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I. [Inanupyembie pe3y/IbTaThbl 0CBOEHHsI 0CHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
CcpeHero o01iero oopa3oBaHus

1. TInaHuWpyemble JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
[IPOrpaMMBI CpeHero o0IIero oopa3soBaHms:

1) poccuiickasi rpaXKfaHCKasi WAEHTUUHOCTb, TIATPHUOTHU3M, YBa)KeHHE K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH Tiepes; PofMHOM, TOpAOCTH 3a CBOM Kpaii, CBOIO PojiiHy, TIporuioe u
HacTosillee MHOTOHAIIMOHA/BHOTO Haposia Poccuu, yBakeHHWe TOCYJapCTBEHHBIX CHUMBOJIOB
(rep6, dsar, rumH);

2) TpaKAaHCKas TIO3WIMS KaK aKTUBHOTO W OTBETCTBEHHOTO WiIe€Ha POCCHUHCKOTO
o0111ecTBa, 0CO3HAIOIETO CBOU KOHCTUTYIIMOHHBIE TIpaBa U 00s3aHHOCTH, YBa)KaroIIero 3aK0H U
TIPaBOTIOPSIIOK,  OOJ/IaZlafoIero  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAaHHO
TIPUHUMAIOIIETO TPa/IMI[MUOHHBIE HAIlMOHA/bHBIE W 00IjeuesioBeYeCcKre TYMAHUCTHUECKUE WU
JIeMOKpaTUUeCcKHe 1[eHHOCTH;

3) TOTOBHOCTB K Ci1y>keHHI0 OTeuecTBy, ero 3alure;

4) chopMHUPOBaHHOCTE MHUPOBO33DEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YDPOBHIO
Pa3BUTUS HAayKW WM OOIeCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JMajiore Ky/JabTyp, a TaKXe
pa3nuHbIX (OpM OOITIECTBEHHOTO CO3HAHHUSI, OCO3HAHWE CBOEr0 MeCTa B TIOJMKY/IbTYPHOM
MUDE;

5) chopMHUPOBAaHHOCTH OCHOB CaMOpPA3BUTHS U CAaMOBOCIIUTAHUS B COOTBETCTBUU C
o0I1Ieue/IOBeUECKUMU  [IEHHOCTSIMH W WZlealaMd  T'PaK/IaHCKOTO O0IIeCcTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CAMOCTOSITE/TbHOM, TBOPUECKOH ¥ OTBETCTBEHHOM [J1eSITe/TbHOCTH;

6) To/epaHTHOE CO3HAaHWE U TIOBeZIeHWe B TIOJMKY/JIbTYPHOM MHpE, TOTOBHOCTb W
CIMOCOOHOCTh BECTH JJUAJIOT C IPYTUMH JIFObMH, JIOCTUTaTh B HEM B3aMMOTIOHUMaHMsI, HAXO/UTh
o0rye 1ie/Td M COTPYJHUYATh [T UX JIOCTWKEeHUs, CTIOCOOHOCTh TPOTHUBOCTOSITh UJE0TI0TUN
9KCTpeMH3Ma, HallMOHa/M3Ma, KCeHo(hoOuH, AUCKPUMHUHALIMN 10 COLMAbHBIM, PeTUTHO3HBIM,
PacoBbIM, HAal[HOHA/ILHBIM MIPHU3HAKAM U [PYTUM HETaTUBHBIM COLIUA/IbHBIM SIBIIEHUSIM;

7) HaBbIKK COTPY/IHUYECTBA CO CBEPCTHHKAMM, ZeTbMH MJIAZIIIETO BO3pacTa, B3POC/BIMH B
obpa3oBaTe/ibHOM, 00IIeCTBEHHO TMOJIe3HOH, yueOHO-UCCIe/JoBaTebCKOM, MPOEKTHOU U IPYTUX
BUJIAX /IeATEIHOCTH;

8) HpaBCTBEHHOe CO3HaHWe W TIOBeZIeHHe Ha OCHOBE YCBOEHHS 00IIeue/ioBeuecKux
LIeHHOCTeH;

9) TOTOBHOCTbL W CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM uHC/Ie camMoo0pa30BaHUWIO, Ha
TIPOTSDKEHUM BCEH JKWU3HUW; CO3HATe/hbHOe OTHOIIEeHHWEe K HEeNpephIBHOMY 00pa30BaHHUIO Kak
YCJIOBUIO YCITEIITHOM MpodeCcCUoHaTbHOU U 0011[eCTBEHHOU J1eSTeTbHOCTH;

10) scTeTHUeCKOe OTHOIIIEHHE K MUPY, BK/IIOUasi 3CTETUKY ObITa, HAYYHOTO ¥ TEXHHUUECKOTO
TBOPYECTBA, CIIOPTa, O0IIeCTBEHHBIX OTHOIIEHHIA;

11) mpuHATHE W peanu3al[i0 1[EHHOCTeM 37I0pOBOr0 W 0Oe30racHOro obOpasa >KU3HH,
1oTpeOHOCTH B (hM3UUECKOM CAMOCOBEPILIEHCTBOBAHUH, 3aHATHSIX CITIOPTUBHO-03/][0POBUTETLHOM
JIeSITeIbHOCTbIO, HETpPUSITHe BPeAHBIX TIPUBBIUEK: KYPEHHs, YyIOTpeO/seHus —aKoross,
HApPKOTHKOB;

12) Oepe>kHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIeHHe K (QU3NUecKoMy U
TICUXOJIOTUUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U APYTHX JIIOJIeH, YMeHHe OKa3bIBaTb
TIePBYIO TIOMOIITb;

13) oco3HaHHBIN BEIOOP OyayIeli mpodeccur ¥ BO3MOXKHOCTEH peau3ariii COOCTBEHHBIX
JKU3HEHHBbIX TIIAHOB; OTHOIIIEHWe K TpPOo(eCcCHOHANTbHON JesITe/IbHOCTU KakK BO3MOXXHOCTH
yyaCTHUsI B peIIeHWM JIMYHBIX, OOIIEeCTBEHHBIX, T'OCY/JAPCTBEHHBIX, OOIIeHAI[MOHATbHBIX
npobJiem;

14) chopMUPOBAHHOCTb 3KOJIOTMUECKOTO MBIIUIEHHs], TTIOHUMAHHUsS BJIUSIHUS COL[HAIbHO-
KOHOMUWYECKHUX TPOI[eCCOB Ha COCTOSIHWE TIPUPOJHOW U COIMAIBHON Cpe/pl; MpHoOpeTeHne
OTIbITa 3KOJIOT0-HAIPaB/IEHHOH /1€ Te/IbHOCTH;




15) OTBeTCTBeHHOe OTHOIlIEHHWEe K CO3/]JaHUI0 CeMbU Ha OCHOBE OCO3HAHHOTO TMPUHSTHUS
LIeHHOCTeW CeMerHOM >KU3HU.

