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IMosicHUTEeIbHASA 3aMUCKA
Pabouas mporpamma Xumms 10-11 kmacc YMK Tabpuensna O. C. (mpoduibHBI)
VUUTHIBACT OCHOBHBIE WJICH U TIOJOXKEHUS TPOTPaMMBbl pPa3BUTUS U (OPMUPOBAHUS
YHHUBEPCAJbHBIX YYEOHBIX JCHCTBUU ISl cpenHeil oOmero oOpa3oBaHus. B 4rcIO0 OCHOBHBIX
BUJIOB  Y4eOHOW  JEATENILHOCTH  BOIUIM  yMEHHUS  XapaKTepH30BaTh,  OOBSCHSTH,
KJIaccu(UIUpPOBaTh. BIIAJETh METOJAMH HAYYHOTO IMO3HAHUS, apryMEHTHPOBATH CBOIO TOYKY
3peHUs, a TAKIKE CAMOCTOSTEIILHO CTABUTD IEJIH U UCKATh MyTH UX JOCTUKCHHS.

HopmaTuBHBIE JOKYMEHTBI

Pabouas mporpamma o xumuu B 10-11 kiaccax pa3pabotaHa Ha OCHOBE HOPMaTHBHBIX
JIOKYMEHTOB:

1. ®enepanpHoro 3akoHa ot 29.12.2012 r Ne 273-@3 «O06 oOpa3oBaHuHM B
Poccniickoit denepanum».

2. ®enepanbHoro 3akona ot 31.07.2020 Ne 304-®3 «O BHeceHWH H3MEHCHUH B
@enepanbublil 3akoH «O0 oOpasoBanuu B Poccuiickoit @enepanuuy mo BOMpocaM BOCITHTAHUS
00y4aroIuXCsi».

3. lpukaz MunHoOpHayku Poccun ot 17.05.2012 Ne 413 «OO6 yTBepKIeHUU
denepanbHOTO  TOCYAapCTBEHHOTO  OOpa30BATENBHOTO  CTaHIApPTa  CPEAHEro  OOIMIEero
00pa3zoBaHUN.

4. Tlpuka3 Munnpocsemenusst Poccun ot 28.08.2020 r. Ne 442 «O06 yTBepxaeHUU
[Topsinka opraHu3alMM U OCYILIECTBJIEHHUS OOpa30BaTENIbHON JEATENIbHOCTH I10 OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM MporpaMmaM - o0pa3oBaTEeNbHBIM MPOrpaMMaM HA4yaJlbHOTO OOILEro,
OCHOBHOTO O0IIIETO U CPEHET0 00IIero 00pa3oBaHUs.

5. Ilpumepnas ocHOBHasg oOpa3oBaTelbHas MporpamMma CpeiHero  oOwIero
obpazoBanus. OnoOpeHo denepanbHbIM y4eOHO-METOIUYCCKIM OOBEAMHCHUEM II0 O0IIeMy
oOpa3zoBanuto. [Ipotokon 3acenanus ot 28 utons 2016 r. Ne2/16-3

Pabouas nporpamma o xumum B 10-11 kiaaccax paspaboTtaHa ¢ yueToMm:

1. Pe3ynbpTaToB rocyiapcTBEHHON UTOTOBOM aTTecTallu o XuMuH B 2022 rony.

2. OcHOBHOH 00pa3oBaTeNbHONW TPOTPAMMBI CpeaHEero ooOmero oOpa3oBaHus (B
cootBercTBUM ¢ PI'OC CO) MBOY r. Mypmancka COLL Ne31 umenu JI.B.)XKypuna.

3. Ipukaza Munnpocsemenns Poccum ot 20.05.2020 r. N 254 «O06 yTBepkaeHUU
dbenepanbHOTO TMepevHs y4YEeOHHKOB, MAOMYIIEHHBIX K HCIOJNB30BAHUIO TIPU peaTu3aliu
MMEIOLINX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTENIbHbBIX POrpaMM HayalIbHOIO OOIIEro,
OCHOBHOI'O 0OIIET0, CpeAHero oouero oO0pa30BaHUS OpPraHU3ALUSMH, OCYIIECTBISIOLIMMHU
00pa30BaTeNbHYIO IEATEIbHOCTD.

CTpykTypa padoueii nporpaMmMbl
Pabouas mporpamma mo XUMHHM BKJIIOYAaeT TPU paszjena: IUIaHUPYEMBbIE pPe3yJbTaThl

OCBOCHMUS MMPOTpaMMbI, COACPKAHNEC y‘Ie6HOFO npeamMeTa, TCMaTUICCKOC MIaHUPOBAHUC.

O01mas xapakrepucTuKa y4e0HOro npeamera
B cucreme ectecTBeHHO-HAyYHOr0 00pa30BaHUs XUMHS KaK y4eOHBIN MpeaMeT 3aHUMAaeT
Ba)XHOE MECTO B IIO3HAHMM 3aKOHOB MNPHUPOJBI, (HOPMUPOBAHMM HAYyYHOW KapTUHBI MHDA,
XUMHYECKONH T'PaMOTHOCTH, HEOOXOJUMOW JJIsi MOBCEAHEBHOM >XU3HU, HAaBBIKOB 3J0POBOIO H
0€301acHOro JJIs YeloBeKa M OKpYXarollel ero cpelbl oOpas3a jKU3HHU, a TAaKKEe B BOCHUTAHUU
HKOJIOTMYECKON KYJIbTYphl, (OPMUPOBAHUU COOCTBEHHOM TMO3ULMK IO OTHOIIEHUIO K
XUMHUYECKON MH(POpMAIUH, OTydaeMOoi U3 pa3HbIX HCTOYHHUKOB.



VYcneuHocTh M3ydeHUs y4eOHOro IpeiMeTa CBA3aHa C OBJIQJACHHUEM OCHOBHBIMHU
HOHATHAMHU XMMHUH, HAyYHBIMH (aKTaMH, 3aKOHAMH, TEOPHSIMH, IMPUMEHEHHEM IIOJydCHHBIX
3HAHUH NPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO Xumus MOXKET M3y4aThCsi Ha 0a30BOM U YriIyOJICHHOM
YPOBHSIX.

W3yyeHne XxuMuuM Ha yriryOJIeHHOM YpOBHE IPEIIOJIaraeT MOJHOE OCBOEGHHE 0a30BOTO
Kypca M BKJIIOYAeT PACHUIMPEHHE MPEIMETHBIX PE3yJbTaTOB U COACPIKAaHUS, OPUEHTHPOBAHHOE HA
HOATOTOBKY K TOCIIEAYIOMIEMY MPO(ECCHOHAIFHOMY 00pa30BaHUIO; PA3BUTHE UHIUBHIYyaIbHBIX
CHocoOHOCTEH O0ydJarommxcst myreM Ooiiee TiyO0OKOro, YeM 3TO MpeaycMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOCHHS OCHOB HAayK, CUCTEMAaTHYECKMX 3HAHWW; yMEHHE MPHUMEHATh NOJTyYCHHBIC
3HAHUS JJISl PEIICHUS TNPAKTHUYECKUX W y4eOHO-HCCIIEAOBATENBCKUX 3a/ad B W3MEHCHHOM,
HECTaHJApTHOM CHUTYyallMl; yMEHHE CHCTEMAaTH3MpOBaTh M 0000IIaTh MOTYYCHHbIC 3HAHUS.
N3yuenne mpeamera Ha YIiayOJIEHHOM YPOBHE MO3BOJSET CHOPMHPOBATH Yy OOYHaIOUIMXCS
YMEHHE AaHaIW3UpOBaTh, IPOTHO3MPOBATh M OLEHHBATH C TIO3UIHMU  SKOJIOTHYECKOMH
0€30I1aCHOCTH TMOCIIEICTBUS OBITOBOM U MMPOU3BOICTBEHHOM JI€ATEIILHOCTH Y€JI0BEKa, CBI3aHHOM
C MOJTy4EeHUEM, IPIMEHEHNEM U TIepepadOTKON BEIIECTB.

Wzyuenne npeamera «XWMHs» B 4acTh (OPMHUPOBAHUS Yy OOYYArOMIMXCS HAYYHOTO
MHPOBO33PDEHUS, OCBOCHUS OOIIEHAYYHBIX METOMOB IIO3HAHUS, a TaKkKe IPAKTHYECKOTo
NPUMEHEHHS HAayYHBIX 3HaHUI OCHOBAaHO Ha MEXIPEAMETHBIX CBS3SAX C MpeaMeTaMu o0sacTen
€CTECTBEHHBIX, MATEMAaTHYECKUX U TYMAaHUTAPHBIX HaYK.

[Ipumepnass mporpamma ydeOHOTO mpenMeTa «XHUMHS» COCTaBlieHA HAa OCHOBE
MOZYJIFHOTO TIPUHIIMIIA TOCTPOEHUS Y4eOHOT0 MaTepuaa, He OlpeessieT KOJMYECTBO YacoB Ha
U3ydeHHe Y4eOHOTrO IpeaMeTa M KJIacChl, B KOTOPBIX MPEAMET MOXeT u3ydaTthes. KypcuBom B
NPUMEPHBIX YYeOHBIX IpOrpaMMax BBIZACICHBI JIIEMEHTBI COJEPXKAaHUS, OTHOCAIIMECS K
pe3yabpTaTaM, KOTOPBIM 00YYarOIINECs «IIOTY4aT BO3SMOXHOCTh HAYUUTHCS».

[TpumepHas nporpaMma y4uThIBa€T BO3MOXKHOCTD MOJTYYCHHS 3HAHHUI B TOM YHUCIIE Yepe3
NPaKTUYECKYIO JEATETbHOCT. B mporpaMme conepKUTcs MpUMEpHBIN MepeYeHb MPAKTUIECKUX
pabot. [Ipu cocraBneHnu padboueil mporpaMmbl YUHUTENb BIpaBe BBHIOPATh U3 MEpEedHs padOTHI,
KOTOpBIE CUMTAeT HaumOOJee MeIeCOO0pa3HbIMHU, C YYE€TOM HEOOXOJUMOCTH JIOCTHKCHUS
IPEJIMETHBIX PE3YJIbTaTOB.

HN3y4yeHune XMMHMH HANIPABJIEHO HA JOCTHKEHHUE CJIEYIOIIUX HesIei:

° OCBOCHHE 3HAHHI 0 XUMHUYECKOH COCT&BHSIIOL[Ieﬁ eCTeCTBeHHO'HaquOﬁ KapTUHBL
MHpa, Ba)KHEHUIITNX XUMHYICCKUX IOHATHAX, 3aKOHAaX U TCOPUAX;
. OBJIAICHUC YMCHUAMHU MPUMCHATH IMOJYUYCHHBIC 3HAHUA  JIA 00BSICHEHHS

p33H006pa3HBIX XUMHUYECKHUX SIBJIEHUM U CBOMCTB BCIICCTB, OLUCHKW POJM XMMHUU B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUM U MOTYYEHUN HOBBIX MAaTE€PHAJIOB;

L] Pa3BUTHUC MMO3HABATCIILHBIX HHTCPCCOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B
MPOIIECCE CaMOCTOSITENILHOTO TMPHOOPETeHUsT XWMUYECKHUX 3HAHUM C HCIOJIb30BaHUEM
PA3IMIHBIX UCTOYHUKOB I/IH(bOpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

. BOCTHUTAaHNE YOCKJACHHOCTH B MO3UTHBHOW POJU XMMHU B JKU3HH COBPEMEHHOTO
06HI€CTBa, HCO6XO}II/IMOCTI/I XUMHUYCCKU TI'PaMOTHOTO OTHOLICHHUA K CBOEMY 3JI0POBbBIO U
OKpYXKarollleu cpere;

) MPUMEHEHNE MOJYyYEeHHBIX 3HAaHUM M yMEHHWH JUIsi O€30MacHOTO HCIIOIh30BaHUS
BEIIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SIICTBE W Ha MPOHM3BOJACTBE, pEIICHUS
MPAKTUYCCKUX 3ajJad B HOBCG}]H@BHOI\/II KHU3HU, MPECAYIPCKIACHUSA SIBHeHI/Iﬁ, HaHOCAIIUX BPEA
3/I0POBBIO UEJIOBEKA U OKPYKAIOILEN CpeJie.



