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Pabouass nporpamma paspaboTaHa Ha OCHOBC deiepalibHOTO rocy/1apCTBEHHOIO
. o6pasoBaTesibHOr0  CTaHlapta cpeasero  00IIEro oGpazoBatus, YTBCPKACHHOTO IIPUKA30M
MunucrepeTBa oOpasoBanus 1 HayKH Poccuiickon ®eaepanwu 0T 17.052012.1. Ne 413, m
(eaepanbHOrO rocy/1lapcTBEHHOTO o6pazoBarte/lbHOro Ccraniapra cpesiHero Mpo(peccHoHaIbHOTO
obpazoBanus 10 cnietmansroctn 34.02.01 CecTpuHCKOE  J€JI0. yTBEPK/IEHHOTO  PUKA3OM
MunucrepeTsa 00pazoBanus 1 HayKH Poccuiickoit dejrepanuu OT 12 mas 2014 1. Ne 502.

Agtop: 11Ic/IKOBHHKOBA M. I'.. npeno/jaBarcib MbMK



INOSICHUTEJIBHAS 3AITUCKA

Paboyas mporpamma y4eGHON muCHUMIHHBL «XUMID NpeIHa3sHaYeHa IS
U3YHdCHUSA XUMHH B YUPEKICHUAX CPEIHEro INpodhecCHOHATLHOLO obpazoBanmus,
PCATH3YIOMUX  00pa30BaTENbHYIO MPOrpaMMy CpenHero (IOJHOTO) 0bIIero
00pa3oBaHMs, IIPU IIOATOTOBKE KBIM(QUIMPOBAHHBIX DPAGOYHX W CIIEIHUATHCTOR
CpeIHero 3BeHa.

CornacHo «PexoMeHnamusam 1o peausanuy  00pa3oBaTeIbHON MPOrpaMMBbI
CpeaHero (IOMHOro) ofuwiero o6pasoBaHus B 00pa30BaTeNbHbIX  YUPEIKICHUIX
Ha4albHOr0 MPO(GECCHOHANBHOTO U CPENHEro NPO(ECCHOHATBHOIO 06pa30BaHUsS B
COOTBTCTBHM C (hefepalbHBIM Oa3sUCHBIM yYeGHBIM IUIAHOM K IIPUMEPHBIMU
YYEOHBIMU IUIAHAMHU IS 00pa3oBaTeNbHBIX yUIpexTeHni PoCCHIACKOI Denepanyy,
PCATM3YIOMMX  [IPOrpaMMbl  OOWIEr0  06pas’oBaHMA»  (ITHCHMO Henapramenta
FOCYNAapCTBEHHON IIONMTHKH M HOPMATHBHO-IPABOBOIO peryiupoBanus B cdepe
obpaszoBanus MunobpHayku Poccum or 16.04.2008 I.) XUMUS B yUYPeXKICHHUSX
CPEAHEro MpoQecCHOHANBHOrO 00pa30BaHus (maee — CIIO) wm3yuaercs ¢ y4eTOM
IIPOGUIIS MOMYIaeMOTo PO(GECCHOHATBHOrO o0pazoBanusl.

Pabouas nporpamma opuentuposana Ha nocTmkeHme CIIEIYIOLIUX IIeNIei:

® OCBOCHHE 3HAHMH O XHUMHUYECKOM COCTAaBJISIOIIEH €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa, BAKHEHIIINX XUMUYECKUX TIOHATHSAX, 3aKOHAX U TEOPUSIX;
® OBJIaJleHHE YMEHHSIMH TIPUMEHSTbH IIOJIyYE€HHBIE 3HAHHUA UIS OOBICHEHUS

Pa3HOOOPa3HBIX XUMUYECKUX SBICHHH I CBOMCTB BEILECTB, OIEHKH poiu

XMMHHA B DAasBUTHH COBPEMEHHBIX TEXHOIOIHH u IIOJIYYEHUH HOBEIX

MaTepHUaoB;

® pa3BHTHE NMO3HABATEJIbHBIX HHTEpPEeCoB U HHTE/VIEKTYaJdbHbIX

CHOCOOHOCTEH B Tpolecce CamMOCTOSTEBHOO IPUOOPETEHUST XUMHUECKUX

3HAHUU C HCIIOIIB30BaHUEM Pa3JIMYHBIX HCTOYHHKOB HH(MOPMAIUM, B TOM

YHUCJIC KOMITBIOTEPHEIX;

¢ BOCMHTAaHHE YOEKAEHHOCTH TIIO3UTUBHOIM POl XHMHH B  KHU3HU
COBPEMEHHOI'0  0O0WIecTBa, HEOOXOMUMOCTH XUMHUYECKH  IPaMOTHOTO
OTHOIIEHHUS K COOCTBEHHOMY 3/10POBBIO U OKpy’Karollen cpeje;

¢ NpHMEHEHHE NOJIYYeHHBIX 3HAHUH u YMEeHMH 11 0e30macHoro

HCIIOJIb30BaHUS BELIECTB U MATEPUATIOB B OBITY, Ha NPOU3BOACTBE U B

CEJIECKOM XO3SIUCTBE, IUIS DEIIeHHS NIPAKTHYECKUX 3a7ad B IIOBCEIHEBHOMN

KUSHH, JIs1 IPENYTIPEXKICHHUS SIBJICHUH, HAHOCSIIIX BpeI 3I0POBBIO YeJIOBEKa

U OKpy’Karollel cpeje.

OcHOBy paboueii HPOTPaMMBI  COCTaBJISIET COJEpPIKaHHE, COIJIACOBAHHOE C
TpeOOBAHUSIMH denepansHOro KOMIIOHEeHTA T'OCYyTapCTBEHHOT'O CTaHApTa CPEeIHEro
(mosHOro0) 061IIETO 00pa3zoBaHmst 6a30BOroO YPOBHSL.

B mpodunbayro COCTaBJIAIOUIYIO IPOTPaMMEl BKIIOYEHO Ipo(heCCUOHATBHO
HAllpaBICHHOE CONEp)KaHhe, HeOOXOAMMOe IS YCBOCHHUS MPpO(eCcCHOHATBHOM
00pa3oBaTeNbHOI [IpOrpaMMel, GOPMHUPOBAHUS y ofyuarormmxcs IPO(heCCHOHATBHBIX
KOMIIETEHIINM,

O160p conepxanms IIPOBOMIICS Ha OCHOBE CJIEIYFOLIIIX BEIYLIUX UIEH:

— MaTepHallbHOE €JUHCTBO BEIIECTB IIPUPOMBI U UX T€HETUYECKAs CBSI3b,



— UPHIMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY COCTaBOM, CTPOEHHEM, CBOMCTBAMHU
U IIPUMEHEHNEM BeIlECTB;

— IIO3HABa€MOCTb MHPa U 3aKOHOMEPHOCTEH XUMHUYECKUX MTPOI[ECCOB;,

— OOBACHSIOWAs M HPOTHO3HPYIOWIAS POJNb TEOPETUIECKHX 3HAHUM JULST
(axroornueckoro MaTepuaa;

— KOHKPETHO€ XHMMHYECKOe COeIUMHEHHE TMPENCTaBIseT Co0OM 3BEHO B
HETPEPBIBHOM ILleNH IIPEBPAIlEHHH BEIECTB, OHO YyYacTBYeT B KpyTroBOpOTE
XUMHYECKUX BEIIECTB ¥ B XUMUUECKON 3BOJIIOLHH;

— 3aKOHBI IPUPOZBI OOBEKTUBHEI 1 [I03HABAEMbI; 3HAHHE 3aKOHOB XUMUH JaeT
BOSMOXHOCTb  yNPABIIATh MPEBPAIEHUSIMU BELIECTB, HAXOIUTHL JSKOJOTHYECKH
Oe3omacHble CrIOCOGBI  NPOM3BOACTBA  BEIIECTB 1 MaTepHUajoB U  OXpaHbl
OKPYKaFOIIeH Cpeibl OT XMMHUYECKOT'O 3arpA3HEHNUS,

— HayKa W TIpaKTHKa B3aMMOCBS3AHBI: TPEOOBAHMS NPAKTUKH — IBIDKYILAS
CHJIa pa3BUTHS HAYKH, YCTIEXH PAKTUKU 00YCIOBNEHB! JOCTHXEHUAMHI HAyKH;

~ Pa3sBUTHC XMMHYECKOH HAYKH M XUMHU3AIHS HAPOLHOTO XO3SHCTBA CIIyKar
MHTEpPECaM YeIOBeKa U OOIIECTBA B LEJIOM, UMEOT I'yMaHUCTHYECKHIA XapakTep u
IPU3BaHbI CIIOCOOCTBOBATH PEIIEHHUIO [TI0GANBHEIX IPOGIIEM YeloBeuecTBa.

