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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus Y4eOHOTO IIpeaMera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peaNnu3yroNMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOrO O0Oy4YeHHs, MPHU3BAHO OOECHEUYUTHh O0O0IIE00pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 MPUOPUTETHBIX AUCITUTLIIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MpeaMeTa «XHUMHS» IOIy4aeT
NOAPOOHYI0O  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJAraroIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, CoAep KaHus,
pe3yabTaToB OOy4YeHUs M TPeOOBaHUW K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHS 00YUAIOIINXCSI CPEACTBAMU TIpEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAHABJIMBAECT WHBAPHAHTHOE TMPEAMETHOE COJepKaHue, 00sS3aTebHOE
JUIST W3Y4YEHUs B paMKax OTACNBbHBIX MPOPUIeH, NpeaycMaTpUBaeT



pacrmpesiesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET MPUMEPHOE pacIipeiesieHne y4eOHOro BpeMEHHU, PEKOMEHYEMOT0 JJIst
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriayOJ€HHOM YpPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAaHUPYEMBIX — PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30oBaTelIbHOM
POrpaMMBI CpEeIIHEro oO1ero o0OpazoBaHus (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakKXke€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B IPOrpaMMe MO XHUMHUHU NIPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a mpeiesiaMy yCTaHOBJICHHOM MPOrpamMMOii 110 XUMUHM 00sI3aTeNTbHON
(MHBapHaHTHOW) COCTaBIIONIEH coAepKaHUs YYEOHOro mnpeaMera «XUMUs»
0CTa&TCsl BO3MOKHOCTh BBIOOPA €ro BApUAaTUBHON COCTABJISIONICH, KOTOPas T0JKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIIEHUEM KOHKPETHOTO POt 00ydeHHUSI.

B coorBerctBHM ¢ KoHuenryainbHbIMH nosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
IPEEMCTBEHHOCTH C MOCJIEAYIOLIUM 3TAallOM MOJYyYEHUS] XUMHUUECKOTr0 00pa30BaHus
B paMKax W3Yy4YCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUUIUIMH B By3aX ¥ OpraHu3alusX CpelHero mpodecCcruoHaIbHOro 00pa3oBaHusl.
B aroli cBs13U n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO Ha
paciiupeHre U yriayOJeHHe TEeOpeTUYECKOW W MPaKTUYEeCKOW MOATOTOBKU
OOy4JaronMXcsi, BHIOPABIIMX OMPEAEIEHHBIA MPOPMIb 00yueHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opraHuzanusx npodeccuonanpbHoro ooOpaszoBaHus. Hapsigy ¢ sTuMm, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbHOM MPOTPAMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MPeMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMAIBHOTO
pa3BuTUsl OOydaronuxcs, Ha (GOPMUPOBAHUE Y HHUX OOIIEHHTEIJICKTYaIbHbIX
YMEHUHM, YMEHHMIN paluoHANIM3aluu y4eOHOTO TpyAda M OO0OOMIEHHBIX CIIOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCUUILITMHAPHBINA, HAIIPEIMETHBINA XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS  YIIIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 32 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIpeIMETa.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYECKass XHWMHS» COCTABISICT COBOKYMHOCTh NPEIMETHBIX 3HAHWA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMIM MOJy4YaeT ONpelaeiaEHHOE TEOPETHYECKOE [OMOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHUECKOTO MaTepuara.
Tak, Ha yrnyOn€HHOM YpOBHE M3yd€HHUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHMI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COCIMHEHUI Ha OCHOBE PACIINPEHUs U YTITyOJIeHHs MPEACTaBICHUI O CTPOCHUN
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUECKUX MPEICTABICHHUIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSCHSIETCS C TOYKH 3PCHHS
HYHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUNOB peakiuil JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUM 00 JIEKTPOXMMHUYECKHX TMpoleccax M
AIIEKTPOJIN3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMIPocaM 00 JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIMSHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE TMpeAMEThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa JJisl KJIaCCOB XUMUKO-(PU3ndecKoro npoduiis 60mb110e 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepHaa 1mo oomen xumuu. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJelaH Ha OOIIHOCTh METOJOB MO3HAHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, dJICKTPOJIN3a, MPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTOe.

B To xe Bpemss B COIEpKaHMU TMpeAMeTa Uil KJIacCOB XHUMHKO-
Ounonornyeckoro nmpoduiist OONbIIUKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumus. B 3Tom cirydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIsl 00Jiee 00CTOATEIHLHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NPUMEPY, TaKUE€ CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM I M3YYEHHs CYIIHOCTU MPOIECCOB ()OTOCHMHTE3a, JbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHIYECKOTO IPUMEHEHHS HAyJHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH TpEIMETaMH, BXOMAIIMMH B COCTaB
npeaMeTHbIX oOnactet «EcTecTBeHHO-HayuHble NpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOT'O M CPEIHEro 0011ero oopazoBaHus (Ha 0a30BOM ypOBHE),
3a/layeil MEepPBOCTENIEHHON 3HAYMMOCTU SBJsieTCs (OPMHUpPOBAHHWE OCHOB HAayKH
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOMN JAESITEIIBHOCTH
YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhl. Penienue 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YYEHMS IpEeAMETa NpeaArnoiaracT pealu3aluio TaKhX
LejaeH, Kak:

e (opmMupoBaHME TPENCTABICHUN: O MAaTEpUATHLHOM EIUMHCTBE MHPA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIICHHMH  IpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecIeyeHnn paloOHAIBHOTO TMPHUPOONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJbTYphl YEJIOBEKa, a TAKKE DKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

e OCBOCHME CHUCTEMBbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TEOPUM XHWMHHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOEHMM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 OOIIMX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHHUS
KITFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO pelieHus npo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UIINHN DKOJIOTMYSCKOH 0€30IaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAHUEM U ITEPEPa0OTKOM BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIero o0pa3oBaHUs NpPHU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTAaHUE YOEXKAECHHOCTH B TO3HABAEMOCTU SIBICHUM MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
OO0IIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHBIX U TBOPYECKHUX
criocoOHOCcTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHMIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa O0IECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OOr111ee YKMCI0 YacoB, MPEAYCMOTPEHHBIX ISl M3YYCHHUSI XUMHUH Ha YTIyOJICHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctapisger 306 yacos: B 10 kmacce — 136
yacoB (4 yaca B Heaemo), B 11 kinacce — 170 yacos (5 yacoB B Hezelo).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHUYeCKOM XUMMH.

[TpenmMeT 1 3HaYEHNE OPraHUYECKON XUMHUH, PEACTABICHNE O MHOT000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOXXHOCTM aToma yYIVIEpOJa. XHMMHUYECKas CBSA3b B
OpPraHUYECKUX COeNMHEHUSIX. THIbI TMOpUIN3aIiui aTOMHBIX OpOUTANIel yriiepoa.
MexaHu3Mbl  00pa30BaHWS KOBAJICHTHOW CBs3M (OOMEHHBIA W JOHOPHO-
akuenTopHbli). Tumbl nepekpelBaHHs aTOMHBIX oOpOWUTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexTpodue.

Teopust crTpoeHuss opraHuueckux coeaquHenuii A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpMYIIbI.
CtpykTypHble (OpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OneKTpOHHBIE 3PPEKTHI B MOJIEKYJIaX OPrAaHUYECKUX COCTMHEHUH (MHIYKTUBHBIN U
MEe30MEepHBIN 3P eKThI).

[IpeacraBnenre o KinaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
¢bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruyueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX IMpeBpallleHUil:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPTaHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJICHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ OpPraHMYeCKUX
BEILIECTB.

YriaeBoaopoasl.

Anxanel. ['omonornyeckuil psij ankaHoB, o0mas ¢popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUMHM 3aMEUICHUS, W30MEPHU3aLNH,
JNETUIpUPOBaHMs, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropenus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKJIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LUKJIOATKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AIKEHOB, SP2-TuOpuIu3anus
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas M reoMeTpudeckas
(umc-Tpanc-) uzomepusi. PU3NUECKUE CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMmepusanuu 1 okucienus. [lpasuno MapkoBHukoBa. KauecTBeHHBIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuaM3anysl aTOMHBIX opOuTaneil yriepona. @U3MyecKue CBOMCTBA AJTKUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
okucieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIMX KOHILIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3HWYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMelIeHHs B OEH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IponykThl nepepaboTKu HEPTH, X IPUMEHEHUE B IPOMBILIIIEHHOCTU U B OBITY.

['eHeTnyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénouyn. B3auMoaencTBUE NHUrajoreHalKaHOB ¢ MarHUE€M W IUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPAILLICHUIL:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMHa4HBIM pacTBOpoM okcuaa cepebdpa(l)), kadecTBeHHOEe OOHApYyKEHHE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNpPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BoJOpoIHBIE CBS3M MEXAYy MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOUCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIMK 3aMEILICHUS, B3AMMOACHCTBUE C OPTaHUUYECKUMU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opraHu3M yesioBeka. CriocoObl MOJydeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl ostydenust v npuMenenne penona. Genondopmanbaeruanas cMoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. XMMUYECKHE CBOMCTBA albJAECTHIOB U KETOHOB: PEAKIIUN TPUCOEAUHEHNS.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepursa 1 HOMeHKIIaTypa. Pu3ndeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOEHHOCTH CBOHCTB MYpaBbUHON KHUCHOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MNaJIbMUTUHOBAs, OJIEMHOBAs, JUHOJIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukamus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bIL: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbIACTUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MajlbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B pupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmana: THApPOJIN3, KayeCTBEHHAas pEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJNO3bI: TUAPOIU3, ModydyeHue 3¢upoB uesmuionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHPTa B albJETH] Ha PACKAIEHHON MEIHOW MPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHPTA IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), KAaueCTBEHHBIC pEAKIUU Ha albJerujbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcumaom meau(ll)), peakius riaurepruHa ¢ THAPOKCHIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pelieHrne OJKCHEPUMEHTANIbHBIX 3a7ady 1o TemMaM «Couptel U (DEeHONbI,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A3oTcoaep:xaniue OpraHnvecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyin, obmas ¢opMmyna, U30MEpHsi, HOMEHKIATypa U (PU3NUYECKHUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUEeCKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWINH — IPEICTaBUTEIh aMUHOB apOMaTHUECKOTO psia. CTpOCHHE aHUITHHA.
B3anmHoe BiusHHME Tpynnm aToMOB B MoJekyne aHwinHa. (OcobeHHOCTH
XUMHUYECKUX CBOWMCTB aHWinHA. KauecTBeHHbIE peakiuu Ha aHuiuH. CrocoOsbl
MOJIYYCHUS] M TNpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHCIIOT:  TAHUIHMH, aJaHuH. @OH3uveckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U THIPOIN3 TIEHTH/IOB.

benku kak mpupomHbie TosmMepbl. [lepBuyHas, BTOpUYHAS W TpPETUIHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX MPEBPAIICHUIA:
pacTBopeHHEe OEJIKOB B BOJE, JAEHATypalus OEJIKOB NMpU HArpeBaHWU, IIBETHHIC
peakuuu Ha O€NKW, peHIeHHe OKCIePUMEHTANBHBIX 3aJad [0 TeMaM
«A30TcoJiepKaIIe oOpraHuIecKrue cCoeTMHeHus» U «Pacmo3HaBaHre OpraHUYeCKUX
COCITUHEHUI.

BbicoKkoMoIeKyISIpHBIE COeTUHEHUS.

OCHOBHBIE TOHSATUS XUMUW BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUU, CPEIHSS MOJEKYIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJINBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETUIMETAKPWIAT, MOJUKApOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIUX B €r0 COCTaB, HAX0K/IEHUE MOJIEKYJISIPHOU
(bopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOro BEIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB MOJYYEHUs, ONPEACIICHUE I0JIH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHHE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTIJAEBOJbI, KUPbl, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.



Feorpa(bym: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIICBLIC TIPOAYKTBI, OCHOBLI pPalMOHAJIbHOTIO IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKasi CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAa“,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [0NsIpHOCTD, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexmoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIMOHHOW XUMUU.

BemectBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOpPraHMYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanmsa XuMHUUeCKUX peakiuii B HEOPraHUYECKOW M OpraHUYeCcKOn
XUMHUHU. 3aKOH COXPAHEHHS] MacChl BEIIECTB; 3aKOH COXpAHEHUS U IMPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIe U TeTeporeHHble peakiuu. Karanus u kataiu3aTopsl.

OOpatumMblie U1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnekrponutuyeckas aucconuainusi. CuibHble W cladble 3JIEKTPOJIMUTHI.
Crenenp nuccormanuu. Cpena BOJIHBIX PacTBOPOB: KHUCIOTHAs, HEWTpaibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUI:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHUue
Cpelbl pPacTBOPOB C TMOMOIIBI WHIWKATOPOB, W3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIUU U TOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTaiwioB B [leproinyeckoi CHCTEME XUMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u
yraeposa).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxkHeue KUCIOPOACOACpIKAIIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTYyUCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. OuU3NYeCKUe U XUMUUYECKHE CBOICTBA M MPUMEHEHHUE KHUCIOpoaa U
030Ha. OKCUIBI U IEPOKCUIBL.



Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOCHHOCTH CBOMCTB CEpHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3UYEecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMenenue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMydeHUs, (U3HYECCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

VYrnepon, HaxoxJIeHHE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALIMY.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €r0
COCIVHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuieckue cBorctBa. Oxcun kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KpeMHus 1 ero coeAuHeHnil. CTEKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproanveckoil cuCTEMEe XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmerauioB.  OOmme  crocoOsbl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3uum MeramioB. CrnocoObl 3alMThl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmnel [lepuonnueckoit cucTemsl
XUMUYECKUX JIeMEeHTOB. HaTpuii u kanuii: nonydenue, GU3n4ecKue 1 XUMUYECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mast xapakrepuctuka metaioB |IA-rpynmer I[lepuonuueckoit cucteMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TToTy4YeHue, pUu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOrO BEIIECTBAa M €ro coeAuHeHuW. AmoTepHble CBOMCTBA OKCHAA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.



OO6miass  xapakTepucTHKa MeTauioB MoOouHbIXx mnoarpymnn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMUYECKHUX AJIEMEHTOB.

Pu3nuecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

@u3nuecKkue M XUMHYECKHE CBOMCTBAa MapraHlla U €ro COEIUHEHMUII.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
ruapokcuabl u conu xxenesa(ll) u xemeza(lll). TTonydenrne n npuMeHeHHUE Kene3a u
€ro CIUIaBOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MeIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCHU/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LMHKA U €r0 COCIMHECHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCICTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAILUIOB C BOJIOM (BO3MOKHO HCIIOJb30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJIe3a C pacTBOpPAMH KHUCIOT U
1IeJI0Y€ei, KaYEeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
W KaTUOHBI METAJJIOB, B3aUMOJEHCTBUE THAPOKCUIOB aTIOMUHUS M IHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA dyenoBedyecTBa. [loHsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OpTaHU3aIMN XUMUYECKOTO MTPOU3BOACTBA. [[pOMBIIITIEHHBIE CITOCOObI
MOJIYYCHHS] BAXXHEHIIIMX BEIIECTB (Ha MpUMEpPE MPOM3BOJCTBA aMMHAKa, CEPHOMN
KHUCJIOThI, M€TaHoJa). [[poMbIIIEHHbIE CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi ®W 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. POk XMMUN B pa3BUTUU MEAUITUHBI.

XuMus TUIIMA: OCHOBHBIE KOMITOHEHTBI, MHUILEBbIE J00aBKU. Pojib XuMuu B
oOecIieyeHnH IMUIIEBOI OE€30IIaCHOCTH.



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOro UCIOJIb30BaHUS MPenapaToB OBITOBON XMMUM B TOBCEAHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBE. OpraHu4ecKrue 1 MUHEPAJIbHBIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJJHOTO M3 YUAaCTBYIOIIMX B PEAKIIUHU BELIECTB, MACChI
(00BEMa, KoIMYeCTBa BELIECTBA) MPOIYKTOB PEAKIINH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CIIA OJTHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBOpe, J0JIM BBIXOJA IPOLYKTA PEAKLIUU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TNpU  HU3YYECHUH OOmed
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCU(PUKalUs, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepusi, MUKpPOMHUP, MAaKPOMHUP, aTOM, 3IEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusm, 3Kocucrema, buocdepa, MeTadboiIn3M, Makpo- u
MUKPOAJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOIbI, HYKICUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KDYTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TTOJIE3HBIE UCKOTAeMbI€, TOILJIMBO,
pecypchl.

