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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa 1o XMMHU Ha YPOBHE CpeIHEro o0Imero odopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHsix B denepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIokeHUN «Ctrpaterun pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, a TAKXKe JJIs
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaju3alusi KOTOpOoM obOecreynBaeT
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHIIOB CTPYKTYPUPOBAaHUS W MOCIEI0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (OpME €IUHOTO0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneseHue M CTPYKTYpHUPOBAaHHWE €ro 10 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUSI OCHOBHOW 0Opa3oBaTesbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMAM B IMPOrpaMMe MO XUMHUU HPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOM COCTaBJISIONIECH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIupoBaHHOTO OOyUYEHHsI Ha YPOBHE CpEIHEro oO0Iiero oOpa3zoBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUSIX CPEIHEr0 MPOoPeCcCUOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIETr0 MOJIyYeHUs] XMMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue ImnpeameTa «XuMHUS» OPUEHTHPOBAHO TakKe Ha pelieHue 3ajady



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEp>KaHUS 3TUX KypCOB B NporpamMme MO XHMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiI€HHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OPMHUpPOBAHMEM  MPEIACTABJICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeakIlnii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHUE CMEXHbIEC MpeAMEThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAHMM IpeaMeTa Uil KIACCOB XHUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro ooiiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3yuY€HHUs MpeaMeTa Npeanojaraert
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbl YEIOBEKa, a TAaKKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMax, 00 00IInX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTCCTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM H  IepepabOTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAEHHOCTH B TI0O3HABAEMOCTHU SIBJICHUM TPUPO/IBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OTbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZeli0).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUHW, MNPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX —OpOUTasei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOPHBINA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaie, HykiIeopuiae u
anekTpodue.

Teopuss crpoeHnss opranndeckux coeauHeHud A.M. DbyrtnepoBa wu
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3IU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenerHas. M3omepus. Bunabl wW30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX IPEBPALICHMIL:
O3HAKOMJIEHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHl [0 MPEBPALIECHUIO OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyrIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanpl. ['omonorudeckuil psj ankaHoB, o01mas ¢popMyia, HOMEHKIATypa 1
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpUan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruOpuaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJUMEpU3aUUd U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PeaKlUy 3aMeIeHUs] B O€H30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B TTPOMBITTUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaAILCHUIM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M TAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusmdeckne CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHI. [eficTBUE 3TaHOJa U METAHOJA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: peaklMM 3aMENICHUs, B3aUMOJICHCTBUE C OPraHUYE€CKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHust U mpuMeHenue genomna. GenondopmanpaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBA  aIbJETMIOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHknatypa. Pusndeckue CBONCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOM KHUCIHOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJICUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
¥ monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajiakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIINU C YYACTUEM CIIMPTOBBIX U aJIbJAECTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuabl: Kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmayia: TMApOJu3, KAYECTBEHHAs] PEaKIusl C HOJO0M. XUMHUYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
muammuHcepeOpa(l) w  ruapoxcmmom  Mmemu(ll)), peakmms —rmmepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KUCIOTHI. CII0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenne Moliekyl, oOmas ¢gopmysa, U30MepHs, HOMECHKIaTypa M (hU3NYECKHe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKyse aHuiInHa. OcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajanuH. OUu3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak npupojiHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs W TpETUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHATypaius OCJKOB NMpPU HArpeBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
HNOJMBUHWIXJIOPHU, TOJUCTUPOJ, IOJUMETUIMETAKPUIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUAIBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaxXOXJCHUE
MOJIEKYJISIPHOM  ()OpMyJIbI OPraHMYECKOTO COEIMHEHUs 1o Macce (00BEMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTHI, OCHOBBI DPAlMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukanus XUMHUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISIM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIEeKTPOOTPUIATETBHOCTbD.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIUUECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUENM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM W NOepuojaM. 3HAYCHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o mucrnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBas J0JIs1 BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HaceleHnnsie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMHuueckoe paBHoBecue. KoHcranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTropa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepmoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHSI
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupojie, CrIocoObl MOTydeHUs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusnyeckue M XUMHUUYECKHE CBOMCTBA TIPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COECIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILITYPTHS, MUPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemnesa
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpuMenenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEHHME KOJUIeKIMH «MeTauibl W CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCHUIOB AIIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUS dyenoBedecTBa. [loHstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUS TMpernapaToB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 31eKTpOHUKH. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIA OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOIYKTa pPEAKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

du3nka: Marepus, MHUKPOMHp, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboIN3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMHUYECKas MPOMBIIIIEHHOCTh, METAJLUTyprusi, CTPOUTEIbHbIC
MaTepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOACTBO, MUILIEBAsI TPOMBILIJIEHHOCTb,
dbapMaiieBTHUECKass ~ MPOMBIILJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, IMIPOU3BOJACTBO KOHCTPYKIMOHHBIX MATCPHUAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA ITPOI' PAMMEI 110 ®U3UKE HA
YPOBHE VYI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHNM A

JINYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM C CHCTEMHO-IIEATEIBHOCTHBIM TIOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPETHEr0 OOIIETro
00pa30oBaHMs BBIIEJIECHBI CIEAYIOIIME COCTABISIOIINE: OCO3HAHHE OOYYarOIIMMUCS
POCCHMCKOM  TPAXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOPAa3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOOIPECICHUIO; HaJIUYMe MOTHUBAIMM K OOY4YEHUIO;
TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIMXCsl PYKOBOJICTBOBATHCS TMPUHSTHIMU B
oOlecTBe TMpaBWIaMHM W HOPMaMHM  TOBEJCHUS; HAJIM4YME IPABOCO3HAHMS,
AKOJIOTMYECKOHN KYJIbTYpPbI; CHOCOOHOCTh CTABUTH LIETIU U CTPOUTH )KU3HCHHBIC MJIAHBI.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHUSI  MpeaMeTa  «XHUMHUS»  OTpaXKaroT
c(hOPMHUPOBAHHOCTh  OIbITA I[IO3HABATEJIBHOW M  MPAKTUYECKOW  JIeSITEIIbHOCTH
oOy4Jaronuxcs B mpoIecce peainsaiiui 00pa3oBaTeIbHOU JeITeTbHOCTH.

