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HHOACHUTEJIbHAS 3AIINCKA

Paboyas mporpammMa mo XMMWUM Ha YPOBHE CPEAHEr0 00IIEro oOpa3zoBaHuUs
pazpaboraHa Ha OoCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS
benepanbHoi oOpa3oBarenbHOI MPOrpamMMbl CpEHETO o0mero
obpazoBanus(DOIT COO), npeacraBiacHHBIX B DeAepaabHOM TOCYJAPCTBEHHOM
oOpazoBarenpHoM ctangapre COO, ¢ yuétom Konuenmuu mnpenogaBaHus
yueOHOro mpeaMera «XUMHsS» B 00pa30BaTeIbHBIX OpraHu3anusax Poccuiickoi
denepanny, peanM3yIOIIUX OCHOBHBIE 00pa3oBaTENIbHbIE MPOrPaMMBL, |
OCHOBHBIX TIOJIOKEHMH «CTparerud pa3BUTHSL BOCIHTAHUA B PoCCHiACKOM
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMUsT Ha YPOBHE YMIIYOJIEHHOTO M3YYEHHMS 3aHMMAcT BAXKHOE MECTO B
CUCTEME €CTECTBCHHO-HAy4YHOro oOpasoBanusa ywammxcs 10-11 kmaccos.
HUzyuenue npeamera, peaiu3dyeMoe B yCIOBHSAX  JAUQPHEPEHIIMPOBAHHOIO,
npounbHOro 0oO0ydYeHuWs, MNPU3BAHO 00ecneunTh OO0mEOOPA30OBATENBHYIO |
OOLICKYJBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IOKOJBI, HEOOXOAMMYIO ISt
aJanTanuu uX K OBICTPO MEHSIOUIUMCS YCITOBUSM KU3HU B COLIMYME, & TAKKE IS
OPOAOKEHUS OOYUEHWs B OPraHu3auusx MpodecCHOHAIbHOTO 00pa3OBaHUs, B
KOTOPBIX XUMUS SIBJISIETCS. OJJHON M3 MPUOPUTETHBIX TUCIIUIIIHH.

B mnporpamme mno XuMUM Ha3HAYCHHE MpeAMETa «XUMHS» MOIyvacT
NOAPOOHYKD ~ MHTEPHPETAlMIO B COOTBETCTBMM C  OCHOBOMOJArarOIUMHU
nosiokeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH WEJEH, COAEpKaHUS,
pe3yabTaToOB 00y4YeHHMs M TPeOOBAHWH K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCSL CJEAYIOLIME BBIMOIHIEMBIE MPOTPAMMON IO
XUMHH PyHKIHW:

e WH(OPMALMOHHO-METOIMYECKAS, Peaau3anus KOTOpoil o0ecrneunBacT
NOJyYEHUE NPEICTABICHHUS O UENIX, COJCP)KaHWMHM, OOWIEH cTpareruu
00y4YeHus, BOCIIMTAHUS U PA3BUTHs O0YUAIOIINXCS CPEACTBAMH MPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOrO mpoduis;

e OPraHM3aLMOHHO-TLUIAHUPYIOLIAs, KOTOpas npely CMaTpuBacT
ONPEACTICHUE. TPUHIUIOB CTPYKTYPUPOBAHHUS M MOCIEAOBATEIBHOCTH
U3y4YCHUs Y4eOHOTrO MarepHasa, KOJIMYECTBEHHBIX M KAUYECTBEHHBIX €rO
XapaKTEPUCTHK, MOAXOA0B K (POPMUPOBAHUIO COJNEP)KATEIBHON OCHOBBI
KOHTPOJII M OLEHKM OOpa30BaTENIbHBIX JOCTHMIKEHHI OOyYarommXxcs B
paMKax WTOTOBOM arrecTauu B (OPME €AMHOTO TOCYIAPCTBEHHOIO
3K3aMEHA 10 XUMUH.

[TporpamMma i yrnyOnEHHOrO U3yYEHUs XUMHUH:



e YCTAHABIIMBACT WHBAPMAHTHOE MPEAMETHOE COJEP)KAHUE, 00SA3aTEIBHOE
JUIS W3YYEHUS] B paMKax OTHACNBbHBIX MPOQUICH, MNpeaycMaTpuBacT
pacrpencieHue W CTPYKTYPUPOBAHHE €ro MO KjiaccaM, OCHOBHBIM
COJIEPKATENIBHBIM JIMHUSM/pa3aciiaM Kypca,

e JAET MPUMEPHOE PACHPEACIICHUE YUEOHOrO0 BPEMEHH, PEKOMEHyEMOIO
JUTS U3YYCHHS OTACTbHBIX TEM;

e TMpemIaracT MNPUMEPHYI MOCIEI0BATENBHOCTh W3YUYEHHS Y4YEOHOIO
Martepuana ¢ y4€TOM JIOTHKH MOCTPOEHUS Kypca, BHYTPUNPEAMETHBIX W
MEKITPEAMETHBIX CBA3EH

e JAET METOAMYECKYIO MHTEPIPETALMIO LENEH U 3a1a4 U3YUYEHHS MTPEAMETA
Ha YIIIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero o0uiero 00pa3oBaHMs, COACPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJbTATOB OCBOCHUSI OCHOBHOH 00pa30BaTeiIbHON
POrpaMMBbI CPEIAHETO o0uero oOpazoBaHus (JINYHOCTHBIX,
METANPEAMETHBIX, MPEAMETHBIX), 4 TAKXKE C YYETOM OCHOBHBIX BHOB
yueOHO-MTO3HABATENBHBIX ~ ACHCTBHI  00y4YaroIIerocs MO  OCBOCHHUIO
COJIEPKaHUs TPEIMETA.

[To BceM Ha3BaHHBIM MO3WLMSAM B MPOTPAMME MO XMMHH NPEIyCMOTPEHA
NPEEMCTBEHHOCTh C OOYYEHMEM XWUMUM Ha YPOBHE OCHOBHOIO OOWLIETO
oOpazoBaHus. 3a MpeaenaMu YCTAaHOBJICHHOH MNpOrpaMMoi 1O  XUMHH
00s13aTeNbHON (MHBAPUAHTHOM) COCTaBIISAIOIIEH COAEpKaHus YUeOHOro mpeamera
«XUMHS» OCTAéTCS BO3MOXKHOCTh BBIOOpA €r0 BapUATUBHON COCTABIISIOLICH,
KOTOpasi JOJKHA OMPENCHAThCS B COOTBETCTBHM C HAMPABICHHEM KOHKPETHOTO
npo¢uns o0yueHus!.

B coorBerctBHM ¢ KOHUENTyanbHbIMM MnonokeHusmu OI'OC COO o
HA3HAYCHUHA NOPEIMETOB 0a30BOro W yriayOJNEHHOrO YPOBHEW B CHCTEME
mudhepeHIMpOBaHHOTO OOYUYEHUS HA YPOBHE CPEIHEro oOImero o0Opa3oBaHUs
XUMHMS HA YPOBHE YIIYOJIEHHOTO W3YYCHHs HANpPABICH HA Peau3aliio
OPEEMCTBEHHOCTH € MOCIECAYIOMMM  3TalOM  MOJIYYCHHS  XHUMHYECKOTO
oOpa3oBaHMs B paMKaxX M3YYEHHs CHCLHMATIBHBIX E€CTECTBCHHO-HAYYHBIX U
XUMHYECKHAX JUCUUIUIAH B BY3aX W OPraHU3ALMIX CPEOHErO MPOQeCcCHOHAIBHOTO
oOpazoBanus. B 3TOH CBs3M M3y4YCHHE NOpeaMETa «XUMUS» OPUECHTUPOBAHO
OPEUMYLICCTBEHHO HAa paclIMpeHHe W YIDIYOJNICHWE TEOPETHYECKOH W
MPAKTUYECKON MOATOTOBKU OOYYAOIIMXCS, BEIOPABIINX OMPEACIEHHBIA MPOo(UIb
00y4YeHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYOIETO NOMYYEHUS XUMAYECKOTO
oOpa3oBaHus B OpraHu3anusx npodeccuonanbHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®I'OC COO K mnnaHUpyeMbIM pe3yibTaraM OCBOCHUS
denepanbHoii  00pa30BaTEILHON MPOTPAMMBI  CPEAHEr0 00IIero 00pa3oBaHUS
U3YYCHUE TMpeAMETa «XUMHUS» OPUEHTHPOBAHO TAKXKE HA PEUICHHE 3aaad



BOCIIUTAHHS W COLMAIBHOIO PA3BUTHs OOydarommxcs, Ha (GOPMHPOBAHUE Yy HHUX
OOLICHHTEIUNIEKTYAIBHBIX YMCHUH, YMEHWNA palMOHATIU3alMy y4eOHOro Tpyaa |
O00OOIIEHHBIX  CIMOCOOOB  JEATECABHOCTH, MMEIOMIMX  MEKIUCIUIIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaB/IOIMMMA TIPEAMETA « XUMHUS» HA YPOBHE YIIyOJEHHOTO M3y4YCHUs
ABIIAIOTCA  YOUIyONMEHHBIE Kypchl — «OpraHmueckas xumus» u  «OOmas u
HEOpraHuyeckas XxuMmus». [Ipu onpeaeneHnuy nmoaxon0B K 0T00py W CTPYKTYPHOM
OpPraHM3alliKA COACP)KAHHUS STHUX KYPCOB B MPOrpaMME MO XMMHUM 34 OCHOBY
npuHATbl nonoxkeHuss ®I'OC COO o paznuumsax 0a30BOro M yriayOJIEHHOTO
YPOBHEN U3YUCHUS MIPEIMETA.

OcHoBy coaepkaHust KypcoB «Opranuueckas xumusy U «OOmas u
HEOPraHWYECKass XUMUS)» COCTABISET COBOKYIMHOCTh NPEAMETHBIX 3HAHUN U
YMEHHH, OTHOCAIMXCA K 0a30BOMY YPOBHIO M3YUYCHHs MPEAMETA. ITa CHCTEMA
3HAHWHA TOJy4aeT OMPEACTIEHHOE TEOPETHUECKOE JOMOJHEHHUE, MO3BOJISIOLICE
OCO3HAHHO OCBOMTH  CYIIECTBEHHO OOnblmid  00BEM  (PAKTOJIOTHUYECKOTO
marepuana. Tak, Ha yrnyOJnEHHOM YPOBHE W3YyUYECHHs NpeaMera o0ecrneueHa
BO3MOKHOCTb 3HAUMTEJIBHOTO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIEMEHTAaX W CBOMCTBAX MX COCAMHECHHMI HA OCHOBE PACIIMPEHMS WU YIIIyOJICHUs
NPEJICTABICHANA O CTPOEHUM BELIECTBA, XMMHYECKOH CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUST PEAKLIMIA, PACCMATPUBAEMBIX C TOUKH 3PCHUS XUMHUYECKON KUHETUKA
U TEPMOAMHAMUKHU. M3ydyeHHe MNEepUOIMUYEcKOro 3akoHa u Illepuoanyeckoi
CUCTEMBl ~ XHMHYECKMX  D3JIEMEHTOB  0a3upyercs  HAa  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABICHUSAX O CTPOCHUM aTOMA. XHAMHYECKAs CBS3b
OOBSICHSIETCS ¢ TOUKHM 3PEHUSI SJHEPTETUUCCKUX U3MEHEHUH MPH €€ 00pa30BaHUU U
Pa3pYLICHUHU, A TAKXKE C TOUKW 3PCHHSI MEXAHU3MOB €€ oOpazoBanus. 3yueHue
TUNOB ~ pEaKkuuid  JOMOJHsETCs  (POPMUPOBAHMEM  MpPEACTaBIeHW 00
ANEKTPOXUMUYECKUX MPOLECCAX U HJIEKTPOIN3E PACIUIABOB H PACTBOPOB BEIICCTB.
B kypce opraHmyeckoil XMMWW MPU PACCMOTPEHHH PEAKIHUOHHOW CIOCOOHOCTH
COCIMHEHM yaenseTcss 0co00e BHUMAaHUE BompocaM 00 AJIEKTPOHHBIX d(dekTax,
0 B3aIMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAX PEAKLIMIA.

Oco0oe 3HayeHWEe UMMEET TO, YTO HA COACPKAHME KypPCOB XUMHUHU
yrayOnEHHOTO YPOBHS M3YUYCHHS 7Sl KJIACCOB ONMPEAEIEHHOTO TPOo(us (riIaBHbIM
o0pazoM Ha WX CTPYKTYpy M XapakTep JONOJHCHHM K OOWEld CcHucTeMme
NPEIMETHBIX 3HAHWI) OKA3bIBAKOT BIMSHUE CMEXHBIC IPEAMETHL. TaK, HampuMep,
B COJICpKaHUM MPEAMETA JIJIsl KJIACCOB XUMUKO-(PU3nyeckoro npoduiis 00ab110€
3HAUEHUE OyIyT MMETh 3JEMEHTHI YU4eOHOro Marepuaia no oouiei xumun. [lpu
W3YYCHUH MpPEAMETa B JAHHOM CIIydae akLEeHT OyJeT caenaH Ha OOUIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPU B XUMHU U B (PUBHKE. aTOMHO-
MOJIEKYJISIpPHAsE TEOPHs (MOJEKYJIIpHas Teopusi B (PU3HKE), 3aKOHBI COXPAHCHUS



MAacCel M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHUH BELLECTB U APYTOE.

B TO e BpeMs B COACp)KaHUM IpeaMera Ui KJIaCCOB  XHUMMKO-
ounonornueckoro npoduis OOMbIINK yAENIbHBIA Bec OyIeT MMETh OpraHuvecKas
xuMus. B 3TOM  cilydae mOpenocTaBisieTCss  BO3MOXKHOCTH At Oojee
OOCTOATENBHOIO  PACCMOTPEHHS XMMHYECKOM  OpraHu3anuu  KJIETKH  Kak
OMOJIOTMYECKOH CUCTEMBI, B COCTaB KOTOPOM BXOAAT, K NPUMEPY, TaKHE
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JMOUABI, OCIKW, YIJIEBOJbI, HYKJICHHOBBIE
KUCJIOTEl W apyrue. IIpy 5TOM 3HaHUS O COCTaBe M CBOWCTBAX MPEACTABUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIYKAT OCHOBOM [UId HM3YYEeHUs
CYIIHOCTH MPOLECCOB (POTOCUHTE3A, ABIXAHUS, TUIICBAPEHUSI.

B mnmane QopMupoBaHMST OCHOB HAy4YHOIO MHPOBO33PEHHUS, OCBOCHHS
OOLICHAY YHBIX METOI0B MO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHS HAY YHBIX
3HAHWHA M3y4YeHHe MnpeaMera «Xumus» Ha yrayOnéHHOM YPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SX C Y4YEOHBIMM NPEAMETaMHM, BXOAAIIMMU B COCTaB
npeaMeTHBIX oOnactell «ECTeCTBEHHO-HAYUHBIE TPEAMETh, «Maremaruka wu
uH(popmaTuka» 1 «PyCcCKHil sI3bIK M TUTEPATYPay.

[Ipn wu3yueHun y4yeOHOro mnpeaMeTa «XuUMHUs» Ha YriyOJEHHOM YPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro oOmero odpazoBanus (Ha 0a30BOM
YPOBHE), 3aJa4eii MEPBOCTENCHHON 3HAUMMOCTH SIBISIETCS (POPMHUPOBAHME OCHOB
HAYKM XHMHM KaKk OOJacTH COBPEMEHHOTO €CTECTBO3HAHWS, NPAKTHYECKON
NEATENIbHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJbTYpBL. Perenue
ATOW 3amaun Ha yrayOnéHHOM YpPOBHE WM3YyUYEHUS NOPEIMETa NPEANoJaract
pean3annio TakuX LENEH, Kak:

o (opMupoBaHHME TPEACTABIECHUI: O MATEPHATBHOM C€IWHCTBE MUPA,
3aKOHOMEPHOCTAX W NTO3HABAEMOCTHU SABJIEHUIA NIPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAyK M €€ BEAyLICH poaum B 00ECHEeUYECHUH
YCTOHYMBOTO  Pa3BUTHsS  YEJIOBEYECTBA: B  PEIICHMM  MpoOsieM
AKOJIOTHYECKOM, SHEPreTUUECKON M MUIIECBOM O€30NaCHOCTH, B PA3BUTHH
MEIULIAHBL, CO3MAHUN HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHUKOB SHEPIHUH, B
00ECNEUYECHNN PAMOHATIBHOTO TPUPOIONONB30BaHUS, B (POPMUPOBAHUU
MUPOBO33PEHUST U OOWIEH KyJIbTypbl YEJIOBEKA, & TAKXKE SKOJIOTMYECKH
00OCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOJHOH CPENE;

e OCBOCHHME CHCTEMBl 3HAaHWil, JIEKAIUX B OCHOBE XUMHYECKOU
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA: (PYHIAMEHTATBHBIX
IIOHATUH, 3aKOHOB W TEOPHUA XWUMHUH, COBPEMEHHBIX MPEACTABICHHH O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIAX — AarOMHOM, WOHHO-
MOJIEKYJIAPHOM,  HAAMOJIEKYJIAPHOM, O  TEPMOAMHAMUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMWYECKMX peakUuid, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCMIEPCHBIX CUCTEMAaX, 00 00mmx
HayYHBIX MPUHLOHATAX XUMUYECKOTO MPOU3BOACTBA;

(hopMHUpPOBAHUE y o0y Jaroumxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMWYECKMX 3HAHWN 111 OOBICHCHUS
KJITIFOUEBBIX MACH W MPOOJIEM COBPEMEHHOH XWMUWM, sl OOBSICHEHHS W
IIPOTHO3UPOBAHUS SIBICHUH, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PELICHUsI MPOOJIEM, CBI3aHHBIX C XUMUEN, TPOTHO3UPOBAHHS,
aHaJIM3a U OLICHKH C TIO3MLIMIA SKOJOTMYECKON O€30MACHOCTH MOCIIEACTBUI
OBITOBOM M MPOWU3BOJCTBEHHOW ACATEIBHOCTA YEJIOBEKA, CBI3aHHOH C
XUMHYECKAM  TPOU3BOJACTBOM, HCIOJB30BAHUEM W MEPEPadOTKOM
BEILIECTB;

yrayOneHue  OPEACTaBICHWA O  HAYYHbIX  METOJaX  MO3HAHWS,
HEOOXOUMBIX Ui MPUOOPETCHUST YMEHUH OPUEHTHUPOBATHCS B MHPE
BEUICCTB W OOBSCHEHUS XUMHUYECKHX SIBJICHUI, MMEIOLIIMX MECTO B
IPUPOJIE, B MPAKTHYECKON IEATEIIBHOCTH U MOBCEAHEBHON JKU3HU.