B conepxanum paGoueii mporpammbl s €CTECTBEHHOHAYYHOI'0 MPO(HIIS
NPO(ECCHOHANIBHO 3HAYMMEIH KOMIIOHEHT B paznene «CopepxaHue yueGHOM
AUCLUIUIMHBD) HE BBINCJICH, TaK KaK BCe €ro CoAep)KaHWe SBISETCS NPODUILHO
OPUEHTHPOBAHHBIM U HOCUT IPO(ECCHOHATBHO-3HAYMMBIN XapaKTep.

B nporpamme TeopeTudeckre CBeeHMS MOMOHSIIOTCS JEMOHCTPALIASIMH,
11a00PaTOPHEIMU OIBITAMH ¥ ITPAKTHYECKHAMU paboramu.

Ilpi u3yYeHUM XHMHM 3HAYUTENHEHOE MECTO OTBOIUTCS XUMHYECKOMY
OKCIIepUMENTY. OH OTKPBIBAET BO3MOKHOCTH (HOPMHPOBATE y oOyuaronuxcs
CTICLHAJIbHBIE TIPEIMETHBIE YMEHUS pabOoTaTh C BEIIECTBAMH, BBINONHATH IIPOCTEIE
XUMHAYECKHE OIBITHI, yYUT O€30IIaCHOMY U 3KOJIOTHIECKH I'PaMOTHOMY OOpaILEHHUIO ¢
BEILIECTBAMHU, MaT€PHAlaMH U IIPOLIECCaMU B OBITY U Ha IIPOU3BO/ICTEE.

TPEBOBAHMS K PE3YJbLTATAM OBYUYEHMUSI

B pesynbrate wusydeHus yueGHONW MMCHUIITHHBI «XUMHUSY o0yyJaroImuics
TOJDKEH

3HATHL/IOHUMATD:

® POJbL XHMHH B €CTECTBO3HAHHM, €€ CBSI3b C IPYTUMH €CTECTBEHHBIMH HayKaMH,
3HAYCHHUE B JKU3HU COBPEMEHHOT'O OOIIECTBA,;

® BaKHEHIIHe XHMHYECKHe NOHATHS: BEIEeCTBO, XUMHYECKHH DJIEMEHT, aToM,
MOJICKyJla, Macca aTOMOB M MOJIEKYIl, MOH, PaJMKal, ayIOTPOIHS, HYKIHAB U
U30TOITEI, aTOMHbIE  §-,  p-, d-opburau, XUMUYecKas CBSI3b,
SJIEKTPOOTPULIATENILHOCTD, BAJIEHTHOCTh, CTENEHb OKHCIICHHS, THOpUaM3alys
OpOUTaNeH, MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI, MOJb, MOJSpHas Macca,
MOJISIDHBIE  00BbEM Tra3000pasHBIX BEIIECTB, BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJICKYJIAPHOrO CTPOEHHS, KOMILIEKCHbIE COSAMHEHNS, TUCIIEPCHbIE CUCTEMBI,
MCTHHHbBIC DACTBOPEI, 3IEKTPONUTHYECKAs IUCCOLMALMNS, KHUCIOTHO-OCHOBHEIE
PCakli B BOAHBIX pAaCTBOPAX, THAPOJMU3, OKUCIEHHE WU BOCCTaHOBJICHHE,
SMICKTPOJIM3, CKOPOCTh XHMUIECKOH peaKIMH, MEXaHH3M peaKiuH, Karajus,
TEIIOBOH 3((GeKT peakuwu, >HTAIBIMS, TeIIoTa 00pa3oBaHUs, BSHTPOINUS,
XMMHYECKOE  paBHOBECHE, KOHCTAHTa PaBHOBECHS, YIIEPOHBIM CKEJIeT,



(QyHKIHOHANBHAS TPYIIa, TOMOJIOTHS, CTPYKTYpHAs u IIPOCTPAHCTBEHHAS
U30MEpUs, UHIYKTUBHEBIH U ME30MEpHBIN 3((eKTHI, SNEKTPOMHI, HyKIEODHI,
OCHOBHBIC TUIIBI PEaKIUii B HEOPTAHUYECKOM 1 OPraHUYEeCKOH XMMUH;,

OCHOBHBIC 3aKOHbI XHMHH: 3aKOH COXPaHCHUSA MAaCChl BEINECTB, 3aKOH
TIOCTOSHCTBA CocTaBa BemecTs, Ilepuonuueckuii 3akoH JI.U. Meuneneesa, 3akon
I'ecca, 3akon ABorajpo;

OCHOBHBIE  TEODHH XHMHHU; CTPOCHMS  aTOMa, XUMHYECKOL CBSI3H,
ONICKTPONIUTHYECKON  NUCCONMALHM, KHCIOT 1 OCHOBaHHH,  CTpPOEHUS
OPTAHWYECKHX U HEOPraHWYeCKHX COeTHHEHHL (BKITFOYast CTEPEOXUMHIO),
XUMHUYCCKYIO KHHETUKY M XHMHYECKYFO TePMOJIMHAMHKY;

KiIaccupukanuioo u HOMCHKJIATYPY HEOPraHWYecKUX K OPraHUYECKUX
COCIUHEHMII;

TPHPOHEIE HCTOYHHKH YITIEBOOPOOB ¥ CIIOCOBL] UX TIepepaboTKy;
BEIIECTBA W MaTepHa.ibl, IMHPOKO HCIOJIb3yeMble B MPaKTHKe: OCHOBHEE
METAJIEL U CTLIaBEL, rpadur, KBap, MHUHEpaJIbHbIE yIOOpEHNs, MUHEpaIbHbIE U
OPTaHMIECKHE KHCJIOTBI, IIeN0YH, aMMHaK, YIJIEBOLOPOIEI, (heHO, AHWJTHH,
METAHOII, 3TaHOJ, 3THIIEHIJIHKOIb, TIIHLEpUH, (GopMaisaerun, aleTalbJerusn,
aleTOH, TIII0KO3a, caxaposa, Kpaxmai, KieTdarka, aMHHOKHCIOTEL, Oenkw,
MCKYCCTBCHHBIE BOJIOKHA, KaydyKw, [IMaCTMAacChl, KUPBI, MBUIA M MOIOIIHeE
CPEeICTBa;

yMeTh:
Ha3bIBaTb: W3y4YeHHBIE BeIECTBA 1o «TPUBHANLHOM» WIIM MeXIyHapomHOiL
HOMEHKJIaTypam;

OUpeNeJsATb: BaJCHTHOCTh U CTeMeHp OKHCJICHUS XUMUYECKUX 9JIEMEHTOB, THII
XUMHYECKOH CBS3M B COCIMHEHUSX, 3apsi]| MOHa, IIPOCTPaHCTBEHHOE CTpOEeHHE
MOJICKYJI, THII KpPHCTAIHYECKO] PCIICTKY, XapakTep cpeasl B BOJHBIX
pacTBOpax, OKUCIUTEND 1 BOCCTAHOBUTEIIb, HAIIPaBJIEeHHE CMEILCHHUS PaBHOBECHS
[ION BIIUSTHUEM Pa3INYHBIX dakTopos, M30MEPEI U I'OMOIIOTH, MPHHAIIEKHOCTE
BELIECTB K pa3HBIM Kjaccam HEOPraHWYeCKUX M OpraHHYEecKHx COCTUHEHUIA;
XapaKTep B3aHMHOIO BIHSIHHS aTOMOR B MOJCKynaX, THIIBI peakimii B
HEOPraHu4eCcKO’ U OpraHuYecKoif XHMUH,

XapaKTepu3oBaTh: s-, p-, d-sneMeHTE Mo UX IIOJ0XeHuI0 B Ilepuommueckoii
cucreme JI.U. MeHnneneesa; O0IMe  XUMHUYECKHe CBOMCTBa METAaJlIOB,

(GeHoJ10B, AJIBACTHIIOB, KETOHOB, KapOOHOBLIX KHCIIOT, aMHHOB, AMHUHOKHUCJIOT |
YIIIEBOJIOB);

O0BSICHAATL: 3aBUCHMOCTE CBOMCTB XUMUYECKOTO SJIEMEHTa ¥ 00pPa30BaAHHBIX UM
BCIICCTB OT IIOJIOKEHHUS B ITepuoguueckoii cucreme JI.U. Menneneesa;

PasIMYHBIX (aKTOpOB, peakHOHHO CIIOCOOHOCTH OpraHHYecKHx COE€TUHEHUI

HEOPraHUYeCKUX M OpraHuYecKmx BCIIECTB, IONYYEHHIO KOHKPETHBIX BEIIECTB
OTHOCSIIMXCS K U3YYEeHHBIM Kilaccam COCIMHEHMI;

MPOBOUTE PACYETHI 110 XUMUYECKUM dopMyam u ypasHenusm peakuuii;
OCYINECTBISATL  CaMOCTOSTENbHE] TOHCK  XUMHYecKol uHbopmammu o
HCIOJIE30BAHMEM Pa3lIUYHBIX HCTOYHHKOR (CrpaBoYHBIX, Hay4HBIX M Hay4yHO-