TexHonorusa: XMMUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprus, CTPOUTEIIbHbIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmareBTHUECKAS MPOMBIILICHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
npenaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHalIOB, 3JEKTPOHHAs
MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOTIPEACIICHUIO; HATUYHE MOTHUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA IIO3HABATEIHLHON M TMPAKTHYCCKOW EATECILHOCTH
OOy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyyarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY W ITPABOTIOPSIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax M TIPaBUIaX MEKIUIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/ITAHNN YIEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHITOJTHECHUN XUMHUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
TIOCTOSTHHOTO TPY/Ia YUYEHBIX U MMPAKTHKOB,;

WHTEpeca 1 MO3HABATEIHLHBIX MOTHBOB B MTOJYUYE€HUH U MOCIEIYIOIIEM aHATTN3e
nH(OPMAITUH O MTePEAOBBIX JTOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XMMUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEeIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAUBUIYATbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIECO00PA3HOT0 OTHOIIEHUSI K TMPUPOAE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHKCHUM XUMHUHM IS
pelIeHus BOMPOCOB PAllMOHAIBHOTO MPUPOI0TIOJIb30BAHMUS;



AKTUBHOTO HENPUATHUS JIEUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YHs PA3BUTOrO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpPYKAalOUIEM MHpE Kak O €IMHCTBE MPHUPOIbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOM HAIPABICHHOCTH M BayKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHaIbHOW KYJbTYpbl, B PpELIEHUU TIJI00ANBHBIX MpoOIeM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHEIMIHOTO TPY/Ja U SKOJOTMYECKH KOM(POPTHOM KU3HHU KaXKI0TO 4jieHa O0IEeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHbBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATENbCKOM NeSITEbHOCTY;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
NEeSATETbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI



MeranpenMeTHbIe PE3yIbTAaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero o0pa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IIEJIOCTHOCTh, HAyYHOM KapTHHBl MHUpPa H CHEeNU(PHKYy METOJOB TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPyTHE);

YHUBEpCAIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIBHOM KOMITETEHIIMH 00YYaroIInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI W KPUTEPUM MJId KJIAacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pPElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUYECKUX 3ajad, MPUMEHSThH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IIPOBEACHHS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (hopMyInpoBaTh
000OIIIEeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHNS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIIECHUS MPAKTUYECKHUX 33724, IPUMEHEHUIO PA3TMYHBIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MIHTEpHETa), aHaIM3upOBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
MIPE/ICTABIICHNUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

WCITOJIB30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPU PAOOTE ¢ XMMHUIECKOM
uH(popMaluen: NMPUMEHITh MeXIpeaMeTHble ((pU3ndyeckue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI B XOJI€ TUAIOTa W/UITN
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpPE3EHTAUUEN pe3yJbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
IIOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINIOJIHEHNUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peaau3alui y4eOHOro MpoeKTa, U (POPMyIHpPOBATH BHIBOIbBI
10 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh HaubOojee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATHI

[IpenmMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT clieuu(pruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbI€ 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIPETAIMN U MPEOOPA30BAHUIO 3HAHUM, BUJIBI JIEATEILHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAaHUN B Pa3JIMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOILIEH KYJIbTYpBI
YeJI0OBEKA, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHAS aToma, THOpUAW3alys AaTOMHBIX oOpOuTaned, WOH, MOJIEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHHs; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIHNE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XHUMHUYECKHX pEaKIHi, TEepMOAMHAMHYECKMX U KHHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3AMMHOM BJIMSIHUHM aTOMOB U TPy aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbI 3dexTsl, opuentantsl | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPEepadOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTAaBJICHHS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknatype (IUPAC) u nmpuBoauTh TpUBHANIbHBIC Ha3BaHUS ISl OTICIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJIbTo3a, (PPyKTO3a, aHWJIWH, TUBUHII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XHMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKIE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TIPEACTABUTEICH pa3IUYHBIX KIIACCOB
OpPraHMYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX U CIOXHBIX A()HUPOB, KUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
aAMUHOKHCIIOT,  OeNnKoB, yraeBomoB (MOHO-, JU- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPraHUYeCKUX COCTMHEHUH OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEPTh, MPUPOIHBINI ra3, yrojb), CIOCOObI €ro NepepadoTKU U MPAKTUYECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHMUS,

c(hOpPMHPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OTIEpPaIliy MBICIIUTEILHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



BBISIBJICHUE IPUYUHHO-CIJICICTBEHHBIX CBSI3€W — JIJIsl U3YUYEHHUs CBOWMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI M0 OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpaBHEHUSAM XHMHUYECKUX PEAKIUN C HCIOIb30BaHUEM (U3NYECKUX BEIHMUUH
(Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapAaKTEPU3YIOIIMX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKJICHUIO XUMHUYECKOU (POpMYIIbI
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
UCIIOJIb30BaTh MOTYUYEHHbIE 3HAHUS JJI IPUHATUS TPAMOTHBIX pELICHUN MpodiemM
B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUU: CAMOCTOSITENIbHO IJIAHUPOBATH U MPOBOAMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MpPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO JEHCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIISATh LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMUYECKYIO0 HH(OpMaIIKIO, TepepadaTbiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHUH C ITOCTABJIEHHON yueOHOM 3a1ayeil.



11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAYK M €€ poJii B 00€CTCYCHUH YCTONYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHHH PAlMOHAJILHOTO MPUPOIOINOIb30BaAHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraIOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 00010YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKOU PEaKIMi, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEeBpAICHUs] SHEPTUU MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMSI MPUUUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHHUI; COBPEMEHHbIC MPEACTaBICHUSI O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJICKYJSAPHOM M HAJIMOJICKYJISIPHOM YpPOBHSX;
MPEJICTAaBICHUS O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MNPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHUH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM MCTOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOUINE TMOHATUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucremarudeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTraHMYECKUE BEIIECTBA
10 UX COCTAaBY, XUMUYECKUE PEAKIMHU MO PA3IMYHBIM MIPU3HAKAM (UHCITY U COCTaBY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITEJIbHO BbIOMpaTh OCHOBAaHMA U KPUTEPUM i1  KiaccU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTE€pU30BaTb SJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE M BO30YXKAEHHOE SHEPIeTUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JIOUCK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTH ~YMEHHUSI PACKPBIBATh CYHUIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB I[IMHKA U aTFOMUHUSA );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX pEeakuil ¢ Y4ETOM HMX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TaKKE XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHSI TIO]] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIre Hay4yHbIe MPHUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUNA MPUPOAbI — HAONOJIEHUE, W3MEPEHHE, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
IOHATUN «MaccoBas JOJ BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakluy; 3HAYE€HHUS BOAOPOJHOIO TOKa3aTesiss pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeNIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpuMecH); JOJU BbIXOAa MPOAYKTA PEAKINH; 00bEMHBIX OTHOIIEHU ra3oB.;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
NOATBEPKIAEHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKHUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO MHAWKATOPOB, H3YyYECHUE BIUSHUA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOJIoIeHHEeM MpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOpMYJIUPOBATH 1EJIb UCCIAEAOBAHUS, MPEACTABIATH B Pa3IMYHOM
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHMBATh  HX
JIOCTOBEPHOCTD;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTopHBIM 00OpyJAOBaHUEM, OOpalieHUsl C BEIIECTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTHXKEHUA €€ YCTOWYMBOTO pa3BUTHSA, OCO3HABAaTh OMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U ydeOHO-HAy4dHAs
JauTepaTypa, cpeacTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMAILIHIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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Crpoenue aToma.
[Tepuoanueckuii 3aK0H U
1.1 [Tepunonnueckas cucrema 13
XUMUYECcKHX 351eMeHToB 1. 1.
Menneneena
12 CtpoeHue BemiecTna. 17 1
' MHuoroo0pasue BemecTB
1.3 XUMHYECKUE peaKINU 28 1 2
Hroro no paszneny 58
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeranms 48 2
2.2 Merannsl 40
Hroro 1o pasuery 88
Pa3znen 3. Xumus u :Ku3Hb
31 MeTo/1bI TO3HAHUS B XHMHH. 18 L
' XUMUSA U KU3Hb
Hroro 1o pasneny 18
O0o01IeHre U cucTeMaTu3alus 3HaHU| 6




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne ni/n

Tema ypoka

[IpenMeT 1 3HaUYE€HHE OPraHUYECKON XUMUH,
MPEACTABICHUE O MHOTOOOpa3uu OpraHuIECKUX
COEIMHEHUN

DJEeKTPOHHOE CTPOEHHE aToMa yriepoja (OCHOBHOE U
BO30YXIEHHOE COCTOsIHMSI). BajleHTHBIE BO3MOKHOCTH
aToma yriepoja

XuMHYeckas CBSI3b B OpPraHU4YECKUX COCTUHEHUSX.
MexaHnu3mbl 00pa30BaHMs KOBAJIEHTHON CBSI3H,
crocoOBbl pa3phiBa CBsA3EH

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTesibHbIE

pecypchl

XuMuHyeckas CBSI3b B OPraHUYECKUX COEITMHEHUSX.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H,
CrocoObl pa3pbiBa CBsI3EH

Teopus cTpoeHUsI OpraHUYECKUX coeTMHEeHu A. M.
byrneposa

Buael uzomepun: CTpykTypHas, IpOCTPAaHCTBEHHAS.
OnekTpoHHbIe () ()EKTH B MOJIEKYIIaX OPTaHUYECKUX
COCIMHEHU N

Buasl nzomepun: cTpyKTypHas, IpOCTPAHCTBEHHAS.
DOnekTpoHHbIe () ()EKTH B MOJIEKYIIaX OPTaHUYECKUX
COEeIMHEHUN




