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Pa3zgen 1. Teoperuvyeckue 0OCHOBbI XUMMH.

1. Tlpenmer u 3agaun XumMunr. MecTo XUMHUH CPEIU €CTECTBEHHBIX HAYK.

OcHoBHbIE TTOHATUS XUMUU. OCHOBBI ATOMHO-MOJIEKYJIIPHOTO yueHus. [lonsTue
aToma, aJieMeHTa, BenlecTBa. [IpocToe BemecTBo, cinoxkHoe BemecTBo. [lonsatue 00
AUTOTPONHBIX  Moaudukanuax. OTHOCHUTENbHAs AaTOMHAasT W OTHOCUTEJIbHAs
MoJeKylsipHass wmacca. CTeXMOMETpHs: 3aKOH COXPaHEHHMs MAacChl BELIECTBA,
MOCTOSIHCTBO cocTaBa. Monb. MousipHas Macca. 3aKkOH ABOTaJIpo U €ro CIEACTBUE.
VYpaBuenue MenneneeBa-Kianeiipona. SBrneHuss ¢u3nMueckue W XUMUYECKHE.
BaneHTHOCTB U CTENEHb OKUCIIEHUS.

2. Tlepmonuyeckuii 3aKkOH W Tepuoanveckas cucrema osnemeHtoB JI.U.
MenpneneeBa. CtpoeHne atoma. XuMmuueckas cBsa3b. Ctpoenue BemiectBa. CTpoeHHe
sZIep ¥ DJICKTPOHHBIX 000JI0UEK AaTOMOB XUMHYECKHUX 3JIEMEHTOB (S-, P-, 0-2JIEMEHTOB).
[lepuonnyeckuit 3akoH xumuyeckux syemeHtoB J[.M. MeHneneeBa u crTpoeHue
MEPpUOINYECKON cucTemMbl. M30Tombl. XapaKTepUCTUKA OTIAEIbHBIX XHUMHUYECKHUX
AJIEMEHTOB IJIaBHBIX MOArpymnn. Buasl xumudeckoi cBs3u: KoBanenTHas (rmoisipHast u
HETOJISIpHAs), MOHHAs, METajuInyecKasi, BOJOpojHas. MexaHu3M o00pa3oBaHUs U
IpUMEPHI coelMHeHu. Mojenb rubpuau3anuu opoutaneid. ArperaTHble COCTOSIHUS
BEIIIECTB, BEIIECTBA aMOP(HBIE U KpUCTAIUIMYECKUE. THIBI KPUCTATUIMYECKHUX
pELIETOK.

3. OCHOBHBIE  3aKOHOMEPHOCTH  TPOTEKaHUS  XUMHUYECKHUX  pEaKIuu.
Knaccudukanms XMMHYECKMX peaKLUil: peakuuu COEAUHEHUS, Pa3JIoKEHUs,
3aMeIeHUsl, HOHHOro oOMeHa. OKHUCINUTEIbHO—BOCCTAHOBUTENBHbBIE PEaKIUH,
BOKHEUIITNE OKHUCIUTEIN U BOCCTAHOBUTENIU. INEKTposin3. TeruioBble 3(PdeKTh
XUMHYECKUX peakuui. TepmMoxumuyeckne ypaBHeHUs. 3akoH ['ecca u ciencTBus us3
Hero. CKOpOCTh XMMHYECKMX PEAKIHW. 3aBUCUMOCTHM CKOPOCTH OT NPHUPOIBI
pearupyromux BEIIeCTB, KOHIIEHTpauuu, Temneparypbl. Karamus. OOpaTumMoCTb
XUMHAYECKUX pPEAKINNA. XUMUYECKOE PABHOBECUE U YCIIOBUS €0 CMELIEHUS.

4. PacTBOpBl. DJneKTpoiauTHuYecKas aucconuanua. PactBopel. PacTBopuMOCTh
BEILIECTB. 3aBUCHUMOCTh PACTBOPHUMOCTH BEIIECTB OT HMX MPUPOJABI, TEMIEPATYPHI,
naBieHusi. Tumbel pacTBOpoB. BelpaxkeHue coctaBa pacTBopa (maccoBasi J0Jid,
oObeMHass  J0Jid, MOJISIpHas  KOHLIGHTpanus). 3HayeHUe  pacTBOPOB B
IPOMBIIIEHHOCTH, MEIUIUHE, OBITYy. DJeKTpoiuThyeckas auccouuanusa. CTeneHb
mucconuanyu. CuibHbIC U c1a0bie IeKTPONHUTh. VIOHHBIC ypaBHEHUS PEaKIUii.

Paznen 2. Heopranuveckasi XuMusi.