JIngyHOCTHBIE  pe3yJbTaThl  OCBOCHUSI  MpeameTa  «XUMHUS»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh  OIBbITA MO3HABATEJILHOM U  MPAKTUYECKOM  ACSATEIbHOCTU
00yyJaromuxcs B MpoIecce peaan3aiui o0pa3oBaTeIbHON AESTEILHOCTH, B TOM YUCTIE B
YacTu:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsI OOYYAIOIIMMUCA CBOUX KOHCTUTYLMOHHBIX MpaB M OOSI3aHHOCTEM,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY;

NPEACTABICHUS O COLUAIBHBIX HOPMAX U MpaBUiIaX MEKINYHOCTHBIX OTHOIICHUI
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW ACSATEIHHOCTU MPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHWU YYEOHBIX W TO3HABATEIbHBIX 3aJ1a4, BBHIMOJHEHUM XHUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHThI
JIPYTUX MPU aHAIU3E PA3TUYHBIX BUJIOB YU€OHOH JACSATEIBHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO  OTHOIIEGHMSI K HMCTOPUYECKOMY U  HAy4YHOMY  HaCJEIUIO
OT€YECTBEHHON XUMUH;

YBOXEHUS K TMPOIECCY TBOPUECTBA B 00JACTH TEOPUU M TPAKTUIECKOTO
MPUJIOKEHUSI XUMUU, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKU €CTh PE3yJIbTaT JUIUTEIbHBIX
HAOJIIOJICHUM, KPOIOTIUBBIX DKCIEPUMEHTAIBHBIX ITOMCKOB, TOCTOSSHHOTO TpyJa
Y4€HBIX U MPAKTUKOB;

MHTEpeca M IMO3HABATEIbHBIX MOTHMBOB B MOJYYEHUU U MOCIEIYIOIIEM aHau3e
nH(pOpMAaIU 0 ePEAOBBIX TOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHNUS;



CIIOCOOHOCTH OIICHUBATh CHUTYallUU, CBSI3AHHBIE C XMMHYECKUMU SIBJICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTHY,;

TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHNUE U MOCTYIIKM CBOMX TOBAPUIIEH C MO3ULIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MTOCIEACTBUM MMOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IEHHOCTEH 3J0pOBOTO U 6e30macHOro o0pas3a *u3Hu, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3NUECKOMY U TICUXUYECKOMY
310POBBIO;

coOMIo/IeHrsT TpaBWi 0Oe30macHOTO OOpameHusi ¢ BEImeCTBaMH B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAaHUS EHHOCTH MPaBWJI UHJIMBUIYAIBHOTO U KOJJIEKTUBHOTO 0OE€3011aCHOTO
MOBEACHUS B CUTYAIUAX, YTPOKAIOMINX 3J0POBBIO U KU3HU JIIOAEH;

OCO3HaHMSI TMOCJEJICTBUI W HENPUSATUS BPEAHBIX NPUBBIYEK (yHOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKAaTHUBHOMN KOMIIETEHTHOCTHU B y4e0HO-UCCIIE0BATENbCKON
NEeATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U IPYTUX BUAAX JIEATECIbHOCTH;

YCTAaHOBKM HA AKTMBHOE YYaCTHE B PEIICHUWU MPAKTHYECKUX 3a]1a4 COLIMAJIbHOU
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUYEeHUIO TIpodeccHii pa3IuyHOTO pojia, B TOM YUCIIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUHU;

YBOXKEHHUS K TPYY, JIIOJISAM TPyAa U PE3yJIbTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYaTbHON TPAaeKTOpUH 0Opa30BaHMUS,
Oynymierd mpodeccuu U peanu3alii COOCTBEHHBIX >KU3HEHHBIX IUJIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH I1€JIECOO00Pa3HOTO OTHOIICHUS K TPHUPOAEC KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUs TH00aTbHOTO XapakTepa OKOJOTHYECKHX MpOoOJieM, BIHSHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIIMATILHOM CPEbl;

OCO3HaHMSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS PElIeHUs
BOITPOCOB PAIIMOHATBLHOTO MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, NMPUHOCAIIUX BPEI OKPYKAKOLIEW MPUPOIHOU
cpele, yMEHHUS TPOTHO3UPOBATh HEOJArONMpPUITHBIE HKOJOTHMUYECKHUE TOCJIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATH UX;

HaJIMYUSI PA3BUTOTO SKOJOTMYECKOTO MBIILICHUS, JKOJIOTUYECKOW KYJIbTYPHI,
ONBbITA JEATEIPHOCTH IKOJOTMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMU B MO3HABATEJIbHONW, KOMMYHUKATUBHOW U COIIMAJIBHOM MpPaKTHUKE, CIIOCOOHOCTU U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:



MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U
0OIIIECTBEHHOMN TIPAKTUKH;

MOHUMAaHUS cHeMPUKN XUMUU KaK HayKH, OCO3HaHUs €€ poyid B (hOpMHUPOBAHUU
paIOHAJIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM IIEIOCTHOTO MPEJICTaBICHUS 00
OKPYXaIoIlleM MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKAa, B MO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuu Ipo0JIeM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COOOM 3HAUMMOCTU XUMUU JJIsI COBPEMEHHOM ITUBUIIM3ALIUU: B
e€ TYMaHHCTHYECKOW HAMpaBJICHHOCTH W BAXXHOW pOJM B CO3JaHUW HOBOH Oa3bl
MaTepUaIbHONW KYJIBTYPHI, B PEIICHUU TJIOOATBHBIX MPOOJIEM yCTOHYMBOTO Pa3BUTHUSA
YEJIOBEUYECTBA —  CBIPEBOM, HSHEPreTUYECKOM, MHUIIEBOM H  AKOJOTHYECKOU
0e30MacHOCTH, B PAa3BUTUU MEIUIMHBI, 00ECIIEUEHUU YCIIOBUM YCHEIIHOIO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOI TPpaMOTHOCTU: TTOHMMAaHUsSl CYUIHOCTH METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJy4aeMbIe
3HAHMS JJI aHadu3a U OOBSICHEHHS SIBJICHUN OKPYXAIOIIEro MUpPA U MPOUCXOJAIINX B
HEM H3MEHEHUH, yMEHUs JejaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HAa OCHOBE HAay4YHBIX
(aKkTOB U UMEIOIIMXCS JAHHBIX C IEIbIO MOJYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCHOJIb30BATh XUMUYECKUE 3HAHUA JJI PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUsX;

UHTEpECa K IO3HAHUIO, UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJYYECHHIO HOBBIX 3HAHWUU MO XMMHUHU B COOTBETCTBUM C >KW3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM TpyJAa B Pa3IMUHbIX cdepax MpodecCHOHATBHON
NEATENBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble PE3yJbTaThl OCBOEHHUS MPOrpaMMbl MO XMMHUU Ha YPOBHE
CpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTSI (dopMupoBanus MHUPOBO33pEHUS oOyuyarommxcs
MEXAUCIUIUIMHAPHBIE (MEXIpEAMETHbIE) OOIIeHayYHble [MOHATHUSA, OTpakarolue
[EJIOCTHOCTh HAyYHOM KAPTUHBI MHUpAa M  CHEUUPUKY METOJOB  IO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEILECTBO, SHEPIHs, SBIICHUE,
MPOLIECC, CUCTeMa, HAY4HbIH (DaKT, MPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopusl, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble y4eOHble JeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,
peryJisTuBHbIE), obecneunBaromye GopmupoBaHue (GyHKIMOHAIBHOW TPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yJaroInXCs;

CHOCOOHOCTh OOYy4aroIIMXCsl MCMHOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIE yUeOHbIE JEHCTBYS B TIO3HABATEIBLHON U
COLIMAJIbHOW MTPAKTHUKE.