B mnnaHe peanu3anuu TNEPBOOYECPEAHBIX BOCIUTATENLHBIX M Pa3BUBAIOLINX
(GYHKUMA LENOCTHOM CUCTEMBI CPEAHEro oOUIero 0Opa3oBaHUsS MPU U3YUYCHUHU
npeaMera  «XuMmus» Ha  yriayOJNEHHOM YpPOBHE OCOOYIO  aKTYaJbHOCTb
NpUOOPETAIOT TAKKE LM U 3a]1a4H, KaK:

BOCIUTAaHUE YOESKIEHHOCTH B TO3HABACMOCTU SIBJICHMA MPUPOJIBI,
YBOKEHUST K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETUUYECKUX U
MPUKJIAJAHBIX MCCIECIOBAaHUNA B XUMHUH, (POPMUPOBAHME MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU,

pPa3BUTHEC MOTHBAIMM K OOYYEHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CAaMOBOCIIMTAHWKD  HA  OCHOBE  YCBOCHHUS
00LIEUEIOBEUECKUX IEHHOCTEHH;

Pa3BUTUE TO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTY AJIBHBIX U TBOPYECKUX
cnocoOHocTel oOyyaronuxcs, (OPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHIO YCHENTHONW Mpo(ecCuOHaIbHOM U 00IIECTBEHHON NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOUICHUSI K CBOEMY 3J0POBBI0 M MOTPEOHOCTH B
3I0POBOM 00Pa3e KU3HU,

(OpPMHUPOBAHUE YMEHWM M HABBIKOB PA3yMHOT0 MPUPOAOIOJIB30BAHUS,
Pa3BUTHE SKOJIOTUYECKON KYJIBTYPbl, TPUOOPETEHHUE OMbITA OOLIECTBEHHO-
TOJIE3HOW HKOJIOTHYECKOM IEATEIIBHOCTH.

OO01mee uncno 4acoB, MPEAyCMOTPEHHBIX ISl M3YUYEHUS] XUMUW Ha yTyOJIeHHOM
YPOBHE cpeaHero olmiero oopasoaHusi, cocrapisier 204 dacoB: B 10 knacce —
102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEENIO).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

OPI'AHUYECKAS XUMUS

Teoperuveckne 0CHOBBI OPraHUYECKOIl XUMHH.

[IpeaMeT ¥©  3HAQUEHWE OPraHMYECKOH  XWMHM, TMPEACTABICHUE O
MHOT000Pa31K OPraHuYeCKNX COCTMHEHMIA.

ONEKTPOHHOE CTPOCHUE AaTOMa YIJepoAa: OCHOBHOE W BO30Y>KIEHHOE
COCTOsIHMSI. BaneHTHBIE BO3MOXKHOCTM aroMma yriaepoja. XUMHUYecKas CBs3b B
OPraHMYECKUX COCAMHEHMSX. Tumbl THOpUAM3ALMA ATOMHBIX —OpOHTanci
yraepoaa. Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOH CBsi3M (OOMEHHBIA U JJOHOPHO-
aKUuenTopHbIA). THIbl TEpeKphIBaHWs ATOMHBIX OpOWMTaNEi, ©- W T-CBA3M.
OnvHapHasi, [BOMHAs W TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3CH B MOJIEKYJIax
OpraHu4ecKux BemecTB. [loHATHE O CBOOOJHOM paaukaine, Hykieopune wu
aneKTpoduie.

Teopus CTpOeHMsT OpraHmyeckux coeauHeHuit A.M. bytnepoBa w
COBPEMEHHBIC MPEACTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHUE TEOPUH CTPOCHUS
OPraHUYECKUX COENMHCHUH. MOJIEKYISpHbIE W CTPYKTYpPHBIE  (POPMYJIBL.
CTpyKTypHBIE (OPMYJBI Pa3JIMYHBIX BHUJAOB. Pa3BEPHYTas, COKpAIIEHHAS,
ckeneTtHas. M3omepus. Buapl WM30MEPHH: CTPYKTYpHAs, MNPOCTPAHCTBEHHAS.
OnekTpoHHBIE 3(P(EKTHI B MOJIECKYJIAX OPraHUYECCKUX COCAUHEHHMN (MHIYKTHUBHBINA
¥ ME30MEPHBINA 3PPEKTHI).

[IpencraBneHre 0 KiacCu(pMKAUIMKM OPraHUYECKUX BewlecTB. [loHsTHE ©
(¢yHKIMOHANBHOH rpymnne. ['omonorus. ['omonoruueckue psaasl. CucremMaTiiecKast
HOMEHKJatypa oprannueckux coenuHeHuii (IUPAC) m TpuBManbHbIE Ha3BaHWs
OTHENBHBIX IIPEACTABUTEIIEN.

OcoOeHHOCTH W Kjaccu(uKals OpraHuvyeckux peakinuid. OKHUCIUTETBHO-
BOCCTAHOBUTEIIBHBIE PEAKIIMN B OPTAHUYECKON XUMUH.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHHsI BEIIECTB M WX MPEBPALLCHUM:
O3HAKOMJICHME C oOpa3luamMu OpPraHWYECKWX BEUICCTB M MAaTCpUAIAMH HA WX
OCHOBE, ONBITBI MO NPEBPALICHHID OPraHMYECKUX BEIICCTB NP HArpeBaHUH
(maBjieHue, OOYIJIMBAHME W TOPEHUE), KOHCTPYHPOBAHUE MOJECIEH MOJEKYJ
OPraHAYECKUX BEILECTB.

Yriaesoaopoasl.

Anxanel. ['oMonoruyeckuii psa aakaHoB, oOmas Gopmylia, HOMEHKIATypa U
M30MepHsl. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ AlKAHOB, Sp-
ruOpuan3anrs aTOMHBIX OpPOWTAICH Yriepoaa, G-CBsA3b. DU3NYECKUE CBOKCTBA
AJIKAHOB.



XVAMUYECKUE CBOWCTBA QIKAHOB. PEAKIMW 3aMCIIEHUS, W30MEPHU3aLiH,
JAETUAPUPOBAHNUS, IMKIN3ALWKY, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBienue o
MEXAHU3ME PEAKIMH PAIMKATIBHOTO 3aMEIIEHUSI.

Haxoxnaenne B npupoae. CnocoObl NOTYyYEHUS U MPUMEHEHUE AJTKAHOB.

[uknoankauel. O0mas Gopmysa, HOMEHKIAaTypa U nzoMepus. OcoOCHHOCTH
CTPOCHHMSI M XHMMHYECKMX CBOMCTB MaJlbIX (LIMKJIONPONAH, LHMKIOOyTaH) W
OOBIYHBIX (LMKJIOMEHTAaH, [MUKIOIEKCaH) HUKIOAIKAHOB. CrocoObl MONMyYEHUs U
NPUMEHEHUE [IUKI0ATKAHOB.

AnkeHbl. ["'omoniorndeckuii psa ajakeHoB, oOmas (popmylia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AIKEHOB, Sp*-
ruOpuan3anms aTOMHBIX OpOWTallel yriiepoja, o- W m-CBsi3u. CTPYKTypHas u
reoMeTpudeckas (LHMC-TpaHc-) H30oMepus. DOU3NYECKHME CBOWCTBA AJIKEHOB.
XWAMUYECKUE CBOWCTBA: PEAKUMU NPHUCOEAWHCHUS, 3aMEUICHHS B (-TIOJIOKCHHE
OpU JBOMHON CBS3M, NMOJUMEPH3ALMH KW OKUCICHHS. [IpaBuiio MapkOBHMKOBA.
KauecTBeHHBIE PeakiK Ha ABOHHYIO CBsi3b. COCOOBI MOMYUYEHUS! U TPUMEHEHUE
AJIKCHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONMPSOHKEHHBIE, N30JMPOBAHHBIE,
kymyauposaniieie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XUMUYECKUX CBOWCTB
CONMPsKEHHBIX  aueHoB, 1,2- w1 4-npucoenunenne.  [lonmmmepusanus
COMPSKEHHBIX JUEHOB. CrOCOOBI MOTyYEHUS U IPUMEHEHUE ATTKATUEHOB.

Anxunbl. ["'oMojornueckuii psia ankuHoB, o01ias Gopmysia, HOMEHKIATypa U
U30MEPHS. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJTKWHOB, Sp-
ruOpuan3anms aTOMHBIX opOuTanieil yriaepoaa. MU3NYECKUE CBOICTBA AJIKMHOB.
XAMUYECKUE  CBOWMCTBA:  PEAKUMM  MPUCOCAWHCHUS,  AMUMEPU3ALMKA U
TPUMEPU3ALUH, OKACICHHS. KUCIOTHBIE CBOMCTBA AJIKWHOB, MMEIOIIMX KOHLIEBYIO
TPOHHYIO CBsA3b. KaueCTBEHHBIEC peakMi Ha TPOMHYO CBsi3b. CIOCOOBI OTyYEHUsI
U PUMEHEHUE AJIKUHOB.

ApOMaTUYECKHE YINEBOAOPOABI (apeHbl). ['OMOIIOrMYECKH P ApEHOB,
oOurast GopMyia, HOMEHKIIATYpa U U30MEPHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHME MOJEKYJIbl OcH30Ma. (DHU3NYECKUE CBOMCTBA apeHOB. XWUMHWYECKHE
CBOICTBA OEH30J1a M €r0 TOMOJIOTOB. PEAKIMU 3aMEIIEHHs B OCH30JIbHOM KOJIBbLIE U
YIJIEBOJAOPOAHOM PaJAMKAIIE, PEAKIUN NPUCOCIUHEHUS, OKUCIICHUE TOMOJIOIOB
OcHzona. IlpeacrapieHue 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIBLIE HA MPUMEPE AJIKWUJIBHBIX PAIMKAIOB, KapOOKCUIIBHOM,
TMIPOKCHJIBHOM, aMWHO- W HUTPOTPYIIBI, ATOMOB TaJOreHOB. OCOOEHHOCTH
XUMHYECKHAX CBOMCTB cTpona. [lomumepusanus crupona. CrocoObl NOMyUYEHUsS U
NPUMEHEHUE aPOMATHUYECKHUX YIJIEBOJOPOIOB.

[Tpupoansiii ra3. IlonyTHeie HedTaHbIE Ta3bl. He(Th 1 €€ mpouCcxX0KaCHUE.
KamenHbIil yrosib 1 MpoayKThl €ro nepepadoTku. CrnocoOsl nepepadboTku HePTH:



NEPETOHKA, KPEKUHT (TCPMUYECKHIA, KaTaTUTUYECCKH), pU(OPMUHT, MHPOJIU3.
[TpoaykTel nepepaboOTKN HEPTH, UX MPUMEHEHUE B MPOMBILICHHOCTH U B OBITY.

['eHeTHUECKAs CBSA3b MEXKAY PATMYHBIMA KJIACCAMH YTJIEBOAOPOIOB.

ONEKTPOHHOE CTPOCHUE TAIOTEHIPOM3BOIHBIX YIJIEBOJOPOIOB. Peakuuu
3aMCIICHUSl TalOr€HAa HA TWAPOKCOrPYNNY, HUTPOrPyNmy, LUAHOTPYMIy,
amMuHorpynmy. JleiicTBie Ha rajJoreHnpOM3BOAHBIE BOJHOTO W CHOUPTOBOTO
pacTBopa mmiénoun. B3auMoneHCTBUE TUTAIOTCHAIKAHOB C MAarHUEM W LIAHKOM.
[Tonsitue 0 METAJITIOOPraHUYECKUX COCTUHEHMSIX. Hcnonb3oBanue
TATOTCHIPOU3BOAHBIX  YITIEBOAOPOAOB B OBITY, TEXHUKE M TPH CHHTE3E
OPraHUYECKUX BEILECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHHsI BEIICCTB M MX MPEBPALLCHUM:
U3y4YeHUE (PU3MYECKUX CBOMCTB yINEBOAOPOJAOB (PACTBOPUMOCTD), KAUECTBEHHBIX
PEAKIMiA YIIIEBOAOPOIOB PA3IMYHBIX KJACCOB (0OECIBEUMBAHUE OPOMHOM WU
WOJIHOM BOJBI, pacTBOpa IMEpPMAHTaHaTa Kajius, B3aUMOJCHCTBUE allCTUIICHA C
aMMHUaYHbIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBeHHOE OOHAPYKEHUE
YyIAEpoAa M BOJOPOJA B OPraHMYECKMX BEIIECTBAX, MOJYYCHHE OSTWICHA W
U3YYECHUE €r0 CBOMCTB, O3HAKOMJICHUE C KoJuieKuusMu «HepTte» m «Yronby, ¢
oOpa3liaMM  TJIACTMAcC, KAaydyyKOB M PE3WHbI, MOJICIMPOBAHUE MOJIEKYJ
YIIEBOJAOPOAOB U TaJIOTEHIPOU3BOAHBIX YTTIEBOAOPOIOB.

Kucnaopoacoaep:xkamue opranndeckne coeANHEHUSL.

[IpeneneHble OAHOATOMHBIE COUPTHL. CTPOECHUE MOJIEKYJ (HA MPUMEPE
METaHOJA W 3TaHoja). ['omosiornueckuil psa, oOmas QopMyna, H30MeEpus,
HOMEHKJIaTypa W  Kkjaccupukanus. Du3MuecKkue CBOIMCTBA  MPEACTBHBIX
OJTHOATOMHBIX CIHPTOB. BOAOPOAHBIE CBA3M MEXAY MOJEKYJIaMU CHOUPTOB.
XAMUYECKUE CBOMCTBA: pEaKUMW 3aMEUICHMS, JACTHApaTalliH, OKHUCIICHHS,
B3aMMOJCHCTBHME C  OPraHMYECKMMH W  HEOPraHMYECKUMH  KHCIIOTAMH.
KauecTBeHHas peakuust Ha OJHOATOMHBIE CIIUPTHI. J[€CTBHE 3TaHOIa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOMYYEHUS W MPUMEHEHHE OJHOATOMHBIX
CIHPTOB.

[Tpocteie 3pupbl, HOMEHKIaTYpa U u3oMepus. OCOOEHHOCTH (PUBMUYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroOMHbI€ CIUAPTBI — J3THJICHIJIMKOIb M TIHICPUH. DHU3NYECKUE U
XUMHYECKHAE CBOMCTBA: PEAKM 3aMECLICHHS, B3aUMOJCHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKUMHM KHCJIOTAMH, KAYECTBEHHAs PEAKIMs HA MHOTOATOMHBIE
cnuptel. [IpencraBneHre 0 MEXaHM3ME PEAKLMA HYKIEO(PHUIBHOTO 3aMEIICHUS.
JlelicTBe Ha oOpraHu3M ueioBeka. CrnocoObl TMONMyYEHHsT W TPUMEHEHHE
MHOTOQTOMHBIX CITUPTOB.

®enon. CTpOCHUE MOJEKYJBI, B3aUMHOE BIMSHUE THAPOKCOTPYNIBl M
OeH30bHOTO siapa. dusmveckre cBOHCTBA (PeHoma. OCOOCHHOCTH XMMHYECKUX



cBoiictB (eHona. KauecTBeHHble peakimu Ha (eHon. TokcuyHOCTH (eHona.
CriocoOrl mosTydeHust U NpuMeHeHue GpeHona. GeHonpopManbaeruaHas CMOJIA.

KapOoHunbHbIE COEMHEHUS — AJBJETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TPyMNIbl. ['OMOJOrMUYECKUE Psbl ANbJIETUI0B U KETOHOB, 00Ias
dopmyna, uzomepuss U HOMeHKNarypa. dusznueckue CBONCTBA abACTHIOB U
KETOHOB.  XMMHUYECKHME  CBOHCTBA  albJCTHUAOB W  KETOHOB.  peaKiuu
npucoequHeHus. OKUCICHUE aTbACTHIOB, KAYECTBEHHBIC PEAKIIUN HA aJIbJCTH/IbL.
CrniocoObl MOyYEHHS U TPUMEHEHHE AJTbJCTUAOB U KETOHOB.

