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Pabouass mporpamMma Mo XHMMHUHM Ha YPOBHE CpenHero oomiero oOpa3zoBaHus pa3paboTaHa Ha
ocHoBe @exepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obpa3oBanuu B Poccuiickoii
Oenepanuny», TpeOOBaHUH K pe3ylnbTaTaM OCBOeHHs (emepaibHOi 00pa3oBaTENbHON MPOrpaMMBI
cpennero oo6mero obpaszoBanusa(®OIl COO), npencraBicHHbIX B DenepalbHOM T'OCYIAPCTBEHHOM
obpazoBarenbHoM cranaapre COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOro mnpeamera « XuMHUsH
B 00pazoBaTenbHBIX opranuzanusx Poccuiickoit denepannu, pearn3yonrXx OCHOBHbIE 00pa30BaTelbHbIC
[IPOrpaMMbl, U OCHOBHBIX MOJIOXkEeHUN «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoit denepanuu Ha
nepuon a0 2025 rona» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTIyONEHHOTO HM3YYeHHs 3aHMMAaeT BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4HOro oOpazoBanusi ydammxcsi 10-11 kmaccoB. M3ydeHue mpeamera, peamu3yeMoe B YCIOBHUSIX
mddepeHITUpOBaHHOTO0, MPOMUIBHOTO O0YYEHHs, MPHU3BAaHO OOECIEYHTh OO0IIE00pa30BATEILHYIO H
OOIIEKYIBTYPHYIO TOJATOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO JUISl aJanTalldd UX K OBICTPO
MCHAIOUMIMMCS YCJIOBUSAM XU3HMW B COUUYME, a TAKXKC JJId IMPOAOJLKCHUA 06y11eH1/151 B OpraHuvsanusax
HpO(l)eCCI/IOHaHBHOFO OGpa?,OBaHI/IH, B KOTOPBIX XUMUA SABJIACTCA OI[HOI>'I U3 IPUOPUTETHBIX JUCHUILIINH.

B nporpamme o xumun Ha3zHaYeHUE TpeAMeTa « XUMUS MONydaeT MOAPOOHYI0 HHTEPIPETALINIO
B COOTBETCTBUU € ocHOBomonararonmmu nonokeHusmu @I'OC COO o B3anM0o00yCIIOBIEHHOCTH IIeNeH,
CoIep)KaHMUs, pe3yabTaToOB oOydeHUss © TpeOOBaHWI K YPOBHIO IOATOTOBKHA BBHITYCKHHUKOB.
CBHJIETENECTBOM TOMY SIBIISTFOTCS CJIGAYIOIIUE BBITOIHSEMbIE TPOrPaMMOi 10 XUMHUHU (QYHKITHN:

WH(OPMAITMOHHO-METOMYECKas, pealn3alnrs KOTOpPOW OOecredrnBaeT IOMydeHHEe MPEINCTaBIeHHS O
LIENAX, COAep KaHUH, OO0IIeH cTpaTernu oOydeHHs, BOCIIUTAHUSA M PAa3BUTHS OOYUAIOUINXCS CPENCTBAMHU
MpeaMera, N3yd9aeMoro B paMKax KOHKPETHOTO MPOduIIs;

OpTaHM3aIMOHHO-TIAHUPYIOIAs, KOTOpast MperycMaTpuBaeT OTIpe/ieIeHNE: MIPUHIIUIIOB
CTPYKTYPUPOBAaHUS H TIOCIIEJOBATEIBHOCTH H3YYeHHs Yy4eOHOro Marepuana, KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX €T0 XapaKTePHUCTHK; MOAX0JI0B K (hOPMHUPOBAHUIO COMEPKATEINHHOW OCHOBBI KOHTPOJS U
OICHKH 00pa30BaTENbHBIX JIOCTYDKEHUH OOyJarolmuxcss B paMKax HTOTOBOW artecTanud B (opme
€IMHOTO TOCY/IaPCTBEHHOT 0 SK3aMeHa 110 XUMHH.

[IporpaMma my1st yriryGiI€HHOTO U3Yy4€EHHSI XMMHUU:

YCTaHAaBIMBAeT HMHBAPHMAHTHOE MPEIMETHOE COAEpKaHHME, O0sA3aTeNbHOE Uil H3Yy4YeHHsS B paMKax
OTAENbHBIX mpoduieli, MpeaycMaTpUBaeT paclpelesieHue M CTPYKTypHUpPOBAaHHE €ro Io Kiaccam,
OCHOBHBIM COZIE€p>KaTeIbHBIM JIMHUSAM/pa3aenaM Kypca;

Ia€T MpUMEPHOE pacupeaereHne yueOHOro BpeMeHH, PEKOMEHAYEMOT0 Ul U3yUeHUs OTACIBHBIX TEM;
Ipeagaraer MPUMEPHYIO MOCIEAOBAaTENbHOCTh H3Yy4YeHUS Y4YeOHOro Mmarepuana ¢ Y4ETOM JIOTHKH
MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX 1 MEKIIPEAMETHBIX CBSI3EH;

Ia€T METOOMYECKYI0 MHTEPIIPETAlMIO LeNed M 3a7ad W3yYeHHs HpeAMeTa Ha YriayOJaEHHOM YpOBHE ¢
y4€TOM COBPEMEHHBIX IPHUOPUTETOB B CHCTEME CpenHero oOIero oOpa3oBaHMs, COAEPKATECIbHON
XapaKTePUCTUKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHUS OCHOBHOM 00pa30oBaTENbHOH IPOrpaMMBI
cpenHero odmiero oOpa3oBaHMs (JIMYHOCTHBIX, METAIPEAMETHBIX, NPEAMETHBIX), & TaKKE C Y4ETOM
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENbHBIX ACHCTBHH OOYyYarolIerocsi MO OCBOEHHIO COIEpKaHMS
npeamMeTa.

Ilo BceM Ha3BaHHBIM IO3MLMSAM B NPOrpamMMe IO XUMHH NPEILyCMOTPEHa IIPEEMCTBEHHOCTH C
o0y4yeHHEM XHMMUU Ha YPOBHE OCHOBHOro oOmiero obOpa3oBaHusl. 3a mpefesamMH yCTaHOBJIEHHOI
MPOrpaMMoi 10 XUMHUH 00513aTeIbHON (MHBAPHAHTHOM) COCTABIIAIOLICH COEpKaHUs yueOHOro MmpeaMeTra
«XUMHS» OCTAa€Tcsl BO3MOXKHOCTH BBIOOpAa €ro BapHATUBHOM COCTABJISIONICH, KOTOpas JOJDKHA
OIPEENSThCS B COOTBETCTBUY C HANPaBJICHHEM KOHKPETHOTO MPOGMIIs 00ydeHHsL.

B coorBerctBun ¢ koHuentyanbHbIMUA mnonokeHusMu GI'OC COO o Ha3HAUYEHUU MPEIMETOB
0a3oBoro u yriryon€HHOro ypoBHel B cucreMe nuddepeHInpOBaHHOTO O0YYeHUS HAa YPOBHE CPENHEro



obmero oOpa3oBaHUS XHMHUS Ha YpOBHE YIIyOJNEHHOTO W3y4YEHHs HANpaBleH Ha peaTu3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOMIMM 3TaloM MOTY4YEeHHUs] XUMAYECKOr0 00pa30BaHUsl B PaMKax W3yUeHUs
CHELHATbHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKHUX AHUCHUUIUIMH B BYy3aX W OpraHU3alUsAX CPEIHEro
npodeccuoHanbHOro obpasoBaHus. B 3Toll cBsA3M m3ydeHue mnpenmera «XHUMHS» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO HAa pacIlMpeHHe M YIIyOJeHHEe TEeOPeTUYeCKOW W MPaKTHUECKOH IMOArOTOBKH
00y4Jarolmmxcsi, BBHIOPABIIUX ONPEACTAEHHBIH MpPOoQUiab OOydYeHHs, B TOM YHCJIE C IIEPCIIEKTHBON
MOCHEAYIONIET0 MOTYYEeHUS XHMHYECKOro oOpa3oBaHMS B OpraHU3alusX MpoecCHOHAIBHOrO
obpazoBanusi. Hapsiny ¢ atum, B cBere TpeboBanniit ®I'OC COO k miaHupyeMbIM pe3ylibTaTaM OCBOCHUS
(denepanbpHOil 00pa30BaTENbHOW MPOTpPaMMBbl CpelHEro OO0IIero oOpa3oBaHUS HW3yYEHHE MpenMera
«XUMUA OPHUCHTHUPOBAHO TAaKXE Ha PpPCIICHHUE 3aJad BOCHHUTAHHUA U COLUAJIBHOI'O pPa3BUTUA
o0y4arommxcs, Ha (GOPMHUPOBAHUE Yy HUX OOIICUHTEIUICKTYAIbHBIX YMEHHH, YMEHUHN pallOHaTH3aUN
y4eOHOro Tpyna U OOOOMIEHHBIX CIIOCOOOB JCATEIBHOCTH, WMEIOIIMX MESKIUCIUILIHHAPHBIH,
HaANPEIMETHBIA XapaKkTep.

COCTaBIIAIONIMMHE  MIpeaMeTa «XUMHUS» Ha YPOBHE YIJIYOJNIEHHOIO M3Y4YEHHS  SIBIISIOTCS
yryonénnsle  Kypcel — «Opranudeckas xumusiy u  «OOIMass W HeopraHudeckas Xumwus». [lpu
OTIPEICNIEHNH TTOIXO0JI0B K OTOOPY U CTPYKTYPHOM OpraHM3AINH COJIEPKAHMS dTUX KYpPCOB B IIPOrpaMMe
10 XUMHH 32 OCHOBY NpUHATHI nosiokeHuss GI'OC COO o paznuuusx 6a30BOro u yriyojaEHHOrO ypoOBHEH
M3y4dEHUS TIpeIMeTa.

OcHoBy coaepxaausi KypcoB «Opranmdeckas xuMus» u «OOmas M HeopraHWYecKas XHMHSD
COCTABIISIET COBOKYITHOCTh MPEJIMETHBIX 3HAHWHA W YMEHHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3y4ECHUS
mpeaMera. JTa CUCTEMa 3HAHUH TOyYaeT ONMpeneNéHHOE TEOPETUYECKOe JOMOJTHEHHE, MO3BOJISIONIee
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJBIIMNA 00BEM (haKTOMOTHYECKOro marepuana. Tak, Ha
yrIyONnEHHOM YpOBHE HM3Y4YEHHsI TpenMera oOecrieueHa BO3MOXKHOCTb 3HAYUTENBHOTO YBEIUYCHHUS
00béMa 3HAHWHA O XUMHUYECKHX DJIEMEHTaX W CBOMCTBAX WX COCAWHCHHH HAa OCHOBE PACIIMpPEHUS U
YTIyOJNeHus IPEICTaBICHN O CTPOEHUH BEIIECTBA, XMMUYECKOM CBA3H M 3aKOHOMEPHOCTSAX MPOTEKAHUS
peakmuii, paccMaTpUBaeMbIX C TOYKH 3pPEHHS XMUMHYECKOW KHHETHMKH U TEePMOAWHAMUKH. V3ydeHme
MEPUOANYECKOr0 3akoHa u Ilepmogudeckoil CHCTEMBI XUMHYECKHX JJEMEHTOB Oa3upyerca Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHYECKMX IMPECTABICHUAX O CTPOCHWW aToMa. XHMHYECKas CBS3b
OOBSICHACTCS C TOUKH 3PEHUS DHEPreTHUECKUX U3MEHEHHH Tpy €€ 00pa30BaHUU U Pa3pyIIeHNUH, a TAKKe
C TOYKH 3pEHUSI MEXaHU3MOB €€ oOpa3zoBaHus. M3ydeHune THITOB peakiuii JONoTHsIeTcsS (OPMHUPOBAHIEM
MIPEJCTABIIEHUI 00 AIIEKTPOXMMHUYECKUX MPOIECCaX M 3JEKTPOIU3€ PAaCIUIaBOB M PACTBOPOB BellecTB. B
Kypce OpraHHYecKOH XWMHH IPU PACCMOTPEHHH PEAKIIMOHHON CITIOCOOHOCTH COEAWHEHWH yraemsercs
oco0oe BHIMaHHE BOIpocaM 00 AIEeKTpOHHBIX d(dekTax, 0 B3aNMHOM BIUSHHH aTOMOB B MOJIEKYJaX W
MEXaHU3MaXxX peaKiuu.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha CONEp)KaHWEe KYpCOB XMMHH YTITyOIEHHOTO YPOBHS W3Y4EHUS
IUISL KJIACCOB ONpeenéHHOro npoduis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep IONOJTHEHUH K
oOmiell cucreMe NMpEeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEXKHBIC MpeaMeThl. Tak, Hampumep, B
COJIepaHUM TIPeAMEeTa Ul KIACCOB XMMHKO-(PU3NIECKOro mpodwist 0ompiioe 3HadeHne OyayT MMETh
3JIEMEHTHI y4eOHOro Marepuaina 1mo oomeid xumun. [Ipyn u3ydeHnn npeaMera B JaHHOM CITydae aKIeHT
Oyzer cienaH Ha OOIIHOCTH METOAOB MO3HAHWSA, OOIIHOCTH 3aKOHOB M TEOPUW B XUMHUHU W B (DU3HKE:
aTOMHO-MOJICKYJISIpHasi Teopus (MONEKyIsipHas Teopus B (H3HMKE), 3aKOHBI COXPAHEHHS MAacChl H
SHEPI'HH, 3aKOHBI TEPMOJMHAMHKH, JIEKTPOJIN3A, IPEICTABICHHIS O CTPOCHUH BEIIECTB U JAPYTOE.

B 10 Xe BpeMAa B COACPIKAHUHM IIPEAMETA JId KJIaCCOB XUMHKO-OHOJIOrMYECKOT0 HpO(l)I/IJ'ISI
OOJBIINHA y,[[eJ'ILHLII\/'I BCC 6y,[[€T HUMCTb OpraHU4YCcCKass XUMUS. B »stom CiIydyac HOpeAoCTaBJISACTCA
BO3MOXXHOCTb JIJIsA Oomee 00OCTOATEIHLHOrO pacCMOTpPECHUA XUMHYECKOMN OpraHu3anu KJICTKU Kak
OHOIIOrHYECKOM CHUCTEMBI, B COCTaB KOTOpOﬁ BXOIAT, K IIPUMEPY, TAKUC CTPYKTYPHBIC KOMIIOHCHTHBI, KaK
JINIIMABI, 6€J'IKI/I, YrieBOAbl, HYKJICMHOBBIC KHUCJIOTBI U JPYTHUC. HpI/I 9TOM 3HAHHS O COCTAaB€ M CBOMCTBAxX
Hpe).'[CTaBHTeJ'IefI OCHOBHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB CIIYy>KAT OCHOBOM AJI1 U3y4YCHUS CYHIHOCTU
mpoucccoB q)OTOCI/IHTCSa, AbIXaHUs, MAIICBAPCHU .

B mmane ¢opmupoBaHus OCHOB Hay4yHOTO MHPOBO33PEHMS, OCBOCHHS OOILIECHAayYHBIX METO/IOB
MO3HAHUS M ONbITa NMPAKTHMYECKOrO NMPUMEHEHUs HAy4YHBIX 3HAHUHA HM3Yy4eHHE IpeaMeTa «XUMHS» Ha
yriry0iaéHHOM YpOBHE OCHOBaHO



Ha MCXKIPCAMCTHBIX CBA3AX C y‘lC6HBIMI/I npeamMeraMu, BXOAAIIMMHU B COCTAaB MNPCAMCTHBIX obmacreit
<<ECTGCTBGHHO-Hay‘IHI)Ie npeaMeEThbI», «Maremartuka u HH(bOpMaTI/IKa» u «PYCCKI/Iﬁ SA3BIK U JINTCpATypa».

[Ipu u3ydyenun yweOHoro mpeamera «XWMHUsD» Ha YIIyOJEHHOM ypOBHE TakKe, KaK Ha YPOBHE
OCHOBHOTO WU cpeaHero oOmero oOpa3oBaHust (Ha 0a30BOM YpOBHE), 3ajaueil IepBOCTEHNEHHOU
3HaYMMOCTH SIBIIAETCS (DOPMHUPOBAHNE OCHOB HAYKH XMMHH KaK 00JacTH COBPEMEHHOI'0 eCTECTBO3HAHUS,
MIPAKTHYECKOW IEATEIbHOCTH YEI0BEKAa U OAHOI0 M3 KOMIIOHEHTOB MHMPOBOW KyJbTyphl. Perienue 3toit
3a7la4M Ha yriayOnEHHOM ypOBHE U3Y4EHHUs IpeMeTa MPeANoNaraeT peaan3alnio TakiX Lenel, Kak:

(dhopMupoBaHUE MPENCTABICHUNA: 0 MATEPUATBHOM CIMHCTBE MUpPA, 3aKOHOMEPHOCTSIX W MO03HABAEMOCTHU
SIBJICHUI TIPUPOJIBI, O MECTE XMMHUH B CHCTEME €CTECTBEHHBIX HayK U €€ Beaylleld poyid B 00eCrieueHUU
YCTOMUMBOTrO pPa3BUTHS 4YEIOBEUECTBA: B PEHICHHHM TMPOOJIEM SKOJIOTMYECKOW, SHEPreTUYECKOH H
MUIIEBOM 0E€30MacCHOCTH, B Pa3BUTHUA MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHHKOB
SHEPrUM, B O0ECIEUCHUHU PAIMOHAILHOTO MPUPOIONONIb30BaHMS, B ()OPMHUPOBAHUN MHPOBO33PCHUS U
o0I1Iel KyJIbTYphI YEJIOBEKA, a TAK)KE IKOJIOTMYSCKH O0OOCHOBAHHOIO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJHON CPEE;

OCBOEHUE CHCTEMBI 3HAHWH, JIEKAIIMX B OCHOBE XMUMHUYECKOW COCTaBIISIONIEH €CTECTBEHHO-HAYyUYHOMU
KapTUHBI MUpa: QYHIAMEHTAJIBHBIX MOHSATHIA, 3aKOHOB U TEOPHI XUMHH, COBPEMEHHBIX MPEJICTABICHUN O
CTPOSHUH BEIECTBA HA PAa3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJICKYJIIPHOM, HAJAMOJEKYJISIPHOM, O
TEPMOJUHAMHYCCKAX ¥ KHHETHYECKHX 3aKOHOMEPHOCTSX TMPOTCKAHUS XHMHUYECKHX PpEAKIHHd, O
XUMHUYECKOM PaBHOBECHH, PACTBOpax U MAWCIEPCHBIX CHCTeMax, 00 OOmMX HAyJHBIX MPUHITUIAX
XUMUYECKOTO TPON3BOCTBA;

dhopMupoBaHue y 00yJaroIUXCsl OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKHX
3HAaHUU JUIS OOBSCHEHMS KJIIOYEBBIX HJCH M NIPOOJeM COBPEMEHHOW XUMHUH, i OOBSICHEHUS H
MIPOTHO3UPOBAHMUS SIBJICHHUH, UMEIOIINX €CTECTBEHHO-HAYIHYIO PHUPOTY; TPAMOTHOTO PEIICHUS TPOOIIeM,
CBSI3aHHBIX C XHMHEH, TPOrHO3MPOBAHMS, aHAIN3a M OIEHKH C MO3UIIUN YKOJOTHYECKON 0e3011acHOCTH
MOCTEACTBUN OBITOBOM M IPOM3BOACTBEHHOM JEATSILHOCTH YEIOBEKA, CBSI3aHHOH C XHMHUYECKUM
MIPOU3BOJICTBOM, HCITOJIE30BAHUEM U ITEPEPaOOTKON BEIIECTB;

yriryOJieHHEe TPECTaBICHUN 0 HAYYHBIX METOMIAax IO3HAHUS, HEOOX OMUMBIX ISl TIPHOOPETEHUST YMCHHIMA
OpPHUEHTHPOBATHCS B MUPE BEIICCTB U OOBSICHCHHUS XUMHUYCCKUX SBIICHUH, UMEIOINX MECTO B TIPUPOJIC, B
MPaKTUYECKOHN JEATEIbHOCTH U MOBCETHEBHOM KU3HMU.