1. OcHoOBHBIE KJIacChl HEOPraHUYECKUX coeAuHEeHU. OKCUIbl, KUCIOTHI,
TUAPOKCUIIBI, COJM: KacCHU(UKAIMs, HOMEHKIATypa, CIHOCOOBI TOMYYCHUS H
cBoricTBa. AMdorepHOoCTh. ['HapOIN3 COeH.

2. Hewmeramnsl. Bogopon, ero xumuyeckue 1 pu3nveckue CBONCTBA.



Bopna. ®usnueckue, xumudeckue cBoiicta. Kpucramnoruapatel. 3Ha4u€HHUE BOBI
B TIPOMBIIIUICHHOCTH, CEJIbCKOM XO03AUCTBE, OBITY, mpupoe. OXpaHa BOJOEMOB OT
3arpsi3HEHUS.

O6mias xapakrepuctuka 3yeMeHToB VII rpynmsl rimaBHOM moAarpynmsl. XJop.
Oduznueckre, XuMuyeckue cBoiicTBa. (CBoWcTBa M CHOCOOBI  MOJYYEHUS
rajoreHOBOJOPOJI0B, TAJIOTEHUIOB, KUCJIOPOACOIECPKAIIMX COCTUHEHUH XJIOPa.

OO61as xapakTepUCTHKA 3JIEMEHTOB TMIaBHOM noarpynisl VI rpynnel. Kucnopon,
€ro MOJy4YeHHUE, CPAaBHEHUE (PUBMUECKUX M XMUMHUYECKUX CBOMCTB KHCJIOpPOAA U
030Ha. OKHCIUTEIBHO—BOCCTAHOBUTEIBHBIE PEAKIUH C Y4YaCTHEM IEPOKCUAA
Bogopona. Cepa, ee (dusmyeckue U Xumuueckue coiicTBa. COeqUHEHUS CEepbI:
cepoBoopo, okcuanl cepsl (IV, VI). CepHas u cepHUCTast KUCIIOTHI, UX CBONCTBA,
COJIM CEPHOU U CEPHUCTOU KUCIOT. [I[pON3BOACTBO CEPHOU KUCIIOTHI.

OOmass xapakTepucTUKa 3JeMEHTOB V Tpynmbl TJIaBHOM MNOATPYHIMbL. A3OT.
du3znyeckue M XUMUYECKHe cBoicTBa. CBOICTBa aMMuaka U COJIEM aMMOHWS,
okcunoB azora (I, II, IV), a30TUCTON KUCIOTHI U HUTPHUTOB, a30THOM KHCJIOTHI U
HUTpatoB. [Ipon3BoACTBO amMmMuaka u a30THON KUCIIOThL. Docdop, ero pusnyeckue
u xumuyeckue cpoictBa. CBoicTBa coenunenuit ¢gocdopa: dhochopoBogopona,
docdhunos, okcuaa docdopa (V), pochopHoit KucnoThl u pocdhaTos.

OO6mas xapakTepuCcTHKa 3J€MEHTOB [V rpynnbl MIaBHOW NOATPYIIIBL. YTIIEpO,
€ro aJUIOTPOIHbIe MOAUUKAINK, (PU3NYecKUe U XUMHUUYECKHe cBoiicTBa. CBoOMCTBa
coequHeHui yrieponaa: okcunon (II, IV), yronsHo# KHCIOTH U ee cotieir. CBolcTBa
KpPEMHUs, OKCHIa KPEMHUSI, KDEMHUEBOUN KHUCIOTHI M CHJIMKATOB.

3. Metamnsl. [lonoxenue B nepuoauueckoit cucreme. OCOOEHHOCTU CTPOCHUS
aTOMOB MeTaUIoB. MeTamnueckass CBs3b. XapakTepHble (U3UYECKHE U
XUMHUYECKUE CBOMCTBA. OJEKTPOXUMUYECKHI PsJ HANPSHKEHU METalIoB.
Koppo3sus merainnos.

O6mas xapakrepuctuka [A- u IIA- rpynn nepuoanyeckoi cucrembl. CBOMCTBA
HATpus, KaJaus, KaJIbLUs U MarHus, U UX coeAMHeHUn. JKeCTKOCTh BOJBI U CIIOCOOBI
ee ycrpaHeHus. CBoiCTBa aqlOMUHHMSI U €ro coenuHeHuil. CBOMCTBa kenesa,
OKCHJIOB, TUAPOKCUAOB U conel xkene3a (11 u IIT). [Ipuponubie coeqnHeHus xkemnesa.
CBoiicTBa mepMaHraHaTa Kajiusi: BOCCTAHOBJICHUE MEPMAaHraHAT MOHA B KHUCJIOW,
HEUTpaJIbHON M MIEJIOYHOU cpeaax. MeauKko-0noI0rnueckoe 3HaueHUE COCTMHCHUI
YKa3aHHBIX METAJIJIOB.