OnHOOCHOBHBIE MPEACbHBIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHHUSI
MOJIEKYJT KapOOHOBBIX KMCIOT. M3oMepus u HoMeHKnaTtypa. Dusndeckuie CBOCTRA
OJTHOOCHOBHBIX TpEACTbHBIX KAapOOHOBBIX KUCJIOT. BOJOpPOIHBIE CBS3M MEXKAY
MOJIEKYJIaMi KapOOHOBBIX KHUCIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuUKalKM, PEAKIMU C YYacTHEM YIJIEBOJOPOJHOIO paauKania.
OCOOCHHOCTH CBOHCTB MYpPaBbUHOW KHUCIIOTHL. [IOHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOKHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCJIOT,
JIMKapOOHOBBIX KUCJIOT, THIPOKCUKAPOOHOBBIX KHUCOT. [IpencTaBuTen BhICIIMX
KapOOHOBBIX KHCJIOT: CTEApUHOBAs, MaJbMUTUHOBAS, OJICMHOBAS, JUHOJEBAS,
JIuHONeHo8ast KUCIOThl. CrocoObl MOJTyYeHUs! U TPUMEHEHUE KapOOHOBBIX KUCJIOT.

Cnoxnbie >¢gupsl. ['omonornueckuii psin, oOwmas (opmyna, u3oMepus
HOMEHKJIaTypa. DU3NYECKUE U XUMHMUYECKHUE CBOWCTBA: TUAPOJIM3 B KHUCIOW U
IIEJIOYHON CpELE.

XKupsi. Ctpoenue, puznyeckrie 1 XMMUYECKHE CBOHCTBA KUPOB: THIPOJIU3 B
KHACTIOH M menovHoi cpene. OCOOEHHOCTH CBOIMCTB KMPOB, COAEPKAIIMX OCTaTKU
HEMPEACTBHBIX KUPHBIX KUCIOT. YKUPBI B IPUPOJE.

Mpbij1a KaK COJIM BBICHIMX KaPOOHOBBIX KMCJIOT, UX MOIOILIEE ACHCTBUE.

OO01as xapakrepuctuka yriaeroaoB. Knaccudukanus yraesoaos (MOHO-, -
U nojucaxapubl). MoHOcaxapuabl: TJHOKO3a, (PyKTO3a, TrajiakTo3a, pudo3a,
ne3okcuprdo3a. OU3MUECKUE CBOMCTBA M HaXoxkIeHHE B mpupojae. DoTocuHTes.
XUMUUYECKUE CBONUCTBA IIFOKO3bI: PEAKIIUH C yUYaCTHEM CIMPTOBBIX U alTbACTHIHON
IpyII, COMPTOBOE M MOJOYHOKUCIOE OposkeHue. [IpMMEHEHuE TOKO3bl, €€
3HAYEHUE B JKU3HEICATENBHOCTH Oopranusma. Jlucaxapubl: caxapo3a, MajbTo3a U
nakTo3a. BoccTaHapnMBaroMUe U HEBOCCTAHABIMBAIOIIME aucaxapuibl. [ uaponus
aucaxapuaoB. Haxoxknenue B mpupoae u npuMeneHue. [lonucaxapuiel: Kkpaxmai,
[JIMKOTEH M 1LEeUToi03a. CTpoeHHEe MakKpOMOJIEKYJI KpaxMmana, TJMKOreHa W
HesItosio3pl.  du3nueckre CBOMCTBA Kpaxmaia M UEJUT0JI03bl.  XUMUYECKHE
CBOMCTBA KpaxMalia. THAPOJIA3, KAYCCTBEHHAS PEAKIUs C UOAOM. XHUMHUYECKUE
CBOMCTBA 1ICJUTIONIO3BL: THIPOJIN3, MOSyueHue 3(PupoB 1ewtonossl. [loHstue o0
WCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIH MIENK).



OKCIEPUMEHTAIIBHBIE METOAbl M3YyYECHMsI BEIIECTB M WX NPEBPALLCHMIA:
PacTBOPUMOCTD Pa3IMYHBIX CIIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHHE STUJIOBOIO CIMPTA B ANBJACTU/ HA PACKATIEHHON MEIHOM IPOBOJIOKE,
OKHMCJICHUE STHJIOBOTO CHHMPTA AUXPOMATOM Kajaus (BO3MOXKHO HMCHOIb30BAHUE
BUJICOMATEPHATIOB), KAUECTBEHHBIC PEAKUMU HA IbJACTHIBl (C THAPOKCHAOM
mmammuHcepeOpa(l) w  ruapokemaom  memu(ll)), peakums —raMioepuHa
ruapokcuaoMm meau(ll), xumuueckne CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bI ¢ ruapokcuaom meau(ll), BzammoneiicTeue
Kpaxmayia ¢ MOJIOM, PELICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM «CHupTel U
(denomnb», «KapOoHOBBIE KUCHAOTHI. CITOKHBIE 3PUPBD?.

A3oTcoaep:Kalue OpraHnyecKue CoeAnHeHusI.

AMUHBI — OpPraHAYECKHE MPOU3BOAHBIE aMmmuaka. Kiaccu(pukanys aMUHOB:
aM(paTHUECKUE W APOMATHYECKUE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenne MoJiekys, odumias (Gpopmysia, U30MepHUsl, HOMEHKIIATypa U (PU3HUYECKUE
CBOICTBA. XMMHYECKOE CBOMCTBA aIM(PATUUECKUX AMUHOB. OCHOBHBIE CBOWMCTBA,
AJIKWINPOBAHUAE, B3aUMOACHCTBHE NEPBUYHBIX AMUHOB C A30THCTONM KHUCIIOTOM.
Conu aKuIIaMMOHUSL.

AHWIIMH — TPEACTABUTENIL AMHUHOB apoOMarnueckoro psga. CrpoeHue
aHWIMHA. B3auMHOE BIUSTHUE TPYIIT aTOMOB B MOJIEKYJie aHWIMHA. OCOOCHHOCTH
XUMHYECKAX CBOWCTB aHWIMHA. KadyecTBEHHbIE peakuuu Ha aHWwiMH. CrnocoObl
NOJyYEHUsT M MPUMEHEHHE anu(paTHUYECKUX AaMHUHOB. [lonmyueHue aHWnMHa W3
HUTPOOEH3071a.

AmMuHOKHCIOTEL. HOMeHKnaTypa u nzomepus. OTaenbHbIe TIPEICTABATENN (-
AMUHOKMCIIOT:  TJIMUMH, QMaHuH. OU3MYECKHe CBOHCTBA  AMUHOKMCIIOT.
XAMUYECKUE CBOWCTBA AaMWUHOKMCIOT Kak aM(OTEPHBIX  OPraHU4eCKHX
COCIMHEHMH, peakuuss MOJUKOHACHCAUMK, OOpa30BaHUE TMENTUIHOW CBSI3H.
buonornueckoe 3HaueHUE aMUHOKHACTIOT. CUHTE3 U TUAPOJIA3 NENTUIOB.

benku kak npupoaHbie monuMmepsl. [lepBHYHas, BTOpUYHAS W TPETUYHAS
CTpyKTypa O€nkoB. XWMHWUYECKME CBOHCTBA OCEIKOB. THAPOJM3, JCHATypalus,
KAUECTBEHHBIC PEAKIIMM HA OCITKH.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYECHMsI BEIIECTB M WX NPEBPALLCHMIA:
pacTBOpeHHE OEIIKOB B BOJE, JACHATypauusi OCIIKOB NMPH HArpEBaHWM, LIBETHHIE
peakuuu Ha OCJNKM, PpEHICHWE OKCINEPUMEHTAIBHBIX 337a4 MO TEMam
«A30TCOIEP)KAIIME  OPraHWYecKue  coeauHeHus» UM «Pacno3HaBaHue
OPraHAYECKUX COCITUHEHUIAY.

BbicokomMouieKyIsIpHbIE COeIMHEHUSI.

OCHOBHBIE TOHATHS XMMHUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPUA3ALUH, CPEIHSS MOJIEKYJIIpHAsA



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIECKYJSPHBIX COCIAMHEHUN —
NOJTUMEPH3ALINS A TOJTMKOHACHCALIUS.

[TonumepHble Marepuanibl.  [lnacTtMaccbl  (MOMMATHIIEH, TOJIMIPOIHJIEH,
NOJUBUHUIXJIOPUA, TOJMCTAPOJ, MOJMMETWIMETAKpUIAT, TMOJUKapOOHATHI,
NOJIMATUIIEHTEPEeTaNIaT). YTUIHU3aIMs U NepepadoTKa MIACTHUKA.

OnacToOMEPHI: HaTypaJIbHBIl ~ KayuykK, CUHTETUUYECKUE  KaydyKu
(OyTamMeHOBBIH, XJOPONPEHOBBIH, M30TPEHOBBIN ) U CUIIMKOHBI. Pe3uHa.

Bonokna: HatypanbHbIE (XJIONOK, IEPCTh, MENK), HCKYCCTBEHHBIE (BHCKO3a,
alETaTHOE BOJIOKHO), CHHTETUUYECKUE (KAPOH U JIABCAH).

[Tonumepbl CHEIUATBHOTO HA3HAYCHUS (Teduion, KEBJIap,
ANEKTPONPOBOAAIIMNE MOTUMEPHI, OHOPa3IaracMbIe OJTUMEPBHI).

OKCNEPUMEHTATILHBIE METOABl M3YU€HMs] BEIIECTB M WX MPEBPAILCHUIA:
O3HAKOMJICHUE C 00pa3llaMHi MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC,
KAy4yKOB, PEIICHUE OKCICPUMEHTAIBHBIX 3anad 1o TeMme «Pacnmo3naBanme
IUIACTMACC U BOJIOKOH.

Pacu€TtHbie 3anauu.

HaxoxaeHne MOJEKyJIpHOW (QOPMYJTBl OPraHUYECKOTO COCIMHEHUS IO
MAaCCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXKICHUE
MOJICKYJISpHOW  (POPMYJIBI OPraHUYECKOr0 COCIMHEHUS MO0 Macce (00bEMY)
OPOAYKTOB CrOpPaHMs, MO KOJIMYECTBY BEIIECTBA (Macce, 00BEMY) MPOAYKTOB
peaKlMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOopMyJibi
OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHMYECKHUX CBOWCTB WJIH CIOCOOOB
NOJTyYEHUS, OMPEICICHAE NOJIA BBIXOJA MPOAYKTA PEAKUMUA OT TEOPETUUYECKH
BO3MOKHOTO.

MeKnpeIMeTHBIE CBA3H.

Peanuzaiius MeXNpeAMETHBIX CBA3EH MPU U3YUECHUH OPraHMYECKOW XUMUK B
10 kiacce OCYLIECTBIISIETCS YEPE3 HKCIMOJb30BAHUE KAk OOIIMX E€CTECTBEHHO-
HAYYHbIX TMOHATUN, TaK M TMOHSATHHA, OPUHATHIX B OTICTBHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HayuHbIH (aKT, TUIIOTE3A,
TEOpHsI, 3aKOH, aHaju3, CUHTE3, Kiaccuukanus, HaOIIOACHUE, W3MEPCHHUE,
SKCIEPUMEHT, MOJIENb, MOJCTUPOBAHUE.

duzuka:. Marepusi, aroM, JJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKHIA YPOBEHb, BEIIECTBO, TENO, OOBEM, arperatHoe COCTOSIHHME
BEIIECTBA, (PU3MUECKUE BEJIMYMHBI, €AMHUIBI U3MEPEHUS, CKOPOCTb, SHEPIHUs,
Macca.

buonorus: kieTrka, opraHu3Mm, DJKocucTteMa, Ouocepa, mMeTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOQHBIA THUN MHUTAHUS, OpPOKEHUE,



(hOTOCUHTE3, [AblXaHue, 6enKnu, YrneBoAbl, >XWUPbl, HYKNEWHOBble KUCNOTHI,
(hePMEHTHI.

Ceorpagua: nonesHble MCKONaemMble, TOMIMBO.

TexHonorns: nuwesble MPOAYKTbl, OCHOBblI pauMOHaNbLHOIN0 MUTaHWUSA,
MOKOLLME CPeAcTBa, MaTepmanbl U3 UCKYCCTBEHHbIX U CUHTETUYECKUX BOJIOKOH.

11 KJTACC

ObWAA N HEOPTAHNYECKAA XNMWUNA

TeopeTUYECKNE OCHOBbI XUMUMN.

ATOM. CocTaB aTOMHbIX sifep. XUMUYECKUIA 3neMeHT. M3otonbl. CTpoeHue
3NEKTPOHHbIX 060104YEK aTOMOB, KBAHTOBbIE 4MCNA. JHEPreTUYecKue YPOBHU U
noaypoBHU. ATOMHble opbutanu. Knaccuukauma XMMNUYECKUX 3N1eMeHTOB (S-, p-,
d-, f-anemeHTbl). PacnpegeneHne 371eKTPOHOB MO aTOMHbIM  Op6UTanAM.
ANEeKTPOHHbIE KOH(UIypauumnm atoMoB 3/1EMEHTOB MEPBOro-4eTBEPTOro NepnuoaoB
B OCHOBHOM M BO30Y>AEHHOM COCTOSIHUW, 3NEKTPOHHbIE KOHMMUIypaunun MOHOB.
DNeKTPooTPULLATEeNbHOCTb.

Mepnoanyecknin 3aKoH u lMepuoanyeckas cMcTteMa XMMUYECKNX 31EMEHTOB
O.WN. MeHpaeneeBa. CBsi3b NepuoAnYEcKOro 3akoHa u epnoamMyeckoin CUCTEMBI
XUMWUYECKNUX  3/IEMEHTOB C COBPEMEHHOW TeOpuwerh CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX 3NEMEHTOB 1 06pa3yemMbIX UMW
MPOCTbIX W  CMOXHbIX BeWwecTB Mo rpynnaMm W nepuogam. 3HayeHue
nepuogmyeckoro 3akoHa .. MeHpeneesa.

Xumunyeckas CBS3b. Buabl XMMMYECKOW CBSA3N: KOBaNleHTHasA, WOHHas,
meTannmyeckas. MexaHU3Mbl 06pa3oBaHMA KOBa/JIEHTHOW CBSI3N: OOMEHHbLIA U
AOHOPHO-aKLENTOPHbIA. JHEPrMa 1 annHa cBA3n. MonsgpHOCTb, HanpaBAeHHOCTb U
HacbllaeMOCTb KOBa/IeHTHOW cBsA3W. KpaTHble CBA3W. BogopogHas CBSi3b.
MeXMONeKyNsapHbIe B3aUMOJeNCTBUS.

BaneHTHOCTb W BaneHTHble BO3MOXHOCTM aToOMOB. CBSi3b 3NEKTPOHHOW
CTPYKTYPbl MOMIEKY/T C UX TEOMETPUYECKUM CTPOEHMEM (Ha NpuMepe COeANHEHWNI
3NEeMEHTOB BTOPOro nepunosaa).

MpeacTaBieHNe 0 KOMMNNEKCHbIX coeAnHeHnsiXx. CocTaB KOMMIEKCHOIO MOHa:
KOMMeKcoobpasoBaTeNb, /WAraHAbl. 3HavyeHMe KOMMIEKCHbIX COEAVHEHWN.
[MoHATME O KOOPAMHALMOHHON XMMUN.

BewectBa MOJIEKYNIAPHOTO U HEMOJIEKYNIAPHOTO  CTPOEHMsA.  Twunbl
KPUCTaNINUYECKNX PeLIETOK (CTPYKTYP) U CBOWCTBA BELLECTB.

MoHATHE O AMCNEpPCHbIX cuctemax. VICTUHHBbIE pacTBOpbl. MpeacTaBneHne o
KONnnonaHbiX pactBopax. Crnocobbl BbIpaXeHUs KOHLEHTpauunM pacTBOPOB:
maccoBas [0N5 BellecTBa B pacTBOpe, MONsipHas KOHUeHTpauus. HacbllueHHble U
HEHACbILLEHHbIE PacTBOPbLI, paCTBOPMMOCTb. Kpuctannornapartsl.



Knaccuukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. T pUBHATIBHBIC
HA3BaHUS OTAEIBHBIX MTPEACTABUTENCH HEOPraHUUECKUX BEILIECTB.

Knaccuukanms XuMUYECKUX PEaklMii B HEOPraHMYECKOH W OPraHWYECKOM
XUMUU. 3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHHUS W NMPEBPALLECHUS
SHEPruM MPU XUMHUYECKUX peakuusax. TenmnoBbie 3PPEKThl XUMHUUECKAX PEAKLIUN.
TEePMOXUMUYECKHAE YPABHEHUSI.

CKOpOCTh XMMHUYECKOH PeaKlMu, €€ 3aBUCUMOCTb OT Pa3iM4YHbIX (PaKTOPOB.
['oMoreHHbBIe ¥ ETEPOTEHHBIE peakiuy. KaTain3 1 KaTaau3aTopsl.

OOpatumbie 1 HEOOpATUMBIEC pEaKIMU. XUMUYEeCKoe paBHOBecHe. KoHcTanTa
XUMUYECKOTO paBHOBECUsA. (DAKTOPBI, BIMSAIOIIME HA TOJTOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYPA, NABJICHUE U KOHLEHTPALMH BEILECTB, YYACTBYIOLINAX B
peakuuu. [Tpunuun Jle [larense.

OnekrponuTAyeckas auccoumanus. CuiibHble W ciaa0ble  3JIEKTPOJIUTHL
Crenenp puccommanmu. Cpena BOJHBIX PaCTBOPOB. KUCJIOTHAs, HEWTpanbHas,
nienoyHas. Bomopoansiii mokazarens (pH) pactBopa. ['maponu3 coneil. Peaknun
MOHHOTO OOMEHA.

