi. OTnenbHbIe IPEICTaBUTENHN -
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Ou3udeckue CBOWCTBA  aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOpeHuEe OENKOB B BOJE, JACHATypalusi OEJIKOB MPU HAarpeBaHWM, I[BETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCojiep)Kalllue  OpraHUYEeCKWe  COCIUHECHUS» U «Pacnio3HaBanue
OpPraHUYECKUX COCTUHCHUI.

BbicokomoJieKy IsipHbIE COeUHEHMS .

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJICKYISIPHBIX COCIWHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJMMEPU3ALUS U TOJTUKOHICHC AL

[lomumepHbie Marepuansl. [lmactmaccel  (IOMUATUIEH, MOJUIIPOIUJIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DnacTomepsl: HaTypaJbHBIN Kay4yK, CUHTETUYECKHE KaydyKd
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIPOBOIAIINE TOJIUMEPHI, OMOpa3iaraeMbie OTUMEPHI).

OKCHNEpPUMEHTAIbHBIE METOABbl HM3YyYEHHsI BELIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, pEIICHHUE OJKCIEPUMEHTANbHBIX 3adad 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxzaenne MONEKyIApHOH (QOpPMYIbI OPraHUYecKOro COECIUHEHUs IO
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (POpPMYJIBI OPraHMYECKOTO COEAMHEHUs 1o Macce (00béMy)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJIEHHE CTPYKTYPHOM (POpMYyIbl
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUHH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexnpeIMeTHbIX CBA3€H MPU U3Y4EHUU OPraHUYECKON XMMUU B
10 xmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BAaHME KaK OOIIUX eCTECTBEHHO-
HAayYHBIX TIOHSITHH, TaK ¥ TIOHATUH, MPUHATHIX B OTIACIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: SIBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajldu3, CHHTE3, Kiaccuukaiusi, HaO0JIeHUe, HU3MEpEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEUIECTBA, (PU3UYECKHE BEJIIMYMHBI, €IUHMIBI W3MEPEHHUS, CKOPOCTb, SHEPIHUs,
Macca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TeTepOoTpO(HBIA TUI MUTaHUSA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosje3Hble HCKOMAEMBIE, TOTLTHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siaep. XUMUYECKU 35ieMeHT. M3otonbl. CtpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue 93JIEKTPOHOB IO ATOMHBIM — OpOHTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpaAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, HJIEKTPOHHBIE KOH(HUTyparuu HMOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKkoHa M llepmoanyueckor cucTeMbl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoanueckoro 3akona /[.11. Menneneena.

XuMuueckass CBi3b. BHIbl XUMHYECKOW CBSI3U: KOBAJEHTHAas, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIA. DHEPIUs U IJMHA CBsI3U. 1[0IpHOCTD, HAlIPaBIEHHOCTh U
HAChIIIaEMOCTb KOBAJEHTHOW CBA3U. Kparnele cBs3u. Bonopoanas CBA3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (HA MPUMEPE COCITUHEHHI
AJIEMEHTOB BTOPOTO MEPUO/IA).

IIpencraBieHne 0 KOMIUIEKCHBIX coenHEHNAX. COCTaB KOMIIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIDHOIO  CTPOE€HHUA.  THIIbI
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHeix cucremax. MctuHHble pacTBOphL. lIpeacrasienue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHS KOHIIGHTPAIMW PACTBOPOB:
MaccoBasi JI0JIsl BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauusa. HacellienHsie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KprcTammoruaparsl.



Krnaccudukarus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. TpUBUATIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAHCHUS U IPEBPALLICHU S
SHEPIruM MPU XUMUYECKUX peakiusX. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHbIe peakiuu. Katanus u karaims3aTopsl.

OOpatuMble 1 HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIMSAIOIMIME HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSA: TEMIIEPATYpPA, NABICHUE U KOHLEHTPALUM BEIIECTB, YYaCTBYIOLIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTudeckas auccouuanus. CuiibHble U cjaOble  3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX PAacTBOPOB: KHUCIOTHAas, HEWTpasbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTENeHb  OKUCICHUS.
OkuciauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBIICHUSI.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE TEPOKCHAA BOAOPOAA B MPUCYTCTBUM KaTalW3aToOpa, MOJIEIU
KPUCTALTUIECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTPE/ICIICHIE
cpedbl pacTBOPOB C IOMOIIBKD HMHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuueckasi xumus.

[lonoxenne HemeraiuioB B llepuomnueckol cHcTeME  XMMUYECKHUX
sanemenToB [.M. MenpeneeBa 1 0COOEHHOCTU CTPOCHUSI UX aTOMOB. Dusznueckue
CBOMCTBa HEMETAIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpPE KHUCIOpPOAA, CEpPHI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METAUIaMA W HEMETAJUIAMH, BOCCTAHOBHUTEIBHBIE  CBOWCTBA. ['mMapuubl
TomMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxxneHue B MpHUpOAE, CIOCOOBI MONy4YeHUs, (PU3NUYECKUE U
XMMHUYECKUE CBOMCTBA. [ alIoreHOBOOpOAbI. BaxxkHeumure KucIopoACOAepKaIIUe
COEIMHEHHUs TrayoreHoB. JlabopaTopHble U TPOMBIILIEHHBIE CIIOCOOBI MOJY4YEHHUS
rajoreHoB. [[ppyMeHeHne rajJoreHoB U UX COCAUHEHUM.



Kucnopon, o3oH. JlabopatopHble W MPOMBIIUICHHBIE CIOCOOBI TMOMyYEHUs
kuciopona. duznueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxpaenwe B mpupoze, CIOCOObI TONy4dyeHHUs, (QU3NYecKue u
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxJeHue B TMpupoOJie, CIOCOOBI TOJYy4YeHUs, (PU3NUECKUE U
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KucoThl. [IpruMeHeHune azora
U €r0 COeIMHEHUN. A30THBIE Y00PEHUS.

®ochop. Haxoxnmenne B mpupone, CHOCOOBI MONMy4YeHHs, (U3HUECKUE U
xumuueckue cBorictBa. Dochuaslt u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ comu. Ilpumenenue docdopa u ero coemuaeHui. DochopHbIe
yI00peHUSI.

Yrnepon, HaxokACHWE B NOpuUpoje. AJUIOTPONHBIE  MOAU(UKAIUH.
Ou3nyeckue ¢ XUMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kuciora u e
CONU. AKTHBUPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKkH. [IpuMeHeHrne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, H €TO
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumuueckue cpoiictBa. Okcupa kpemuus(lV), kpemHueBasi Kuciora, CUIUKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKII0, €ro MoJlydeHue, BUJIbl CTEKJIA.

ITonoxxenne MeraiuioB B Ileproanueckon cucteMe XUMHUUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTpOEHHUS DJEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmue
¢dusnueckne cBoiicTBa MeTaioB. [IpuMeHeHHe METaIoOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMUUYECKUI  psifi  HamnpsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTY4CHUS METaJUIOB: TUJPOMETAILTYPIUsl, MUPOMETATLTYPIus,
anekTpomeramutyprus. llositue o koppo3uu MerawioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetamioB |A-rpynnsl [lepuoguyeckoil cucTteMbl
XUMUYECKUX OdJeMeHToB. Harpuit wu kammil: mnomydenue, ¢u3MuecKue U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka MetrauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKHUE CBOMCTBA, MNPUMEHEHHE TPOCTHIX BEIIECTB U HX COCIAUHEHUH.
JXKécTtrocTh BOABI M CIOCOOBI €€ yCTpaHEHMUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3nuecKue U XMMUYECKHE CBOMCTBA Xpoma U €ro coeAnHeHul. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarsl, UX
OKHUCJIMTENbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue xpoma.

Ou3nyecKkue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUMU.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
rugapokcuanl u conu xene3a(ll) u xenesa(lll). [Tonyuyenue u npumeHneHue xemnesa
U €ro CIUIABOB.

PusnyecKkrue 1 XUMHUYECKUE CBOMCTBA MeAU U €€ coenuHenuil. llonyyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uuk: nosydyeHue, (PU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa M THAPOKCUAA IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMenenune
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALICHUN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, HM3Y4YEHHE KOJUIeKIMM «MeTamibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENBbHBIX METAUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJie3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/AA
Y KaTHOHbl METAJUIOB, B3aMMOJEWCTBUE THUAPOKCUIOB aTOMHHUA M LUHKA C
pacTBOpaMu KHUCIIOT U IIEJIIOYEH, pelIeHruEe SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasuibl TJIaBHBIX TOATPYNI, «MeTamibl TOOOYHBIX MOATPYIID).

XUMHUS 1 KU3Hb.

Ponb xumum B oOecriedeHr yCTOMYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAY4YHBIX METOJAaX TMO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEIOBAHUS.
Hayunbie mpyuHIUIBI OPraHU3AIMU XUMHYECKOTO MPOU3BOICTBA. [[pOMBITIICHHBIE
CIOCOOBI TTOTYYCHHST BXKHEHIITUX BEIIECTB (HA MpUMEpe MPOU3BOACTBA aMMHUAKa,
CEpPHOM KHCJIOThI, MeTaHoja). [IpombIlieHHbIE CIOCOOBI MOTYy4YeHUsI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpellbl U €ro MNOCIEACTBHUS.
Ponb xuMum B o0ecriedueHrH SHEPreTUYeCKOr 0€30MacHOCTH.

Xumug U 300pOBbe 4enoBeka. JlekapcrBeHHble cpencrta. [IpaBuiia
UCIIO0JIb30BAHMS JIEKAPCTBEHHBIX MpenapaToB. Pojab XuMun B pa3BUTUU METULIUHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
o0ecrieueHnH NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuiia
0€3011acHOr0 MCIIOJIb30BaHMs IMPENapaToB OBITOBOW XUMHUU B IOBCEIHEBHOM
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuUMHUS B CENbCKOM X03siicTBe. OpraHnveckue U MUHEpalIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIeKTpOHUKU. HaHoTexHomoruu.