2. TlnaHvpyeMble MeTarpeAMeTHbIe pe3y/bTaThbl OCBOEHHs OCHOBHOW 00pa3oBarenbHOU
[IPOrpaMMBI CpeHero o0IIero oopa3soBaHms:

1) ymeHMe CaMOCTOSITEJIbHO OIpeZesiiTh Lie [esTeIbHOCTM M COCTaBJIATH I1JIaHbI
JlesiITeIbHOCTH; ~ CaMOCTOSITeZIbHO — OCYILeCTB/ISITb, KOHTPOIMPOBaTb U KOPPEKTHPOBAaThb
JlesiTeIbHOCTh; UCII0/Ib30BaTh BCe BO3MOXKHBIE PeCypChI [ JOCTVKeHUs OCTaBIeHHbIX Lieen
Y peann3aliiu M/IaHOB JIesATe/TbHOCTH; BBIOWPATh YCITeIIHbIe CTPATETMH B PA3/TMUHBIX CUTYaLVSX;

2) yMeHHe TIPOAYKTHMBHO OOIIAaThCS ¥ B3aWMOJENCTBOBaTb B IIPOIjecCce COBMECTHOU
[leSTeIbHOCTH, YUWTBIBaTh TO3ULIMK JPYTUX YYaCTHUKOB [IeiTe/IbHOCTH, 3((eKTUBHO
paspeliiaTh KOH(JIUKTHI;

3) BrajeHre HaBbIKAMU I103HABATe/NBHOM, y4eOHO-MCC/Ie[0BAaTe/bCKONW W TTPOEKTHOU
JeITeJIbHOCTH, HaBbIKAMU  paspellieHuss 1poOsieM; CIocoOHOCTb U TOTOBHOCTH K
CaMOCTOSITEJILHOMY IMOMCKY MeTOZIOB pellleHUsl NTPaKTUYeCKUX 3a/lay, [IPYMEeHEeHUI0 pPa3/IMuHbIX
MeTO/I0B I03HaHUS;

4) TOTOBHOCTH W CHOCOOHOCTH K CAMOCTOSTE/ILHON WH(OPMAIMOHHO-TIO3HABATeIbHON
JiesITeJIbHOCTH, BJaZieHWe HaBbIKAaMHU TIO/yueHHs1 HeoOxozumod uH(oOpManyu w3 ciioBapei
pa3HbIX TUIIOB, YMeHHe OPUEHTUPOBATLCS B Pa3/IMUHbIX UCTOYHHUKAX MH(POPMAaLIMU, KPUTHYECKU
OLIeHMBATb ¥ UHTEPIIPeTHPOBaTh UH(OPMALHIO, [10/IyYaeMyt0 U3 pa3TMUHbIX UCTOYHUKOB;

5) yMeHUe UCI0/Ib30BaTh CpefiCTBa MH(GOPMALIMOHHBIX M1 KOMMYHHKAL[MOHHBIX TeXHOJIOTHI
(manee - VKT) B pelleHUd KOTHUTHMBHBIX, KOMMYHUKATHBHBIX M OpPraHM3al[MOHHBIX 3aZlau C
cobsroieHreM TpeboBaHUI 3PrOHOMUKH, TeXHUKU 6e30macHOCTH, TUTHEHBI,
pecypcocbepe>keHust, TIPAaBOBBIX 1 3TUUECKUX HOPM, HOPM MH(OPMAaIiMoHHOW 6e30MmacHOCTY;

6) yMeHMe orpeieNsiTh Ha3HaueHue U GYHKLMK Pa3/MUHbIX COLMaIbHbIX HUHCTUTYTOB;

7) yMeHHe CaMOCTOSITe/IbHO OLIeHMBAaTh Y IIPUHUMATh PellleHus], ONpeiesIsolye CTpaTeruto
TMIOBe/IeHHs], C YUeTOM I'pak/JaHCKMX M HPAaBCTBEHHBIX LIeHHOCTel;

8) BnaseHVe S3bIKOBBIMU CPeJICTBAMH - YMEHHe SICHO, JIOTUYHO M TOYHO M3/araTb CBOIO
TOUKY 3peHMUs], NCI0J/Ib30BaTh afleKBaTHbIE S13bIKOBbIE CPE/ICTBA;

9) BnajeHWe HaBbIKAMM TI03HaBaTe/JbHOW peQJieKCMM KaK OCO3HaHUsl COBepllaeMbIX
JIeMCTBUI M MBIC/IUTE/IbHBIX MPOLIECCOB, UX Pe3yJ/IbTaTOB M OCHOBAHMWH, IPaHUL] CBOETO 3HAHUS U
He3HaHMsl, HOBBIX TI03HaBaTe/IbHBIX 3a/la4 U CPeZICTB UX JOCTHKEHUS.

3. [InaHupyeMble  TIpeAMeTHbIe  pe3y/bTaThbl OCBOEHHs OCHOBHOH 00pa3oBaTe/bHOH
[IPOrpaMMBI CpeIHero o0IIero oopasoBaHus

1) chopmupoBaHHOCTb TIpe/CTaBJIeHU O MeCcTe XWMWUW B COBPEMEHHOM HayuHOU
KapTUHe MUpa; MOHUMaHWe pOJid XUMHM B (OPMUPOBAaHUU Kpyros3opa U (yHKIMOHAIbHOM
IPaMOTHOCTH UejioBeKa [I/isi peliieHUs pakKTUUecKuX 3a/jay;

2) BiajieHue OCHOBOIIOJIATAlOIIMMUA XUMUYECKUMU TIOHSITUSIMU, TeOpHsIMH, 3aKOHaMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHHe XUMUUEeCKOU TePMUHO/IOTHEN Y CUMBOJTUKOM;

3) B/iajjeHMe OCHOBHBLIMM MeTO/laMU HAy4YHOTO TO3HAaHWS, WCMOJb3yeMbIMU B XHUMUU:
HaO/fofIeHre, OMMCaHWe, W3MepeHue, SKCIIePUMEHT; yMeHWe oOpabaTbiBaTh, OOBSCHSTDH
pe3y/bTaThl MMPOBEJEHHBIX OMBITOB U [IeIaTh BLIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTH TIPUMEHSITH
MeTO/IbI [T03HAHKSI TIPU pellieHH NPaKTUUeCKUX 3a/iay;

4) chopMUpPOBAaHHOCTh YMEHUs /laBaTh KOJMUeCTBEeHHbIe OI[eHKH U MPOBO/UTH PacueThl
10 XUMUYeCKUM (opMyJiaM U YpaBHEHUSIM;

5) B/aZieHVWe TIpaBUJIaMH TEeXHUKH 0e30MacHOCTA TIPU HCTIOIb30BAaHUM XUMHUECKUX
BeII|eCTB;

6) chOpMHUPOBAHHOCTL COOCTBEHHOW TIO3MIIMM TI0 OTHOIIEHWI0 K XUMHYeCKOH
vH(bopMalvK, MoyyaeMon U3 pa3HbIX UCTOYHUKOB.