OKHCITUTENBHO-BOCCTAHOBUTENIBHBIE  peakumu.  CTENEHb  OKUCIICHMS.
Oxkucnurens W BOCCTAHOBUTEN. [IpOLECCHl OKMCIEHMS M BOCCTAHOBJICHMS.
BaxHelnme OKHCIUTENM W BOCCTAHOBUTENHM. METON 3IEKTPOHHOro OanaHca.
DJEKTPOJIA3 PaCTBOPOB M PACIIIABOB BELLIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYECHMsI BEIIECTB M WX NPEBPALLCHMUIA:
pPa3NoKEHHUE TMEPOKCHMAA BOAOPOJA B MPUCYTCTBUM KATAIA3aTOpPA, MOJEIH
KPUCTAUIMYECKHUX PEIIETOK, MPOBEACHUE PEAKIIMI HOHHOTO OOMEHA, ONPEAEIICHUE
Cpenbl PAacTBOPOB C TOMOLIBK) HMHIMKATOPOB, M3YYECHHE BIIMASHUS DPA3NMYHBIX
(aKTOpPOB HAa CKOPOCTh XMMHMYECKOH pEaKUMd M TOJOKEHUE XUMUYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi Xumusl.

[Tonoxxenue HeMmetaioB B [lepUOAMYECKO  CUCTEME  XUMHUYECKHX
anemeHToB J[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHUSI MX arOMOB. DU3HUECKUE
CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETAUIOB (HA MPUMEPE KUCIOPOAA, CEPHI,
(docdopa u yriaepoaa).

Bonopon. Tlonydyenue, (puU3HUECKME W XUMWUYECKHE CBOMCTBA. PEAKIMM C
METaNIAMM M HEMETAJUIAMHW, BOCCTAHOBMTENIBHBIE  CBOMCTBA. [ MapuibL
TOIUIMBHBIE JIIEMEHTBHI.

["anmorensl. Haxosknenue B mpupoje, cnocoObl MONYyYCHUs, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. | aIOr€HOBOAOPOABI. BaKHEHIIME KACTOPOACOAEPKALLINAE
COCIMHEHMS TaJIOTeHOB. JIabopaTopHbIE W MPOMBILUICHHBIE CIOCOOBI MOy YCHHS
raJIOreHOB. [ [pUMEHEHNE TAIOT€HOB U UX COCIMHEHU.



Kucnopon, o3oH. JlaGopaTtopHble M MPOMBIIIJIEHHBIE CHOCOOBI MOJyUYEHUS
kuciopoaa. duU3MUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUIBI ¥ EPOKCUJIBL.

Cepa. HaxoxneHue B nOpupoae, CmocoObl TOMYYCHUS, (PU3UUYECKUE W
xumudeckue cpoiictBa. CepoBogopon, cyiabguasl. Oxcupa cepbi(IV), okcun
cepbl(VI). CepHucras M cepHas KHCJIOTBI U HMX CoJid. OCOOEHHOCTH CBOMCTB
CepHOM KUCITOTHL. [IpuMEHeHne cephl U €€ COCTUHEHUH.

Azor. HaxoxaeHwe B mpupoAe, CHocoObl TONy4YEHMs, (PHU3MYECKUE W
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUBL. OKCUABI a30Ta. A30TUCTas U a30THAs
KHACTOThI U UX cOoNu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL [IpuMeHeHne a3oTa
U €70 COCAMHECHUN. A30THBIE YTOOPEHHSI.

®docdop. HaxoxnaeHwe B npupoje, COocOObl MONMydEHUs, (PU3HMUYECCKUE U
xumuyeckue cpoiictBa. Dochuasl u pochun. Oxcuasl pocdopa, docdopHas
kucyiota u €€ conu. [lpumenenue ¢ochopa v ero coeauHeHud. DochopHbIe
yA0OpEHHUS.

Yriepoa, HaxoXACHWE B NOpupojae. AJUIOTPONHBIE  MOJU(DUKAIIK.
duznueckue M XMMHUYECKME CBOMCTBA TMPOCTBIX BELIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yraepona(ll), oxcun yrimepona(IV), yrojsbHas kuciora u €€
conu. AKTUBUPOBAHHBIM yrojib, aacopOuus. DysiepeHsl, rpadeH, yriaepoaHbie
HaHOTPyOku. [IpuMeHeHne MPOCTHIX BEUIECTB, 0OPA30BAHHBIX YIJIEPOAOM, U €r0
COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupoje, CHocoObl MOMyyYeHHs, (PU3MYECKUE U
xuMuueckue cpoiictBa. Okcua kpemuus(1V), kpemMHHMEBas KHUCIOTa, CUJIMKATHI.
[TpuMeHeHE KPEMHUS U €ro coeMHEeHui. CTEKIT0, €ro MOIyYeHUE, BUIbI CTEKIIA.

[TonosxeHune MetayiioB B [leproaMUECcKOi CUCTEME XMMHUUECKUX SJIEMEHTOB.
OcoOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX O000JOYEK aTOMOB MeTayioB. OO0ume
¢u3nueckue cBOKCTBA METAUIOB. lIpUMEHEHHE METAJIOB B OBITY U TEXHUKE.
CrinaBsl METAIIOB.

DJEKTPOXUMUYECKUA  psifl  HanpsbkeHuid  metaiyioB.  OOmme  cnocoObl

NOJTyYEHUS METAJIJIOB: THIPOM ETAILTY PrHs, NUPOMETAILTYPIHs,
anekrpoMeTayprus. [loHsatne o koppo3um metauioB. CrnocoObl 3aIUTHL OT
KOPPO3UH.

OOmas xapaktepuctuka MeTainoB IA-rpynmsel [lepuonnueckoil cucTemsl
XUMHYECKAX BJIEMEHTOB. Harpuii uw kammii: mnonydyenume, (Qpu3MUeckue u
XUMHAYECKHE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEILECTB U UX COCAUHEHU.

OOmas xapakreprctuka metauioB IIA-rpynmel [lepuoaudeckoil cucTemsl
XUMHYECKAX JJIEMEHTOB. MarHuii W KalbUui: MNOJNy4YeHUE, (PU3HYECKHUE U
XUMHAYECKUE CBOMCTBA, NPUMEHEHWE IMPOCTHIX BEIIECTB W KX COCHUHEHUH.
2KécTkocTh BOIBI M CIOCOOBI €€ yCTPAHEHMUSI.



AJIOMUHUE: ONTyYeHHE, PU3NUECKUE U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
OPOCTOrO BEIIECTBA W €ro COCIMHEHW. AMQOTEpPHBIE CBOWCTBA OKCHIA W
TUAPOKCUIA AITFOMUHUS, THIPOKCOKOMIUIEKCHI AJTFOMUHUS.

OOmas xapakTepucTHKa METAIOB N000uYHbIX noarpynn (b-rpynm)
[TeproaMUECKON CUCTEMBI XUMAYECKUX DJIEMEHTOB.

OU3NYECKHE U XMMUAYECKHE CBOMCTBA XpOMA U €ro COeAMHEHU. OKCUIBl U
ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U OUXpOMATHI, HX
OKHUCJIUTEINIbHBIE CBOMCTBA. [10/yYeHne U IPUMEHEHHE XPOMA.

OU3NYECKUEe W XUMHUYECKHE CBOMCTBA MAapraHua W €ro COCAMHCHWM.
Baxueitnme coequnenus Mapradna(ll), mapranna(IVv), wmapranna(VI) wu
mapranua( VII). [lepmanranar kanusi, €ro OKUCIMTENBHBIE CBOWCTRA.

OU3NYECKHE U XMMUYECKHAE CBOMCTBA JKEIe3a U €ro COeAMHEHUA. OKCHIbI,
ruapokcupl U conu keneza(ll) u sxenesa(lll). [ToayueHue u npuMeHEHUE Kee3a
M €r0 CIUIABOB.

OU3NYECKHE U XMMAYECKHE CBOMCTBA MEIU U €€ coequHeHuil. [Tonyuenue u
NPUMEHEHUE MEIU U €€ COCIUHEHUM.

[nHk: nonyuyeHwe, (U3NYECKUE M XHUMHYECKHME CBOHCTBA. AMDOTEpHBIC
CBOMCTBA OKCHJIA U TMAPOKCUIA HUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [ [puMeHeHne
UHKA U €r0 COCIUHCHUM.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYECHMsI BEIIECTB M WX NPEBPALLCHMUIA:
U3ydeHUe 0OpaslloB HEMETAJIJIOB, TOPEHHE cepbl, gocdopa, keie3a, MarHus B
KHCIIOPOAE, WM3YYECHHE KOJUIEKIMU «MeTauibl M CIUIAaBb), B3auMOICHCTBUE
HICJTIOYHBIX U IIEJIO0YHO3EMENBHBIX METAJUIOB € BOJOH (BO3MOXKHO MCIOJB30BAHUE
BUJICOMATEPHATIOB), B3aUMOJCHCTBHAE LIMHKA W JKEJe3a ¢ PacTBOpaMU KHUCIOT U
LIEJIOYEH, KAYECTBEHHBIE PEAKIIMA HA HEOPTaHUYECKAE AHUOHBI, KATHOH BOJOPOJA
M KATHMOHbl METAUIOB, B3aUMOJCUCTBUE THAPOKCUIOB AQIIOMWUHUS M LHMHKA C
pacTBOpPaMH KMCJIOT W WIECJIOYEH, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3aa4 M0 TeMam
«[amorenbry, «Cepa U €€ coeMHEHUS», «A30T U (HOCPOp M UX COECAMHCHUSY,
«MeTamel MIaBHBIX TOATPYyNny, «MeTamisl MOOOYHBIX MOATPYII.

XUMHS U KU3Hb.

Ponb xumum B 00€CICUEHNN yCTORYMBOTO Pa3BUTHsI YeTIOBEUECTBA. [loHsTHE
O HAY4YHbIX METOJAX I[IO3HAHWS MW METOAOJOTMMA HAYYHOIO WCCIEAOBAHMS.
HayyHble NpUHLKIIBEI OPraHu3alil XMMHUYECKOTO MTPOU3BOACTBA. [ [POMBINIIEHHBIE
CcHocOOBI MOMYYEHHs] BAKHEHIIMX BEIIECTB (HA MPUMEPE MPOM3BOJACTBA AMMMAKA,
CEPHOI KMCHOTHL, MeTaHoJa). [IpoMbInUIeHHBIE CIOCOOBI MOMYUYEHUST METAIIJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYIKAKOWICH CPEAbl M €ro IMOCIEACTBUS.
Ponb xumun B 00€CIIEUEHUN SHEPTETUYECKONH OE30MACHOCTH.

XumMus ¥ 3A0pOBbE 4elioBeKa. JlekapcTBeHHbIe cpencrBa. [IpaBuna
MCITOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB. Ponbe XUMKUK B Pa3BUTUU MEIULUHBIL.



XWMUsL THUIIW. OCHOBHBIE KOMIOHEHTHI, MUIIEBBIE 100aBKU. Ponbk xumun B
00eCneYeHNN NUILEBOH O€30MaCHOCTH.

Kocmernueckne w mapgromepHeie cpeactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCMOJIB30BAHUS TPENApParoB OBITOBOW XUMHHM B TOBCEIHEBHOM
JKU3HH.

XuMUsL B CTPOMTENIbCTBE. BAKHEHIINE CTPOUTENBHBIE MAaTepralibl (LIEMEHT,
OETOH).

XuMUs B CENBCKOM X03siicTBE. OPraHUYeCKUE U MUHEPAIIbHBIE YA0OPEHUS.

COBpEMEHHBIE KOHCTPYKIIMOHHBIE MATEPUAIIbl, KPACKH, CTEKIIO, KEPAMHKA.
Marepuais! Ui SIEKTPOHUKHA. HaHOTEXHOIOTHH.

Pacu€TtHbie 3anauu.

Pacuérsl: Maccel BemecTBa Wil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEUIECTBA, Macce WM O0BEMY OJHOIO W3 YYAaCTBYIOUIMX B PEAKLMM BEILECTB,
Macchl (00BbEMA, KOMMYECTBA BEHIECTBA) MPOAYKTOB PEAKIMM, €CIIA OJHO W3
BEUICCTB MMEET MPUMECH, Macchl (00BEMA, KOMMYECTBA BEIIECTBA) MPOAYKTa
peakumu, €Clii OJHO M3 BEUIECTB JAaHO B BHUJAE pPacTBOpPA C ONPEACIIEHHON
MacCOBOM JOJEA PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHLICHTPAlMy BELIECTBA B PACTBOPE, AOJAM BBIXOJAA MNPOAYKTA PEaKUMH OT
TEOPETHYECKU BO3MOKHOTO.

MeKnpeaMeTHBIE CBA3H.

Peanuzanuss  MEXNPEIMETHBIX  CBS3€H MpW  HM3yYeHUM OOWEed u
HEOPraHWYeCKOH XUMHUM B 11 Kjacce OCyLIECTBISETCS YEPE3 MCIOIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MMOHATHI, TaK W MOHITHIA, TPUHSITHIX B OTACIBHBIX
MPEAMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC IOHATUS: SIBJICHUE, HAYYHBIA (DaKT, TUIOTE3A,
TEOPHsl, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(UKalUs, NMEPUOAUYHOCTh, HAOIIOICHUE,
MU3MEPEHHUE, IKCIIEPUMEHT, MOJIEITb, MOJIECTTUPOBAHME.

®u3nka: Marepusi, MHUKPOMHUP, MAaKpPOMHUDP, arOM, DOJIEKTPOH, NPOTOH,
HEHUTPOH, MOH, U30TOMNBI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, S3HEPIeTUUYECKUI YPOBEHD,
BEUICCTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEIISCTBA, WACABHBIA ras,
(pU3NYECKUE BEIMUNHBI, €IMHULBI U3MEPEHUS, CKOPOCTh, SJHEPTHS, MaCCa.

buonorus: kneTka, opraHu3Mm, sKkocucTemMa, ouocdepa, MeTadoIN3M, MaKpo-
Y MHKPOJJIEMEHTHBI, OCTIK!, KUPBI, YTJIEBO/AbBI, HYKJICMHOBBIC KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK 3HEPTUU B HIKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMACMBIE, TOTIJIMBO,
PECYPCHI.

TEeXHONOTUsA: XMMUAYECKAST MPOMBILIIEHHOCTb, METAITYPrUsl, CTPOUTEIIBHBIC
MaTepUallbl, CEIIbCKOXO3AWCTBEHHOE MPOU3BOACTBO, NMUIIEBAs TPOMBILUICHHOCTD,
(apManeBTHUECKAS MTPOMBILUIEHHOCTb, ITPOU3BOCTBO KOCMETHYECKUX



penaparoB, MPOU3BOJACTBO  KOHCTPYKIMOHHBIX MAaTEpPUAIOB, JJIEKTPOHHAS
MTPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHWHU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHM € CHUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIBTAaTOB OCBOCHUS MPEAMETA «XWUMHUS» HAa YPOBHE CPEIHErO
o0mero o0pa3oBaHMsl BBIJCICHBI  CICAYIOLUIME COCTABJISIFOIIAE. OCO3HAHUE
00yYarOIMMHUCS POCCUHCKON T'PaKIAHCKOW MACHTHYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOONPEACIICHUIO, HATMYME MOTUBALAN K
O0Oy4YEHUIO, TOTOBHOCTb M CIIOCOOHOCTh OOYYAMOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOLIECTBE TNpaBUJIAMU M HOPMAaMH TIOBEICHUS, HAIMYME
PABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPBI, CTIOCOOHOCTh CTABUTH LIEJIA U CTPOUTH
YKU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE  pE3yNbTAaThl OCBOCHHs MpeAMeTa «XHMHsS» OTPAKAIOT
Cc()OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TNPAKTHYECKON JEATEIBHOCTH
00ydarommxcs B MPOLECCe pealn3aniu 00pa3oBaTeIbHON ACSITENbHOCTH.