MeranpenMeTHble  PE3ydbTaTbl  OTPaXarOT  OBJIAJACHUE  YHUBEPCAIbHBIMHU

y4eOHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSIMU.
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 6a3oBbIe JOrMYeCKHUE JeiiCTBUA:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTyalM3UpPOBATh MPOOJIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONpENENIATh LENU JEITEIbHOCTH, 3aJaBas mapaMeTpbl M KPUTEPUU UX
JOCTH)KEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSMU;

MCIIOJIB30BaTh ITPU OCBOECHUH 3HAHUI NPHUEMBI JOTUYECKOTO MBIIUIEHHUS: BBIIEIATh
XapaKTEpHbIE MPU3HAKU TOHATHA M YCTAHABIMBATh MX B3aWMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUSA JUIsl O0OBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpPATh OCHOBAHMSI U KPUTEPUU I KIACCU(DUKAIIMU BEHIECTB U XMMHYECKUX
peaKkuui;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3U MEKIY U3y4Ya€MbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, J€TyKTUBHBIE, [10 aHAJIOTUN),
BBISIBIISITh 3aKOHOMEPHOCTM M TPOTUBOPEYHS B PACCMAaTPUBAEMBIX SBICHUSX,
(bOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B TMPOLIECCE IO3HAHUS HCIONb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJEIbHBIE MPEACTABICHUS — XHUMHYECKUUI
3HaK (CUMBOJI) 3JIEMEHTa, XUMUYecKasi opMyJsia, ypaBHEHUE XUMUYECKOU PEaKIUu —
Opy  pelieHUH Y4YeOHBIX TO3HABATENBHBIX U TMPAKTUYECKUX 3a/lad, MTPUMEHSTh
Ha3BaHHbIE MOJEIbHBIC MPEACTABICHUS [JIs1 BBISBICHUS XapaKTEPHBIX TPU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIaJ€Th OCHOBAMH METOJOB HAYYHOIO IO3HAHUS BELIECTB W XHMHYECKHUX
pEeaKLHnii;

(opMynMpOBaTh LIETU W 3a/la4yd UCCIEIOBAaHUSA, HUCIONb30BATh MOCTABICHHBIE U
CaMOCTOSTENIbHO C(hOpMYIMPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA U
OCHOBBI JUIsl (POPMUPOBAHUSI THIIOTE3bI 1O NMPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUH;

BJIQJE€Th HABBIKAMH  CAMOCTOSTEIBHOTO  IUIAHUPOBAHMS W IPOBEACHUS
YUYEHHUYECKUX DJKCIEPUMEHTOB, COBEPILEHCTBOBATH YMEHHUS HaOII0AaTh 3a XOJI0M
npolecca, CaMOCTOSTEIBHO MPOTHO3UPOBATh €ro  pe3ynbTar, (OpPMYIUPOBATH
0000IIEHNsT U BBIBOJBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIECIOBAHMUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOACITAHHON paboTe;

npuoOpeTaTb  ONBIT  YYEHWYECKOM  HMCCIIEOBATENbCKOM UM IPOEKTHOU
NEeSATEIBbHOCTH, MPOSIBISATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOHUCKY
METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHU.

3) padora c nngopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMaluu (HAy4YHO-TIOMYJISIpHAs
JuTEpaTypa XMMHUYECKOIO COJAEpKaHUs, CIpaBOUYHbIE MOcoOus, pecypcbl MHTepHeTa),



aHAJIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUJOB U (OPM IPEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTH;

(opMyIMpPOBATH 3aMPOCHl U NPUMEHATH Pa3IMYHbIE METOABI IIPU MOUCKE U OTOOpE
uH(pOpMaIi, HEOOXOAMMOH /JIsl BBIMOJIHEHUS YU4eOHBIX 3a7a4 ONpeAeTIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HWCIHOJB30BaHUS  HMH(DOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3JINYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (POpPMY IpEICTaBICHHUS HHPOpMAIU
(cxeMbl, TpaduKH, JUarpaMmbl, TaOJHUIIbI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPENICTBA IMpH padoTe ¢ XUMHUYECKOH
uH(pOpMalel: MPUMEHSITh MEXKITpeIMETHbIC ((hrU3HUecKre U MaTeMaTHYECKUE) 3HAKU U
CUMBOJIbI, (hOpMyIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIIAIHOCTH.

KoMMyHHKAaTHBHBIC YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUAJIOra U/ UK
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHNS NIPEJIJIOKEHHOM 3a1a4K;

BBICTYIIaThb C IIPE3€HTAlMEd pE3yJIbTATOB IIO3HABATEIIBHOW JIESITEIBHOCTH,
ITOJYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHHKAMHM IIPU BBIITOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, IMPAKTUYECKON pabOThl IO MCCIEJOBAHUIO CBOICTB
U3y4aeMbIX BEIIECTB, peajlu3aluy yueOHOro mpoekta, U (GopMyJIUpOBaTh BBIBOJBI IO
pe3yJbTaraM MPOBEAEHHBIX HCCIECIOBAHUM IyTEM COTJIACOBAHMUS IO3ULUUNA B XOJE
00Cy>XeHusl 1 0OMEHa MHEHUSIMHU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOATENIbHO  IUIAHMPOBAaTh M OCYLIECTBJATH CBOK  ITO3HABATEJIbHYIO
NEeATEIIbHOCTh, OmNpenesssss €€ LeJd MW 3aJayd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  NpeAjiaraéMblii  alfOPUTM  JEHUCTBUUA  MpHU
BBINIOJIHEHUHM  Y4€OHBIX M  HCCIIEJOBATENbCKUX  3ajay, BbIOMpaTh Haubojee
3¢ (deKTUBHBIN CIOCO0 UX PEICHUs ¢ YUETOM MOITYYEHHsI HOBBIX 3HaHUM O BEILIECTBAX U
XUMHUYECKUX PEAKIUAX;

OCYILECTBIISITh CAMOKOHTPOJIb  JIEATEJIBHOCTM HAa OCHOBE CaMOaHaIn3a W
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3yabTaTbl OCBOEHHUS MPOTpPaMMbl MO XHMHUU Ha YIIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHEro oOiero oOpa3oBaHMs BKIIOYAIOT creuuduueckue s
y4eOHOTro mpeaMera «XHUMHs HaydyHble 3HAHUS, YMEHHMS M CHOCOOBbI JEHCTBUN IO
OCBOCHMIO, HMHTEpIpPETalMd M MpeoOpa3oBaHUIO0 3HAHWM, BHUIBI JAESITEIBHOCTH IO
MOJIy4YE€HUIO0 HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUHN B PA3IMYHBIX YU€OHBIX CUTYaAlUSX,
a TAK)KE€ B PEaJbHbIX )KU3HEHHBIX CUTYallMsX, CBA3aHHBIX C XMMHUEH. B mporpamme mno
XUMHUH NIPEIMETHBIE PE3YJIbTAThI IIPEACTABICHBI 110 TOAaM U3y4EHMUS.