BbInycKHHK Ha 0a30BOM ypOBHe HayUUTCS

- pacKphIBaTh Ha MpUMepax pojib XUMUU B (POPMUPOBAHUM COBPEMEHHOW HayUHOU KapTHHbI

MUpa ¥ B NIPaKTUUECKOM JleATelIbHOCTH Ue/I0BeKa;

— JIeMOHCTpYpOBaTb Ha TMpUMepax B3aMMOCBSA3b MeXAYy XHMUEHM U JpyruMu
eCTeCTBeHHbIMM HayKaMU;

—  packpbIBaThb Ha MpUMepax I0JI0)KeHHUs: TEOPUU XUMHUYecKoro crpoeHust A.M. ByTiepoga;

— mnoHuMath ¢usudeckuid cmbic Ilepuoguueckoro 3akoHa [I.M. MeHjeneeBa U Ha ero
OCHOBe OOBSCHSTH 3aBHCHMOCTb CBOMCTB XMMHUYECKHX 3€MEHTOB M 00pa30BaHHBIX HMH
BeII|eCTB OT 3JIEKTPOHHOI'O CTPOEHUsI aTOMOB;

—  00OBACHATH MPUUMHBI MHOTOOOpa3usl BEI[eCTB Ha OCHOBe OOIIMX TIpeACcTaBaeHnid 00 ux
COCTaBe U CTPOeHHHY;

— TPUMEHATh TpaBW/a CHUCTeMaTHUeCKOW MeX/yHapoJHON HOMEHK/aTyphbl KakK Cpe/CcTBa
pas3nnyeHus U WAeHTU(UKAL[MK BelecTB 10 UX COCTaBy M CTPOEHUIO;

—  COCTaBJISITb MOJIEKY/sIpHble W CTPYKTYpHble (OpMy/bl OpPraHMYeCKUX BellecTB Kak
HOCHTe/Nell WHQpOpMalMd O CTPOEHMHU BeIlecTBa, €ro CBOWCTBAX M TMPUHAJJ/IEKHOCTH K
onpejie/IeHHOMY KJ/1acCy COeJUHEeHW;

—  XapakTepu3oBaTb OpraHUYeckue BelllecTBAa I10 COCTaBy, CTPOEHHI0 U CBOWCTBaM,
yCTaHaB/IMBaTh MPUUMHHO-C/IeICTBEHHbIE CBSI3U MEXX/y JaHHBIMHU XapaKTepHUCTUKaMU BellleCTBa;

— TPUBOJUTH TPUMEPbl XMMHUYECKHUX peakliii, PacKphbIBAaIOLIUX XapaKTepHble CBOWCTBA
TUMHWYHBIX TIpe/iCTaBUTe/eld K/IaCCOB OPraHMYeCKHX BeLeCTB C L|eJIbl0 UX WUJeHTU(UKALuU U
00bsicHeHUs1 00/1aCTH TTPUMEHEeHHST;

—  TPOrHO3UPOBaTh BO3MOXXHOCTb MPOTEKaHUs] XMMUUECKHX peakliiii Ha OCHOBe 3HaHWMU O
THIaX XUMHUECKOH CBSI3U B MOJIEKY/IaX PeareHTOB U UX PeakLMOHHOMN CITIoCOOHOCTY;

—  HCI0/Ib30BaTh 3HAHUSI O COCTaBe, CTPOEHWHM M XMMMUUECKMX CBOWCTBAX BeIeCTB /s
0e301MacHOTo MpUMeHeHUs! B TIPaKTHUEeCKOH JesITeTbHOCTH;

—  TIPUBOJUTb TIPUMEPHI MPAKTUUECKOT0 HCTOIb30BaHUs MPOAYKTOB 1epepaboTKy HedTH U
NIPUPOJHOTO Ta3a, BLICOKOMOJEKY/SPHBIX COeAWHEHUM (MOJIMSTU/IeHa, CUHTeTUUeCKOro
KayuyKa, al|eTaTHOI'O BOJIOKHA);

— TPOBOJUTH OIBITHI MO0 PAClO3HABAHMIO OPraHWYeCKHX BelecTB: TJIML|epUHA, YKCYCHOMR
KHCJIOTHI, HEeTIpeZie/TbHbIX )KUPOB, TJIFOKO3bI, Kpaxmara, 0elKoB — B COCTaBe MUILEBBIX MTPOJYKTOB
Y KOCMeTHUeCKHX CPeJCTB;

—  BJaJeTh MpaBWIaMHU U TIpHeMaMu 0e30macHOW paboThl C XUMUYECKHMH BeLeCTBaMH U
nabopaToOpHBIM 000py/I0BaHUEM;

—  yCTaHaB/IMBATb 3aBUCHMOCTb CKOPOCTH XMMHYECKOM peakl[ui U CMeIlleHUs] XUMUUeCKOro
paBHOBeCHs] OT pas/MuHbIX (DaKTOPOB C Le/Ibl0 OfpeJie/IeHUs] ONTHMAa/bHBIX YC/I0BUM
MIPOTeKaHUsl XMUMHUYeCKHX MPOL{eCCOB;

—  TPUBOJUTH NPUMepbI THAPOJIM3a COoeli B OBCeHEeBHOW )XKU3HU YeJIOBEKa;

— TPUBOJUTb TIPUMeEpbl OKHUCJUTETbHO-BOCCTAHOBUTENbHBIX peakluid B  TPUPO/eE,
MIPOM3BO/ICTBEHHBIX NPOLieccax U >KU3HeZleaTelbHOCTH OPraHu3MOB;