JIMYHOCTHBIE ~ pE3yNbTAThl OCBOCHHs MNpeaAMeTa «XHMHS» OTPAKAIOT
Cc()OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TNPAKTHYECKON JEATEIBHOCTH
o0y4Jaronmxcsi B MPOLECCe peann3anud 00pa3oBaTeNIbHONW JEATEILHOCTH, B TOM
YHCJIE B YaACTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

OCO3HaHUs 00YyYAKOIMMHUCA CBOUX KOHCTHTYLMOHHBIX MPaB U 00sI3aHHOCTEH,
YBOKCHHS K 3aKOHY ¥ MPABONOPSIKY

OPEICTABICHUAS O COLMAJBHBIX HOPMAax W MpaBUIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHHAU
y4€OHBIX MPOEKTOB, PEIICHUM YUYEOHBIX W TO3HABATENBHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKUAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W NPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
ApPryMEHThI IPYTUX NP aHAIHM3€E PAa3JIMYHbIX BUIOB YUEOHOH NEATENBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS

LHEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBCHHON XUMUH,

YBOKCHHST K MPOLIECCY TBOPYECTBA B OOMACTH TEOPUM W TMPAKTUUYECKOTO
NPUJIOKEHUST XWUMHH, OCO3HAHMS TOrO, 4YTO JAaHHBIE HAYKH €CTh pE3yJIbTar
JUIATENBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  SKCICPUMEHTATBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YY€HBIX U TPAKTUKOB,



WUHTEPECA M TO3HABATEIBHBIX MOTHUBOB B TOJYYEHHUM H MOCICIOYOLIEM
aHaJM3e MHQMOpPMALMKA O MEPEAOBBIX JTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHMBATh CUTYalMH, CBI3aHHBIE C XUMUUYECKUMU SBIICHUSMH,
Y IPUHHAMATh OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIC
HOPMBbI W IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE W TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMII HPABCTBEHHBIX M MPABOBBIX HOPM M € YYETOM OCO3HAHUS TMOCIEICTBUI
NOCTYTKOB,

4) popmMupoBaHHSA KYJbTYPbI 310POBbSI:

NOHMMAHWS LEHHOCTEH 310pOBOro MW 0Oe30macHOro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PH3MUYECKOMY W
NCUXUYECKOMY 3/I0POBBIO;

coOroficHUs TpaBuil O€30MacHOro oOpalleHusi ¢ BEHIeCTBAaMU B OBITY,
ITIOBCEAHEBHOM YKU3HU, B TPYIOBON NEATEIIBHOCTH,

NOHMMAHWS UEHHOCTM TPaBHJ WHAWBHIYAJHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYalMX, YTPOKAIOIMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yNOTPEOIEHUS
AJIKOT0J1s, HAPKOTHKOB, KYPEHHS ),

S) Tpy10BOro BOCIMTAHUSL:

KOMMYHUKAaTUBHOW  KOMMETEHTHOCTH B y4eOHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W APYyrUX BUAAX
JESATEIbHOCTH,

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI),

MHTEPECA K MPAKTHUECKOMY M3YUYCHHIO MPOQECCHI Pa3IMYHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKXEHHS K TPY Ly, JFOAAM TPYJ1a U pe3yabTraraM TPy A0BO# AEATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHAYAJIBHOH TpPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanu3anuui COOCTBEHHBIX KU3HECHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJAE KAK HMCTOYHHKY
CYLICCTBOBAHHUS KU3HH HA 3EMJIC,

NOHAMAHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MPOOIEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM U COLIMATTBHON CPEIbI,



OCO3HAHMS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTMKEHUH XUMHH IS
PELIECHNS BOIIPOCOB PALHOHAIBHOTO IIPUPOIOIIOIBE30BAHNS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIMX BpPed OKPYKaAOLIEH
NPUPOAHON Cpeae, YMEHHS MPOTHO3UPOBATH HEOJArONPHUSTHBIE SKOJIOTHYECKHUE
MOCJIEACTBUS HPEANPUHAMAEMBIX IEUCTBUI U IPEAOTBPALIATE WX,

HATNYHUS PA3BUTOrO YKOJIOTMYECKOTO MBILUIEHUS, SKOJIOTHYECKON KYJIBTYPBI,
OTIBITa NEATEIIBHOCTH SKOJIOTHYECKOM HANPaBJICHHOCTH, YMEHHUS
PYKOBOIACTBOBATBECS MMH B MO3HABATEIIBHONW, KOMMYHWUKATUBHOW M COLMAIBHOM
MPAKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MNPOTUBOCTOSTH HMJCOJOTHH
xemopooun,

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHON MPAKTUKH,

MOHUMAHUsl COCHU(PUKA XWUMHUM KaK HAyKH, OCO3HaHWS €& POl B
(OpPMHUPOBAHUU PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JAHUU IETOCTHOTO
OPEICTaBICHUs 00 OKPYXAIOLIEM MUPE Kak O €AMHCTBE MPUPOJBI M YEIOBEKA, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEM W peUHIeHUU MPOOJEM COXPAHECHUS
MIPAPOTHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYUMOCTH XWMHH JUISI  COBPEMEHHOM
UUBAIM3AIAA. B €€ TYMAHUCTHYECKOW HANpPaBJICHHOCTH W BAKHOM POJHA B
CO37aHMM HOBOW Oa3bl MAaTepUabHON KYJBTYPbl, B PEHIECHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMYECKOM O€30MacHOCTH, B PA3BUTUHA MEIUIIMHBI, 00ECIECUYEHUN
YCIIOBUH YCHEUIHOTO TPYAA U 3KOJOTUYECKH KOM(OPTHOH >KA3HU KKIOTO YJICHA
0011IeCTBA,

€CTECTBEHHO-HAYYHONU TI'PAMOTHOCTH. TIOHUMAHUS CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaxX, CIIOCOOHOCTU HUCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JIJIs aHAIN3a U OOBSICHEHUS SBJICHUH OKPY>KarOIIero MUpa 1
MPOUCXOISIINAX B HEM U3MECHECHHIA, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKTFHOYCHUS Ha
OCHOBE Hay4yHbIX (DAaKTOB W HMEIOUIMXCS JaHHBIX C LEIbI0 MOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTH CAMOCTOSITENIBHO HKCIOJIB30BATh XUMHUYECKHE 3HAHUS IS
pelIeHHs MPOOJIEM B PEAIbHBIX )KU3HEHHBIX CUTYaIUSX;

MHTEPECA K ITO3HAHUIO, UCCIIEN0BATEIIBLCKOMN AEATEIILHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30oBaHUID U
caMm000pa30BaHUI0, K AaKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHUH [0 XWUMUU B
COOTBETCTBHUHM C KU3HECHHBIMU MOTPEOHOCTIAMH,

MHTEPECa K 0COOCHHOCTSM TPyJa B Pa3IMUHbIX cepax NpodhecCHOHATBHON
JNEATENBHOCTH.



METAIPEJIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI MPOrPaMMBI MO XMMHW HA YPOBHE
cpenHero oo1ero o0pa3oBaHus BKIOYAKOT:

3HaUMMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOYYaArOIIUXCS
MEXIACUUIUITMHAPHBIEC (MEKIPEAMETHbIC) OOUICHAYYHBIE MOHATHUS, OTPaXKAOIIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOJOB MMO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBJICHHUE,
IPOLECC, CHCTEMA, HAYYHBIA (PAKT, MPUHIMI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, HCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE),

YHUBEPCAJIbHBIC YUEOHBbIC NEHCTBUsS (TO3HABATENIbHBIE, KOMMYHUKATUBHEIE,

PETYJIATUBHBIC), o0ecneYnBaroOIIne (opmupoBaHue (yHKIMOHATBHON
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIUN O00YYarOIINXCS,;
CHOCOOHOCTB oOyJaromuxcst M CIOJIb30BATh OCBOCHHBIC

MEXKIACUMIUTMHAPHBIC, MAPOBO33PCHYECKUE 3HAHWS M YHUBEPCAJIBHBIE YUCOHBIE
JEUCTBHS B ITIO3HABATEIILHON W COL[MATIBHON ITPAKTHKE.

MeranpeaMeTHBIE PE3YAbTAThl OTPAKAOT OBJIAJICHUE YHUBEPCAIBHBIMHU
y4cOHbIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMU W PErYJISTUBHBIMA
JEUCTBUASIMH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIE JeiiCTBUS

1) 6a3oBbIe JOrHYECKUE ACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIAPOBaTh M AKTYalIM3UPOBaTh  MPOOJEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

ONPEACTATh LENH JACATETBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

WCMOJb30BaTh MPHA OCBOCHWM 3HAHWH NPHEMBI JIOTUYECKOTO MBILUICHUS:
BBIICTISATh XAPAKTCPHBIC MPU3HAKM MOHITHNA M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYOLIUE MOHATHS ISl OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHU

BbIOMpATh OCHOBAaHHWS M KPUTCPUM Ui KJIAacCH(PUKALMK BEUIECTB MU
XAMUYECKUX PEAKLINIA,

YCTaHABJIMBATHL MPUYAHHO-CICACTBEHHBIE CBS3M MEXKIY HW3y4YaCMbIMH
SIBIICHUSIMM,

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTHBHBIE, ACIAYyKTUBHBIC, IIO
AQHAJIOTHMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYIMPOBATH BBIBOBI M 3AKITIOUECHUS,

OPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEICTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYecKas (HOpMyna, YPaBHEHUE XWUMWUYECCKON



pPEAKIMM — MPH PEIICHUM YYEeOHBIX MO3HABATENBHBIX W IMPAKTUYECCKUX 3ajad,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBJICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBbIX BEIICCTB U XMMHUYECKAX PEAKLIUN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMM METOJOB HAYYHOI'O TMO3HAHWS BEHIECTB M XUMHYECKHX
peaKuii;

(opMYyIUPOBATH LENH U 33]1a4H UCCIIEN0BAHUS, HCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYJMPOBAHHBIE BOMPOCHI B KAueCTBE HWHCTPYMEHTA
NO3HAHWS W OCHOBBI Uil (POPMHUPOBAHMS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENIBHO MPOrHO3MPOBATh €ro Pe3yJibTar, (PopMyaupoBaTh
0000UIEHHS W BBIBOJBI OTHOCUTEILHO JOCTOBEPHOCTH PE3YJBTATOB HCCIIEA0BAHUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOH WCCIEAOBATEILCKOW W MPOECKTHOM
JEATEIILHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITETEHOMY
NOWCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MO3HAHUS.

3) paborta ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHBIX HCTOYHWMKAX WH(pOpManmu (HAY4HO-
NOMYJIsIpHAs JTUTEpaTypa XUMHUYECKOTO COJCP)KAHHWS, CIOPABOYHBIC IMOCOOMS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WH(POPMALMIO Pa3IMYHBIX BUIOB M (QOpM
PECTABICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUYHBOCTB,

(opMyUpPOBATh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE W
orOope wuwHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJMHEHHS YYEOHBIX 3a1ady
ONpeACICHHOTO TUIIA,

npuoOpeETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHIA M PA3JIMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITETLHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OpPMYy  MPEACTABIICHUS
uH(popManuu (Cxembl, TpaduKh, AUarpaMmbl, TAOIHIIBI, PUCYHKH W IPYTHE),

WCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CPEACTBA MNpu PpadoTe ¢
XUMHYECKOH MHQPOpMAUME: TNPUMEHATh MEXKNPEAMETHbIE ((PU3NYECKUE W
MaTEMaTHYECKHE) 3HAKA U CUMBOJIBL, (POpPMYJIbI, a00pEBUATYPbI, HOMEHKIIATY PY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIC IeHCTBHS:



3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOit TEMBI B X0/€ AUajIora u/wuin
JMCKYCCHH, BBICKA3bIBaTh UJIeH, (JOPMYTUPOBATH CBOM MPEATOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEUIOKCHHOM 33124,

BBICTYNIaTh C TPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSTENILHO MJTH COBMECTHO CO CBEPCTHUKAMM MPH BBITTOJIHEHUHT
XUMHYECKOTO SKCICPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro mpoekTa, U GopMyaupoBaTh BHIBOIBI
Mo pe3yjabTaTaM MPOBEACHHBIX MCCIEAOBAHUN MyTEM COTJIACOBAHWS TO3MIWN B
X0J1¢ 00CY X ACHUS 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIC YHHBeEpCAJbHbIE Y4eOHbIC 1CHCTBHS:

CaMOCTOSITENIBHO IIJIJAHWPOBATHE W OCYINECTBIIATH CBOK) I103HABATEIIBHYIO
NESATENBHOCTD, ONpENeNsas €€ LENM W 3a1a4d, KOHTPOJIMPOBATE M N0 MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIFOPUTM  ACHCTBHNA TMpPHU
BBITIOJITHCHMHA YYE€OHBIX M MCCICAOBATEIbCKUX 3a7a4, BbIOMparh HauboJiee
3¢ }eKkTHBHBIA €MOCOO WX PEHICHHS C YYETOM MOJIyYCHUsT HOBBIX 3HAHHUNA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX;

OCYILIECTBIIATh CAMOKOHTPOJIb JIEATEILHOCTH HA OCHOBE camMoaHalid3a |
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIbTATHI

[TpeaMeTHBIE Pe3yabTaThl OCBOCHHS MTPOrPaMMBbl TI0O XUMHUHW Ha YTITyOIEHHOM
YPOBHE Ha YPOBHE CPEIHEro oOHIEro oOpa30BaHUs BKIKOYAKOT CHECHU(UUYECKUE
JUTs y4eOHOTO MpeaMeTa « XUMHUs» HayudHbIC 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBU
M0 OCBOCHUIO, MHTEPIPETAIIMN U MPeoOpa3oBaHKUIO 3HAHWM, BUABI JEATEIHBHOCTH
MO TMOJYYCHUIO HOBOTO 3HAHWUS M MPUMEHEHWIO 3HAHWW B Pa3IMYHBIX YIEOHBIX
CUTYyaIlUAX, a TAK)KE B PeaTbHBIX JKM3HEHHBIX CUTYaIUAX, CBI3aHHBIX C XUMHEH. B
nporpaMMe MO0 XUMHHU TPEAMETHBIE Pe3yJbTaThl MPEACTaBICHBI 1O Tojam
U3YYCHUS.

10 KUIIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHUS Kypca «OpraHMyeckas XUMHS)
OTPAXKaroT:

c(hOPMUPOBAHHOCTL MPEACTABICHUI: O MECT€ WM 3HAYCHUHM OPraHUYeCKOM
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 0OECHNEUYEHUH YCTOWYMBOTO
Pa3BUTHSI YEJOBEYECTBA B PEIICHUM MPOOJIEM DKOJOTUYECKON, SHEPrETUUECKON 1



NUIICBOH O€30MaCHOCTH, B PA3BUTHHA MEAWLMHBI, CO3JaHUH HOBBIX MATEPHAJIOB,
HOBBIX WUCTOYHUKOB SHEPIUH, B obecneyeHnn PALMOHATBHOTO
OPUPOJIONOIB30BAHUS, B (POPMUPOBAHUM MUPOBO33PEHUS M OOWICH KyJBTYyPbI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOM cpene;

BJIAJICHUE  CHUCTEMON  XMMHUYECKHMX  3HAHWA, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAOIINE TOHIATHS — XUMUYECCKHI JIEMEHT, aTOM, PO U 3JEKTPOHHAS
o0Ooyiouka aroma, S-, p-, d-aTOMHbIE OpPOMTAIA, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToma, TruOpuan3anvs AaTOMHBIX OpOWTalEC, WOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHUS, XUMHYECKasl CBS3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHBINA 00BEM, YIJIEPOIHBINA CKENET, (PyHKIMOHAIbHAS
rpynna, paaukail, CTPYKTypHble (opMyssl (pa3BEPHYTHIE, COKPAIIEHHBIC,
CKEJIETHBIE), M30MEPHUSl CTPYKTyPHAas M MPOCTPAHCTBEHHAs (M€OMETPUYECKAS,
ONTUYECKAs), H3OMEPBI, TOMOJIOTHUECKUWA PsiA, TOMOJIOTH, YIJIEBOAOPOMIBI,
KHACTIOPOZI- M a30TCOACPKAIIME OPraHWYECKUE COCIUHEHHSI, MOHOMED, TOJMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS, TEOPHM, 3aKOHBI
(mepuommyecknii 3akoH J[. M. MenneneeBa, T€OpUs CTPOCHUSI OPraHMYECKUX
BeniecTB A. M. ByTnepoBa, 3aKOH COXPaHEHHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS
W TPEBPALICHUS DHEPrUM NPA XUMUYECKMX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHWHM, MHUPOBO33PEHUCCKHE 3HAHMSI, JICKAIIME B OCHOBE
NOHAMAHWS TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUI, MPEACTABICHUS
0 MEXaHU3MAX XUMHYECKHX PEaKUWi, TEPMOAMHAMHYECKAX W KHHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHMs, O B3AUMHOM BJIMSIHUM aTOMOB M TPyTI aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBINA 3 dekThl, opueHTanThl | 1 11 pona);
(haKTOIOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBE, MOJYYCHWHM M OE30MACHOM
WCIOJb30BAHNN BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOHN
NESATEIbHOCTA ~ YEJIOBEKa, OOIMX  HAyYHBIX MPUHOMNAX  XHUMHYECKOTO
NPOU3BOJCTBA (HA MPUMEPE MPOM3BOICTBA METAHOJIA, MEPEPAOOTKH HEPTH);

C()OPMUPOBAHHOCTh YMEHWIA: BBISBIATH XAPAKTCPHBIC NMPHU3HAKK TOHSATHH,
YCTaHABIIMBATh MX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIUE MOHATUS MPH
OIMCAHUH COCTaBA, CTPOCHUS U CBOMCTB OPraHNYECKUX COCTUHEHMNIA,

c()OPMUPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsl COCTABIICHUSI MOJICKYJISIPHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) (POPMYJT OPraHUYECKUAX
BELICCTB,

COCTaBJISITh YPABHEHUSI XUMHUYECKAX PEAKIMH M PACKPBIBATH UX CYILIHOCTB:
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca ASTUX peakuuil, peakuuidé HOHHOr0 OOMEHa NYTEM
COCTaBJIEHUS X TIOJHBIX U COKPAIEHHBIX MOHHBIX YPABHECHUH;