IIpu peanu3zanuu JaHHON NPOrpaMMbl BBITIOJHAIOTCS CJIeAyIOIIMe 3a1aUM:

. dbopMupoBaTh Yy OOYyYarOmUXCS yMEHHS BHJIETh W IOHUMAaTh IIEHHOCTh
00pa3oBaHus, 3HAUUMOCTh XMMHUUYECKOTO0 3HAHUS JJIA KaXIOro 4YeJIOBeKa HE3aBUCHUMO OT €ro
po¢)eCCHOHAIBHON JEATEIHHOCTH;

o (dbopMUPOBATH MIPEICTABICHHUS 0 XUMHUYECKON COCTaBJISIONICH
€CTECTBCHHOHAYYHOU KapTHUHBI MUPA; YMEHUS OOBSACHATh OOBEKTHI M MPOIIECCH OKPYKArOIIEeH
JIEUCTBUTEIIBHOCTH, HCIIOJIB3YS JUISl ITOTO XMMHYECKUE 3HAHUS;

. OBJIQJICBaTh METOJIAMH HAy4YHOT'O TIO3HAHMUSI JUIsI OOBSICHEHUS XHUMHUYECKHX
SIBJIEHUA U CBOMCTB BELIECTB, OLCHKH POJIM XMMHUU B PA3BUTHUU COBPEMEHHBIX TEXHOJOTHH U
MOJTYYCHUHU HOBBIX MaTE€pPHUAJIOB;

o BOCIIUTHIBATh YOEKIEHHOCTh B MMO3UTUBHOM POJIM XUMHUHU B KU3HU COBPEMEHHOTO
oOmrecTBa, HEOOXOAUMOCTH TPAMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBI0 M OKpYXKaromen
cpene;

. MIPUMEHSTD MMOJTYyYEHHBbIC 3HAHUW JUIsi O0€30MacHOr0 KMCIOJb30BaHUS BEUIECTB U
MaTepUaIoB B OBITY, CEIBCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUICCKUX 3a7a4 B
MOBCEIHEBHOM JKM3HU, MPEIYNPEKIACHUS SIBICHHI, HAHOCAIIMX BpEl 3J0POBBIO UEIOBEKa W
OKpYXKaroIlEeH Cpese;

. pa3BUBATh [103HABATEIIbHBIE HMHTEPECHl, HMHTEIUICKTYaJlbHbIE W  TBOPUYECKHE
CIIOCOOHOCTH Y4YaIllUXCsA B TMPOIECCE H3YyYeHHUS HMMHU XHMMHUUYECKOW HAyKHM W €€ BKJIala B
COBPEMEHHBII HAYYHO-TEXHUYECKHI POrpecc;

o (dbopMHUpPOBATH BAXKHEHIIIME JOTUYECKUX OIEpaluii MBIIUICHUS (aHAU3, CHUHTE3,
000011eHIEe, KOHKpETHU3aIus, CPaBHEHHE M Jp.) B MPOIECCe MO3HAHUS CHCTEMbl BKHEHIIIMX
MOHATHH, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMHYECKUX BEILIECTB;

. OBJIAJICBATh KIFOYECBLIMH KOMIIETCHIIUSIMH (yueOHO-TI03HABATEIbHBIMH,
MH()OPMAIIMOHHBIMH, IIEHHOCTHO-CMBICIIOBEIMU, KOMMYHUKATUBHBIMH ).

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe
Jist 00513aTeNbHOTO U3YYeHUs y4eOHOTo mpeaMeTa « XUMHUs» Ha dTare CpeIHero oo1ero
oOpa3oBanusi ¢enepanbHbli TpPOGUIBHBIA y4eOHBIH IUlaH JUig  00Ie00pa3oBaTENbHBIX
yupexaenuit orBoaut 204 gacos. B Tom uucne mo 102 vaca B 10 m 11 kmaccax, u3 pacuera — 3
y4eOHBIX Yaca B HEZEIIIO.

Knacc Kon-60 uacoe 6 Bcezo uacoe 3a yueonwtii 200
Heoenro
10 kaace 3 102
11 kaace 3 102
HUToro na ocHoBHOM 204 yacoB
CTYNIEHH

Ilnannpyemble pe3y/ibTaThl 0CBOEHUsI YueOHOro Kypca «Xumus 10-11»
JIuunocmmnuie pezynomamoi:

e YYBCTBO TOPJOCTHU 3a POCCUNCKYI0O XMMHUYECKYI0 HAyKy, T'YMaHH3M, OTHOILIEHHUE K
TPYAY, LEJIeYCTPEMIIEHHOCT;

e TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY  JanbpHeimied  oOpa3oBaTeNbHOM U
npodeCCHOHATLHON TPACKTOPHH;

e yYMEHHE YIPABIISTH CBOEH MO3HABATEIBHOM JESITENBHOCTHIO;

e (opMHpOBaHUE IIETIOCTHOH €CTECTBEHHO-HAyYHOH KapTUHBI MHpa, HEOThEMJIEMOM
4acThIO KOTOPOH SIBJISIETCS] XUMUYecKasi KapTUHA MUpA.

Memanpeomemmnule pezyibmamaoi:
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e HCIIOJIb30BAaHUEC yMeHI/If/’I )41 HaBbIKOB Pa3JIMYHBIX BHUI0OB MO3HABaTEIbHOU
JIeATEIbHOCTH, MPUMEHEHHH OCHOBHBIX METOJOB TMO3HAHUS (CHCTEeMHO-UH()OPMAIIMOHHBIN
aHaJIu3, MOJICITMUPOBAHKE) IS U3YUCHHSI Pa3IMYHBIX CTOPOH OKPYXKAOIIEH TCHCTBUTEIIBHOCTH;

e HCIOJIb30BAaHHE OCHOBHBIX HHTEIICKTYaJIbHBIX OIepaIlnii:

e (dopMmynupoBaHWE THUIOTE3, aHaJIM3 W CHUHTE3, CpaBHEHUE, O0OOIICHHE,
CHCTeMAaTH3AallNs, BbISIBICHUE IIPHYMHHO-CIICACTBCHHBIX CBA3EH, IOMCK aHAJIOTOB;

e yMEHHE TEHEepPUPOBAThb UJAEH U ONPEACNSATb CPEIACTBA, HEOOXOAUMBIC I HX
peanu3anum;

e YMCHUC ONPCACIATH LCIN U 3aJa4dr ACATCIbLHOCTH, BBI6I/IpaTb CpeacTBa pcain3alnuun
IeJTM U IPUMEHSTh UX Ha MPAKTHKE;

e MHCIIOJIB30BAHUC PA3JIMYHBIX MCTOYHHUKOB IJId INOJYUCHUSA XUMHYECKOU I/IH(bOpMaI_[I/II/I,
NOHUMAaHHE 3aBUCUMOCTH COJCpKaHus ©U (OPMBI TPEACTaBICHUS HHPOpMAIMU OT Ielei
KOMMYHUKAIIUU U aapccarta.

Ilpeomemmnuie pesynomamal:

Buinycknuk nayuumesn:

® packphIBaTh Ha IMpUMEpax pPOJb XUMUU B (OPMHUPOBAHWU COBPEMEHHOM HAyYHOM
KapTUHBl MHpPa M B MPAKTHUYECKOH JEATENbHOCTH YENIOBEKAa, B3aMMOCBSI3b MEXKIY XUMHUEH H
JPYTUMHU €CTECTBEHHBIMU HAYKaAMU,

® WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJIECHUE M SBOJIOLHUIO OPTraHUYECKOW XUMHH KaK
HAyKH Ha Pa3IMYHBIX UCTOPHUUECKUX ITAIlaX €€ Pa3BUTHUS;

® YCTaHABJIWBAaTh IPUUYMHHO-CIICICTBEHHBIC CBSI3M MEXJYy CTPOCHHEM aTOMOB
XUMHUYECKHUX JIEMEHTOB U MEPUOANIYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX JIEMEHTOB M UX
COCIMHEHUI B COOTBETCTBMM C TIOJIO)KEHHEM XHMHUYECKUX DOJIEMEHTOB B NEPUOAMYECKOM
CUCTEME;

e aHAIM3HPOBATh COCTaB, CTPOCHHE U CBOICTBA BEIIECTB, MPHUMEHSSI TMOJOXKCHUS
OCHOBHBIX XMMHYECKUX TEOpUN: XMMHUYECKOTO CTPOEHHUS OpPraHUYEeCKUX coenuHeHuit A.M.
Bytneposa, crpoeHusi aroma, XUMHUYECKON CBSI3U, AIEKTPOJIUTUYECKON TUCCOIMAIIMU KUCIOT U
OCHOBaHUH; yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3H MEXKIY CBOWCTBAMHU BEIECTBA U
€ro COCTaBOM U CTPOEHUEM;

® [IPUMEHATH TMpaBUJA CHUCTEMATHYECKON MEXIYHAapOJHOH HOMEHKJIATyphl Kak
CpEeICTBA pa3NUYCHHs U UACHTU(HUKAIIUH BEIIECTB M0 UX COCTaBY U CTPOCHHIO;

® COCTaBJSATh MOJIEKYJSPHBIE U  CTPYKTYpHbIe (OPMYJBI HEOPTaHUYECKUX U
OpraHWYECKHUX BEIIECTB KaK HOCUTENEeH MH(OpMAIMU O CTPOCHHH BEIIECTBA, €r0 CBOMCTBAX U
MPUHAJIEKHOCTH K OMPE/IETICHHOMY KJIaCCy COeIMHEHMUIA;

® OOBSICHATH TPUPOAY M CHOCOOBI OOpa30BaHMSI XUMHUYECKON CBS3U: KOBAJICHTHOMU
(TONsIpHOM, HEMOJIIPHOM), MOHHOM, METAUIMYECKOW, BOJOPOJHONM — C IEJIBI0 ONpeaeiIcHUs
XUMUYECKON aKTUBHOCTH BEILIECTB;

® XapakTepH30BaTh (PU3NUYECKHE CBOMCTBA HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB U
YCTaHABIMBATh 3aBUCHUMOCTh (DU3WYECKUX CBONCTB BEHIECTB OT THIA KPUCTALTHYECKON
peleTKy;

® XapakTEepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHMHM XHUMHUYECKHUX CBOWCTB MPOCTHIX
BEILECTB, BOJOPOJAHBIX COEIMHEHH, BBICHIUX OKCHIOB U TUAPOKCHJIOB;

® MPUBOIAUTH TPUMEPHl XUMHUYECKHX PEAKIHMK, PaCKPHIBAIOIINX XapaKTEepPHBIC
XUMHUYECKHE CBOMCTBA HEOPTaHUUYECKUX U OPTAHMYECKUX BEIIECTB N3YUEHHBIX KJIACCOB C IENBI0
UX UISHTU(PHUKAIUU U 00bICHEHUS 00JaCTH TPUMEHEHUS;

® ONpenemsiTh MEXaHU3M PEAKIMU B 3aBUCUMOCTH OT YCJIOBHM MPOBEICHUS PEAKIUU 1
MIPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKAHMS XMMHUYECKUX PEAKIIN HA OCHOBE TUTIA XUMUYECKON
CBSI3U U aKTUBHOCTU PEAreHTOB;



® YCTaHaBJIHMBAThb 3aBUCHUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHM
OT XapakTepa B3aUMHOI'0 BIMSIHMS aTOMOB B MOJIEKYJax € LEbI0 IPOTHO3UPOBAHUS MPOTYKTOB
peaxkiuu;

® YCTaHaBIMBAaTh 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOM peakUud U CMELICHHs
XMMHYECKOT'O PAaBHOBECHS OT PA3JIMUYHBIX (DAKTOPOB C LENIbIO ONPEAETICHUs ONTUMAIbHBIX
YCIIOBUM NPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;

® YCTAaHaBIMBAaTh TI'€HETUYECKYIO CBsS3b MEXAYy KilaccaMH HEOPraHWYEeCKUX MU
OpPraHMYECKHUX BeLIeCTB Ui OOOCHOBaHMS HNPUHUUNMAIBHON BO3MOXKHOCTU IOJTY4EHUS
HEOPraHMYECKUX U OPraHMYECKUX COEUHEHHH 3aJaHHOr0 COCTaBa U CTPOEHUS;

e 10AOUpaTh PEareHThl, YCIOBUS M ONPENENATh NMPOIYKTHl pEaKLuil, MO3BOJSIOIINX
peanu3oBaTh  JIAOOpPATOpHBIE M NPOMBILIUIEHHBIE  CIIOCOOBI  MOJIyYEHHMs]  BaXKHEHIIuX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

® OIpeNeNsATh XapakTep cpenbl B pe3yipTaTe TIHAPOIM3a HEOPraHWYECKUX MU
OpPraHMYECKUX BELIECTB M MPUBOIUTH MPHUMEPHI TMAPOIM3a BELIECTB B MOBCEIHEBHOHN JKU3HU
YeJI0BEKa, OMOIOTHYECKUX OOMEHHBIX MPOIECCaX U MPOMBIIIJICHHOCTH;

® [PUBOJIUTH IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUH B INPUPOJE,
IPOM3BOJICTBEHHBIX IPOLIECCaxX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

e 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHUE HEOPraHMUYECKUX U OPraHMYECKHUX
BEILIECTB U UX PEAKIMHA B IPOMBIIIJICHHOCTH U OBITY;

® BBHINOJHATH XUMHUYECKHM OKCIIEPUMEHT IO PACIO3HABAHHWIO U  IMOJIYYEHHIO
HEOPraHMYECKUX U OPraHMYECKUX BEILLECTB, OTHOCALIMXCS K Pa3jIMUHBIM KJjlaccaM COEIMHEHUH,
B COOTBETCTBUU C NPaBWJIAMM M IpueMaMu 0e30macHoi paboThl ¢ XMMUYECKMMHU BELIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHHUEM;

® [POBOAMTH pacyeTbl HAa OCHOBE XMMHUYECKMX (GOpMYJIT M YpaBHEHHM peaxiuii:
HaXOXXJCHUE MOJIEKYIApHONH (OPMYJIbI OpPraHUYECKOro BELIECTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, UM IO MPOAYKTaM CrOpaHMsl; pacueThl
MaccoBOM 01U (Macchl) XMMHUYECKOTO COEAMHEHUS B CMECH; pacyeTbl Macchl (0Obema,
KOJIMYECTBA BEILECTBA) MPOAYKTOB pPEAKLMU, €CIU OJHO M3 BEUIECTB JAaHO B M3OBITKE (MMeEeT
IOPUMECH); pPacdyeThl MaccOoBOM MM OOBEMHON J0JIM BBIXOJA MPOAYKTAa pPEaKLUUU OT
TEOPETUYECKH BO3MOXKHOT'O; pacyeTbl TEIUIOBOTO 3(p¢eKTa peakuu; pacyeTbl O0OBbEMHBIX
OTHOILEHHUH ra30B MPU XMMUYECKHX PEAKLHUAX; pacyeTbl Macchl (00beMa, KOJTMUECTBa BELECTBA)
IPOAYKTa pEaKUH, €CIM OJHO M3 BELIECTB JIAHO B BHJE PAacTBOpA C ONPEAEICHHON MaccOBON
JI0JIEN paCTBOPEHHOTO BEILIECTBA;