Pacuérnsle 3amaun.

Pacuérpr: maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO U3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €cClid OJHO M3 BEIIECTB JAaHO B BHJE pPACTBOPA C ONPEIEIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHIICHTPALlMM BELIECTBA B PACTBOPE, MOJM BBIXOAA MPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHudeckol xuMuu B 11 Kiacce ocylecTBIsIeTCsl Yepe3 UCIOIb30BAHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHITHHA, IPUHATHIX B OTAEIHHBIX
peIMETax eCTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHAJIM3, CHUHTE3, KiaccU(UKaIus, NepUOJUIHOCTb, HAOIIOACHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIENb, MOJIETMPOBAHNE.

®dusnka: Marepus, MHKPOMHp, MaKpOMHp, aTOM, O3JIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WCATLHBIN Tas,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kieTka, opraHusM, 3Kocuctema, ouocdepa, MeTaboOINU3M, MaKpO-
Y MUKPORJIEMEHTHI, O€JIKU, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U IOTOK SHEPTUH B 3KOCHCTEMAX.

['eorpadust: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peECYpCHI.

TexHonorusi: XuMu4yeckasi MPOMBIIIJIEHHOCTb, METALTYpPIUsi, CTPOUTEIbHbBIE
MaTepHalibl, CEIbCKOXO03SICTBEHHOE MPOU3BOJICTBO, MUILEBASI MPOMBIIIJIEHHOCTD,
dbapmarieBTHIECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



mperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPpUATIOB, J3JICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-AEATENIBHOCTHBIM IOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEAECICHNIO; HUTMYME MOTHUBAIIUU K
OOYy4EHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MPaBOCO3HAHMUS, SKOJIOTMUECKON KYIbTYpPhl, CIOCOOHOCTh CTABUTh 1[E€JIU U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNbTaTbl OCBOCHHUS IMpeaMeTa «XUMHUS»  OTPAKAKOT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIECCe peaan3aun 00pa3oBaTelIbHON AESITEIHLHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTb OIbITA TO3HABATEIILHOW M MPAKTUUYECKON JesATEeTbHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON NIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOMOPSIAKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH NIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HAaCJIECIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TIPOILIECCY TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;



WHTEpeCa M TO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCJEIYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAlMH, CBS3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHPYSICh HA MOPAJIBLHO-HPAaBCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUM
MIOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 3I0pOoBOro W 0Oe3omacHoro o0pasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJl 0OE€30IacCHOr0 OOpalieHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAHUA ULEHHOCTH NPaBUJ HHJIMBUIAYAJbHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS MOCJEICTBUN M HENPUSATUS BPEIHBIX MPUBbIUEK (yHnoTpeOiIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM MW JAPYyrux BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHWU NPAKTUYECKUX 3ajad
COLIMAJILHOI HAIPaBJIIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYIY, JIOIAM TPYyJla U pe3yJibTataM TPYJ0BOM JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpaszoBaHus, Oyayilel mnpodeccur W peaau3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIECO00PAa3HOro OTHOIICHHUS K NPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUAIILHOM CPE.Ibl;



OCO3HAHMUSI HEOOXOIMMOCTH MCIOJb30BAaHUS JOCTHIKEHHH XUMHUH JJIA
pELIEHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOAONIOIb30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIIATh UX;

HAUTIMYUS Pa3BUTOTO 3KOJOTHYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIBLHOU
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI' O O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHenu(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOoau B
(GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOIO
MPEACTaBICHUSI 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI U YEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIICHUU NPOoOJieM COXpaHECHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JUISI COBPEMEHHOMU
UUBWIN3AIMHA: B €€ T'YMaHUCTUYECKOM HAIMPABICHHOCTH W Ba)XHOM pOJIA B
CO37laHMU HOBOW 0a3bl MaTEpPUAIbHOM KYJIbTYpPhl, B PEUICHUH TJIOOAIbHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM M DKOJOTHYSCKONW 0€30IMacHOCTH, B Pa3BUTHUHU MEIUIIMHBI, 00€CTICUCHUN
YCJIOBHH YCIICIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHOM KU3HU KaKIOTO 4jieHa
00111eCcTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHUMAHUA CYIIHOCTA METOHOB
MO3HAHUS, WCIIONb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJH30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUpa |
MPOUCXOANTNX B HEM U3MEHEHUH, YMEHUS JieJlaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB M HWMCIOMIMXCA MJaHHBIX C TIEJbI0 TONy4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEILHO HMCIIOJIB30BaTh XMMHYECKUE 3HAHUS IS
perieHus npooJieM B peaIbHBIX KU3HEHHBIX CUTYAITUsIX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM0o00pa3oBaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B pa3aIudHbIX cdepax MmpodecCHoHATbHON
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIHUXCS
MEXKIUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCIU(PUKY METOIOB ITO3HAHUS,
UCIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIISCTBO, SHEPrus, SBIICHUE,
nporiece, CUCTeMa, HayIHbIH (DaKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpUsi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCAIbHBIE ydeOHBIC JCHCTBHUS (TIO3HABAaTEIbHBbIC, KOMMYHUKATHBHEIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00 yJaroImuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33pEHUYECKHE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBbIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yibTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHUKAaTHUBHBIMH W PETYISTHBHBIMU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C ITOCTABJICHHBIMU LIECIISIMU;

UCIIOIb30BaTh MPU OCBOEHUU 3HAHUM MNPHUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIONINE MOHATHS I OOBSICHEHUS OTACIIbHBIX (DaKTOB M
SIBJICHUM;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU I KJacCH(HUKAIIMKM BEIIECTB H
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUUYMHHO-CJIECJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUus (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TTPEOOPA30BBIBATh MOJICTbHBIC IIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



pEaKIMM — MpU pEIICHUH YYEOHBIX IMO3HABATEIbHBIX W MPAKTHUUECKUX 3ajad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJIECHUN;

BJQ/JIETh HABBIKAMHM CAMOCTOSITEIBHOIO IJIJAHUPOBAHMS M IMPOBENCHHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
polecca, CaMOCTOSTENLHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMynnpoBaTh
0000IIIeHHsI ¥ BBIBO/IBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHMS,
COCTaBJIAITh OOOCHOBaHHBIN OTYET O MPOJIETaHHON PaboTeE;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIONCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3aa4, NPUMEHEHHUIO pPAa3JIMYHbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uaopmaumeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAydHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbl UHTepHeTa), aHanmuM3upoBaTh MH(OPMALMIO pa3IMYHbIX BUIOB U (HOpM
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTUBOPEUHUBOCTE;

(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IUYHBIE METOJbI NPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAMMOW [JIsl BBIMOJHEHHSA Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTUI U Pa3IMYHbIX [IOUCKOBBIX CHCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (OpMYy  IpEACTaBICHUS
uHpopmaimu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KAauyeCTBE CpPEICTBA Mpu pabore ¢
XUMHUYECKON MH(pOpMaIMe: TNpPUMEHSATh MEXIpeAMETHble (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I TCMBI B XO0IC AHaJiora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMYJII/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJbTATOB IO3HABATEIBHON ACATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUUYECKOTO KCIIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaU3aIlii y4eOHOTo MPOEKTa, U (POPMYITUPOBATH BBHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHbIE YHMBeEpPCAJIbHbIE YYeOHbIe elCTBHSA:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MPEJIaraeMblii  aNTOPUTM JIEUCTBHM TIpH
BBIMIOJIHEHUU Y4E€OHBIX M MCCIEAOBATEIbCKUX 3adad, BbIOMpaTh Haubosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYHICCTBIISITH CAMOKOHTPOJIb JIEATEIILHOCTH HA OCHOBE CaMOaHAlu3a H
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[TpenqMeTHBIC pe3ysIbTaThl OCBOCHUS MPOTPAMMBI 110 XMMHUH Ha YTITyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIero 0Opa30BaHUsS BKIIOYAIOT crienuduaeckue
U1 y4eOHOT0 TpeMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHHSI U CIIOCOOBI JACHCTBUI
10 OCBOCHUIO, MHTEPIPETAIIMN U TPeoOpa30BaHUIO 3HAHWUW, BUJBI JEATEIHHOCTH
1O TMOJYYCHHUIO HOBOT'O 3HAHUS W NMPUMCHCHHMIO 3HAHUN B PA3IMUHBIX YYCOHBIX
CUTYaITUsIX, a TAK)KE B peabHBIX )KH3HCHHBIX CHTYAIUIX, CBI3aHHBIX C XUMHEH. B
nporpaMMe 10 XHMHH TPEAMETHBIC PE3yJIbTaThl MPEACTABICHBI IO TOAaM
U3yUCHUSI.