B mnanme peamm3anuy MepBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BHBAIOMMX (QYHKIUH IETOCTHOMN
CHCTEMBI CpeHero o0mero o0pa3oBaHMs NMPU M3YYEHHH IpeaMeTa «XUMHsS» Ha yriyOJEHHOM YpOBHE
0c00yI0 aKTyaJTbHOCTh MPUOOPETAIOT TaKHe LENN U 3aa49H, KakK:

BOCIIUTaHUE YOXKIEHHOCTH B II03HABAEMOCTH SBJICHUH IPUPOIBI, YBAXKEHHUS K IPOLIECCY TBOPUYECTBA B
0051acTH TEOPEeTHYECKUX M MNPUKIAIHBIX HCCICAOBAaHUM B XUMHH, (OPMUPOBAHHE MHPOBO33PEHMS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH;

pa3BUTHE MOTHBALIMU K O0YYEHHUIO U MO3HAHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHSI 00I11€YeTI0OBEUECKUX LIEHHOCTEH;

pa3BUTHE MTO3HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yJarommxcs,
(hopMHUpOBaHHNE Y HUX CO3HATEIBHOTO OTHOLICHHUS K CaMOOOPa30BAHUIO U HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCIOBHMIO YCIEIIHOM Npo(ecCHOHANbHOW M OOIECTBEHHOW [EATEIbHOCTH, OTBETCTBEHHOIO
OTHOLIECHUS K CBOEMY 3[I0POBBIO U IIOTPEOHOCTH B 37J0POBOM 00pase KU3HMU;

¢bopMHUpOBaHME YMEHUH W HaBBIKOB pPa3yMHOIO NPHUPOJONOIb30BAHUS, PA3BUTHE SKOJIOTHMUYECKOMH
KYJBTYPBI, IPHOOPETEHNE ONbITa 00IIECTBEHHO-TI0JE3HOM SKOIOrMYECKO 1esITeNbHOCTH.

OOmee 9MCIIO YacoB, MPETYCMOTPEHHBIX JUISI M3Y4YCHHS XUMHH Ha YIIyOJIEHHOM YpPOBHE CPEIHEro
obrmrero oopazoBanus, cocranisier 204 gacos: B 10 ximacce — 102 gaca (3 ywaca B Hemeno), B 11 kimacce —
102 waca (3 yaca B HEIEINIO).

COJAEPXAHUE OBYYEHUA



10 KJIACC

OPI'AHUYECKAS XUMUSA

TeopeTn'lecmle OCHOBBI oprannqemcoifl XUMHH.

[Ipenmer u 3HauyeHHE OPraHMYECKOW XUMHH, MPEACTABICHHE O MHOT000pa3sHMH OPTaHUYECKHUX
COCJIMHEHUH.

DNeKTpOHHOE CTPOEHHE aToMa YIiepojia: OCHOBHOE M BO3OYKAEHHOE COCTOsSHMs. BajeHTHbIe
BO3MOXKHOCTH aToMa yriiepoja. XuMHUYecKast CBsI3b B OPraHUYEeCKUX COCTUHEHUIX. THITbI THOpHIM3auu
aTOMHBIX OopOuTalneil yriepojaa. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBs3M (OOMEHHBIN M JIOHOPHO-
aKIenTopHbIN). THIbI NEpeKphIBaHUS aTOMHBIX OpOWMTajeH, G- U 7w-CBsA3u. OiWHApHAs, JBOMHAs W
TpoiHas cBs3b. CriocoObI pa3phiBa CBs3€H B MOJNEKYJIaX OpraHU4ecKux BemiecTB. [loHsTHEe 0 cBOOOAHOM
paauKae, HyKieohuie u JIEKTpoduIe.

Teopus cTpoeHns opraHnyeckux coemuHeHni A.M. byTiepoBa 1 coBpeMeHHBIE MPEICTABIECHUS O
CTPYKTYpe MOJIEKyN. 3HAU€HHE TEOPHH CTPOSHHS OpPTraHMYECKHMX COCTUHEHHH. MOJeKyssipHble Hu
cTpykTypHbIe (opmynsl. CTpyKTypHBIE (OPMYJBl PAa3IMYHBIX BHIOB: pa3BEPHYyTas, COKpaIlEHHas,
ckernerHas. M3omepus. Buabl nzomepun: CTpyKTypHas, MPOCTPAHCTBEHHas. DJEKTpOHHbIE 3(deKTsl B
MOJIEKYJIaX OPTaHMYECKUX COCUHEHNH (MHIYKTUBHBINA U ME30MEPHBIH 3 (EKTHI).

[pencrarnenue o knaccupuKaIy OpraHUYecKiX BemecTB. [1oHsITHE 0 QYHKIIMOHATBHON rpyIIIe.
Tomonorus. T'omonmornueckue psapl. CHcTeMaTHueckas HOMEHKIIATYpa OPTaHUYECKHX COCTMHEHHMA
(IUPAC) n TpuBHalIbHBIC HA3BAHUS OTACIHHBIX MIPEICTABUTEIICH.

OcobeHHOCTH M KiIacCH(UKAIMs OpPTraHWYecKHuX peakiui. OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
peaKiuy B OPTraHUIECKOW XUMUH.

OKCHEpUMEHTAIbHbIC METOJbl H3YYEHHs BEIIECTB M MX TPEBPAICHUN: O3HAKOMIICHHE C
oOpa3laMy OpraHMYEeCKMX BELIECTB M MAaTe€puajaMH Ha HMX OCHOBE, OIBITHI II0 IPEBPALICHUIO
OpPraHMYECKUX BEIECTB NPH HarpeBaHUM (IUIaBIEHHE, OOYIJIMBAaHHE U TOPEHHE), KOHCTPYUPOBAHHE
MoOJeIel MOJIEKYJl OPTaHUYECKHX BEILECTB.

Yraesonopoabl.

Ankansl. ['omonormueckuii psin ankadoB, oOmas ¢opMmyiga, HOMEHKIATYpa € H30MEpPHSL.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKaHOB, SP’-THOpHUIN3aHsl AaTOMHBIX OpOUTasIeH
yriepoaa, 6-cBs3b. Pusnveckue CBOWCTBA aJIKaHOB.

XUMHYECKHE CBOMCTBA aJIKAHOB: pcaknuun 3aMCHICHU:A, HW30MCpHU3alluu, ACTUAPUPOBAHU,
OUKIW3aluu, NUPOJIN3a, KPCKUHIA, T'OpPCHUS. Hpe,I[CTaBJ'IeHI/Ie 0 MCXAaHU3MC peaKHI/Iﬁ paauKaJIbHOT O
3aMCIICHU .

Haxoxxaenue B nmpupoze. CriocoObl MoaydeHus: 1 MPUMEHEHHNE aJIKaHOB.
Huknoankanel. OOmast ¢opmyna, HOMEHKIaTypa Hu u3oMepus. OCOOGHHOCTH CTpPOEHHA H

XUMHYECKUX CBOHCTB MaibIX (IIUKJIONPONAH, MUKIO0yTaH) U OOBIYHBIX (LIMKIIONEHTAH, IUKIOTEKCaH )
nuKIoankaHoB. CIocoObl MOyYeHUs U PUMEHEHHE ITUKI0aIKaHOB,



Ankensl. ['omonmormueckuil psii ankeHoB, oOmias Qopmymna, HOMEHKIATypa. DJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIN aJIKEHOB, SP>-THOPHAN3AIMsI aTOMHBIX OpOUTallell yriepona, 6- U
n-cBsi3u. CTpPYKTypHass W reoMeTpuueckasi (uuc-TpaHc-) nzomepus. DH3MUECKHe CBOMCTBA AIKEHOB.
XUMUYECKHE CBOMCTBA: peaklUU NPUCOECAWHEHUS, 3aMELICHHS B 0-NOJOXKEHHWE MpU JABOHHON CBS3W,
nonuMepu3anuu u okuciaenus. IIpasuno MapkoBHukoBa. KauecTBeHHBIE peaklui Ha JABOWHYIO CBS3b.
CriocoObl OTyYeHHsI 1 IPUMEHEHHE aJIKEHOB.

Ankanuensl. Knaccudukamnus ankaaueHOB (CONPSDKEHHBIC, M3OIUPOBAHHBIC, KYMYIUPOBAHHbLE).
OCOOCHHOCTH 3JICKTPOHHOT'O CTPOCHMS M XUMUYECKHX CBOHCTB CONpPSDKEHHBIX aueHOoB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuszanus conpsDKEHHBIX JTUeHOB. CrocoObl TONYYEHHUS M MPUMCHEHHE
aJKaUCHOB.

Ankunbl. ['OMonoruMueckwii psji  alkuHOB, oOmas ¢GopMyna, HOMEHKJIATypa © HW30MeEpusl.
DeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT aJIKHHOB, SP-THOPU/IM3aIisl aTOMHBIX opOUTaei
yraepona. @u3nyecKkue CBOWCTBA aJKMHOB. XHUMHUECKHE CBOWCTBA: pEAKIHUHU IPHUCOEIUHEHMUS,
OUMEpH3allii U TpUMEpHU3alMH, OKHCIeHHA. KHCIOTHBIE CBOICTBA alKWHOB, WMEIOIINX KOHIIEBYIO
TpOHYI0 CBsi3b. KauecTBeHHbIE peakiMu Ha TPOMHYIO CBsA3b. CHocOOBI MONY4EeHHUS U TIPHMEHEHUE
AJIKIHOB.

Apomarudeckue yrieBogopoabl (apeHsl). ['omonormyeckui psia apeHoB, obOmas ¢Gopmyna,
HOMEHKJIATYpa W H30MepHs. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOSHHWE MOJEKYIbl OeH30Ia.
dusnueckre CBOMCTBa apeHOB. XUMUYECKUE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKIIMU 3aMelICHUS B
OCH30JIbHOM KOJBIIE M YTJIEBOJOPOJHOM paauKalie, Peakiiy IMPHCOSTUHEHHs, OKUCIECHHE TOMOJIOTOB
Oenzoma. IlpencrapiieHue 00 OPUEHTHPYIOLIEM ICHCTBMM 3aMECTHTEICH B OCH30JIBHOM KOJbIE Ha
MpUMepe aJIKHIBHBIX PaJWuKalioB, KapOOKCHUIBHOM, THAPOKCHIBHON, aMHHO- M HUTPOTPYIIIBI, aTOMOB
rajgoreHoB. (OCOOCHHOCTH XHUMHYECKHX CBOWCTB crupona. [lomumepusanms crupona. CrocoObl
TIOJTyYeHHs] ¥ IPIMEHEHHE apOMaTHIECKUX YTIIEBOIOPOIOB.

Ipuponusiii ra3. [lonytHele HedTsaHbIe ra3bl. Hedth 1 € mpoucxoxkaeHue. KameHHbIH yronp u
MPOIYKTEI ero mepepaborku. CmocoObl mepepaboTku HEPTH: TMEeperoHka, KPEeKWHT (TEPMUUECKHM,
KatanuTuueckuil), pudopmunr, nuponus. I[IpomykTel TmepepabOTKu HepTH, HX NPUMECHEHUE B
MIPOMBIIIUIEHHOCTH 1 B OBITY.

I'enermueckas cBs3b MEXAY pa3JIMYHbIMU KJIaCCaMU YIJI€EBOAOPOIOB.

DJNEeKTPOHHOE CTPOEHHE TaIOTEHITPOU3BOIHBIX YTIEBOIOPOAOB. Peakiinu 3aMelenns rajorena Ha
THAPOKCOTPYIIITY, HUTPOTPYIITY, IHAHOTPYIIITY, aMHHOTpyny. JleficTBe Ha TaJOreHIPOU3BOIHBIC
BOJHOTO M CIIMPTOBOTO pacTBopa MmEnodn. B3ammomeiicTBHE IUTAIOrCHATKAaHOB C MarHueM |
nuHKOM. [[oHSTHE O MeTa/oOpraHMYecKuX COEOUHEHHSX. VICIomp30BaHUE TallOTeHIIPOU3BOIHBIX
YTIIEBOJIOPOJIOB B OBITY, TEXHHUKE U TP CHHTE3€ OPTAaHUYECKUX BEIECTB.

OKCHEepUMEHTAIbHbIE METOJbl M3YYEHHS BEIIECTB M MX NPEBPAIICHUNA: U3ydeHHE (DU3NUECKUX
CBOMCTB YIJIEBOAOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEAKLUI YIIeBOAOPOIOB PA3INUHBIX KIaCCOB
(oOeciBeunBaHMe OpOMHOW MJIM MONHOM BOXBL, PAacTBOpa IIEPMaHraHaTa Kajiusi, B3aMMOJIEHCTBUE
aleTWIEHa C aMMHAYHBIM pacTBOpoM okcuua cepebpa(l)), kauecTBeHHOe OOHapyKeHHE yriepoaa u
BOJIOPOJIa B OPraHMYECKUX BEIIECTBAaX, HOIyYEHHE 3THJICHA U M3YUYCHHE €r0 CBOMCTB, O3HAKOMIIEHHE C
komtekuusamMu «Hedts» n «Yrome», ¢ obpasnaMu IuiacTMace, KaydyKOB M PE3HHBI, MOJEITHPOBAHUE
MOJIEKYJI YIIIEBOJOPOAOB U TJIOrCHIIPOM3BOAHBIX YITICBOAOPOIOB.

Kucnopoaconep:kanue oprannyeckue coeIuHeHns.

[Ipenensuple omHOaTOMHBIE CHUPTHL. CTpoeHHEe MONEKyn (Ha MpUMepe METaHojla M 3TaHoJa).
l'omonoruueckuit psa, oOmas dopmyna, u3oMepusi, HOMEHKIaTypa W kiaccuduxauus. Pduzndeckue
CBOWCTBA IMpPENEIbHBIX OJHOATOMHBIX CHUPTOB. BomopomHbIE CBSI3M MEXAY MOJEKyJaMH CIHPTOB.
XUMHYECKHE CBOWCTBA: PEAaKIMM 3aMEIICHUs, JAETHIpaTallid, OKUCIECHHUS, B3aUMOJECHCTBUE C
OpPraHWYECKMMHM ¥ HEOPraHWYeCKMMH KucCIoTaMH. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIHPTHI.



HeﬁCTBHC 9TaHOJIa M MCTAaHOJIa Ha OpraHu3M YCIOBCKaA. Croco0bI MOJy4YCHUSA U HTPUMCHCHUC
OJHOATOMHBIX CITMPTOB.

[Ipocteie 3dupsl, HOMEHKIATypa U n3oMepusi. OcoOEHHOCTH (PU3MYECKUX U XUMHUYECKUX CBOHCTB.

MHoroaToMHBIE CIIUPTHI — I3TUJICHIJTIUKOJIb W IJIMICPUH. dusnyeckue U XMMHYECKHE CBOMCTBA:
pcaKkunn 3aMCIICHUS, B33HMO,ZLCI>'ICTBH6 C OpraHn4cCKuMun u HEOPraHNYCCKUMU KHUCJIOTaMu,
Ka4yeCTBECHHAas pCaKkuuAa Ha MHOI'OQTOMHBIC CIIMPTHI. HpCI[CTaBHCHI/IC (6] MCEXaHHU3ME peaKuMﬁ
HYKJICOHIBHOrO 3amenieHus. [lelicTBue Ha opraHu3M yeiioBeka. CriocoObl MOMYYCHUS W TPUMCHEHUC
MHOI'0OaTOMHBIX CIIMPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE THUAPOKCOTPYMIBI W OCH30JBHOTO Spa.
dusnueckue cpoicTBa GeHona. OcOOEHHOCTH XUMHUECKUX CBOMCTB (heHona. KadecTBeHHBIE peakiiuy Ha
¢denon. Tokcnunocts (eHona. CrocoObl monydeHus: U npuMeHeHue denona. derondopmanbaeruHas
cMoJIa.

KapOoHubHBIE COSIMHEHHUS — albJErdujbl U KETOHBI. JJICKTPOHHOE CTPOCHHE KapOOHUJILHOU
rpymmbl. ['oMoJiornyeckue pszpl ajibJCrUI0B U KETOHOB, 00IIas ¢popMmysia, U30MEpUs U HOMEHKIIATYpa.
@u3nYecKrne CBOMCTBA aJlbJIErMJA0B U KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJIETUIOB U KETOHOB: PEAKIIUU
npucoequHeHuss. OKHUCIIEHUE alIbJIETUIOB, Ka4eCTBEHHBIC PEAKIINK Ha anbAeruabl. CIIOCOOBI MONTYyICHHS
U IPUMEHEHUE aJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE TIpenenbHble KapOOHOBBIE KHCIOTHL. (OCOOEHHOCTH CTPOEHHS MOJEKYH
Kap6OHOBI)IX KHCIIOT. I/I30Mep1/1;1 U HOMCHKJIaTypa. dusnueckre cCBOMCTBA OAHOOCHOBHBIX NPEACITIbHBIX
KapOOHOBBIX KHCIIOT. BONOpOIHBIE CBS3M MEXIY MOJNEKYJIaMU KapOOHOBBIX KHCIIOT. XHWMHYECKHE
CBOMCTBA: KHCJOTHBIC CBOWCTBA, PEAKIUsl JTEPUPHUKAINH, PEAKIIHA C YYACTHEM YIIIEBOJOPOIHOTO
panukana. OcOOEHHOCTH CBOMCTB MypaBBUHOMN KUCIOTHL. [IOHATHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIOT
— CIOKHBIX 3(dupax. MHoOroobpazme KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEICTHHBIX H
apOMAaTUYECKMX KapOOHOBBIX KHUCIIOT, JUKApOOHOBBIX KHCJIOT, TUAPOKCHKAPOOHOBBIX  KHCIIOT.
[IpencraBuTenu BHICIINX KapOOHOBBIX KHCJIOT: CTEAPUHOBAs, MAalbMUTHHOBAS, OJCHHOBAS, JUHOIEBAs,
JuHonenosas KUcioTel. CriocoObl MONyYeHUs U MPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Crnoxusie 3¢upsl. ['omonormueckuit psig, oOmas ¢opmyna, H30MEpHss W HOMEHKIATypa.
DU3NYECKHE U XUMUYECKHE CBOMCTBA: THAPOIU3 B KUCIION U LIEIOYHOM cpere.

Kupswi. Ctpoenne, puzndecKkne U XUMHIECKHE CBOMCTBA KUPOB: THAPOIN3 B KUCION M MIEITOYHOM
cpene. OcoOEHHOCTH CBOWMCTB JKHPOB, COMAEPXAIINX OCTATKA HEMPENENbHBIX JKUPHBIX KHCIOT. JKupsl B
MIpHUpOIE.

MBpIJ14 KaK COJH BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBUE.

OOmas xapakrepucTuka yriieBoqoB. Knaccudukamus yrieBomoB (MOHO-, M- W TOJTHCAXapUIbI).
MoHocaxapuasl: IJIIOKO3a, (pPyKTO3a, rajlakTo3a, pudosa, ne3okcupubosa. @dusznyeckue CBONCTBA U
Haxoxaenue B npupone. dorocuHTe3. XHUMHYECKHE CBOICTBA TIJIIOKO3bI: PEAKUUHU C Yy4aCTUEM
CIHMPTOBBIX U aJbJETUAHON TPYIII, CIIMPTOBOE M MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHeHne riokossl, eé
3HaYCHHE B JKU3HENEITENbHOCTH opraHu3ma. Jlucaxapuisl: caxapos3a, MaJbTO3a U JIAKTO3a.
BoccranasnuBaroniye 1 HEBOCCTaHABIMBAIOLIME Aucaxapuabl. [ maponus aucaxapunoB. Haxoxnenue B
npupozae u npumenenue. [lonmcaxapuasl: Kpaxmal, TIIMKOTeH U 1esutono3a. CTpoeHre MakpOMOJIEKyIl
KpaxMmana, TJIMKOreHa M LeUIrono3bl. dusnveckue CBOICTBAa Kpaxmaja M LEUTION03bl. XUMHUYECKHE
CBOMCTBa Kpaxmala: THJIPOJU3, KaueCTBEHHAs] PEaKUHsl ¢ MOAOM. XMMHUYECKHUE CBOWCTBA LIEILIIONIO3bI:
THIIPOJNU3, TOJTy4eHre 3UPOoB 1e/uTt003bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIA
HIENK).