— TIpUBOJUTb TIpUMepPhl XUMWYECKHUX peaklyi, pacKphIBAIOIMIMX OOIe XUMHUecKue
CBOWCTBA MPOCTHIX BeLeCTB — META/IZIOB U HEMETa/IOB;

— TPOBOAUTH pacyeTbl Ha HaxOXJeHWe MOJIeKyasspHoM (opMyJibl YreBOZOpOAa II0
MIPO/IYKTaM CTOpaHusi U IO ero OTHOCHUTE/JbHOW TMJIOTHOCTM M MacCCOBBIM JIOJISIM 3/1EMEHTOB,
BXO/SILMX B €r0 COCTaB;

—  BaJeTh TpaBWIamMud 0e30macHOro obpaleHusi C eJKWMH, TOPIOYMMH U TOKCHUHBIMH
BeIlleCTBaMH, CPe/ICTBaMU ObITOBOM XMMUWY;



—  OCYIIEeCTB/SATh TIOMCK XUMHUYECKOW WH(OPMAIMU 10 Ha3BaHWSM, HAeHTU(UKaTOopam,
CTPYKTYPHBIM (hOpMYyJlaM BeIleCTB;

— KpUTHYECKd  OLIeHWBaTh W  WUHTEPIIPETUPOBaTh  XUMHUECKYH  HWH(MOpMaIuro,
COZIepXKalIyI0Cs B COOOIIEHUSIX CPe/ICTB MacCOBOM MH(bopMaIuy, pecypcax MIHTepHeTa, HayuHO-
TIOITYJISIPHBIX CTaThsSIX C TOUKHW 3PEHHST €CTeCTBEHHO-HAYYHOU KOPPEKTHOCTH B 1[€J/IIX BBISBJIEHUS
OIMOOUHBIX CY>KIeHUH U POPMUPOBAaHUS COOCTBEHHOM MO3HUIUH;

—  Tpe/CTaB/ATh TYTH pelleHusl T/I00albHBIX TPo0/IeM, CTOSIIIUX Tepe] Ue0BeUeCTBOM:
9KOJIOTMUECKUX, SHEPTeTUUECKUX, ChIPbEBBIX, U POJIb XUMUU B PEIIIEHUH 3THX TPOOIeM.
BbINyCKHUK Ha 0a30BOM ypOBHE MO/JTYYHUT BO3MO)KHOCTh HAYUHTHCS

—  wuIroCmpupoeamb HA NpuMepax CMAaHoe/neHue U J60/MIYUI OP2aHUUeCKOU XUMUU KaK
HAYKU HA pa3AuyHbIX UCMOPUUYECKUX 3Manax ee pazeumus;

—  UCnoMb308amMb MemoObl HAyYHO20 NO3HAHUS NPU 6bINOAHEHUU NPOeKmMos U yuebHo-
uccnedogamebCKux 3a0ay NO U3y4YeHUr C€8olCcm8, cnocobos nosyueHus U pACNO3HABAHUS
Op2aHUYecKux eewjecms;

—  00%sCHAMb npupody u cnocobbl 00PA308aAHUS XUMUYECKOU C853U: KO8a/AeHMHOU
(noasipHotl, HenoasipHOll), UOHHOU, Memamiuyeckol, 8000pOOHOlU — C Ueablo onpedeneHus
XUMUUYEeCKOU aKmueHOCMu 8eljecms;

—  ycmaHaenueamb 2eHemuyecKylo C8s3b Medcdy KAdCCaMU Op2dHuuecKux eeuwjecme 0s
000CHOBAHUSI NPUHYUNUA/IBHOU 803MOMXCHOCMU NO/YYeHUS] Op2aHUUECKUX CoeOUHeHUll 3a0aHH020
cocmaea u cmpoeHusi;

— ycmadaenugamsb 83aumocesizu mexcoy ¢pakmamu u meopuell, NpuduHol u caedcmeuem
npu aHaause npobnemHbix cumyayuii u 0b6OCHOBAHUU NPUHUMAEMblX peweHUill Hd OCHOBe
Xumuueckux 3HaHull.

I1. Copepxanue

OcHOBBI OpraHNuecKou XUMHUH

[TosiBneHre ¥ pa3BUTHe OpPraHUUECKOM XMMHM KakK Haykd. [IpeameT opraHudeckoun
XUMHUU. MeCTo U 3HaueHue OPpraHm4eCckor XMMHUU B CUCTEME eCTEeCTBEHHBIX HayK.

XVMUYecKoe CTpOeHMe Kak MOpSIOK COeJMHEHHsI aTOMOB B MOJeKyJe COrJIaCHO MX
Ba/leHTHOCTH. (OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUYECKOrO CTPOeHMs OpraHM4eCKUX
coeguHeHud A.M. BytnepoBa. YriepoiHbIM CKe/leT OpPraHAYecKOM MosekyJsbpl. KpaTHoCTb
XUMHUYECKOW CBA3M. 3aBUCHMMOCTb CBOWCTB BeL[eCTB OT XUMHYECKOrO CTPOEHHS MOJIEKY/I.
N3omepusi 1 uzomephbl. [loHsiTHe O (yHKIMOHa/NbHOM rpymme. [TpuHLUIBLI KaaccudbuKalyuu
OpraHhuyecKux coefrHeHuM. CHUcTeMaTuyecKasi MeKJyHapoJHasi HOMEHK/aTypa W IPUHLUIIbI
oOpa3oBaHus Ha3BaHWI OpPraHUUECKUX COeJUHEHUH.

Ankanel. CmpoeHue MoseKy/abl memaHd. 1'OMoIoruueckui psif, ajkaHoB. ['omosiorwu.
HowmeHnknatypa. M3omepusi yriepofHOro ckesera. 3aKOHOMEPHOCTH W3MeHeHUsl (pU3MUecKux
CBOMCTB. XHMHUECKHe CBOWCTBa (Ha TMpHMMepe MeTaHa M 5TaHa): peakLUUd 3aMeleHust
(rajloreHUpOBaHKE), /IETHPUPOBAHUS KaK CIIOCOOBI TO/yueHHUs Ba)KHEWIIUX COeAVHEHWH B
OpraHUvYecKoOM CcuHHTe3e. ['opeHmMe MeTaHa Kak OJWH W3 OCHOBHBIX MCTOYHHMKOB Telula B
TIPOMBILUIEHHOCTH W ObITy. HaxoxgeHue B TpuUpoJe U TpUMeHeHWe ankaHoB. [loHsmue o
YUKAOANKAHAX.