10 KUIIACC

[IpeameTHble pe3yibTaThl OCBOCHHUS Kypca «OpraHuueckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ POJu B OOCCIEYEHHH YCTONYUBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTUYECKON, YHEPreTUIECKON U



NUIIEBON 0€30IaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MaTE€pPHAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0pPOBbIO U IPUPOTHOM CPENE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIArarol1e MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOEC
COCTOSIHMSL aToMa, THOpUAM3alMs AaTOMHBIX OpOuTalell, HOH, MOJEeKyIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00bEM, YITIEPOAHBIN CKENET, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), H30MEpHUsl CTPYKTypHass M IPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTHYECKas), HM30MEPbl, TOMOJOTMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIbI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon . M. MeHneneeBa, TEOpUs CTPOCHHSI OpPraHUYECKUX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBJICHUM; MPEACTABICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMS, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dexTrl, opueHTanTsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCMOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKHX BELIECTB B OBITY M IPAKTHUUYECKOM
JCSTeIbHOCTH  4YeNOBeKa, OOMMX  HayyHbIX MPUHLUIAX  XUMHYECKOTrO
MPOU3BOCTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, IEPEPa0OTKN HEPTH);

C(POPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSTHS MpPU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OpMUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUJIsl COCTABJIEHHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHMUS! XMMHMUYECKUX PEAKLUMN M PAaCKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEAKIUH  IMOCPEACTBOM  COCTaBJIEHUS
ANEKTPOHHOrO OajlaHca JTUX peaklMil, peakuuii HMOHHOrO OOMeHa MyTEéM
COCTaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUH: yCTAHABIMBATH MPHHAMICKHOCTh W3YICHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJIaCCy/TpyIIie COCNWHCHWM, JaBaTh MM Ha3BaHUA TI0 CHCTEMaTHYCCKOU
Homenknarype (IUPAC) u npuBomuth TpUBUAIbHBIC HA3BaHUS ISl OTACIBbHBIX
Ipe/ICTaBUTENIeH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTWIIEH, TOIYOJ, TJIUIEPHH,
ATUJICHTJIMKONb, (EeHONI, (GopManbAeTH, aleTajdbJCTH/l, alleTOH, MypaBbHHAS
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
TVIMIAH, aJlaHuH, MaJibTo3a, ()PYKTO3a, aHWJIMH, JUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHS MPUMEHATHb TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st OObSCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznyeckre M XUMHUYECKHE CBONCTBA TUIHUYHBIX IPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB: aJIKAHOB, ITUKJIOAIKAHOB, AJIKEHOB, aJIKaUEHOB,
QIKUHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIHPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMUHOKHCJIOT, OEJKOB, YIrJeBOAOB (MOHO-, JU- W TOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYH)  CBA3b  MEXKAYy HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XHMHUYECKHUX PEAaKIUid C HCIOJb30BAHHEM CTPYKTYPHBIX
bopmyi;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPraHUYECKUX COSIMHEHHUH OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
Coipbsi  (HedTh, NTPUPOAHBIA Ta3, VYrojib), CHOCOOBI €ro mepepadoTKu U
MPaKTUIECKOE TIPUMEHEHHE MPOTYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METOJ/Iax TMO3HAHMS — HAOIOJACHUH, U3MEPECHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peasIbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEILHOM JEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IlIeHue,



CUCTEMATHU3allUIO0, BBISBIICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3E€H — ISl U3YYECHUS
CBOMCTB BEUIECTB U XMMUYECKUX PEAKIIUII;

c(hOPMUPOBAHHOCTh YMEHHI: BBISIBISITH B3AUMOCBSI3b XUMUYECKUX 3HAHHUM C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
0ojiee OCO3HAHHOIO TMOHMMAHMS CYIIHOCTH MAaTepHaIbHOIO0 €JIMHCTBA MHUPA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacy€Tbl MO XUMHUYECKUM
dopmysiaM U ypaBHEHHSIM XUMHYECKUX PEaKUUi C MCHOJIb30BaHUEM (DUBNUECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAcUEThl MO HAXOKICHUIO XMMHUYECKOM
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BELIECTB, UCIIOJIb30BATh MOJYYCHHbIE 3HAHUS JJISI IPUHSTHUS TPAMOTHBIX PEIIEHUI
npoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMUYECKUNA JKCIEPUMEHT (IOJyYEHHE M HW3Y4YEHHE CBOMCTB OpPraHMYECKHUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIIOPOACOAEP/KAIUX OPraHUYECKUX BELIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX
3aJa4 O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MpPaBUI
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
PE3YyABTAThI HKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOM HEATEIBHOCTU B LIEJSAX COXPAHEHUS CBOErO 30POBbS, OKPYXKAIOIIEH
MPUPOJHON CpeNbl U JOCTUKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAesIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMblca nmokazatens 111K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOLIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XMUMHUYECKON MH(pOpMAIMU B pa3InuHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4dHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMHUYECKYIO MH(pOpMaIUIO, repepadaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM 3a1aueit.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBICHHM MOPUPOJBI, O MECT€ W 3HAYEHUH
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU

cpexne;
BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHMHA, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS — XHMHWYECKHUH O3JIEMEHT, aToM, SJApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJ1a, BaJEHTHOCTb, JJEKTPOOTPULIATEIHBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIM TOKa3aTejlb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3(PdEeKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpHUs JJICKTPOJUTHUUECKON ITUCCOIUALUM, TEPUOIUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMS
NPUYUHHOCTA U CHCTEMHOCTH  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
NPEACTABICHUA O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIPHOM  YPOBHSIX; TMPEJACTABICHUS O MEXaHU3MaxX XUMHUYECKHUX
peakuui, TEpPMOAMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, 0 XUMHUYECKOM PaBHOBECHM, PACTBOpPax U JUCIEPCHBIX CHCTEMaX;
(GaKTOJIOrMYEeCKUE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHUH U O€30MacCHOM
UCIOJIb30BAaHUM BOKHEUIIINX HEOPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEATeIbHOCTA ~ YeJIOBEeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHMI: BBISBIISITh XapaKTEPHbIC MPU3HAKU TOHSTHUH,
yCTaHaBJIMBaTh WX B3aMMOCBSI3b, MCIIOIH30BaTh COOTBETCTBYIOIIUE MOHSTHS MPHU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
coCTaBleHHUS (QOpMya BEIIECTB M  YPaBHEHMM XUMHUYECKUX peakUui,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BELIECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
VMOHHAs, METAUIMYECKas, BOJOPOAHAsA), THUII KPHUCTAUIMYECKOH PEIIETKU
KOHKPETHOTO BEIIECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpMHUPOBAHHOCTh ~ YMEHHH:  KIAaCCH(UIIUPOBATh:  HEOPTraHUYECKHE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(PeKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCJIEHMsI DJIEMEHTOB, OOpPAaTHUMOCTH, Y4YacTHIO KaTajlu3aTopa W
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3Yy4aeMbIX BEHIECTB U XUMHUYECKUX PEAKIIHA;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
Y TIPOrHOCTUYECKYIO (DYHKITNH;

c(OPMUPOBAHHOCTh YMEHUM: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€pPBOIO—YETBEPTOrO MEPHUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTaim», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX J3JIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOM CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMH C
MOMOILIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpalIEHHBIX  MOHHBIX  YPaBHEHUW;  PEAKUMM  TUAPOIM3a;  peakuuiu
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUs
XUMUYECKUX PEAKIHUN ¢ y4€TOM MX DHEPreTHYECKUX XapaKTEPHUCTHK, XapaKTep
W3MEHEHHSI CKOPOCTHM XHUMHUYECKOW PEAaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalllle B OCHOBE IMPOMBIILICHHOTO IOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUAKa,
o0lllMe Hay4yHble TPUHLUIBI XUMHYECKUX IPOU3BOJCTB; I€JI€CO00Pa3HOCTh
MIPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH M B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHUW O METOJax Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOMIOIEHNe, HW3MEPEHUEe, MOJEINPOBAHUE,
AKCIIEPUMEHT (pealIbHbI U MBICJIECHHBIN ), UCTIONIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS MPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIIBHOM HCCIICIOBAHUU BEILIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YEJIOBEKA U B TOBCEHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISABIISITh B3aUMOCBSI3b XMMUUYECKUX 3HAHUM C
MOHATUSIMUA M TPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETH: C HCIOIb30BAaHUEM
MOHSITUM «MaccoBas JI0JISI BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLICHTPALIHSY;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peaKkiny; 3HA4YCHUs BOJOPOJHOIO IMOKa3aTelis PacTBOPOB KHUCJIOT M IIEJIOYeh C
U3BECTHOM CTEMEHBIO JHCCOIMAIU;, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa PEaKIMM, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOpA C
OTpeeIEHHON MAacCOBOM JI0JIe PacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE
(MMeeT TpHUMEcH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaAaMOCTOSITCTILHO TUIAHUPOBATh W TPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPXKICHUE KaueCTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMpe/IeTICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIBI) HWHIWKATOPOB, HW3YyYCHUE BIIMSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamisly u  «Hemerammey) ¢
coOJIro/IeHUEM TpaBuil 0€30MacHOr0 OOpAaIeHUs C BEIIECTBAMU M JIAOOPATOPHBIM
o0opynoBanveMm, (OpMYyJIUpPOBaThH I€Jdb HCCIEIOBAaHUS, MPEJACTABIATh B
paznuuHOi (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAIM3UPOBATh U OILEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyion u jgabopaTOpHBIM 00OpyIOBaHHMEM, OOpaIlleHHUs C BeEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpeabl W JOCTUXKEHUS €€ YCTOMYMBOIO Pa3BHUTHs, OCO3HABATH OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA >KUBBIE OPraHU3Mbl OMPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKON MH(POpMAIIMK B pa3IMUHBIX UCTOUYHUKAX (HAydyHasl U yueOHO-Hay4YHas
JIUTEepaTypa, cpeacTa MaccoBoit nHpopmaru, UHTepHET U ApyTHE), KPUTHIECKU
AHATM3UPOBATH XMMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.
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2.1 P T p 14 1 http://www.chemistry.ssu.samara.ru
aJIKaJINEeHbl, aTKUHBI
2.2 ApomaTH4ecKHe yTieBO10PO/ibl (apeHBbl) 8 g vl
' p yr AL0pOAL p collection.edu.ru/collection/chemistry
IIpupoaHbIe HCTOYHHUKH YTIIEBOLOPOI0B .
2.3 PHpo T AOPOA 4 http://www.chemistry.ssu.samara.ru
U UX nepepadboTka
24 ["amoreHnpon3BoaHBIE YTIIEBOIOPOIOB 4 1 http://www.chemistry.ssu.samara.ru
IIpenenbHbie yriieBOgOPOaLl — aJKaHBI, .
2.5 pelt T HOPOA 5 http://www.chemistry.ssu.samara.ru
LIUKJI0AJIKaHbI
Hroro no pazaeny 35
Pasnea 3. Kuciiopoacoaepskamue opranudeckue coeIuHeHust
3.1 Cruprtel. enon 11 1 http://www.chemistry.ssu.samara.ru
KapOoHUIBLHEIE COSAUHEHNS: aIbIETUIEI .
3.2 P A ACTHA 21 1 http://www.chemistry.ssu.samara.ru