® UCMOJb30BaTh METO/Abl HAay4yHOTO I[IO3HAHUS: aHalu3, CHUHTE3, MOJEIUPOBAaHUE
XUMHYECKHX MPOLECCOB M SIBICHUH — NpPHU pEHIeHUH Y4eOHO-HCCIIeIOBAaTEeNbCKUX 3a/ad 10
U3Yy4EHHIO CBOICTB, CIOCOOOB MOyYEHUS U PAaCO3HABAHUS OPraHMYECKUX BEILECTB;

e BJaJETh NpaBWIaMHU 0€30MacHOr0 OOpallleHUsl ¢ €IKUMH, TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

® OCYUIECTBIATh MOMCK XMMHUYECKON HMH(pOpMAIMK 10 Ha3BaHUAM, MJEHTU(UKAaTOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

® KPUTHYECKM OLIEHMBAaTb W HMHTEPIPETUPOBATH XMMHMUYECKYI0 HMH(OpMAIHIO,
COJIEpKALIYIOCS B COOOLIEHHSIX CPEACTB MaccOBOM nHpopmanuu, pecypcax MHrepHera, HayuHO-
HOIMYJISIPHBIX CTaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJIAX BBIABIICHUS
OIIMOOYHBIX CYXIE€HUN U (OPMUPOBAHUS COOCTBEHHOM MO3UINY;

® YCTaHaBIMBATh B3aUMOCBS3M MEXIY (pakTamMu M Teopuei, MPUUMHON U CIEeICTBHEM
IpU aHajM3e NPOOJIEMHBIX CHUTyallMii M OOOCHOBAaHMM NPHUHUMAEMBIX PEIICHWH Ha OCHOBE
XUMHUYECKHX 3HAHUIA;

® TPEJCTABISITH MMYTH PELIEHUs INI00ATBHBIX MPOOJIEM, CTOSIIIUX MEPE]] YeTOBEYECTBOM,
U TIEPCIIEKTUBHBIX HAIPaBIEHUHN Pa3BUTHS XUMUYECKUX TEXHOJIOTUH, B TOM YHCJIE TEXHOJOTHUI
COBPEMEHHBIX MAaTepUaJIOB C Pa3IMYHON (PYHKIMOHAIBHOCTHIO, BO3OOHOBIISIEMBIX UCTOYHUKOB
CBIPBS, TepepabOTKU M YTHIIM3AlMH TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.
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Bovinycknuk noayuum 603moicHocms HAyuumsca:

° q)OpMy.]'II/IpOBaTB OeJib HUCCICAOBAaHMA, BbBIABUTATH U MPOBCPATH SKCIICPHUMCHTAJIBHO
THIOTE3bl O XWMHYECKMX CBOWCTBAaX BELIECTB Ha OCHOBE HMX COCTaBa W CTPOCHHS, HUX
CIIOCOOHOCTH BCTYIaTh B XMMMUECKHE PEAKIUH, O XapakTepe U MNPOAYKTAaX pa3INdHbIX
XMMHYECKUX PEaKIuii;

® CaMOCTOATCIIBHO INNIAHUPOBAaTb U IMMPOBOAHUTL XHUMHYCCKHUC OKCIICPUMCHTBI C
co0uIr0/IeHrEeM IIpaBuII 6e301acHOi paboTHI C BellecTBaMH U Ja00paTOpPHBIM 000pyI0BaHUEM;

® UHTEPIPETUPOBATH JaHHBIC O COCTABE U CTPOCHUH BEIIECTB, TOJIYYCHHBIC C TIOMOIIBIO
COBPEMEHHBIX (PU3UKO-XMMHUYECKUX METO/IOB;

® ONHCBHIBaTh COCTOSIHUE OJJICKTPOHA B arOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYCCKUX HpeIICTaBJIeHI/Iﬁ O CTPOCHUH aTOMa IJid 00BSICHEHUS PE3YJIbTATOB CIICKTPAJILHOIO
aHaJn3a BEILECTB,;

® XapaKTepH30BaTh POJIb a30TOCOACPKAIIUX TETEPOLMKINYCCKUX COCTUHCHHH |
HYKJICMHOBBIX KUCJIOT KaK BAXKHENIINX OMOJIOTHYECKHA aKTUBHBIX BCIIICCTB,

® [POrHO3MPOBATH BO3MOXKHOCTh IIPOTCKAHHS  OKHCIUTEIbHOBOCCTAHOBHTEIBHBIX
peaKIMii, JIeKAaIUX B OCHOBE IPUPOIHBIX U MIPOM3BOJICTBEHHBIX MPOLIECCOB.

Coaep:xxanue TeM y4eOHOI0 nmpeamera.
10 kaacc

OCHOBBI OPraHu4ecKOi XUMHHU

[losiBeHne M pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. IIpeamer opranudeckoit
XUMHUU. MeCTO U 3HaUeHHE OPraHWYeCKOM XMMHH B CUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

XHUMHUYECKOE CTPOCHUE KaK MOPSAOK COCIMHEHHS aTOMOB B MOJIEKYJE€ COIVIACHO HX
BaJIeHTHOCTH. (OCHOBHBIC TIOJOXKEHUS TEOPHUH XHUMHUUYECKOTO CTPOCHHUSI OpPraHUYECKUX
coenuHeHuil A.M. byrtnepoBa. YriepoaHblii CKeJIeT OpraHMYecKONM Mousekylsbl. KpaTHOCTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOIO CTPOEHHS MOJIEKYIL.
Nzomepust u uzomepsl. [lonstue o QynkunonansHoil rpynme. IlpuHuunel kimaccugpuranuu
OpraHWYECKUX COeAMHEHUH. MexayHapoaHas HOMEHKJIATypa € TPUHIMIBI 00pa3oBaHUS
Ha3BAHUN OPraHUYECKUX COCIUHECHUN.

Knaccudpukanyus U OCOOEHHOCTHM OpPraHUYECKUX peakluuid. PeaklnnoOHHBIE IIEHTPHI.
IlepBoHavabHBIE OHATHS O TUIAX U MEXAHU3MAaX OPraHUYECKUX peakuui. [ OMOIUTHYECKUN U
TETEPOTUTUYCCKUN Ppa3pblB  KOBAJICHTHOM XHMMHUYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIN U
MOHHBIN MeXaHu3MbI peakiuu. [lonstue o Hykneodumne u snexTpoduie.

AnkaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl MeTaHa. sp 3 -
rubpuan3aiys opouraneii aToMoB yriepona. ['omonoruueckuit psa u odmas Gopmyna aakaHoB.
CucremaTnueckasi HOMEHKJIATypa alKaHOB U paJauKaiioB.VI3omepusi yriepoJHOro CKelera.
Ou3nyecKkue CBOWMCTBA aJIKAaHOB. 3aKOHOMEPHOCTH U3MEHEHUs (U3MYECKUX CBOWCTB.
XWMHYECKHME CBOWCTBA  QJKAaHOB: TANOTCHHPOBAaHHE, JETUAPUPOBAHUE, TEPMUYECKOE
pa3ioXeHue, KPeKUHT KaK CIOCOOBI TMOJTYYeHHsS Ba)XHEHIIUX COETUHEHHI B OpraHMYeCcKOM
cuHTe3e. ['opeHne ajiKkaHOB Kak OJHMH M3 OCHOBHBIX MCTOYHHMKOB TEIJIa B MPOMBIIUIEHHOCTH H
ObITy. M30Mepu3anus Kak croco0 MOMy4eHHs BBICOKOCOPTHOTO OeH3uHA. MeXaHu3M peakiuu
cBOOOAHOpauKanbHOro 3amenieHus. [lonydenue ankanoB. Peakuust Bropua. Haxoxnenue B
MPUPOAE U IPUMEHEHHUE AJIKAHOB.

Huknoankansl. CTpoeHue MoiieKyn HuKiIoaikaHoB. OOmas GopMmyna HHUKIOATKaHOB.
Homenkmarypa  nmkimoankaHoB.  M3omepus — IUKIOAIKaHOB:  YIJIEPOJHOIO  CKEJETAa,
Me)XKKJIaccoBasi, MPOCTpaHCTBEHHas! (Luc-TpaHc-u3omepusi). Crneundurka CBONCTB HUKIOATKAHOB
C MaJIbIM pa3MePOM LUKIIA. Peakiiuu npucoeIMHeHUs U paJuKalbHOTO 3aMELLECHHUS.

AJKeHBbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl ATHJIEHA. Sp 2 -
rubpuan3anus opOuTaneil aTOMOB yriaepoaa. G- M T-CBSA3H. | OMONOTHYECKHH psia U oOmas
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dopmyna amkeHoB. HomeHnkmarypa ankeHoB. M3oMepus anKeHOB: YTIEPOIHOTO CKENeTa,
MOJIOKEHUS KpPaTHOW CBSI3M, MPOCTPAHCTBEHHas (LMC-TPAHCU30OMEPHS), MEXKKIacCcOoBasl.
Ou3nyecKkue CBONCTBA aTKEHOB. Peakmuu 3JIEKTPOPIIBHOTO TMPUCOCTUHEHHSI KaK CIOCO0
nojiyueHus: (PyHKUMOHAIBHBIX MPOU3BOJHBIX yrieBoaopoaoB. [IpaBuino MapkoBHHKOBA, €ro
JJIGKTPOHHOE OO0OCHOBaHWE. Peaknuu OKUCICHHS U mojduMepu3anud. [loaudTuieH Kak
KPYIMHOTOHHAXHBIA MPOJAYKT XUMHUYECKOro Mpou3BojcTBa. [IpombinuieHHble U 1a00paToOpHbIE
criocoObl noiryuenust ankeHos. [IpaBuiio 3aiinieBa. [I[pumenenue aikeHoB.

Anxaguensl. Krnaccudukanus ankajiveHOB IO B3aMMHOMY DACIONIOXKEHHIO KPaTHBIX
cBszei B Monekyne. (OcCOOGHHOCTH JJCKTPOHHOTO H  MPOCTPAHCTBEHHOTO  CTPOSHUS
COMpsDKEHHBIX ankagueHoB. OO6mas ¢opmyna ankangueHoB. Homenknatypa u  u30MepHs
ankaaueHoB. PU3NYECKHE CBOMCTBA aJKAJAMEHOB. XUMHUYECKHE CBOMCTBA AJIKQAUEHOB: PEaKLIMU
pUCOeANHEeHUs (TUIPUPOBAHME, TaJOTeHUPOBAaHUE), TopeHust U noiaumepusauuu. Briag C.B.
JlebeneBa B TOJIy4eHHE CHHTETUYECKOrO Kaydyka. Bynkanuzamuss kayuyyka. PesuHa.
MHuoroo6pa3ue BUIOB CHHTETUYECKMX KaydyyKoB, MX CBOWCTBa M mpumeHeHue. llomyuyenue
aJIKaIMEHOB.

ANKHMHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIBl AlleTHIICHA. Sp-
ruOpuau3anys opouTaneit aroMoB yriepoaa. ['omonoruueckuii psa u obmias GopMyia aaTKuHOB.
Homenkinarypa. M3omepusi: yriaepogHoro ckeuaera, MOJI0KEHUsI KPaTHOM CBA3HM, MEXKKIIACCOBasl.
®u3nyecKue CBOMCTBA ATKUHOB. XUMUYECKHE CBOWCTBA AJIKUHOB: PEAKIIMH MIPUCOCIUHEHUS KaK
Croco0 moy4eHus MOJMMEPOB U JPYTUX IMOJIE3HBIX NPOAYKTOB. Peakuuu 3amenienus. ['openue
aleTUJIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOTO TUIAMEHH JUIsl CBApPKM U PE3KU METAJIOB.
[Tomyuenue areTuneHa MUPOIU30M METaHa U KapOuaHbIM MeToioM. [IpuMeHeHe aleTuneHa.

Apensbl. Uctopust oTkpbiTust 6eH3051a. COBpeMEHHbIE MPECTaBICHUS 00 AIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpPOCHUU OeHszona. l3omepuss M HOMEHKIATypa TOMOJOIOB OeH30a.
O6mas ¢opmyna apeHoB. du3mdeckue cBoiicTBa OeH3o0ja. XHMHUYECKHE CBOWCTBA OCH30IIA:
peakiuu ANEeKTPOPUIBHOTO 3aMelleHus: (HUTpPOBAaHUE, TaJOreHHUPOBAHUE) Kak Crocod
MOJIYYCHUS XMMHYECKHUX CPEJCTB 3alllUThl PACTEHUW; TMPUCOCHAUHEHHS (TUAPUPOBAHUE,
raJIOTeHUPOBAHKE) KaK JOKAa3aTENIbCTBO HEMPEIeIbHOTO XapakTepa OeH3ona. Peakius ropeHus.
[Tosryuenue Genzona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB TOsIyoJia. B3aumHoe BiIMsiHME aTOMOB
B MoJekyne Tonyona. OpueHTtannoHHble 3PdexTsl 3amectuteneil. [IpumeHeHne romosaoros
OeHsona.