3KCHCDHMCHT3HLHLI€ METOAbI M3YYCHHA BEHICCTB U UX HD@BDameHHﬁ: PacTBOPUMOCTD pPa3JIMYHBIX
CIIUPTOB B BOJEC, B3aHMOHeﬁCTBH€ OTaHOJIa C HAaTPUCM, OKHCJIICHHUC DTWJIOBOI'O CIIMPTA B aJbACTUJ Ha
paCKaJ’IéHHOﬁ Me,[[HOﬁ IMPOBOJIOKE, OKHUCJICHHUC OJOTUJIOBOrO CIHUpPTAa AUXPOMATOM KaJiusd (BO3MO)KHO




WCTIONb30BaHME BUACOMATEPUANIOB), KAadeCTBEHHBIC pEAKUUH Ha aJblIeruabl (C  TUAPOKCHAOM
mnammuncepedpa(l) u ruapoxcumom Memu(Il)), peaxnust rimuepuna ¢ ruapokcugom  meau(ID),
XMMHAYECKHE CBOMCTBa pacTBopa YKCYCHOW KHCJOTBI, B3aUMOACHCTBHE pacTBOpa TIIOKO3BI C
rugpokcugom Meau(ll), B3aumopeiicTBre KpaxMaia ¢ MOIOM, PEUICHHE DKCIIEPUMEHTAJIbHBIX 3a/1ad 10
TemaM «CriupThl U peHomnb», «KapOoHoBbie KHCIOTHI. CIOXKHBIE dUPHD».

A30Tconepmamne OpraHu4eCKue COCANHCHUI.

AMHHBI — OpraHWU4YecKre MpOU3BOAHBIE amMMuaka. Kiaccudukanuss aMuHOB: anmudaTHueckue H
apoMaTUYECKHe; IEpBUYHbIE, BTOPUYHBIC 1 TpeTHuHbIe. CTpoeHne MOIeKy, oomas Gpopmyina, U30MepHs,
HOMEHKJIaTypa W (U3MYECKHE CBOWCTBA. XMMHUYECKOE CBOWCTBA alM(PaTHYECKUX aMUHOB: OCHOBHBIC
CBOWCTBA, AaJKWIMPOBaHHE, B3aUMOJEHCTBHE TEPBHUYHBIX AMHHOB C a30THCTOM Kucioroil. Conu
AJIKAJIAMMOHMSL.

AHWINH — TIpeACTaBUTENlh aMUHOB apoMaTndeckoro psaga. CtpoeHrne aHwIMHA. BanMHoe BIusSHUE
TpyII aTOMOB B Mojekyle aHwinHa. OCOOEHHOCTM XMMHYECKMX CBOWCTB aHWJIMHA. KauecTBeHHBIE
pC€aKuru Ha aHUJIVH. Crioco0bI IMOJIYUCHHUA 1 IPUMEHCHUEC aJ]I/I(I)aTI/I'-IeCKI/IX AMHHOB. HonyquI/Ie AHUJIMHA
W3 HUTPOOEH3071a.

AmuHokucnotrel. Homenkmatypa u u3zomepus. OTHOENbHBIE TPEACTABUTEIH (-aMHHOKHCIIOT:
TIHUIWH, ajdaHuH. OU3UYeCKHe CBOMCTBA aMHHOKHCIOT. XWMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak
aM(OTEpHBIX OPTaHHYECKUX COCTUHEHUN, PEAKINs MMOJMKOHICHCAIIH, 00pa30BaHUE TEITHIHON CBS3H.
buonornyeckoe 3HaUeHHE aMHUHOKHACTOT. CHHTE3 ¥ TUIPOJIA3 TISITH/IOB.

benkn kak mpupomHbeie momuMepsl. llepBuuHas, BTOpHYHAs M TpPETHYHAs CTPYKTypa OEIKOB.
XUMHUYECKrEe CBOMCTBA OEIKOB: THAPOIN3, JCHATYpAIlHsl, KaueCTBEeHHbIE PEaKIINH Ha OEIKH.

OKCIEPUMEHTATbHEIE METOIBl M3YUYCHHS BEIIECTB W WX IPEBPAIICHUN: PACTBOPCHHE OCITKOB B
BOJC, neHaTypamm 6eJ'IKOB HpI/I HaneBaHI/II/I, IIBCTHLIC peaKHI/II/I Ha 6em<1/1, pemeHI/Ie BKCHepI/IMeHTaHBHHX
3a7a4 Mo TeMaM «A30Tco/epKalllie OpraHuYecKhe COeAUHEHHUs» U «Pacro3HaBaHUE OpraHMYeCKUX
COEIMHEHUIY.

BbICOKOMO.HeKyJIHprIe CoeAMHECHUSA.

OCHOBHBIE TIOHSTHS  XMMUU BBICOKOMOJICKYJIAPHBIX COCOMHCHUI: MOHOMCEp, IIOJHUMED,
CTPYKTYPHOC 3B€HO, CTCIICHb IIOJUMEpU3ALNU, CPEAHAA MOJICKYJIApHasA Macca. OCHOBHBIE MCETOJbI
CUHTE3a BHICOKOMOJICKYJIAPHBIX COCTUHEHUM — IMOJIMMEpHU3alr U IMOJIUKOHACHCAINAL.

[Tomumepubie  MaTepuanbl. [lmactvacchl  (MOMMATHIECH, MNONUIPONMIICH, TOIMBUHHUIXJIOPH],
MOJUCTUPON, TOMUMETHIMETAKpIWIAT, TOMUKapOOHAThl, MNONMATWIEHTepedTanaT). YTUmu3amus W
nepepaboTKa IIIacTHKa.

DnacToMephl: HATYPAIbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH, XJIOPOIPEHOBBIH,
M30MPEHOBBIN) M CHIIMKOHKL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, MEPCTh, MIENK), HCKYCCTBEHHBIC (BUCKO3a, al[eTATHOE BOJIOKHO),
CHHTETHUYeCKre (KalpoH U JIABCaH).

[MTonumepsl cnenuanbHOrO Ha3HaueHUs (Te(UIOH, KeBJap, JIIEKTPONPOBOISAIINE ITOIUMEPEI,
OuopasnaraeMbie MOJUMEpPHI).

BKCHCDI/IMCHTEU'ILHLIC METOAbI HM3YYCHHUA BCIICCTB MW HX HDCBDaH_[CHI/If/i: O3HAKOMJICHHE C
06pa3uaMH MNPpUPOAHBIX u HCKYCCTBCHHBIX BOJIOKOH, miaacrMacce, Kay41yKOB, peucHue
OKCIICPUMCHTAJIbHBIX 3a1a4 11O TEMEC «Pacno3HaBaHue IIACTMACC U BOJIOKOH.

Pacuérunie 3aJa4u.




Haxoxnaenue MONEKymspHOH (OpMySbl OPraHMYECKOrO0 COCAMHEHHS IO MACCOBBIM JIOJNSM
AJIEMEHTOB, BXOJISIIMX B €0 COCTaB, HAXOXK/ICHUE MOJICKYIISIPHON (POPMYIIbI OPraHUYECKOr0 COSTMHEHHUS
no Mmacce (00bEMY) NPOAYKTOB CropaHus, IO KOJIMYECTBY BelIecTBa (Macce, 00bEMY) NPOAYKTOB
PEaKIMK W/WIH UCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (POPMYIIBI OPraHMYECKOro BEIISCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB MJIHM CIIOCOOOB IOJYYCHHs, OMpPEACICHHE JOJNU BBIXOAA MPOAYKTa
pEaKIMK OT TEOPETUIESCKH BO3MOXKHOTO.

MexnpeaMeTHrle CBSI3H.

Peanuszamms MexXnpenMeTHBIX CBA3€M MpH HW3yuyeHUH opranuueckod xumuu B 10 Kiacce
OCYULIECTBIISIETCSl Yepe3 HCIIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M TOHSITHI,
HNPUHSATBIX B OTAENBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOr O [IUKJIA.

OO1Me eCcTeCTBEHHO-HAYUHbIC TOHSATHUSA: SIBJICHUE, HAaydHbIM (DaKkT, TUIoTe3a, TEOPHs, 3aKOH,
aHaJIu3, CUHTE3, Kiaccu(uKalius, HaOII0ACHUE, U3MEPEHHE, DIKCIICPUMEHT, MOJICIb, MOZACTHUPOBAHUE.

®dusnka: marepus, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPIETUYECKUN YpPOBEHbD,
BEIIIECTBO, TENO, 00BEM, arperaTHoOe COCTOSTHUE BEIIeCTBA, PU3NYECKUE BETHUUHBI, CIMHUIBI U3MEPEHUS,
CKOpOCTB, DHEPT U, Macca.

Buonorus: kierka, OpraHuM3M, OJKOcHUcTema, Ouocdepa, MeTadOIU3M, HACIEACTBEHHOCTb,
aBTOTPO(QHBIA M rerepoTpOdHBIH THUIl MUTaHHS, OpokeHHe, (POTOCUHTE3, JbIXaHUE, OCNKU, YrIICBO/IbI,
JKUPBI, HYKJICHHOBBIE KUCIIOTHI, (JEPMEHTBHI.

I'eorpacdmsi: mosne3nple HCKOMAaeMbI€, TOILTHUBO.

TexHOOTHs: THIICBHIC IIPOAYKTBI, OCHOBBI palWMOHAJIBHOI'0 IHWTaHHA, MOIOIMUE CPCIACTBA,
mMaTepualibl U3 UCKYCCTBCHHBIX U CHHTCTUYCCKNX BOJIOKOH.

11 KJIACC

OBHIAA 1 HEOPTAHUYECKAS XUMUA

Teopeanecmle OCHOBbI XUMMH.

Atom. CoctraB aTOMHBIX siaep. XUMUYECKMU »neMeHT. M3ortombl. CTpoeHHE 3IEKTPOHHBIX
000/I04eK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTHUECKHUE YPOBHHM M IMOLYPOBHU. ATOMHBIC OpOMTANH.
Knaccupukanus xumuueckux 3yeMeHToB (s-, p-, d-, f-amemeHTsl). PacmpeneneHne 371€KTPOHOB IO
aTOMHBIM OpOuTaNIsAM. DJIEKTPOHHBIE KOH(OUTYPAILIUN aTOMOB 3JIEMEHTOB IIEPBOI0—4ETBEPTOrO MEPUOJIOB
B OCHOBHOM ¥  BO30YXIEHHOM  COCTOSIHUM,  3JICKTPOHHBIE  KOH(HUIYypalMHd  HMOHOB.
ONEeKTPOOTPHLIATENBHOCTb.

Ilepuonnueckuii 3akoH u I[lepuommueckas cucrema xumuueckux snemeHtoB .M. Menneneesa.
CBs3b nepuoAnYEcKOro 3akoHa U Ilepuoaudeckoil CuCTEeMbl XMUMHMUYECKUX 3JEMEHTOB C COBPEMEHHOM
TEOpUel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUs CBOWCTB XHMMUYECKUX JJIEMEHTOB U
00pa3yeMbIX UMHU TPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIAM U MepUoiaM. 3HaUYCHHE MEPUOINIECKOr0
3akoHa /.M. Menneneena.



XuMmu4deckas CBSI3b. BI/II[I)I XHMUYECKOM  CBSI3U: KOBAJICHTHAs, HWOHHAasiA, MCTAJIMYCCKasd.
MexaHU3MbI 06pa3OBaHI/I$I KOBaJICHTHOM CBs3HU: OOMEHHEI
n I[OHOpHO-aKHeHTOpHI:IfI. BHCpI‘I/Iﬂ n JJIMHA CBA3H. HOHHPHOCTB, HAIpaBJICHHOCTbL W HACBIIIAEMOCTb
KOBaJICHTHOM CBSI3H. KpaTHBIC CBs3U. BOILOpO)IHaH CBA3b. MG)KMOHCKYJISII)HLIG B3aHMOI[€I>iCTBPISI.

BaneHTHOCTh M BajeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJEKYI C UX
TE€OMETPUIECKAM CTPOCHHEM (Ha MPUMepEe COSNNHEHUH 3JIEMEHTOB BTOPOTO MEPUOJA).

IIpencraBnenue 0 KOMILIEKCHBIX COCTUHEHUIX. Cocrasn KOMIIJIEKCHOT'O HOHA:
KOMILIEKCO00pa30BaTelib, JIMTaHJIbI. 3HaueHne  KOMILIEKCHBIX COCIIMHEHUH. Ilomatne o
KOOPAVMHALIMOHHOW XUMHUH.

BemectBa MOJEKyISPHOTO W HEMOJEKYJISPHOTO CTPOEHHUS. THUMBI KPUCTAIIMUECKHX PEHIETOK
(CTPYKTYp) M CBOMCTBA BEI[ECTB.

Ilonarue o paucnepcHeXx cucteMax. VcTuHHbBIE pacTBOpbL. IIpencraBieHne O KOJUIOMIHBIX
pactBopax. CriocoObl BBIpa)Ke€HHsI KOHIICHTpAIlMM PacTBOPOB: MacCOBas JIOJs BEIIECTBA B PacTBOPE,
MOJsipHasg ~ KOHIeHTpauus.  HacblllleHHble W HEHACBIUIEHHBIE  PAaCTBOPBI,  PaCTBOPUMOCTb.
Kpucramioruaparsi.

KHaCCI/I(bI/IKaHI/ISI 1 HOMCHKJIaTypa HECOPraHUYCCKHUX BCIICCTB. TpI/IBI/IaHI)HI)Ie Ha3BaHUA OTACIIBHBIX
HpeZICTaBHTeHCﬁ HCOPraHN4CCKNX BECHUICCTB.

Kraccudpukanmss XMMHYECKHX peaKnWid B HEOPTraHMYECKOW W OPraHWYeCKOM XUMHH. 3aKoH
COXpaHEHMsI MacChl BEILECTB; 3aKOH COXPAaHEHMs W NPEBPAIICHUSA JHEPIUH NPH XUMHUYECKUX PEaKIUAX.
TemnoBbie 3G HeKTh XUMUIECKHX peakItuid. TepMOXUMIYeCKre ypaBHEHUSI.

CKOpOCTh XHMHYECKOM peakiuu, ©€ 3aBHCHMOCTh OT Pa3INYHBIX (PakTopoB. ['OMOreHHBIE H
reTeporeHHble peakun. Karanus u katanu3aTopsl.

OOpatuMble W HEOOpaTHMbIE pEaKIMUA. XUMHYECKOe paBHoBecHe. KOHCTaHTa XUMHYECKOTO
paBHOBecHs. DaKTOPHI, BIMSIONINE Ha MTOJIOKEHNE XUMHUIECKOTO PABHOBECHS: TEMIIEpaTypa, AaBIICHUE U
KOHLIEHTpalUy BELIECTB, yyacTByOIUX B peakuuu. [Ipunnun Jle Hlartense.

OnexkTponuTrdeckas aucconuanus. CrlbHBIE W ciaa0ble 3JIeKTPOIUThI. CTEleHb IUCCOITHAIIHH.
Cpena BOIHBIX pacTBOPOB: KHCIIOTHas, HEHTpallbHas, ImenodHas. BomopomHsli mokazatenb (pH)
pactBopa. ['maponu3s coneir. Peakiium noHHOTO 0OOMEHa.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE ~ peakiuu.  CremeHb — OkucieHUs.  OKHCIHTENb |
BOCCTAHOBHTENb. [Ipomeccsl  OKHCIEHHS W BOCCTAHOBJICHMS. BaxkHeWImme OKHCIUTENH W
BOCCTAHOBHUTEIU. MeTo/ 3JIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB M PACILIABOB BEIIECTB.

OKCIIeprMEHTANbHBIE METObl M3YYCHHs BEIIECTB W WX MPEBPAIICHUH: Pa3IOKEHUE TMEpOKCHIA
BO/IOPO/Ia B TPUCYTCTBHH KAaTaM3aTOPa, MOMENH KPHUCTALIHMYECKHX PEMETOK, MPOBEICHUE PEeaKIIHii
WOHHOTO OOMEHa, ONpeAeNieHHe Cpelbl PacTBOPOB C TOMOIIBI0 HWHIUKATOPOB, W3YYCHUE BIHSHUSI
Pa3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIUH U MOJI0KEHNE XMMHYECKOT0 PAaBHOBECHSI.

Heopranuyeckasi xumus.

[Tonoxenune HemeramnoB B [lepuoguueckoii cucreme xumuueckux snementoB [I.1. MenzaeneeBa u
0COOEHHOCTH CTPOEHHS WX aTOMOB. DU3MYECKHE CBOWCTBA HEMETAUIOB. AJLIOTPOINUS HEMETAIIOB (Ha
MpUMepe KUCIIopoJa, cepbl, pocdopa U yriaepona).

BO):[OpO}_I. HOHy‘ICHI/IC, (1)14314%01(146 M XHMUYECKHE CBOMCTBA: paknun C MCTaUlaMHu U
HEMCTallIaMH, BOCCTAHOBHUTCIIbHBIC CBOMCTBA. FI/I}_'[pI/IZ[BI. ToIIMBHEIC 3JIEMECHTHI.



lanorensl. HaxoxaeHue B mpUpoje, COCOOBI MONyYeHUs, (U3NISCKUE U XUMUYECKUE CBOWCTBA.
lanorenoBomoponabl. BakHelime KuCIOpoAco/epkKaliue COCAWHECHUs TalloreHoB. JlabopaTopHble H
MIPOMBINIUICHHBIE CIIOCOOBI MOJTyYEHUS TaJoreHOB. [[puMEHEHNE TaIOTeHOB U X COSIMHCHUM.

KI/ICJ'IOPOH, O30H. .Ha60paTOpHI>IC " IPOMBIIIICHHBIC CITOCOOBI MOJIy4YCHUA KHUCJIOpOoda. dusnueckue
1 XMMHUYECKHUE CBONCTBA U IMPUMCHCHUE KHUCJIOPOJa U O30HA. OKCI/IILI)I " IEPOKCU/IBI.

Cepa. HaxokaeHue B IpUPOJE, CIIOCOOBI IMONyYeHUs, (PU3MYECKHE M XMMHYCCKHE CBOMCTBA.
CepoBoaopon, cynbduabl. Oxcua cepri(IV), okcup cepbi(VI). CepHucras U cepHas KHCIOTHI U UX COJIH.
OcobeHHOCTH CBOMCTB CepHOM KUCIOTHL. [IpuMeHenne cepbl v e€ coeTMHEHUH.

A3or. HaxoxaeHue B HpHUpOJE, CIOCOOBI MONy4eHUs, (PU3MUECKHE W XUMHYECKHUE CBOWMCTBA.
Amvmuak, HUTpUABL. OKCHIBI a30Ta. A30THCTas U a30THAS KHUCIOTHI U MX coiu. OCOOEHHOCTU CBOWMCTB
A30THOU KUCIIOTHL. [IpuMeHeHne a30Ta u ero COeNMHEHUH. A30THBIE YIOOpEHUS.

®dochop. Haxokaenue B npupoje, CrocoObl ModydeHus, (U3MUSCKHEe U XMMHUYECKUE CBOWCTBA.
®ochunpt 1 pochun. Oxenapl hochopa, pochopras kuciora u eé conu. [Ipumenenne pocdopa u ero
coequaenuii. docdopHbie ya00peHus.