[IpencraBnenue o knaccupukanuu u

8. cucremarrueckas Homenkiatypa (IUPAC)
OpraHUYECKUX BEIECTB
[IpencraBnenue o knaccupukanuu u
9. cucrematnueckas Homenkiatypa (IUPAC)
OpPraHUYECKUX BEIECTB
10. Knaccudukanus peakiuii B OpraHM4eCKON XUMHUH
11. Knaccudukanus peakiyii B OpraHu4eCKON XUMHH
12 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 TeMe
' «TeopeTnyeckrne OCHOBBI OPraHUUECKOU XUMHUK»
13 CucremaTtu3zanus u 0000IIeHHE 3HAHUN TI0 TeMe
' «TeopeTnueckrue OCHOBbI OPraHUYECKON XUMUU»
AJKaHBI: TOMOJIOTHYECKHH psifl, 001mas ¢popmyia,
14. HOMEHKJIATypa U U30MEPHs], dJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
15. PuU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKaHOB
16. Pu3nyecKue 1 XMMUYECKHE CBOMCTBA aJIKaHOB
17. PuU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKaHOB
18 Haxoxnenue ankanos B npupoze. CrocoOsl
' MOJIYYeHUS] U IPUMEHEHUE AIIKAaHOB
19 Haxoxnenue ankanos B mpupoje. CriocoOs
' MOJIYYeHUS] U IPUMEHEHUE AIKAaHOB
[uxnoankansl: obmas Gopmyia, HOMEHKIATypa U
20. U30MepHUsl, 0COOEHHOCTU CTPOCHUS U XUMHUECKUX
CBOICTB, CITOCOOBI OJyYEHUSI U IPUMEHEHUE
Huknoankansl: o0mIas popmysa, HOMEHKIATYpa U
21. U30MEepHsl, 0COOEHHOCTH CTPOEHHS U XUMUYECKUX

CBOICTB, CITIOCOOBI OJTyYEHUSI U IPUMEHEHUE




22.

23.

24.

25.

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHHE
MOJIEKYJISIPHON (hOPMYJIIbl OPraHUYECKOr0 BELIECTBA
10 MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX B
ero cocras. Cucremaru3zanus U 0000IIeHNE 3HAHUH 110
teMme «lIpenenpHple yriueBoIopoaAbl — alIKaHBbI,
LUKJIOAJIKAHbD»

Pemenue pacuéTHBIX 33724 Ha onpeIesieHre
MOJIEKYJISIPHOUM (POPMYJIIbI OPTraHHYECKOTO BEIIeCTBA
10 MacCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B
ero cocraB. CucreMaru3aius 1 0000IeHE 3HAHUH 110
teme «lIpenenbHbie yriaeBOAOPOIbl — AJKaHBI,
LIUKI0AJIKAHbI»

AJKeHBI: TOMOJIOTHYECKH psif, obimas ¢popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHue MoseKyl. CTpyKTypHas ¥ LIUC-TpaHC-
M30MEpPHUsI aJIKEHOB

CnocoObl MOJIY4YCHHA U MPUMCHCHUC aJIKCHOB

26.

27.

28.

dusnyeckue U XUMUYECKHUE CBOMCTBA aJIKEHOB.
[IpaBuiio MapkoBHUKOBa

Puznyeckne 1 XMMUYECKHE CBOMCTBA AJIKEHOB.
IIpaBuno MapkoBHHKOBa

[TpaxTrueckas padota Ne 1 o reme "Ilonyyenue
ATUJIEHA U U3yYEHHUE €r0 CBOMCTB"

29.

30.

Pemenne pacuéTHbIX 3a7a4 Ha OIpeieeHHe
MOJIEKYJISIPHOM (OpPMYJIbl OpraHHMYECKOT0 BEIIeCTBa
AnKagueHsl: CONpsKEHHBIE, U30JUPOBAHHBIE,
KymynupoBaHHble. OCOOEHHOCTH JIEKTPOHHOTO
CTpOECHUS




31. Crioco0bI mostyueHus 1 IPUMEHEHHE alTKaleHOB
32. XUMHUYECKUE CBOMCTBA CONMPSKEHHBIX JTUEHOB
33. XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX TUECHOB
AJKUHBI: TOMOJIOTHYECKHH psif, 001mas hopmyia,
34. HOMEHKJIaTypa, IEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII, PU3NUYECKUE CBONCTBA
35. XHUMHYECKUE CBOMCTBA aJIKUHOB
36. KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b
37. CniocoOblI MoTy4eHus U IpUMEHEHHUE alIKUHOB
38 Pemenne 3ampad: pac4€Tsl 10 YPaBHEHHUIO XUMUYECKOU
' peaKkuu
39 Pemenne 3anpad: pac4€rsl 10 YpPaBHEHHUIO XUMUYECKOU
' peaxiuu
40. Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe
ApeHBbI: TOMOJIOTHYECKUH psifl, 001Iast popmya,
a1 HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
' CTPOEHHUE MOJIEKYI OeH30J1a U TOIyoja, UX
¢du3nueckre CBOUCTBA
42, XUMHYECKUE CBOMCTBA APEHOB: PEAKIIMH 3aMEIICHUS
43 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
' NPUCOETUHEHNUS, OKUCIIEHHE TOMOJIOTOB OeH3011a
44, Oco0eHHOCTH XUMHUYECKHX CBOWCTB CTUPOJIA
45 Pewienne pac4€THBIX 3a/1a4 HA ONPEACIICHUE
' MOJIEKYJISIPHOM (OpPMYJIbl OpraHHMUECKOI0 BEIIeCTBa
46. CriocoObI nostyueHust 1 IpUMEHEHNE apeHOB
47. [Tpuponnsiii raz. [lomyTHble HEQTAHBIE Ta3bl
48. KaMeHHbI# yronb U MpoIyKThI €ro nepepadoTKu




Hedtp 1 ciocoOsr e€ nepepadotku. [Ipumenenne

49 MIPOJIYKTOB TIepepaboTKu HePTH
50 lNanorenonpoun3BoAHbBIE YTIIE€BOAOPOIOB: 3JIEKTPOHHOE
' CTPOCHUE; PEAKIIMU 3aMEIIECHUs rajioreHa
JelicTBUe 1IeI04€i Ha TAJIOTEHITPOU3BOIHBIE.
51. B3aumMoneiicTBre qurajoreHajakaHoB ¢ MarHHEM U
LIMHKOM
52 Pacuétpl o ypaBHEHUSAM XUMHUECKUX PEaKIIUM.
' CucreMmaru3anus 1 0000IIEeHHE 3HAHUH 110 TEME
53 ['ereTrueckas CBA3b MEKIY PATMUYHBIMA KJIACCAMH
' YTIIEBOJOPOIOB
£4 ['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMU
' YIJIEBOJIOPOIOB
56 ['eHeTHueckas CBA3b MEKIY PA3TMUHBIMA KJIACCAMHU
' YIJIEBOIOPOIOB
56 CuctemaTtuzanus 1 0000IIeHHE 3HAHUM 110 pa3aeny
' "Vraesomopomasr"
57. KonrponbHas pabdora 3a 1 nonxyroaue
[IpenensHBIC 0THOATOMHBIC CITUPTHI: TOMOJIOTHICCKUHT
53 pan, obmast popmyna, CTpOSHHUE MOJIEKYJI, H30MEpHs,
' HOMEHKJIaTypa, Kinaccuduxanms, pusndeckre
CBOMCTBaA
59 XUMHUYECKUE CBOMCTBA MPEAETbHBIX OJJHOATOMHBIX
' CITUPTOB
50 XUMUYECKUE CBOWCTBA MPEIETbHBIX OJHOATOMHBIX
' CITUPTOB
61 CriocoObI Moy4eHus U IPUMEHEHHE OJTHOATOMHBIX