10 KITACC



[IpenMeTtHbIe pe3yabpTaThl OCBOEHUS Kypca « OpraHuyecKas XuMush» OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYEHUU OPTraHUYECKON XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ poJii B O0OECIEUECHUU YCTOMYMBOTO Pa3BUTHS
YEeJIOBEYECTBA B PEIICHHM MPOOJIeM HKOJIOTUYECKON, HHEPreTHYECKOM M MHUIIEBOU
0€30MacHOCTH, B Pa3BUTHUH MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB HHEPruv, B OOECIEUEHUU PaAlMOHAIBHOTO NPUPOAOIOIb30BAHUSA, B
(GbopMHpPOBAHUK MUPOBO33PEHUS U OOIIECH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTUUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO H IPUPOJHOM Cpeae;

BJIAJICHHE CUCTEMOU XUMHAYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOINIOJIATAIOIINE ITOHATHS — XUMHUYECKUM DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboJiouka atoma, S-, pP-, d-aTOMHBIC OPOUTAJIM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHS
aTomMa, TUOpUIM3AIMs aTOMHBIX OpOWTaneil, HOH, MOJIEKYyJia, BaJEHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIEHHS, XUMHUYECKas CBSI3b, MOJb, MOJIIPHAS
Macca, MOJIAPHBI 00BEM, YIIIEPOJHBINA CKENET, (PyHKIMOHAJbHAsA TIpylma, pagukal,
CTPYKTypHBIE (GopMyJibl  (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEJETHBIE), HN30Mepus
CTPYKTypHasT M TPOCTpPAHCTBEHHass (T€OMETpUYECKasi, OINTHYECKasi), HN30MEpHI,
TOMOJIOTUYECKUM Psifi, TOMOJIOTH, YIJIE€BOJOPOIBI, KHUCIOPOA- U a30TCOACpPIKALLUEC
OpPraHUYECKHE  COEIUHEHHS, MOHOMEpP,  MOJIUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPUHU, 3aKOHbI (mepuoguveckuid 3axoH Jl. M.
MeHnneneeBa, Teopusi CTPOECHMsI opraHudeckux BemecTB A. M. ByrtnepoBa, 3akoH
COXPaHEHMsI MAacChbl BEIIECTB, 3aKOH COXPAHEHUs W NPEBPALLICHUS JHEPrUU IIPHU
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUNM  SI3BIK  XHUMMH,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIIME B OCHOBE IOHUMAHWA IPUYMHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SBICHHUW; NPEACTABICHHS O MEXaHU3MaX XHMHUYECKHX
peakuuii, TepMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX HUX MPOTEKAHUs, O
B3aMMHOM BJIMSIHUM aTOMOB M TPYINl aTOMOB B MOJEKyJax (MHAYKTUBHBIN W
Me3oMepHbI 3¢ dexThl, opueHtantsl | u |l poma); dakromornueckue cBeAcHUs O
CBOMCTBax, COCTaBe, IMOJYy4YEHUH U OE€30MaCHOM MCHOJb30BAHUM BaKHEUILINX
OpraHUYEeCKUX BEIIECTB B OBITY M MPAKTUYECKON JEATEIHLHOCTH YeJIOBEKa, OOIIUX
Hay4YHbIX TMPUHIMNAX XUMHUYECKOrO0 MPOU3BOACTBA (HA MpUMEpPE MPOU3BOACTBA
MeTaHoJIa, epepadoTku HePTH);

c(hOPMHUPOBAHHOCTh YMEHMU: BBISBIATh XapaKTepHbIC TMPU3HAKU TTOHATHM,
YCTAaHABJIMBaTh WX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOLIHUE IMOHATHUS TPH
OIIMCAaHHUU COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTh YMECHHUIA:

UCIIOJIb30BaTh XUMHUYECKYK) CHMBOJIMKY [JIl COCTaBJICHUS MOJIEKYJSIPHBIX M
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX W CKEJETHBIX) (OPMYJ OpPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHECHUS XHMHWYECKHX PEAKUHM W PACKPBIBATH KX CYIIHOCTH:
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINUN IIOCPEICTBOM COCTABIIEHUS dJIEKTPOHHOIO
OajlaHca 3THX peakIvii, peakiuii HOHHOTO OOMEeHa MyTEM COCTaBJICHUS MX TOJHBIX U
COKpPAIIEHHBIX NOHHBIX YPAaBHEHUM;



U3TOTABJIMBATh MOJIENU MOJIEKYJ OPTraHMYECKUX BELIECTB JUISl WILTIOCTPALMU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOPMUPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAIJICKHOCTh HN3YYCHHBIX
OpPraHMYECKUX BEIECTB MO WX COCTaBY M CTPOCHHIO K OINpPEAeAEHHOMY KiIacCy/TpyIine
COCIMHEHHM, JAaBaTh UM Ha3BaHUsS Mo cucrtematndeckoi HomeHkiatype (IUPAC) u
OPUBOJUTH TPUBUAJBHBIE HA3BaHUS [JISl OTICIBHBIX NPEJICTABUTENICH OPraHUYECKUX
BEUIECTB  (ITWJIEH, AaleTWIEeH, TOJYOJd, TJIUUEPUH, OATWICHIJIMKOIb, (EeHo,
dopManbaeru, ameraibAeTHA, aleToH, MypaBbUHAs KHCJIOTa, YKCYyCHas KHCIOTa,
CTEapHHOBasi, OJICMHOBAasA, MNAJIbBMUTHHOBAS KHCJIOTHI, T[JIMIMH, aJlaHUH, MajiabTO3a,
bpyKTO3a, aHWIVH, AUBUHUJ, H30TPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEIEIATh BUJI XUMHUUECKOU CBS3U B OPraHUYECKUX
COEIMHEHMX (KOBAJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c()OPMUPOBAHHOCTh yYMEHHUS MPUMEHATh IOJOXKEHUS TEOPHUH  CTPOCHHS
oprannueckux BemniectB A. M. BytnepoBa mjisi 0OBsICHEHHsS] 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOECHUS;

c(OpPMHUPOBAHHOCTh YMEHHUM XapaKTEepU30BaTh COCTAB, CTPOCHHUE, (QU3NUYECKUE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJKAHOB, IMKJIOAJIKAHOB, AJKEHOB, AJIKAJHEHOB, AJIKWHOB, apOMAaTUYECKUX
YTJIE€BOJOPOAOB, CIUPTOB, albJETHJIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHWH U AaMHHOB, aMHHOKHCIOT, OEJIKOB,
yIiaeBoJOB (MOHO-, AM- U TOJUCAXapHJIOB), WIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXJy HUMH  YPaBHEHUSMH  COOTBETCTBYIOIIMX  XMMHUYECKHX  pEaKIUil ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpPMYJT;

c(hOpMHUPOBAHHOCTh YMEHUS MOATBEPKAATh HA KOHKPETHBIX MPHUMEPAX XapaKTep
3aBHCHUMOCTH PEAaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUH OT KPAaTHOCTH U
TUIIA KOBAJICHTHOM CBSI3U (G- U M-CBSA3M), B3aMMHOTO BIIMSHUS aTOMOB U TPYII aTOMOB
B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh HCTOUYHHUKHU YTIEBOJOPOAHOIO
CoIpbs (HeTh, MPUPOJHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadOTKH M MPAKTHYECKOE
MpUMEHEHHE TPOAYKTOB NEepepabOTKH;