Yriepon, HaxoXAeHWEe B Mpupozae. AutoTponHbie Momudukanuu. dusmdeckne U XUMHUIECKHE
CBOWCTBA MPOCTBIX BEMIECTB, 0OpazoBaHHBIX yriepogoMm. Oxcun yriaepoma(ll), oxcua yrmepoma(IV),
yroipHasi KUuciiora U e€ colu. AKTUBHUPOBaHHBIN yroJb, ajgcopouus. ymiepenHsl, rpadeH, yriieponHbe
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BENIECTB, 00PA30BAHHBIX YTIIEPOJOM, U €TI0 COSTMHEHUH.

Kpemunii. Haxoxxmeaue B mpupoje, CIocoObl MOMydeHUs, (Pu3ndeckie 1 XUMUYECKIE CBOMCTBRA.
Oxcun xpemausa(IV), kpemHHEBas KHCIIOTa, CHUIMKATHL. I[IpuMeHEHWE KPEMHHS W €ro COCAMHCEHUH.
Crexi1o, ero MorydeHue, BUIbI CTEKIIA.

[Tonoxenne ™eramwioB B lleproamdeckod cHCTeMEe XUMHYECKHX 3JIeMeHTOB. OcoOEHHOCTH
CTPOSHHUS DJIEKTPOHHBIX 000JI0UYeK aToMoB MerauioB. OOmme (HU3MYECKHE CBOHCTBA METAJIOB.
[Ipumenenue MeTanoB B ObITYy U TexHUKE. CIUTaBbl METAJIOB.

DONEeKTPOXUMUYECKHIA PpsAl HampspDKeHHd MerauioB. OOmme crmocoObl MONMYyYeHUs METaJlIoB:
THJIPOMETAIUTYPTHSL, TUPOMETAILTYPTHS, dIeKTpoMeTaintyprus. [ToHsTre 0 koppo3uu MeraioB. CrocoOs!
3alUTHl OT KOPPO3HH.

Ob6mas xapakrepucTika MeraiuioB [A-rpymnms [lepronnyaeckoit cHCTeMbl XUMUYECKHAX AIIEMEHTOB.
Hatpuit n kanmii: momydenue, Qu3ndeckne U XUMUYECKUE CBOWCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U
UX COCOUHEHUI.

O6mas xapakrepuctuka MeramuioB [[A-rpymmer  [leppogndeckold CHCTEMBI XHUMHYECKHX
JJIEMEHTOB. MarHWii W KaJbIWi: TONXy4eHue, (U3NYeCKHe W XUMHYECKHE CBOWCTBA, NMpPHUMEHEHHE
MPOCTHIX BELIECTB M UX coeAnHEHHH. JKECTKOCTD BOMIBI U CIIOCOOBI €€ yCTpaHeHHs.

ATfoMyHUIN: MOJIy4CHHUC, (1)H3PI“I€CKI/I€ U XUMHUYCCKHEC CBOﬁCTBa, MNIPUMEHCHUC ITPOCTOr0 BCIICCTBA
n €ro COG,Z[HHGHPIﬁ. AM(I)OTepHI:IG CBOMCTBa OKCHJa "W TUAPOKCHJA aJIFOMHUHHS, TUAPOKCOKOMIIJICKCHL
AJIFOMUHU .

OOmas xapakTepucTHKa MeTaisioB nmoOouHblx noarpynm (b-rpymm) Ilepuoandeckoil crucTemsbl
XUMHYECKUX HJIEMEHTOB.

dusznueckne W XUMHUYECKHE CBOMCTBA XpoMa M €ro coeimHeHud. OKCHIBI M THUAPOKCHIIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMaTsl 1 TUXpOMAThI, UX OKUCIUTENbHBIE cBOMCTBA. [lonydyeHnue u
MPUMEHEHHE XPOoMa.



dusnveckne U XMMUYECKAE CBOMCTBA MapraHIla U €ro COeIUHEeHWH. BaxHeWme coeanHEHUS
mapranna(ll), mapraana(1V), mapranmna(VI) u maprauma(VIID). [lepmanranat kamnus, €ro OKHCIUTEIBHBIC
CBOMCTBA.

OusnuecKkue U XUMHUYECKHE CBOMCTBA >Kene3a U ero coequHeHud. OKCUABI, TUIPOKCUIBI U CONU
xenesa(ll) u sxenesa(Ill). [Monyuenre v npUMEHEHHE KeJe3a U €ro CIUIABOB.

@u3nyecKue U XMMUYECKUE CBOMCTBA Menu U €€ coequHeHui. [lonydyeHne u npuMeHeHue Meau U
€€ COCIMHEHNH.

[uuk: monmydeHue, (GU3MUECKUEe M XMMHUYCCKHE CBOMCTBA. AM{QOTEpHbIC CBOMCTBa OKCHIA U
TUJIPOKCHUA IIUHKA, THIPOKCOKOMILIEKCHI ITUHKA. [[puMeHeHre IMHKa U €ro COeTMHEHUI.

OKCHEpUMEHTAIbHbIC METOJBI M3YUCHHS BEIIECTB M WX TPEBPAIICHHH: U3yUeHHE OOpa3IloB
HEeMeTaJlJIoB, ropeHue cepbl, Gocdopa, xenesza, MarHUsL B KUCIOPO/IE, U3yUeHUE KOIEKINH «M eTauibl U
CIUIaBbl», B3aMMOJEHCTBHE INETOYHBIX U IIENOYHO3EMENbHBIX METaUIOB C BOAOH (BO3MOXKHO
UCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), B3aUMOIEHCTBUE LIMHKA U JK€JIe3a C pAaCTBOPAaMU KUCJIOT U 1LeI0Yel,
KauCeCTBCHHBIC pCaKIMM Ha HCOPraHWYCCKUC aHHWOHBLI, KAaTHOH BOJOpPOJa W KAaTHOHBI METaAJlJIOB,
B3aMMOJICUCTBUE THUJIPOKCUJIOB QJIIOMUHHUSI U IIMHKA C PACTBOpPAMH KHUCJIOT W IIEJIO4Yel, pEelIeHUe
9KCTIIEPUMEHTANILHBIX 3aJiad 1Mo TeMaM «[ amorensr», «Cepa u €€ coequHEHMs», «A30T U (dochop U uX
COeIMHEeHUs, «MeTabl INIaBHbIX OArPYII», «MeTaibl HOO0UHBIX MOATPYILID.

XUMHA U KU3HD.

Ponb xumMum B oOecriedeHnr YCTOMYMBOTO Pa3BUTHS dernoBeyecTBa. [loHATHE 0 HAYYHBIX METOmaX
MO3HAHWS W METOIOJIOTMH HAayYHOrO WCCIIeZoBaHWA. HaydHble MPUHIMITBI OpraHW3alid XHMHYECKOTO
MPOM3BOACTBA. [IpOoMBINIIEHHBIE CITOCOOBI MOMYYEHNS BAXKHEHIIINX BEIIECTB (HA IMpUMepe IMPOU3BOICTBA
aMMHaKa, CEpHOW KHCIIOTHI, MeTaHoia). [IpOMBINUIEHHBIE CIOCOOBI MOTYYEHHsS] METAIOB U CILIABOB.
XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIOUIeW Cpeapl M ero ImocieAcTBHS. Poinb XUMHH B o0ecledeHun
JHEPreTHYecKoi Oe30MacHOCTH.

XumMus W 370pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBwiia  UCHONB30BaHUA
JIEKapCTBEHHBIX MpenapaToB. Poik XUMUHU B pa3BUTHN METUITIHEL

XUMUsS TUITH: OCHOBHEIE KOMIIOHEHTHI, IHUIIEBLIE J00aBKH. PoiIb XMMIK B 00€CIIEUEHNH THILEBOM
0€e30I1aCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumus. [lpaBuma  Ge3omacHOro
WCIIOJIB30BaHMS IIPENapaToB ObITOBOM XMMHUU B TOBCEIHEBHOM KU3HH.

XUMUS B CTPOUTENECTBE: BAXXHEHIIINE CTPOUTEIHHBIE MaTEpPHAIHI (IIEeMEHT, OETOH).
XUMUS B CETBCKOM X03sicTBe. OpraHrdecKie U MUHEpaIbHbIE YA00pEeHUSI.

COBpCMCHHLIe KOHCTPYKHHUOHHBIC MAaTCEpUaJibl, KpaCKH, CTCKJIO, KEpaMHKa. MaTepI/IaJ'ILI JUJIsL
QJICKTPOHHUKHU. Hanorexnomnorumn.

Pacuéruble 3agaun.

Pacuérer: Macchl BemecTBa MM 00bEMa Ta30B M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WIIH
00bEMY OJIHOTO W3 YYaCTBYIONIMX B pPEaKIWH BEIIECTB, Macchl (00BhEMa, KOMUYECTBA BEIECTBA)
MPOAYKTOB PEAKIIUH, €CIM OJHO M3 BEHIECTB MMEET NMPUMECH, MacChl (00bEMa, KOIMYECTBA BEIECTBA)
MPOAYKTA peaxiuu,
€CIM OJIHO W3 BEILIECTB JAaHO B BHJE pPAacTBOpAa C ONpPENenEHHOM MacCOBOM JONeld pacTBOPEHHOIO
BELIECTBA, MACCOBOM JOIM M MOJSPHOM KOHILIGHTPALMU BEIECTBA B PACTBOPE, JOJIM BBIXOAA MPOAYKTA
peakuuu OT TEOPETUUECKU BO3MOKHOTO.



MexnpeaMeTHbIC CBS3H.

Peanmzanms MeXIpeaMETHBIX CBsi3ed MpU U3ydeHWH OOLIeld W HeopraHmveckod xumuu B 11
KJlacce OCYILECTBIISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOLIMX eCTeCTBEHHO-HAYYHBIX MOHSATHH, TaKk W
MOHSITUN, IPUHATHIX B OTAENBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI' O LIMKJIA.

OOmme eCcTeCTBEHHO-HAYYHbIC TIOHATHSA: SBJICHUE, HAay4HBIH (DaKkT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJM3, CUHTE3, KiIacCU(UKAIUs, MEPUOAMYHOCTh, HAOIIOACHUE, U3MEPEHUE, 3KCIICPHUMEHT, MOJCIb,
MOJEINPOBAHUE.

Ousuka: MaTepus, MHUKPOMHUP, MaKpOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOIIBI,
pPaanoaKTUBHOCTD, MOJIEKYJIA, SHEPTETHUECKUA yPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSTHUE
BEIIIECTBA, UICAIbHBIN a3, (PU3NYECKUE BEITMUUHBI, SIIUHUIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

Buonorust: kierka, opraHusM, dKocucTema, omocdepa, Merabomu3M, MaKpo- U MHKPOIIEMEHTHI,
OCJKH, KUPBI, YIIIEBOAbI, HYKIIEMHOBBIE KHCIIOTHI, ()ePMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK
SHEPIUHU B IKOCUCTEMAX.

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, ITOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, PECYPCHI.

TexHonmorusi: XMUMHYECKash IMPOMBIIUIEHHOCTh, METAIYpPrus, CTPOUTENbHBIE MaTepHabl,
CEIIbCKOX 035 HCTBEHHOE MIPOU3BOICTBO, MHIIEeBAS MIPOMBIIIUIEHHOCTD, (dapMareBTHIECKas
MIPOMBIIIUIEHHOCTh, MPOM3BOJICTBO KOCMETHYECKHX IIPENapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepuasoB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XMMHNU HA YI'JIYBJIEHHOM
YPOBHE CPEJJHET'O OBIIIET'O OBPA30OBAHI A

JIMHHOCTHBIE PE3YJIBTATDBI

B cooTBercTBHE ¢ CHCTEMHO-AESITETHFHOCTHBIM MOIXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOGHHS TIpenMeTa «XUMHS» Ha YPOBHE CpEIHEro OO0IIero oO0pa30BaHWS BBHINEIEHBI CIETYIOININE
COCTaBJIAIONINE: OCO3HAHHWE OOYYAIOUIMMHUCS POCCHHCKOW TPakKIaHCKOW HIIEHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTENIFHOCTH W CaMOOINPENENEeHUI0; HaJIWudue MOTHBAIMH K OOYYECHHIO;
TOTOBHOCTh M CIIOCOOHOCTH 0OYyYaroOMMXCsl PYKOBOJICTBOBATHCS MPHHATHIME B OOIIECTBE MpPaBHIAMH U
HOpMaMU TIOBEICHUST; HATMYHUE TPABOCO3HAHIS, SKOIOTHYECKON KyIbTYPBI; CHOCOOHOCTh CTaBUTH LIEH U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JINYHOCTHBIE PE3yNIBTaThl OCBOEHHS NpenMera «XHMHUsS» OTPaKalT CHOPMUPOBAHHOCTH OMBITA
MO3HABATEIbHOM M NPAaKTUYECKOH  JEATENbHOCTH  OOYYaloUIMXCS B IPOLECCe  pealln3aliu
00pa3oBaTebHON AEATEIHLHOCTH.

JlnaaocTHEIE pe3ybTaTbl OCBOCHUS IIpEAMCETaA «XUMUS» OTpaxaroT C(l)OpMI/IpOBaHHOCTL OIIbITa
IM03HABATEJIbHOMN nu HpaKTI/I‘{eCKOﬁ JACATCIbHOCTHU 06yr1a}0umxca B mnmponuecce  peajim3alnuun
06paSOBaTeJ'ILHOfI JACATCIIbHOCTH, B TOM YHCJIC B YaCTHU!

1) rpakaaHCKOr0 BOCTIMTAHUS:

0CO3HaHUS 00y4YaIOIMMKCA CBOMX KOHCTHUTYLIMOHHBIX IIPaB M 0053aHHOCTEH, YBa)KEHHS K 3aKOHY
U TIPaBOIIOPSIIIKY;



OpeacTaBJICHUA O COUUAJIBHBIX HOPMaxX U NpaBUJIaX MEKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOI‘/'I ACATCIBHOCTU TIpU CO3JaHUHU y‘l€6HI>IX ITPOCKTOB,
peuieHnmn y‘{66HI>IX 1 MO3HABATCIbHBIX 3a/1a4, BIIIOJHCHUN XUMUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHl JPYTuX IpH
aHaJIM3e pa3IUYHbIX BUJIOB YUE€OHOM AEATENbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIUTAHMS

LIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAYIHOMY HACJICANIO OT€UECTBEHHON XUMHUM;

YBa)KEHHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUM M NMPAKTHYECKOTO MPHIOKCHHUS XUMHH,
OCO3HAHUS TOrO, YTO JIAHHBIE HAYKH ©CTh pe3yJbTaT JUINTSIbHBIX HAOJIOJCHUN, KPOMOTIUBBIX

OKCIICPUMEHTAJIBHBIX ITOUCKOB, ITOCTOAHHOT'O Tpyda y‘{éHLIX " IIPAKTHUKOB;

HWHTEpECa M IMO3HABATCIIbHBIX MOTHUBOB B IOJYYCHUU U IMOCICAYIOIICM aHAJIN3C I/IH(bOpMaHI/II/I (0)
NEPEAOBLIX TOCTUKCHUAX COBpeMeHHOI\/'I OTCUCCTBCHHOMU XUMHH,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA:
HPAaBCTBECHHOI'O CO3HAHUS, STHYCCKOI'O IMTOBECICHNU A,

CITIOCOOHOCTH OIICHUBATh CHUTYaIlUH, CBSI3aHHBIE C XWMHYECKUMH SIBIICHUSMH, W TMPHHUMATH
OCO3HaHHBIE PEIICHNUs, OPHEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OI€HUBAThH CBOE MOBEACHNE U MOCTYIKN CBOMX TOBAPHILEH C TIO3UINN HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U C YIETOM OCO3HAHHS MOCIECTBUH ITOCTYIIKOB;

4) hopMupoBaHuUsi KYJbTYPHI 310POBbSI:

MMOHUMAaHUs IIEHHOCTeH 370poBOro W Oe3omacHoro oOpa3a  KH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (DM3HYECKOMY U IICUXUIECKOMY 3]I0POBBIO;

COONFONIeHNs] TIpaBMII OE30MacHOrO OOpAIIeHusl C BellecTBaMH B OBITY, MTOBCEIHEBHON >KH3HH, B
TPYIOBOH IEATEIBHOCTH;

MMOHMMAaHUS IIEHHOCTH TPaBWJI WHIUBUAYAIHHOTO M KOJUIEKTHBHOTO OE€30IMacHOTO TOBEICHHS B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHMS TTOCIEACTBHI U HEMIPUATHS BPEAHBIX MPUBBIUCK (YIOTPEOICHHS aIKOroJisl, HAPKOTHUKOB,
KypeHus);

5) TpyA0BOro BOCIMTAHHUS:

KOMMYHUKATHBHOM KOMITIETEHTHOCTH B y4eOHO-HCCIIeIOBATEIhCKON NEATENbHOCTH, O0IIECTBEHHO
TIOJIE3HOM, TBOPYECKOU M APYTHX BUJAX JEATEILHOCTH,

YCTAHOBKHM HA AKTUBHOC YYACTHUC B PCIICHUU IPAKTHUYCCKUX 3aa4 COLIPIaJ'ILHOﬁ HaAITpaBJICHHOCTHU
(B paMKax CBOCTO KJiacca, H_IKOJ'ILI);

HUHTEpECa K MPAKTUYCCKOMY HU3YUCHUIO HpO(i)GCCI/Iﬁ Ppa3jIn4HOro poJa, B TOM YHCJIC HAa OCHOBC
MNPUMCHCHUA NPEAMCTHBIX 3HAHUH I10 XHUMUH,

YBAXKCHUA K TPyAY, JIIOAAM TpyJda U pE3yjibTaTaM pr,[[OBOfI ACATCIIbHOCTH,



TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBHIyadbHOW TpPAcKTOPHHM OOpa3oBaHus, OyayIiei
npodecCHr M pealn3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) PKO0JIOrHYEeCKOr0 BOCTINTAHHS

9KOJIOTUYECKH IIEIeCO00pa3HOro OTHOIICHUS K MPUPOJIC KaK HCTOYHHUKY CYIIECTBOBAHUS JKU3HU Ha
3emire;

IIOHUMaHUusA FJ'IO6aJ'IbHOFO XapakTepa OSKOJIOIMYCCKUX HpO6J'ICM, BJIIUAHHUSA DKOHOMHYCCKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJAHON U COLIMATBHOU CPEJIbI;

OCO3HaHHA HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ILOCTI/I)KGHI/II‘/'I XUMUH JId  PEHICHHA BOIPOCOB
panoOHAJIILHOI'O IMPUPOAOIIOIB30BAHUA

AKTHBHOI'O HENPHUSTHUS JEUCTBUH, NPUHOCAIIUX BPEN OKPYKAKOUIEH NPUPOAHON Cpene, yMEHMs
MIPOrHO3MPOBATh HEOIATONPUATHBIE SKOJIOTHYECKHE TMOCHEACTBUS MNPEANPUHUMAEMbIX NEHCTBUH U
HpENOTBPAIATh UX;

HAJINYHS Pa3BUTOTO YKOJIOTMYECKOTrO MBIIUICHUS, SKOIOTHUECKON KYJIbTYPHI, ONbITA JIESITEITbHOCTH
9KOJIOTHYECKOM  HAINpaBIEHHOCTH, yMEHHS  pPYKOBOJCTBOBATbCS HMMH B [I03HABATEJbHOM,
KOMMYHHKATHBHOH M COLMAIILHOW TIPaKTHKE, CIIOCOOHOCTH W YyMEHHS aKTHBHO TPOTHBOCTOSTH
uaeonoruu xemohoouw;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHHSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON
MIPaKTHKH;

MOHUMAaHHUS CIIelM()UKA XUMHUU KaK HayKd, OCO3HaHUs € pol B (DOPMHPOBAHUH PAIFIOHATLHOTO
HayYHOTO MBIIUIEHUS, CO3MAHHUH IEIOCTHOrO MPENCTaBICHN 00 OKPYXAIOIleM MHUpPE KaK O EIHHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWM NPUPOAHBIX 3aKOHOMEPHOCTEW WM pEIIeHWH MPOOIIeM COXpaHEeHUS
MIPUPOTHOTO PABHOBECHS,;

yOexaEHHOCTH B OCOOOH 3HAYMMOCTH XUMHUH Ui COBPEMEHHOW IMBIIIM3AIMU: B e
TYMaHUCTHYECKOW HAIIPAaBIIEHHOCTH W BYKHOH POJIM B CO3/IaHWW HOBOW 0a3bl MaTepHaIIbHON KyJIbTYPHI, B
pelIeHuu TII00ANhHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, DHEPTETHUECKOM,
MUIIEBON M AKOJIIOTHYECKOH OE€30MMacHOCTH, B Pa3BUTHH METUITMHBI, O0ECTIEYSHHH YCIIOBUH YCIIEIIHOTO
TpyZAa U SKOJIOTHIECKH KOM(OPTHOH KU3HHA KaXKIOTO YJieHa 00IIecTBa;

€CTECTBEHHO-HAY4YHOU IPaMOTHOCTH: IIOHUMAHUS CYIIIHOCTH METOOB IO3HAHUS, HCIIOIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BATh IOJydaeMble 3HAHUS IJISl aHaluu3a U OOBSICHEHHS
SIBICHUN OKPY’)KAIOIIEro MUpa W NPOUCXOASIINX B HEM H3MEHEHUH, yMEHHs IenaTh OOOCHOBaHHBIC
3aKJII0YEHHUs] Ha OCHOBE Hay4HBIX (PaKTOB M MMEIOIIMXCS AAHHBIX C LEIbI0 MOMYyYEHHS IOCTOBEPHBIX
BBIBOZIOB;

CITOCOOHOCTH CaMOCTOSITEILHO WCIIOIL30BaTh XUMHUYECKHE 3HAHUS I pCHICHUSA HpOGJ’IGM B
PCaIbHBIX JKU3HCHHBIX CUTYyallUAX;

HUHTEpPECa K NO3HAHUIO, HCCJ'Ie,I[OBaTeJ'IBCKOfI ACATCIbHOCTH,

FOTOBHOCTH M CIIOCOOHOCTH K HCOPECPBIBHOMY 06pa30BaHmo nu CaMOO6p3,30BaHI/IIO, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUH C KU3HCHHBIMHU HOTp€6HOCT$IMI/I;

HHTEpeca K OCOOEHHOCTSIM Tpy/la B pa3IM4HbIX cepax npodeccnoHanbHON A TeIbHOCTH.



METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOTrpaMMBl 1O XHMHH Ha YPOBHE CPETHETO OOIIEro
00pa30BaHUs BKIIIOYAIOT:

3HaYMMble Ui (OPMUPOBAHHMSI  MHPOBO33PEHHUS  OOyYArOIIMXCS — MEKIUCIUTUIMHAPHBIE
(MexnpenMeTHbie) OOIIEHAYYHBIE TOHSTHS, OTPAKAIOIIUE IENOCTHOCTh HAYYHOW KapTUHBI MHUpa H
crienu(rKy METOJIOB MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, JHEPTHS,
SIBIICHUE, TPOIECC, CHCTeMa, HaydHBIH (axT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCClieIoBaHne, HAOMIoIeHNe, H3MEPEHHEe, DKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE yueOHBIE JeicTBUs (Tmo3HaBaTeNbHEIE, KOMMYHUKATHBHBIE,
peryJSITUBHBIC), o0ecrieunBaronye (opMupoBaHHe (YHKIMOHAIBHOW TPAMOTHOCTH H  COIUALHON

KOMITICTCHITUH 06y11a}01u1/1xc;1 N

CIIOCOOHOCTh 00y4aroIIXCs HCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHPOBO33pPEHYECKNE 3HAHWSA W YHHBEpPCATbHBbIE ydeOHbIE NEHCTBHS B MO3HABATEIHHON W COLMAJIBHOMN
IIPaKTHKE.

MeranpenMeTHbIe  Pe3yabTaThl  OTPaXKaloT  OBJAJCHWE  YHUBEPCATBHBIMH  yICOHBIMU
MO3HaBaTEIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISTUBHBIMU JIEHCTBUSIMU.

ITo3HaBare/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIe JeiCTBUA
1) 6a3oBbIe JJOrHYecKHe JielicTBUS:
CaMOCTOATENBHO (OPMYITHPOBATh M aKTyaTM3UPOBATH MMPOOIIEMY, PACCMATPHBATH €€ BCECTOPOHHE;

oNpeaAciATE UEIN ACATCIBHOCTH, 3aJaBas MapaMETpbl U KPUTEPHUU UX HOCTUIKEHHS, COOTHOCUTH
PE3YAbTATHI ACATCIIBHOCTH C ITOCTABJICHHBIMU LEIISAMU,

HCTONB30BATh MPH OCBOCHUH 3HAHUHM MPHUEMBI JIOTHYECKOTO MBINUICHUS: BBIACTATh XapaKTepPHbBIE
MPHU3HAKY MOHATUN W YCTAaHABIMBATH WX B3aWMOCB3b, HCIONB30BATh COOTBETCTBYIONIUE MOHSITHS IS
OOBSICHEHUS OTIENBHBIX ()aKTOB W SBIICHHIA;

BI)I6I/IpaTI> OCHOBAHHA U KPUTCPHUU UIA KJ'IaCCI/I(bI/IKaLII/II/I BCHICCTB U XUMHNYCCKHUX peaKuHﬁ;
YCTaHAaBJIMBATD MPUYIHNHHO-CIICACTBCHHBIC CBA3U MCKAY U3YUIdCMbIMU SBJICHUSAMU,

CTPOUTH JIOTUYCCKUEC PACCYKIACHUA (I/IH,Z[YKTPIBHI)IG, ACAYKTUBHBIC, 110 aHaHOFI/II/I), BBISABJIATH
3aKOHOMCPHOCTH U IMPOTUBOPECHYUA B PpPaCcCMATPHUBACMBIX SBJICHUSAX, q)OpMYJ'II/IpOBaTL BBIBOJbI H
3aK/IIIOYCHU A,

NOPUMCHATL B MPOLECCC MMO3HAHUA HUCIOJIB3YCMbIC B XUMHUU CHUMBOJIHNYCCKUC (3HaKOBBIe) MOACIINU,
HpeO6paBOBBIBaTB MOJCIIbHBIC MPCACTABJICHUA — XHUMHYECKUH 3HAK (CI/IMBOJ'I) OJICMCHTA, XHUMHUYCCKas
q)opMyna, YpaBHCHUC XHUMHYECKOU pCaKkuun — Npu pCICHUN y‘-Ie6HI)IX MO3HABATCIBbHBIX U MIPAKTUYCCKUX



3aaa4, NpUMCHATL HA3BAHHBIC MOJCIILHBIC MPCEACTABICHHUA JIs BBISABJICHUSA XaPAKTCPHBIX MNPHU3HAKOB
HU3y4aCMbIX BCHICCTB U XUMHNYCCKUX peakunﬁ.

2) 0azoBbIe HCCIEI0BATEIbLCKHUE /1€l CTBUS:
BJIAJICTh OCHOBaAaMH METOJIOB HAYYHOT'O IMO3HAHMUS BEIIECTB U XUMHUYECKUX PEAKIIUL;

(dbopMynupoBaTh IENH U 3aJa4d MCCIEJOBaHMS, HCIOIb30BaTh IIOCTABICHHBIC U CAMOCTOSITENBEHO
cOpMyITUPOBaHHBIE BOIMPOCHI B KAaueCTBE HMHCTPYMEHTa MO3HAHUS W OCHOBBI il (POPMHUPOBAHHS
TUIIOTE3BI 110 NPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMBIX CYKJICHUN;

BJIAJCTHh HaBbIKaMU CaMOCTOATCEIIBHOI'O IJIaHUPOBAHUA u IMPOBCACHUA YUYCHUYCCKUX
JKCIIEPUMEHTOB, COBEPLIEHCTBOBAThH yMEHHUS HAOMIO#aTh 3a XOJOM IIPOIECCa, CaMOCTOSTENBHO
MPOrHO3UPOBAThH €ro Pe3yJbTaT, (OPMYIUPOBATH 00OOIICHNUS U BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH
PE3YIbTaTOB MCCIIEOBAHUS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOIENaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEOBATENBCKOW M IMPOEKTHOW JEATEbHOCTH, MPOSBISTDH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENILHOMY ITOMCKY METOJIOB pEIICHHS IMPAKTHYECKUX 3a/1ad,
[IPUMEHEHUIO Pa3JIUYHbIX METO/IOB [TI03HAHHUS.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATLCS B PA3NUYHBIX HMCTOYHMKAX WHGOpManuu (HAyYHO-TIOMYJSIpHAsl JIUTEpaTypa
XUMHYECKOTO COJIep KaHusl, CIIPaBOYHBIE TTOCO0UsI, pecypchl MHTepHeTa), aHAIM3UPOBaTh HHPOPMAIHIO
pa3IMYHBIX BUJOB W (OPM TMPEJCTaBICHUS, KPUTHUYECKA OIICHUBaTh €€ JOCTOBEPHOCTh H
HENIPOTUBOPEUYNBOCTE;

(hopMyITUpOBaTh 3aMPOChl U MPUMEHSTH Pa3IMYHbIC METOJBI TIPU MOMCKE M 0TOOpe MHPOPMAIUH,
HEOOXOANMOI1 17151 BRITOTHEHNS YUeOHBIX 3a/1a4 ONpeNeNEHHOr0 TUIIA;

npuoOpeTaTh OMBIT  HCIOJIb30BaHUS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJNOTHHA H
Pa3TUYHBIX TTONCKOBBIX CHCTEM;

CaMOCTOATENBHO BEIOUPATh ONTHUMAIBHYIO (hOpMy TIpencTaBieHus nH(OpMAITH (CXeMBI, Tpa(uKm,
IiaTpaMMBbl, TAOIUIIBL, PUCYHKH U JPYTHUE);

UCTIONb30BAaTh HAYYHBIM S3BIK B Ka4eCTBE CPEJCTBA MPH padOTe ¢ XUMHYECKOH HWH(pOpMaInen:
MPUMEHATh MEXNpeAMETHbIe (pu3uveckne W MaTeMaTHYecKhe) 3HAKH W CHMBOIBIL, (OPMYIIHL,
ab0peBHaTyphl, HOMEHKIATYDY;

HCIOJIb30BAaTh 3HAKOBO-CUMBOJIMNYECKNE CPECACTBA HATJIAHOCTH.

KoMMyHHKaTHBHBIe YHUBEpPCAJIbHbIe YUeOHbIe 1eiicTBHS:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY 060y>{<z[aeMof/'I TEMBI B XO0A€ auajora H/UIH JAUCKYCCHH,
BBICKA3bIBaTh UJCH, q)OpMYJ'II/IpOBaTL CBOU MPEAIOKCHUA OTHOCUTCIILHO BbIITOJTHCHU L Hpe,[[J'IO)KeHHOﬁ
3aaa4u,

BBICTYIIATh C Hp€3eHTaLII/Ieﬁ PE3YJIbTATOB II03HABATEIIBFHON JACATCIBbHOCTH, MOJTYUYCHHBIX
CaMOCTOATCIBHO WJIW COBMECTHO CO CBCPCTHHUKAMH IIPH BBIMOJHCHUHW XUMHWYCCKOI'0 ISKCIICPUMCHTA,
HpaKTH‘IeCKOﬁ pa6OTLI 10 UCCIICJOBAHHUIO CBOMCTB HN3y4acMbIX BCHICCTB, pCain3aliuu y‘{€6HOFO MpOCKTa,
n q)OpMy.TII/IPOBaTL BBIBOJBI IO pE3yJibTaTaM HpOBC}IéHHBIX I/ICCJ'IGI[OBaHI/Iﬁ HYTCM corjiaCoBaHusA HOBHLII/IIZ
B X0A€ 06CY)KI[GHI/IH 1 00OMeHA MHEHMSIMU.



PeryasiTuBHBIe yHHBepcalbHbIe Y4eOHbIe AefiCTBHA:

CaMOCTOSITENBHO IUIAHUPOBATh U OCYILECTBIIATH CBOK IO3HABATEIBHYIO IEATEIbHOCTD, ONPEIEIIss
e Uenmu W 3aJaud, KOHTPOJMPOBATh W 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpeiaraeMblid
QITOPUTM JCHCTBUH TpU BBIMOJHEHUHM YYEeOHBIX W HCCIEAOBATENbCKUX 3ajay, BBHIOMpaTh Hamboee
3G GEKTUBHBIN CIIOCO0 WX PEIICHHS C yYETOM TOJNYUYEHHS HOBBIX 3HAHHWM O BEIIECTBAX W XMMHUYECKHX
peakumsx;

OCYHIECTBJIATE CAMOKOHTPOJIb ACATCIIBHOCTU Ha OCHOBE CaMOaHaIn3a U CaAaMOOLCHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yabTaTHl OCBOEHHS MPOrpaMMBI IO XUMHUH Ha yrIIyOJEHHOM ypOBHE Ha ypOBHE
cpenHero o0mero o0pa3oBaHus BKIFOYAIOT Crie(rUeckue sl y9eOHOro mpeaMeTa « XUMHUsD» HayqHbIe
3HaHUS, YMEHUS U CIIOCOOBI JCHCTBHIA 110 OCBOCHUIO, MHTEPIIPETAIIMU U NMPE0Opa30BaHUIO 3HAHUHN, BUJIbI
JEeSITeTHHOCTH TI0 TIOTYYEHHUIO HOBOT'O 3HAHUS U IPUMEHEHHIO 3HAHUH B Pa3IMYHBIX YIEOHBIX CUTYaIUsIX,
a TaKKe B pPEalbHBIX JXU3HEHHBIX CHUTyallUsX, CBA3aHHBIX C XUMHEH. B IporpaMMe Mo XUMHH
MIPEAMETHBIE PE3YNIbTaThl IPEICTABIEHBI 110 TOAAM U3Y4CHHUS.

10 KVIACC
[IpenmerHbIe pe3ymbTaThl OCBOEHHS Kypca «OpraHmdecKast XUMUs» OTPaxaroT:

c(hOpMHUPOBAaHHOCTH MPEAICTABICHUA: O MECT€ W 3HAYEHHUH OPTaHWYECKOH XHMHH B CHCTEME
€CTECTBEHHBIX HayK W €€ pONM B OOECHeueHHH YCTOMYMBOTO PAa3BUTHS UEIOBEYECTBA B PEIICHUU
Mpo0JIeM SKOJIOTHYECKOH, SHEPTETHYECKO 1 MUIIEBOH 0e30MacHOCTH, B Pa3BUTHH MEAWIINHBI, CO3IaHUN
HOBBIX ~ MaTepWajloB, HOBBIX  HCTOYHWKOB  JHEPTUHM, B  OOCCIIEUEHWH  PAIMOHAIBHOTO
MIPUPOJIONIONBE30BaHUsA, B (DOPMHUPOBAaHWM MHUPOBO33PEHUS W OOIIEH KyabTyphl YelOBEKa, a TakKkKe
9KONIOTHYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHON Cpele;

BJAJICHUE CHCTEMOW XMMHYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHSATHSI —
XUMHUYECKUI DSJIEMEHT, aToM, SApO M JJIEKTpOHHas 00oJ0ouKa aToma, S-, p-, d-aTOMHBIE OpOWTaNH,
OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMa, THOpUIM3alusi aTOMHBIX OpOHMTaiei, MOH, MOJeKyJa,
BAJIGHTHOCTB, 3JIEKTPOOTPHLATEIHFHOCTh, CTENEHb OKHCICHHS, XUMHYECKas CBSi3b, MOJb, MOJISIpHAs
Macca, MOJSIPHBIH OOBEM, YIJIEpOIHBIH cKener, (YHKIHMOHAIbHAS TPYNIA, PaJUKaj, CTPYKTypHBIE
(bopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), M30MEpHs CTPYKTYpHas M IPOCTPAHCTBEHHAs
(reomeTpuUecKasi, ONITUYECKAs ), N30MEPBI, TOMOJIOTHYECKAN PSAJl, TOMOJIOTH, YTIEBOJOPOJIBI, KUCIOPOI-
M a30TCO/ep)Kalllie OpraHWYeCKHe COCIWHEHWS, MOHOMEp, NOJIUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIIMHEHNUSI; TEOPHH, 3aKOHbI (eproanueckuii 3akon J. Y. Menneneesa, Teopust
CTpOEHHMs oOpraHuueckux BemiecTB A. M. ByrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHMS W MPEBPALICHUS] SHEPTUM NPU XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOIMYECKUN
SI3BIK XMMHH, MUPOBO33PEHUYECKHE 3HAHMS, JISKAIHE B OCHOBE IOHUMAaHUS IPUUYMHHOCTH U CUCTEMHOCTH
XUMHAYECKUX SIBIICHUN; MPEACTaBICHUS O MEXaHU3Max XHMHYECKHX PEaKLUUd, TEPMOIMHAMUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTAX HX MPOTEKaHHS, O B3aUMHOM BJIMSHUM aTOMOB W TPYIIl aTOMOB B



MoJIeKynax (MHAYKTHBHBIA M Me3oMepHbId 3¢ ¢exTsl, opueHtanTsl | u Il pona); daktomormueckue
CBEIIEHHS O CBOMCTBAX, COCTaBe, MOIYYEeHHH U OE30MaCHOM HCIIONBb30BAHUN Ba)KHEUIIMX OPTaHUYECKHX
BEIIECTB B OBITY W MPAKTUYECKOW JEATENFHOCTH YelIOBeKa, OOIIUX HAYYHBIX MPUHIMNAX XUMHUYECKOTO
MPOHU3BOCTBA (Ha MpHMEpe MPOU3BOICTBA METAHOJIA, epepaboTKu HeTH);

c(hOPMHUPOBAaHHOCTh YMEHUH: BBISBISITH XapaKTepPHbIC NPU3HAKU TOHSATHH, YCTaHABJIUBATH UX
B3aMMOCB$3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS MPU ONUCAHUU COCTaBa, CTPOEHHS M CBOWMCTB
OpraHMYeCKUX COCIMHEHUM;

c(OpPMUPOBAHHOCTH YMEHUH:

HCIIOJIB30BaTh XMMHUYECKYK) CHUMBOJIMKY JUISL COCTABJICHUS MOJIEKYJSIPHBIX U CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OpMyIT OpraHUYeCKUX BEIIECTB;