TOIYJISIPHBIX  M3MaHMH, KOMIIBIOTEpHEIX 6a3 AAHHEIX, pecypcos Wureprera);
UCTIONB30BAaTh KOMIIBIOTEPHBIE  TeXHOIOTHH Mg 00paboTku nepenayn
XUMHIECKOU MH(OPMAIHY i ee HPCNCTABICHUS B pas3IHYHbIX dopmax;

HCHOJIL30BATL  nMpHOGpeTenHbIe SHAHHSl M yMeHHs g NpaKTHYECKOi]
AEATEILHOCTH H IOBCEIHEBH O JKH3HU:

® M1 NOHUMAHWS TIO6aNBHEX pobneM, crosimmx [I®pen  YemoBeyecTBOM:
OKOJIOTHECKUX, SHEPreTHYeCKHX X CBIPbEBEIX;

®  00BACHEeHUS XUMHUYECKUX  SIBIICHUI, IIPOUCXOOSIINX B IIpupone, ObiTy w Ha
IIPOM3BOJICTBE;

OLECHKH BIUSHUSI XUMHYECKOro SaIPASHEHUsI OKPYKaromieii CPEIBl Ha OpraHu3M
I€JIOBEeKa u Opyrue xuBkIe OPTaHU3MBI;
6e3omacHoii PaboTsI ¢ BemecTBamy 5 naboparopuuy, OBITY M Ha IIPOU3BOACTEE;
OIPEHENeHUS  BO3MOXKHOCTH IPOTCKaHUS  XHUMHYECKX IpeBpalienuit g
Pa3IIMYHBIX YCIOBUSAX U OlIeHKH 11y IIOCTIEICTBMUIL;
Pacno3HaBaHus u MIACHTHOUKALMY BaykHeH iy BEIECTB 1 MaTepuanos;
OLCHKH Ka4€CTBa IIUTHEBOM BOEI 1 OTIENBbHBIX ITUIIIEBBIX IPONYKTOB;
KPHTHUYECKOM orenKy AOCTOBEPHOCTH XUMHYECKO] MHpOpMaruy, IIOCTyMaro1IeH
H3 Pa3IIUYHBIX HCTOYHUKOR.

Iporpamma paccunTana Ha 156 yacop dyUTOPHOTO BpeMeHH, U3 Hux 96 9acoB

C uenso nosemmenuy TBOPYECKOM aKTUBHOCTH CTYAICHTOB NpenycMaTpuBaercs
CaMocTosATeNbHAS paboTa CTYACHTOB (784acos).
Iporpamma COACPXXHT  Temarmky pedeparos  gug OpraHuzanuu

CaMOCTOATEIbHOI ACATENIbHOCTH 06yanOI_HI/IXCSI, OBHaI[eBaIOHII/IX HpO(peCCI/ISIMI/I
CIIO.

KOMITETEeHTHOCTE o0yYarommxcs. H03T0My [IPH  OpraHuzamuy CaMOCTOSTEIbHOM
paboTer HEOOXO0IHUMO AKLICHTUPOBATh BHHMAaHMe obyJaromuxcs ua IIOHCKe
HHpOpMaIy B cpeacTBax Macc-Menua, I/IHTepHeTe, B YYEOHOI u CIIeUHaIbHO’

lporpamma  mosker UCIIONIB30BaTbCA  Ipyrumy 00pasoBarensHBIMY
YIPEXKIEHUAMY, peanusyrommm o0paszoBaresHyro IIporpaMmy cpenmero (monHoro)
0011ero o6pazopanms.

Paboyayg IIporpamMmma yye6noif AUCHHIUIMHEBL  « XUMUS) IIpeIHasHaveHa g
HU3YYEeHHS XWMHH B YIPSKICHUAX CpemHero npodeccroHansHoro 00pazoBanmus,
peanuzyromux 06pa3OBaTem>Hy}o [Iporpammy  cpenmero (momHoOTrO) ob1iero
00pasoBanusl, TIPH IIOTOTOBKe cHemnuamicrop CpenHero 3BeHa.



TeMaTI/I'-IeCKI/Iﬁ IVIAaH JUCHUIIHHBI

«Xumus»
maHMeHOBaHI/Ie pasnesoB u Tem ey Konuyecrso FaMOCT
—JIbHas AYAATOPHBIX YacoB npu Oos1—
g" yueo. OYHOH hopme reJibHas
QEJ arpysK4 o0yueHus paborta
S O Biem | Ted o Tpa | <A
(vac) pMs | HHA | KTHK
p a
BBenenue Lo aa 2 |2
| 1. Oprannyeckast xumus I | 116 | 68 | 42 26 | 48
1.1. TIpeamer opraruyeckoi xummm. Teopus crpoerns | I | 15 6. 44 2149
OPTraHUYECKHUX COCTUHEHHI
1.2. Ilpenensurie YTIIEBOJOPOIBI [ 8 4 Z 2 4
1.3. OtunenoBbIe U nueHOBLIE YTJIEBOTOPOIBI I 10 6 4 2 4
1.4. Auerunenossre YTJIEBOIOPOIBI I 4 4 2 2
1.5. Apomatuyeckue YTJIEBOIOPOIBI I ) 4o 12 2 i3
1.6. IlpuponHble uCcTOYHNKY YTJIEBOJIOPOJIOB [ 12 4 2 2 8
1.7. T'unpoxcuisHble COEIMHEeHUS [ 8 4 2 2 4
1.8. AJIbIeruns: u KeTons; [ 4 4 2 2
1.9. Kap6oHOBEIe KHCTOTH 1 1x IPOU3BOIHEIE Ljsi12 6. | 4 2506
1.10. Yruneroms I 7 4 2 2) 3
1.11. AmunE, AMHUHOKHCIIOTBI, OeJIKy I 13 8 6 2 5
1.12. Azorcomepxamue TeTEPOLIMKIINYECKHe I 6 6 | 4 2
coenunenust. HykinennoBble kucioTs]
1.13. Bronorudyecku akTuBHELE COCUHEHUS [ 8 6 2
2. O6mas u Heopranmyeckas XHUMHSA I 116 | 86 |52 34| 30
2.1. Xumus — nayka o Berecrsax Llesl= b2 3 2 1
2.2. Ctpoenue atoma II 8 8 4 4
2.3. Tepuomuyeckuii 3akon u Hepuonmaeckas cucrema | 11 | 7 3 1| 4
XUMUYECKUX diieMeHToB JI. 1. Menneneesa G
2.4. CTpoenne BemecTsa II 10= |6 4
2.5. onmmepsr II 4|2 2
2.6. JlucniepcHsle cucTems II 3 2 1
2.7. XuMudecKue peakmu Izl 18-l Sl
2.8. PacTBops! 1l e 6 4 2 kg
2.9. OKHCTHTEIIBHO-BOCCTAHOBUTENLHELo peaximm. T] e S e e
OJEKTPOXUMHYECKHe IIPOIIECCHI
2.10. Knaccuduxanus BeiecTs. [Ipoctrie Bemmectra II 6 4 2
2.11. OcHoBHBIe KTacCH HEOPTaHUYeCKUX U B 10 [ 6 4
OPTaHUYECKHX COeAMHEHMUL
2.12. Xumus sieMeHTOR "I |13 10 | 6 4 | 3
2.13. Xumus B xu3HI 0bIecTRa S 52 ose]
Hmozo no npeomem T | 234: | 156 E:EE



COAEPKAHUE YYEBHON AUCHHUILIAHbI

Beenenne
Hay4Hpie MeTO/IbI MO3HAHMS BEWIECTB U XUMEYECKHX ABJICHUH. Ponb skcnepumenTa
1 TEOPHH B XUMUU. Moodenuposarue xumuyeckux npoyeccos.

1. OPTAHUYECKAS XUMMUSI

1.1. IIpegmer opranmyeckoii Xummum. Teopusi cTpoenus opranmgeckux
COeAHMHEeHH

Ilpeamer opranuyeckoii xumun. ITousTre 06 OPTraHUYECKOM BEIIECTBE U
OpraHn4eckor xumuu. Kpatkuit ouepk UCTOPHH Pa3BUTHUS OPTaHHUYECKOM XUMUH.
Buranusm u ero kpymenne. Ocobennoctu CTPOCHHUSI OPraHUYECKUX COEIUHEHHIA.
Kpyrosopor yriepona B IIpupoe.