Paznen 3. Oprannyeckasi Xummusi.

1. Teopemuueckue nonoxceHus 0peaHuyecKol Xumuu.

OCHOBHbBIE TIOJIOKEHHSI TEOpUM Xumudeckoro crtpoenusi A.M. Bbytieposa.
3aBUCHUMOCTh CBOWCTB BEILIECTB OT XUMHUYECKOTO CTpOeHHUs. Buabl mzomepuu.
OJIeKTpOHHAs TIPUPOJIa XHMHYECKUX CBSI3€M B MOJEKyJaX OpraHWYeCcKuX
COEMHEHUM, CITIOCOOBI pa3phiBa CBA3EH, MOHATHE O CBOOOHBIX paJuKaiax.



2. OcHogHble KNacchbl OpeanuiecKux coeoOuHeHull.

Yrnesogoponel. ['omoslormdyecknii psx  NPEAEHbHBIX  YIVIEBOAOPOAOB, HX
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CcTpoeHue (sp-rudpuansanus). Homenknatypa,
¢usznyeckue M XMMHYECKHE CBOWCTBA, CIOCOOBI IOJyYEHHUS MNPEIENIbHBIX
yTIIEBOJOPOIOB. [{uknoankaHsl. ['oMonoruueckui  psin ATUJICHOBBIX
YIIeBOAOPOAOB. J[BoitHas CBA3B: G— U p — CBsI3M, Sp —TuOpunu3anus. M3omepus
YIJIEPOJHOTO CKEJNETa U MOJIOKEHHUE TBOWHOW CBA3M. HOMEHKnIaTypa 3THIIEHOBBIX
yrieBoA0poi0B. dusnueckue U XMuMUYECKUE CBOMCTBA, CIIOCOOBI TTOJTyYEHHS.
[IpuponHbIi KaydyK, €Er0 CTPOCHUE U CBOMCTBA.

I'omonoruyecknii psi ameTUICHOBBIX YINIEBOAOpoAOB. TpoiHas cBA3b, Sp—
rubpuauzanus. Homenknartypa, (u3MuyecKue U XMMUYECKHUE CBOMCTBA, CIIOCOOBI
nony4yeHus. [lomydenne anerniena kKapOUAHbIM CIIOCOOOM U U3 METAHA.

ApomaTnueckue  yriieBogopoAsl  (apeHbl).  beH301,  3JEKTPOHHOE W
IPOCTPAaHCTBEHHOE CTPOCHHE, XUMUYECKHE CBOMCTBA. ['oMosoru 6ensona. [lonstue
0 B3aMMHOM BJIMSIHUM aTOMOB Ha IPUMEpPE TOJyOJIa.

[IpupoaHble UCTOYHHMKHU YTIEBOAOPOJOB: HE(Th, IPUPOAHBIA T'a3 U MOIMyTHHIE
He(TsHbIE Ta3bl, yroib. OpakuroHHas neperonka Hetu. Kpekunr. ApomaTuzanus
He(dTenpoaykToB. OXpaHa OKpy:Karoueil cpepl pu HedrenepepadoTKe.

Kucnopoaconepxamme coenuHenus. Cnuptsl, ux crpoeHune. HomeHkiartypa,
XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJyYEHUs COUPTOB. MHOroaroMHbIE CIUPTHI,
HOMEHKJIaTypa, 0coOble CBOMCTBA (3TWJIEHIJIMKOJb, TJMLEPUH). ST0BUTOCTH
CIIUPTOB, UX T'YOUTENIbHOE ACMCTBUE HA OpraHu3M 4esoBeka. deHoun, ero crpoeHue,
(u3nyuecKrue 1 XMMUYECKHE CBOMCTBA (PeHOJIa.

Anbnaerunsl, ux crpoenue. Homenknarypa, pusndeckue 1 XuMU4eCcKre CBONCTBA.
[TonyyeHue U NpUMEHEHHE MyPaBbUHOIO U YKCYCHOTO aJIbJETHJIOB.

[Touste o xeronax. KapOoHOBbIE KHCIOTHI, WX cTpoeHue. KapOokcuiabHas
rpyInma, B3aMMHOE BIIMSAHHE KapOOKCUJIBHOW TpyHNbl M YTIE€BOAHOTO pajuKaia.
du3znyeckrue M XUMUYECKHE CBOWCTBAa KapOOHOBBIX KHCIOT. MypaBbHHAas,
YKCyCHasl, CTeapuHOBas, OJIeMHOBas, OeH30iHas kucnoTel. llomyuenue wu
NpUMEHEeHHE KapOOHOBBIX KHUCIOT. CrnoxkHble 3¢upbl. CTpoeHHE, XUMHYECKHE
cBoiicTBa. Peakius sarepudukanuu.