Cnuptel. Knaccudukanus, HOMEHKIaTypa COUPTOB. ['omonormueckuii psim ¥ oOmas
dbopmyra mpeneabHbIX OJHOATOMHBIX CIIUPTOB. M3omepus. dusndeckrue CBOMCTBA MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas CBsA3b MEXKIY MOJEKYJIAMH U €€ BIUSHHE Ha (PU3NYECKUE
CBOMCTBAa CHNHPTOB. XHMMHYECKHE CBOMCTBA: B3aMMOJICUCTBHE C HATPHUEM KaK CIOCO0
YCTaHOBJICHHSI HATU4YUsI THAPOKCOTPYMIBI, C TAJIOr€HOBOAOPOJAMH KaK CHOCO0 MONydeHus
pacTBOPUTENICH, BHYTPH- U MEXKMOJICKYJIApHAas Jeruapartanus. Peakius ropeHus: CoupThl Kak
toriBo. [lomyueHue »dTaHOna: peakmust OpOKEHUS TIIOKO3bI, THUApATallus dSTUJICHA.
[Ipumenenue metaHona W dTaHosa. DUBMOJIOTHYECKOE IEHCTBUE METAHOJA W JITaHOJIa Ha
OpraHuM3M YeJOBEKa. OTWUJICHIVIMKOJIb W TJIULUEPUH KakK TMPEACTABUTEIN MPENeIbHBIX
MHOTOAaTOMHBIX criupToB. KauecTBeHHast peakiusi HA MHOTOATOMHBIE CIIUPTHI M €€ IPUMEHEHUE
JUIsl pacliO3HABAHMS TJIMLIEPUHA B COCTaBE KOCMETUYECKUX cpeAcTB. [IpakTrueckoe npuMeHeHne
STUJICHTIIUKOJIS U TJIUIEPUHA.

®enon. Ctpoenue Monekynbl GeHona. BlanmHoe BiusiHEE aTOMOB B MoJieKyle ¢eHoa.
®dusndeckue cBoicTBa (heHoma. XUMUYECKHE CBOWCTBA (PEaKIMH C HATPUEM, THAPOKCHIOM
HaTpus, Opomom). Ilomydenuwe denona. Ilpumenenue QeHona. ANBIETHABI U KETOHBL
Knaccudukanmst anpaeruioB 1 keToHOB. CTpOe€HUE TPENETbHBIX albJCTHI0B. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE KapOOHUIBHOU Tpynimbl. ['oMonmorndeckuit pss, oOrast Gpopmyina,
HOMEHKJIaTypa W HM30MEpHsl TPEACNIbHBIX albAeTUI0B. DU3HUEeCKHe CBONCTBA MPENeTbHBIX
anbAETUI0B. XUMHUUYECKUE CBOMCTBA MPEIENIbHBIX albJETHI0B: THIPUPOBAHKUE; KaYECTBEHHbIE
peakuy Ha KapOOHWIBHYIO TPymmy (peakius «cepeOpsHOro 3epkajay, B3auMOJICUCTBHE C
ruapokcugoM Meau (II)) u ux mpumeHeHue s OOHApPYKEHHUS TPEAETBHBIX ANbJIETHIOB B
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IIPOMBIIIIEHHBIX CTOYHBIX Bojax. [lomydeHue npelnenbHbIX ajdbAETUAO0B: OKUCIEHHE CIUPTOB,
ruaparanus  anetwieHa (peakmus KydepoBa). TokcuyHOCTh anmpaeruioB. [lpumenenue
dopmanpaernia U anetaibaeruaa. AIETOH Kak MpeAcTaBUTeNb KeTOHOB. CTpPOEHUE MOJICKYIIBI
arieroHa. OCOOEHHOCTH peaklMy OKUCIIEHUs aleToHa. [IpuMenenue aneToHa.

KapOonoBeie kucnotel. Kiaccupukanuss W HOMEHKJIATypa KapOOHOBBIX —KHCIIOT.
CrpoeHre  HpenelNbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCIOT.  ODJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIbHOM rpynmbl. ['oMmonoruueckuit psaa u odmas popmyna
IpEIeNbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @DHU3MUECKHE CBOMCTBA IpEIEIbHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOMCTBA MpPEIECIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT (peakLUu C METaUIaMU, OCHOBHBIMHM OKCH/IaMH, OCHOBAaHUSIMHM U COJISIMH)
KaK TOATBEP)KJICHHE CXOJCTBA C HEOPTaHMYECKUMH KucIoTamu. Peakuus stepupukanum u ee
oOparumocTh. BnusHue 3amectureneil B YIJIeBOJOPOJHOM pajuKaie Ha CUILy KapOOHOBBIX
KUACIOT. OCOOEHHOCTH XMMUYECKHX CBOWCTB MYpPaBbUHOW KUCIOTHI. [loyueHue mpenebHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCICHHE aJIKAHOB, aJKEHOB, IEPBUYHBIX CIHMPTOB,
aIbJeTua0B. BaxHeine npeAcTaBUTeNd KapOOHOBBIX KHUCIOT: MYpPaBbHUHAs, YKCYCHas |
OeH30lHas. Beicmme mnpenenbHble M HempejaeibHble KapOOHOBbIE KHCIOTHL. OnrTudeckas
nuzomepus. AcummeTpuyecKkuil aToM yrieposa. Ilpumenenne kapOOHOBBIX KUCIIOT.

Cnoxuble »pupel u kupbl. CTpoeHHME M HOMEHKJIATypa CJIOXHBIX 3(HUpPOB.
MesxkiaccoBasi H30MepHsi C KapOOHOBBIMHU KUCIOTaMU. CIIOCOOBI MOTY4EHUS CIIOKHBIX H(PHPOB.
OOparumocth peakuuu sTepuduxanuu. IIpumeHeHue CclIOXKHBIX 3QUPOB B MNHIIEBOH U
napoMepHOH MPOMBINUICHHOCTH. JKHPBI Kak CIOXHBIE S(GUPHl TIUIEPUHA U BBICIINX
KapOOHOBBIX KHCJIOT. PacTurenbHble M >KMBOTHBIE JKMPBI, UX cocTaB. DHU3MUECKUE CBOWMCTBA
KUPOB. XMMHUYECKUE CBOMCTBA JKMPOB: T'MAPUPOBAHUE, OKUCICHHE. [ MApOIN3 WM OMBLIECHUE
KHUPOB KaK CHOCOO NPOMBIIIJIEHHOTO IOJYYeHHUs COJEeH BBICHIMX KapOOHOBBIX KHCIIOT.
[Tpumenenue >xupoB. MBUIA KaK COJH BBICIINX KapOOHOBBIX KHCIOT. MOIOIINE CBOWCTBA MBLJIA.

Vraesoasl. Knaccudukauus yrineBogoB. dusnueckue CBOWCTBA U HaXOXKICHUE
YIJIEBOJOB B Ipupone. [Toko3a Kak anbJeruJoCnupT. XHUMHUYECKHE CBOMCTBA TIUIFOKO3BI:
alIMPOBaHUE, AIKWINPOBAHHUE, CIIUPTOBOE U MOJIOYHOKHCII0€ OpoXxeHue.
OKCHepUMEHTAJIbHBIE JIOKA3aTEeJIbCTBA HAJIMYMS albJECTHJAHON U CIHUPTOBBIX I'PYII B IJIHOKO3E.
[Tonydyenue rmroko3sl. PpyKTO3a Kak M30Mep ItoKko3bl. Pubosa u ge3okcupudosa. Baxueimne
aucaxapuibl (caxaposa, JakTo3a, MalbTo3a), UX CTpOeHHE U (pusmdeckue cpoicTBa. ['maponus
caxapo3bl, JaKTO3bl, MaJbTO3bl. Kpaxmanm M LemIono3a Kak OHOJIOrMYecKHe MOJUMEpHI.
XUMHYeCKHe CBOMCTBA Kpaxmaia (TUAPOJIN3, KaYeCTBEHHAs PEaKIUs ¢ MOJ0M Ha Kpaxmall U ee
OpUMEHEeHHEe sl OOHapyKeHHs KpaxMana B IpOJIYKTaX MUTaHUsA). XUMHUYECKHE CBOWMCTBa
LEJUTIONO03bL: TUIPOIN3, 00pazoBaHue CIOXKHBIX 3¢hupoB. [Ipumenenne u 6uonoruyeckas poib
yrieBoAoB. OKHUCIIEHHE YIJIEeBOJOB — HCTOYHUK SHEPrHMM JKUBBIX OpraHu3moB. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha NMpUMEpPE aleTaTHOrO BOJIOKHA. MneHTudukanus opraHu4ecKux
coenuHeHul. ['eHeTHUEeCKas CBA3b MEKIY KllacCaMH OPraHUYECKUX COEIUHEHUM.

Awmunsl. [lepBuuHble, BTOpUYHbIE, TPETUYHBIE aMUHBI. Kiaccudukanus aMuHOB O THITY
YIIEBOAOPOAHOIO pajvKala M 4YHCIy AaMUHOTPYNI B  MOJEKyJe. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHME MpeAebHbIX aMUHOB. DU3nUecke cBOWCTBa aMUHOB. AMUHBI KaK
OpraHMYECKHE OCHOBAHMS: PEaKLUUU C BOJOM, Kucioramu. Peakuus ropeHus. AHWIMH Kak
IPEJICTaBUTENIb apOMaTHUeCKUX aMUHOB. CTpoeHue aHwinHa. [IpuunHbl ocnabieHus OCHOBHBIX
CBOICTB aHWJIMHA B CPABHEHUM C AMUHAMU MIPEAETIBHOTO psia. XMMHUECKHUE CBOMCTBA aHWJINHA!
B3aMMOJIEiCTBHE C KUCIOTaMH, OpoOMHON BOJoH, okucinenue. [lodydeHne aMuHOB
AIKWINPOBAaHUEM aMMMaKa M BOCCTAaHOBJIEHHMEM HHUTPOIPOM3BOJIHBIX YIJIEBOIOPOAOB. Peakuus
3unuHa. [IpumeHeHne aMHHOB B (apMaleBTUYECKOW MPOMBIIUIEHHOCTH. AHUJINH KaK ChIpbe
JUIsl IPOU3BOJICTBA aHWJIMHOBBIX Kpacutesneil. CUHTE3bl HA OCHOBE aHUJIMHA.

AmvuHOKHCTOTEI u Oenku. CoctaB u  HoMeHkiatypa. CTpoeHWe aMHUHOKHCIIOT.
I'omonornyeckuii psA NOPEAENbHBIX AMHUHOKUCIOT. M30Mepusi NpeaenbHbIX aMHHOKHCIOT.
O®uznyeckue CBOICTBA NPENENbHBIX aMHHOKHUCIOT. AMHHOKUCIOTHI Kak aM@oTepHbIe
oprannueckue coequHenus. Cunres nentuaos. llentuanas cBsa3p. buonornueckoe 3HaueHUeE o-
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aMHHOKUCIOT. OO0JIaCTH NMPUMEHEHUs] aMUHOKHCIOT. Belku Kak HpupoaHble OHOMOIUMEpHI.
CocraB u ctpoeHue OenkoB. OCHOBHBIC aMHHOKHCIIOTHI, oOpasyromue Oenku. XHUMHYECKUE
CBOWCTBa OEJNKOB: THAPOJM3, JE€HATypalys, KauyeCTBEHHbIC (IIBETHBIC) pPEaKUUU HA OCNKH.
[IpeBparenust GenkoB MUIIKM B opranusme. buonornueckue QpyHkuuu O0enkoB. JlocTukeHus B
U3YYEHUU CTPOEHMSI U CHHTE3a OENIKOB. A30Tcoaepialllieé I'eTepOLUKINYECKUE COEIUHEHUS.
[luppon W nNUPUAMH: DSJIEKTPOHHOE CTPOEHUE, apOMATUYECKHIl XapakTep, pa3iudyue B
IIPOSIBJIEHUU OCHOBHBIX CBOWCTB.

HyknennoBble kucioTel: cocraB U crpoeHue. Crpoenne HykineoTunoB. Cocras
HykiaenHoBeIX kuciaor (JJHK, PHK). Poib HYKIEHMHOBBIX KHUCIOT B >KU3HEACATEIHHOCTU
OpraHu3MoB. BricokoMonekyisipHble coenHEeHHs. OCHOBHBIE MOHATUS BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, IIOJUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALNU.
Knaccudpukanus mnomumepoB. OCHOBHBIE CIOCOOBI  IOJYyYEHHUS  BBICOKOMOJIEKYISPHBIX
COCIMHEHUI: peaKUuu NOoJUMEpU3allMM M NoJduKoHAeHcauuu. CTpoeHue U CTpyKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOCHHUS MOJEKYNI. TepMOILIaCTUYHBIE U
TEPMOpEAKTUBHBIE noauMepbl. [IpoBonsmiue opranmdeckue mnonuMmepsl. KommnosuTHbie
MaTepuaibl. [lepcreKTHBBI HCIONB30BAaHMS KOMIIO3UTHBIX MarepuaioB. Kiaccudukanus
BOJIOKOH. CHHTeTHYeCcKHe BOJOKHA. [lomuddupHbIe W MOJMaMHUIHBIE BOJOKHA, UX CTPOCHHE,
cBoicTBa. IIpakTHyeckoe HCIOIb30BaHUE BOJIOKOH. CHHTETHMYECKHE IJICHKHM: W30JSUUs s
IIPOBOJIOB, MEMOPAHBI JUIsl OTIPECHEHUS BOJIbI, 3aIMTHBIC TUICHKU JUIsl aBTOMOOWIIEH, MIacThIpH,
XUpYyprudeckue nops3ku. HoBble TEXHOIOTHH JalbHEHIIEr0 COBEPIIEHCTBOBAHUS MOJUMEPHBIX
MaTepUasoB.