W3rOTaBIMBATh MOJIEIH MOJIEKYJT OPraHUYECKUX BEIIECTB IJIsl WILTIOCTPALIAN
WX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c()OPMUPOBAHHOCTh YMEHHWM. YCTAHABIMBATh NMPHUHAIC)KHOCTh M3YYCHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTAaBY W CTPOCHHIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COCIMHEHWH, JaBaTh MM HA3BaHWA MO CHUCTEMATHYECKOMN
HoMmeHkatype (IUPAC) u npuBoAWTh TPUBUAILHBIC HA3BAHUS JJIsi OTICIBHBIX
NPEICTABUTENICH OPraHNYECKUX BEIICCTB (ITWIIEH, AllCTHJIEH, TOMYOJ, TJIULCPUH,
ATWICHIJIMKONb, (EHON, (OpMaNbACTUA, AUETAIBACTH, AUETOH, MYpPaBbHHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAS, NAJIBMATUHOBAS KUCIIOTHI,
[JIMIUH, aJJaHWH, MaibTo3a, (PPYKTO3a, aHWIWH, AWBHHWJ, M3O0MPEH, XJIOPOMPEH,
CTHPOJI U APYTHE),

c()OPMUPOBAHHOCThL YMEHHUS ONPEACIAATh BHJ XUMHYECKOW CBSI3U B
OPraHMYECKUX COCAVHECHMSIX (KOBAICHTHAS W WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(hOPMUPOBAHHOCThL YMEHHUS MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT MX COCTABA U CTPOCHHSI,

C()OPMUPOBAHHOCTh ~ YMEHHMI  XapakTEpPHU30BaThb  COCTaB, CTPOCHUE,
(U3MYECKME U XUMUYECKUE CBONCTBA TUINWUYHBIX MPEICTABUTEICH pPa3IMYHbIX
KJJACCOB OPraHUYECKUX BEIICCTB. AIKAHOB, LUKIOAIKAHOB, aJIKEHOB, AJKAIUCHOB,
JIKWHOB, apOMAaTHYECKHX YIJIEBOJOPOJOB, CIHUPTOB, IBJICTHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXHBIX 3(PUPOB, JKUPOB, HUTPOCOCAUHEHUIN 1
AMUHOB, AMHWHOKHCIIOT, OENKOB, YIJIEBOAOB (MOHO-, JAHM- W TMOJIACAXAPUIOB),
WUTFOCTPUPOBATh ~ IEHETUYECKYI0  CBA3b  MEXAY  HHUMM  yPaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIUNA € HMCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOPMUPOBAHHOCThL YMEHUS TOATBEPKIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHU4eCKUX COCTMHEHUH OT
KPaTHOCTH M THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3H ), B3AUMHOIO BJIMSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOAHOTO
Chipbst  (HE(Th, TPUPOJHBIA Ta3, Yrojib), CHOCOObI €ro MnepepadoTKu U
MPAKTUYECKOE MPUMEHEHUE NPOAYKTOB NEpepabOTKHy;

c(hOPMUPOBAHHOCTL BJIAJICHUS CUCTEMON 3HAHWM O €CTECTBEHHO-HAYyYHBIX
METOJAX MO3HAHMs — HAONFOJCHUHU, U3MEPEHUH, MOJCIMPOBAHUM, IKCIEPUMEHTE
(peabHOM M MBICJIEHHOM ) U YMEHUSI TPUMEHSTh 3TH 3HAHUS,

c(hOPMUPOBAHHOCTL ~ YMEHHUSL  MPUMEHSTh OCHOBHBIC oreparuu
MBICJIUTEJIGHON ACATENIBHOCTA — aHaju3 W CHHTE3, CPaBHEHHWE, 0000IIEHUE,



CUCTEMATU3ALMIO, BBISIBICHUE NMPUYMHHO-CIICICTBEHHBIX CBS3€H — IS M3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUI,

c()OPMUPOBAHHOCTh YMEHMIA: BBISIBJISITH B3aUMOCBSI3b XUMHUUYECKAX 3HAHUH C
MOHATUSAMU W TPEICTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0onee OCO3HAHHOIO MOHWUMAHHs CYUIHOCTH MAaTePUAIBHOIO E€OMHCTBA MUPA,
UCIOJb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHH s OOBICHEHUS U
ITPOTHO3UPOBAHUS SIBJICHUI, UMEIOIUX €CTECTBEHHO-HAY YHY KO ITPUPOAY;

C()OPMUPOBAHHOCTh YMEHHW. MPOBOJWTH PACU€Thl MO XUMHUYECKUM
(dopMysiaM M YPaBHEHUSM XUMHUUYECKUX PEAKLIMNA C UCTOIB30BAHUEM (DU3NUYECKUX
BEIMYMH (Macca, OOBEM Tra30B, KOJMYECTBO BEIIECTBA), XAPAKTECPU3YIOLIAX
BEIIECTBA C KOJMMYECTBEHHOW CTOPOHBI. PACUETHI MO HAXOMKACHUK) XUMUYECKON
(opMyJIbl BELIECTBA MO HM3BECTHBIM MACCOBBIM JOJSM XHUMHUYECKHAX BJIEMEHTOB,
NPOAYKTAM CrOpaHMs, MIOTHOCTH ra3000pa3HbIX BEIIECTB,

c()OPMUPOBAHHOCTh YMEHUIA: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBAThH
C TMO3MUMHA  DKOJIOTMYECKOH  OE30MACHOCTH  MOCJIEACTBUS  OBITOBOH W
MPOU3BOACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM ¢ mepepaboTKoi
BEILECTB, UCMOJIB30BATh NOJIYYCHHBIEC 3HAHUS I IPUHATHS TPAMOTHBIX PEIICHUN
npoOJiEM B CUTYalMsIX, CBSI3AHHBIX C XUMUEI;

c()OPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO TJIAHUPOBAThH M MPOBOJIUTH
XUMHYECKAA SKCIEPUMEHT (MOJIYYEHHE M M3YYEHHE CBOHCTB OPraHM4eCKHX
BEIIECTB, KAYECTBEHHBIC PEAKUMM VYIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB M
KHUCIIOPOACOACPIKAIMAX OPraHUYECKUX BEILECTB, PELICHUE OSKCIEPUMEHTATBHBIX
3aa4 N0 PACMO3HABAHWIO OPraHMYECKUX BEIIECTB) C COOMIOJCHUEM MPABUII
Oe3omacHOro oOpallleHusT ¢ BEIIECTBAMU W Ja0OPATOPHBIM 000pPYAOBAHUEM,
(opMynMpoBaTh LENb MCCICIOBAHMS, MPEACTABIATE B PANIMUHONA  Qopme
PE3yJIBTAThl SKCIEPUMEHTA, AHATM3UPOBATH ¥ OLICHUBATH UX TOCTOBEPHOCTE,

c()OPMUPOBAHHOCTH YMEHUIA:

coOJII01aTh MPaBWIa SKOJIOTMYECKHU E€CO00Pa3HOr0 MOBEACHHS B OBITY W
TPYNOBON JEATEIIBHOCTH B LENSIX COXPAHEHUS CBOETO 340POBBbS, OKPY KAKOLIEH
MPUPOIAHON CPEIBI U JOCTHXKEHUS €€ yCTOWUMBOIO PA3BUTHS,

OCO3HABAThb OMNACHOCTb TOKCHMYECKOTO JEHCTBUS HA S>KUMBBIC OPraHU3MBI
ONPEACIEHHBIX OPraHUUYECKUX BELIECTB, MOHUMAs CMbICH nokasarens [1J1K;

aHAJIM3APOBATh LENECOO0OPA3HOCTh MPUMEHEHUS OPraHWYECKUX BEIIECTB B
OPOMBILICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMUPOBAHHOCThL YMEHUH: OCYIICCTBIIATh IEJICHANPABICHHBI MOUCK
XUMHYECKOH MH(OPMALMU B PA3IMYHBIX UCTOYHUKAX (Hay4Has U y4cOHO-HAY YHAS
JUTEpPaTypa, CPEICTBA MAcCOBOM MHpopManun, MHTEPHET U APYTUE), KPUTHYECKA
AHAJIM3APOBATh XMMUYECKYHO MH(POPMALUIO, IepepadarbiBaTh €€ U UCMOIb30BaTh
B COOTBETCTBUM C MOCTABJICHHOH yueOHOU 3a1a4eid.



11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSY OTPAKAKOT:

c(hOPMHUPOBAHHOCTh MPEJACTABJICHUNA: O MaTepUaJbHOM €IUHCTBE MUpa,
3aKOHOMEPHOCTSAX W TIO3HABAEMOCTH SIBJIEHUWA TPUPOJBLI, O MECTE W 3HAYCHUU
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 0OECIMEUYEHUH YCTOWYMBOTO
Pa3BUTHS, B PEIICHUM NPOOJIEM 3KOJOTMYECKON, SHEPreTMUYECKOW M MUILECBOMN
0€30MacHOCTHA, B Pa3BUTUU MEAUIIMHBI, CO3JAaHMM HOBBIX MaTEPHAJIOB, HOBBIX
WUCTOYHUKOB SHEPIHM, B OOECHNEYCHUM PAlMOHAIBHOIO MPHUPOJOIONIB30BAHUS, B
(OpPMHUPOBAHUM MHPOBO33PECHUSIT M OOWIEH KyJbTypbl 4YEJIOBEKA, a TaKKe
AKOJIOTUYECKA OOOCHOBAHHOIO OTHOIICHHWS K CBOEMY 370POBbIO M MPUPOJAHOM
cpenc,

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHWYECKUH OJJIEMEHT, aroM, SApO aroMma,
W30TOMBL, ANCKTPOHHAS 000JI0UKa aroMa, s-, p-, d-aToMHbIe OpOUTaIU, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMS aTOMa, TUOpUIM3alvs aTOMHBIX OpOWTANCH, WOH,
MOJIEKYJI4, BAQJICHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTh, CTCIEHb  OKUCJICHUS,
XUMUYECKass CBs3b (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas, BOJOPOIHA),
KPUCTAUTMYECKAS PCIIETKA, XAMMWYECKAs PEaKus, PACTBOP, JJICKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIMTUYECKAS JUCCOLMALNS, CTENCHb JIUCCOLMAIUY,
BOJOPOJHBIA MOKA3aTellb, OKHCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3(PQeKT
XUMHAYECKON PEaKuU, CKOPOCTh XUMUYECKON PEAKIIMH, XUMUYECKOE PABHOBECHUE,
TEOPUM WU 3aKOHBI (TCOPHS DJICKTPOIMTUYECCKOW IUCCONUAIN, TEPHOTAYECKUNA
3akoH .M. MenpaeneeBa, 3aKOH COXPaHEHUs MACChl BELIECTB, 3AKOH COXPAHECHUS U
MPEBPAIIEHUS SHEPTUU MPU XUMHAYCCKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTABA
BEIIECTB, 3aKOH JCUCTBYIOMIMX MAaCC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHUM SI3bIK
XUMHAH, MHPOBO33PEHUYECKUE 3HAHWS, JIEKANME B  OCHOBE TOHWMAHUS
MPUYUHHOCTA W CHCTEMHOCTM  XUMHYCCKUX  SIBJICHHA, COBPEMCHHBIC
MPEACTABIICHAS. O CTPOCHHWM BENIECTBA HA ATOMHOM, HWOHHO-MOJICKYJSIPHOM H
HAIMOJIEKYJIIPHOM  YPOBHSIX, TMPEIACTABIICHHS O MEXAHW3MAX XWUMHYECKUX
peaKknuii, TECPMOJUHAMHYCCKUX M  KHUHETUYECKMX 3aKOHOMEPHOCTSAX KX
MPOTEKAHKS, 0 XAMUYECKOM PABHOBECHM, PACTBOPAX M JUCIECPCHBIX CHCTEMAX,
(haKTOJIOTMYECKUE CBEICHHUS O CBOWCTBAX, COCTABE, MOJIYYEHUH M OE€30MaCHOM
UCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKUX BEIICCTB B OBITY M MPAKTUYECKOMH
JEATENBHOCTA  YEJIOBEKA, OOUMX  HAy4YHBIX  MPUHIOUANAX  XUMHUYECKOTO
MTPOU3BOJICTBA,

c(hOPMHUPOBAHHOCTh YMEHWI: BBISBISATh XAPAKTEPHBIE MPU3HAKK TMOHSTHMA,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOUIUE MOHSATUS TPU
OMUCAHWUY HEOPTraHWYECKUX BEMICCTB U UX MPEBPALICHUM,



c()OPMUPOBAHHOCTh YMEHMS HKCIOJIB30BATh XMUMHUYECKYI0 CUMBOJIMKY IS
cocrtapneHuss (OpPMYJT BEHIECTB M  YPAaBHEHUM  XMMWYECKMX  PEaKUUH,
cucremarnueckyro HomeHKnarypy (IUPAC) u TpuBranbHble Ha3BAHUS! OTACTBHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAIECHTHOCTh U CTETIEHb OKHCIICHUS
XUMHYECKHAX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKON CBs3HM (KOBAJICHTHAS,
WOHHAsA, METAJUIMYECKas, BOAOPOAHAs), THUN KPUCTALIMYECCKOW PEIIETKA
KOHKPETHOTO BEILECTBA,

c()OPMUPOBAHHOCTh YMEHUsI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJA XUMHWYECKOW CBS3M W THIMA KPUCTALIMYECKOH PpEmIETKH, OOMEHHBIA W
JOHOPHO-AKLCNITOPHBINA MEXaHNU3MbI 00Pa30BAHUS KOBAJICHTHOH CBSI3H,

C()OPMUPOBAHHOCTh ~ YMEHWA:  KJIacCU(PUMUMPOBATH.  HEOPraHUYECKUE
BEUIECTBA 110 UX COCTABY, XUMHUUYECKUE PEAKIINH 110 PA3TAYHBIM TPU3HAKAM (YHACTY
¥ COCTAaBY PEarvpyromMX BELIECTB, TEIUIOBOMY 3PQPEKTY PEaKLUH, U3MEHEHUIO
CTCIICHEH OKHCIEHUS BJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO Kataim3aropa |
JOPYTHE); CAMOCTOATENBHO BHIOMPATh OCHOBAHUS W KPUTEPUM JUTs KJacCU(PUKALUU
M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKUiL;

c()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICT MEPHUOIUIECKOTO 3aKoHa /[
H. MenaeneeBa u 1EMOHCTPHPOBATH €TI0 CUCTEMATHZUPYHOLIY 0, OOBICHUTEIBHY O
Y TIPOTHOCTHYECKY 0 (DYHKIUH;

Cc()OPMUPOBAHHOCTh YMEHWH: XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHUE
arTOMOB M HMOHOB XHUMWYECKUX JJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPUOIOB
[lepuoanyeckoit  cucremsr  J[.H. MenaeneeBa,  UCHONb3YysS  TOHITUSA
«IHEPreTUYECKUE YPOBHUY, «IHEPIETUYECKUE MOAYPOBHMY, «S-, p-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE M BO30YKIEHHOE SHEPrETUUYECCKHE COCTOSHHUS aTOMay,
OOBSCHSTh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB W WX
coeauHeHni 1o mnepuogaMm W rpynnam Ilepuommueckoi cucremsl [ W
Menpeneesa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JI0YEK;

Cc()OPMUPOBAHHOCTh YMEHHWIA:  XapakTepHu30BaTh (OMUCHIBATH)  OOIIME
XUMHAYECKHE  CBOMCTBA  BEILUECTB  PA3MYHBIX  KJIACCOB,  IMOATBEP)KIATH
CYILLECTBOBAHUE T€HETHYECKON CBA3M MEXKAY HEOPraHMYECKUMHU BELIECTBAMH C
ITIOMOILBIO YPABHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLINNA;

C()OPMUPOBAHHOCTh YMEHUS PACKPBIBATH CYIHHOCTb.  OKWUCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMNA MOCPEICTBOM COCTABICHMS JJIEKTPOHHOTO OayiaHca
ATUX PEaKUWid;, peakuuii MOHHOrO OOMEHA MyTEM COCTABJICHUS WX TOJHBIX U
COKpAII€HHBIX  HMOHHBIX  YPaBHEHWW,  peakuMil  THAPOIW3A;,  PEeaKui
KOMIUIEKCO00pa30BaHusl (Ha TPUMEPE THAPOKCOKOMIUIEKCOB IMHKA W AJTFOMHHHS ),



C()OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS
XUMUYECKUX PEAKIMA C yU4ETOM MX SHEPreTUUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHHUS CKOPOCTH XMMHUYECKOW PEAKIMKM B 3aBUCUMOCTH OT Pa3JIMUHbIX
(haKTOpOB, a TAKKE XAPAKTEP CMEIIEHUS! XMMHUYECKOTO PABHOBECHSI MO BIUSHUEM
BHEITHUX Bo3AcicTuid (mpuHum Jle [larense);,

C()OPMUPOBAHHOCTh YMEHUS XAPAKTEPU30BATh XUMHUYECKUE PEaKIIUH,
JeKalMe B OCHOBE MPOMBIIIJIEHHOIO MOMYYEHUS CEPHOM KHCIIOTBI, aMMHAKa,
o0lMe HayyHble NPUHLMIBI XUMUYECKMX NPOU3BOJICTB, LENECO0OPA3HOCTh
OPUMEHEHUS] HEOPTraHMYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUsl COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMHUPOBAHHOCTL BJIAJICHUS CUCTEMOM 3HAHWA O METOJAX HAy4YHOIO
NO3HAHWS SIBJICHUWA NOPHUPOAbI — HAOIIOJCHUE, W3MEPECHUE, MOJCIUPOBAHHE,
AKCHEPUMEHT (PEaTbHBIN U MBICJIEHHBIH ), UCMIOJ3YEMbIX B €CTECTBEHHBIX HAyKax,
YMEHUS PUMEHATh 3TU 3HAHUS P IKCIIEPUMEHTAIBHOM MCCIICIOBAaHUU BELIECTB
U s OOBACHEHHS XUMHUUECKUX SIBJICHUHM, HMMEIOIIUX MECTO B TPUPOE,
NPAKTUYECKOMN ACATEIBHOCTH YETOBEKA U B OBCEAHEBHOM KU3HU,

c(OPMHUPOBAHHOCTb YMEHUSI BBISBJISATh B3aMMOCBS3b XUMUUECKUX 3HAHUH C
MNOHSATUSIMA U TPEACTABICHUSIMU JPYTMX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JUIsl
0oree 0CO3HAHHOTO MOHUMAHUSI MAaTEPUAIBHOTO €IMHCTBA MUPA,