A3zoTtcogepkanme coeAMHEeHUsl. AMUHbBI anupaTuyeckue U apoMaTHYeCcKUe, X
ctpoenne. HomeHknaTypa, XUMHUYECKUE CBOMCTBA, CIOCOOBI MOYyYEHUSI aMUHOB.

Amunokucnotel. CTpoeHHe, XMMHUYECKue CBOMCTBa, m3omepus. llonarue o6
a30TCOJIEpPKAIIMX TEeTEPOLMKINYECKUX COEIMHEHMSIX Ha IMpUMEpEe NUpUAUHA U
nuppona.

3. Baoicnetiwue npupoonsie coeOuHeHusl.

Kupsbl, cTpoeHHE, XMMHUYECKUE CBOWCTBA, UX POJb B MPUPOAE. YTIIEBOIBI:
CTPOCHHE U CBOMCTBA TIIIOKO3bI, pHOO03bI, AE30KCUPHUOO03bI, caxapo3bl, KpaxMajia u



nenonio3bl.  [IpumeHeHue weUI0No3bl U €€ Mpou3BOAHBIX. [loHsTHE 00
HMCKYCCTBEHHBIX BOJIOKHAX.

Cunre3 menTtuaoB, ux crpoeHue. CTpoeHHe, CTPYKTypa M CBOWCTBa OEIKOB.
VYcnexu B U3YyYEHMHM M CHUHTE3€ O€IKOB. 3HAYeHHUE MUKPOOHOJIOIHMYECKON
NpPOMBINIIEHHOCTH. CTpO€HHE HYKIEOTHIIOB W MOJUHYKICOTHAOB. Paznmuuue B
ctpoenur PHK u JIHK. buonorudeckas posib yKa3aHHBIX KJIACCOB COCAUHECHUM.

Paznen 4. TunoBbie pacueTHbIE 3a1a41

1. Brbiuuciaenue maccoBoi Ui 00bEMHOM J0JIM KOMIIOHEHTA.

2. Brpruncnenue MOJISIpHON KOHIEHTPALIMH.

3. BplumcieHne OTHOCUTENBHBIX IUIOTHOCTEH BEMIECTB B  Tra3000pa3HOM
COCTOSIHUH.

4. Bpruucnenne o0beMa Ta3000pa3HOrO BEIIECTBA HW3BECTHOM MacChl WU
U3BECTHOIO KOJIMYECTBA TPU HOPMAJIBHBIX YCIOBUSIX.

5. VYcraHoBieHHe MOJEKYJISIPHOU (OpMyJbl BeElIeCTBA IO MAacCOBOM Jolie
AJIEMEHTOB WJIM [0 MaccaM MPOyKTOB CTOpaHUsI.

6. Boruncnenue maccel (00bemMa, KOIMYECTBA BEIIECTBA) OJHOTO M3 YYaCTHUKOB
peakIuu Mo M3BECTHOU Macce (00beMy, KOJMYECTBY BEIIECTBA) IPYTroro y4acTHHUKA
peakuuu.

7. To xe, c mpeaBapUTEIbHBIM HAXOXJICHHEM, KaKO€ W3 BEIECTB BCTYMAacT B
PEaKILHIO TOJHOCTBIO.

8. To ke, ¢ yudeToM BBIXOJIa IPOAYKIIUU PEAKIIMH B MPOIEHTAX OT TCOPETUUCCKU
BO3MOXHOTO.

9. To ke, ¢ y4eTOM MacCOBOM JIOJIM MPUMECEH B pearcHTe.

10. Ompenenennie coctaBa conu (KHCIIasg WM CPEIHAS) MO MaccaM BEIIECTB,
BCTYIAIOIIUX B PEAKIIHIO.

11. Omnpenenenue cocTaBa JIBYXKOMIIOHEHTHOM CMeCH IO MaccaM BEIIECTB,
00pa3yroIIMXCcs B XO€ OJTHON UM HECKOJIBKUX PEaKIIUil.

Bce pacuetnbie 3aaun MOTYT OBITH KaK B TIPSIMOM, TaK M B 0OpaTHOM BapHaHTax
(HampuMep, pacueT MacCOBOM JOJIM BEMIECTBAa MO €ro Macce W M3BECTHOM Macce
pacTBOpa MJIM K€ pacyeT Macchl BEIIECTBA MO M3BECTHOW MAacCOBOM J0Jie U Macce
pactBopa). CrnokHblE 3aJja4l BKJIIOYAIOT B ce0s 1BE MM OOJbIlE MEepPEeUHCICHHbBIX
TUIIOBBIX 33J1a4.
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