Ankenel. CmpoeHue  MoneKynbl — 3muieHd. ['OoMonorvuyeckdid  psf  aJKeHOB.
Howmenknarypa. VI3oMepusi yriepofiHOrO CkejleTa M IIOJIOKEHUSI KPaTHOU CBSI3U B MOJIEKYJIe.
XyMHUUeCKHe CBOWCTBAa (Ha MpHMepe STW/IeHA): peaklUM MpUCOoeVHeHUs (rajoreHupoBaHUe,
2udpupoeaHue, TUpATalys, 2UOpP0O2d/102eHUPOBAHUE) KaK Crocod mosyueHust GyHKIIMOHATBHBIX



NIPOM3BOJHBIX YIJIEBOAOPO/O0B, ropeHus. [lomMepusanys 3TUIeHa Kak OCHOBHOE HarlpaB/ieHHe
ero UCrnosb3oBaHus. [lonmaTHIeH Kak  KPYNMHOTOHH&XKHBIA  MPOJAYKT  XMMHWUYECKOTO
npor3Bo/cTBa. [IpuMeHeHue 3THIeHa.

AnkaguieHel ¥ Kayuyyku. [loHatme 00 ankagwieHaX Kak YI/IeBOJOPOAAx C ABYMSI
BOMHBIMU CBsi3siMH. [lonmumepusanusi guBuHWIa (OyTagweHa-1,3) Kak C€roco0 ToyueHwUs
CUHTETUYEeCKOro Kayuyyka. HaTypa/bHbI M CHHTeTMUeCKUW KayuyKd. BysnkaHu3anys Kaydyka.
Pe3una. [IpuMmeHeHue KaydyyKa U pe3uHBl.

Ankunbl.  CmpoeHue MoneKynbl ayemusneHd. ['oMosornueckud psf,  aJKUHOB.
Howmenknarypa. VI3oMepust yriepofiHOrO CkejleTa M IIOJIOKEHUSI KDaTHOU CBSI3U B MOJIEKYJIe.
XrMHUUeCcKre CBOMCTBA (Ha MprMepe alleTH/eHa): peakluy MpUcoeuHeH s (rajoreHupoBaHue,
eudpuposeaHue, TUApATalyis, 2UOpP02d/102eHUPOBAHUe) KaK CIoco0 To/yueHHs] TIOJIMMEPOB U
JpYyruX TOJe3HbIX MpPOAYKTOB. ['opeHMe anjeTwieHa KakK MCTOYHHMK BbICOKOTEMITEPATYPHOIO
TIJIaMeHH 1 CBapKU U pe3Ku MeTanoB. [IprMeHeHre arjeTusieHa.

Apenpl. beH3on Kak mnpejcTaBuTe/lb apOMaTUUeCKUX YI/IeBOZOPOAOB. CmpoeHue
MoseKyabl OeH301a. XWMUYEeCKWe CBONCTBA: peaklUW 3aMelreHusi (TajloreHHpoBaHWe) Kak
Cr1ocob ToTyYeHUs] XUMHUECKUX CPe/ICTB 3alllUThl PaCTeHHWH, MpHCoerHeHns (THAPUPOBaHKE)
KaK [I0Ka3aTe/jbCTBO HETpeZerbHOr0 xapakrepa OeH3osa. Peakijusi ropenusi. IIpriMeHeHue
OeH3ona.

Crniuptel. Knaccudukanusi, HoMeHKIaTypa, U30Mepust CIIMPTOB. MeTaHO U 3TaHO/ Kak
Tpe/iCTaBUTe/I Tpe/le/IbHbIX OJHOATOMHBIX CIIMPTOB. XMMHYeCKue CBOWCTBa (Ha IpuMmepe
MeTaHO/Ia W S5TaHOJIa): B3aUMOJEHCTBHME C HATPHeM KaK CIoco0 YCTaHOBJEHHUS Ha/TUuus
TUPOKCOTPYTIIbI, Peakys C rajJoreHOBOAOPOJaMU Kak Criocob ToyueHHsi pacTBOPHUTEIeH,
Jeruparanysi Kak Crocod TmomyueHUsi STH/eHa. Peakiyiss TOpeHWs: CITUPTHI KaK TOIUIMBO.
[IpumeneHne MeTaHosla M 95TaHosa. DU3MOMOrMYECKOe [eMCTBHe MeTaHO/Ja M 3TaHO/IA Ha
OpraHu3M uYejioBeKa. OTWIEHIVIMKO/Ib W T[JIMLEepMH KaK [peJCTaBUTe/NN Ipefe/bHbIX
MHOr0aTOMHBIX CUPTOB. KauecTBeHHasi peakijysi HA MHOTOAaTOMHBIe CITUPTHI U ee NIPUMeHeHHe
JJ1s1 pacrio3HaBaHus IIML[ePUHA B COCTaBe KOCMeTHYeCKUX cpescTB. [IpakTuyeckoe rnpumeHeHne
STWIEHTJIMKOJIA U TJIML|epUHa.

®enon. CTpoeHre MoJieKy/bl (heHoMa. B3aumHoe eausiHue amomos 8 mMoneKyae peHona.
Xumuueckue ceolicmea: e3aumolelicmeue C HampueMm, 2UOPOKCUOOM Hampus, OpOMOM.
[TpumeHeHue ¢eHona.

Anbperuabl. MetaHanb (hopManberifi) U sTaHamb (aleTaaberu/]) Kak mpecTaBuTe/ld
nipefieNIbHBIX  anbierngoB. KadecTBeHHble peakl[i Ha KapOOHW/IBbHYIO Tpyminy (peakuust
«cepebpsiHOrO 3epKasa», B3aumogeiictBue ¢ rugpokcuzom menu (II) u ux npumeHeHue s
oOHapy>KeHHsl TIpeZie/IbHbIX aJb/IeTUZOB B TIPOMBIIIEHHBIX CTOYHBIX BOZAX. TOKCHYHOCTB
anbaerusioB. [Ipumenenue popmanbierua v atietanberuza.

KapOoHOBbIe ~ KHCIOTBI. YKCyCHasi KWCJIOTa KakK TpeJCTaBUTeNb TIpe/lebHBIX
O/THOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMUUYECKHe CBOWCTBA (Ha MPUMepe YKCYCHOW KHUCJIOTHI):
peakLuM C MeTas/ulaM{, OCHOBHBIMUA OKCH/IAMM, OCHOBAHUSIMU W COJIIMU Kak IOZTBepXZeHHe
CXOJCTBAa C HEOPraHWYeCKUMH KHUCI0TaMH. Peakiys sTepuMKaliy KaK CHOCO0 TOTydeHUs
C/10)KHBIX 3¢upoB. [IpyMeHeHMe YKCyCHOW KHUCIOTHI. IIpescTaBiieHre O BBICIIMX KapOOHOBBIX
KHUCJIOTax.