Teopusi cTrpoenns opranmdeckux coexnnenmii A.M. Byrneposa. ITpeanocsiiku
CO3IaHUS TEOPUU CTPOeHHUS. OCHOBHEBIE II0JIOKEHHUS] Teopuu cTpoenus A.M.Bytieposa.
XUMHYECKOE CTPOEHHE M CBOMCTRA OpranndecKux semecTs. [lonsatue 06 uzomepun.
Crioco6sr oTo6paxenus CTPOCHHS MOJIEKYIIBI (POPMYIIBI, MOZENH ). SHAUYEH e TEOPHUU
A.M. Byrieposa 115 passutus OPraHMYECKOH XMMHH U XHMUIECKUX TIPOTHO30B,

Ctpoenue atoma yrmepona. OIIEeKTpOHHOE 007aK0 U OpOHTaN, S- U p-opOUTAH.
OIEeKTPOHHEIE U SJIEKTPOHHO-rpaduyeckue GopMynsl atoma YIJI€poa B OCHOBHOM H
BO30YXIEHHOM COCTOSIHHUsX. KoBajeHTHas XUMHUYCCKas CBA3b U €€ KJIACCH(MHKAIUS 10
CToco0y mepeKpsIBaHus opOHUTATeit (o- ¥ m-cBa3m). [TorsTHE rubpunmsanuu. Pazmransie
THUIIB! THOPUIH3ALIN U HOPMa ATOMHBIX opOuTaei, B3aMMHOE OTTaIKUBAHIE THOPUIHEIX
opbutaell u ux pacrooxkeHue B IPOCTPaHCTBE B COOTBETCTBHH C MUHUMYMOM SHEpTHH.
I'eometpus mosmexyn Bemects, 00pa3oBaHHBIX aTOMaMu YyIJIepoJa B pasIM4YHBIX
COCTOSIHUSX TUOPHIU3AIINH.

Knaccndurxauus opranuyecinx coequnennii. Kinaccudukanms opranmaeckux
BCLICCTB B 3aBUCUMOCTH OT CTPOCHHUS YIIePOLHON merw. [ToHsTHe QyHKUHOHATEHOM
rpymnel. Kinaccudukanus opranmaeckix BEIIECTB 110 THUIY QYHKIHOHATBHON TPYIIIEL.,

OcHoBBI HOMeHKIATYpDI OpPraHMYecKuX BewlecTB. TpUBHMAIbHBEIE HA3BAHMS.
PanvonansHas HOMEHKJIaTypa KaK MpenIecTBeHHUIA HOMeHKnatypel IUPAC.
Homenknarypa  [UPAC: UPUHOHIBL  00pa3oBaHUs — Ha3BaHWIA, CTapIINHCTBO
(QyHKIHOHATBHEIX TPynr, ux obo3HaveHne B mnpedukcax u cyddukcax HazBauuii
OpPraHWYECKHUX BEILECTB.

Tanel xXumuveckux cBsizeii B OPraHMY€CKHX COeAMHEHHSIX M CIOCOOBI HX
PaspbiBa. Kiaccubukaums KoBaleHTHBIX CBszel 1o SJICKTPOOTPULIATENIBHOCTH CBSI3aHHBIX
aTOMOB, CIIOCO0y ITepeKphIBaHHS opOutaneii, KpaTHOCTH, MeXaHu3My obpazosanus. CBs3p
IIDUPONBI XUMHYECKOM CBSI3M C THIIOM KPUCTaITMIECKON PELIeTKH BEeIIecTBA U ero
(PH3MYECKUMU  CBOMCTBAMIL Paspeis xummdeckoit cBssu, kax Iponecc, oOpaTHEIN ee



oOpa3oBaHHIO. [ OMONUTHYECKUH U  TEeTEPONUTHUYECKHM  pasphlBbl  CBA3EH, HX
COIIOCTaBlIeHHE ¢ OOMEHHBIM M JOHOPHO-AKIENTOPHBIM MeXaHW3MaMH UX 00pa3oBaHMUI.
[ToHsTHE CBOOOIHOTO paauKaia, HyKIeoOQHIbHON U ANeKTPO(UIBHON YaCTHLIBI.

Knaccudpukanusa peakunii B opraHuyeckoil xumuu. Ilomarve o THmax u
MexXaHu3Max peaknuii B opranmveckoit xummu. CyOcTpar u peareHT. Knaccubpukanms
peakiuii MO H3MEHEHHIO B CTPyKType cyOcTpara (IpUcOequHEHHE, OTILEIUICHHUE,
3aMellleHne, H30MepH3alusi) ¥ THIy peareHTa (paguKaibHble, HyKICO(QUIbHBIE,
snekTpodunsable). Peakiun npucoenunenus (Ay, Ag), anumuaupoBanus (E), samemmenus
(Sr, Sn, Sg), m3omepusanyu. Pa3HOBUIHOCTH peaklMi KakIOro THUIlA: THIPUPOBAaHHE U
JIETHIPUPOBaHUE, TaJOTeHUPOBaHUE U AeTalOTeHUPOBAaHKE, THApATalys U Aeruaparanys,
THAPOraJOreHUPOBaHUE u IEeTUAPOTaJIOTeHUPOBaHHE, TIOJTUMEPU3ALIHS 51
TIOJIMKOH/IEHCAIHS, TIeperpynmupoBka. OcCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkui B OpraHu4eCcKO XUMUH.

CoBpeMeHHbIe TMpeICTaBJIEHHUS] O XHMHYECKOM CTPOCHHH OpraHH4YecKHX
BemecTB. OCHOBHBIE HAIpaBIeHUS pa3BUTHs Teopun cTpoeHus A.M. bytieposa.
N3omepust opraHU9YecKHuX BellecTB U ee BUAbl. CTpyKTypHas M30MEpHs: MEXKIIaccoBad,
yIJIEPOJHOTO CKelleTa, ITOJIOKeHHUsST KpaTHOM CBSI3M M (YHKUMOHAJIBHOM TIpYIIIBL.
[IpocTpaHCTBeHHass  HM30MepHs:  reomeTrpuueckas ©  onrudeckas.  [lonsaTtue
aCHMMETPHUYECKOro LIeHTpa. bruonornyeckoe 3HaueHUue ONTUYECKON n3oMepun. Bzaumuoe
BJIMSIHIE€ ATOMOB B MOJIEKYJIaX OPraHUYEeCKHX BEIeCTB. DJIeKTPOHHBIE 3G (HEKTh aTOMOB U
aTOMHBIX TPYIII B OpraHWMYECKUX MoJeKyiaax. MHIyKIHOHHBIN 3¢ (}eKT, MOoN0KUTENbHBIN
M OTPHIATEBHBIN, ero 0co0eHHOCTH. Me3oMepHbIl 3D dexT (3PPeKT compsKeHus ), ero
0COOEHHOCTH.

JlaGopaTopHble onbIThbl. V3roToBiIeHWe MoOfene MOJeKyl — IpencTaBUTeNel
Pa3IUYIHBIX KJIACCOB OPTAaHUUECKUX COSAMHEHUH.

IIpakTuyeckne padorbl. OOHapyXeHHe yriiepoAa M BOJOpPOAa B OPraHUYECKOM
coenuHeHuu. OOHapyxeHue rajoreHoB (poda belnpiireiina).

1.2. IIpenenbHbIe YyIJ1€BOAOPOADI

I'omonornyecknii psaa anakanoB. llonsarue 06 yrineBomopomax. OcobGeHHOCTH
CTPOEHUSI NpeNeNbHBIX YIJIEBOIOPOAOB. AJIKaHBl KaK MPEeACTABUTENIN IMpeebHbIX
YTIIEBOJOPOJOB. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl MeTaHa H
IpyTHX ajkaHoB. l'oMornorumyeckuéd psan u uzoMepus napapuHoB. HopmanbsHOe u
Pa3BETBIIEHHOE CTPOEHME YyIriepofdHou menu. HomeHknaTypa ajkaHOB M aJKUJIBHBIX
3amectuTesel. Pusnyeckre CBOWCTBA alIKaHOB. AJIKaHbI B IPUPOJIE.

XuMHyecKkue cBOMcTBa ajJkaHoB. Peakiuu Sg-Tuna: ramoreHupoBaHue (paboThI
H.H. Cemenosa), HutpoBanue no KoHnoBamoBy. MexaHW3M peakldd XJIOPUPOBAHHS
allkaHoB. Peakuuu neruapupoBaHUs, FOPEHHUs, KATAIUTHUYECKOTO OKHCJICHHUS aJIKaHOB.
KpekuHr ankaHOB, pa3jid4Hble BHUIBl KPEKWHra, MPHUMEHEHHE B IPOMBIIUIEHHOCTH.
IIuponus u KOHBepCHUsI MeTaHa, H30MEPH3AIIHs aJTKAHOB.

IlpumeHeHHe U cnocoObI MOJTyYeHUs ajJkaHoB. O0IacTy MPUMEHEHHUS aIKaHOB.
IIpoMelIeHHBIE CLIOCOOB! TTONYyYeHHS AIKaHOB: TIOTyYeHHe U3 TIPUPOIHBIX
HCTOYHHMKOB, KDEKMHT Tapa(UHOB, IOIyYeHUE CHHTETUIECKOTO OeH3MHA, ra3u(UKaIlHs
yIIIsl, THAPUPOBaHUe ankeHoB. JlabopaTopHblie CITOCOOBI MOTyUEeHHS aIKaHOB: CHHTE3
Bropiia, nekapbokcunupoBanue, THAPOIIH3 KapOua allOMUHUS.