1 KeTOoHBI. KapOOHOBBIE KHCIIOTHI.
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Crnoxnbie 3¢upsl. XKupbl

3.3 VYrieBonsl

http://school-
collection.edu.ru/collection/chemistry

Hroro no pasgeny

41

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coenHeHnst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 12 http://www.chemistry.ssu.samara.ru
Hroro mo pazneny 12
Paznen 5. BbicOkOMOJIEeKYJISIPHBIE COCTMHEHUS

5.1 BBICOKOMOJIEKYIIIPHBIE COSAMHECHUS 6 http://www.chemistry.ssu.samara.ru
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KUIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM undposbie
Ne n/m pasi Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepuoguueckuii 3axoxn
1.1 u [lepuognyeckas cucremMa XMUMAYECKUX 9 http://college.ru/himiya/
snemenToB /1. 1. MenaeneeBa
C .M 0
1.2 TPOCHHE BOUIICUIBA. JIHOTO0bPAIME 11 http://college.ru/himiya/
BELIECTB
1.3 XUMHUECKUE peaKuu 19 3 http://college.ru/himiya/
Hroro no pazneny 39
Pasznen 2. Heopranuueckass xumust
2.1 Hemeramsl 31 3 http://college.ru/himiya/
2.2 Mertansl 23 2 http://college.ru/himiya/
Hroro no pazgeny o4
Pasznes 3. Xumus u Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMHUS U 9 http:/Amww.chemnet.ru
KU3Hb
Hroro no pazueiry 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoabubie

Bcero
padoThI

IIpakTHnueckue
padoThI

Jlara
H3Y4YEeHUA

DJIeKTPOHHBIEe U pPOBbIE
o0pa3oBaTesbHbIE PeCypChl

[Ipenmer u 3HaueHUE
OpraHUYeCcKON XUMUH,
MpeACTaBICHNE O MHOTO00pa3uu
OpraHUYECKUX COEANHECHHI

http://fcior.edu.ru

DJIEKTPOHHOE CTPOEHUE aTOMa
yriiepoaa (OCHOBHOE U
BO30YXJIEHHOE COCTOSIHHUS).
BanenTHbIe BO3MOXHOCTH aTOMa
yriepoaa

http://college.ru/himiya/

XuMudeckas CBSI3b B
OPraHWYECKUX COCIUHCHUSX.
MexaHu3MbI 00Pa30BaHUS
KOBAJICHTHOM CBS3H, CIIOCOOBI
pa3phiBa CBsI3EH

http://college.ru/himiya/

Bunel nzomepun: cTpykTypHas,
IIPOCTPaHCTBEHHAsI.
OnexTpoHHbIE Y3(PEKTHI B
MOJIEKYJIaX OPraHUYECKUX
COeIMHEHUN

http://him.1september.ru

Teopust cTpOCHUST OPraHUYECKUX
coenuHennit A. M. bytneposa

http://fcior.edu.ru

IIpencraBienue o

http://him.1september.ru
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KJIacCu (pUKanuu u
CHCTeMaTHYeCKass HOMEHKJIaTypa
(IUPAC) opraHn4eckux BeIIeCTB

Knaccudukanus peakuuii B
OpraHUYECKON XUMUU

http://my.mail.ru/community/chem-
textbook/

CucreMaTH3alys U 0000IeHIE
3HaHUM no TeMe « [Ipenmer
OpraHu4ecKor xuMuu. Teopus
CTPOEHUSI OPraHUYECKUX
coenquHennii A. M. byrneposa»

http://my.mail.ru/community/chem-
textbook/

AJIKaHBI: TOMOJIOTHYECKUH PsijI,
obmras (hopmysia, HOMEHKJIATypa
U U30MEepHsi, JICKTPOHHOE U
POCTPAaHCTBEHHOE CTPOCHHE
MOJIEKYJI

http://college.ru/himiya/

10

(DI/ISI/I'—IGCKI/IG U XUMHUYECCKHUEC
CBOMCTBA aJIKaHOB

http://fcior.edu.ru

11

HaxoxeHue ankaHoB B
npupose. CriocoObl MOTyYEHHS U
NPUMEHEHUE aJKaHOB

http://my.mail.ru/community/chem-
textbook/

12

[TuknoankaHel: oOmwas ¢popmyna,
HOMEHKJIaTypa U U30MepHs,
0COOEHHOCTH CTPOEHUS U
XAMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTYYEHUS U IPUMEHEHHE

http://my.mail.ru/community/chem-
textbook/

13

Pemenue pacyérHpix 3a7a4u Ha
OmpeelICHN e MOJIEK YIS pHOM
(bopMyITbI OpraHUIECKOTO
BEIISCTBA 110 MaCCOBBIM JOJISIM

http://him.1september.ru
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aTOMOB DJIEMEHTOB, BXOISIINX B
ero cocras. CucreMaTu3anus u
0000111eHrEe 3HAHMH 10 TeME
«AJIKaHBDY

AJIKEHBI: TOMOJIOTHYECKUM I,
obmras hopmysia, HOMEHKJIATypa,
9JIEKTPOHHOE U

14 http://fcior.edu.ru
MIPOCTPAHCTBEHHOE CTPOCHHUE
MosiekyJl. CTpyKTypHasi M IUC-
TPaHC-U30MEPHsI AJIKEHOB
Ddusnueckue ¥ XUMHAYECKUE
15 cBolicTBa ajkeHoB. [IpaBuio http://college.ru/himiya/
MapkoBHUKOBA
16 CriocoObI OJTYYCHHS U http://my.mail.ru/community/chem-
MPUMEHEHHUE AJIKEHOB textbook/
[TpakTnueckas padorta Ne 1 mo . .
" http://my.mail.ru/community/chem-
17 teme "[losrydeHue sTuaeHa u
. textbook/
M3Y4YECHHE €ro CBOICTB
Pemenne pacuérHbIx 3a7a4 Ha
18 OnpeesIeHN e MOJIEK YIS pHOM http://my.mail.ru/community/chem-
(bOpMYyITBI OPraHUYECKOTO textbook/
BEIIECTBA
AnKanveHbl: CONpsoKEHHBIE,
M30JIMPOBAHHBIE, .
19 P http://him.1september.ru
KymyJpoBaHHbIe. Oco0eHHOCTH
AJIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKHE CBOMCTBA http://my.mail.ru/community/chem-

CONPSKEHHBIX JTUEHOB

textbook/
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http://my.mail.ru/community/chem-textbook/
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21

Crnioco6bl ostydyeHust u
NpUMEHEHUE aJIKaJ1EeHOB

http://my.mail.ru/community/chem-
textbook/

22

AJIKMHBI: TOMOJIOTUYECKHUM PsiJI,
obmras hopmysia, HOMEHKJIATypa,
AIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, (PU3HYECKHE CBOMCTBA

http://fcior.edu.ru

23

XHUMHUYECKUE CBOMCTBA AJIKUHOB

http://college.ru/himiya/

24

KauecTBeHHBIE peakuu Ha
TPOWHYIO CBS3b

http://my.mail.ru/community/chem-
textbook/

25

Crioco0OsI osTydeHus: u
MPUMEHEHUE ATKUHOB.

http://him.1september.ru

26

Pewienue 3amau: pacyérel o
YPaBHEHHUIO XMMHUYECKOI
peakuuu

http://fcior.edu.ru

27

Cucrematusanusa 1 00001eHe
3HAHUU 110 TEME «AJIKEHBI.
AJIKUHED)

http://chemistry.narod.ru

28

ApEHBI: TOMOJIOTHYECKUH Psij,
obmas (popmysa, HOMEHKIATYypa.
DIJIEKTPOHHOE U
NPOCTPAaHCTBEHHOE CTPOCHHE
MOJIEKYJ1 O€H30J1a U TOJIyoJa, UX
(dusnyUecKkre CBOMCTBa

http://chemistry.narod.ru

29

XUMHUYECKHE CBOMCTBA apEHOB:
peaKkInu 3aMeEeHUs

http://him.1september.ru
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30

XHUMHUYECKHE CBOMCTBA apEHOB:
pEeaKIu IPUCOEIUHEHMS,
OKHCJIEHHE TOMOJIOrOB O€H30I1a

http://college.ru/himiya/

31

OcO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUpPOJIA

http://him-school.ru

32

Pemenne pacuérHbIx 3a7a4 Ha
OmnpeeNIeHN € MOJIEKYJIIPHOU
(bOopMYyITBI OPraHUYECKOTO
BellleCTBA

http://chemistry.narod.ru

33

Crioco06bl oJIy4yeHust u
PUMEHEHHUE apCHOB

http://him-school.ru

34

['enernyeckas cBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMu
YIJIEBOIOPOIOB

http://college.ru/himiya/

35

Pacuérel Mo ypaBHEHUAM
XUMHUUYECKUX PEAKIIHI.
Cucrematu3aiys 1 00001IeHNE
3HAHUH 110 TeMeE

http://fcior.edu.ru

36

ITpuponnslii ra3. [lonyrHbie
HeTsHbIE ra3bl

http://chemistry.narod.ru

37

KameHHBII yroab U MPOAYKTHI
ero rnepepadoTku

http://him-school.ru

38

Hed b 1 criocoObI e€
nepepaboTku. [IpumeHeHne
MIPOJYKTOB MepepaboTKu HedTH

http://chemistry.narod.ru

39

I'eneTudeckas CBsI3b MCEXKIY
Pa3JIM4YHBIMHA KJIaCCaMH

http://him.1september.ru
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YTJIEBOJIOPO/IOB