Cnoxsble 3¢upel U Kupbl. CjoXKHble 3QUPbl KaK MPOAYKTHI B3aUMO/EHCTBUS
KapOOHOBBIX KHCJIOT CO CITUPTaMU. [IpriMeHeHre CJIOKHBIX 3(UPOB B MUILEBOM 1 MaphoMepHOi
TIPOMBILUIEHHOCTH. KUPBI KakK C/I0)KHbIe 3QUPHI TMLepUHA M BBHICIINX KapOOHOBBIX KHCJIOT.
PacTuTesnbHble M JKMBOTHBIE JKUPBI, MX COCTaB. Pacrio3HaBaHMe paCTUTe/IbHBIX >XMPOB Ha



OCHOBAHMHM HUX HerpeJie/IbHOr0 Xapakrepa. [IpyMeHeHWe >XUPOB. I'MApO/M3 WM OMbLIEHHE
JKMPOB Kak Croco0 TMPOMBIIIIEHHOTO TOyYeHHs Coeld BBICIIMX KapOOHOBBIX KHC/IOT. Mbuid
KaK COJTM BBICIINX KapOOHOBBIX KUC/IOT. MOOIIiie CBOWCTBA MbLa.

YrneBoppl. Knaccudukaius yrneBosoB. HaxoxxaeHue yrieBoJoB B mpupoge. ['moko3a
Kak anbferugocnupt. bposkeHue rmoko3bl. Caxaposa. I'udponu3 caxaposbi. Kpaxman u
1[eJUTI0I03a KaK OMOJIorHuecKrie TMoJMMepbl. XUMUUYecKre CBOWMCTBA Kpaxmasa W LIeJTHJI03bI
(rugposi3, KaueCcTBeHHasi peaklysi C MO/I0M Ha KpaxMmasa U ee TIpUMeHeHUe [Jisi 00Hapy>KeHUsI
KpaxmaJja B MPOAYKTax nuTanus). [IpumeHeHne 1 6uosiornueckast posib yrieBogoB. [ToHsTre 06
MCKYCCTBEHHbIX BOJIOKHAaX Ha MpUMepe aljeTaTHOro BOJIOKHA.

Npentudukaiysi opraHuyeckux coefuHeHUM. ['eHemuueckas cgsi3b Medxcoy Kiaaccamu
Op2aHuyecKux coeduHeHull. TUIbI XMMAYeCKUX peakLii B OpraHnyecKoil XUMHU.

AwmuHOKMCIOTB 1 Oesikd. CocTaB U HOMEHK/aTypa. AMUHOKHC/IOTHI KaK aM@oTepHbIe
opraHuueckve coefuHeHus. [lenTugHas cBsi3b. bBuonoruueckoe 3HaueHWe O-aMUHOKHCIIOT.
Ob6macTv IpUMeHeHNst aMUHOKHC/IOT. benku kak npupoabie 6rornonvmepsl. COCTaB U CTPOEHHe
OenkoB. XuMHUecKre CBOMCTBa Oe/KOB: ruzaposn3, JeHarypauus. OOHapykeHue OenKOB MpH
TIOMOIIM KaueCTBeHHbIX (UBeTHbIX) peakiwid. [IpeBpareHusi OenKOB MU B OpraHU3Me.
Buonornyeckue GpyHKUIMY GETKOB.

Teopernueckue 0CHOBbI XUMHH

Crpoenue BeljectBa. CoBpeMeHHass MoOJe/b CTPOEHUs aToma. OJIeKTpPOHHas
KoHuryparusi atoma. OCHO8HOe U 8030y cOeHHble COCMOsiHUs amomos. Kmaccudukariys
XUMUYeCKUX 371eMeHTOB (S-, p-, d-a;memeHTb). OCOOEHHOCTH CTPOEHUsSI SHEpPreTHUeCKHX
ypoBHeit aToMoB d-3nemeHTOB. [lepuofuueckas cUCTeMa XUMHUeCKUX 3ieMeHTOB [I.U.
MenpeneeBa. ®usnueckuri cmbica [lepuoguueckoro 3akona .M. MengeneeBa. IIpuuvHel u
3aKOHOMEPHOCTU M3MeHEeHUs] CBOWCTB 3/IeMEHTOB U UX COeJMHEHWM I0 MepuojaM U rpyIam.
O/eKTpOHHasi TpUpo/ia XUMHUYEeCKOH CBSI3U. O/eKTPOOTPHULIATeNbHOCTb. BHAbI XUMHYeCKOi
CBsi3W (KOBa/JleHTHasi, MOHHasl, MeTaJ/uTnuecKasi, BOZOPOJHAs) U MeXaHU3Mbl ee 00pa30BaHUS.
Kpucmanauueckue u amopcpHble eewjecmea. Tunbl Kpucmaniuueckux peuwiemok (amoMmHasi,
MO/EKyPHAs, UOHHAS, Memaaauueckas). 3asucumocms ¢pusuueckux ceolicme eeujecmeda om
muna Kpucmanauueckotl pewiemku. [IppurHBl MHOT000OpPa3usi BelecTB.

XuMHuecKue peaklyu. ['OMOreHHble U reteporeHHble peakijui. CKOpPOCTb peakliuy, ee
3aBUCHMMOCTb OT pa3/MYHbIX (DaKTOPOB: MPHUPO/bI pearvpyrolUX BellecTB, KOHLIEHTpaLuu
pearvpymooLuxX BeLecTB, TeMIepaTypbl, IUIOLAAA peaKLMOHHOW TOBEpXHOCTH, Ha/lIW4Us
KaTtasmm3aropa. Posib KaTamM3aTopoB B TIPHUPO/ie U TIPOMBILIIEHHOM TTPOU3Bo/ACTBe. OOpaTUMOCTh
peakuui. XUMHUUeCcKOe paBHOBeCHe U ero CMellleHue TI0J, [efCTBHeM pa3uyHbIX (aKTOpPOB
(KOHL|eHTpalMsl peareHTOB WX TPOAYKTOB peakliH, [aBleHre, TeMIleparypa) [Jisg CO3ZaHHs
ONTHMAaJ/IbHBIX yC/IOBMM NPOTEKaHUsI XMMUYeCKUX npoLeccos. JJucnepcHble cucmembl. ITonamue
0 Komtouoax (3o1u, 2enu). McmuHHble pacmeopbl. Peakijuu B pacTBopax 37eKTpOJUTOB. pH
pacTBopa Kak TOKa3aTelb KHUCIOTHOCTH cpefbl. ['Maponu3 coneld. 3HaueHWe THpoO/v3a B
Ouosornyecknx 00MeHHBIX TiporieccaX. OKHC/IUTETbHO-BOCCTAHOBUTE/bHBIE pEeAaKIUd B
TIpUpo/ie, TPOU3BO/CTBEHHBIX MpOLieccax U >KU3He/esATeJbHOCTH OpraHu3MoB. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIeCTB — META/UIOB IJIaBHBIX M NMOOOYHBIX MOATPYIIIT
(Menpb, >Kene30) U HeMeTa//IOB: BOJOPOJA, KUC/IOpPOJa, rajioreHoB, cepbl, a3oTta, (ocdopa,
yrieposa, KpeMmHus. Koppo3ust MeTanioB: BH/bl KOPPO3WH, CIOCOOBI 3al[UTHI METaiOB OT
KOpPpO3uU. 5/eKmpoau3 pacmeopoé U  pacniasos. IlpumeHeHue — sn1ekmpoausa 8
NPOMbIUW/1EHHOCMU.