CIIUPTOB




[IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEPHS,
0COOEHHOCTH (PU3MUECKUX U XUMUUECKUX CBOMCTB

[IpocTeie 3(hupbl: HOMEHKIATYPA U U30MEPUS,
0COOCHHOCTH (PU3NYCCKUX U XMMHUYECKUX CBOWCTB

MHuoroaroMHEIE CIIMPTHBL: 3TUJICHTJIMKOJIb U TJIMIECPUH,

o4 uXx (pU3NYECKHe U XUMHUYECKUE CBOICTBA
65 MHoOroaToOMHbI€ CIIUPTHI: ITUJIEHTJIUKOb U TJIMLEPUH,
' uXx (pU3NYECKHe U XUMHUECKUE CBOICTBA
66 Crioco0bI mosrydeHus 1 IPUMEHEHNE MHOTOaTOMHBIX
' CITIUPTOB
67 @deHouI: CTPOECHUE MOJIEKYJIbI, (PU3UYECKHE CBOMCTBA.
' TokcnyHocTs (heHona
68. XuMu4eckue cBoicTBa (heHoa
69. XuMuyeckue cBoiicTBa (heHona
70. CrniocoOslI nostydeHus U NpuMeHeHue GpeHomna
[Tpaktuyeckas padora Ne 2. Pemenue
71. AKCIIEPUMEHTAIbHBIX 33/1a4 1o Teme "CrnupThl U
¢deHnomnsr"
72 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110 TeMe
' "CriupThl U peHonb"
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE
73. KapOOHMIIBHOM TPYMIIbI; TOMOJIOTUYECKHE PSIJIBL,
oOmas ¢popmyia, M30MepUsl U HOMEHKJIaTypa
74 Anbaeruipl ¥ KeTOHBI: (U3UYECKUE CBOMCTBA;
' PEaKIUK IPHCOETUHEHUS
25 Peakuuu oknciaeHNs U KaUECTBEHHBIE PEAKIINU

AJIbACTUOB 1 KETOHOB




PeaKI_[I/II/I OKHMCJICHUA U KaUCCTBCHHBIC PCAKIINU

e. aJbJIETUIOB U KETOHOB
77, CriocoO0bI MOTy4eHUs albJICTHI0B U KETOHOB
78 OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBbIE KUCIIOTHI,
' OCOOCHHOCTH CTPOCHHUS UX MOJIEKYI
79 N3omepust 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT, UX
' (usHuecKre CBONCTBA
80 XUMUYECKUE CBOWCTBA MPEIEIbHBIX OJJHOOCHOBHBIX
' KapOOHOBBIX KHCIIOT
81 Oco0eHHOCTH CBOICTB MypaBbHUHON KHCIOTHI.
' Mmuoroo6pa3ue KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
82 apOMaTUYECKUX KapOOHOBBIX, TMKAPOOHOBBIX,
' TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICHIMX KapOOHOBBIX KHCIOT
83. [TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX KUCIOT
84 CriocoObI nostyyeHust 1 NpUMEHEHNEe KapOOHOBBIX
' KHCIIOT
85 CrnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN Psifl, 00IIast
' dbopMyna, ©30Mepusi U HOMEHKJIaTypa
86. dusnuecKkue U XUMUYECKHe CBOUCTBA 3(UPOB
87. dusnuecKkue U XUMUYECKHe CBOUCTBA 3(UPOB
Pemenne pacuéTHbIX 3a1a4: 10 YpaBHEHHUIO
88. XAMHUYECKOW PEaKIU, Ha ONPEJEICHNE
MOJIEKYJISIPHOM (OpPMYJIbl OpraHMUECKOI0 BEIIeCTBa
Pemenue pacu€THbIX 3a1a4: 110 YpaBHEHHUIO
89. XUMHYECKON pPEaKIMH, Ha ONPEEICHHE

MOJIEKYJISIPHOM (OpPMYJIIbI OPraHHMYECKOT0 BEIIeCTBa




[IpaxTuueckas padora Ne 3. Pemenue

90. AKCTIEPUMEHTAIBHBIX 3a71a4 1o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuph!"”
o1 XKupsr: crpoenue, GU3NIECKUE U XUMUYECKHE
' cBoiicTBa (THIPOIIH3)
92 Kupsl: ctpoenue, pusndeckue 1 XUMHYECKHE
' CBOMCTBA (THIPOJIN3)
93 OcoOeHHOCTH CBOWCTB JKUPOB, COAEPIKAILUX OCTATKU
' HEIpeAeNIbHBIX )KUPHBIX KUCIOT. JKupsl B npupoe
Mpbuia Kak coJid BbICIINX KapOOHOBBIX KHCIIOT, UX
94, Moroniee nercrue. IloHsiTe 0 CHHTETUYECKHUX
Mmoromux cpenacrax (CMC)
95 ['eneTnueckas CB3b yrieBOJOPOAOB U
' KHCJIOPOJICO/IEPIKAIIUX OPTaHNYECKUX BEIIECTB
96 I'eneTnyeckas CBSI3b yII€BOIOPOAOB U
' KHCJIOPOJICOIEPKAIUX OPraHUYECKUX BELIECTB
97. Pacuérel no ypaBHEHUSIM XUMHUYECKHUX PEAKLIUN
98. Pacuérel 0 ypaBHEHUAM XUMUYECKUX PEAKLIUN
Cucremarusanus 1 0000IeHNEe 3HAHUH 110 TEME
99. «KapOoHUIbHBIE COEIMHEHUS: alIbJIETH/Ibl U KETOHBI.
Kap6onossie kucinotsl. CriosxkHbie 3gupsl. JKupbi»
100 OO0mras xapakTepucTHKa YTJIEBOIOB U KilacCHU(pHUKaIus
' YIIeBOJI0B (MOHO-, IU- M TIOJMCAXAPHU/IBI)
101 MoHocaxapupl: GU3NUECKUEe CBONCTBA U HAXOXKACHUE
" B Opupoe
102 Momnocaxapuibl: (pU3MUecKre CBOMCTBA U HaX0XIECHUE

B IIPHPO/JIC




[IpuMeHeHue roKo35l, €€ 3HaUYeHue B

103. JKU3HEACITSIIPHOCTH OpraHnu3Ma
104 Hucaxapuibl: caxapo3a, MajabT03a U JIAKTO3a.
' Haxoxaenne B pupoe U NPUMEHEHUE JTUCAXapUIOB
105 [Tonucaxapuasl: CTpOSHUE MAKPOMOJICKYI,
' bu3HYecKrue U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
Pemenue pacdeTHbIX 3a7a9 Ha ONPEACTICHHUE TN
106. BBIXO/Ia MPOJYKTa PEaKIMU OT TEOPETHUUECKU
BO3MO>KHOI'O
107. CucremaTtu3zanus U 0000IICHIE 3HAHU 10 Pa3IeiTy
108 KoHTpoinbHas pabota 1o Teme
' "Kucnopoacoaepxaiiye opraHMi4ecKue coeTuHeHus"
AMUHBL: K1accuuKaIys, CTpoeHUE MOJICKYJI, 00IIast
100. dbopMmyna, u3oMepusi, HOMEHKIIaTypa U (pu3ndeckue
CBOMCTBaA
110. XvMHYeCcKUe CBOMCTBA alu(PaTHUECKUX aMUHOB
11 AHUJIVH: CTPOCHUE aHWIMHA, 0OCOOEHHOCTH
' XHMHYECKUX CBOMCTB aHHIIMHA
112 AHUWJIVH: CTPOCHUE aHWJINHA, 0OCOOCHHOCTH
' XAMHYECKHUX CBOMCTB aHMJIMHA
113 CriocoOsbI oTy4eHus U IpUMeHeHue ann(aTudecKux
" aMHUHOB
AMUHOKHUCIOTHI: HOMEHKJIATypa U U30Mepus,
114. ¢usnueckue cpoicTBa. OTHENbHbBIE IPEICTABUTENH Ol
AMHHOKHCIIOT
XHUMHUYeCcKHe CBOMCTBA aMHHOKHCIIOT, HX
115. OMOJIOrHYeCcKOe 3HaUeHNUE aMUHOKUCIOT. CHHTE3 U

TUAPOJINU3 ICITHAOB




116.

Benku xak npupoaHbIe TOTMMEPHI; CTPYKTYPhI OSJIKOB

117.

118.

XuMuyeckue CBOMCTBA OEJIKOB

A3o0TcoepKallre reTepoOluKINUEeCKIE COSTUHEHHUS.
HyxknenHoBbIe KUCIOTHI: COCTAaB, CTPOCHUE U
Ouostornueckas poib

119.

A3oTcozepKalie reTepouKINIYecKUe COCIMHEHUS.
HyxnenHoBbIe KUCTOTHI: COCTaB, CTPOCHHUE U
Ouosnoruveckas poib

120.

121.

122.

[IpakTrueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoeprKalme OpraHnyecKue coequHeHus"

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIbHBIX 33/a4 110 TeMe "Pacnio3HaBanue
OpPTraHUYECKUX COCTMHEHUI"

KonrtponsHas pabora no reme "A3oTcoaepxaine
OpraHUYecKHe coequHEeHus"

123.

OCHOBHBIE TTOHATHS XUMHU BBICOKOMOJICKYJIAPHBIX
COGJII/IHGHI/Iﬁ N MCTOABI UX CUHTE3a —II0JIMMEPHU3alI A
" IMOJIMKOHACHCAI s

124,

125.

OCHOBHBIE TTOHATHS XUMHU BBICOKOMOJICKYJIAPHBIX
COC}II/IHGHI/II\/'I U METOAbI UX CUHTE3a —II0JIMMEPHU3alI
" IMOJIMKOHACHCA s

IInactMaccel. YTunuzauus u Hepepa60TI<a IJ1aCTUKa

126.