cOpPMUPOBAHHOCTh BJAQJCHUA CHUCTEMOM 3HAaHMA O ECTECTBEHHO-HAyYHBIX
METO/IaX TO3HAHWS — HAONIOJEHUU, W3MEPEHHH, MOJICITUPOBAHUM, IKCIEPUMEHTE
(peabHOM M MBICJIEHHOM) M YMEHUS IPUMEHATH 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHS NPUMEHSATH OCHOBHBIC OINEpPAlMH MBICIUTENIbHOM
JESTeIbHOCTU — aHaJlu3 W CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTeMaTHU3alHIo,
BBISIBJICHUE TNPUYMHHO-CIIEJCTBEHHBIX CBS3€H — JUIsl M3Y4YEHUS CBOMCTB BEILECTB M
XUMHUYECKUX PEaKIIUM;

c(OPMHUPOBAHHOCTh YMEHHIl: BBISIBISATh B3aUMOCBSI3b XHUMHUYECKHUX 3HAHUU C
MOHATUSMH U TIPEJCTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB i Oojiee
OCO3HAaHHOTO IMMOHHMMAHHS CYIIHOCTH MaTe€pUaJbHOrO €IMHCTBA MHpPA, HCHOJb30BATh
CUCTEMHBIE 3HAHUS MO OPraHWYECKOM XUMHH JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS
SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;



c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUYEThl MO0 XUMUYECKUM (opMyaM U
YpaBHEHUSIM XMMHUYECKUX PEaKLMil ¢ MCHOJIb30BaHUEM (PU3NYECKHX BEIUMYHMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: Pacu€Thl MO HAXOXJACHUIO XUMUYECKON (hOpMYIIbI BEIIECTBA MO M3BECTHBIM
MacCOBBIM JOJSIM XUMHUYECKHMX D3JIEMEHTOB, MPOAYKTaM CrOpaHus, IUJIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHAJIU3UPOBATh U OIICHUBATH C
MO3UINI 9KOJOTHYECKONH O€30MacHOCTH MOCIEACTBHS OBITOBOM M MPOW3BOJCTBEHHOU
JESTEIbHOCTH 4YENIOBEKa, CBSI3aHHOW C TMepepadOTKON BEIIECTB, HCIOIb30BATh
MOJIyYEHHbIE 3HAHUS JI1 NPUHATHUS TPAMOTHBIX PELIEHUH NpoOJeM B CUTYyalMsX,
CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBaThb M MPOBOIUTH
XUMUYECKUN 3KCHEPUMEHT (IOJIyYEHHE U M3YyYEHHUE CBOMCTB OPraHUYECKHX BEIIECTB,
Ka4eCTBEHHBIE PEAKIMU YTJIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIINX
OpraHUYECKUX BEIIECTB, PELICHUE HKCIIEPUMEHTAJIBHBIX 3aJa4 I0 PacCHO3HABAHMIO
OpPraHMYECKHX BEIIECTB) C COOJIIOJIGHUEM TpaBuUil Oe30MacHOro oOpamieHust ¢
BEIIECTBAMU U JTAOOPATOpPHBIM 000pyA0BaHUEM, (OPMYINPOBATH LIE€TIb UCCIIEOBAHMUS,
MPEACTABIATh B PA3NUYHOM (PopMe pe3yibTaThl 3KCIEPUMEHTA, AHAIM3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(OpPMUPOBAHHOCTh YMEHUI:

coOMIo/IaTh TpaBuja SKOJOTUYECKH I11eJIeCO00pPa3HOr0 TOBEACHUS B OBITY H
TPYIOBOW JESATENBHOCTH B LEJISIX COXPAHEHHsS CBOEro 310pPOBbS, OKpYKarolleu
MPUPOIHON Cpefibl U JOCTUKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO JECHCTBHUA HAa JKUBBIE OPraHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHHUS OPraHuYecKuX BEIIEeCTB B
MPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pPEHUS COOTHOLIEHUSI PUCK-TI0Nb3a;

c(OPMUPOBAHHOCTh ~ YMEHUMH:  OCYILIECTBIATh  LIEJICHANIPABICHHBIM  MOUCK
XUMUYECKON WH(OpMAIMK B PA3IMYHBIX MCTOYHMKAX (Hay4yHas W y4dyeOHO-Hay4yHas
TuTepatrypa, CpeicTBa maccoBoil mHpopmaruu, MHTEpHET W Apyrue), KPUTHUIECKU
aHAIM3UPOBATh XMUMHUYECKYI0 WH(MOpMaIuio, nepepabarpiBath €€ W HCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTaBJIECHHON YUeOHOMU 3a/1aueil.

11 KUIIACC

[IpeameTHBIe pe3ynbTaThl OCBOeHUs Kypca «OOImas u HeOpraHWMYecKask XUMUS)
OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  TPEJACTABICHUM: O MaTepuaIbHOM €IMHCTBE MHUDAa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBIICHUN MPUPOIbI, O MECTE M 3HAYCHUU XMMHUU B
CHUCTEME E€CTECTBEHHBIX HAayK U €€ poJiM B OOCCIEUYCHHH YCTOWYMBOTO PA3BUTHS, B
pereHnn MmpodJIeM 3KOJIOTHYECKON, YHEPreTUYECKOW M MHINEBOW O€30macHOCTH, B
Pa3BUTUH MEAMLMHBI, CO3JaHUN HOBBIX MAaTE€pUAJIOB, HOBBIX MCTOYHUKOB DHEPIUH, B
oOecrieueHun PalMOHAIIBHOTO MIPUPOIOIIOIB30BaAHUA, B dbopmupoBaHUU



MHUPOBO33pEHUS U 00IIEH KyJIbTYphl YEIOBEKa, a TAKXKE HKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CPELE;