XHUMHUA U )XU3Hb

HayuHble MeTo/ibl MO3HaHUSI B XUMUM. VICTOUHMKM xuMuueckod uH(opmaruu. [Tonck
MHpOpMaLMK 10 Ha3BaHWSM, WJeHTH(UKaTopaM, CTPYKTypHbIM (opmynaM. MojenupoBaHue
XUMUYECKUX TIPOLIeCCOB M SIBJIEHUM, XUuMuueckull aHanu3 U CuHme3 Kak MeETOZbl Hay4yHOTO
TIO3HAHMS.

Xumus U 370poBbe. JlekapcTBa, (hepMeHTbl, BATAMUHbI, TOPMOHBI, MHUHepasbHbIe BOJbI.
[Tpobnemel, CBs3aHHBIE C MPUMEHEHHeM JIeKapCTBEHHBIX IperapaToB. BpesHble TPUBBIYKA U
¢akTophl, pa3pyliaoiiye 370poBbe (KypeHue, ymoTpebjeHue anKoross, HapKOMaHWs).
ParjpoHanmpHOe nuTaHue. ITuwjesble 0obasku. OCHO8bI NUWesOol XUMULL.

XumHusl B TTOBCeTHEBHOM >XU3HU. Motolue U uucTsmuye cpeictBa. Cpedcmea 60pbObl ¢
ObIMOBbIMU HACEKOMbIMU: peneaieHmbl, UHcekmuyuobl. CpeAcTBa JMUYHONW TUTHEHBl W
KocMeTHKkd. [IpaBuia Ge3ormacHo# paboThl C eAKMMH, TOPIOUMMU M TOKCHUHBIMH BelljeCTBaMU,
cpeficTBaMU OBITOBOM XUMUH.

XWMHUsi ¥ CeslbCKOe XO03sCTBO. MuHepasbHble M OopraHuueckue ynodpenus. CpezcTBa
3alUThl PaCTeHUH.

Xumusi M 9SHepretuka. IlpupojHble WCTOUHMKM YIr/eBoZOponoB. IlpupogHeli 1
TIOTTyTHBIM He(dTSHOW ra3bl, UX COCTaB U UCIOJb3oBaHHe. CocTaB HehTH U ee repepaboTka.
Hedtenpoaykrel. OkraHoBoe uuciao OeH3uHa. OxpaHa OKpy’Karollleld Cpefbl  TIPH
HedTerepepaboTKe ¥ TPAHCTIOPTUPOBKe HePTENpPOAYKTOB. AJIbTepHATUBHBIE WCTOYHUKU
SHEepruu.

Xumusi B crtpouTenbcTBe. lLlemeHnt. Beton. [logbop oONTHManbHBIX CTPOUTENBHBIX
MaTepHasoB B PAKTUYECKOU [iesiTe/IbHOCTH YesloBeKa.

X¥MUS U 3KOJI0rUsl. XMMUYeCcKoe 3arpsi3HeHre OKpYJKarolljer Cpesibl U ero Moc/Ie/CTBUS.
OxpaHna rugpocdepsl, T0YBbI, aTMOChepsbl, (PI0pbI U (payHbI OT XUMUUECKOTO 3arpsi3HEeHUsI.

Tunbl pacyeTHBIX 3a/a4:

HaxoxxzeHve MosekynsspHON (hOpMyJibl OpraHMUecKoro BelljecTBa IO ero IVIOTHOCTH U
MacCOBBIM JIOJISIM 3/1EMEHTOB, BXO/SIIUX B er0 COCTaB, WM T10 NMPOAYKTaM CrOpPaHUsl.

PacueTs1 MmaccoBoi 0711 (MacChl) XMMHAUYECKOT'O COeJUHEHUSI B CMECH.

Pacuetsr mMacchl (00BeMa, KOMYeCTBa BeljeCTBa) MPOJAYKTOB PeaKIUd, eCld OJHO U3
BEIIIeCTB /IaHO B U30BITKE (MMeeT IPUMeCH).

PacueTbl MaccoBOM Wi 00beMHOM 0/IM BBIXOZA TMPOAYKTa PeakLd OT TeOpeTUdYeCKd
BO3MOXXHOTO.

PacueTs! TerioBoro 3¢ dekra peakuyu.

PacueThbl 00bEMHBIX OTHOIIIEHHH Ta30B NP XUMHUECKUX PeaKIUsX.

Pacuetsl Maccel (0O0beMa, KOMMYeCTBa BeIeCcTBa) MPOAYKTAa pPeakiud, eCd OFHO U3
BelLleCTB [IJaHO B BH/le PAaCTBOpA C OMNpe/ie/IeHHOW MaCcCOBOU [10Jield paCTBOPEHHOTO Bell|eCTBa.

IIpumepHbIe TeMbI NPAKTHYECKHX PadoT:

KauecTBeHHOe orpefiesieHue yriaepoza, BOA0POAa U XJ10pa B OPraHUUeCKUX BellecTBax.

Pacrnio3HaBaHue rjiacTMacc ¥ BOJIOKOH.

Pemenne skcriepuMeHTa/IbHBIX 3a/ja4 Ha paclio3HaBaHVe OPraHUYecKuX BelleCTB.

[Tonyuenue, cobrpaHue 1 pacrio3HaBaHKe ra30B.