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHTteTnyeckue. [lonumepsl cnenuanbHOro
Ha3HaYECHHUs

127.

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHax




D1acToMepbl: HaTYPAJIbHBI CHHTETUYECKUE KayUyKH.

128. Pe3una 1
[IpakTuueckas padora Ne 6. Pemenue

129. HKCIIEpUMEHTANIbHBIX 33/1a4 110 Teme "Pacno3HaBanue 1
IJ1aCTMAacc ¥ BOJOKOH"
O06o0011eHre U cUcTeMaTU3alus H3Y4eHHOTO

130. MaTtepuaa 1o teme "BricokoMOoeKyIspHbIe 1
coeuHeHus"

131, O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO 1
Marepuaina o kypcy 10 knacca

132, O06001IeHne U CUCTEMAaTH3AIMS H3YYEHHOTO 1
Martepuana o kypcy 10 knacca

133. HroroBast kKoHTpoIbHAs paboTa 1

134. AHanu3 UTOroBoi KOHTPOJIbHOM pabOThI 1

135. O06o01eHre 1 moBTOpeHne u3yueHnoro B 10 kimacce 1

136.  OO0oOuieHne u MOBTOpeHue u3ydeHHoro B 10 kiacce 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Konrpoabnbsie IIpakruyeckue tuppossie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypest
1 Atom. CocTaB aTOMHBIX s7iep. XUMHUYECKHUH 371E€MEHT. 1

' H30T01BI
’ CtpoeHue 3JIeKTPOHHBIX 000I0YEK aTOMOB, KBAHTOBbBIE 1

' ypcna
3 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE 1

' qpcia
4 Knaccudukanus XuMU4IeCKuX 3JIeMeHToB (S-, p-, d-, f- 1

AIIEMEHTHI)

5. Pacrnipenenenue 31€KTPOHOB 110 aTOMHBIM OpPOUTANISM 1
6. Pacnipenenenue 351eKTPOHOB 1O ATOMHBIM OpOUTATISIM
7 DneKTPOHHBbIE KOH(UTYpAITUN aTOMOB JIEMEHTOB B 1

' OCHOBHOM U BO30YXKIEHHOM COCTOSIHUH
8 DNeKTPOHHBIE KOH(UTYpAITUTU HOHOB. 1

' DIEeKTPOOTPULIATETLHOCTh
9 DNIeKTpOHHBIE KOH(PUTYpPAITUA HOHOB. 1

' DIIEKTPOOTPHIIATENEHOCTh

Ilepuonnueckuii 3akoH u [leprnonnueckas cucrema

10. xumudecknux 3nemeHToB J[. . MeneneeBa, CBs3b C 1

COBPEMEHHOM TeOpHuel CTPOEHUS aTOMOB




11.

3aKOHOMCpHOCTI/I W3MCEHEHHS CBOMCTB XUMHUUECKHX
3JICMCHTOB U 06p83yeMI)IX HMH IIPOCTBIX U CIIOKHBIX
BCIIECTB I10 I'pylIiaM U nepuoaam

12.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEILIECTB 110 TPYIIIAM U IIepuogam

13.

14.

Cucremarusanus U 0000IEHUE 3HAHUN 110 TEME
Buibl XuMu4ecKoi cBsI3u. MexaHu3Mbl 00pa3oBaHUs

KOBaJICHTHOM CBSI3U. BOI[OpO,I[HaSI CBA3b.
Me)KMOJ'IeKy.]'IHpHHC BSaHMOHCﬁCTBI/IH

15.

BaneHTHOCTE U BaJIEHTHBIE BO3MOYXHOCTH aTOMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X T€OMETPUUCCKHM
CTpOCHHEM

16.

BasieHTHOCTB 1 BaJIeHTHBIE BO3MOHOCTH aTOMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUECKUM
CTPOCHHEM

17.

18.

[IpeacraBneHuss 0 KOMIUIEKCHBIX COEAMHEHUSX: COCTAB U
HOMEHKJIaTypa

BemectBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHusl. TUIbI KPUCTAIUTMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

19.

BCHIGCTBa MOJICKYJIIPHOT'O U HEMOJICKYJIAPHOI'O
CTPOCHUH. Tuner KPpUCTATNINYCCKUX PCUHICTOK U CBOMCTBa
BCIICCTB

20.

[TonsiTne o nucnepcHbIX cucteMax. [IpencraBienne o
KOJUTOUTHBIX PacTBOPax




HUctuaabIC PaCTBOPLI: HACBINICHHBIC U HCHACHIICHHBIC,

21.
pactBopuMocTbh. Kpucraminoruaparst
22. Crioco0bI BeIpaXeHUsI KOHIIEHTPALUU PACTBOPOB
Pemenue 3aau ¢ ucnosib30BaHUEM MOHATUH "'MaccoBast
23. JIOJIsl paCTBOPEHHOIO BemecTna', "MosipHas
KOHIIeHTpanus"
Pewienue 3aa4 ¢ ucnosnb30BaHUEM MOHATUN "MaccoBas
24. JIOJIsl paCTBOPEHHOIO BemecTna', "MosipHas
KOHIIeHTpanus"
Pemenue 3aiay ¢ ucnosib30BaHUEM MOHATUH ""MaccoBast
25. J10J151 PACTBOPEHHOTO BellecTsa", "MosisspHas
KOHIIeHTpanus"
26 Krnaccugukanus n HoMeHKIIaTypa HEOPraHUYeCKUX
' BeIecCTB
27 Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX
" BeIECTB
28. Cucremaruzanusa 1 0000IIIeHNE 3HAHUI 110 TEME
KonrtponbHas padora no remam "CtpoeHue aToma.
29 ITepuoanueckuii 3akoH u [lepronnueckas cucrteMa
' xumudeckux neMeHToB Jl. 1. Menpneneesa", "Ctpoenne
BemecTBa. MHOrooOpasue BemniecTn"
30 AHanu3 pe3yiabTaToB KOHTPOIBHON paOOTHI, KOPPEKITUS
" ommbOoK
31 Knaccudukanus XuMHUUECKUX peakliuii B HEOPraHUYECKOM
' Y OpPraHUYECKON XHUMUHU.
32 3aKOH COXpaHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U

MPEBpaIeHHs] SHEPTUU TPU XUMHUECKUX PEaKIUIX




Tennobie 3 PEKTH XUMHYESCKUX PEAKITHi.

33 TepMoxuMHuueckre ypaBHEHUS
34 Brluncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEAKIIMU U
' TEPMOXUMHUYECKUM YPaBHEHUAM
35 Bbluncienys o ypaBHEHUSAM XUMUYECKUX PEAKUUN U
' TEPMOXUMHUYECKUM YPABHEHUSIM
36 CKOpOCTh XMMMUYECKOH PEaKLMH, €€ 3aBUCUMOCTD OT
' pa3nuuHbIX (hakTopoB. Katanus u kaTanuzatopbl
37 CKopoCTh XMMHUYECKOM peakliy, €€ 3aBUCUMOCTb OT
' pa3nmuHbIX (hakropoB. Katanus u kaTamu3aTopsl
38. ['oMoreHHbIE U TETEPOreHHBIE PEAKITUT
39 [IpakTuueckas pabora Ne 1 no Teme "BiusiHue paznudHbIx
' ($haKkTOpOB HA CKOPOCTh XUMHUYECKOMN peakiuu"
40 OOGpatumbie 1 HEOOpATUMBIE PEaKIIUU. XUMHUECKOE
' paBHOBecHE
a1 [TpakTtuyeckas padora Ne 2 o teme "BinsiHue pazinyHbIX
' (akTOpOB Ha MOJIOKEHNE XMMUYECKOT0 paBHOBeCUs "
42 OnekTpoauTrueckas aucconuanus. CuiibHbIe U ci1alble
' 31eKTponuThl. CTeNeHb TUCCOLUAuU
43 OnexTponuTHyeckas aqucconuanys. CuibHbIe U cialble
' 31eKTponuThl. CTeNeHb TUCCOLUAuU
m HNonnoe npounssenenue Boapl. Cpena BOJHBIX paCTBOPOB.
Bonoponnsiii nokaszarens (pH) pactBopa
45 I'maponus coneil. Peakiuu, mpoTekaronme B pacTBOpax
" DIEKTPOJIHTOB
46 I'maponus coneit. Peakuuu, npoTekaromue B pacTBOpax

OJICKTPOJIUTOB




OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pPEaKkIuu.