BJIQJICHUE CUCTEMOM XUMUYECKUX 3HAHUMH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIONINE TOHATUS — XUMUYECKUN SJIEMEHT, aToM, SIAPO aToMma, MU30TOIIbI,
AJICKTPOHHASI 000JI04YKa aTOMa, S-, P-, 0-aToMHBIC OpOUTAII, OCHOBHOE U BO30YXKIEHHOEC
COCTOSIHUSI aTOMa, TMOpUAM3aIUsl aTOMHBIX OpOUTaliel, HOH, MOJIEKYJIa, BaJIECHTHOCTD,
ANEKTPOOTPUIIATENIbHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBA3b (KOBaJICHTHas,
WOHHAs, METaJUIM4YecKasi, BOJOpPOAHAs), KPUCTAIUIMYECKAs pEIIETKa, XHUMHUYECKas
peakius, pacTBOP, IEKTPOIUTHI, HEIIEKTPOIUTHI, SJICKTPOJIUTHYECKAsT JUCCOIMAIIUS,
CTENEeHb JIUCCOLIMAIMU, BOJAOPOIHBIN MOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIb,
TETI0BOM 3P PEKT XUMUUECKOU PEAKIINH, CKOPOCTh XUMUYECKON peakliui, XUMUYECKOE
paBHOBECHE; TEOPUM M 3aKOHBl (TEOpUsSl DBIEKTPOIUTUYECKOW JTUCCOLMALINH,
nepuoandeckuit 3akoH .M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpPaHEHUS U MPEBPAIICHUS YIHEPTUM MPU XUMHUUYECKUX PEAKIIUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JIEHCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK
XUMHH, MUPOBO33PEHUECKNE 3HAHMS, JIKAIIUE B OCHOBE MOHMMAHUA NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; COBPEMEHHBIE IMPEJCTABICHUS O CTPOCHHUHU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJISIPHOM M HaJMOJEKYJISIPHOM YpPOBHSX;
MPEJCTABICHUSI O MEXaHM3MaX XUMHUYECKUX peakiuid, TEePMOJAMHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTAX HX MPOTEKAHUS, O XHMHUYECKOM pPaBHOBECHUH,
pacTBOpax H JUCHEPCHBIX CHUCTEMax; (PaKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUU M OE€30MaCHOM HCIOJIb30BAHUU BAXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JEATEILHOCTH 4YeJOBeKa, OOIIMX Hay4YHBIX
MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTEpHbIC TMPU3HAKUA TIOHITHUH,
YCTaHABIMBaTh WX B3aMMOCBA3b, HCIOJIB30BATH COOTBETCTBYIOLIME TMOHATUS TIPU
OTMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOPMHUPOBAHHOCTh YMEHHUSI HUCMOJB30BAaTh XUMHUYECKYH) CHUMBOJUKY IS
cocTaByieHHs (POPMYJT BEIIECTB U YPABHEHUM XUMHYECKUX PEAKIIUN, CHCTEMATHUECKYIO
Homenknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OT/ACIBHBIX BEIECCTB;

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACISITh BaJCHTHOCTh W CTEMEHb OKHCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIUWHEHMSIX, BHUJ XUMHUUYECKOM CBsI3U (KOBaJIGHTHas,
WOHHAs, METAJTMYECKasi, BOJOPOJIHAS), THUIl KPUCTALINYECKON PEMIETKH KOHKPETHOTO
BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT BUIA
XUMHUYECKON CBSI3M M THUIMA KPUCTAUIMYECKOW pEemETKH, OOMEHHBIH W JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3H,

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCUPUIIMPOBATH: HEOPTAaHUYECKUE BEIIECTBA IO
HUX COCTaBY, XMMHUYECKHE DPEAKIMU MO Pa3IUYHbIM IMpU3HAKaM (YUCIYy U COCTaBY
pearupyronx BeMIECTB, TeIIoBoMy AJ(h(eKxTy peakiuu, H3MEHEHHIO CTeleHen
OKHCJIEHUS  DJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTaliu3aTtopa U  Jpyrue);



CaMOCTOSITENIbHO BbIOMpATh OCHOBAHUS W KPUTEPUU HJIA KIACCU(PUKALMU H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICT Mepuoandeckoro 3akona 1. .
MeHnneneeBa W JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIHHYIO M
MIPOTHOCTHYECKYIO (YHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XHMMHUYECKMX JJEMEHTOB IMEpPBOro—4eTBEPTOro mnepuonoB Ilepuoamueckoi
cucrembl J[.MI. Menneneea, HCHONB3ys TMOHATUS «IHEPIETUUYECKUE YPOBHMY,
(QHEPTreTUYEeCKUe TIOAYPOBHH», «S-, P-, O-aToMHBIE OpOUTAIN», «OCHOBHOC W
BO30Y)XIEHHOE DSHEPTeTHUYECKHE COCTOSHUS aToMa»; OOBSICHATh 3aKOHOMEPHOCTH
U3MEHEHHSI CBOWMCTB XHMHMYECKHX D3JIEMEHTOB M HUX COCIWHEHUN M0 NEPUOJAM U
rpynnaMm Ilepuonuueckon cucremsl [I. WM. MeHnaeneeBa, BaJ€HTHbIE BO3MOKHOCTHU
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOCHHUSI X DJIEKTPOHHBIX 000I0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTEPHU30BaTh (OMHUCHIBATH) OOIIUE XUMUUYECKUE
CBOKCTBA BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE T€HETUUECKON
CBSI3U  MEXKJYy  HEOPraHMYECKMMH  BEIIECTBAMH C  [OMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

cOpPMHUPOBAHHOCTh ~ YMEHHUS  PAaCKpbIBaTh  CYIIHOCTb:  OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OaiaHca 3THX
peakimii; peakiuii HIOHHOTO OOMEeHa MyTEM COCTAaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHMI, peaKIUil TUAPOIN3a; pPEeaKIni KOMIUIEKCOOOpa3oBaHusl (Ha
MpUMepe TUAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHUSA);

cOPMHUPOBAHHOCTh ~ yYMEHHUS  OOBACHATH  3aKOHOMEPHOCTH  NPOTEKAHUS
XUMHUYECKUX PEaKIU C Yy4éTOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep
MU3MEHEHHS] CKOPOCTH XUMUYECKON PEaKlii B 3aBUCUMOCTH OT Pa3IN4HbIX (aKTOPOB, a
TAaK)K€ XapakTep CMELICHHUS XUMHUYECKOTO pAaBHOBECHS I0J] BJIMSHUEM BHEIIHUX
BozneicTBuid (mpuHiun Jle llatense);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKUE PEaKIIMH, JICKAIIUE B
OCHOBE TPOMBIIIUICHHOTO TMOJYyYE€HUS CEPHOW KHCJIOTHI, aMMHaKa, OOIIHUE Hay4yHBIC
MIPUHLINIIBI XUMHAYECKUX MIPOU3BO/JICTB; 1IEJI€CO00Pa3HOCTh IIPUMEHEHUS
HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKHU 3PEHUST COOTHOIICHUS
PHUCK-TIONB3a;

c(hOpMHUPOBAHHOCTH BJIAJCHUS CUCTEMOM 3HAHWU O METOJIaX HAyYHOTO MO3HAHUS
SBJICHUM TPUPONBI — HAOMIO/ICHHe, W3MEPEeHHUE, MOJICIUPOBAHUE, IKCIICPUMEHT
(peasibHBI W  MBICICHHBIN), HCHOJB3yEMbIX B €CTECTBEHHBIX HAayKaX, yMEHUS
NPUMEHSITh STU 3HAHUS TPU IKCICPUMEHTATBLHOM MCCJICIOBAHUU BEIIECTB W IS
OOBSICHEHUSI XMUMHUYECKUX SIBJICHUU, HMEIOIIUX MECTO B TPUPOJIC, MNPAKTUYECKOU
JNESATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU,

c(hOPMHUPOBAHHOCTh YMEHUS BBISBISATH B3aWMOCBSI3b XHMHUYECKUX 3HAHUUA C
MOHSTUSMU U TIPEICTABIICHUSIMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJisi OoJiee
OCO3HAHHOT'O0 MOHUMAaHUs MaTEPUATBHOTO €UHCTBA MUPA;