Pemenue skcriepumMeHTaIbHBIX 3a7,a4 10 TeMe «MeTarib».

Pemenne skcriepuMeHTaIbHBIX 3a/iau M0 TeMe «['eHeTHUecKas CBSA3b MeXZAY K/acCaMu
HeOpraHU4YeCKUx CoeZJMHeHU».

[TonyyeHre yKCyCHOM KMC/IOTBI M U3yUeHYe ee CBOMCTB.



I1I. TemaTHuecKoe nNJIaHMPOBaHUe

10 x1acc
No Tema ypoka Ko/muectBo
4acoB
OcHOBBI OpraHn4ecKoyu XUMHUH 34
1 | Tlpegmet oprannyeckor xumuu. OcHoBHBIe no10keHus TXC 1
2 | 3aBUCHMMOCTb CBOMCTB BellleCTB OT XMMHUYECKOr0 CTPOEHUSI MOJIEKYJI 1
3 | AnKaHbl 1
4 | CBOMCTBA aJIKAHOB 1
5 | [lonaTue o LuKIIOaaKaHax. 1
6 | KauecTtBeHHOe ompeziesieHue yryiepoza, BOAOPO/Ja 1 Xjiopa B 1
OpraHUYecKux BellecTBax.
7 | AJIKEeHbI 1
8 | AnkajyveHbl U KayuyyKu 1
9 | AJIKUHBI. 1
10 | ApeHsl 1
11 | CgoticTBa 6eH3011a. 1
12 | XyvMus U SHepreTuka. 1
13 | HedTenpoyKTsbl. 1
14 | KonTposbHasi paboTa 1o TemMe «YTJIeBOAOPOIbD» 1
15 | Ciuptsl 1
16 | MHOroaToMHble CIIUPTHI. 1
17 | ®eHon 1
18 | 'eHeTHuecKasi CBsi3b MY YI/IeBOOPO/IaMH, COMPTaMU U eHosioM. | 1
19 | Anpperujpl 1
20 | KapboHOBBIE KHUCJIOTEI 1
21 | IMonyueHue u cBOMCTBA KAPOOHOBBIX KUCJIOT 1
22 | KourtponbHasi pabora mo teme «CrmpThl. Asbaeruzbl. KapboHoBbie | 1
KUCJIOTBI»

23 | CnoxxHble 3¢UpEI 1
24 | JKupsbl 1
25 | I'moko3a 1
26 | Kpaxman v neutono3a Kak OMosioruuecKrie ToIMMephl. 1
27 | AMUHBIL 1
28 | AMUHOKUCJIOTHL. 1
29 | benku — npupoHbIe MoJIUMepBhl. 1
30 | Xumus U 37,0pOBbe. 1
31 | IloHsaTHe 0 BICOKOMOJIEKY/IIPHBIX COeMHEHUAX 1
32 | PacriosHaBaHue m1acTMacC ¥ BOJIOKOH 1
33 | KonrposibHas pabota 1o Teme «Opranuueckast XUMHsI» 1
34 | OpraHuueckasi XUMUs], Ye/I0BEK U IIPUPoOja 1




11 knacc

No Tema ypoka Ko/muectBo
4acos
Teopernueckye 0CHOBbI XUMHH 31
1 | BaxHenmye XuMUUeCKre TIOHATHS U 3aKOHBI 1
2 | CoBpeMeHHasi MOJie/ib CTPOEHHUS aToMa 1
3 | OnekTpoHHas KOH(pUrypaLus aToma 1
Knaccudukarysi XMuMUUecKux 31eMeHTOB 1
5 | OcobeHHOCTH CTpPOeHHs JHepPreTUYecKWx ypoBHed aTtomoB d- | 1
3J1eMEeHTOB
6 | BajleHTHbIe BO3MOXXHOCTU aTOMOB 1
7 | Ilepuoguueckas cucrteMa xuMuueckux 3neMeHToB [I.V1. MeHjeneeBa 1
8 | Bugbl xvMuueckor CBs3U (KOBa/JleHTHasi, MOHHasi) U MeXaHW3MbI ee | 1
obpa3oBaHust
9 | Mera/yinueckas ¥ BOZOPOJHas XMMUYeCKasi CBA3b 1
10 | Tumbl KpUCTA/VIMUECKUX PelleTOK 1
11 | IlpuumHBI MHOTOOOPA3Ms BelecTB 1
12 | KonTposbHasi pabota o Teme «CTpoeHHe BelecTBa» 1
13 | Knaccudukanusi xvMHAYeCKMX peaklUMid B  HeopraHudeckoi |1
OpraHUYeCcKON XUMHUU
14 | CKOpOCTb peakimn 1
15 | UccnepoBanne BAMSIHUA — pasiMyHbIX  (AaKTOPOB Ha  CKOPOCTH | 1
XUMUYECKOW peakLiu
16 | XuMHnueckoe paBHOBecHe 1
17 | Peakiuu MOHHOTO 0OMeHa 1
18 | Peakijuu B pacTBOpax 371eKTPOJIUTOB 1
19 | 'mpponus cosnen 1
20 | OkucC/IuTeIbHO-BOCCTAHOBUTE/IbHBIE pPeaKiuu 1
21 | OKHMC/IMTeNIbHO-BOCCTAaHOBUTE/IbHBIE CBOMCTBA MPOCTHIX BelljeCTB 1
22 | KoHTtposibHast paboTa 1o TeMe « XMMHUYeCKHe peakium». 1
23 | OGrue CBOWCTBA METAJI/IOB. 1
24 | Crioco6bl TosTyueHHsI MeTa/IZIOB. DJIEKTPOJIH3. 1
25 | Koppo3us MeTtanioB 1
26 | O0630p MeTa/l/IOB I7IaBHBIX U MOOOYHBIX TOATPYIII. 1
27 | Pemenue 3KCIiepuMeHTa/IbHBIX 3a/1au 110 TeMe «MeTajuibl». 1
28 | HemeTasibl ¥ X CBOMCTBA. 1
29 | Okcupl, THAPOKCU/BI U BOZOPOHBIE COeIMHEeHNS] HeMeTallJIOB. 1
30 | Ilonyuenue, cobupaHue U pacrio3HaBaHUE Ta30B. 1
31 | KonrposbHast pabora Ne3 o Teme «Metanbl. HemeTtanbi». 1
XuMUS U )XU3Hb 3
32 | XuMus U CesIbCKOe XO35HCTBO. 1
33 | Xumus B CTPOUTE/ILCTBeE. 1
34 | XuMus U SKOJIOTHS. 1
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