HHKJIOﬂJ]KaHLI. I"'omonoruueckuii pAA 1 HOMEHKIIaTypa HUKIOAJIKaHOB, UX 06111&51
(I)OPMYJ'[&. ITousTue o HaIIpsPKCHUHU LIUKIIA. I/IBOMepI/I}I OUKIIOAJIKAHOB: MEXKJIaCCOBasl,
YIJIEPOOHOI'O CKEJIETA, FTECOMETPHYCCKA. HonyquI/Ie u CbI/IBI/I‘-IeCKI/Ie CBOMCTBa
LUKJIOAIKAaHOB. XMMHUYECKIE CBOMCTBA IMUKJIOAJIKaHOB. Cneumbm(a CBOMCTB



[IMKJI0A/IKaHOB € MalbIM pa3MepOM LHKIA. PeakIuy MprcoefMHEeHNs U PaIUKaIbHOTO
3aMelleHus. :

Ipakruyeckas pa6ora. IlonydeHne MeTaHa W W3yYeHHE €ro CBOMCTB: ropeHue,
OTHOIIEHHE K OPOMHOM BOJe ¥ PaCTBOPY IIepPMaHTaHATA KAJIHS.

1.3. ITuseHOBbIE H IHEHOBbIE YI/IEBOAOPOALI

I'omonornyeckuii psia akeHoB. DIeKTpOHHOE 1 POCTPAaHCTBEHHOE CTPOEHUE
MOJICKYJIBI STUJIEHA U aJIKeHOB. I'OMooruuecknii psix u o61mas GopMyiia arKeHoB.
V30Mepust 5TUITEHOBBIX YIIEBOAOPOIOB: MEXKKIACCOBAS, YIJIEPOOHOTO CKeJleTa,
TIOJIOXCHHS KPATHOH CBS3H, reoMeTpryeckas. OCOOGEHHOCTH HOMEHKIIATY bl
STUJICHOBBIX yIJI€BOAOPOIOB, HAa3BaHMs BaXKHEHUIINX paauKkanoB. OU3nuecKke cBOHCTRA
aJIKEHOB.

XUMHYeCKHe CBOICTBA AJIKEHOB. ONeKTPOUIBHBIA  XapakTep peakHii,
CKIOHHOCTR K peaKLMsIM MPUCOEIUHEHHS, OKHUCIEHHS, IIOIMMEpH3alun. IIpaBHio
MapKkoBHHKOBA M €ro 3JeKTpOHHOe O0GOCHOBaHMe. Peakiiu raJJoreHUPOBaHUS,
THAPOTaTOreHUPOBAHNS, THAPATALMY, THAPUPOBaHUA. Mexanusm Ag-peakimii. [ToHsTHe
O Ppeakuusax nonuMmepusauuu. ['opeHue ankeHoB. Peaknum OKUCIEHUS B MSITKHX U
KECTKHX ycnoBUsAX. Peakuus Baruepa u ee sHauenus a1 oGHapyxeHus HeIpeeNbHbIX
YTJTI€BOJOPOIOB, IOIYYCHHS TITUKOJIEH.

Ilpavenenue u cnocoGbl MOTyYeHHs aTKeHOB. VCIIONB30BAHME BEICOKOM
PEaKUHOHHOM CIIOCOOHOCTH aNKEHOB B XMMHYECKOH IPOMBIIIEHHOCTH. IIpumenenue
STHIIEHA U iponuieHa. IIpoMblitenHple crioco0bl moTyYeHus ankenos. Peakmuy
ACTUIPUPOBAHMS U KPEKUHTA aKaHOB. JlaGopaTopHbIe CIIOCOOBI MOTyUeHNMs AIKEHOB,

Askapuennl. TloHsATHe u KnaccH®UKALUS THEHOBBIX YIJIEBOLOPONIOB 11O
B3aHMHOMY PacloJIOXKEHHIO KPAaTHBIX CBsi3el B MoseKkyse. OcoGeHHOCTH 3JIEKTPOHHOTO U
IIPOCTPAHCTBECHHOI'O CTPOCHMS CONPSDKEHHBIX IUEHOB. IIOHSTHE O T-3JIEKTPOHHOM
cucreme. HoMeHKaTypa IMEHOBBIX YIi1eBoa0poaoB. OcoBEHHOCTH XUMUYeCKHX CBOMCTB
CONPSDKEHHBIX JIUCHOB, KaK CIEICTBUE HX IJIEKTPOHHOTO CTPOEeHMs. Peakiuu 1,4-
npucoenuHenus.  Ilomumepusamms  muenoB.  CHnocoGrr MIOJIyYE€HUSI  AHEHOBBIX
yrieBonoposos: paborst C.B. JleGenesa, neruaprupoBanue alkaHoB.

OcHOBHbIE MOHATHSI XUMHUH BLICOKOMOJIEKY JISIPHBIX COeAMHEeHHIl Ha pUMepe
TPOAYKTOB TIOTMMEPU3ALINY AJIKEHOB, alIKaINEHOB 1 UX FaOTeHIIPON3BOIHBIX.
Monomep, monumep, peaxrms IOJTAMEPH3ALNH, CTETIEHD [IONUMEPHU3ALINH,

CTPYKTYPHOE 3B€HO. THIIBI TOIMMEpHBIX LeTelt: THHEeH e, Pa3BETBJICHHBIE, CIIIUTEIE.
Ilonsitre o cTepeoperymsapHbIx nomMepax. IlonmuMeps! Tepmoniactiynble 1
TepMOpeakTUBHEIE. IIpencTaBnenue o miacrmaccax u anacromepax. [lonmustunen
BBICOKOT'O M HU3KOTO NaBJICHHS, €I0 CBONCTBA U PHMEHEHNE., Karanusarops! Lurnepa—
Harra. [Tomunponunen, ero npumernenue u coiictsa, I aJIOreHCOoAepIKaIIe

TIOMMMEPEI: Te(IIOH, MONMBHHUIXIOPH, Kayuyky HaTypanbHblil 4 cHHTeTHYeCKHe.

Cononumepst (OyTamueHCTHPOIBbHBIH Kay4yk). Bynakanuzamms KaydyKa, pe3Ha ’
500HUT. :

IpakTnyeckas paGora. ITonyuenue sTmena ACTHIpATALMel STHIOBOTO CITHPTA.
Bsaumopeiictue stunena c OpoMHOH BOZOW, pacTBOpoOM NIEpMaHraHata KaJusl.

CpaBHeHME IUlaMeHH STHIEHA ¢ IIaMeHeM NPENEbHBIX YIIIEBOJOPOIOB (MeTaHa,
pOIaH-0yTaHOBOM cMecH).



1.4. AueTunieHOBbI€ YIJ1€BOAOPOABI

T'omoJiornyeckuii psig aJKHHOB. OIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE
aLleTHIICHA ¥ IPYTUX aNKMHOB. I'oMonorudeckuit psan u o6imas GpopMyia aKHHOB.
HomeHknaTypa aneTuiieHOBBIX yrieBogopomoB. H3zomepust MexkiaccoBasi,
YTJICPOHOIO CKeJIeTa, IOJI0KEHUS KPaTHOM CBSA3H.

XHMHYeCKHe CBOMCTBA W NPHMEHeHHe AJKHHOB. OCOGEHHOCTH peaxkuui
IIPUCOCTMHEHHS 110 TPOWHOM YIIIEpOA-YIIEpPOJHON CBsI3H. Peakius Kyueposa. Ilpasuio
MapKkoBHUKOBa NPHMEHUTENBPHO K AaleTHICHAM. IloxgBmxHOCTS aTOMa Bojopoxa
(KUCTIOTHBIE  CBOMCTBA — ankuHOB). OKHCIEHHE AIKHUHOB. Peakiust  3emunckoro.
IIprMeHeHHe aleTHIEHOBBIX YIIEBOIOPOIOB. IlonuBuHMIALETAT.

Iloyyenne anxuuos. [lonydenue anerunena IIUPOJIM30M METaHa U KapOHIHBIM
METOJIOM.

JIaGopaTopHuble onbIThl. V3roToBNeHNE MOzETTE MOJIEKYJI aIKKHOB, UX U30MEPOB.

1.5. ApomaTHyeckue yriaeBoaoposl

I'omonoruveckuii psim apeHoB. Bemson kax IIPEJICTAaBUTENL apeHoB. Pa3utue
IIPENICTABNCHUH O CTpoeHnH Gen3ona. COBpeMeHHEIe IpeCTaBIeHns 06 JJIEKTPOHHOM H
[IPOCTPAHCTBEHHOM CTpOeHHMH Oenzona. OOpa3oBaHHe apOMATHYECKOH T-CHCTEMEL
I'omonorn Genzoma, wux HOMEHKIIaTypa, obmas ¢dopmyna. Homenkmarypa s
AU3AMCIICHHBIX  NPOM3BOIHBIX  OeH30mMa: opmo-, mema-, napa-pacnoiioKeHne
3aMecTuTenel. GusuvecKue CBOUCTBA apeHOB.