C()OPMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUYETH. C HWCHOJIb30BAHUEM
NOHSATHI «MaccoBas 0Jis BELIECTBA B PACTBOPE» M «MOJIIPHAS KOHILEHTPALMS;
MacCChl BEIIECTBA WM 00bEMA Ta3a MO W3BECTHOMY KOJMYECTBY BELICCTBA, MACCE
Ui 00bEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEMICCTB, TEMIOBOro 3(ddekra
PEAKIMK;, 3HAYEHUS BOJOPOJHOIO MOKA3aTeNsl PACTBOPOB KUCIOT M IIEIOYEH €
W3BECTHOM CTENEHBIO JUCCOLMAIIMKM, MacChl (00BbEMaA, KOJIMYECTBA BEIIECTBA)
OPOAYKTA PEAKLMH, €CIH OJHO M3 MCXOJIHBIX BEIIECTB JAHO B BHJE PACTBOPA C
ONMPENECIEHHON MaCcCOBOM JT0JICH PacCTBOPEHHOIO BEIIECTBA WJIM JIaHO B M30BITKE
(MMEeT MPUMECH), JO0JM BBIXOJA MPOAYKTA PEaKUMH, OOBEMHBIX OTHOLICHHIA
ra3os,;

Cc()OPMUPOBAHHOCTh YMEHMIl: CAMOCTOSITENILHO IJIAHUPOBATh M MPOBOJIUTH
XUMHYECKAA  SKCIEPUMEHT  (MPOBEACHHWE  pPEaKkUMidi  MOHHOrO  OOMEHA,
NOJATBEPXKICHUE KQUECTBEHHOTO COCTABA HEOPraHWYECKUX BEIIECTB, OMPEACIICHUE
Cpelbl PACTBOPOB BEUICCTB € MOMOINBIO WHAWKATOPOB, W3YUYCHUE BIIHSHHS
pa3nuuHbBIX  (PAKTOPOB HA CKOPOCTh XMMHYECKOH  pPEaKklMH, PpELICHUE
DKCHOEPUMEHTAJIBHBIX 3a7ad mo Temam «Metauibly u  «Hemeramis»y) ¢
coONIoICHAEM TTPaBWJT 0€30MacHOro oOpallleHUsl ¢ BEUIECTBAMH U J1a0OPATOPHBIM
obopynoBaHueMm, (HopMyaupoBaTh I1€db  MCCICAOBAHUS, MPEACTABIATH B
Pa3NAYHON (opME PE3yabTaThl SKCIEPHUMEHTA, AHAIM3UPOBATh U OLICHHBATh WX
JOCTOBEPHOCTB;



c()OPMUPOBAHHOCTh YMEHUH: COOMIOAATH MPABUIIA MOJIB30BAHMS XUMUYECCKOM
nocyoil u n1adboparopHbiM 00OpYJOBaHUEM, OOpalICHWS C BEIIECTBAMH B
COOTBETCTBUM € WHCTPYKIMSMHU MO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH UEIECOO0OPA3HOr0 TMOBEACHHUS B OBITY W TPYAOBOM
JEATENBHOCTA B LEJSIX COXPAHEHUSI CBOETO 30POBbS, OKPYKAKOWEH NPUPOIHON
Cpeabl W JOCTHXKEHWS €€ yCTOWYMBOrO PAa3BHUTHS, OCO3HABATH OMACHOCTh
TOKCUYECKOTO JICHCTBUS HA >KUBBIC OPTaHU3MbI ONMPEACIEHHBIX HEOPraHUYECCKUX
BELIECTB, MOHUMAas cMbICT nmokasarens [1K;

c(hOPMUPOBAHHOCThL YMEHUH: OCYIICCTBIIATh IEJICHANPABICHHbBIA MOUCK
XUMUYECKOH MH(OpPMAIINKN B PA3TMYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAyYHas
JUTEpaTypa, CPEeACTBA MacCOBOM nHpopManun, MHTEPHET U APYTUE), KPUTHUECKA
AHAJIM3UPOBATh XUMUYECKYHO MH(OPMALMIO, IEpepadaTeiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUM C MOCTABJICHHOH YueOHOM 3a1a4eid.
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3¢ (eKThI B MOJIEKYJIaX OPTaHUYECKUX
COEAMHEHUI

[Ipencrasnenue o knaccupurkauuy u
cucremarndeckast Homenknarypa (IUPAC)
OpPTaHUYECKUX BEIIECTB

Knaccudukanms peakiuii B OpraHu4eCcKom
XUMUH




Cucremarusanus 1 0000LIEHYE 3HAHUHI 10
TEME

AJIKaHBI: TOMOJIOTUYECKUH psif, oOrmast
¢dbopmya, HOMEHKJIATypa 1 U30MepHs,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

duznveckre 1 XUMHUYECKHE CBOMCTBA
AJIKAHOB

11

HaxoxneHnue ankaHoOB B IPUPOZE.
CriocoObl monyueHnst 1 IPUMEHEHNE
AJIKAHOB

12

[uknoankansl: oOast popmya,
HOMEHKJIATypa U H30MepHsi, 0COOEHHOCTH
CTPOCHUSI I XUMHYECKHUX CBOWMCTB, CIIOCOOBI
MOJIYYCHHA U MPUMEHEHUEC

13

Pemenne pacu€THBIX 32124 HA
onpeaesieHue MOJIEKYJIIPHOU (HOpMY JTbI
OPraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIUX B €r0
coctaB. Cucremarusaius u 0000IIeHNE
3HAHUM T10 TEME

14

AJIKEHBI: TOMOJIOTHUECKHIA psift, oOmast
dopmya, HOMEHKJIATYpa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY L.
CTpykTypHasi 1 UC-TPAHC-U30MEPUS
AJIKEHOB

15

dusudeckre 1 XUMHUYECKHUE CBOUCTBA
ankeHoB. IIpaBuno MapkoBHUKOBa




CriocoObl monyueHust 1 IPUMEHEHNE

16
AJIKEHOB
IIpaxtrueckas padora Ne 1 mo reme

17 "ITonyueHue 3TUIEHA U U3YYEHHE €ro
cBOMCTB"
Pemenne pacu€THBIX 32124 HA

18 onpeaesieHue MOJIEKYJIIPHOU (HOpMY JIbI
OpPraHUYECKOr0 BEIeCTBa
AnKaaueHbl: CONpPsDKEHHBIE,

19 U30JIUPOBAHHBIE, KyMYJIUPOBAHHBIE.
OCcobEeHHOCTH 3JIEKTPOHHOTO CTPOSHHS

20 XHUMHUUYECKHE CBOMCTBA CONPSKEHHBIX
IEHOB

1 CriocoObl monyueHust 1 IPUMEHEHNE
aJKagueHOB
AJIKWHBI: TOMOJIOTHYECKUHN psif, oO1ast

2 dopmya, HOMEHKJIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI,
¢dusndeckne CBONCTBA

23 XHUMHUUYECKHE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakIuu Ha TPOHHYIO CBS3b

25 CriocoObl monyueHust 1 IPUMEHEHNE
AJIKUHOB

26 Pemenue 3aga4: pacu€Thl 0O yPaBHEHUIO
XUMHUYECKON PeaKkLuu

7 CucremaTtuszanus 1 0000IIeHNe 3HAHUH 110
TEME

28 ApEHbI: TOMOJIOTHYECKHUH psi, oOrmas




bopmyia, HOMEHKJIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY JT
OeH30J1a ¥ TONTyOJia, UX (PU3UUECKUE
CBONCTBA

XHUMHUYECKHE CBOMCTBA APEHOB. PeaKLUU

29
3aMelleHus
XHUMHUYECKHE CBOMCTBA APEHOB. PeaKLUU

30 MIPUCOEAUHEHHUS], OKUCIEHUE TOMOJIOTOB
OeH3ona

31 OcobeHHOCTH XUMHUYECKUX CBOMCTB
cTHpona
Pemenne pacu€THBIX 3224 HA

32 onpeaesieHue MOJIEKYJIIPHOU (HOPMY JIbI
OpPraHUYECKOr0 BEIeCTBa

3 CriocoObl monyueHust 1 IPUMEHEHNE
apeHOoB

34 I'eneTuueckas cBs3b MEXKAY Pa3IMUHBIMU
KJIacCaMHM yTJIEBOJIOPOAOB
Pacuérel mo ypaBHEHHAM XUMUYECKHX

35 peakuuii. Cucremaruzauus 1 o6o0menne
3HaHUU IO TEME

36 [Ipuponuerii ra3. IlonyTHele HEPTAHBIE
rasbl

37 KaMeHHBI! yronb 1 NPpORyKThI €ro
nepepaboTku
Hedtb 1 criocobsl €€ nmepepaboTkw.

38 [IprMeHeHne MPOoayKTOB MepepadoTKH

HedTH




39

I'eneTuyeckas cBsI3b MECXKAY pa3IniHbIMU
KJlacCaMH yIJI€BOOOPOAOB

40

I'anorenonpou3BoaHbIE YIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOEHHE;, peakLuu
3aMelleHus rajoreHa

41

JleiicTBue 1enovei Ha
raJoOreHnpou3BoAHbIe. B3anmonericTeue
AUTAJIOICHAJIKAHOB ¢ MArHu€M U HMHKOM

42

Cucrematusanus u o000IeHHEe 3HAHUIN 110
pasneny "Yrnesogopoast”

43

KonTponbHast pabora o Teme
"Vranesonopoas!"

44

[IpenenbHbIE OMHOATOMHBIEC CIIUPTHI:
TOMOJIOTUYECKUH psi, obmas popmyia,
CTPOEHHUE MOJIEKYJI, H30MEPHH,
HOMEHKJIaTypa, Kiaccupuxanms,
¢dusndeckne CBONCTBA

45

XHUMHYECKHE CBOMCTBA MPEIEIbHbIX
OIHOATOMHBIX CIIUPTOB

46

CriocoObl monyueHust 1 IPUMEHEHNE
OIHOATOMHBIX CIIUPTOB

47

[Ipocteie 3¢upbl; HOMEHKIATYpA U
U30MepHst, 0COOEHHOCTH (PH3MUECKUX U
XUMHUYECKHX CBOMCTB

48

MHOFOZlTOMHbIG CHI/IprII STUJIICHTJIUKOJIb U
1".]'II/I]_IepI/IHj Ux (1)I/ISI/I"IGCKI/IG U XUMHUYCCKHUE
CBOUCTBA

49

CriocoObl monyueHust 1 NPUMEHEHNE




MHOT'0OATOMHBIX CITUPTOB

@DeHOI: CTPOSHUE MOJIEKYJIbL, (PU3NIECKHE

>0 cBoiicTBa. TokcH4HOCTH (eHOMa

51 XuMudeckue CBOHCTBA (peHoa

5 CriocoObl monmyueHust 1 NPUMEHEHNE
¢denona
IIpaxtrueckast padora Ne 2. Pernenne

53 DKCIIEPUMEHTAJIbHBIX 3a7a4 10 TEME
"CrupThl U PpeHoTB"

54 CucremaTuszanyst 1 0000ImeHue 3HaHUH 110
TEME
AJNBIEruabl 1 KETOHBI: SJIEKTPOHHOE

55 CTpOEHHE KapOOHUIIbHOM TPYIIIIBL,
rOMOJIOTUYECKHE Psibl, oOmmast popmya,
U30MEpHs 1 HOMEHKJIATypa

56 AJbIeruasl 1 KETOHBI: (pr3nuecKkne
CBOWCTBA; PEaKLMH MPUCOCTUHEHHUS

57 Peakuuy OKHCIEHUS 1 KAUECTBEHHBIE
peaKUny albAEeTHIOB U KETOHOB

58 CriocoObI MONTydeHus aIbICTHIOB U
KETOHOB
OnHOOCHOBHBIE TIPeAENbHbIE KAPOOHOBBIE

59 KHCJIOTBI, OCOOEHHOCTH CTPOCHUS HX
MOJIEKYJT

60 Hzomepust 1 HOMEHKJIATy pa KapOOHOBBIX
KUCJIOT, UX (PU3NIECKUE CBOHCTBA

61 XUMHYECKHE CBONCTBA MPEAETbHBIX

OJHOOCHOBHBIX Kap6OHOBbIX KHCJIOT




62

OcobeHHOCTH CBOHCTB MypaBbUHON
KUCIOTBI. MHOToOOpasne kapOOHOBBIX
KHCJIOT

63

OcobeHHOCTH CBOWCTB: HEMPEENbHbIX U
apOMaTHYECKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kuciot. IlpencraBureny BeICIINX
KapOOHOBBIX KUCJIOT

64

[TonsiTne 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObI MONTydeHust U PUMEHEHUE
KapOOHOBBIX KUCJIOT

66

CrnosxHble 3(UpbI; TOMOJIOTHYECKUN PSIT,
obmas popmyna, usomepust u
HOMEHKJIATypa

67

duznveckre 1 XUMHUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacy€THbIX 3a71a4: 0 yPABHEHUIO
XUMHYECKON PeakLUy, Ha ONpeaeIeHne
MOJIEKYJIIPHON (hOPMYJIbI OPraHUIECKOTO
BELIECTBA

69

IIpaxrrueckast padora Ne 3. Pernenne
SKCIIEPUMEHTAIIbHBIX 33134 110 TEMe
"KapOonossie kucnotsl. CioxHbie 3¢ups"

70

Kupsr: crpoenue, pusudeckue u
XUMHUYECKHE CBOHCTBA (THAPOIIN3)

71

OcobeHHOCTH CBOWCTB JKUPOB,
COACPKAIMUX OCTATKU HETIPCACIIbHBIX




JKUPHBIX KHCJIOT. JKupsl B pupoae

MpbLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee aeticreue. [lonsarue o

72 CUHTETUYECKHUX MOIOLIUX CPEACTBAX
(CMCO)
I'eneTuueckas cBsi3b yIIIEBOJOPOAOB U

73 KHUCJIOPOACOAEPIKALNX OPTaHUYECKUX
BELIIECTB

74 Pacuétbl o ypaBHEHUSAM XUMHUYECKUX
peakuuii

75 Cucrematuszanus 1 0000IIeHNe 3HAHUH 110
TEME
OO01mast xapakTepruCTHUKA YTIIEBOIOB U

76 kjaccuukanus yrieBogaos (MOHO-, TU- U
TIOJINCAXaPHIbI)

77 Monocaxapuabl: pusnuecKkue cBOHCTBa U
HaxOXJeHUe B IPUPOJIe

78 IIpuMeHeHMe II0KO3bl, €€ 3HaUeHHE B
JKU3HEAESITeIbHOCTU OpraHu3Ma
Jlucaxapuapl: caxapo3a, ManbTo3a U

79 Jakto3a. Haxoxaenue B npupoae u
IPUMEHEHNE TUCaXapuioB
ITonucaxapuael: CTpoeHHE MAKPOMOJIEKY I,

80 ¢du3nuecKkne 1 XUMHYECKHIE CBOMCTBA,
NpUMEHEHUE

81 [Tonsitne 06 UCKYCCTBEHHBIX BOJIOKHAX

22 Pemenne pacueTHBIX 3224 HA

orpezaesieHue 0N BbIXO/a MPOAYKTa




p€akiinu OT TCOPETUICCKHU BO3MOKHOTIO

83

Cucremarusanus 1 0000LIEHYE 3HAHUHI 10
pasneny

84

KonTponbHast pabora o Teme
"Kucnopoaconepkaliie OpraHuiaecKue
COenUHEeHUS"

85

AMUHBL: KTaCCU(PUKALMS, CTPOCHNE
MoOJIeKy 1, o01ast popmyia, H3OMepus,
HOMEHKJIaTypa 1 (PU3NYEeCKHe CBOMCTBA

86

XUMHUYECKHe CBOMCTBA ann(aTHIeCKNX
aMUHOB

87

AHWIVMH: CTPOSHNE aHWJINHA, OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObI MoNyueH st U IPUMEHEHNE
anu(aTuyecKux aMUHOB

89

AMMHOKHCJIOTBI: HOMEHKJIaTypa 1
n30MepHst, GU3NIECKHE CBOWCTBA.
OTI[GJ'IbeIe NpeaACTaBUTEIIHA -
AMHUHOKHCJIOT

90

XumMHudeckue CBONCTBAa aMUHOKHCIIOT, X
OuoJIorHuecKoe 3HAYCHHEe aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPONIU3 ENTHIOB

91

benku xak nmpupoaHbIe MOJTUMEPHI,
CTPYKTYPBI O€JIKOB

92

XuUMHUYECKUE CBOUCTBA OEJIKOB

93

A3oTcoaepIKalue TeTePOLUKINIECKIE
COCOAUHCHUA. HYKJ'IGI/IHOBbIe KHUCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHUYECKAas POJIb




94

IIpaxrrueckast padora Ne 4. Pernenne
SKCIIEPUMEHTAIIbHBIX 33a4 110 TEMe

" AzoTconepikalie OpraHu4eckue
coeIMHeHUs "

95

IIpaxrrueckast padora Ne 5. Pernenne
SKCIIEPUMEHTAIbHBIX 331a4 110 TEMe
"PacriosHaBaHuE OPraHUYECKUX
coenquHeHuin"

96

KonTponpHast pabora o Teme
" AzoTcoaepikalie OpraHu4eckue
coeTMHEeHUs"

97

OcHOBHbIE OHATUSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN U
METO/bl UX CUHTE3a —IIOIMMEPU3ALIUA U
MOJINKOHICHCALIUS

98

[Mnactmaccesl. Y Tunm3anus u nepepadoTka
MJ1acTUKa

99

DnacToMepbl: HaTypaslbHbIN
CUHTCTUYCCKUE KayUYKHU. Pe3una

100

Bonokna: HatypanbHbIE, HCKYCCTBEHHBIE,
cuHTeTndeckue. [lommmepsl crieuaabHOTO
Ha3HAYEHUS

101

IIpaxrrueckast padora Ne 6. Pernenne
SKCIEePUMEHTANIbHBIX 33724 1O TeMe
"Pacmo3sHaBaHue IJIaCTMACcC U BOJIOKOH"

102

O6o0menne 1 cucTeMaTU3aus
U3YUYEHHOI'O MaTepuaia 1o TemMe
"B bICOKOMOJIEKY JISIPHbIE COEAMHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KVIACC

No

n/n

Tema ypoka

KoanuyecTBOo 4acoB

KonTpoabHbie
Bcero P
padoThI

IIpakTHYeckHne
padoThI

JMara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/ibHbBIE

pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMUUECKUM
sneMeHT. M30Tone!