c(hOPMHUPOBAHHOCTh YMEHHMs MPOBOAUTH PACUETHI: C HMCIOJb30BAHUEM IOHATUN
«MaccoBasl [0S BELIECTBA B pACTBOPE» U «MOJIPHAsT KOHUEHTpAUUs»; MAaCChl
BEIIECTBA WK 00bEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WK O0BEMY
OJTHOTO M3 YYaCTBYIOIINX B PEaKIIMU BEIIECTB; TEIIOBOTO 3 (eKTa peaklun; 3Ha4eHUs
BOJIOPOJTHOTO TIOKAa3aTesl pacTBOPOB KHCIOT M WIEJIOYEH C H3BECTHOM CTENEHBIO
JUCCOLIMAINK; Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTAa PEAKIUH, €CIIM OJHO
U3 HCXOAHBIX BEIIECTB [1aHO B BHJIE PAcTBOpa C OMNPEAEIEHHONM MAacCOBOW JOJIEH
pPacTBOPEHHOrO BEIECTBA WM JaHO B H30BITKE (MMEET MPUMECH); JI0JM BBIXOJA
MIPOJIyKTa PEaKIuu; 00ObEMHBIX OTHOIIICHHUH Ta30B;

c(hOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIIPHO IUTAHUPOBATH M TMPOBOJWTH
XUMUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEeakldii MOHHOTO OOMEHa, MOJATBEpPKIACHUE
Ka4eCTBEHHOI'0 COCTaBAa HEOPraHWYECKUX BEILIECTB, ONPEACIIEHUE CPEIbl PacTBOPOB
BEIIIECTB C TOMOINbI0 WHIWKATOPOB, HU3YyUYCHHE BIMSHUS PaA3IMUYHBIX (PAaKTOPOB Ha
CKOPOCTh XUMHYECKOW PEAKIHH, PEIICHUE SKCICPUMEHTAIBHBIX 3aJad II0 TeMaMm
«Meramey u «Hemeramib») ¢ coOmofeHuEeM MpaBuil 0e30macHOro OOpalieHus C
BEIIECTBAMU U JIa0OPAaTOPHBIM 000pYy/I0BaHUEM, (POPMYIUPOBATH 1IE€Th UCCICAOBAHMUS,
NPEICTaBIATh B PazlIWyHON (opMe pe3ylbTaThl SKCIEPUMEHTA, AHAIW3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHU: COOJI0/aTh MpaBWia MOJIb30BAaHUS XUMHUYECKOU
MOCYJI0N 1 TaOOpaTOPHBIM 000PYI0OBaHUEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU TIO BBITIOIHEHUIO JJA00OPATOPHBIX XUMUYECKUX OMBITOB, YKOJIOTHUECKH
L[EJIECO00PA3HOr0 MOBEACHUS B OBITY U TPYAOBOM JNEATEIBHOCTH B LEJSAX COXPAHEHUS
CBOETO 3JI0POBbS, OKPYXKAIOUIEW MPUPOJHOW CpPEIbl M JOCTHUKEHHS €€ yCTOMYMBOIO
pa3BUTHSA, OCO3HABATH OIMACHOCTh TOKCHMYECKOTO JACHCTBUS HAa >KUBBIE OpPTraHU3MBbI
OIPEICIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMAas cMbIc) noka3arens [1K;

c(hOPMHUPOBAHHOCTh ~ YMEHHUMW:  OCYIIECTBIATH  II€JICHANIPABICHHBIM  MOUCK
XUMHUYECKON HH(OpMAIMU B pa3IMUHBIX HUCTOYHUKAX (HaydyHass W ydeOHO-HaydHas
auTeparypa, CpeAcTBa maccoBoil MH(popmanuu, MHTEpHET W Apyrue), KpUTHUYECKU
aHAIM3UPOBATh XMMHYECKYI0 WHMOpMaIuio, nepepadbarbiBath €€ W HCIOJIb30BaTh B
COOTBETCTBHUH C ITOCTABJICHHOMN yueOHO 3a1ayeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB Buan! nesreJLHOCTH
DJIeKTPOHHbIE
o0yuarouuxcs ¢
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie) .
Kontpoabubie | IlpakTnyeckue yderom pabouei
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypesI nporpamMmsl
BOCIIUTaHUSA
Pa3nen 1. Teopernueckue 0OCHOBbLI OPraHUYeCKOH XUMHH
Jwanor, HanpaBJICHHBIN
Ha (opMupoBaHUe
€CTECTBEHHO-HAy4YHOU
[Ipenmet oprannueckoit xumuu. Teopus rPpaMOTHOCTH U
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 8 1 0 bu6nmorexa LIOK LIEHHOCTHOT'O
M. bytneposa OTHOLLEHUS K
HUCTOPUYECKOMY U
HAay4YHOMY HACIJIEIUIO
OTECUYECTBEHHOU XUMHUMU.
Hroro mo pazueny 8
Pa3nen 2. YriaeBoaopoabl
becena, HanpaBneHHas
Ha DKOJOTMYECKHU
m nenecoo0pa3Hoe
elleNIbHbIE YIIIEBOAOPOIBI — AIKAHbI
2.1 P yr P ’ 5 0 0 bubauroreka ITOK OTHOIIIEHHUE K TIPUPOJIE,
LIUKI0AIKAHBI
KaK UCTOYHHUKY
CyILIECTBOBAHUS KU3HU
Ha 3eMIIe.
HenpenenpHbIe yIiIeBOIOPOALL: AJIKCHEI becena, HanmpaBiaeHHas
22 P T P . 14 0 1 Bubmiorexa [[OK > Hatp

aJIKaAUCHBI, aJIKMHBI

Ha 3KOJIOT'MYCCKU




1eecooopa3Hoe
OTHOIIICHHE K IPUPOJIC,
KaK HCTOYHUKY
CYIIECTBOBAHUS JKU3HH
Ha 3emIe.

2.3

ApoMaTudeckue yriieBoJa0pobl (apeHbl)

bubnuoreka [{OK

Huanor,
BOCIIMTHIBAIOIIUH
OCO3HAHHE
HEOOXOJIMMOCTH
HCITOJIB30BaHUS
JOCTHKECHUH XMMHH JIJISI
pelieHust BOpOCOB
palMOHAILHOTO
MPUPOIOTIOTH30BAHHS.

2.4

[TpupogHBIE HICTOYHUKH YTIEBOJIOPOIOB U
ux nepepadoTka

bu6nunorexa LIOK

I'pynnoBas pabora,
dhopmupyromas
NOHUMaHHe
100aTbHOTO XapakTepa
9KOJIOTUIECKUX
npo0IieM, BIHSTHUS
YKOHOMHUYECKUX
IPOIIECCOB Ha
COCTOSIHUE TIPUPOOHOI 1
COIMAIIBHOW CPEIbI.

2.5

["anoreHnpon3BOIHBIE YTIEBOIOPOIOB

but6mmorexa [IOK

Hwnanor,
BOCIIMTHIBAIOIIINH
OCO3HAHHE
HEOOXOIMMOCTH
HCITOJIE30BaHUS




JOCTHOKEHUH XUMHU JIJIs
pelieHus BOIPOCOB
panroHaIBLHOTO
MIPUPOIOTIOIB30BAHMS.