XHMHYECKHEe CBOWCTBA apeHOB. IlpuMepsl  peakuuil  3MeKTPOGUILHOTO
3aMCIICHUA: rajOreHUpOBaHME, alKWIMPOBAHHE (KATaIU3aTOPHI ®punens—Kpadrca),
HUTpOBaHue, cCynbhupoBanue. Peaxuum ruapupoBanus u IIPUCOCTUHEHNs. XJopa K
6en3omy. OCOOCHHOCTH XHMUYECKHX CBOMCTB [OMOJIOIOB Oensona. B3anMuoe BiusiHuE
4TOMOB Ha INIPUMEPE IOMOJIOTOB apeHoB. OpHEHTalWs B peaKuusx JJIEKTPOPHUIBHOIO
3amemenust. Opuentantsl [ u II pona.

Ilpumenenne u noryuenue apeHos. IIpHpoHbIe HICTOYHUKHE APOMATHIECKHX
YTJIEBOOPOIOB. ApOMATH3AaIUs AJIKAHOB U IIUKIOATKAHOB. AnkunupoBanue 6eH3011a.

1.6. IIpupoaHbie HCTOYHUKH YrJieBOJOpOaAOB

Hedrts. Haxoxnenue B IIPUPOJIE, COCTaB U (U3UUYECKUE CBOMCTBA Hedtu. TormsHO-
SHEPreTHIecKoe 3HaYeHue HedTu. [IpoMeInIeHHas nepepaGoTka HePTH.
Pextuduxarms e, ocHoBHBIE (DpaKuuy ee pasjeneHus, HX HCTIOJIb30BAHHE.
BTopuunas nepepa6orka He(TenpoXyKTOB. PexTrduxarms MasyTa IIPd YMEHbBIIIEHHOM
AaBiieHuH. Kpekunr Hedrenponykros. Pasnuansie Bub! KpeKkuHra, paboter B.I'.
IlyxoBa. M30Mepu3amnust ajqkaHoB. AJNKUNMpPOBaHWE HENPEIENbHBIX YTJIEBOAOPOIOB.
Pudopmunr vHedrenponykros. Kavectso aBTOMOOHMJIBHOTO TOIUMBa. OKTaHOBOE YHCIIO.

Ipupoanwlii n monyTHbIi HedTsIHO ras. CpaBHenue coctaBa NpUPOIHOIO U
IIOIIyTHOT'O Ta30B, MX IIPAKTUYECKOE UCITIONIb30BAHHE.

KamenHbl1it yroaws. OcHoBHBIC HAIIPABIICHUS UCTIONIB30BAHUA KAMEHHOTO YIS,
KokcoBanue kaMeHHOTr0 yriis, BaskHelime IIPOJYKTBI 3TOr'0 IIpoIlecca: KOKc,
KaMCHHOYTOJIbHAs CMOJIa, HaZICMONbHast Boia. COe/IUHEHNS!, BBIIEIISeMbIe I3
KaMEHHOYTOJIbHOM cMOIBL. [TpOyKTEI, MOMyYaeMble U3 HAICMOILHOI BOJIBI.

OKOJIOrMYeCcKHe aceKTsl 106bYH, IepepaboTKU ¥ HCIIOIb30BAHUS TOPIOYHUX
HCKOIIaeMBbIX.



HemoncTpauuu.  Komtexuus «IIpuponHble  HCTOUHMKH YTTIEBOIOPOIOBY.
CpaBHeHme mpoleccoB ropexus HeTH W HpupogHOro rasa. OGpasoBaHie HePTSIHOM
[UICHKH Ha [IOBEPXHOCTH BOABL. Katanmuruueckuit kpekunr mapaduna (MU KepocuHa).

JlabopaTopHbie onbiThl. Onpernenenue Hamuyuns HEIIPEAETbHBIX YITIEBOIOPOLOB B
OeH3MHEe M KepocHHe. PacTBOpuMOCTE pazmuunbix HeQTenponykToB (6eH3uH, KEpOCHH,
AU3CIIPHOC TOIMBO, Ba3eJIUH, NapaduH) Ipyr B ApyTe.

1.7. TuapokcuiibHbIe coeqnHeH st

Crpoenne u kaaccupuxanus CIUPTOB. Knaccudukanus crimpros 1o Tuiry
YIIEBOIOPOAHOTO pafuKaia, YUCITy THAPOKCUIBHBIX TPYIII U THUITy aTOMa yIiaepoja,
CBA3AHHOTO C THAPOKCHIIBHOM IPYIIION. DIeKTpOHHOE 1 IIPOCTPAHCTBEHHOE CTPOEHHE
THIPOKCHIIbHOM IPYIIIIbL. BiusHue cTpoenus crupTos Ha ux ¢usugeckue coiicTaa.
MexmonexynsapHas BogopoxHas cBsi3b. [ oMOIOrHYeCKmii Pz IpeAembHBIX
OAHOATOMHEIX CIMPTOB. 30Mepus 1 HOMEHKIIaTypa alKaHONOB, HX obuas popmyia.

XumMHuyecKHe CBOMCTBA AJIKAHOIOB. Peakuuonnas crocobHocTh mpemenbHBIX
OAHOATOMHBIX CHIHUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX W
HEOPTaHWYECKUX  COCNMHEHHH, COmepKaIllnx OH-rpynmy:  kuenor, ocHoBaHui,
aM(OTEPHBIX COeAMHEHMH (BOMIBL, CHUPTOB). Peakmuu, moaTBepmaromme KHUCIOTHEIE
CBOMCTBa CIHPTOB. Peakiuu 3amemienus THAPOKCUILHON IpYNIBL. MexMoneKyspHast
AICTANpaTaliis  CIIMPTOB, YCIOBHS OOpPAa30BAHHS MPOCTHIX a¢upoB. CrnoxHsle 3dupsI
HCOPraHMIECKHX M OPraHUYECKHX KHCIOT, peaki[uu srepudpmkanuu. OKHCICHHE U
OKHCJTUTENBHOE NeTHAPUPOBAHHUE CIIUPTOB.

Cnocobbl  noayyenuns CIHPTOB. ['MAPOIM3 TranoreHaJKaHOB. I'maparanms
AJIKCHOB, yCJIOBUS €€ NpoBeneHus. BoccTanoBenue KapOOHUIIBHBIX COEIUHEHHIA.

OTtnenbnbie npegcraBaTeNn aaKaHoIIOB. Meranonn, ero npomsinuierHoe IIOJIyYeHHE
¥ IIPUMEHEHNE B IPOMBIILICHHOCTH. Brosoruaeckoe neifcTBre MeTaHOTA.
Crenuduyeckre croco6ml TOJyHCHHUA STUIIOBOTO criupTa. GU3HONIOrNYecKoe neiicTRIE
3TaHoJIA.

MHoroaTomHbIe cnupThI. M3omepus u HOMeHKTaTypa NpeACTaBUTENEH NBYX- U
TPEXaTOMHBIX CTUPTOB. OCOOCHHOCTH XUMHYECKHUX CBONCTR MHOT'OaTOMHBIX CITHPTOB,
HX Ka9€CTBEHHOE OOHapyskeHue. OTnesbHbIe IPENCTaBUTENHN: STHIICHTIIMKOIb,
TTHICPHH, CIIOCOObI MX MOy YeHHUs, IPAKTUIECKOe IIPUMEHEHHE.

DeHo.1. DIeKTpOHHOE 1 IIPOCTPaHCTBEHHOE CTpoeHKe (eHona. B3anMuoe BiisiHIe
dPOMATHIECKOr0 KOJIbIIA H THAPOKCUIBHON IPYIIIIHL.

XuMuYeckne CBolcTBa (eHOMa Kak (QYHKIHS ero Xummdeckoro CTPOEHHUH.
bpomuposanue denona (kauectrennas PeaKLyst), HUTpoBaHUe (MUKPHHOBAS KHCIIOTa, ee
CBOWCTBA M IpPUMEHEHHe). ObpazoBaHie OKpAIIEeHHBIX KOMIUIEKCOB noroM Fe’",
Hpuvenenne Genona. ITonyuenue (eHoNa B poMBIIIIEHHOCTH.