4. Baxneinine okMCIMTEIN 1 BOCCTAHOBUTEIIN .
48 OKHCIHUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUHU. 1
' Baxueiinme oKUCINTENN U BOCCTAHOBUTEIIN
49. MeTo 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Oaanca 1
50. Merton 37eKTpOHHOTO (3JIEKTOHHO-HOHHOT0) OajaHca 1
51. DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BELIECTB 1
52. Pemenne 3an1a4 pa3au4HbIX TUIIOB 1
53. Pemenue 3aga4 pa3nu4HbIX TUIIOB 1
54. Pemenne 3amayu pa3auvyHBIX THIIOB 1
55 CucreMmarusanus 1 0000IeHe 3HAHUH 110 TEME 1
" "Xumunueckue peakiun"
56. [ToaroToBka Kk KOHTPOJIBHOM paboTe
57. KontponbHas padota 3a 1 monmyroaue
53 AHanu3 pe3yiabTaToB KOHTPOIBHON PabOTHI, KOPPEKITUS 1
© ommboK
ITonmoxenne HemeramioB B [lepronnueckoit cucreme
59 XUMHYeCKHX d1eMeHToB JI. 1. MeHaeneeBa u 1
' O0COOCHHOCTH CTPOCHHUS UX aTOMOB. PU3NYECKUE CBOWCTBA
HEMETAJLJIOB
[Tonoxxenue HemeTaioB B [lepuoauueckoil cucreme
60 xumuueckux anmemenToB J[. . Menneneesa u 1
' O0COOCHHOCTH CTPOCHHUS WX aTOMOB. Du3nUYeCcKre CBOWCTBA
HEMETAJIJIOB
61 AnnoTponusi HEMETaUIOB (Ha IpUMEpPe KUCIOPO/Ia, CEPHI,

dbocdopa u yriaeposa)




Bopopon: nonyuenue, pusndeckue 1 XUMHUECKHE

62. cBoiicTBa. ['mapuasl
63 lamoreHsl: HAXOXKEHHUE B IPUPOJIE, CIIOCOOBI TIOTYICHHSI,
duznYecCKre 1 XUMUIECKIE CBOHCTBA
64 I"anorenoBoiopoabl. BaxkHele Kucaopoicoaepxxaiimue
' COEIUHEHMS raJIOT€HOB
65 JlabopaTopHble U IPOMBIILIICHHBIE CIOCOOBI MOTYYEHHS
' rajoreHoB. [ I[puMeHeHue raJloreHoB U UX COCIMHEHUI
66. Pemenue 3aga4 pa3nu4HbIX TUIIOB
67. Penrenue 3aa4 pa3anyHbIX TUIIOB
68 [IpakTrueckas padora Ne 4. Pemenue
' AKCIIEPUMEHTAJIbHBIX 33/1a4 1o Teme "["amoreHsr”
Kucnopon: nabopaTtopHble ¥ TPOMBIIIICHHBIE CTIOCOOBI
69. NOJIyueHus!, PU3NYECKUe U XUMUYecKHe cBoicTBa. O30H.
[IpumeneHne KucIOpoaa U 030Ha
70. OKcubl U IEPOKCUABI
71. Pemenne 3a1a4 pa3au4HbIX TUIIOB
72. Pemenue 3aga4 pa3nuyHbIX TUIIOB
73 Cepa: Hax0XXJICHHE B IPUPOJIC, CITOCOOBI TTOTyUCHHUSI,
' bu3HYeCcKre U XUMHUYECKUE CBOMCTBA
74. CepoBoaopo, CyabhuIbI
75 Kucnopoaconepxarniue coenuaenns cepbl. OCOOCHHOCTH
' CBOMCTB CEPHOU KHUCTOTHI
26 Kucnoponconepxaniue coenuaenns cepbl. OCOOEHHOCTH
" CBOMCTB CEPHOM KUCIIOTBI
77. Pemenue 3aga4 pa3nuyHbIX TUIIOB




78.

Pemrenne 3a/lav pa3JIMYHbIX TUIIOB

[IpakTuueckas padora Ne 5. Pemenue

79. AKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u eé
coeuHeHus"
80 A30T: HaX0X/IEHUE B IPUPO/IE, CIIOCOOBI MTOIYUYEHHUS,
' buznyecKkrue 1 XUMUYECKHE CBOMCTBA. AMMMAK, HUTPHIbI
81 A30T: HaX0XJIeHHUE B IPUPO/JIE, CIIOCOOBI MTOTY4YCHHUS,
' dbuznyecKkne 1 XuMUYECKHE CBONCTBA. AMMMAK, HUTPHIbI
82 Kucnopoacoaepsxamue coeguaeHus azora. OCoOOeHHOCTH
" CBOMCTB a30THOM KHCIIOTBI
83 Kucnoponconepxaiue coequnenus azora. OcoOeHHOCTH
' CBOMCTB a30THOM KHUCIIOTBI
84 [Ipumenenue a3ota u ero coeTMHEeHUN. A30THbIE
" ynobpeHus
®docdop: HaXOXKICHHUE B PUPOJIC, CITOCOOBI MOTyUEHHUS,
85. ¢duznueckue U xumudeckue ceorctra. dochuas u
bochun
86 Oxkcunsl pocdopa, dochopconepxkamue kucnorsl. Conu
" (ocdopHOI KHCIIOTEI
g7 Oxcunst pocdopa, pochopconepxkamue kucnotel. Conu
" (pochopHOIH KUCIIOTHI
83 [Tpumenenue dpocdopa u ero coenunenuit. DocpopHsie
" ymoOpenus
89. Pemenue 3aga4 pa3nu4HbIX TUIIOB
90. Pemenne 3a1a4 pa3nu4HbIX TUIOB




[TpakTruueckas padora Ne 6. Pemenue

91. AKCTIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T u Gpocdop 1 ux
coenuHeHus"
VYriepoa: HaXOXIEeHUE B TPUPOJIE, ATTIOTPOITHBIE
92. Moaudukanyy;, GU3NIecKrue 1 XUMHYECKHUE CBOICTBA,
MIPUMEHEHHUE
93 Oxkcua yrinepona(ll), oxkcun yrinepona(lV), yronsnas
" KHCIIOTa U €€ CoNn
94 Oxkcun yrinepona(ll), okcun yrnepona(lV), yroiasHas
' KHCJIOTa U €€ COonu
95. Pewenne 3ana4 pa3au4HbIX TUIIOB
96. Penrenue 3aa4 pa3nuyHbIX TUIIOB
97, KpeMuuii: Haxox/1eHue B Ipupoje, Croco0bl MOIy4eHus,
buznyecKkue 1 XUMUYECKHE CBONCTBA
98. Oxcun kpemuus(1V), kpeMHUEBass KUCIOTa, CHIIMKAThI
99. Oxcun kpemuus(1V), kpeMHHEBas KHCIOTA, CHIMKATHI
100 [Ipumenenne kpeMHus U ero coenuHenuit. CTeKIo, ero
' HOJIy4EHHE, BUILI CTEKIIA
101. Pemenue 3aga4 pa3nu4HbIX TUIIOB
102. Pemrenne 3a1a4d pa3nu4HbIX TUIOB
103. Pemenue 3aga4 pa3nu4HbIX TUIIOB
104 Cucremarusanusa 1 0000IIeHNEe 3HAHUN 110 TEME
' "HemeTasmis!"
105. KonTponbhas pabora no teme "Hemeranmisr"
106 AHanu3 pe3yiabTaToB KOHTPOIBHON PaOOTHI, KOPPEKITHS

[0)11050010)'8




[Tonoxxenue MmetaiioB B [lepuoandeckoi cucreme

107. XUMUYECKHX AIeMeHTOB. OCOOEHHOCTH CTPOEHUS 1
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB
[Tonoxenue metamios B [lepuoguueckoii cucreme
108. XUMHUYECKHX 3JIeMeHTOB. OCOOCHHOCTH CTPOSHUS 1
3JIEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB
109 Ob6mme ¢usznyeckue cBoiicTBa MetamioB. [Ipumenenne 1
' METAJIJIOB B OBITY ¥ TEXHUKE
110. CnnaBbl MeTaiioB. Koppo3ust meTamioB 1
111. Pemenue 3aga4 pa3nuyHbIX TUIIOB 1
112. Penrenue 3aa4 pa3nuyHbIX TUIIOB 1
113. Pemenne 3a1a4 pa3au4HbIX TUIIOB 1
114 DNEKTPOXUMHUYECKHUH Psiji HalpsDKeHUH MeTaioB. Oo0mue 1
' CIOCOOBI MOJTYYEHUS] METAJUIOB
115 DNEKTPOXUMHUYECKHUH Psiji HalpsDKeHUH MeTaoB. Oommue 1
' CIOCOOBI TOTYYEHUS] METAJIOB
O61mas xapakTepucTika MetauioB |A-rpynmsl
Ilepronueckoit CUCTEMbI XUMUYECKHUX SJIEMEHTOB.
116. Hatpuii n xanuii: nonydyenue, Gpuznyeckue 1 XUuMUIECKHE 1
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCIMHEHUN
O61mas xapakTepucTika MeTauioB |A-rpymnmsl
[Teproanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
117. Hatpuii n xanuii: nonydyenue, Gpuznyeckue 1 XUuMUIECKHE 1

CBOWCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX
COEeIUHEHHUN




O6mas xapakrepuctuka metayioB |IA-rpyrimb
[Tepnomuveckoil CHCTEMbI XUMHUYECKHX DJIEMEHTOB.