11 kaace

Teopernyeckne OCHOBbI XMMHH

Crpoenue BemectBa. CoBpeMeHHass MOJENIb CTpOEHUs aroma. Jlyanusm 3JeKTpoHa.
KBanToBbIe uncia. Pacnipenenenue 31eKTPOHOB 0 SJHEPreTUYECKUM YPOBHSAM B COOTBETCTBUH C
MNPUHIIMIIOM HauMEHbIIEeH SHepruu, mpaBuioM XyHaa u npuHuunom I[laymu. OcobeHHOCTH
CTPOCHUSI SHEPIETUUECKUX YPOBHEH aTOMOB d3I€MEHTOB. DJEKTPOHHAS KOH(PHUTypamus aToMa.
Krnaccudukaiuss XuMHYECKUX DJIEMEHTOB (s-, P-, d-ajeMeHTbl). OCHOBHOE U BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BaneHTHbIe ai1ekTpoHBI. [lepuonnueckas cucteMa XMMHUYECKUX DJIEMEHTOB
HI.N. MenneneeBa. @Pusnyeckuit cMbica Ilepuognueckoro 3axkona /.M. MenneneeBa. [Ipuunnbl
Y 3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB AJIEMEHTOB M MX COECIMHEHM 110 NIEPUOIAM U T'PYIIIAM.
MupoBo33peHueckoe U HaydyHoe 3HaueHue Ilepuommyeckoro 3axona JI.M. MeHnneneesa.
[Tporuo3sst J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

OneKTpOHHas NpUPOJAa XUMHYECKON CBS3U. OJEKTPOOTPHULATENbHOCTh. KoBanmeHTHas
CBSI3b, €€ PA3HOBHUJIHOCTU M MEXaHHM3Mbl 0Opa3oBaHMs (OOMEHHBIM M JIOHOPHO-AKIENTOPHBIN).
HNonnas  cBsa3b.  Merammueckas  ¢Bs3b.  BoxmopomHas — cBs3b. MeEXMOJIEKyISpHbIE
B3aUMO/JICUCTBUA.

Kpucrannuueckue u amopdHblie BemecTBa. THUITBI KPUCTANIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJIsSIpHasi, MOHHAs, MeTaJllIn4yecKasi). 3aBUCUMOCTb (PU3MUECKHUX CBOMCTB BEILIECTBA OT TUIIA
KpUcTamnueckoil pemerku. [Tpuunabl MHOrooOpasus BemecTB. COBpeMEHHbIE MPeICTaBICHUS
0 CTPOEHUU TBEPJIBIX, )KUJKUX U ra3000pa3HbIX BemiecTB. JKuaKue KpucTauibl.

XuMuueckue peakiuu. ['oMoreHHsle U rereporeHHble peakund. CKOpOCTh PEAKIUH, €€
3aBHCHUMOCTh OT pa3JIUYHBIX (AKTOPOB: MPHUPOJbl PEArHPYIOIIMX BELIECTB, KOHIIEHTPAI[UU
pearupyoomux BemecTB, Temieparypsl (mpaBuio Baurlodda), mromann peakimoHHON
MIOBEPXHOCTH, HAIMYMs KaTaJIW3aToOpa. ODHEPrHsl aKTUBALMU. AKTUBHPOBAHHBIA KOMILIEKC.
KaranuzaTops! u karanus. Posib kaTannu3aTopoB B IPUPOJIE U IPOMBIIIEHHOM ITPOU3BOJICTBE.

[Tonsite 06 sHTanbnuu U >HTponuu. DHeprus ['m60ca. 3akon ['ecca u crneacTBus u3
Hero. TeruoBble 3G GeKThl XUMUYECKHX peakuuid. Tepmoxumuyeckue ypaBHeHUs. OOpaTuMocTh
peaknmii. Xumudeckoe paBHOBecwe. CMENICHHME XMMHYECKOTO PaBHOBECHS TIOJ JCHCTBHEM
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pa3NMYHBIX (PAKTOPOB: KOHIEHTpPAlMM pEarecHTOB WM NPOAYKTOB pEaKIUH, JaBICHUSA,
Temneparypsl. Poib cMeleHus paBHOBECUS B TEXHOJIOTHYECKUX MPOLIECCaX.

Hucnepcubie cucteMbl. Koimmonaneie cucremsl. Mctuaabie pactBopsl. PacTBOpeHne kak
bu3uko-xumuueckuit mporecc. CriocoObl BbIpaKeHNs: KOHLIEHTPALMK paCTBOPOB: MaccoBast 10J1s
pacTBOPEHHOI'O BEIIECTBA, MOJSPHAasT W MOJsUIbHAas KOHLEHTpauuu. Tutp pacrBopa u
TUTPOBAHUE.

Peakuuu B pactBopax 3nekTpoiauToB. KauecTBEeHHbIE peakIMM Ha HOHBI B PacTBOPE.
KucnoTHo-ocHOBHBIE B3auMoJeicTBUs B pacTBopax. AmdorepHocTb. MoHHOE INpou3BeneHue
Boabl. Bomoponuelii mokaszatens (pH) pactBopa. I'maposn3 coseil. 3HaueHHe THAPOIU3a B
Ouosornyeckux OOMEHHBIX npoueccax. [IpuMeHnenue ruiponrsa B IpOMBIIITIEHHOCTH.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUY B IIPUPOJIE, TPOU3BOICTBEHHBIX IPOLIECCAX
U KU3HEICATEIBHOCTH OPraHu3MoB. OKHMCIMTEIBHOBOCCTAHOBUTENIBHBIM IOTEHLIUAN CpEIbL.
Huarpamma Ilyp6s. IloBemenue BemecTB B cpenax ¢ pasHbIM 3HaueHueM pH. Meronus
9JIEKTPOHHOTO M 3JIEKTPOHHO-WMOHHOro OanaHca. l'anbBaHWYeCKUH 31eMeHT. XHUMHUYECKHe
UCTOYHUKN ToKa. CraHIapTHBII BOAOPOAHBIM 3nekTpon. CraHAapTHBIA 3IEKTPOIHBIN
IOTEHLMAl CHUCTeMBl. P CTaHOApTHBIX AJIEKTPOJHBIX IOTeHUManoB. Hanpasienue
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIMM. OJEKTPOJIU3 pacTBOPOB M PACIUIABOB COJIEH.
[TpakTHyeckoe NPUMEHEHHE HIIEKTPOJIM3Aa JUIsl MOJIYYEHMs IIENOYHBIX, LIEJIOYHO3EMEIbHBIX
METaJUIOB M aTfOMHHUA. KOoppo3usi MeTaimioB: BHIBI KOPPO3HHU, CIIOCOOBI 3aIIUTHI METAJUIOB OT
KOPpO3uH.

OCHOBBI HEOPraHNYECKON XUMHUM

Oo6mas xapakrepuctuka 3meMeHToB [A—IIIA-rpynn. Oxcuiael u mepoKcUabl HATPUS U
kanus. PacriozHaBaHue KaTHOHOB HaTpus U Kanus. Coiu HaTpHsl, Kalnusl, KaablUs U MarHus, UX
3Hau€HUEe B MPHUPOAE M KU3HU uenoBeka. JKecTKocTh BOABI U CIOCOOBI €€ YCTPAaHEHUS.
KomMm1uiekcHbIe COEqUHEHNS AIFOMUHUA. AJIFOMOCHIMKATHI.

Mertamner IB-VIIB-rpynn (Menp, nmHK, XpoM, mapraser). OCOOCHHOCTH CTpPOCHUs
atomoB. O0mue ¢usznyeckue U XxuMuueckue cpoictpa. [lonyuenue u npumenenue. OKcuasl U
TUAPOKCUABI 3TUX METAJJIOB, 3aBUCHUMOCTb MX CBOWCTB OT CTENEHU OKHCIEHUS 3JIEMEHTA.
Baxneimne conn. OKHCIUTENBHBIE CBOMCTBA COJIEM XpOMa M MapraHia B BbICIIEH CTENEHU
okucienus. KommuiekcHble coeIMHEHNs XpoMa.

OOmias xapakTepucTuka 3nemMeHToB [VA-rpynmel. CBoiicTBa, NOJydeHHE U IPUMEHEHUE
yras. CuHTe3-Ta3 KaKk OCHOBAa COBPEMEHHOW MPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIN Yroib Kak
ancopbent. HanocTpykTypsl. MupoBble JTOCTHXKEHHUs B 00JacTH CO3JaHHs HaHOMAaTepHasoB.
DNEKTPOHHOE CTPOEHHE MOJIEKYJIbl yrapHoro rasa. IlogyueHue u nmpuMeHEHHE YrapHOro rasa.
buonoruueckoe neictBue yrapHoro raza. KapOusl kanbius, amioMuHUs U kene3za. KapOoHatsl
U ruapokapooHaTel. KpyroBopor yriepojga B JKMBOM M HexuBod mpupoje. KauecTtBeHHas
peakuus Ha KapOoHaT-uoH. Du3MuUecCKWe M XHMHUYECKHE CBOHCTBa KpeMmHHs. CuiaHbl U
cumuiuasl. Oxenn kpemuus (IV). KpemuueBbie KUCTOTHI U uX cofid. CUIIMKATHBIE MUHEPATBI —
OCHOBA 3€MHOH KOPBI.

Obmas xapakrepucTtrka 3nemMeHToB VA-rpynnel. Hutpuasl. KauectBenHas peakius Ha
MOH aMMOHHS. A30THasl KMCJIOTa Kak OKHchuTendb. HuTpaTel, uX ¢u3nyeckue U XUMHUYECKUE
cBoicTBa, mpuMeHeHue. CBolcTBa, nojydeHue u npumeHeHue gocdopa. ®ochun. dochopusie
u nonudocopHbie KUCIOTHL. bruonornueckas poib GpocdaTos.

Ob6mas XapaKTEepUCTHKA AJIEMEHTOB VIA-rpynmsr. OcoOsie CBOMCTBA
KOHIIEHTPUPOBAHHON CepHOW KHUCIOThl. KauecTBEeHHblE peakiuu Ha CyabQua-, cyibpur-, u
cynbgar-uonbl. O6mias xapakrepuctuka neMeHToB VIIA-rpynnsl. OcobeHHocTH XuMuu (ropa.
['anoreHoBogoponbl M HX MOJIydeHUE. [allOreHOBONOPOAHBIE KHMCIOTHI M HUX  COJIH.
KauecTBeHHble peakIMM Ha TrajloreHuJ-uoHbl. Kucnopozaconepxaiiye cOeIWHEHHUs XJIopa.
IIppuMeHeHHEe TalOreHOB M WX BaXXHEHIIUX coeauHeHui. biaropoansie rasel. IIpumenenue
0J1aropoIHBIX ra3oB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB NMPOCTHIX BEIIECTB, BOAOPOIHBIX
COEIMHEHUH, BBICIIMX OKCHJIOB ¥ TUAPOKCUIOB.
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W nenTudukaiyst HeOPraHU4eCKUX BEUIECTB M HOHOB.

Xumus 4 JKU3Hb

Hayunble mMeTonpl no3HaHus B xumuM. Mcrounuku xumudeckoil nupopmanuu. Ilouck
uHpOpMaLlMM TIO Ha3BaHUAM, WACHTU(HUKATOpPAM, CTPYKTYpHBIM (opmynam. XUMHUYECKUI
aHaJIN3, CHHTE3, MOJCIMPOBAHME XMMHUYECKUX IPOLIECCOB U SIBICHUH KaK METOJBI HAay4yHOIO
NIO3HAaHMs. MareMaTnyeckoe MOJEIMPOBAaHUE IPOCTPAHCTBEHHOIO CTPOEHUS  MOJIEKYJI
opranndeckux seuiectB. CoBpeMeHHbIE (PU3MKO-XUMHUUECKHUE METOJIbl YCTAaHOBJIEHUS COCTaBa U
CTPYKTYpBbI BELLIECTB.

Xumus U 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, FTOPMOHBI, MUHEPAJIbHBIE BOIBI.
[TpoGsieMbl, cBsi3aHHBIE C NPUMEHEHHMEM JIEKAPCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
(bakTopbl, pa3pylialolue 340pOBbe (KypeHHUe, YIOTpeOJIeHHEe allkoroJisi, HapKOMaHMs).
PannonanbHoe nuranue. [Inmespie 1o0aBku. OCHOBBI MUIIEBOW XUMUH.

Xumus B MeaunuHe. PazpaboTka jgekapcTB. XMMHUECKUE CEHCOPBI.

XuMHusT B TOBCEJHEBHOM JKM3HHU. MOIOIIME M YUCTAIIME CpPEICTBA. PernenieHTsl,
uHcekTHUuAbl. CpelncTBa JIMYHOM TMTHMEHbl W KocMeTHkH. [IpaBmiia Ge3omacHoi paboThl ¢
€/IKMMH, TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOW XUMHH. XUMHUS U
CeJIbCKOE X03s1iicTBO. MUHepabHble M opraHnndeckue ynoopenus. CpeacTsa 3alluThl PACTCHUH.

XuMmus B mpomblluIeHHOCTH. OOIIME MpeacTaBIeHUs O MPOMBILUIEHHBIX CIOco0ax
HOJY4YEeHUsT XMMUYECKUX BeLIeCTB (Ha MpHMEpe IMPOM3BOACTBA aMMHAKa, CEPHOM KHUCIIOTBHI).
[TpombinienHast opranudeckass xuMmus. Cplppe A8 OPraHMYECKON IMPOMBIIUIEHHOCTH.
[Tpobnema 0TX0AOB M MOOOYHBIX NPOAYKTOB. Hambosiee KpynHOTOHHAXKHBIE IMPOU3BOACTBA
OpraHMuYecKux coeAuHeHud. YepHas u 1nBeTHass Meramnyprus. CTEKIO U CUIMKaTHas
IIPOMBIIITIEHHOCTD.