HMemoncTpanun. Monenu MOJIEKYJI CIIUPTOB ¥ (eHonoB. PacTBopumocTs B BOJIE
AJIKaHOJIOB, STHIIEHIIHKOIS, TIHIEepHHa, heHoa. CpaBHeHHe CKOpOCTH B3aMMOIeHCTBIS
HAaTpHs C 3TaHOJOM, IPONAHONOM-2, 2-MeTHIIIPONaHoNOM-2, rmnepunom. Ionyyenue
OpoMsTaHa w3 3TaHONA. BEITecHeHue ¢enona u3 denomnsTa HaTPUS yTONbHOM KUCIOTOIA.
Peaknust denona ¢ Gopmanbaerumom. KayectBennsie peakuuu Ha GeHos. 3aBHCHMOCTH
PacTBOPUMOCTH (eHOJIa B BOLE OT Temiepatypel. Bsaumoneiicreue derona c pacTBopoM
menoud. Pacnosnasanme PacTBOpoB (eHoONsATA HaTPHS U KapOoHata HaTpus (Gap6oTask

BBIZIBIXaeMOTO  BO3IyXa WIIM JeHCTBHE CHITBHOlM KHCTIOTEI). PacmosnaBanme BommbIX
PacTBOpoOB (eHona 1 ruiepuHa.



JlabopaTopHble onbIThLI. Pektudukanms cmecu STaHOJI-BoJa. OOHapyxeHHe BOMLI
B a3€0TPOITHOH CMECH BOMBI U STHIIOBOLO CIIupTa.

IlpakTnyeckas paGora. WUsyyenne pactsopumoctu CIUpTOB B Boae. Okucienne
CIIUPTOB DPAa3NMYHOIO CTPOCHUS XPOMOBOH CMECHIO. Iomyyenne amstHIOBOrO a¢wupa.
IHonyuenue raunepara me .

1.8. Anbaernan! u KeTOHBbI

I'omonoruveckue PAABI aJIbAETHI0B H KeTOHOB. [ToHsTHE 0 KapOOHUIIBHEIX
COCTMHEHUAX. DIIEKTPOHHOE CTpOCHHE KapOOHUIBHOM rpynnsl. U3zomepus u
HOMCHKJIaTypa aJlbJAeTruI0B U KETOHOB. Dusnyeckue cBoiicTBa KapOOHUIIBHEIX
CO€IUHEHUIA,

Xumuyeckue cBoiicTBa AIBIIETHI0OB M KEeTOHOB. PeakumoHHAS cHOCOGHOCTE
KapOOHMIIBHBIX COEIMHEHHUI]. Peakuuu oxucnenus AJIbZICTU/I0B, KAYeCTBEHHBIE PEeaKIuu
Ha alIbIETUTHYIO Ipymny. Peaxriun [TOJIMKOHICHCALUH; oOpa3oBaHue
deHonodopmans reruHEIX cpmon.,

Ilpumenenne u NoJIyYeHHe KapOOHMJIBHBIX COeIHHEeHHMIL. IIpumenenue
ANL/IETHIIOB U KETOHOB B OBITY M IIPOMBIILICHHOCTIL, AJBIETHUBI ¥ KETOHBI B IIpUpOIE
(3dupHBIE Macia, depomonsr). ITlomxyuenue KapOOHHUIIBHBIX COEIUHEHH OKHCJIEHHUEM
CIIUPTOB,  TruApaTalWed  ajKMHOB,  OKHCIEHHeM yririeBonoponoB.  OtnenbHble

IIPEICTABUTETIN aIBIETUNOB U KETOHOB, CIEeLU(PHYECKHE CIIOCOGL UX TIOJIYYEeHUSA U
CBOMCTBA.

HemoHncTpanuu. IllapocrepskHeBEle U 06BeMHELE MOJICIIA MOJIEKYJ allbIEeTrHIOB U
KeTOHOB. [lomyuenne ykcychoro AMb/ICTHAA OKHCIICHHEM 3TAaHOIA XPOMOBON CMECKHIO,
KauecrBenusie peaxiuy na aJbICTUIHYIO TPYIIILy.

JlaGopaTopHble onbIThI. Oxucrnenne staHona B 3Tamamm PacKalleHHOM MenHOM
IpoBonokoi. ITomyduenue (eroOGOpMaNBIErIIHOrO nomuMepa.  PacriozHaBanue
pacTBopa aneroHa u Gpopmanuna.

IlpakTHyeckas paGora. W3sy4enne BoccTaHOBHMTETBHEIX CBOHCTB aJIbJETHIOB:
PCaKIni «cepebpsHOTO  3epkanay, BOCCTAaHOBJICHHE  THAPOKCHIA menu(Il).
Bzaumopeitctaue bopmansmeruna c THAPOCYIbGUTOM HaTpusL.

1.9. KapGonoBbie Kuc10ThI 1 ux NPOU3BOAHBIE

Tomonornyeckwuii psin TIPEAETBHBIX OTHOOCHOBHBIX KAPGOHOBBIX KHCIOT. Ilonsitue
O KapOOHOBBIX KHCIIOTAX U X Kaccupukanms. DeKTpoHHOe 1 IIPOCTPAHCTBEHHOE

CTPOCHHE KapOOKCHIBHOM IpyrmmpL. I OMOJIOTHYECKHH PSIIT IPEAETBHEIX OXHOOCHOBHELX
KapOOHOBBIX KUCIIOT, HX HOMEHKIIaTypa B H30MepHs. Mesxmonexynapusie BOZOPOIHBIE

CBA3H KapOOKCHITBHBIX IPYIII, MX BIHSHIE Ha (usmyeckue cBoiicTRa KapOOHOBBIX
KHCJIOT.

Xumuueckue cBoiicrea KapOOHOBBIX KHCJIOT. Peaxiuy, HIUTIOCTPUPYIOILHE
KHCJIOTHBIC CBOHCTBA W WX CpaBHeHHe co CBOHCTBAMHM HEOPTaHHYECKHX KHUCIOT.
O6pazoBanue (QYHKIHOHATEHEIX IIPOM3BOAHBIX ~ KapOOHOBBIX  KHCIIOT. Peakiun
STEPUGUKAIMK. AHTHAPH BT KapOOHOBBIX KHCIIOT, HX [IOJyY€HHE U IPUMEHEHHeE.

Crioco6nb1 nostyuenns KapOOHOBBIX KHCIOT. OTHeNbLHbIe NPEACTABUTE/IH U UX
3HaveHnune. OO01ue crioco6m TIOTYHeHHUSI: OKHCIIEHUE aJIKaHOB, QJIKEHOB, [TEPBUYHBIX
CIIMPTOB, anbaerunoB. Baxueiimme TIPENCTABUTENN KapOOHOBBIX KHCIIOT, HX
6ronoruyeckas poss, CIeUU(DUIECKHE CrIOCO6bI TIOJydCHHS, CBOWCTBA U IPHUMeEHEH e



MYPaBBUHOM, YKCYCHOM, HATbMUTHHOBOM 1 CTCapUHOBOM; aKPHIIOBOM U
METaKpUIIOBOM; OJIEUHOBOM, JTMHOJIEBOI 1 JTMHOJICHOBOM; IIaBeJIeBOM; GeH30MHOi
KHUCJIOT.

Caoxnpie 3¢mprl. Crpoenue u HOMEHKJIaTypa CIOKHBIX 3(DUPOB, MEXKIIACCOBAs
H30MepHs C KapOOHOBBIMHU KHCIOTaMH. CIIocoGE] TIOJTY9E€HHS CII0XKHBIX 3()HPOB.
O6patumocts peakimu dTepUDUKALMY U (GaKTOPEI, BIUSIONIIE Ha CMeEIleHHE
paBHOBecHsl. O6pazoBaHUe CII0MKHBIX OJIU3(UPOB. Honuatunenrepedranar. Jlacan
KaK IpE/ICTaBATEIh CHHTETUYECKHX BONOKOH. XHMHUYeCKHe CBOHCTRA i IIPUMEHEHHE
CJIOXKHBIX 3(UPOB.

Kupel. JXXups! kak cinoxHble a¢upsl rmunepuna. KapGorossie KUCJIOTEI, BXOIAIIHE B
COCTaB XUPOB. 3aBUCUMOCTh KOHCHCTEHIIHH ’KHPOB OT UX COCTaBa. XMMUYECKHe
CBOHCTBA JKMPOB: TMAPOJIH3, OMBLICHHE, TuIpupoBanue. bronoruyeckas poss xKupos,
MX HCIIOJIb30BaHKE B OBITY W IIPOMBIIILIEHHOCT.

Coun kapGoHoOBBIX KHCI0T. MELTa, Crioco6b1 noyyenus comneii: B3aUMOJENCTBHE
KapOOHOBBIX KHCJIOT C METaILIAMH, OCHOBHBIME OKCHIaMH, OCHOBaHMSAMH, COJISIMH,
IIETIOYHOM FUIPOJIN3 CITIOKHEIX 3¢upoB. Xumudeckue cBoiicTBa coeit KapOOHOBEIX
KHCJIOT: THIPOJIN3, peaKLiK HOHHOTo o6MeHa. Meia, CYIIHOCTh MOIOILIETO AEeHCTBHH.
OrtHollenne MbIIa K XKeCTKOM Boae. CHHTeTHYeCKUe Morouue cpeacrsa — CMC
(meTepreHTsI), nx IIPEUMYIIECTBA U HEOCTATKH.