COCTABJISITh YPABHEHUSI XUMHUYECKMX PEAKIUH M PACKpbIBATH MX CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEAaKLUH IOCPEACTBOM COCTaBJIEHHUS AJIEKTPOHHOrO OajaHca 3TUX peaKLUH,
peaxIuii HFOHHOro OOMeHa IyTEéM COCTAaBJIEHHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3TOTaBINBATH MOJETN MOJIEKYJI OPTraHWYECKUX BEIIECTB IS MILTIOCTPAITUN MX XHUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHYIS;

c(OpMHUPOBAaHHOCTh YMEHHWM: yCTAaHABIMBATh MPUHAIISKHOCTh HM3YyUYEHHBIX OPTaHWYECKHX
BEIIECTB M0 HX COCTaBYy M CTPOGHHIO K OIPEACNEHHOMY KIacCy/TpyIne COeJUHEHUH, 1aBaTh UM
Ha3BaHug 1o cuctemarnueckod HomeHkinatype (IUPAC) w mpuBOAMTH TpUBHANBHBIE HA3BaHUS IS
OTAENbHBIX IIPEICTABUTENEH OpPraHUYEeCKUX BEIECTB (ITWUJIEH, aleTHJeH, TOMyol, IJIMLEPUH,
STWIEHININKONb, ()eHON, (QOpManbIerHy, AauneTaNbICIui, AaleTOH, MypaBbUHAs KHCIOTA, YKCyCHas
KUCIIOTa, CTEApUHOBAs, OJEMHOBAas, MAaJbMUTHHOBAs KUCIOTHI, TJIMIMH, aJlaHUH, MajbTo3a, (QpPYyKTO3a,
AQHWJIMH, IUBUHMII, H30IIPEH, XJIOPOIIPEH, CTUPOIL U IpyTHUe);

c(hOpMHUPOBAaHHOCTh YMEHHSI ONPENEATh BUA XUMHYECKON CBS3M B OPraHMYECKUX COETMHEHHSIX
(xoBayieHTHAs ¥ MOHHAS CBS3b, G- U T-CBS3b, BOIOPOIHAS CBS3b);

chOpMHUPOBAaHHOCTh YMEHHUS MPUMEHSTH MOJOKEHUS TEOPHUH CTPOSHHSI OPraHWYECKUX BEIIECTB A.
M. bytnepoBa st 00BsICHEHHUS 3aBICUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHMS;

c(OpMUPOBAHHOCT, YMEHMH XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (U3UUECKHE U XUMHUYECKHE
CBOMCTBAa THIIMYHBIX IPEICTABUTENEH pPA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB,
LUKJI0AJIKAaHOB, aJKCHOB, AJIKAJMEHOB, aJIKHHOB, apOMAaTHYECKUX YIJIEBOJOPOJOB, COIUPTOB, aJIbJICTHIOB,
KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(HPOB, KUPOB, HUTPOCOCAUMHEHUH M aMHHOB,
AMHHOKHCIIOT, O€IKOB, yIrJIeBOAOB (MOHO-, IH- W MOJMCaxXapuIOB), WUIOCTPUPOBATH T'€HETHYECKYIO
CBSI3b MEXKAY HUMHM YPaBHEHHMSIMU COOTBETCTBYIOIIMX XHUMHUECKUX PEAKLIUH C HCIOIb30BAHHEM

CTPYKTYPHBIX (popMyIT;

c(OPMUPOBAHHOCTh YMEHHMSI MOATBEP)KAATh HAa KOHKPETHBIX INPHMEPAX XapakTep 3aBHUCHMOCTH
PEaKUMOHHON CITIOCOOHOCTH OPTaHMYECKMX COCOUHEHHH OT KpPaTHOCTU M THIIA KOBAJIEHTHOU CBSI3H (O- M
T-CBSI31 ), B3aMHOT'O BIIMSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

copMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh HWCTOYHUKU YTIIIEBOAOPOIHOTO ChHIpbs (HE(PTh,
NPUPOIHBIA Ta3, Yroib), CHOCOOBI €ro mepepadOTKHM ¥ TNPAKTUYECKOe IPHUMEHEHHE IPOIYKTOB
repepaboTKH;

C(bOpMPIpOBaHHOCTI) BJIaaCHUA CHCTEMOI 3HAHUM O C€CTCCTBCHHO-HAYYHbBIX METOAAX IMO3HAHUA —
Ha6J'IIOZ[CHI/II/I, HU3MCPCHUHU, MOJACIIUPOBAHNH, ISKCIICPUMCHTC (peaJ'H:HOM u MI:ICJ'ICHHOM) n YMCHHA
MNPUMCHATL 3THU 3HAHUA,



C(bOpMHpOBaHHOCTI) YMCHHUA TPUMCHATH OCHOBHBLIC OIICpalnn MBICTIUTEILHOM JACATCIBbHOCTH —
aHaJIM3 W CHUHTC3, CPaBHCHUC, O606H16HI/IG, CUCTCMATHU3alluI0, BBIABJICHHUEC MNMPUYUHHO-CICACTBCHHBIX
CBsI3CH — IJIA U3YyUCHUA CBOICTB BC€HICCTB U XUMHWYCCKUX peaKHHﬁ;

c(OPMUPOBAHHOCT yMEHHIA: BBISBIATh B3aUMOCBSI3b XHMHYECKMX 3HAHUH C TOHATHAMH U
MPEACTABICHUSIMH JIPYTUX ECTECTBEHHO-HAYYHBIX TPEIMETOB st Oojiee OCO3HAHHOTO TOHHUMAaHUS
CYIIHOCTH MaTEpUaJIbHOTO €AMHCTBA MHUpPA, UCIOIb30BATh CUCTEMHBIEC 3HAHUS 110 OPraHUYECKOH XUMUU
IUIst OOBSICHEHUS ¥ TPOTHO3UPOBAHUS SIBJICHUH, UMEIONINX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c(OPMUPOBAHHOCTh YMEHUI: MPOBOAUTH Pacu€rThl O XHUMHUYECKUM (OpMYyJlaM U ypaBHEHHUSIM
XAMHAYECKUX PEaKIHi C HWCIONb30BaHMEM (HU3UYECKHX BEIWYHMH (Macca, 00BEM Ta30B, KOJIHYECTBO
BEIIIECTBA), XapaKTEpU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKIEHUIO
XUMHAYECKOW (OPMYJIBI BELIECTBA 110 U3BECTHBIM MACCOBBIM JIOJSIM XHUMHUYECKHX JJIEMEHTOB, TIPOIYKTaM
CropaHus, TNIOTHOCTH T'a3000pa3HBIX BEIECTB;

cOPMUPOBAHHOCT, YMEHHMH: TPOTHO3UPOBATh, AaHAJM3UPOBATH M OIEHHWBATH C MO3HULUH
9KOJIOTHUECKOH 0€30IMacHOCTH IOCIEACTBUS OBITOBONH M HMPOU3BOJCTBEHHON AEATENBHOCTH YEIOBEKa,
CBSI3aHHOHM C TepepaOOTKON BelIeCTB, MCIONB30BATh MOMYYEHHBIC 3HAHUS JUIS TPUHATHS TPAMOTHBIX
perieHuit mpoOieM B CUTYAIUAX, CBA3aHHBIX C XHMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHWPOBAaTH W MPOBOAWTH XUMHUUYCCKUH
OKCIICPUMEHT (HOJ'IyT-IeHI/Ie U M3Y4YCHUC CBOWCTB OpPraHUuYCCKUX BEHICCTB, KAYCCTBCHHBLIC PCAKIIUU
YIJIEBOAOPOJOB PA3IMYHBIX KJIACCOB U KHCIOPOACONCPIKAIIMX OPraHWYEeCKHX BEIIECTB, DEIICHUE
IKCTIEPUMEHTAIBHBIX 3a7ad 110 PACIO3HABAHUIO OPTaHMYECKHX BEIIECTB) C COONIOACHHEM IPaBHII
OezomacHOro oOpalieHusi ¢ BelecTBaMH W JIAOOpaTOpHBIM 00OpyAoBaHHEM, (hopMyIHpOBaThH IIENb
HCCIIEI0BaHN, HPEICTaBIIATH B pasIMIHON dopme pe3yIbTaThI IKCIICPHMEHTA,
aHAJIM3UPOBATH U OLIEHWBATH MX JIOCTOBEPHOCTD;

c(hopMHPOBAHHOCTH YMCHHI:
COONIONaTh TpaBWJIa DKOJOTMYECKH IIeecO00Opa3HOro TOBENEHHWS B OBITY W TPYIOBOH
JIeSATELHOCTH B IIENITX COXPAHEHUS CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOIHON CPEIbI H JJOCTHKECHUS €&

YCTOWYMBOIO Pa3BUTHSI;

OCO3HABaTh OMNACHOCTh TOKCHYECKOTO ICHCTBHS HA JKUBBIC OPTaHW3MBI OIPEHeIEHHBIX
OpraHMYeCKUX BEIIECTB, MOHUMasi cMbIc nokazatens [1J1K;

aHAJTU3UPOBAThH LIENECO00PAa3HOCTh MPUMEHEHUSI OPTaHUYECKHUX BEIIECTB B MPOMBIILIEHHOCTH U B
OBITY C TOUKH 3PEHHUSI COOTHOIIEHUS PUCK-II0JIb3a;

c(OPMUPOBAHHOCTE ~ YMEHMH: OCYLIECTBIIATh  LEJICHANIPABICHHBIA  IOMCK  XUMHYECKOM
nHGOPMalUK B Pa3IMYHBIX MCTOYHUKAX (Hay4Has M ydeOHO-HaydHas JUTEpaTypa, CPEACTBAa MacCOBOIl

nHpOpMaIH, WnTtepuer u Ipyrue), KPUTHUYECKH aHAJIU3UPOBATH XUMUUIECKYIO
nH(pOpMaIuIo, repepadbaTeIBaTh €€ U UCIONb30BaTh B COOTBETCTBUH C ITOCTABJICHHON yueOHOH 3aa4eit.

11 KJIACC

Hpe):[MCTHBIe PE3YIbTATBl OCBOCHHA KypCa «O6I_Lla$[ " HCOPraHUYCCKad XUMUD)» OTPaXKaroT:



c(hOPMHUPOBAHHOCTh MPEIACTABICHUN: O MaTePUAILHOM CIUHCTBE MHpAa, 3aKOHOMEPHOCTAX U
M03HABAEMOCTH SIBIICHUI MPUPOJBI, O MECTE U 3HAYCHUH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ posu
B O0ECIEUECHUU YCTOMYUBOTO PA3BHUTHS, B PEIICHUM MPOOJEM 3KOJIOTHMYECKOM, JHEPTeTUYSCKOH U
MUIICBOM OE€30MacCHOCTH, B Pa3BUTHUA MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpUajiOB, HOBBIX HMCTOYHHKOB
SHEPIrHM, B O0CCIEUYCHUU PAIMOHAILHOTO MPUPOIONONIB30BaHUs, B (DOPMUPOBAHUM MHPOBO33PEHUS U
00IIell KyNIbTyphl YellOBEKa, a TaKKe HKOJOTHYECKA 00OOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3I0POBBIO U
MIPUPOJHON CPEAE;

BJIaACHUC CHUCTEMOM XUMHYECKHUX 3HaHI/II\/'I, KOTOpasA BKIIOYACT: OCHOBOIIOJIArarolue IMOHATHUA —
XUMHYECKUI AJIEMEHT, aTOM, SIPO aToMa, W30TOIbI, SJICKTPOHHAsS 000JOYKa aToma, S-, p-, d-aTOMHbIC
opOUTa M, OCHOBHOE M BO30YXKICHHOE COCTOSHHUSI aToMma, TMOpPUAM3AIUsS aTOMHBIX OpOWTasiei, HMOH,
MOJICKYJla, BalleHTHOCTh, JJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas CBsI3b
(KoBasIeHTHAs, HOHHAS, METAJUIMYECKAs, BOAOPOIHAS), KPUCTAITNYECKAs PEIIETKA, XUMUYIeCKas PeaKIus,
pacTBOp, SICKTPOIHUTHI, HEIJIEKTPOIUTHI, DIIEKTPOIUTHUYECKAS TUCCOLMAIMS, CTEINEHb TUCCOIMAIIHM,
BOJIOPO/IHBIN TOKa3aTelb, OKHCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM J((MEKT XMMHUECKOW peakiuu,
CKOPOCTh  XHMUYECKOM pEaKkIuy, XUMHYECKOE€ paBHOBECHE; TEOpPUM M  3aKOHBI  (TEopHs
3IIEKTPOJIMTUYECKON JUCCoLMalnu, repuoanueckuii 3akod .M. MeHeneeBa, 3aKOH COXpaHEHHUSI MacChl
BC€HIECTB, 3aKOH COXpPAaHCHHUA WU MPEBpAlICHUA DHEPIruu Mpu XUMUUCCKHUX PCAKIUAX, 3aKOH IMOCTOAHCTBA
COCTaBa BEIIECTB, 3aKOH JCUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XWUMUH,
MHPOBO33PEHUYCCKUE 3HAHUS, JICKAINUE B OCHOBC ITOHUMAHUA IMTPUIUHHOCTH U CUCTEMHOCTHU XUMUUYCCKHUX
S[BJICHI/Iﬁ; COBPEMCHHBIC MPEACTABJICHUA O CTPOCHHU BEHICCTBA Ha AaTOMHOM, MOHHO-MOJICKYJIAPHOM M
HAaIMOJICKYJIIPHOM YPOBHAX, NIPECACTABIICHUA O MEXaHU3MAaX XUMUYCCKUX peaKnMﬁ, TEPMOJIUHAMUYCCKUX
U KUHETHYCCKUX 3aKOHOMEPHOCTAX HUX TIPOTCKaHUA, O XUMHYCCKOM PABHOBCCHUM, pacTBoOpax H
JIMCTIEPCHBIX CHCTeMaX; (haKTOJIOTHYECKHE CBEJIEHUS O CBOWCTBAaX, COCTAaBE, MOJNYYEHUU U O€30MacCHOM
HCHOIb30BAHUN Ba)KHEUIIINX HCOPraHUWYCCKUX BCHICCTB B 6BITy u HpaKTquCKOﬁ ACATCIBHOCTHN
YeroBeKka, 00X HayYHBIX TPUHIUIIAX XUMUUYECKOTO ITPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHU: BBISIBIATh XapaKTepHbIE TPU3HAKA TIOHATHH, YCTAaHABIMBATH UX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOLIHE MOHATHS NP ONMMCAHUN HEOPTaHWYECKHUX BEIIECTB M MX
MpEeBpaIllCHUH;

c(OPMHUPOBAHHOCTh YMEHUS HCIIONB30BATh XMMUYECKYI0O CHMBOJIHMKY JUISI COCTaBJICHHUS (PopMyi
BEIIECTB ¥ ypaBHEHWH XWMHUYECKHX peaknuid, cucremarndeckytro HomeHknatypy (IUPAC) u
TpUBHAJIbHBIC HA3BAHHS OT/ICIBHBIX BEIICCTB;

cOpMHUPOBAaHHOCTh YMEHHUS ONPEAETATh BaJCHTHOCTb U CTENEHb OKUCICHHUS XHMHYECKHX
JJIEMEHTOB B COCNMHEHWAX, BHUJI XUMHYECKOH CBsS3M (KOBaJeHTHAas, HWOHHAs, MeTaJuImdecKasi,
BOJIOPO/IHAA), THIT KPHCTAJUIMIECKON PENIETKH KOHKPETHOTO BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBHUCHMOCTH CBOMCTB BELIECTB OT BHAA XUMHUYECKOU
CBSI3M M TUNA KPUCTAUIMYECKOM PEIETKH, OOMEHHBI W JOHOPHO-AaKLENTOPHBIH MEXaHU3MBbI
00pa3oBaHUs KOBAJICHTHOH CBSI3H;

c(OpPMUPOBAHHOCT YMEHHHU: KIacCU(UUMPOBATh: HEOPraHWYECKHE BEIIECTBA II0 UX COCTaBy,
XMUMHYECKUE PEAKIUH 110 PA3IUYHBIM IPHU3HAKAM (YHCIY U COCTaBYy PEardpyIOLIMX BEIIECTB, TEIIOBOMY
3¢ deKTy peakunu, U3MEHEHUIO CTeIIEHEH OKUCIIEHHS JIEMEHTOB, 0OPaTHUMOCTH, YYaCTHIO KaTaln3aTopa
U JIpPYTHE); CAaMOCTOSATEILHO BBIOMPATh OCHOBAHUS M KPUTEPUH ISl KIacCU(PUKALNU U3y4aeMbIX BEIIECTB
1 XUMHUYECKUX PEeaKLui;

c(OpPMUPOBAHHOCTh YMEHUS PAaCKpbIBaTh CMbICT Hepuoandeckoro 3akoHa J[. V. MenneneeBa u
JEMOHCTPUPOBATh €ro CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKINH;

C(l)OpMI/IPOBaHHOCTB YMCHHﬁI XapaKTCpHU30BaTh JBJICKTPOHHOC CTPOCHUEC daTOMOB W HOHOB
XHUMHUYCCKUX D5JICMCHTOB nepBoro—quBépToro nepruoaoB HepHOI[H‘IGCKOfI CHUCTEMbBI I[I/I MGHI[CJ'ICCBa,
HCIOJIB3YSA MOHATUA <«OHCPICTUYCCKUEC YPOBHH», <«QHCPICTUYCCKUEC NOAYPOBHU», «S-, P-, d-aTomHbBIC
0p6I/ITaJ'II/I>>, «OCHOBHO€ u BO36y>K,Z[éHHOC OHEPIreTUICCKUC COCTOsAHU A aToMa»,



OOBSICHATE 3aKOHOMCPHOCTU H3MCHCHUS CBOMCTB XMMMYECKHX DJJIEMEHTOB H HX COGI[I/IHGHI/Iﬁ 1o
nepuoJjaM M rpyiimiam HepHOI[H‘lCCKOﬁ CUCTCEMbI ,}:[ n. MCHI[CJ'ICCBa, BaJICHTHBIC BO3MOXKXHOCTH aTOMOB
SJICMCHTOB Ha OCHOBC CTPOCHHA UX DJICKTPOHHBIX 06OH0‘IGK;

c(hOPMHUPOBAaHHOCTh YMEHUI: XapaKTepU30BaTh (ONMUCHIBATh) OOIIME XWMUYECKHE CBOWCTBA
BEIIECTB  PAa3IMYHBIX  KJIACCOB, MMOATBEPXKAATH CYIICCTBOBAHUE  T'CHETUYECKOM  CBSI3U  MEXKIY
HEOPTraHWYECKUMU BEIIECTBAMU C TTOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKITUH;

c(OPMUPOBAHHOCTh YMEHUS PACKPHIBATH CYIIHOCTH: OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEaKIni
MOCPEACTBOM COCTABIICHUsI DJIEKTPOHHOTO OajlaHca 3THX peaklWi; peaknuid HOHHOrO OOMeHa MyTEM
COCTABJICHUS HX IIOJHBIX M COKPAlIEHHBIX MOHHBIX YPAaBHEHUH; pEaKUUM TUIPOIN3A; PEaKLui
KOMITJIEKCOOOpa30BaHUs (Ha MpHMepe THPOKCOKOMIUIEKCOB IMHKA W ATFOMUHHS);

c(hOPMHUPOBAaHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU IMPOTEKAHMS XUMHUYECKUX pEaKIud ¢
Y4ETOM HX JHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHHUS CKOPOCTHM XHMHUYECKOM peakiuu B
3aBHCHMOCTU OT Pa3IUYHbIX (DAKTOPOB, a TAK)KE XapaKTep CMEIICHHS XMMHUYECKOrO PaBHOBECHUS IO
BIIMSTHUEM BHENTHUX Bo3jaercTBuil (punIimn Jle [llarense);

C(i)OpMHpOBaHHOCTB YMCEHUA XapaKTEPU30BaTb XUMHNYCCKUC pCaKIUH, JICKANIME B OCHOBEC
MIPOMBIIIJICHHOT'O TTOJIYUYCHUA CepHOﬁ KHUCJIIOTBI, aMMHaAKa, O6HII/IC HAaY4YHBIC IMPUHOUIIBI XUMHYCECKUX
IIPOU3BO/JICTB;, HCHCCOO6pa3HOCTI) MMPUMCHCHUSA HECOPraHUYCCKNX BCIICCTB B IMIPOMBIIIJICHHOCTH U B GBITy
C TOYKHU 3pC€HHA COOTHOLICHU S PUCK-ITI0JIb3a,

c(hOpMHUPOBAHHOCTH BIQJICHUS CHCTEMOW 3HAHHUM O METofaX HAayYHOro TIO3HAHWS SIBIICHUUN
NpUpONsl — HaOIIOAEHWE, W3MEpEeHHEe, MOIENHPOBAaHHE, JKCIEPUMEHT (peaqbHBIi M MBICICHHBIH ),
HCIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHHS IIPUMEHSTh 3TM 3HAHUS IMPU SKCIIEPUMEHTAIbHOM
WCCIIEIOBAHUN BEUIECTB M MJIs1 OOBSICHEHUS XUMHYECKUX SBJICHUH, MMEIOIIUX MECTO B MPHPOIE,
MPAKTHYECKOM IE€ATENBHOCTH YENOBEKA U B IIOBCEIHEBHOM KU3HU;