40

l"anoreHonpoun3BoiHbIE
YTJIEBOJIOPOIOB: IEKTPOHHOE
CTPOCHME; PEAKIIUU 3aMELECHUS
rajoreta

http://college.ru/himiya/

41

JleiicTBHE 1IEeNOUCH Ha
rajoreHIponu3BOIHbIE.
BzaumopeiicTBue
JIUTAJIOrCHAIKAHOB C MAarHUEM U
IIMHKOM

http://chemistry.narod.ru

42

CucreMatuzanus 1 00001IeHuE
3HAHHUH 1O pa3aeny
"YraeBogopossr"

http://fcior.edu.ru

43

KonrtponpHas pabota o reme
"VYrnesomopoas!"

http://him.1september.ru

44

[TpenenbHBIE OAHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKUHN PSII,
obmras hopmyiia, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiiaccu pukaus,
(du3nUecKkue CBoOiCTBa

http://him-school.ru

45

XHUMHUYECKHE CBOMCTBA
MpeneIbHbIX OJHOATOMHBIX
CIIUPTOB

http://my.mail.ru/community/chem-
textbook/

46

CriocoOsI ONTydeHus: U
NPUMEHECHUE OJIHOATOMHBIX
CIIUPTOB

http://chemistry.narod.ru

47

[TpocTeie A3pupbl: HOMEHKIATYypa

http://my.mail.ru/community/chem-
textbook/
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U U30MepH S, 0COOEHHOCTU
(1)I/I3I/IIICCKI/IX 1 XUMHWYECCKUX
CBOICTB

48

MHoOroaToMHbI€ CIIUPTHI:
STWJICHIJIMKOJb U TIIULEPHUH, X
¢du3ndeckre U XUMHYECKHe
CBOMCTBa

http://him.1september.ru

49

Crnioco0sl osty4yeHus u
NPUMEHEHUE MHOT 0aTOMHBIX
CIIUPTOB

http://college.ru/himiya/

50

deHon: cTpOoeHHE MOJICKYJIBI,
(du3nuecKkue CBOiCTBA.
TokcuyHOCTh eHOJIa

http://fcior.edu.ru

51

XuMuueckne cBOMcTBa GeHoa

http://chemistry.narod.ru

52

CriocoOblI mosryueHus u
npuMeHeHue GpeHomna

http://chemistry.narod.ru

53

[TpaxkTueckas padota Ne 2.
Perenue sxcneprMeHTaIbHBIX
3az1a4 1o reMe "CnupTel U
¢denomnb"

http://him.1september.ru

54

CucreMatusanus 1 00001IeHue
3HAHUH 110 TeMe

http://fcior.edu.ru

55

ANbIeruapl 1 KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUJIHOM I'pyIIIbI;
TOMOJIOTHYECKHE PSIIIBI, 00IIast
dbopmyna, usomepus u
HOMEHKJIaTypa

http://chemistry.narod.ru
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56

AJ'IB)IGFI/IZ[I)I 1 KCTOHBI:

¢du3nyecKre CBONCTBA; PeaKINH

TIPUCOCTUHECHUS

http://him-school.ru

57

Peaknuu okucieHusa u
KaueCTBEHHBIE PEAKIIUU
ANBIETUIIOB ¥ KETOHOB

http://my.mail.ru/community/chem-
textbook/

58

CriocoObI moTy4eHus
QIIBJICTU/IOB M KETOHOB

http://him-school.ru

59

O,I[HOOCHOBHBIC npeaC/IbHBIC
Kap6OHOBbIe KU CJIOTHI,
0COOEHHOCTH CTPOCHHA UX
MOJICKYJI

http://college.ru/himiya/

60

N3omepust 1 HOMEHKIaTypa
KapOOHOBBIX KUCIIOT, X
¢u3nyeckue cBoicTBa

http://him.1september.ru

61

XHUMHUYECKHE CBOMCTBA
NpEeEIbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

http://fcior.edu.ru

62

OcobeHHOCTH CBOICTB
MYypaBbUHOW KUCJIOTBI.
Msoroo0pa3ue kapOOHOBBIX
KHUCIIOT

http://chemistry.narod.ru

63

OCoOEHHOCTH CBOMCTB:
HETIPEENbHBIX 1
apoOMaTUYECKUX KapOOHOBBIX,
JIMKapOOHOBBIX,

FH,I[pOKCI/IKap6 OHOBBIX KHCJIOT.

[TpencTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

http://him.1september.ru
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64

IToHsiTHIE O TPOM3BOAHBIX
KapOOHOBBIX KHUCIOT

http://him-school.ru

65

Crioco6sI mosTydyeHust u
IpUMEHEHUE KapOOHOBBIX
KHUCIIOT

http://college.ru/himiya/

66

CrnoxHble 2(UPHIL:
TOMOJIOTUYECKUH psif, 001mas
dbopmyna, usomepus u
HOMEHKJIaTypa

http://fcior.edu.ru

67

duszruecKue U XUMHYECKUE
CBOICTBa 3(UPOB

http://chemistry.narod.ru

68

Pemenue pacu€rHbIxX 3a1a4: 10
YPaBHEHHIO XUMHYECKON
peaKLuu, Ha OIpeeIeHue
MOJIEKYJIApHOU (HOpMYyIIbI
OpPraHUYECKOro BEIECTBA

http://him-school.ru

69

[TpakTrueckas pabota Ne 3.
Pemienue sxcneprMeHTaIbHBIX
3agad o reme "KapboHoBbie
KUCIOTHL. CiiokHBIC dpuphr"

http://my.mail.ru/community/chem-
textbook/

70

Kupsl: cTpoenue, puznueckue u
XMMHUYECKHE CBONCTBA
(runmponus)

http://chemistry.narod.ru

71

Oco0eHHOCTH CBOWCTB KHUPOB,
COZIEpIKAIINX OCTATKU
HENpeAeNbHBIX KUPHBIX KUCIIOT.
JKupsl B ipupope

http://him.1september.ru

72

MpIj1a KaK COJIM BEICIITHX

http://fcior.edu.ru
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KapOOHOBBIX KUCIIOT, X
morolee nercreue. [lousatue o
CHHTETUYECKUX MOIOTIHX
cpenctBax (CMC)

73

I'enetTnueckas CBA3b
YIJIEBOJIOPO/IOB U
KHUCIIOPOJICOJIepKAIIUX
OpraHUYECKUX BEIECTB

http://college.ru/himiya/

74

Pacuérel 10 ypaBHEHUAM
XUMHYECKUX PEaKLINi

http://him-school.ru

75

CucreMatuzanus 1 00001IeHuE
3HAHUH 110 TeMe

http://him.1september.ru

76

OO61mas xapakTepucTuKa
YIJI€BOJOB U KilacCcU PUKaLus
yII1€BO0B (MOHO-, TU- U
MOJI CaXapH/Ibl)

http://chemistry.narod.ru

77

MoHocaxapuabl: GU3NIECKIE
CBOWCTBA U HAXOXK/ICHUE B
pUpoIe

http://fcior.edu.ru

78

IIpumeHeHue rimoKo3sl, €€
3HAYCHUE B KU3HEACATEIBHOCTU
OopraHusma

http://chemistry.narod.ru

79

Hucaxapuasl: caxaposa,
MaJjbTO3a M JaKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHUE AUcaxapuaoB

http://him.1september.ru

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIeKYJI, (pu3nueckue u

http://my.mail.ru/community/chem-
textbook/
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XUMHYECKHE CBOMCTBA,
NPUMCHEHHUE

81

[TonsaTHe 00 UCKYCCTBEHHBIX
BOJIOKHaX

http://him-school.ru

82

Pemenue pacueTHbIX 3a7a4 Ha
ONpeeNIeHUE 10U BbIXOAa
MPOJYKTa PEAKLIMU OT
TEOPETUYECKH BO3MOKHOT O

http://college.ru/himiya/

83

Cucrematuzanus 1 00001eHe
3HAHUU 110 pas3aeiny

http://chemistry.narod.ru

84

KonrtponpHas pabora 1o reme
"Kucnopozaconepxamme
OpraHUYECKHEe COeIMHEHU"

http://fcior.edu.ru

85

AMUHBL: Kiaccuukanus,
CTPOEHHE MOJIEKYJI, 001as
bopmyna, usoMepus,
HOMEHKJIIATypa U (PU3UIECKHE
CBOVICTBa

http://him.1september.ru

86

XHWMHUYECKHUE CBOMCTBA
anpaTHIECKUX AMUHOB

http://him-school.ru

87

AnnnmH: CTPOCHUC aHWUJIMNHA,
0COOEHHOCTH XHUMHYECKUX
CBOMCTB aHUJIMHA

http://chemistry.narod.ru

88

Crioco0Obl oJiy4yeHust u
NpUMEHEHUE am(paTHIeCKUX
aMHHOB

http://my.mail.ru/community/chem-
textbook/

89

AMUHOKHUCIIOTBI: HOMEHKIIATypa
U U30MepHsi, PU3NIECKIe

http://him.1september.ru
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cBorictBa. OTaeNbHbBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