Xumuss u  dHepretuka. [IpupoaHble HMCTOYHHMKM yrieBoaoponoB. IlpuponmHbeli u
HOMYTHBIM He(TAHON ras3bl, UX cOocTaB U ucnoib3oBaHue. CocraB HepTH U ee mepepaboTKa.
Hedrenponykrsl. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyXKaroledl cpeasl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TENPOIYKTOB. AJIbTEpHATHBHbIE HCTOYHUKHU
DHEPIUH.

Xumust B crtpoutenbcTBe. llemenT. beron. Ilog0op onTHMalbHBIX CTPOMTENBHBIX
MaTepHaJIOB B IPAKTUYECKOH AESITEIIBHOCTH YEJIOBEKA.

XUMUS U 3KOJOTUs. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAKOIIEW Cpeibl U €ro MOCIEACTBHS.
Oxpana ruzpocdepsl, T0UBbI, aTMOC(hEpbI, (PIOPBI U PayHBI OT XUMHUUECKOTO 3arps3HEHUS.

TemaTuueckoe IJIAHUPOBAHHE

HasBanmue Ha3Banue TemMbl KosanuectBo IHapaniaean
pa3nesia/oJjiok 4acos,
a/monpynst OTBOAMMOE HA
OCBOEHHE TeMbl
(mpakTuka/Teop | 10 11
U,
NpaKTHYeCKHue
padoThI,
J1abopaTopHbIe
padoThbl,
COYMHEHHS U
T.[.)
o [TostBiieHKE M pa3BUTHE OPraHUYECKON 3 3 -
CHOBRI XUMUH Kak Hayku. [Ipenmer oprannueckon
OpPraHu4ecKo o
i UM XUMHUHU. MecTo 1 3HaYeHHE OpraHu4eCcKon
XUMHHU B CUCTEMC €CTCCTBCHHBIX HAYK.
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BzanmocBs3b HCOPTraHNYCCKUX 1
OpTaHN4YCCKUX BCIICCTB.

XHUMHYECKOE CTPOEHUE KaK MOPSAIOK
COCIMHEHUS] aTOMOB B MOJIEKYJI€ COIJIACHO
uX BaJleHTHOCTU. OCHOBHBIE MOJIOKECHHUS
TEOPUH XUMHUUYECKOTO CTPOCHUS
OpPraHUYECKUX COCTUHEHUM

A.M. ByrnepoBa. YriepoaHblil ckeser
opranuueckoil mosiexynsl. KpatHocTh
XUMUYECKOU CBSI3U. 3aBUCUMOCTH CBOMCTB
BEIIECTB OT XUMUYECKOTO CTPOCHUS
Mosekys. M3omepus u usomepsl. [lonstue
0 ¢pyHKIIMOHANBHOM rpytie. [IpuHInIbI
KJIaccu(UKAUU OPraHMYEeCKIX
coeMHeHn. MexayHapoiHas
HOMEHKJIATypa U MPUHIUITEI 00pa30BaHUs
HA3BaHMI OPraHNYECKUX COCAMHEHHH.

Knaccudukanus u 0coOeHHOCTH
OpraHUYECKUX peakiuii. PeakiinoHHbie
1eHTphl. [lepBoHAYATBHBIE TIOHATHS O
TUTIAX U MEXaHU3MaX OPTraHUYECKUX
peakuuii. 'oMonuTnyeckuil u
reTepOIMTUYECKHI pa3pbiB KOBAJICHTHON
XUMHYECKON CBSI3H.
CB0OOTHOpATUKAIBHBINA U MOHHBIN
MeXaHU3MBbI peakiuu. [TorsTie o
HyKJIeoduie u deKTpoduie.

AJkaHbl. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIbI
MeTaHa. SP°-rubpHM3aIys OpOHTalIeit
aToMOB yriepoaa. ['omonoruueckuii pan u
obmas popmysa aaKaHOB.
CucremaTnueckass HOMEHKIIATypa aJKaHOB
1 pagukanoB. M3omepus yriaepoaHoro
ckenera. DU3nuecKue CBOMCTBA AJIKAHOB.
3aKOHOMEPHOCTH U3MEHEHUS (PU3UIECKUX
CBOWCTB. XMMHUYECKHE CBOMCTBA AJIKAHOB:
rajJjioreHUPOBaHUE, IETHAPUPOBAHUE,
TEPMHUYECKOE PA3I0KEHNE, KPEKUHT KaK
CIOCOOBI MOYUECHUS BAXKHEHIITNX
COEIMHEHUI B OPTaHUYECKOM CHUHTE3E.
['openue ankaHOB Kak OJMH U3 OCHOBHBIX
HMCTOYHHMKOB TEIUIA B MPOMBIIIJIEHHOCTH U
obITy. M30Mepu3anus kak cnocod
MOJTy4eHUsI BLICOKOCOPTHOTO OEH3MHA.
MexaHu3M peakuuu
CBOOOIHOPAIUKAILHOTO 3aMEIICHUSI.
[Tonyuenue ankanoB. Peakuus Bropiia.
Haxoxxnenue B npupoie 1 IpuMEHEHNE
AJIKaHOB.

[Muknoankanbl. CTpOeHHE MOJIEKYIT
nukioaakanoB. O6mas popmyna
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UKII0aTKaHoB. HomeHkaTypa
[IUKIIOANTKAHOB. I30Mepust IIMKI0aTKAHOB:
YIJIEPOJHOTO CKENleTa, MEXKKIIACCOBasl,
poCTpaHCTBEHHAs (Yyuc-mpawc-
nzomepus). Crienuduka CBOWCTB
[UKJIOAIIKAHOB C MJIBIM Pa3MEPOM IIHKIIA.
Peakiuu nprcoeIMHEHNS U PaJIUKATILHOTO
3aMeIIeHusI.

AJIKEHBI. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJIBI
STUJICHA. sz-FI/I6pI/I,I[I/13aI_[I/IH opOuTanei
aTOMOB yIJI€pOJa. G- U T-CBA3H.
['omonoruyeckuit psi u obmas Gopmyna
ankeHoB. HomeHknaTypa ankeHoB.
M30oMepHst aJKEeHOB: yIIIEPOIHOTO CKeleTa,
MOJIO’KEHHUS KPATHOU CBS3H,
NpoCTpaHCTBEHHAs (Yyuc-mpawc-
u3oMepust), MexkkiaccoBas. Dusznueckue
CBOMCTBA aJKeHOB. Peaknnn
AMEKTPOPUIBHOTO TPUCOETUHEHUS KaK
croco0 moxy4eHus: GyHKINOHATBHBIX
MIPOU3BOHBIX YTrieBoa0po0B. [IpaBuio
MapKOBHHMKOBA, €r0 MIEKTPOHHOE
o0ocHoBaHue. Peakuiuu okuCIeHUs U
nonuMepusauui. [lonmmaTriien kak
KPYIHOTOHHAXXHBIA MPOAYKT XUMHUYECKOTO
npou3BocTBa. [IpombIlieHHBIE U
1ab0paTOPHBIE CIIOCOOBI MOTYYESHUS
ankeHoB. [Ipasuno 3auyesa. llpumenenne
AJIIKCHOB.

Anxanuensl. Knaccuduxanus ankagueHoB
10 B3aUMHOMY PacIOJIOKEHUIO KpPAaTHBIX
cBs3eit B Mosiekyiie. OcobeHHOCTH
AJIEKTPOHHOTO ¥ IIPOCTPAHCTBEHHOTO
CTPOEHUS CONPSKEHHBIX aJIKaJIHEHOB.
Ob6mas popmyra ankaaleHoB.
Homenknarypa u uzomepust ajakagieHoB.
PuznyecKkue CBOWCTBA aJIKaJHEHOB.
XHUMHUYECKUE CBOMCTBA aJIKAIUCHOB:
peaKIMU IPUCOEIUHEHUS (THIPUPOBAHUE,
raJIoreHUPOBAHUE), TOPEHUS U
nonumepusanuu. Bxian C.B. Jlebenesa B
MOJIyY€HUE CUHTETUYECKOTO KayyyKa.
Bynkanuzanus kaydyka. Pe3una.
MHuoroo6pasue BU1I0B CHHTETHUYECKUX
Kay4yKOB, UX CBOICTBa U IPUMEHEHHUE.
ITonydyenue ankaaneHoB.

AJNKUHBL. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIIbI
areTuIIeHa. SP-rudpuan3aus opouraiei
aTOMOB yruiiepoja. ['oMosiorudeckuii psig u
obmras popmyna ankuHoB. HomeHknatypa.
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N3omepus: yriepoaHoro ckemnera,
IIOJIOXKEHUSI KPAaTHOM CBS3H,
MekKiaccoBas. Ou3ndeckne cBolcTBa
aJIKMHOB. XMMHYECKHE CBOMCTBA aJIKMHOB:
peaKIMK MPUCOSANHEHHUS KaK CIIOCO0
MOJTYYEHHUS MTOJTUMEPOB U IPYTHUX
MOJIE3HBIX MPOAYKTOB. Peakyuu
3amewjenus. I'oOpeHre aleTuiIeHa Kak
HMCTOYHUK BBICOKOTEMIIEPATypPHOTO
IJIAMEHM JJISI CBAPKU M PE3KU METAJIJIOB.
[Tonydenue anerniieHa NUPOJIU30M METaHA
U KapOouaHbeiM MeToaoM. [Ipumenenue
areTHIICHA.

Apensbl. Ucmopusi omxpwvimus 6eH30.1a.
CoBpeMeHHbIE MpeCTaBlIeHUs 00
AJIEKTPOHHOM U TIPOCTPAHCTBEHHOM
ctpoeHuu Oenzona. Mzomepus u
HOMEHKJIaTypa TOMOJIOTOB OE€H30J1a.
Ob6mas hopmyna apeHoB. Pu3znyeckue
CBOICTBa OeH301a. XMMUYECKHE CBOHCTBA
OeH3051a: peaKINH IEKTPOPUIHHOTO
3aMelIeHus (HUTPOBAaHUE,
raJIOTeHUPOBAHKE) KaK CIIOCO0 MOTyUYCHHS
XUMHUYECKHUX CPEJICTB 3aIUTHI PACTCHHIA,
npucoeANHEeHUs (THIpUPOBaHHE,
TaJIOTCHUPOBAHKE) KaK JI0KA3aTeIbCTBO
HENpeIeIbHOTr0 XapakTepa OeH301a.
Peakuus ropenus. [lonyuenue 6enzouna.
OcoberHocmu XUMU4ecKux c8olUCmes
monyoaa. B3auMHOE BIMSTHUE aTOMOB B
MoJleKye Tonyona. Opuenmayuontvle
aghghexmoi 3amecmumerneil. [lpumenenue
TOMOJIOTOB O€H3011a.

Cnuptsl. Knaccudukanus, HoMeHKIaTypa
cnupToB. ["'oMonoruyeckuii psi 1 ooduast
dbopMyIa npeaenbHbIX OJHOATOMHBIX
cruptoB. M3omepus. Gusnyeckue
CBOMCTBA MPEAEIBHBIX OJTHOATOMHBIX
crnupToB. BonopoaHas CBs3b MEXKIY
MOJIEKYJIaMHU U €€ BIIUSHNE Ha PU3NYECKUE
CBOMCTBA CIIUPTOB. XUMUYECKHUE CBOUCTBA:
B3aMMOJIEICTBHE C HATPUEM KaK CIIOCO0
YCTaHOBJICHUS HAJIIMYUS TUAPOKCOrPYIIIIBI,
C TaJIOr€HOBOIOPOJIaMU KaK Criocod
[IOJIy4EHUS PACTBOPUTENIEH, BHYTPU- U
MEXMOJIEKYJIIpHAs TeruApaTaIysl.
Peakuus ropeHus: CiupThl Kak TOIIUBO.
[Tomydyenue sTanomna: peakiusi OpOKCHHS
[JIFOKO3BIL, TUIpaTalys dTUJICHA.
IIpuMeHeHne MeTaHoIa U ATaHOJIA.
DuU3HOI0rNYeCKOe JEIUCTBUE METAHOIA U
JTAHOJIA HA OPTaHNU3M YeJIOBEKA.
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OTUJICHIIINKOJIb U TJIUIEPUH KaK
MPEACTABUTENHN MPEAETbHBIX
MHOT0aTOMHBIX cIUpTOB. KauecTBeHHas
peakiysi Ha MHOTOaTOMHbBIE CITUPTHI U €€
MPUMEHEHHUE I PacliO3HaBAHUS
[JIMIIEPUHA B COCTABE KOCMETHYECKUX
cpencts. [IpakTuueckoe npumMeHeHHE
STUJICHTJIMKOJIS ¥ TJIMIEPUHA.

®enout. CTpoeHne MOJIEKYJIbI peHoIa.
B3anmMHoe BiHsiHEE aTOMOB B MOJICKYJIe
¢denona. duznveckue cBorcTBa (heHoa.
XuMHUECcKue CBOMCTBA (peaKkIuu ¢
HaTpUeM, TUIPOKCUIOM HaTpHsl, GPOMOM).
[Tonydyenue penona. [Ilpumenenue denona.