118. Marnuii 1 KaJabIui: oTy4eHue, PU3NIECKUe U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE ITPOCTHIX BEIIECTB U
UX COCIMHECHUU
O6mmas xapakrepuctuka metamioB ||A-rpymmbl
[Teproanueckoi CUCTEMbI XUMUYECKUX IEMEHTOB.

119. Maruuii 1 KanbpIuii: noiaydenue, Gu3nueckue u
XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE ITPOCTHIX BEIIECTB U
UX COCIMHEHUN

120. KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

121 ANIOMUHUI: IOyYyeHHUe, PU3NUYECKHE U XUMHUECKUE

" CBOWCTBa, NPUMEHEHHE
122 AmdoTepHble CBOMCTBA OKCHIA U THIPOKCH/IA ATFOMUHMUS,
' TUAPOKCOKOMIUIEKCHI aJIFOMUHUSA, UX IPUMEHEHUE

123. Pemenne 3a1a4 pa3au4HbIX TUIIOB

124. Pemenue 3aga4 pa3nuyHbIX TUIIOB

125. Pemenne 3a1a4d pa3au4HbIX TUIIOB
[TpakTiueckast paborta Ne 7. Pemenue

126. SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe ""MeTaibl r1aBHbIX
noarpymm"
OO11ast XapakTepUCTHKA METAJIIOB TOOOYHBIX MOJATPYIIT

127. (B-rpynm) Ileproauueckoil CHCTEMBI XUMHYECKHX
3JIEMEHTOB

128 dusnueckue ¥ XUMUIECKUE CBOMCTBA XpOMa U €T0

COGHHHGHHﬁ, X IPUMCHCHUC




duznyeckre U XUMHUYECKIE CBOMCTBA XpomMa u €10

129. COCIMHEHUH, UX TPUMEHECHHE
130 Baxueiimme coequnenus Mapraana. [lepmanranar kanus,
' €ro OKHMCJIMTENIbHBIE CBOMCTBA
131 Baxwneiimue coenquuenus: Mapranua. [lepmanranar kanus,
' €ro OKHCIUTEIbHBIC CBOMCTBA
132 duszndyeckre ¥ XUMUUECKHE CBOKMCTBA JKejle3a B ero
' coenuHeHuil. [lomyueHre u npuMeHeHUe CIIJIaBOB XKee3a
133 Ddusznueckre M XUMUUCCKHE CBOMCTBA JKejIe3a B ero
' coennHeHun. [lomydeHne u mpuMeHeHne CIIJIaBOB XKee3a
134 duzndyeckre ¥ XUMHUYECKHE CBOMCTBA MEJIH U €€
' COCJIMHEHUH, UX IPUMEHECHHE
135 duszndeckre U XUMHAYECKHE CBOMCTBA MEIIH U €€
' COEMHEHUH, UX IPUMEHECHHUE
du3znyeckre ¥ XUMUUECKHE CBOMCTBA ITUHKA U €T0
136. COEIMHEHUH, UX ITPUMEHEHNE. [ HIPOKCOKOMITIIEKCHI
[IMHKA
du3nyeckrue 1 XUMUYECKHE CBOMCTBA IIUHKA U €T0
137. COEIMHEHUH, UX TPUMEHEHUE. | HIPOKCOKOMIIEKCHI
[IMHKA
138. Pemenue 3aga4 pa3nuyHbIX TUIIOB
139. Pemenne 3ana4d pa3nau4HbIX TUIOB
140. Pemenue 3aga4 pa3nuyHbIX TUIIOB
[TpakTuueckast paborta Ne 8. Pemenue
141. SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "MeTaiibl TOOOYHbIX
noarpynn"
142. Pemienue 3agad pa3iu4HbIX TUIIOB




143.

Pemrenne 3a/lav pa3JIMYHbIX TUIIOB

O060011eHne U cUCTeMaTU3alUs U3YYeHHOTO0 MaTepraa

144. 1o teme "MeTasisl"
145. KoHnTtposnbHast paborta o teme "Mertasibr"
146 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI, KOPPEKLIUs
' omuboK
Ponb xumum B o0ecrieueHuu yCTOMYUBOTO Pa3BUTHS
147. yenoseyecTBa. [IoHATHE 0 HAYYHBIX METOAAX
WCCIIEIOBAHMS BEILIECTB
Hayunble puHIUITBI OPraHU3alUNd XUMUYECKOTO
148. npou3BoCcTBa. [IpoMblTIeHHBIE CTTOCOOBI TOTYyYEHUS
BAKHEUILINX BEUIECTB
Hayunbie npuHIUIIBI OpraHU3aMH XUMUYECKOTO
149. npou3BoJcTBa. [IpoMblITIEeHHBIE CTTOCOOBI TOTYyYEHUS
BAKHEUILIMX BEUIECTB
150 XUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEAbl U €r0
' MOCTIEICTBHS
151 XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl U €ro
' MTOCTIEICTBHS
152. XuMHS ¥ 310pOBbE YesoBeKa. JIekapcTBEHHbIE CPECTBA
153. XuMUs U 300pOBbE YeNOBeKa. JIeKapCcTBEHHBIE CpEICTBA
154 Xumus nunm. Ponb xumun B 06ecriedeHrH MUIIeBOM
" 6e30macHOCTH
155 Xnmug . Posib xumMuu B 00eciedeHun MUIIEBOMI
" 6e30macHOCTH
156 KocMmernueckue u napdromepHsie cpeacTa. bertoBast

XUMMUA




Kocmernueckue u napdromepnsie cpeactna. bertoBas

157.
XUMHSA
158 XHUMHS B CTPOUTEIILCTBE. BaskHeWIINEe CTPOUTENIBHBIE U
' KOHCTPYKIIMOHHBIE MATEpUAIIbI
159 XuMus B CTPOUTENBCTBE. BaxkHeline CTpoUTeIbHbIE U
' KOHCTPYKLIMOHHBIE MAaTEepUaIbl
160 XuMus B CEIbCKOM X03siicTBe. OpraHudyeckue u
' MUHEpaJIbHBIEC yI0OpEHUS
161 Xumus B CEIBCKOM X03siicTBe. Opranndeckue u
" MuHepaJbHbIE YI00pEHUs
162. [ToaroToBka K KOHTPOJIBHOM paboTe
163. Wrorosas koHTposibHas paboTa
164 AHanu3 pe3yiabTaToB KOHTPOIBHON PaOOTHI, KOPPEKIIUS
" ommboK
OO6meHue u cucreMaTu3anus 3HaHul o Teme «CTpoeHue
165, = aroma. [lepuonnueckuii 3akon u [lepuoanueckas cucrema
xumudeckux ayemenToB J[. . MenieneeBa
O0o001IcHNEe U CHCTEMAaTHU3alsl 3HAHUH 110 TEME
166. «Ctpoenue BemiecTBa. MHOroodpasue BEIiecTB»
O0001IeHne 1 cUCTEMaTU3aLMS 3HAHUI 110 TEME
167.  «Xumuueckue peaKIm
O0o001IeHNEe U CHCTEMATHU3alHsl 3HAHUH 110 TEME
168. | «Hemerammm»




169.

170.

O000111eHre U cCUCTEMATU3ALMS 3HAHUH 110 TEME
«MeTtanib»

O0001eHre 1 cucreMaTU3anus 3HaHui 10 TeMe «MeToabl
[IO3HAHUSA B XUMHUH. XUMUS U KU3HbY

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
* Xumus, 10 xmacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A.,
JIéskun A.H., AkuuonepHoe obiiectBo «M3naTensctBo «IIpocBemienne»
* Xumus, 10 xkmacc/ I1yzakoB C.A., Mamuauna H.B., [Tonkos B.A.,
AxunonepHoe obmiectBo «M3marenscTtBo «IIpocBerieHney

* Xumus, 11 xknace/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,
JIéskun A.H., AkuinonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 11 xnace/ I[Tyzakos C.A., Mamuuna H.B., [TonikoB B.A.,
AxrrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienues

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Metoauueckue pexkomenaanuu. [Ilpumepnsie padoune nporpammel. 10-11
knaccel / ['abpuensn O.C CrankoB C.A., AKIIHOHEPHOE 0OIIECTBO
«3narensctBO «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