90

XUMHudecKkre CBOMCTBA
aMHHOKHCIIOT, UX
OMONIOrHYEeCKO€E 3HAUCHUE
aMuHOKuCIOT. CHHTE3 U
THJIPOJTA3 TETITHIOB

http://college.ru/himiya/

91

benku kak npupoaHbIe
IIOJIMMEPBI; CTPYKTYPhI OEIKOB

http://him-school.ru

92

XuMHuYecKue CBOUCTBA OEJIKOB

http://him-school.ru

93

AzoTtcoaepxaiue
reTepOLIUKINYECKUE
coenuHeHnus. HykiienHoBbie
KHUCJIOTBL: COCTaB, CTPOEHUE U
Ouosornyeckas poib

http://chemistry.narod.ru

94

[TpakTrueckas pabota Ne 4.
Pemenue sxcrepuMeHTaIbHbIX
3a/1a4d 1o TeMe
"AzoTcoaepaiue
OpraHUYecKue coequHeHus"

http://fcior.edu.ru

95

[TpakTueckas pabota Ne 5.
Pemenue sxcrepuMeHTaIbHBIX
3aga4 no teMe "Pacno3HaBanue
OpraHUYECKUX COEINHEHMIT"

http://him.1september.ru

96

KontponbHas pabota 1o Teme
"AzoTcoaepiKaiiue
OpraHUYECKHE COeTMHEeHus"

http://him-school.ru

97

OCHOBHBIE HOHATHS XUMHH

http://my.mail.ru/community/chem-
textbook/
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BBICOKOMOJIEKYJIIPHBIX
COCOUHEHUI M METOIBI UX
CHHTE3a —I10JIMMEepU3aIus u
MOJINKOHASH CaITUsI

98

[Tmactmaccel. YTunnuzanus u
nepepadoTKa MIacTHKa

http://college.ru/himiya/

99

OnacToMepbl: HaTypaJbHBIN
CHHTETHYEeCKHe KayuyKku. Pe3nna

http://chemistry.narod.ru

100

Bonokna: HaTypabHbIE,
MCKYCCTBEHHBIE, CHHTETHUECKHE.
[Tonumeps! criennaibHOro
Ha3HAYCHUS

http://fcior.edu.ru

101

[TpaxkTueckas padota Ne 6.
PGHICHI/IG 3KCHCpI/IM€HTaJ'II)HI>IX
3a1a4d 1o TeMme "Pacno3naBanne
ILUIACTMAaCC M BOJIOKOH"

http://him.1september.ru

102

O0o001IeHNE U CUCTEMAaTU3AIIUS
M3YYCHHOT0 MaTepurasa 1o TeMe
"BBICOKOMOJIEKYJISIpHBIE
coenuHeHusa"

http://college.ru/himiya/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



http://college.ru/himiya/
http://chemistry.narod.ru/
http://fcior.edu.ru/
http://him.1september.ru/
http://college.ru/himiya/

11 KUIACC

KoaunuecTBo 4acoB

Ne Hara DJIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 Atom. CocTaB aTOMHBIX SiIEP. 1 http://my.mail.ru/community/chem-
XuMu4yeckuii neMenT. M30Torb! textbook/
CTpoeHHE JIEKTPOHHBIX

2 000J104€K aTOMOB, KBAHTOBEIE 1 http://chemistry.narod.ru
YyHcia
Krnaccuduxarnus xumudaeckux

3 sremeHTos (S-, p-, d-, f- 1 http://chemistry.narod.ru
AJIEMEHTHI )
Pacnpenenenne 2j1eKTPOHOB O .

4 P P 1 http://him.1september.ru
ATOMHBIM OPOUTAIISIM
DJIEKTPOHHLIE KOH(MUTYpaIliu ) )

P Guryp http://my.mail.ru/community/chem-
5 aTOMOB DJIEMEHTOB B OCHOBHOM H 1
. textbook/

BO30YXIEHHOM COCTOSTHHUH
DEXTPOHHEIEC KOH(DUTYpaI[UH .

6 P Puryp 1 http://chemistry.narod.ru
HMOHOB. DJICKTPOOTPUIIATEILHOCTh
[lepuoanyeckuii 3aK0H 1
Ilepuonnueckas cucrema
XUMHYeCKUX 3j1eMeHToB /1. . .

7 A 1 http://college.ru/himiya/
MenneneeBa, CBA3b C
COBPEMEHHOU TEOPHEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS .

8 . p 1 http://fcior.edu.ru
CBOMCTB XMMHUYECKHX BJIIEMECHTOB
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1 00pa3yeMbIX UMHU TIPOCTHIX U
CJIOKHBIX BEILECTB 10 TpyHnaM u
nepuoaam

CucremaTtu3aius 1 00001IcHUE
3HaHu# no Teme «CTpoeHue
aroma. [lepuoguueckuii 3aK0H 1
[Tepuonnueckast cucrema
XUMHUYECKHUX 3JIeMeHTOB /I. U.
MenpeneeBa»

http://him.1september.ru

10

Bunpl xuMudueckoil CBI3H.
MexaHu3Mbl 06pa3oBaHus
KOBAJICHTHOM CBs3HM. BomoponHas
CBA3b. MEXMOJIEKYIISIpHBIE
B3aUMOJIEH CTBUS

http://chemistry.narod.ru

11

BaneHTHOCTE U BaJIEHTHEIE
BO3MOKHOCTH aTOMOB. CBS3b
IEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C KX TEOMETPHUYCCKIM
CTpOEHUEM

http://fcior.edu.ru

12

IIpencraBiieHHsI O KOMILJIEKCHBIX
COCIMHECHUSX: COCTaB U
HOMEHKJIaTypa

http://chemistry.narod.ru

13

BemectBa MosiekyisipHOro u
HEMOJIEKYJIIPHOT'O CTPOCHHUSI.
Tunbl KPUCTAIMYECKUX PEIIECTOK
U CBOIMCTBA BEIIECTB

http://my.mail.ru/community/chem-
textbook/

14

ITonsTre 0 AUCHIEPCHBIX
cucremax. [Ipencrasienue o
KOJIJIOUTHBIX pacTBOpPax

http://college.ru/himiya/
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15

HcTuHHBIE pacTBOPBL:
HACBIILIEHHbIE U HEHACBIIICHHBIE,
pPacTBOPUMOCTS.
Kpucramnoruaparsl

http://him-school.ru

16

CriocoObI BhIpaXKeHHS
KOHIICHTPAIIMH PacTBOPOB.

http://chemistry.narod.ru

17

Pemenne 3agau c

MCII0JIb30BAaHUEM OHITHH

"MaccoBas J10J151 paCTBOPEHHOIO
nmn

BemecTBa", "MosIpHas
KOHIIEHTparus"

http://him-school.ru

18

Krnaccuduxanus n HoMmeHKIaTypa
HEOPraHMYECKHUX BEIIECTB.

http://him.1september.ru

19

Cucrematu3aius 1 00001IeHUE
3HaHu# no Teme «CTpoeHue
BeniecTBa. MHOrooopasue
BEIISCTB»

http://him-school.ru

20

KonrtponpHas pabora 1o remam
"CrpoeHue aToma.
[lepuoanyeckuii 3aK0H 1
[lepuoanyeckas cucrema
XHMHUYECKHUX 3JieMeHToB /1. U.
Menneneesa", "Ctpoenue
BemiecTBa. MHorooopasue
BerecT"

http://my.mail.ru/community/chem-
textbook/

21

Krnaccuukanus XuMmudaeckux
peaKuuii B HEOPraHUYECKON 1

http://him.1september.ru
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OpPraHU4eCKON XUMHUHU. 3aKOH
COXPaHEHUs MacChl BELIECTB;
3aKOH COXPAaHEHHUS U
IIPEBPALLECHUS DHEPTUH IIPU
XUMHUYECKUX PEaKIUAX

22

TenoBbie A3 (HEKTH XUMUUECKIX
peakuuil. TepMoXuMUUIECKHEe
ypaBHEHUS

http://fcior.edu.ru

23

Brrunciienus o ypaBHEHUsIM
XUMHYECKUX PEAKLINI U
TEPMOXUMUYECKUM YPAaBHEHUSAM

http://college.ru/himiya/

24

CKOpOCTb XUMUYECKOH peaKIui,
e€ 3aBUCUMOCTh OT Pa3IMYHbIX
dakropoB. Katanus u
KaTaJIn3aTOPhl

http://chemistry.narod.ru

25

I'omorenusie u reTCPOrcHHbIC
peaKiun

http://chemistry.narod.ru

26

[TpakTuueckas padota Ne 1 mo
TeMe "BausiHue pa3inuMuHbIX
(akTOpOB Ha CKOPOCTh
XUMUYECKOHN peakiuu'

http://chemistry.narod.ru

27

OO6patumMbie 1 HEOOpaTUMBbIE
peakiuu. XuMUYECKOe
paBHOBECHE

http://him-school.ru

28

[TpakTueckas paborta Ne 2 o
Teme "BiusHue pazamuHbIX
(bakTOpOB Ha MOJIOKEHHE
XUMHUYECKOI0 paBHOBeCUs"

http://my.mail.ru/community/chem-
textbook/
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29

DJIEKTPOJIM THYECKAS

nucconnanusi. CUiabHEIE U c1a0ble

ANEeKTpOoIUThl. CTereHb
U CCOLMAITIT

http://fcior.edu.ru

30

HonHoe npon3BeeHNUE BOBI.
Cpena BOIHBIX PacCTBOPOB.
Bonoponnslii mokazatens (pH)
pacTBOpa

http://him-school.ru

31

I'mapommus conent. Peakuuw,
MPOTEKAOLIME B paCTBOPAX
IEKTPOIUTOB

http://him.1september.ru

32

[TpakTuueckas padora Ne 3 o
TeMe "XUMUYECKue peakiiuu B
pacTBOpax 3JIEKTPOJUTOB"

http://chemistry.narod.ru

33

OKUCIUTETHHO-
BOCCTAHOBUTEIBHBIE PEAKIINH.
Baxnelnme oKUCIUTEHN U
BOCCTaHOBUTEIHU

http://college.ru/himiya/

34

Merton 3JIeKTPOHHOTO
(371EKTOHHO-MOHHOT0) Oaanca

http://him-school.ru

35

DNEeKTPOIN3 pacTBOPOB U
pacIIaBoOB BEILECTB

http://him-school.ru

36

Pemenue 3amau Ppa3IMYHbIX
THIIOB

http://chemistry.narod.ru

37

Pemenue 3a1a4 pa3MyuHbIX
THUIIOB

http://him-school.ru

38

CucreMatuzanus 1 00001IeHUE
3HAHUH 110 TeMe " XUMHUYECKUE

http://fcior.edu.ru
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peakuuun"”