C(bOpMHpOBaHHOCTB YME€HHUA BBIABIATE B3aMMOCBA3b XHUMHYCCKUX 3HAaHUN C TIOHATUSAMU |
NNpEACTaBJICHUAMU JPYIUX C€CTECCTBCHHO-HAYYHBIX IIPEIAMETOB IJIA 0ojiee OCO3HAHHOIO ITOHUMAaHUS
MaT€pualibHOIo0 CANMHCTBA MUPA,

cpopMHPOBAHHOCTG YMEHHS MPOBOANUTH PACUETHI: C HCIIONB30BAHMEM IOHATHH «MaccoBasi 0N
BEII[ECTBA B PACTBOPE» M «MOJIIPHAS KOHIIEHTPALHS»; MACChI BEIIECTBA MM 00bEMA ra3a 1Mo U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY ONHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO
sdekTa peaknnu; 3HAUYCHUS BOJOPOJHOTO MOKA3aTeNs PacTBOPOB KUCIOT M IIENOYSH C H3BECTHOU
CTEMEHBIO JMCCOLMANNK; MAcchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAaKLUH, €CIH OIHO U3
MCXO/IHBIX BEIIECTB JAHO B BHJIE PAacTBOpA C OMpENEeNEHHON MaccoBOH JoJel pacTBOPEHHOTO BEUIECTBA
WJIM TAaHO B U30BITKE (MMEET MMPUMECH ); IO BBIXO/Ia TIPOYKTA PEAKINH; O0bEMHBIX OTHOIICHUH Ta30B;

c(OPMUPOBAHHOCTE YMEHHH: CaMOCTOSTENBHO IUIAHUPOBaTb W MPOBOAUTH XMMUYECKHH
9KCIEPUMEHT (IPOBEACHHE peakuuid HOHHOTO OOMEHa, IOATBEP)KICHHE KAaueCTBEHHOI'O COCTaBa
HEOPraHWYEeCKUX BELIECTB, OIPEIEICHUE CPEAbl PAcTBOPOB BELIECTB C IIOMOLIbIO HHIUKATOPOB,
W3yYeHHE BIUSHHUS Pa3IUuYHBIX  (AKTOPOB HA CKOPOCTh XHMHMYECKOM pEaKUuH, pEILICHHE
SKCIEPUMEHTAIBHBIX 3amady 1o TemaM «Meramnsy u  «Hemerawne») ¢ coOMogeHHEM MPaBUII
OezomacHOro oOpalieHusi ¢ BellecTBAMH M J1a0OpaTOPHBIM 00OpyAOBaHHEM, (GOpMYIMPOBATH LENb
WCCIIIOBAHUS, NPEACTABIATH B Pa3IMYHON (opMme pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATH H
OLIEHUBATD UX JIOCTOBEPHOCTE;

c(OPMUPOBAHHOCT YMEHHIl: COONIIOaTh TpaBWja IONb30BAaHUS XUMHUYECKOM TOCYAOH U
nabopaTopHbIM 000pyIOBaHWEM, OOpallleHHs C BELIECTBAMH B COOTBETCTBUH C HHCTPYKIMSAMH II0
BBITTOJIHEHHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB, SKOJOTHUECKH 1eJIECO00pa3HOro MOBEIECHHUS B OBITY
U TPYJIOBOM JEATEIBHOCTH B IENSAX COXPAHEHMsI CBOETO 37J0POBbS, OKpYXarolleld MPUPOAHON cpeabl U
JOCTH)KEHUSI €€ YCTOWYMBOI'O Ppa3BHUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO AEHUCTBUS Ha IKHBBIC
OpPTaHMU3MBI OIIPEAETEHHBIX HEOPIrAaHUUECKUX BEIIECTB, TOHMMas cMbIci nokazatens [1JK;



c(hOPMHUPOBAaHHOCTh ~ YMCHHI:  OCYIIECTBJISTH  IICICHAIIPABICHHBIN

IIOUCK

XUMHUYECKOHN

WH(POPMAIUK B Pa3MYHBIX UCTOYHHMKAX (Hay4yHas W yuyeOHO-HaydHas JUTEpaTypa, CPeACTBa MacCOBOM
uHpopmanuu, HMHTepHeT W Jpyrue), KPUTHYECKH aHAJTM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,

nepepa6aTLIBaTL €€ M HCI0JIb30BaTh B COOTBETCTBUHM C ITOCTABICHHOMN y‘le6HOI>i 3aJauei.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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1.1 TIIpenmer opranuueckoi Xumun. Teoprs cTpoeHUs
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Ne HaumenoBaHue pazienioB U TeM MPOrpPaMMBbI
/i

Pazpen 1. TeopeTtuyeckue 0CHOBBI XMMHUHU
1.1 Crtpoenue aroma. [lepuoanueckuii 3aKoH 1
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P e P e P ey e e e e e e e ey

lom|



Ne HanmenoBanue pa3nesioB U TEM IPOrpamMMBbl KomnyecTBo 4yacos

/1 Bcero Konrtponsnasle — IIpaktuyeckue
paboThI paboThI
Iepuoauueckas cucreMa XUMHUYECKuX smementos 1. U. 1
MenneneeBa
1.2 Crpoenue BemiectBa. MHOroo0pasue BeIecTB 11 1 I
1
1.3 XuMmuueckue peakiuu 19 1 3 I
1
HWroro 1o paszzueny 39
Pa3nen 2. Heopranuueckasi XumMust
2.1 Hemeramibt 31 1 3 ]
1
2.2  Meramist 23 1 2 I
1
Hroro 1o paszeny 54
Pa3znen 3. Xumus u KU3Hb
3.1 Meroapl MO3HAHUS B XUMHH. XUMHS U )KU3HDb 9 I
1
Hroro mo paszeny 9
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
NOYPOYHOE INIJIAHUPOBAHUE
10 KJIACC
No Tema ypoka KommuectBo yacos ara
n/m Bcero Kontponbubie Ilpaktnueckne H3Y4CHUA
padoThI paboThI
1  Ilpeamer u 3HaYeHHE OPraHUYECKON XUMUH, 1
MpEeCTaBICHUE 0 MHOI000pa3uu OpraHHYECKUX
COCIMHEHUI

2  DJIeKTpoHHOE CTpOEHHe aToMa yrieponaa (OCHOBHOE H 1
BO30YyXIEHHOE COCTOSTHUS ). BaneHTHbIe
BO3MOXXKHOCTH aTOMa yriiepoja

3 Xumuyeckas CBs3b B OPTaHMYECKUX COCTMHEHUSX. 1
MexaHn3MBI 00pa30BaHMs KOBAJICHTHOW CBSI3H,
CHocoOBI pa3pbhiBa CBA3EH

4 Teopus CTpOEHUS OPTaHUYECKUX CoeNMHEHU A. M. 1
Byrnepoa

5  Bugsl u3oMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHASL. 1
OnexTpoHHbIE 3(PPEKTH B MOJIEKYIaX OPraHIYECKUX
COEIMHEHU I

6 [IpencraBnenue o kiaccuduxanuy u 1

cucremarnieckas HomeHknarypa (IUPAC)
OpPraHMYECKHUX BELIECTB

7  Kiaccudukamnus peakiuii B opraHuuecKol XHMHH 1
8 CucreMmatnsanys 1 0000IEHNE 3HAHUN 10 TEME 1
9  AJykaHbl: TOMOJIOTHYECKUH psifl, oOmas ¢popmyna, 1

HOMCHKJIaTypa U U30MEPUs, DJICKTPOHHOC U
OPOCTPAaHCTBCHHOC CTPOCHUEC MOJICKYIT



Ne Tema ypoxka KonnyecTBo 4yacos Hara

/11 Bcero Konrpounsabie [Ipaktiueckue H3YICHHA
paboThI paboThI

10 ®usuyeckue U XUMUYECKUE CBOMCTBA aIKAaHOB 1

11 Haxoxnenue ankaHoB B pupoje. CriocoOsl 1

MOJIy4CHUA U NIPUMCHCHUEC aJIKAHOB

12 Huknoankausl: o0mias GopMyiia, HOMEHKJIATypa U 1
nusomMepus, OCOGGHHOCTI/I CTPOCHUA U XUMUUYCCKUX
CBOMCTB, CIIOCOOBI MONYYEeHHUS U IPUMEHEHUE

13 Pemenue pacy€THbIX 3a/1a4 Ha ONpENEIeHUE 1
MOJIEKYJISIPHON ()OPMYJIIBI OPraHHUYECKOTO BEIIECTBA
110 MaCCOBBIM J10JISIM aTOMOB 3JIECMECHTOB, BXOAAIIUX B
ero coctaB. CucreMaT3anus 1 0000IeHre 3HAHUH
10 TEME

14  AJIKeHBI: TOMOJIOTHYECKUH psiJl, 001Ias Ghopmya, 1
HOMEHKJIATypa, SIEKTPOHHOE U TIPOCTPAHCTBEHHOE
cTpoenne Moiekys. CTpyKTypHas U IIUC-TpaHC-

M30MepHs aJTKEHOB

15 ®wusndeckue n XUMHIECKHAE CBOMCTBA aJIKEHOB. 1
IIpaBuno MapkoBHHKOBA

16 Cmoco0sl moMy4eHns U IPUMEHEHHE aJIKEHOB 1

17 IpaxTtudeckas padora Ne 1 o reme "Ilomydenue 1 1
ATUJICHA U U3YYCHHE €0 CBOHCTB"

18 Pelmienue pacu€THbIX 3ajlad Ha OMpeJieJICHuE 1
MOJIEKYJISIPHON (hOPMYIIBI OPraHIMYECKOTO BEIIECTBA

19 AnkanueHbl: CONPsHKEHHBIC, U30IMPOBAHHEIE, 1
KyMynupoBaHHbIE. OCOOCHHOCTH JIEKTPOHHOTO
CTpOEHUS

20 Xumuyeckre CBOMCTBA COMPSIKEHHBIX JUEHOB 1

21 Cmoco0bl oTy4eHrs U MPUMEHEeHNE alKaIneHOB 1

22 AJKWHBI: TOMOJOTHYECKUH P, 001mas ¢popmyna, 1

HOMEHKJIATYpPa, HJICKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI, (PU3NUECKHE CBOUCTBA

23 XuMHYECKHE CBONCTBA aJIKMHOB 1
24 KauecTBeHHBIEC PEAKLIUH HA TPOUHYIO CBSI3b 1
25 CnocoObl mony4eHus: 1 MpUMEHEHHE aTKHHOB 1

26 Pemienue 3amay: pacuéThl 0 YpaBHEHUIO XUMUYECKOH 1

peaxumn
27 Cucremarusanmsa 1 0000IIEHNE 3HAHUM 10 TEME 1
28 ApeHbl: TOMONOTUYECKUN P, obmas Gpopmya, 1

HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYN OeH30/1a 1 TOIYyoa, UX
(u3nUecKne cBOUCTBA

29 XuMuveckue CBOMCTBA apE€HOB: PEAKIIMH 3aMELICHHUS 1



n/n

30

31

32

33

34

35

36
37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Tema ypoxka

XHUMHUUYECKHUE CBOMCTBA apEHOB: PEAKIIUU
MIPUCOCIUHEHNUS, OKUCIIEHHE TOMOJIOr0OB OeH301a

Oco0eHHOCTH XUMHUYECKHX CBOMCTB CTHPOIIA

Pemenune pacuérHbIX 3a/1a4 Ha OIPEAECICHUE
MOJIEKYJISIPHON ()OPMYJIIBI OPraHHYECKOTO BEIIECTBA

CriocoObl IOTy4eHHs ¥ IPUMEHEHN € apeHOB

I'enernueckas cCBsI3b MCXKY pasiIMYHbIMU KilaCCaMH
YTIJIEBOJIOPOJIOB

Pacuérel 10 ypaBHEHUSIM XUMHUYECKUX PEAKIIUI.
CucremaTu3anus u 0000IIeHE 3HAHHUHN 110 TEME

[puponnsiii ra3. [lonyTHbIE HEPTAHBIE ra3kl

KameHHbI# yroibs 1 MPOAYKTHI €ro nepepadboTku

Hedtb u criocobs e€ nepepadoTku. [Ipumenenue
MPOIYKTOB TepepaboTku HedTH

I'enernyeckas CBsI3b MEXKIy Pa3IMIHBIMHU KJIACCAMHU
YTIIEBOZOPOIOB

I"ayoreHonpon3BOIHEIC YTIIEBOAOPOIOB: FIEKTPOHHOE
CTPOCHUE; PEAKIINHU 3aMEIICHUS IaJIoreHa

JelicTBue 1ienoyeil Ha raJoreHnporu3BOIHbIE.
BzaumopencTBie JUraaoreHaJIkKaHOB ¢ MarHUEM U
LIAHKOM

Cucremaruzanus 1 00001IeHIE 3HAHUH IO Pa3IeTy
"YrneBomopons!"

KonTtponwsaas pabota mo teme "YrieBogopons!"

[penenbHbIC OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHA psift, o0mas hopmMyma, CTpoeHHe
MOJIEKYJI, U30MepHsi, HOMEHKIIATypa, KiaccuuKarms,
(bm3mueckue cBoiicTBa

XHUMHUYECKHE CBOMCTBA MPENEIbHBIX OTHOATOMHBIX
CIUPTOB

CriocoObl OMyYeHHs U IPUMEHEHUE OHOATOMHBIX
CIHMPTOB

[IpocTeie 3upbl: HOMEHKIATypa U U30Mepus,
0COOCHHOCTH (PU3MUECKUX M XUMUYECKHX CBOICTB

MHoroaToMHEIE CIIMPTHL: STUJICHTJIIMKOJIb U TTIMLCPUH,
nux q)HSI/I‘IeCKI/Ie 1 XUMHUYECKHE CBOICTBA

Cnoco0Obl MOJIy4YCHUA U NPUMCEHCHUE MHOI'OATOMHBIX
CIIMPTOB

®deHo: cTpoeHue MOJIEKYJIbl, PU3MYECKUE CBOMCTBA.
ToxkcnunocTs heHona

XuMudeckre cBoicTBa (heHoma

KonunuectBo yacon ara

Bcero Konrpounsabie [Ipaktiueckue H3YICHHA
paboThI paboThI



Ne Tema ypoxka KonnyecTBo 4yacos Hara

n/n Bcero Konrpounsabie [Ipaktiueckue H3YICHHA
paboThI paboThI

52 CnocoObl moMy4YeHus ¥ IpUMEHeHne (eHona 1

53 IlpaxTtuueckas padota Ne 2. Pemenne 1 1
3KCIEpUMEHTANIbHBIX 3a7a4 o TeMe "CHupThl U
¢denonbr"

54 Cucrematu3anus u 0000LIeHNE 3HAHUH 110 TEME 1

55 Ausbaeruasl U KETOHBI: 3JIEKTPOHHOE CTPOSHHE 1

KapOOHWJIBHOW TPYIITIBI; TOMOJIOTHYECKUE PSIbI,
obmas popMmyna, U30Mepus U HOMEHKIIaTypa

56 Aubaerujipl U KeTOHbBI: (hU3MUECKUE CBOMCTBA; 1
PEaKIUHU MPUCOSTUHECHUS

57 Peaxiuu OKUCIEHHS 1 KAUECTBEHHBIC PEAKITIH 1
aJIbJIETHIOB U KETOHOB

58 CmocoOsI MOMy9IeHHS JTbICTHIOB U KETOHOB 1

59 OnHOOCHOBHBIE MPEICTbHBIC KAPOOHOBEIE KUCIOTHI, 1

0COOEHHOCTH CTPOEHUS UX MOJIEKYI

60 WM3omepust 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT, UX 1
(hu3mdeckue CBOMCTBA

61 Xumuyeckre CBOMCTBA MPEIEIbHBIX OJJHOOCHOBHBIX 1
KapOOHOBBIX KHUCIIOT

62 OcobeHHOCTH CBOMCTB MypaBbHHOM KUCIIOTHI. 1
MHoroo0pa3zue KapOOHOBBIX KHCIIOT

63 OcobeHHOCTH CBOMCTB: HEMPENEIHHBIX U 1
aApOMAaTHUYECKUX KapOOHOBBIX, THKAPOOHOBHIX,
THJIPOKCHKApOOHOBBIX KHCIOT. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

64 TlousaTre o MPON3BOAHBIX KAPOOHOBBIX KHCIIOT 1

65 Croco0bl oTy4eHNs U IPUMEHEeHne KapOOHOBBIX 1
KHCIIOT

66 CnoxHbIe 3(UPHI: TOMOIOTHIECKHNA Psi, 00IIast 1
(dopmyna, U30MepHs 1 HOMEHKJIaTypa

67 Dusnveckne 1 XUMHUYIECKHE CBOWCTBA YPHUPOB 1

68 PemieHue pacu€THBIX 3a4a4: IO YPaBHEHUIO 1

XUMHAYECKOW peakliy, Ha ONpelie/ieHue
MOJIEKYJIAPHON (OPMYJIIbl OPraHMYECKOr O BEIIECTBA

69 Ilpaxtuueckas padora Ne 3. Pemenne 1 1
JKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "KapOoHoBbie
Kkucnotbl. CroxHble 3GUps"
70 Kupsl: cTpoeHue, pu3nyeckue 1 XUMUYECKHEe 1
CBOlicTBa (TUIPOITHU3)
71 OcobeHHOCTH CBOMCTB XKHPOB, COAEPKAIINX OCTATKH 1
HenpeneNbHbIX JKUPHBIX KUCIOT. JKUPBI B IpUpoe
72 Mbpbuia KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX 1
Morolee aercTsue. [IoHsITHE 0 CHHTETHYECKUX



Ne Tema ypoxka KonnyecTBo 4yacos Hara

/11 Bcero Konrpounsabie [Ipaktiueckue H3YICHHA
paboThI paboThI
Morotux cpencreax (CMC)
73 T'enermyeckas CBSI3b yIIICBOIOPOIOB U 1
KHCJIOPOJICOACPKAIMX OPraHMYSCKHX BEIICCTB
74 Pacu€rel Mo ypaBHEHUSM XUMUYECKUX PEAKIIHHA 1
75 Cucremarusanus U 00001IeHE 3HAHUM 10 TEME 1

76 OO0Imas xapakTepuCTHKa YTJICBOIOB U Kiaccupukamus |
yII€BOJ0B (MOHO-, TU- U TIOJHCaXapubl)

77 Monocaxapuabl: Gu3nYecKue CBOWCTBA U 1
HaXOXJCHUE B IPUPOJIC

78 TlpumeHeHHe TIIOKO3bI, e€ 3HaYCHHUE B 1
KHUBHEACATCIIBHOCTHU OpraHu3mMa

79 Jlucaxapuapl: caxapo3a, MaJIbTO3a U JIAKTO3A. 1
Haxoxenue B npupoze 1 NpUMEHEHNE JUcaxapHioB

80 [Nonmcaxapuabl: CTpOEHHE MaKPOMOIIEKY, 1
(1)I/I3I/I‘ICCKI/IC U XUMHWYECKHEC CBOﬁCTBa, NIPUMCHCHHEC

81 TlonsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX 1

82 Pemenue pacueTHbIX 3a/1a4 HA ONPENEIEHUE J10JIN 1
BBIXO/Ia MTPOAYKTA PEaKIIUU OT TEOPETUIECKU
BO3MOKHOTO

83 Cucremaruzanus U 0000IICHHE 3HAHUHN TI0 Pa3aety 1

84 KonrponbHas pabora o Teme 1 1
"Kucnopoaconepkamye opraHuIecKue CoeauHeHUs "

85 AwmmHbL KMaccuUKany, CTPOSHHE MOJIEKYII, O0TIIast 1
(hopmyna, m3oMepus, HOMEHKIATypa U PU3NIECKHE
CBOIICTBa

86 XuMuYeckHne CBOHCTBA amu(paTHICCKIX aMHUHOB 1

87 AHWIWH: CTpOCHUE aHUJIMHA, OCOOCHHOCTH 1
XUMHYECKIUX CBOMCTB aHUJIMHA

88 CrocoObI ONyYeHHsI U TIPUMEHEHNE aTu(aTHICCKUX 1
aMUHOB

89 AMUHOKHCIOTHI: HOMEHKIATypa U U30MEpUs, 1
(msmueckue cBoiicTBa. OTAENbHBIE IPEACTABUTENH Ol
AMUHOKHCIIOT

90 XwuMHdJecKHne CBOHCTBA aMUHOKHCIIOT, UX 1

OHOIIOrHYECKOe 3HAUCHIUE aMUHOKUCIOT. CHHTE3 U
TruApOoJIn3 MCITHI0B

91 Besku Kak NPUPOIHBIE MOJIUMEPHI; CTPYKTYPHI O€IKOB 1
92 XuMHYECKHE CBOWCTBA OEIKOB 1

93 A30T00}1ep>1<amne TeTCPOUUKIINICCKUC COCTUHCHU . 1
HYK.]'ICI/IHOBLIG KHCJIOTBI: COCTaB, CTPOCHUC 1
Ouomoruyeckas POJIb