Anbnernasl 1 ketonsl. Kiaccuduxanus
aJbJIETU1I0B U KeTOHOB. CTpoeHue
IpeeNbHbIX albJIeIUI0B. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
KapOOHMIIbHOH rpynmnbl. ['oMonornueckuit
psia, obmmas opmysa, HOMEHKIIATypa u
U30MEepHsl NIPEIENIbHBIX albJIErHJI0B.
®u3nyecKue CBOMCTBA PEIEIbHBIX
JIbJETUA0B. XUMUYECKHUE CBONCTBA
NpeJeNbHBIX aTbJIETHI0B: THIPUPOBAHUE,
Ka4eCTBEHHbIE PEaKIM1 Ha KapOOHUIIbHYIO
rpymiy (peakuus «cepedpsiHOTo 3epKanay,
B3aUMO/IEIICTBHE C TUIPOKCUIOM

memu (1)) 1 ux npumMeHeHue st

OoOHapy KeHUsI MTPeJIeNIbHBIX allbJETHI0B B
IPOMBIIIJICHHBIX CTOYHBIX BOJAX.
[Tony4yeHue npeaenabHbIX ANbIETUIOB:
OKHCIICHHE CITUPTOB, TUApATALINS
anernieHa (peakuus Kydeposa).
ToxkcuuHOCTh anbaeruaoB. [Ipumenenue
dopmanbaeruia 1 aleTanbaeruia. AneToH
KaK MpeACTaBUTENIb KeTOHOB. CTpoeHue
MoOJIeKyJIbl arleToHa. OcoOeHHOCTH
peaKkuuy OKUCIIEHUS alleTOHa.
ITpuMeHeHue aleToHa.

Kap6onossie kucnotsl. Kiaccupukanus u
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
CtpoeHue npeienbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOU Tpynmbl. ['oMosornueckuit
psin u obmias hopmyrsia mpeeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
®u3nyecKue CBOMCTBA NPEIEIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT
(peakiuu ¢ MeTaJJIaMy, OCHOBHBIMH
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OKCHJaMH, OCHOBAHUSMHU U COJISIMH) KaK
MOJITBEPKICHUE CXOJICTBA C
HEOpPraHMYECKUMU KHcaoTaMu. Peaknus
sTepudUKAIIH U €€ 00PaTUMOCTb.
Bnusnaue 3amectureneii B
YIJIEBOAOPOAHOM pajiuKaje Ha CUITY
KapOOHOBBIX KUCIOT. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB MYPaBbUHOMN
kucnotel. [lonydyeHue npeaenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE aJIKaHOB, aJIKEHOB, IEPBUYHBIX
CIIUPTOB, aJIbAEIUA0B. Baxkueiume
MPEJICTaBUTENIN KapOOHOBBIX KUCIOT:
MypaBbHHas1, yKCycHasi U O€H30lHasl.
Bricuive npenenbHble U HeTpeAeabHbIe
KapOOHOBBIC KHCIOTHI. Onmuyeckast
uzomepus. Acummempuieckui amom
yenepooa. [IpumeHeHne KapOOHOBBIX
KHCJIOT.

Crnoxuble 3¢upsl 1 xupbl. CTpOCHUE U
HOMEHKJIaTypa CIOXKHBIX 3(HUPOB.
Me:xxknaccoBasi u3oMepus ¢ KapOOHOBBIMU
kucinotamu. CriocoObl OydeHus
CJIOKHBIX 3(prpoB. OOPaTUMOCTh peaKIUH
stepudukanyuy. IlpumeHeHne cioxHbIx
3(HPOB B MUIIEBOI U Tap(HIOMEPHOI
IIPOMBIIITIEHHOCTH. JKHUpPBI KaK CIIOKHbIE
3(UPHI TIMIIEPUHA U BBICIINX KapOOHOBBIX
KHUCIIOT. PacTUTENbHBIE U )KMBOTHBIE JKUPBI,
ux cocras. Pu3nvecKkue CBONCTBA KUPOB.
XHUMHYECKUE CBOMCTBA KUPOB:
TUAPUPOBAHUE, OKUCIEHUE. [ 'naponus uinm
OMBLUIEHHE KHPOB KaK CI10cO0
IIPOMBILUIEHHOTO ITOJyYEHUs COJIeH
BBICHIMX KapOOHOBBIX KHCIIOT.
[TpumeHeHne xupoB. MbUIA Kak cONH
BBICIINX KapOOHOBBIX KHCIO0T. Motomue
CBOMCTBA MbLIA.

VYrnesoasl. Kinaccuduxarus yrneBoaos.
Du3nYECKUe CBOKMCTBA U HAX0XKICHUE
YIJIEBOAOB B IIpupoAe. I mroKko3a kak
aJbJECTUI0CTUPT. XUMUYECKHE CBOMCTBA
TJIIOKO3BL: ayunuposanue, aikuiuposanue,
CITUPTOBOE U MOJIOYHOKHUCIIOE OpOKEeHHE.
DKCIepUMEHTAIbHBIE JI0Ka3aTEIbCTBA
HaJIM4us AJIbJAETUIHOW U CIIUPTOBBIX TPYIIIT
B Ioko03e. [lomydenue riitoKo3sl.
Dpykmo3a Kax uzomep 2110ko3vi. Pubosa u
desoxcupubosa. BaxHeilume aucaxapuibl
(caxaposa, 1akmo3a, Maibmo3d), uX
CTpoeHHe U (PU3rUecKue CBOMCTBA.
I'maponus caxapossl, 1aKkmo3sl, MAlbMO3bL.
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Kpaxmai u nemntosno3a kak 6Monornyeckue
MOJIMMEpbl. XMMHUYECKHUE CBOMCTBA
KpaxMmaiia (TUApoJIn3, KaueCTBEHHas
peakuus ¢ M0J0M Ha Kpaxmall U ee
IpUMEHEHHE AJIs1 OOHapYKEeHUs Kpaxmaiia
B IIPOJYKTaxX MUTaHUs). XUMHUYECKUE
CBOMCTBA LIEJUIIOJIO3bI: TUAPOIINS,
00pa3oBaHME CIOKHBIX HPHPOB.
[TpumeHneHnue u Guosoruyeckas pojib
yriaeBo1oB. OKUCIIEHNE YTIIEBOJOB —
VCTOYHUK DHEPIUH KUBBIX OPraHU3MOB.
[TonsiTHEe 006 NCKYCCTBEHHBIX BOJIOKHAX HA
IIPUMEpE alleTaTHOrO BOJIOKHA.

Wnertudukaims opraHndecKux
coeMHEeHUH. ['eHeTnYecKas CBsI3b MEXKIY
KJIACCAMU OPraHUYECKUX COCTMHEHUM.

Awmunsl. [lepBuuHbIe, BTOPUYHBIE,
TpeTu4Hble aMuHbl. Kinaccudukarms
aMUHOB I10 TUITY YTJIEBOJOPOJHOTO
paluKana v YuCciay aMUHOIPYII B
MOJIEKYJIe. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MPEIAETbHBIX
amMuHOB. PU3NYECKHE CBONCTBA aMUHOB.
AMMHBI KaK OpTaHUYECKUE OCHOBAHUS:
peaKkIuu ¢ BOJIOM, KUCIoTaMu. Peakiust
ropeHusl. AHWINH KaK MPEICTABUTEND
apomMaTU4yecKux aMUHOB. CTpoeHue
anunuHa. [Ipuunnel ocnabnenus
OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHUU
C aMHHaMHU MPEJIETBHOrO psiaa.
XHUMHYECKHE CBOMCTBA aHUIIMHA:
B3aMMOJICICTBHE C KUCIO0TaMU, OpOMHOM
BOJIOM, OKHcIIeHHE. [lonyuenre amuHOB
AJKWIMPOBAHUEM AMMUAKa U
BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX
yriaeBonopoaos. Peakuus 3ununa.
IIpruMmeHeHne aMuHOB B
(bapmareBTUUeCKON MPOMBIIIIICHHOCTH.
AHunumn Kax cvipwve 0Jis1 npou3eo0cmaa
anununoswix kpacumeneu. Cunmesvl Ha
OCHOBE AHUTUHA.

AmuHOKHUCHOTH 1 Oenku. CocTaB u
HOMeHKaTtypa. CTpoeHue aMMHOKHCIIOT.
["oMosmorHYecKuit psiJt peIeTbHBIX
AMUHOKUCIOT. M30Mepust npedeibHblX
amunoxuciom. OU3NYECKUE CBOWCTBA
MpeIeTbHBIX AMUHOKHUCIIOT.
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
oprannueckue coequHeHusi. CHHTE3
nenTua0B. [lenTuaHas cBsa3b.
buonorudeckoe 3HaueHne 0-aMIUHOKHCIIOT.
O06nacTi MPUMEHEHHUST aMUHOKHUCIIOT.
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benku kak mpupoHbIe OHOTIOIHMMEPHI.
CocraB u crpoenue 6enkoB. OcHogHbie
AMUHOKUCTIOMbL, 0Opasyowue OeaKu.
XVUMUYECKUE CBOWCTBA OCIKOB: THAPOIIU3,
JICHATypaIys, Ka4YeCTBEHHbIE (I[BETHBIC)
peakuuu Ha Genku. [IpeBpamienus 6eIKoB
IUINK B OpraHu3me. buonoruueckue
bynkunm 6enkoB. Jocmuoicenus 6
UBYYEHUU CIPOEHUS U CUHmMe3d DelKO8.

A3zomcoodepacawue cemepoyuriuieckue
coedunenus. [luppon u nupuoun:
NEKMPOHHOE CIPOEHUE, APOMAMULECKUL
xapaxkmep, paznuyue 8 nposieieHul
0CHOBHBIX c8oticms. Hykneunosvie
Kuciomul: cocmag u cmpoerue. Cmpoenue
HyK1eomuoos. Cocmag HyK1euHO8bIxX
kucnom ([{HK, PHK). Ponv HyK1euHo8bix
KUCTIOM 8 HCUZHEOessMelbHOCU
OP2aHU3MOS.

BricokoMonekysipHbie COCTUHEHHUS.
OcHOBHbBIE TOHATHUSA
BBICOKOMOJICKYJISIPHBIX COCAMHEHUM:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
cTeneHp nmonmmMepusanuu. Kimaccuduxarms
nonuMepoB. OCHOBHBIE CTIOCOOBI
MOJIYYSHHST BEICOKOMOJIEK YIS PHBIX
COCIMHEHUI: peakluy MOJIMMEPHU3aIUN U
noymkoHAeHcaui. CTpOeHHUE U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB
MOJIMMEPOB OT CTPOEHUSI MOJIEKYJL.
TepMoruiacTUYHbBIE U TEPMOPEAKTUBHBIE
nosuMmepsl. /lpogodsawue opeanuyeckue
noaumepsl. Komnosummusie mamepuanol.
Ilepcnekmuenbt ucnonvzoeanus
KOMHNO3UMHbBIX MAMEPUATIO8.
Knaccudukanus BosiokoH. CHHTETUYECKHE
BoJIOKHA. [lomuadupHbie U monuaMuHbIe
BOJIOKHA, X CTPOCHME, CBOMCTBA.
[IpakTHueckoe UCIoIb30BaHUE BOJIOKOH.
Cunmemuueckue nieHKu. UsonAYUs 014
npPoB0008, MemMOpamvl OJisi ONPECHEHUs.
600bl, 3aUjumHble NAeHKU OISl
agmomoouel, n1acmvlpu, Xupypeuiecxkue
nossazku. Hosvie mexnonozuu oanvhetiue2o
COBEPULEHCTNEOBAHUS NOTUMEPHBIX
Mamepuanos.

Teopernueck
He OCHOBBI
XUMUH

Crpoenue BemiectBa. CoBpeMeHHast
MOJIeNIb CTPOCHHS aToMa. Jlyanusm
aneKTpoHa. Keanmogvie uucna.
Pacnpenenenue 31eKTpOHOB 1O
HSHEPreTUYECKUM YPOBHSM B COOTBETCTBUU
C HpI/IHHI/IHOM HﬂHMGHBIHGf/i BHGPFHI/I,

11
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npaBwioM XyHaa v npuHuunom [laymnu.
Oco0eHHOCTH CTPOSHUS SHEPTETUIECKUX
ypoBHE# aTOMOB d-3JIEMEHTOB.
DneKTpoHHAsE KOHPUTYpAIHsI aTOMa.
Knaccudukanus XuMHUYECKUX 3JIEMEHTOB
(s-, p-, d-asementsr). OCHOBHOE U
BO30YKJICHHbBIE COCTOSIHHSI aTOMOB.
Banientnsle asekTpoHsl. [lepuoaunyeckas
CHUCTEMAa XMMUYECKUX HIIEMEHTOB

J.N. MenaeneeBa. ®U3NUECKUIN CMBICIT
[lepuonnueckoro 3akoHa

.. Menneneesa. [Ipuyunsl u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
3JIEMEHTOB M UX COCJAMHEHUH MO Mepruoaam
U rpynnaM. MupoBo33peHUYECKOe U
Hay4dHoe 3HaueHue [lepuoanueckoro
3akoHa /.. Menneneesa. /lpozroswi
J.U. Menoeneesa. Omxpvimue Ho8bIX
XUMUYECKUX D]IEMEHMO8.

DNeKTpOHHas IPUPOJIa XUMUYECKOU CBSI3H.
DneKTpooTpuaTeIbHOCTh. KoBaneHTHas
CBSI3b, €€ PA3HOBUIHOCTH U MEXAHU3MBbI
obOpazoBaHus (0OOMEHHBIN U JOHOPHO-
akuenTopHsblil). MlonHas cBs3b.
Mertannnueckas cBsi3b. BonopoaHast cBs3b.
MedwcmonexynsapHule 83aUmMo0etiCmaus.

Kpucrannnueckue u amop(HbIe BEeleCTBa.
Tumbl KPUCTALTUYECKUX PEIIETOK
(aTromHas1, MOJIEKYJISIpHASI, MOHHAS,
MeTaJlTnyecKas). 3aBUCHMOCTh
(bu3NYECKUX CBOWCTB BEIIECTBA OT TUIIA
KpUCTAJUIMYECKON pemieTKU. [IpnunnbI
MHOrooOpasus Beuiects. CoBpeMeHHbIE
MPEJICTABICHUS O CTPOCHUU TBEP/BIX,
KUJKUX U Ta3000pa3HbIX BEIIECTB.
Kuokue kpucmanioi.