39

KontponbHas pabota 1o Teme
"Xumuyeckne peakuun"

http://him.1september.ru

40

ITonoxenne HEMETAILIOB B
Ilepuoanueckoii cucreme
XUMHYECKUX 31eMerToB . U.
MemnpeneeBa 1 0COOEHHOCTH
CTPOEHUS UX aTOMOB.
dusnyeckue cBoiicTBa
HEMETAJLIOB

http://my.mail.ru/community/chem-
textbook/

41

AJI0TpOIUs HEMETAJIOB (Ha
puMepe KUCIopoaa, Cepbl,
docdopa u yriaeposa)

http://college.ru/himiya/

42

Bognopon: nonyuyenue,
¢bu3nyeckre U XUMHYECKHe
cBoiicTBa. ['mapuasl

http://him-school.ru

43

I'anoreHsl: HAXOXACHUE B
MIPUPOJE, CIIOCOOBI TTOTYUCHHUS,
buznUecKre 1 XUMUYECKUE
CBOMCTBa

http://chemistry.narod.ru

44

I"anorenoBonopoabl. Baxueiimme
KHUCIIOPOACOEprKaLIHe
COEMHEHMSI FaJIOr€HOB

http://college.ru/himiya/

45

JlaGopaTopHbIe 1
MPOMBIIIIJICHHBIE CIIOCOOBI
MOJTYYEHUS TaJiOr €HOB.
[TpumMeHeHne raloreHoB U UX
COEIMH CHU I

http://fcior.edu.ru
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46

[TpaxkTuueckas padota Ne 4.
Pemmenue sxcrepuMeHTaaIbHbIX
3azxad mo reme "["amoredsr"

http://him-school.ru

47

Kucnopon: maboparopusie u
MPOMBILIIEHHBIE CITOCOOBI
MOJTyYeHUS, PU3NICCKHE U
XUMHUYecKue cBoiicTBa. O30H.
[TpuMeHeHue KUCIOpoaa U 030HA

http://him-school.ru

48

OKcuIbI ¥ IEPOKCHIBI

http://my.mail.ru/community/chem-
textbook/

49

Pemenue 3a1a4 pa3InyHbIX
THUIIOB

http://chemistry.narod.ru

50

Cepa: HaxOXKEHHE B IPUPOJIE,
CIOCOOBI MOJTYY CHUS,
bu3HUecKre U XUMUYECKUE
CBOMCTBa

http://him.1september.ru

51

CepoBoaopo, cynb(u bl

http://him-school.ru

52

Kucnopoaconepxamue
coequHeHMs cepbl. Oco0eHHOCTH
CBOMCTB CEPHON KUCIIOTBI

http://chemistry.narod.ru

53

[TpakTuyeckas pabora Ne 5.
Perienue sxcriepuMeHTalIbHBIX
3aaa4 o Teme "Cepa u e€
coemuHEHHS"

http://college.ru/himiya/

o4

A3OT: HaXOXJICHUE B MIPUPOJIE,
CIOCOOBI MOJTYYCHUS,
bu3HYeCcKre H XUMUYECKHUE
CBOMCTBa. AMMHaK, HUTPU/IbI

http://my.mail.ru/community/chem-
textbook/
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95

Kucnoponconepxariue
coequHenus azora. OCoOEHHOCTH
CBOMCTB a30THOM KUCJIOTHI

http://college.ru/himiya/

56

IIpumenenue azorta u ero
COEIMHEHUM. A30THBIE
ynoopeHus

http://chemistry.narod.ru

57

docdop: HaxXOKIEHHE B IPUPOAE,
CIOCOOBI MOy eHHUS,
bu3MUecKue U XUMUYEeCKHe
coiictBa. Pochuasl u pochun

http://him.1september.ru

58

Oxkcunpl pocdopa,
dochopcoaepKanme KucIoThl.
Comu dhocdopHON KHCTOTHI

http://fcior.edu.ru

59

[Tpumenenue docdopa u ero
coeauHeHuit. @ochopubie
ynoopeHus

http://him-school.ru

60

[TpakTrueckas pabota Ne 6.
Pemrenne sxcnepruMeHTa bHBIX
3ajad 1o treme "Azor u gochop u
ux coenuHeHus"

http://chemistry.narod.ru

61

VYraepoa: HaXOXKJIEHUE B
MIPUPOJE, AJUIOTPOITHBIE
Moaudukanuu; GU3NIECKUe u
XUMHYECKHE CBOMCTBA,
MPUMEHEHNE

http://chemistry.narod.ru

62

Oxkcun yraepona(ll), oxenn
yriepoaa(lV), yronsHas kuciora
U €€ comm

http://him.1september.ru
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63

Pemenue 3a1a4 pa3mMyuHbIX
THIIOB

http://my.mail.ru/community/chem-
textbook/

64

KpeMHnii: HaxoxJ1eHHE B
PUPOJIE, CIIOCOOBI MOTyUEHHUS,
bu3nyeckre U XUMHYECKHe
CBOMCTBaA

http://him-school.ru

65

Oxkcun kpemuusi(1V), kpemuueBas
KHCIIOTA, CUITMKATHI

http://college.ru/himiya/

66

[IpumMeHeHne KpEeMHHS U €T
coequHennii. CTeKII0, ero
MOJIYYCHHE, BUJIBI CTEKJIA

http://chemistry.narod.ru

67

Pemenue 3a1a4 pa3inyHbIX
THUIIOB

http://him-school.ru

68

CucreMatusainusa 1 00001eHIE
3HaHu# o reMe "Hemetamisr"

http://chemistry.narod.ru

69

KonrtponeHas paborta o teme
"Hemeranisr"

http://him-school.ru

70

AHanu3 pe3yiabTaToB
KOHTPOJIbHOM pabOoThl, KOPPEKIIHS
ook

http://my.mail.ru/community/chem-
textbook/

71

[Tonoxenue MeTajsioB B
[lepuoanueckoii cucreme
XUMHUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB

http://fcior.edu.ru

72

OO6mume pusnyeckne cBOKWCTBA
MeTaJuioB. [Ipumenenune

http://my.mail.ru/community/chem-
textbook/
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METAJIJIOB B OBITY U TEXHUKE

73

CnnaBsl MetasuioB. Kopposus
METaJIJIOB

http://him.1september.ru

74

Pemrenue 3a1au pa3imyHbIX
TUIIOB

http://him-school.ru

75

DNEKTPOXUMUYCCKUHN PsIJ
HanpspkeHuit MetayutoB. Obmue
CIOCOOBI MOJYYCHHS METAJIOB

http://college.ru/himiya/

76

OO61as xapakTepucTuKa
MetasiioB | A-rpynmnsl
[lepuoanyeckon cUCTEMBI
XUMUYECKUX 3JIeMEeHTOB. Hatpuit
U KaJIui: mosyuyeHue, pusndeckue
1 XUMHUYECKHE CBOMCTBA,
IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COCIUHEHUN

http://chemistry.narod.ru

77

OO01mas xapakTepucTuka
metasioB || A-rpymisl
[Tepuoanyeckoi crucTEMbI
XHUMHYECKUX dJIEMEHTOB. Maruui
Y KaJIbLIUH: TTOJTy4YEHHE,
buznUecKre 1 XMMUYECKUE
CBOMCTBa, IPUMEHEHHE TPOCTHIX
BEIIECTB M UX COCIMHCHHUI

http://fcior.edu.ru

78

JKEcTKOCTh BOIBI U CIOCOOBI €6
YCTpaHSHHS

http://him-school.ru

79

AJIOMUHUIL: OTy4eHue,
bu3nYecKre U XUMHYECKH e
CBOMCTBa, IPUMEHEHHE

http://chemistry.narod.ru



http://him.1september.ru/
http://him-school.ru/
http://college.ru/himiya/
http://chemistry.narod.ru/
http://fcior.edu.ru/
http://him-school.ru/
http://chemistry.narod.ru/

80

AMdoTepHbIe CBOWMCTBA OKCHAA U
TUAPOKCUJIA ATIOMUHUSA,
TUJAPOKCOKOMILIEKChI AJIFOMUHUS,
UX IPUMEHEHUE

http://my.mail.ru/community/chem-
textbook/

81

Pemenue 3a1a4 pa3nuuHbIX
THUIIOB

http://him-school.ru

82

[TpakTrueckas padora Ne 7.
Pemenne sxcrepuMeHTa bHBIX
3aza4 1o reMe "Meranisl
IJIaBHBIX oArpymnm"

http://college.ru/himiya/

83

OO01mas xapakTepucTuKa
METaJIJIOB TOOOUHBIX TOATPYIIIT
(b-rpynm) Ilepuoanyeckoit
CHCTEMbl XUMUYECKUX AJIEMEHTOB

http://him.1september.ru

84

duznuecKkre U XUMHIECKHe
CBOICTBA XpoMa M €ro
COGHHHGHHfI, X IPUMECHCHUC

http://college.ru/himiya/

85

Baxwueiimme coenuaeHus
Mapranua. [lepmanranar kamus,
€ro OKMCJIUTEIbHBIE CBOMCTBA

http://chemistry.narod.ru

86

Du3HUeCKre U XUMHYECKUE
CBOICTBA K€JIe3a U €ro
coenuHeHuil. [lonyuenue u
MIPUMEHEHUE CIJIABOB JKeEye3a

http://chemistry.narod.ru

87

duznueckue 1 XUMHYECKHE
CBOMCTBA MU U €€ COCTMHCHUH,
WX TIPUMEHECHUE

http://my.mail.ru/community/chem-
textbook/

88

duznveckre U XUMHUIECKIe

http://him.1september.ru
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CBOMCTBA IIMHKA U €r0
COCIMHEHUM, UX TPUMEHEHUE.
I'uapokcokOMILIEKCHI [TUHKA