94 Ilpaxtuueckas padora Ne 4. Pemenne 1 1



Ne Tema ypoxka KonnyecTBo 4yacos Hara

/11 Bcero Konrpounsabie [Ipaktiueckue H3YICHHA
paboThI paboThI

AKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME
"AzoTcoaepxKaIiie OpraHuuecKue CoeTMHeHus"

95 IlpaxTtuueckas padota Ne 5. Pemenne 1 1
JKCIIEpUMEHTANIBHBIX 3a7a4 1o TeMe "Pacmno3znaBanue
OpraHUYEeCKUX COCTUHEHUN"

96 KontponbsHas pabota o Teme "A30TcoiepKaIime 1 1
OpraHuYecKue coeauHeHus"

97 OcHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYIISIPHBIX 1
COCIMHEHUI U METOJIbl UX CUHTE3a —II0IMMEpU3aLus
1 TIOJIMKOHIEHCAL U

98 Ilmacrmaccel. YTunu3aius v nepepadoTKa MmiacTuka 1
99 DnacroMepbl: HATYpallbHBIN CHHTETHYECKHE Kaydyku. |
Pe3una
100 BonoxkHa: HaTypalibHbI€, UCKYCCTBEHHBIE, 1
cuHTernueckue. [lommmeps! cnenuanbsHOTo
Ha3HaYeHUS
101 IIpaxTtuueckas padora Ne 6. Pemrenue 1 1

JKCIIEpPUMEHTABHBIX 3a7a4 1o TeMe "PacmoznaBanue
IJIaCTMAcC U BOJIOKOH"

102 O6oO011eHre  CHCTEMATH3ALUS H3YUEHHOTO 1
Marepuaa 1mo TeMe "'BbhICOKOMOJIEKYIISIpHEIS
coequHeHus"

OBUIEE KOJIMYECTBO YACOB 1O ITPOTPAMME 102 3 6

11 KJIACC

No Tema ypoka KosmuectBo yacos Hat

/1 Bcero Konrtpoabnsie Ilpaktudeckme H3YHC

paboThI paboThI

1  Artom. CocTaB aTOMHBIX sifep. XUMHUYECKUI DJIEMEHT. 1 0 0
N3oronsl

2 CrpoeHHE DIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC 1 0 0
qucia

3 Krnaccuduranus XUMHYECKUX JIEMEHTOB (S-, p-, d-, f- 1 0 0
3JICMEHTHI )

4 PacnpeneneHue 3J€KTPOHOB 10 AaTOMHBIM OpOUTAIISAM 1 0 0

5  DnekTpoHHBIC KOH(PHUTYpaIH aTOMOB 3JIEMEHTOB B 1 0 0
OCHOBHOM U BO30YXJIEHHOM COCTOSTHUU

6  DnexTpoHHbIE KOHOUTYPALIMH HOHOB. 1 0 0
DNEeKTPOOTPHUIIATETHHOCTD

7 [Tepuonuueckuii 3akon u Ilepuoguueckas cuctema 1 0 0
xumuyeckux snemenToB J. . MenneneeBa, cBsi3b C
COBPEMEHHOI TEOpHeil CTPOCHHUS aTOMOB

8  3axoHOMEpHOCTH M3MEHEHHS CBOWCTB XMMUYECKUX 1 0 0

QJICMCHTOB U O6p8.3yCMLIX MU IIPOCTBIX U CIOKHBIX
BCHICCTB 110 IrpyniiaM v nepuogam

9  Cucremartusauus 1 0000IIEHNE 3HAHUN 110 TEME 1 0 0



Ne Tema ypoxka KomnyecTBo 4yacos Ha1

/1 Bcero Konrtponbabie IIpakrtuueckue H3Y9€
paboThI paboThI
10 Buner xumudeckoii cBsi3u. MexaHU3MbI 00pa30BaHUs 1 0 0

KOBaJIEHTHOU CBA3U. BogopoaHas cBs3b.
MexxmoneKyspHble B3aUMOJIEHCTBUS

11 BaneHTHOCTH U BallEHTHBIE BOBMOXXHOCTH aTOMOB. CBSI3b 1 0 0
BJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM
CTpOEHUEM

12 TIpencraBieHus 0 KOMIUIEKCHBIX COSIUHEHUSIX: COCTAB U 1 0 0
HOMEHKJIaTypa

13 BemecTBa MOIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHus. | 0 0
THIbI KPUCTAJUIMYECKUX PELIETOK U CBOWCTBA BEILIECTB

14 Tlomstue o nucnepcHbIX cuctemax. [IpencraBnenue o 1 0 0
KOJUTOUHBIX PacTBOpax

15 HcruHHBIE pacTBOPHI: HACKIIIEHHbBIE U HEHACHIIIEHHBIE, 1 0 0
pactBopuMocTh. Kpucramioruaparst

16 CnocoObl BbIpaXkeHHs KOHIICHTPAIMKA PACTBOPOB 1 0 0

17 Pemenne 3a1a49 ¢ UCIIOBF30BAHUEM MMOHATHH "'MaccoBast 1 0 0
JIOJIs1 pAaCTBOPEHHOTO BemiecTBa'", "MOJISIpHAs
KOHITeHTpars"

18 Kraccudukamnus u HOMEHKIATypa HEOPTaHUIECKUX 1 0 0
BEIIIECTB

19 Cucremaruzanus u 0000IIeHUE 3HAHUH 110 TEMe 1 0 0

20 KontponbHas padora mo temam "CTpoeHre aToma. 1 1 0

ITepuoanueckuii 3axkoH u [lepuonuueckas cucrema
xuMudeckux 3yemMenToB J{. . MennmeneeBa", "Ctpoenne
BemecTBa. MHOrooOpasue BemecTB"

21 Krnaccudukamus XUMAYECKUX pEeaKIIni B HEOpraHWIecKon | 0 0
Y OPTaHWYEeCKOH XWMHUHU. 3aKOH COXPAHEHHUS MacChl
BEIIIECTB; 3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTUN TIPH
XUMHYECKIX PEaKIIHsIX

22 TennoBbie 3 PEKTHI XUMHUECKIX PEAKIIHA. 1 0 0
TepMoxuMHYeCKne ypaBHEHHA

23 BeluncneHus 0o ypaBHEHUSIM XUMHUECKUX PEAKIIUN U 1 0 0
TEPMOXUMUYECKHM YPaBHEHUSAM

24  CKOpOCTh XUMUYECKOU peakUuu, €€ 3aBUCUMOCTh OT 1 0 0
pasnuuHbIX GaxTopoB. KaTamus u kaTamm3aTopsl

25 T'oMOreHHbIE U T€TEPOreHHbIE PEAKIINU 1 0 0

26 Ilpakruueckas padora Ne 1 mo teme "Bnusiaue paznuunsix | 0 1
(hakTOpOB HA CKOPOCTH XMMHYECKON PEaKITHu"

27 OOpatuMbie U HEOOpaTHMBIE peaKIuu. XUMUIECKOe 1 0 0
paBHOBeECHE

28 Ilpakruueckas padora Ne 2 o teme "Bnusiaue paznuuabix | 0 1

q)aKTOPOB Ha IMOJIOXKCHUE XUMHUYCCKOI'O paBHOBeCI/IH"

29 Dnekrponutnyeckas nuccoruanysa. CUIbHbIC U cIadblie 1 0 0
31eKTpoauThl. CTeneHp AUCCOLMALNN

30 HWounoe npoussenenue Boasl. Cpeaa BOIHBIX pacTBOPOB. 1 0 0
Bonoponunsrii nokaszatens (pH) pactBopa



Ne Tema ypoxka KomnyecTBo 4yacos Ha1

/1 Bcero Konrtponbabie IIpakrtuueckue H3Y9€
paboThI paboThI

31 Tunponus comeit. Peakuuu, mpoTeKaroIue B paCTBOPax 1 0 0
3JIEKTPOJIUTOR

32 IIpakruueckas pabora Ne 3 mo teme "Xumuyeckue 1 0 1
PEaKIUH B pacTBOPax 3JIEKTPOIUTOBR"

33 OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 1 0 0
Baxuelime oKUCIUTENN U BOCCTAHOBUTENHN

34 Meroa 3MEKTPOHHOTO (3TEKTOHHO-UOHHOT0) Oananca 1 0 0

35 DJAEKTpOoIu3 pacTBOPOB U PACILIABOB BEIIECTB 1 0 0

36 Pemienue 3a1a4 pa3IuyHbIX TUIIOB 1 0 0

37 Peuienue 3a51a4 pa3IuyHbIX TUIIOB 1 0 0

38 Cucremaruzanus u 0000IIeHNE 3HAHUH 110 TeMe 1 0 0
"XumMugeckue peakiun'”

39 KonTtponbHas pabora 1o TeMe "XUMHUYECKHE PEaKIuu" 1 1 0

40 TlonoxeHnue HeMeTaiioB B Ileproauueckoii cucrteme 1 0 0

xuMudeckux sjaeMenToB J[. Y. MenneneeBa u
O0COOCHHOCTH CTPOCHUS UX aTOMOB. DU3NUECKUE CBOMCTBA

HEMETaJIOB

41 AmmoTponus HEMETAIOB (Ha IMpUMepe KUCIOpoa, Cephl, 1 0 0
thocdopa u yriaepona)

42 Bogopon: monydaeHue, (Gu3ndecKiue i XUMAYECKUE 1 0 0

cBoicTBa. ['uapub

43 T anoreHsl: HAXOXKJIEHHE B MIPHPOJIE, CIIOCOOBI TIOTYIEHHUA, 1 0 0
(hm3uUecKre 1 XMMAYECKHe CBOWCTBA

44  TamoreHoBoJ0poJibl. BaxkHei1e Kuciopoacoaepx ame 1 0 0
COCIIMHEHHS TaJIOTEHOB

45 JlabopaTOpHbIE U TIPOMBIIIIEHHBIE CIIOCOOBI TIOTYIEHUS 1 0 0
rajoreHoB. [IpuMeHeHue rajJjoreHoB 1 UX COeqUHEHUN

46 Tlpakruueckas pabora Ne 4. Pemrenue 1 0 1
SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe "I"anorensr"

47 Kucnopon: mabopaTopHBIE U POMBIIUIEHHBIE CLIOCOOBI 1 0 0
ToNy4YeHws, (pu3muecKie u XUMIIecKue cBoiictBa. O30H.
[IpuMeHenue Kuciaopoaa u 030Ha

48 Oxkcunbl ¥ MEPOKCUABI 1 0 0

49 Pemenue 3aa4 pa3IuyHbIX TUIIOB 1 0 0

50 Cepa: HaxOXIeHUE B IPUPOAE, CIIOCOOBI MOTYUEHUS, 1 0 0
(hm3MUecKre 1 XMMAYECKHE CBOWCTBA

51 CepoBomopon, Cyabhuabl 1 0 0

52 Kucnopoaconepxaimue coequHeHus cepbl. OCOOCHHOCTH 1 0 0

CBOWCTB CEPHOI KUCIIOTBI
53 IIpakruueckas padora Ne 5. Pemenne 1 0 1
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paboThI paboThI
JKCIIEpUMEHTANIBHBIX 33714 1o TeMe "Cepa u eé
coequHeHus"
54 A30T: HAXOXKJICHUE B IPUPOJE, CIIOCOOBI MOIYyUCHUS, 1 0 0

(usnvecKre U XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPU/IBI

55 Kucnopoaconepxainue coeauHeHus a3zora. OCoOeHHOCTH 1
CBOMCTB a30THOM KHCIIOTBI

56 IlpumeHeHue a30Ta 1 €ro coeAMHEHUN. A30THBIE 1
ynoOpeHus

57 ®ochop: HaxOXKAECHUE B PUPOJIE, CIIOCOOBI TIOTYUCHHUS, 1
¢duznveckure n xumuueckue cpoiicrsa. ®ochuapl u
dochun

58 Okcunasl pochopa, hochopcoaepxainiue kucaorsl. Conu 1
(dhochopHOit KUCITOTHI

59 Tlpumenenwue pocdopa u ero coenuaennii. DochopHbie 1
ymoopeHus

60 TIIpakruueckas pabora Ne 6. Penrenue 1 1
JKCIIEpUMEHTANIBHBIX 3a71a4 110 TeMe "A30T u Gocdop u ux
coemuHeHUs"

61 Yruepoa: HaXOXJAEHUE B IPUPOJIE, AJIJIOTPOIHBIE 1
MouduKanun; GU3NIECKue 1 XUMHIECKHE CBOMCTRA,
MIpUMEHEHHNE

62 Oxcun yriepona(ll), okcun yraepoma(IV), yrompaas 1
KHUCJIOTa U €€ CONn

63 Pemenue 3a1a49 pa3IMIHBIX THIOB 1

64 Kpemnwnii: Hax0XIeHUE B IPUPOJIE, CTIOCOOBI TIOTYUIESHYI, 1
(hm3uUecKre 1 XMMAYECKHe CBOWCTBA

65 Oxcun xpemuusa(IV), kpeMHHEBAS KUCIIOTA, CHIIMKATHI 1

66 IlpuMmeHeHHME KpeMHUS | e€ro coemuaeHuit. CTeKITo, ero 1

TMOJIy4€HHE, BUbI CTCKJIa

67 Pernienue 3aa4 pa3iIM4HbIX TUIIOB 1
68 Cucremarnzanus 1 00001IeHHE 3HAHUH 110 TEMe 1
"HemeTtamnsr"
69 KonTponbHas padora mo Teme "Hemerammsr" 1 1
70 AHanu3 pe3ylbTaTOB KOHTPOIBHOW PabOTHI, KOPPEKIIHS 1
oo oK
71 Tlonoxenue merauioB B [lepuonnyeckoil cucreme 1

XUMHYECKHX 3JIEMEHTOB. OCOOEHHOCTH CTpOCHU
QJICKTPOHHBIX 000J10Y€K ATOMOB METAJIJIOB

72 OO6mme puzudeckre cBoMCTBa MerasuioB. [Ipumenenne 1
METAJUIOB B OBITY ¥ TEXHHKE

73 Cnnassl MeramioB. Koppo3us meranios 1

74 Pemenue 3aa4 pa3IuyHbIX TUIIOB 1



Ne Tema ypoxka KomnyecTBo 4yacos Ha1
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75 DIeKTpOXUMHYECKUH psjl HaNpspDKeHUH MetawioB. O6mue |
CIIOCOOBI MOJTYYEHHS METALIOB

76 OOmas xapakTepuCTHKa METaJUIOB [A-rpymiibl 1
IIepronuyeckoil CUCTEMBI XMMUYECKUX JIEMEHTOB.
Hatpwii u xanuii: monydenue, Gu3NIeCKue U XUMHUECKHE
CBOICTBA, IPUMEHEHUE IIPOCTHIX BELIECTB U UX
COCIMHEHUN

77 OOmas xapakrepucTrka MeramuioB [[A-rpynmb 1
ITepuonnyeckoil CUCTEMBI XUMUYECKUX JIEMEHTOB.
Maruwuii 1 KaJlbIHii: ToTydeHre, QU3ndecKue 1
XUMUYECKHE CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEUIECTB U
HUX COeIUHEHUI

78 YKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHSHHS 1

79  AmoMuHMIA: IOTydeHHe, QU3NUECKUE 1 XUMAYCSCKUE 1
CBOICTBA, IPUMEHECHHE

80 AwmdorepHbiec CBOMCTBA OKCHIA U TUAPOKCHIA AMIOMUHHS, |
TUAPOKCOKOMIUIEKCHI aJIFOMUHMUS, UX IPUMEHEHUE

81 Pelenune 3a/1a4 pa3nauyHbIX TUIIOB 1

82 IlIpaxTtuueckas pabora Ne 7. Pemrenne 1 1
JKCIEPUMEHTAIBHBIX 337a4 10 TeMe ""MeTabl TJIaBHBIX
roarpym"

83 Oomas xapaKTepUCTUKA METAJLUIOB MTOOOYHBIX TIOATPYIIT 1
(b-rpymm) Ileprnommnyaeckoit CUCTEMBI XUMUYIECKIX
3JIEMEHTOB

84 ®dusnveckume U XUMHUYECKHE CBOMCTBA XpOMa H €T0 1
COeIMHEHNH, NX IPUMEHEHNE

85 Baxmneimme coemnHenns Maprafma. [lepmManranar Kams, 1
€ro OKHCIIUTENbHBIE CBOICTBA

86 Ousnyeckre M XUMUYIECKAE CBOWCTBA KeJe3a U €ro 1
coenuHeHui. [lonmydyeHre u npUMEHEHHE CIUIABOB JKeJe3a

87 dusnyeckue U XUMHYECKUE CBOMCTBA MEAU U €€ 1
COCIIMHEHNH, NX IPUMEHEHHE

88 dusnyeckue U XUMHYECKUE CBOMCTBA HUHKA U €r0 1
COCIMHEHUU, UX IPUMEHEHUE. [ HapOKCOKOMILIEKCHI
LIMHKA

89 IlIpaktuueckas padora Ne 8. Pemenne 1 1
AKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMe "'MeTaibl TOOOYHBIX
noarpymnm"

90 Pemenue 3aaa4 pa3iIM4HbIX TUIIOB 1

91 OO0o0meHue u cucTeMaTU3anys U3y4eHHOr0 MaTepraa 1
o Teme "Metaibl"

92 KonTponbsHas padora no teme "Metaiisr" 1 1

03 AmnHanu3 pe3yabTaToOB KOHTPOJIBHOU PabOTHI, KOPPEKIUs 1

onoOoK



n/n

94

95

96

97

98

99

100

101

102

Tema ypoxka

Poinb xumum B 00eCTiedeHUH YCTOMYNBOTO PA3BUTHS
yenoBedecTBa. [IoHATHE 0 HAYYHBIX METOAX
HCCIIEIOBAaHUS BEIIECTB

HayuHble npuHUMNBI OpraHU3alul XUMHYECKOT O
npou3BoAcTBa. [IpOMBINIUIEHHBIE CTIOCOOBI TTOMYUEHUS
Ba)KHEHIIIMX BEIIECTB

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl U €ro
TIOCIIEICTBUS

Xumus 1 370pOBbe UenoBeKa. JIekapcTBEHHBIE CpEACTBa

Xumud nuiny. Poirk XUMHUHU B 00€CIIEYEHNH [THIIEBOI
0€e30IacHOCTH

KocMernueckue n mapdromepHbie cpencTa. bertoBas
XUMHUSI

XHUMHUS B CTPOUTENBCTBE. BaykHENHIIME CTPOUTENBHBIE U
KOHCTPYKIIMOHHBIE MaTEpUAJIb

XuMHuS B CEITbCKOM X03stiicTBe. OpraHnyecKkue u
MUHEpaIbHbIC YI00pEHHS

Cucrematuzamnys 1 0000IeHe 3HaHWI 110 TEME

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOJNYECKHUE MATEPHUAJIBI UIA YUUTEJIA

KomnmuectBo yacos

Hat

Bcero Konrtponbabie IIpakrtuueckue H3Y9€

1

102
YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

paboThl

4

paboThI

8

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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