Hroro no pazneny 35

Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

3.1 Crnuptsl. ®enon 11

bu6nmorexa LIOK

[IpoektHas paboTa,
HampaBlieHHAs Ha
OCO3HaHHE MOCIEACTBHMA
Y HETIPUSATHUS BPEITHBIX
MPHUBBIYCK, TOHUMAHUS
LEHHOCTEN 3JI0POBOTO U
Oe3omacHoro obpasa
AKHU3HHU, HEOOXOITUMOCTH
OTBETCTBEHHOTO
OTHOILIECHUS
KCOOCTBEHHOMY
¢usznueckomy u
NICHXUYECKOMY
3I0POBBIO.

KapOoHuIbHBIE COEeTMHEHMST: aTbIeTUIbI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21
Croxuble 3¢upbl. Kupsl

bubnunorexa LIOK

Jwnanor, HanpaBJICeHHBIN
Ha COOJTI0ICHHE TTPABUIT
06e301macHOTO
oOparteHus ¢
BEIIIECTBAMH B OBITY,
MOBCETHEBHOM JKU3HU U
B TPYJOBOM
NeSITeNIbHOCTH,




IMOHUMAaHUS [IEHHOCTHU
npaBujI 6€30MacHOTO
MOBEJICHUS B CUTYyAITUSX,
YTPOXKAIOIIUX 370POBBIO
U SKU3HU JTI0JICH.

3.3

VYrieBoabl

bubnuoreka [IOK

Jwarnor, HanpaBJICHHbIN
Ha cOOJI0ICHUE TIPaBHIT
0e301acHOro
oOparieHus ¢
BEIIECTBAMHU B OBITY,
MOBCEIHEBHOM JKU3HU U
B TPYJ10BOI
NESITeIbHOCTH,
NOHUMaHHS EHHOCTH
paBmJI 6€30M1aCHOTO
NIOBEJICHUS B CUTYAIIHSX,
YTPOKAIOIIUX 3T0OPOBBIO
Y KU3HHU JIHOJEH.

Hroro no pazneny

41

Pa3znea 4. A3oTcoaeprxkaiue opraHudecKkue coeuH

CcHUusA

4.1

AMUHBL. AMUHOKHUCIIOTHL. benku

12

bubnunorexa LIOK

becena, moBwImaromnias
WHTEpeC U
MO3HABATEIbHbIC
MOTHUBBI B IOJYYEHUH U
HOCJEIYIOIEM aHAIIN3e
UHpOpPMaIIUHU O
HepeIOBBIX
TOCTHKEHUSX




COBPEMEHHOI
OTEYECTBEHHON XMMHH.

Uroro no pazaeny

12

Pasznea S. BoicokoMoJieKky/JIsIpHbIE COeIMHEHU S

5.1 BBICOKOMOJIEKYIIAPHBIE COCTMHEHUS

bubnunoreka LIOK

Pemenne npaxkruueckux
3a/1a4, MOBBIIIAIONINX
MHTEPEC K
IIPAKTUYECKOMY
U3y4eHHIo npodeccuii
Pa3JIMYHOTO POJa Ha
OCHOBE IIPUMEHEHUS
MPEAMETHBIX 3HAHUU T10
XUMHH, YBAKEHUS K
IIpOLIECCY TBOPUYECTBA B
00J1aCTH TEOpUH U
IIPaKTUYECKOTO
IPUMEHEHUS XUMHH.

Hroro no paszaeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB M TeM
NPOrpamMMbl

KoaunuecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

Buanl nesreJLHOCTH
00y4arouuxcs ¢
y4yeToM padouei
NMPorpamMmbl
BOCIIUTAHUSA

Pazpmea 1.

TeopeaneCKne OCHOBbI XUMHH

1.1

Ctpoenue atoma. Ilepuoguueckuii 3aKoH
u [lepuonanueckas cucTeMa XMMUYCCKUX
anemenToB /1. 1. Meneneena

bubmuoreka [{OK

KonnexktuBuas
pabora,
BOCIIUTBIBAIOIIAS
LIEHHOCTHOE
OTHOIIIEHHE K
UTOPUYECKOMY U
HAay49HOMY HaCJICIUIO
OTCUYCCTBCHHOM

XUMHHU.

1.2

Crpoenue BemectBa. MHOrooOpasue
BEIIIECTB

11 1

but6mmorekxa [IOK

becena,
HaIpaBlieHHas Ha
MMOHMMaHUEe XUMHHU
KaK HayK{, OCO3HAHUS
€e poliu B
¢dbopmupoBaHUU
paIMoHaIBHOTO
HAyYHOT'O MBIIIICHUS,
yOEXKIEHHOCTH B
0c0001i 3HAYNMOCTH
XAMUH IS
COBPEMEHHOMN




OUBUIN3allUN.

1.3

XUMUYECKUE PEAKIIUU

19

bubnunoreka LIOK

Pemenne
MPAKTUICCKUX U
TEOPETUYCCKHUX 3314
JUTSI pa3BHTHS
CIIOCOOHOCTH
CaMOCTOSTEILHO
HCITOJIB30BaTh
XUMHUYCCKUC 3HAHUA
JUTSL pEIICHHUS
po0JIeM B PealibHBIX
YKU3HEHHBIX
CUTYAIIUsX.

Hroro no pasaeny

39

Paznes 2. Heoprannyeckasi XuMust

2.1

Hewmerasisl

31

but6mmorexa [IOK

Jnanor,
HanpaBJICHHBIA Ha
¢dbopmupoBaHue
YCTQHOBKH Ha
aKTHBHOE YJacTHE B
pereHu
MPaKTUYECKHUX 3a/1a9
COLIMAJIBHOU
HaNpaBJICHHOCTH.

2.2

Mertamibl

23

bubnunoteka LIOK

becena,
BOCIIUTHIBAIOIIAS
YBaXX€HHE K TPyay,
JIIOISM Tpyaa U




pe3yibTaTam
TPYAOBOI
JIeSITeIbHOCTH,
OCO3HAHHMS
LICHHOCTHOTO
OTHOILICHHUS K
HUCTOPUYECKOMY U
HAay4YHOMY HaCJICIUIO
OTECYECTBEHHOM
XHAMHUH.

Hroro no pasaciny

54

Pa3zgen 3. XuMus 1 )KU3HL

3.1

MeTtoapl MO3HAHUS B XUMUH. XUMHUA U
JKU3Hb

but6mmorekxa [IOK

Hwnaror,
Ppa3BUBAIOLLNI
CIIOCOOHOCTH
OLICHUBATh CUTYAIIHUH,
CBsI3aHHBIE C
XUMHAYECKUMU
SIBIIEHUSIMU, U
MIPUHUMATH
OCO3HAHHBIE
perieHus,
OpUEHTUPYSICh Ha
MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBbI
U LIEHHOCTH,
T'OTOBHOCTD
OIICHUBAThL CBOC
MMOBEACHUE U




MTOCTYIIKH CBOMX
TOBApPHUIIEH C
HO3UIINHI
HPaBCTBEHHBIX U
MIPaBOBBIX HOPM U
OCO3HAHHE
IMOCJIEICTBUIM 3TUX
MTOCTYTIKOB.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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