89

[TpakTnueckas padota Ne 8.
Perienue sxcneprMeHTaIbHBIX
3az1a4 1o teme "MeTaisl
no0OYHBIX moArpymm"

http://chemistry.narod.ru

90

Pemenue 3a1a4 pa3InuHbIX
TUIIOB

http://him-school.ru

91

O0001IeHNE U CUCTEMAaTH3aLUs
W3YYCHHOr0 MaTepuasa 1o TeMe
"MeTtaimisr"

http://chemistry.narod.ru

92

KonrtponpHas pabota o reme
"Meramisr"

http://him-school.ru

93

AnHanus pe3yiabTaToB
KOHTPOJIbHOM pabOoThl, KOPPEKIHS
oMb oK

http://college.ru/himiya/

94

Poab xumuu B oOecrieueHUN
YCTOWYHBOIO pa3BUTHS
yenoBeuecTBa. [lonstue o
Hay4YHbIX METOJaX UCCIEIOBAHUS
BEIIECTB

http://chemistry.narod.ru

95

Hayunble npuHIMIBI
OpraHu3alMi XUMUYECKOI0
npousBojacTBa. [IpoMblluieHHbIE
CIOCOOBI MOTYYSHHSI BayKHEH X
BELIECTB

http://college.ru/himiya/

96

XuMHUUECKOe 3arpsi3HeHUe

http://my.mail.ru/community/chem-
textbook/
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OKPY’KAIOIIEH CPEeJIbl U €ro

IIOCJICACTBUSA

97 XUMHS U 310pOBbE YEJIOBEKa. 1 http://my.mail.ru/community/chem-
JlexapcTBeHHBIE CpeacTBa textbook/
XuMus nuiny. Pons XumMuu B

98 obecrneueHn: NUIIEeB ol 1 http://college.ru/himiya/
0e30MacHOCTH
KocMmernueckue u naphroMepHbIe .

99 Pe p 1 http://him.1september.ru
cpenctBa. beITOBast XuMuUs
XUMHS B CTPOUTENBCTBE.

100 Baxkneiiue crpoutenbHble U 1 http://college.ru/himiya/
KOHCTPYKL[I/IOHHBIG MaTepI/IaJ'IBI
XHUMHS B CEIbCKOM XO3SIHUCTBE. . .

http://my.mail.ru/community/chem-
101 Oprannueckue U MUHEPaJIbHbIE 1
textbook/

ynoOpeHus
CucreMatnsanus 1 00001eHne .

102 . H = 1 http://him.1september.ru
3HAHUU 110 TCMC

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Beeagnte 1. O.C.lN'abpuensH, I.I.JlbicoBa «XumMmns Metogmueckoe nocobue — yrnybneHHbin
ypoBeHb» - M.: Ipoda 2022 roa.

2. O.C.lNabpuensH, U.r.Ocrtpoymos, «0O6was xumMmmsl B TeCTax, 3agadyax, ynpaxHeHumsx. 11
knacc» — M.: [poda, 2023 roa.

3. O.C.lrabpuensH, N.H.bepeskunH, A.A.YwakoBa «Xumusa 11 knacc: KOHTposibHbIE U
npoBepoYHble paboThbl K yuebHunky». — M.: Opoda, 2021 r.

4. O.C.lrabpuensn, I.I.JibicoBa, A.l'.BBeaeHckas «Xummnsa 11 knacc: HactonbHast KHUra gns
yuntena». Yacte 1 — M.: Apoda, 2019 roga.

5. O.C.NabpuensH, I.I'.JibicoBa, A.l.BBeaeHckas «Xnumusa 11 knacc: HactonbHas KHUra ans
yuntena». Yactb 2 - M.: Apoda, 2022 roa.

6. O.C.l'abpuensH, MN.B.PeweToB, U.I.OcTpoyMoBa «3aga4yn no XMMnm n cnocobbl nx
peweHunsa» - M.: «poda», 2021roa.

7. B.l'. JeHuncoBa «XmMmnsa 11 Knacc noypouyHblie nnaHbl no yyebHuky O.C.MabpuensiHa,
I.I.JibicoBon» - Bonrorpag» Yuntens 2018roga.

8. M.A.Ps6oBa, Y.lO.HeBckas, P.B.JInHko «TecTbl no xmmmumn 11 knacc», - M.: DK3aMeH,
2019r.

9. 9. 0.C.N'abpuensiH, U.I.oCTpoyMOB «XMMUYECKNIN SKCMEPUMEHT B WKose 11 knacc»; - M.:

Opoda. - 2019 roa. _



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. [Topran dynmameHTabHOTO XUMUUYecKkoro oopasoBanuss ChemNet. Xumuyeckas
nadopmanuonHas cetb: Hayka, oOpazoBanue, Texnosoruu http://www.chemnet.ru

2."azera «XuUMHUA» U CAUT I yuuresd «f uay Ha ypok

xumun» http://him.1september.ru
Enunas xosutekius [IOP: IIpeamerHas kosuteknus «Xumusi» http://school-
collection.edu.ru/collection/chemistry

3.EcTecTBeHHO-Hay4YHbBIE BKCIIEpUMeEHTHI: XxuMus. Kosutekiusa Poccuiickoro
ob1eobpaszoBaTesibHOTO TOpTaia http://experiment.edu.ru

4.Bcepoccuiickas oMMITHA/AA IIIKOJIBHUKOB 110 XxuMuu http://chem.rusolymp.ru

5.0praHuueckasi XUMU: 3JIeKTPOHHBIN YU4eOHUK JIUIS CPEeHEN IITKOJIbI
http://www.chemistry.ssu.samara.ru

6.0OCHOBBI XUMHU: 5JIEKTPOHHBIN yueOHUK http://www.hemi.nsu.ru
7.OTKpPBITBIN KOJUTeK: Xumus http://www.chemistry.ru
8./lucTaHIIMOHHAsI OJTUMITHA/IA TI0O XUMUH: TeJIEeKOMMYHUKAIIMOHHBIT
obpa3oBaTeIbHBIN
mpoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry

9. /IMCTaHIMOHHbBIE ABPUCTUYECKHUE OJTUMITHUA/IBI 10 XUMHU U

http://www.eidos.ru/olymp/chemistry

10.3anuMarenpHas xumus http://home.uic.tula.ru/~zanchem
11.Knaccudukanmsa xumudeckux peakmuii http://classchem.narod.ru
12.KouTpen — Xumus 714 Bcex: yueOHO-UH(POPMAITMOHHBIN
caut http://kontren.narod.ru

13.Marepuassl kadeapsl puszndeckon u kosmoniHou xumuu IOxxHOro denepaabHOTO
yauBepcuteta http://www.physchem.chimfak.rsu.ru

14.MeToiuka 00y4YeHUA XUMUU: CAaUT Kadeapbl XUMUU
HTI'IIY http://mctnspu.narod.ru

15.HaHoMeTp: HaHOTEXHOJIOTUUECKOe coo0IecTBO http://www.nanometer.ru
16.0OHIalH-CIIPABOYHUK XUMHUUYECKUX 3JIEMEHTOB
WebElements http://webelements.narod.ru

17.ITonysspHAas 6UOJIMOTEKA XMMHUYECKUX 3J1eMeHTOB http://n-t.ru/ri/ps
18.Caiit Alhimikov.net: yue6HbIE U CIIpaBOYHBIE MaTEPUAIIBI 11O
xumud http://www.alhimikov.net

19.Caiitr Chemworld.Narod.Ru -Mwup xumuu http: //chemworld.narod.ru
20.CaliT «BupryanpHas xumudeckas Iikosa» http://maratakm.narod.ru
21.Cauit «Mup xumuwn» http://chemistry.narod.ru

22 XuMuK.py: caiiT o xumuu http://www.xumuk.ru

23.XuMuyeckas crpanudka fpociaaBckoro L[eHTpa TeJIleKOMMYHUKAIIUN U
UH(POPMAIOHHBIX CUCTEM B
obpaszoBanuu http://www.edu.yar.ru/russian/cources/chem

24. Xumndeckuit moptrasn ChemPort.Ru http://www.chemport.ru

25. Xumuyeckuii cepBep HimHelp.ru: yueGHbIe U clipaBOYHbBIE
MaTepuassl http://www.himhelp.ru

26.Xumus: Marepuaisl « Bukumnegu» — cBOOOIHOM
sHnukiaoneauu http://ru.wikipedia.org/wiki/Xumus



27.XUMUS JJIs1 BCEX: WUTIOCTPUPOBAHHBIE MAaTEPHAJIBI IO 001IIel, OpTaHUYECKOH U
HeopraHuueckou xumuu http://school-sector.relarn.ru/nsm

28.Xumus u :xku3Hb — XXI Bek: HayqHO-TIOMYJIAPHBIHN KypHaJ http://www.hij.ru
29. XuMo3a: co00IIeCTBO yUuTeIel XUMUK Ha moptase «CeTb TBOPUECKUX
yuutesieii» http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
30.1[IKOJIPHUKAM O XUMHUU: CAUT XUMHUECKOTO (paKysIbTeTa
Antl'Y http://www.chem.asu.ru/abitur

31.971eKTpOHHAsA OUOIMOTEKA 10 XUMUU U

texHuke http://rushim.ru/books/books.htm

32.9J71eKTPOHHAA OUOINOTEKA YIeOHBIX MaTEPUAJIOB [0 XUMUU Ha ITOPTaJIe
Chemnet http://www.chem.msu.su/rus/elibrary

33.9unuknoneausa «[Ipupoaa Hayku»: Xumus http://elementy.ru/chemistry