XuMuyeckue peakuu. ['oMmoreHHbIe U
reTeporeHHbie peakiuu. CKopocTh
pEaKIuu, ee 3aBUCUMOCTh OT Pa3IUYHBIX
(aKTOpOB: IPUPOIBI PEATHUPYIOLITUX
BEIIECTB, KOHIIEHTPALIUU PEearupyrOIINX
BEIIECTB, TEMIIEPATypHI (IpaBuiio BauT-
ot da), mmomany peakinoHHON
MTOBEPXHOCTH, HATMIHSI KAaTaJTN3aTopa.
DHeprus akKTUBAIUU. AKMUBUPOBAHHDILL
komniexc. KaranuzaTopsl 1 kataims. Ponb
KaTaJan3aTOpPOB B MPUPOJIE U
MTPOMBINIIJICHHOM TTPOU3BOJICTBE.

Tlonsmue 06 sumanvnuy u SHMPORUU.
Onepeus ['uboca. 3akon 'ecca n
cieAcTBUs U3 Hero. TernsoBbie A3 PeKTs
XUMHYECKHUX peakuuid. TepMOXUMHUUYECKHE
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ypaBHeHUsA. OOpaTUMOCTh peaKIIuii.
Xumnueckoe paBHoBecue. CMenieHue
XUMHYECKOI'0 PaBHOBECHUS O] JCHCTBUEM
pa3NINYHbBIX (PAKTOPOB: KOHIICHTPALUU
peareHTOB WU MPOAYKTOB pPEaKIIUH,
JAaBJICHUS, TCMIICPATYPHI. Pomn CMCUICHUA
paBHOBECHSI B TEXHOJOTHYECKHUX
polueccax.

HucniepcHbie cucteMbl. KoanouoHvie
cucmemul. VICTUHHBIE paCTBOPBI.
PacTBopenue kak pU3NKO-XUMUYECKUI
nporecc. CriocoObl BEIpaKeHUs
KOHIEHTPAILlUU PacTBOPOB: MaccoBas J0JIsi
PacTBOPEHHOI'O BEUIECTBA, MOJAPHASL U
MONANbHAA Konyenmpayuu. Tump
pacmeopa u mumposanue.

Peakuuu B pacTBOpax 3JIeKTPOJIUTOB.
KauecTBeHHBIC peaKIiy Ha NOHBI B
pactBope. KucioTHO-OCHOBHBIE
B3aMMO/ICHCTBUS B PaCTBOpax.
AmdortepHOCTb. Honnoe npouszsederue
600bl. Booopoonuwiii nokazamens (pH)
pacmeopa. I'maponuns coneil. 3HaueHUE
TUIPOIIN3a B OMOJIOTHIECKUX OOMEHHBIX
npoueccax. [Ipumenenue ruaponusa B
MIPOMBINIJICHHOCTH.

OKHCTUTENbHO-BOCCTAHOBUTEIHHBIC
peaKuu B IPUPO/IS, IIPOU3BOJICTBEHHBIX
poleccax U )KU3HeAeATeIbHOCTH
opranu3MoB. OKuciumenbHo-
80CCMAHOBUMENbHBII NOMEHYUATL CPEODL.
Jluaepamma Ilyp6s. TloBeneHue BEIIECTB B
cpenax ¢ pasHeiM 3HaueHueM pH. Metozsl
AIIEKTPOHHOTO U 271eKMPOHHO-UOHHO20
Oananca. ['albBaHMYECKUN DIIEMEHT.
XVUMHUYECKUE NCTOYHHKH TOKA.
CmanoapmHuulii 6000p0OOHbILL INEKMPOO.
CmanoapmHulii 31eKmpoOHbIll HOMEHYUA
cucmemvwl. Ps0 cmanoapmmuuix
91eKmpoOHbIX nomeHyuanos. Hanpasnenue
OKUCIUMETIbHO-80CCIMAHOBUMENbHBIX
peaxyui. DNEKTPOIU3 PaCTBOPOB U
pacruiaBoB coiiei. [IpakTruueckoe
MPUMEHEHHUE AIIEKTPOJIU3a AJIs MOJTy4YeHUs
[IENTOYHBIX, IIET0OYHO3EMENIBHBIX METAIIIOB
1 amoMuHAS. KOppo3us MeTalioB: BHIBI
KOPPO3HUH, CTIIOCOOBI 3aIIUTHl METAILJIOB OT
KOPpO3UH.

10

10

OCHOBBI
Heopranm4ec
KOH XMMHH

OO1m1ast xapakTepUCTHKa 371eMeHTOB |A—
I1A-Tpynmn. Okcuapl U NEPOKCUIBI HATPUS
u Kanus. PacriozHaBaHne KaTHOHOB HaTpPUs
u Kanusi. Conu HaTpHsl, Kallus, KaJabIHs U
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MarHusi, iX 3HaYCHHUE B TIPUPOJIE U JKU3HU
yenoBeka. JKecmkocmuv 600bl U cnocobwbl ee
yempanenust. Komnaekcnole coeoumnenust
AMIOMUHUSA. ATIOMOCUTUKAMbI.

Mertamisl IB-VIIB-rpynn (Mmenp, IHUHK,
xpoM, mapraneir). OCOOEHHOCTH CTPOCHHUS
atomoB. OOmue pusndeckue u
xuMuueckue cporictpa. [lonyuenue u
npuMeHenrne. OKCUIbl U TUAPOKCUIBI THX
METAaJJI0B, 3aBUCUMOCTh UX CBOMCTB OT
CTEMEeHH OKUCJICHUSI SJIEMEHTA.
Baxueitmme conu. OKUCIUTENbHBIC
CBOICTBa COJIEH XpoMa M MapraHiia B
BBICILICH CTETIEHU OKUCJICHUS.
Komnnexcnvle coedunenus xpoma.

OO6mias xapakrepucTuka 31eMeHToB IV A-
rpynnsl. CBOMCTBA, MONTYYSHHUE U
npuMeHenue yrist. CUHTe3-ra3 Kak OCHOBa
COBPEMEHHO MPOMBIIIIEHHOCTH.
AKTUBHUPOBAHHBIN YroJib KaK afCOpOCHT.
Hanocmpyxmypul. Mupoevle docmudicenus
6 obnacmu co30anus HAHOMAMepPUuaios.
OnexmponHoe cmpoeHue MoeKyivl
veapuoeo 2aza. Ilonyuenue u npumenenue
yeapuo2o0 2aza. buonorunyeckoe 1ecTBrue
yrapHoro rasza. Kapouas! kaibius,
anmoMuHuS U xkene3a. KapooHatsl u
ruapokapOoHarel. Kpyeosopom yenepooa 6
JHCUBOLL U HEHCUBOU NPUpooe.
KauecTtBeHHast peakuys Ha KapOOHAT-HOH.
®u3nyecKue 1 XUMHUECKHE CBOMCTBA
kpeMuusi. Cuinadbl U cUHIuAbL. OKCHua
kpemuus (IV). KpeMHueBbie KUCIIOTBI ¥ X
cosu. CuMKaTHbIE MUHEpAJbl — OCHOBA
3€MHOM KOPBI.

14
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OO0m1as XxapakTepucTUKa 3JIeMEeHTOB VA-
rpynnsl. Hutpuasl. KauecTBenHas peaxius
Ha MOH aMMOHHUs1. A30THasI KHCJIOTa KaK
okucnuTenb. HutpaTsl, ux gpusnueckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE.
CBoiicTBa, MOTy4YeHUE U TPUMEHEHHE
docdopa. Dochun. DochopHbie U
noau¢ochopHbIe KUCIOTHI.
buonornueckast poib GocdaTos.

OO1m1ast xapakTepucTHKa 31eMeHTOB VIA-
rpynnsl. OcoOble cBoMcTBa
KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI.
KadecTBeHHbIE peakiuy Ha Cynbhu-,
CyIb(QUT-, U CyTb(aT-HOHBI.

OO6mas xapaktepucTuka 371eMeHToB VIIA-
rpymmbl. OCOOEHHOCTH XUMUH (PTOpa.
["aj10reHOBOJOPOIBI M MX TTOJTYUEHHE.
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["asoreHoBOIOPOAHBIE KUCIOTHI i KX COJIH.
KauecTBeHHBIE peakiny Ha raJOreHU/T-
noHsl. Kuciopoacoaepxaniye coeTuHeHUs
xjopa. [[pumeHeHne rarloreHoB U ux
BaXKHEUIIINX COCTUHEHUH.

brazopoonvie cazwvi. Ilpumenenue
O1a20POOHBIX 2A308.

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COGI[I/IHCHHﬁ, BBICIIIUX OKCHUA0B U
THJIPOKCHJIOB.

WnenTuduxamnmst HEOPraHUIECKUuX
BEILECTB U NOHOB.

Xumud u
JKA3Hb

Hayunbsie MeToAbpl MO3HAHUS B XUMHHU.
HcTrounnkn XUMUYECKON HWHGOpMAITIH.
[Tonck wHpOpPMAIMK 1O  HA3BaHUSM,
uaeHTudukaTopam, CTPYKTYpPHBIM
dopmynaM. XUMHUYECKUN aHalIU3, CUHTES,
MOJICJTUPOBAHUE XUMUYECKUX MPOIECCOB U
SIBJICHHIM KaK METOJbl HAY4YHOT'O MMO3HAHMUS.
Mamemamuyeckoe MoOenuposarue
NPOCMPAHCMBEHHO20 CMPOEHUS. MOAEKYI
opeanuueckux eeujecms. CospemenHvle
@uszuxko-xumuueckue MemoOobl
VCMAHOBNEeHUs. COCMaea U CMpYKmMypbl
sewecms.

Xumus u 37I0POBBE. JlekapcTBa,
bepMeHTHI, BUTaMUHBI, TOPMOHBI,
MUHEpalbHbIE BOJIBL. [IpoGnemsl,
CBSI3aHHBIE c MIPUMEHEHUEM

JeKapCTBEHHbIX IpenapaTtoB. Bpexanble
NPUBBIYKA W (DaKTOpBI, pa3pymaroniie
3J10pOBbE (xypenue, ynoTpebiaeHue
QIKOTOJISL, HapkoMaHwus). ParumonanbHOe
nutanue. [lumesble 100aBkU. OCHOBBI
MUNIEBON XUMHUH.

Xumus B menuiiuHe. PazpaboTka nekapcTs.
XUMHUYECKUE CEHCOPBI.

XuMHs B MOBCEAHEBHOM KU3HHU. Morolue
W YHUCTSIIHME CpeAcTBa. PemensieHTsl,
MHCEeKTUIUABL. CpencTBa TMYHOW TMTHUEHBI
u  kocmetuku. IlpaBmma  Ge3omacHO
paboTel ¢  eAKUMH, TOPHUUMU U
TOKCHUYHBIMH  BEIIECTBAMHU, CPEICTBAMHU
OBLITOBOM XHUMHH.

Xumust U CEJIbCKOE XO3SICTBO.
MunepasnbHbie u OpraHuyYecKue
ynoOpenus. CpeJcTBa 3alUThl pacTeHU.

Xumusi B TmpombinuieHHOCTH.  OOmue
MPEACTaBICHUS 0 MPOMBILIUIEHHBIX
crocobax MTOJTYYCHHUS XUMHUYECKUX
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BEIIECTB (HAa IpUMEpe MPOMU3BOJCTBA
aMMHaKa, CEpHOU KHCIIOTBHI).
[TpombliieHHass OpraHUyecKass XUMHUs.
Coipbe JUTS OpraHu4eCcKOn
IpoMBIIIIEHHOCTH. [IpoGnemMa 0TX010B U
OOOYHBIX MPOIYKTOB. Haubonee
KPYIHOTOHHAXHbIE IPOM3BOJICTBA
OpraHMYeCcKUX coeauHeHuil. YepHas wu
nBeTHas  meramnyprus.  Crekino
CHJIMKAaTHAsl IPOMBIIIJIEHHOCTb.

Xumusg W dHepretuka. Ilpupoansbie
HUCTOYHMKHU YIJIEBONOPOIOB. [Ipuponnsiii u
MOMYTHBIA He(TAHOIN Tras3bl, UX COCTaB H
ucnonb3oBanue. CoctaB HedhTH U ee
nepepadoTKa. HedrenpoaykTsi.
OxkrtanoBoe uymcio OensmHa. OxpaHa
OKpYXKarolien Cpebl npu
HedTenepepabOTKe U TPaHCIIOPTUPOBKE
HE(PTEIPOAYKTOB. AJNbTepHATUBHBIC
VMCTOYHHUKHU YHEPTUU.

Xumusi B cTpoutenbcTBe. [lemeHT. betoH.
[Tonbop ONTUMAIBHBIX  CTPOUTEIBHBIX
MaTepualioB B MPaKTUYECKON
JIEeSATCILHOCTH YSJIOBCKA.

XuMus u 9KOJIOTHSL. XHUMHUECKOE
3arpsI3HEHUE OKPYKAIOLIEW Cpelbl U €ro
MTOCJICICTBUA. OxpaHa ruapocepsl,
nouBsl, arMocepsl, (piuopsl u (dayHbl OT
XUMHYECKOTO 3arpsi3HEHUS.

KoHuTtpoJsb

3

UTOro

204 yaca

KoHuTtpoJsb

1

w

IIpakTnyeckue padoThl

12

8
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