CTpoeHne 3JIeKTPOHHBIX 000JIOUEK aTOMOB,
KBaHTOBBIC YUCTIA

Knaccudpukanms XuMHIeCKHX 3JIEMEHTOB (S-,
p-, d-, f-3memeHTHI)

PacnpeneneHue 3JeKTPOHOB MO ATOMHBIM
opburansam

DNeKTPOHHbIE KOH(PUTY AL ATOMOB
3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM
COCTOsIHUM

DNeKTPOHHbIE KOH(PHUTYpPAIIH HOHOB.
DJNEKTPOOTPHULIATEILHOCTD

Ilepnoanueckuii 3axon u Ilepuoanueckas
cucreMa Xxumuieckux s3seMentos /. 1.
Menneneesa, CBA3b C COBPEMEHHON TEOpUEN
CTPOEHHsI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHWYCCKHUX DJICMCHTOB U O6pa3yeMbIX HMH
MPOCTBIX U CJIOXKHBIX BECUICCTB I10 I'PpyIinaM U
nepuoaam

Cucrematusanus 1 0000LIEHYE 3HAHUHI 10




TEMC

10

Bunpl xumuueckoii cBsa3n. MexaHn3Mbl
00pa3oBaHMsI KOBAJIGHTHOM CBSI3H.
BonoponHas cBsi3b. MeXMONEKY ISIpHbIE
B3aHMMOICHCTBUS

11

BaneHTHOCTb 1 BajJeHTHbIE BO3MOXHOCTH
aToMOB. CBs3b 3JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM

12

IIpencraBneHus O KOMIUIEKCHBIX
COEIMHEHMSIX: COCTAaB U HOMEHKJIATypa

13

BemectBa MOJIEKyJIIPHOTO U

HEMOJIEKY IAPHOTO cTpoeHus. Turbl
KPUCTAJUIMYECKUX PELIETOK U CBOWCTBA
BEILECTB

14

IlonaTHE O AUCNIEPCHBIX CUCTEMAX.
IIpencraBneHue 0 KOJIOUIHBIX PaCTBOPAX

15

HcTuHHBIE pacTBOPHL: HACHILIEHHBIE U
HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucrannorugpatel

16

CriocoObl BBIpaKEHNST KOHLIIEHTPALIIH
pPacTBOPOB

17

Petnenue 3amau ¢ HCMONB30BAHUEM MTOHSITHI
"MaccoBast 10Jis1 paCTBOPEHHOTO BEIIECTBA ",
"MOJIsIpHAsT KOHIIEHTpaus"

18

Knaccugukanust ¥ HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB

19

Cucrematusanus 1 0000LIEHYE 3HAHUHI 10
TEME




20

KonTtponbHast pabora no temam "Ctpoenune
atoma. llepuoauyeckuii 3aKOH U
HepI/IOI[I/ILIeCKaﬂ CUCTEMA XUMHNYCCKUX
snemenToB J[. 1. Menneneesa", "Ctpoenue
Beniectsa. MHoroobpasue BerecTs"

21

Knaccuukauus XUMHYECKUX Peakiuii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMHUH.
3aKOH COXPAaHEHUsI MACChl BELIECTB; 3aKOH
COXPaHEHUs U MPEBPALIECHNs SHEPTUU IPH
XUMHYECKHUX PEaKLUAX

22

Tennoblie 3PPEKThI XUMUIECKUX PEAKLIH.
TepMoxuMHudeckne ypaBHEHHS

23

Brrunciaenus mo YPABHCHUAM XUMHUYCCKUX
peaKLII/Iﬁ U TCPMOXUMHUYICCKUM YPABHECHUAM

24

CxopocTh XMMHUYECKOH peakLuu, eé
3aBUCHUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u karanusatopel

25

I'oMoreHHsbIe U reTepOreHHbIE peaKLun

26

IIpaxrrueckas padora Ne 1 mo reme
"BnustHAE pa3nnyuHbIX (PAKTOPOB HA
CKOPOCTb XUMHUYECKON peakiuun"

27

Ob6parumble 1 HEOOpPATUMBbIEC PEAKIIHH.
XUMHUYECKOE PABHOBECHE

28

IIpaxtrueckas padora Ne 2 o reme
"BiustHUE pa3anyuHbIX (PAKTOPOB HA
MOJIO’KEHHE XUMUYECKOTO paBHOBECHS"

29

DnexTponuTryeckas quccorpanys. CunbHbie
u crabblie 35ekTposuThl. CTeneHp




JUCCoLHaImn

Honnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. BonoponHsiii mokaszarens (pH)
pacTBopa

31 I'maponus coneit. Peakuuu, npoTekaromme B
pacTBOpax 3JIEKTPOJIUTOB
IIpaxrrueckast padora Ne 3 mo reme

32 "XUMHUECKHUE PeaKIUU B PaCTBOPax
3JEKTPONUTOB"
OKUCIUTENBHO-BOCCTAHOBUTEbHBIE

33 peaxunu. Baxxnenmne OKMCIUTENN U
BOCCTAHOBUTEN

34 Meton 31eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

35 DIIeKTPOJIU3 PaCTBOPOB U PACIIABOB
BELIIECTB

36 Pemenne 3ana4 pa3nu4HbIX TUIIOB

37 Pemenne 3anad pa3sau4HbIX TUIIOB

38 CucremaTtuszanus 1 0000IIeHNe 3HAHUH 110
TeMe " XUMHYECKHUE peakiuu"

39 KonTponbHast pabora o Teme "Xumudeckne
peakunn”
Ilonoxxenne Hemerannos B Ilepuonnueckoi

40 cucTeMe XuMmuueckux snemeHTos /1. K.
MeHnneneeBa 1 OCOOEHHOCTH CTPOCHHUS UX
aToMoB. Pu3nyueckue CBOICTBA HEMETAJIIOB

A1 ANOTPOIHSI HEMETAIUIOB (Ha IpUMepe

KHUCTIopona, cepsl, hocdopa u yriepona)




Bonopon: monydenue, pusnyeckue u

42 XUMHUYECKHe CBOMCTBA. [ mapunbl
I"anorensl: HAXOXKAEHUE B MIPUPOJE, CIIOCOOBI

43 NOJy4eHUs, (PU3NUecKre 1 XUMUIECKHE
CBOMICTBA
l'anorenosonopoasl. Baxuerimue

44 KHUCJIOPOACOAEPIKALNE COCTUHEHUS
rajlore€HoOB
JlabopaTopHble U MPOMBIIIJICHHBIE CLIOCOOBI

45 MOJTy4€HUs! TaJIOreHoB. I IpuMenenne
raJIOr€HOB U UX COCTMHEHUN
IIpaxrrueckast padora Ne 4. Pernenne

46 DKCIEPUMEHTAJIbHBIX 3a7a4 10 TEME
"I"anorensr"
Kucnopon: naboparopusie u

47 NPOMBIIIIJIEHHbIE CIIOCOOBI MOy YeHHH,
¢dusngeckue u XuMH4Yeckre cBoicTra. O30H.
IIpumenenune KUCaIOpOAa U 030HA

48 Oxkcunbl U IEPOKCHUIBI

49 Pemenne 3ana4 pa3sau4HbIX TUIIOB
Cepa: HaxOKAEHUE B IPUPOJIE, CITOCOOBI

50 NOJy4eHUs, (PU3HUecKre U XUMUYECKHE
CBOICTBA

51 CepoBonopon, Cyb(puabl

5 Kucnopoacoaepxaiiyue coeuHEHUS CEPBL.
OcobeHHOCTH CBOHCTB CEPHOM KUCIOTHI

53 IIpaxrrueckast padora Ne 5. Pernenne

SKCIEePUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequuenus"

A30T: HaXOXIEHNE B IPUPOJIE, CIIOCOOBI

54 NOJy4eHUs, (PU3NUecKre 1 XUMUIECKHE
CBOMCTBA. AMMMAK, HUTPHUJIbI

55 Kucnopoacoanep:kaine COeAMHEHUS a30Ta.
OcobeHHOCTH CBONCTB a30THON KHUCJIOTHI

56 IIprMmeHeHMe a30Ta U €ro COSAMHEHUH.
A3oTHbIe ynoOpeHus
Docdop: HaXOKAEHUE B IPUPOJE, CIIOCOOBI

57 NOJy4eHUs, (PU3NUecKre U XUMUIECKHe
cBoticTBa. Pochunsl u pochun

58 Oxcunsl hocdopa, pochopconepxkarme
kucnotel. Comu GpochopHOI KUCTOTHI

59 [Ipumenenne ¢pocdopa u ero coenHEHUH.
DocdopHbie yaoOpeHus
IIpaxtrueckast padora Ne 6. Pernenne

60 SKCIEePUMEHTANIBHBIX 3a7a4 Mo TeMe "A30T U
dochop u ux coequHeHws"
VYraepon: HaXOXIECHHUE B IPUPOIE,

61 aNJIOTPONHbIE MO UKALNY;, PH3HUECKUe U
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE

2 Oxcup yriepona(1l), okcun yrnepona(1V),
yTOJIbHASI KUCIIOTA U €€ CONU

63 Pemenne 3ana4 pa3san4HbIX TUIIOB
KpeMHuuii: HaxoxxeHre B IPUPOJE, CIIOCOOBI

64 NOJy4eHUs, (PU3HUecKre 1 XUMUYECKHE
CBOMICTBA

65 Oxcun kpemansa(IV), kpeMHHEBast KHCIIOTA,




CHJIMKATBI

IIpumeHnenne KpeMHUs U €ro COeIUHEHU.

06 CrekJio, ero nojgyueHue, BUJbI CTEKIIa

67 Pemenne 3ana4 pa3san4HbIX TUIIOB

68 CucremaTtuszanus 1 0000IIeHNe 3HAHUH 110
teme "Hemerasmibr"

69 KontponpHas pabdora o Teme "Hemerasbr"

70 AHanu3 pe3yJbTaToB KOHTPOJIBHON paboThl,
KOPPEKLHUS OIUO0K
ITonoxxenne metannos B [lepuoguueckon

71 CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcobeHHOCTH CTPOEHUS SIIEKTPOHHBIX
000JI0YEeK aTOMOB METAJIIOB

7 OO0mue pusznyeckre CBOMCTBA METAJIIOB.
[IpumeHeHe METAIOB B OBITY U TEXHUKE

73 Cnnasbl MeTaoB. Kopposust MeTasios

74 Pemenne 3anad pa3sau4HbIX TUIIOB
DNIeKTPOXUMHUUECKU psil HANpsKeHUH

75 MeTtasuoB. O0mue crnocoObl MoTydYeHus
METAJIJIOB
OO01ast xapakTepucTUKa MeTajuioB 1A-
rpynmnsl [leppoanueckoi CUuCTeMbl

76 XUMHUYECKHUX 3JeMeHTOB. HaTpuii u kaiauii:
noyiyueHue, Gru3ndeckue U XUMHIECKUe
CBOWCTBA, MPUMEHEHUE TIPOCTHIX BEIECTB U
WX COEIUHEHMI

77 O01as xapaktepucTuka MetajuioB 11A-

rpynnsl [leppoandeckoil cuctemsl




XUMHUYECKHUX DJIEMEHTOB. Marauii u

KaJIbIU: MOTy4YeHne, (PU3MIECKUe U
XUMHUYECKHE CBONCTBA, MPUMEHECHUE
MPOCTBIX BEIIECTB U UX COCTUHEHUHN

78

JKécTtkocTh BOIBI U CITOCOOBI €€ yCTpaHEHHS

79

AOMHHUE: TONydeHue, GU3nIeckne u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOWCTBA OKCHUIA U
TUAPOKCHJIA AJTFOMUHHS,
T'HJPOKCOKOMILIEKChI aTFOMUHUS, UX
IpUMEHEHUE

81

Pemenne 3ana4d pa3san4HbIX TUIIOB

82

IIpaxrrueckast padora Ne 7. Pernenne
SKCIIEPUMEHTAIIbHBIX 3324 110 TEMe
"MeTanbl MaBHbIX NOArpynn”

83

OOmas xapakTeprCTHKa METAJIOB
nobounbIx noAarpymn (b-rpymm)
[Tepropnyeckoii CHCTEMBI XUMHUYECKUX
3JIEMEHTOB

84

Pu3nYeCKre U XMMUYECKUE CBOMCTBA XpOMa
Y €r0 COCIUHEHUN, UX MPUMEHEHNE

85

Baxueiimne coenMHEHNs] MapraHua.
IlepmaHraHaT Kanusi, €ro OKUCIUTEIbHbIE
CBOICTBA

86

duznueckre 1 XUMHUYECKHE CBOMCTBA JKeje3a
u ero coenuHenuil. Ilonyuenue u
IIPUMEHEHHUE CIUIABOB JXKeJe3a

87

duznveckre 1 XUMHUYECKHE CBOMCTBA MEOU U




€€ COeIMHEeHUI, UX IPUMEHEHUE

dusznveckre 1 XUMHUYECKIHE CBOMCTBA [MHKA

88 1 €ro COeIMHEHUH, UX IPUMEHEHNE.
I'napokCoOKOMITIEKCHI IMHKA
IIpaxtrueckast padora Ne 8. Pernenne

89 DKCIIEPUMEHTAJIbHBIX 3a7a4 10 TEME
"MerTasutel MOOOYHBIX MOATPYIIT"

90 Pemenne 3anad pa3san4HbIX TUIIOB

o1 O6o0uieHne 1 cUCTEMaTH3ALMS U3y YEHHOTO
Marepuaia rno teme "Metasibl"

92 KonTponpHas pabora mo teme "Metans"

3 AHanu3 pe3yJbTaToB KOHTPOJIBHON paboThl,
KOppEeKIHst OIHO0K
Ponb xumuu B obecrieueHun yCTOHINBOTO

94 pa3BuTHs 4enoBedecTsa. llonsaTue o
Hay4YHBIX METOAAX UCCIIE€OBaHUsI BELECTB
Hayunble npuHIMIEI OpraHU3aLu

05 XHUMHUYECKOT0 MPOU3BOJICTBA.
[IpoMmeiieHHBIE CITOCOOBI IOy YEeHUS
BAXKHENIINX BEIIECTB

96 XHMHYeCcKoe 3arpsisHEHUE OKPY Karoei
CpeZbl U ero NocjaenCTBUs

97 XHUMHs U 300POBbE YEJIOBEKA.
JlexapcTBeHHBIE CpEACTBA

08 Xumust iutny. Ponb xumun B o0ecrieyeHnn
NHIIEeBOI 6e30MacHOCTH

99 Kocmernueckue u napgproMepHbIe CpeacTBa.

BbriroBas xumus




Xumusi B CTPOUTENBCTBE. BaxkHelnue

100 CTPOUTEJILHBIE U KOHCTPYKLIUOHHBIE 1
MaTepHabl
101 XUMUsI B CEIbCKOM XO3SICTBE. |
Opranudeckrie U MUHEpAJbHbIE yIOOpeHus
102 Cucremaruzanys u 0000IIeHHE 3HAHMI 110 |
TemMe
OBIIEE KOJIMYECTBO YACOB IT1O 102

ITPOTPAMME







YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

» Xumusi, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepenun B.W., Jlpo3nos
A.A., Jlynun B.B.; non penakiueii Jlynuna B.B., O01ecTBo ¢ orpaHu4eHHOR
OTBETCTBEHHOCTHIO « [ IPODAY; AkumnoHepHOE 001ecTBO «M31arenscTBo
«ITpocseieHue»

» Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A A., Jlynun B.B.;
noa peaakuueit Jlynnna B.B., O011ecTBO ¢ OrpaHU4eHHONH OTBETCTBEHHOCTHIO

«IPODAY; Akmonepaoe oomectBo «M3narensctBo «IIpocsemienne

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