AemMoncTpanun.  3HakoMcTBO ¢ (DHU3UYIECKMMH  CBOMCTBAMH  Ba)KHEHITIHX
KapOOHOBBIX ~ KHCIOT. Bosronmka 6eH3oiHOI KACTOTEL.  OTHOIICHHE  pa3THYHBIX
KapOOHOBEIX KHCIIOT K BOJIE. Cpasrenne pH BomHBIX PacTBOPOB YKCYCHOW M COJISIHOM
KHCIIOTBI ORMHAKOBOH MoJsipHOCTH. [lomyderue IPHATHO TaXHyIIEro CIOXHOro 3¢hupa.
OrHowmenue cnuBouHOTO, TIONICONHEYHOr0, MAIIMHHOIO Macell ¥ MaprapuHa K OpoMHOI
BOZIC M pacTBOPY IepMaHraHaTa Kajus.

JlaGopaTopHble ONbBITHI. Bzaumoneiictaue pacTBOpa YKCYCHOH KHCJIOTBHI C
MarnueM, OKCHIOM IMHKA, THAPOKCHIOM Keje3a (IIl), pactBopom kap6omata kamus u
CTeapata Kanus. O3HaKOMIIeHHe ¢ 0OpasaMy CIIOKHBIX 3¢upoB. OTHOIEHNE CIIOKHEIX
3(HPOB K BOJIE U OpraHUYecKiM BeILECTBaM. «BriBenieHHe» XUPHOro maTHA C IIOMOIIIBIO
CIIOXHOro 3¢upa. Pacteopumocts KHPOB B BOJE W OPraHUYECKHX DPACTBOPHUTENISX.
CpaBHeHHe MOIOIIHX CBOHCTB X03sUcTBEHHOr0 MbLia 1 CMC B 5kecTKol BOJIE.

IlpakTnueckas paGora. PactBopumocTs pasimuunbrx KapOOHOBBIX KHCIIOT B BOJe.
Bsaumoneiicteue ykcycHo#t KucioTe o Metajiamu. llomydenue wzoammnoBoro a¢upa
YKCYCHOM KHCIOTEI. CpaBHEHHE CTeleH: HECHACBIIICHHOCTH TBEPIOrO U KHUIKOIO JKUPOB.
OMblnenne xupa. [omydenne Mpima u M3Yd€HHE ero CBOMCTB: IeHOOGpa3oBaHue,
PCaKIINK HOHHOTO OOMEHa, TUIPOIH3, BhIIeICHHE CBOOOJHBIX KUPHBIX KHCIIOT.

1.10. YrjeBoasl

ITonsitne 06 yriesonax. Krnaccudukanus yriesonos, MoHo-, nu- n NIOJIMCaXapHIbI,
IIPENICTaBUTENM KaXIOH IPYIIITBI YIIIEBO OB, bronormaeckas pons YTJIEBOJIOB, HX
SHAYCHNE B )KU3HU YeJIOBEKA U 06IIeCTBa.

Monocaxapuasi. CTpoeHne u omnrmyeckas H30MEpHsl MOHOcaxapumoB. Ux
KacCuUKaMs 110 UUCJy aTOMOB yriepoia H MpHpPOIe KapOOHUIBHON TIpyIIIEL.
Dopmyner Ournepa u Xeyopca mmst u3o6paxeHs MOJICKYT MOHOCaxapunoB. OTHeceHHe
MOHOCaxapunoB K D- u L-psany. Baxueiimme IIPEICTaBUTETH MOHO3.



I'nroKo3a, cTpoeHme ee MomekyndsI M DU3HYECKHe CBOMCTBA. Taytomepusi.
XUMUYECKHE CBOMCTBA IIIFOKO3BI: DPEAKIMH [0 ANbIErMIHOMN rpymme («cepedpsHoro
3€pKana», OKHCICHHME a30THOW KHCIOTOM, TIMApUpOBaHME). PeakiMu TITIOKO3bI Kak
MHOTOATOMHOTIO  CIIMPTa: B3aUMOJEHCTBHE INIOKO3BI C rumpokcumoM mexmu(ll) pu
KOMHATHOW TeMIlepaType W HarpeBaHHU. Pa3iuuHble THIIEI OpokeHus (CIUpPTOBOE,
MoJIoO4HOKHUCTI0€). ['moko3a B npupose. Bruonornyeckas POJIb ¥ NIPUMEHEHHUE TIIFOKO3BI.
DpyKTO3a Kak H30Mep IoKo3kl. CpaBHEHHe CTPOCHHS MOJIEKYJIBl U XUMHUYECKUX CBOMCTB
TIIOKO3BI U ppyKTO35l. PPYKTO3a B IPUPOJE U € GHONOrHIecKas POJIb.

IlenTo3sl. Pubo3a u Je30KCHpHO03a KaK MPeNCTaBUTENN ajIbIONEeHTO3. Crpoenne
MOJIEKY/I.

Mucaxapuabl. Ctpoenune nucaxapunos. Crocod couieHeHus LIUKJIOB.
BoccranasnuBaromiie u HeBoccTaHABIMBAIOLIIE CBOHCTBA JUCaxapulioB KaK CIIEICTBUE
CotNeHEHNs NUKMa. CTpoeHne U XMMHYECKHe CBOMCTBA caxapo3sl. TeXHOTOrHIeCK e
OCHOBBI IIPOM3BOACTBA Caxapo3bl. JIakT03a 1 MaibTo3a Kak H30MEPHI CaXapo3sl.

Ionncaxapuasl. OGuiee cTpoenue nosucaxapunioB. CTpoeHHe MOJIEKyYJIBl KpaxMalia,
aMHUII03a 1 aMUJIONIEKTHH. DU3nyecKre CBOMCTBA KpaxMana, ero HaxoXIeHHe B
IPUPOAE U OHoIOrHYecKas poikb. I mmkoren. XuMuueckue CBONRCTBA Kpaxmaia.
Crpoenmue aneMeHTapHOro 3BeHa LeIUTI0I0361. BiusHue CTPOCHHMS ITOJIMMEPHOM LIEITH
Ha (U3HYeCKHe U XUMHUYECKHE CBONCTBA LIeIITIOI03bL. ['unponus uesrono3sl,
00pa3oBaHKe CIIOKHBIX IGUPOB C HEOPraHUYECKUMH U OPTraHUYECKUMU KUCITOTAMH.
IloHsATHE 06 HCKYCCTBEHHBIX BOJOKHAX: AIleTATHEIMN LIeNK, BUCKO3a. Haxoxnenue B
NpUpoze U GMOTIOrHYecKas poilb LeJUTOI035L. CpaBHeHMe CBOWCTB KpaxMmana u
LEJUTFOJIO3EL. ‘

AemoncTpanun. OGpasipl yrieBoaoB U U3NeNuil U3 HuX. ITomyuenne caxapara
KaJIBLI M BBINCTICHAE Caxapo3bl W3 PacTBOpa caxapaTa Kaiblus. BzamMoneiicTsue
TJIFOKO3BI ¢ (QyKCHHCEPHUCTOM KHCIOTON. OTHOIICH e PacTBOPOB CaXapo3bl U MaJIbTO3bI K
Cu(OH), npu Harpeammu. O3HaKOMITeHHE C (HU3MIECKEMH CBOMCTBAMH Kpaxmana u
nemtronossl. HaOyxanwe memmonossl u kpaxmama B Boe. [Monyyenne TtpuHMTpaTa
NeJTr010351. KosuteKius BomokoH.

JlaGopaTopubie onbIThl. O3HaKOMICHHE C (PM3HYECKHUMH CBOMCTBAMH TIIIOKO3bI
(anTeyHas ymakoBka, Tabnerku). Kucnotueit rumponus caxaposbl. 3HAaKOMCTBO ¢
o0pasuamMu  IIONKCaXapuoB. OGHapyxeHHe Kpaxmama C IOMONIBIO KaYecTBEHHOM
PeaKIny B Mezie, Xmede, HorypTe, Mapraprue, MaKapOHHBIX U3JIENNSIX, KPYIIax.

IlpakTu4eckas: paGora. Peaxius «CepeOpsHOrO  3epKala»  IIFOKO3EL
Bsaumoneiicteue rimokoss! ¢ runpoxeunoM meau (II) mpu paznuambx TEeMIIEpaTypax.

He¥icTBHEe aMMHaYHOTO pacTBopa oKcuza cepebpa Ha caxaposy. O6GHApYKeHHe TaKTO3bI B
MoJoKe. JleficTBHe HOoa Ha Kpaxmall.

1.11. AMunsl, AMHHOKHCJIOTBI, OeJIKH
Knaccnpukanus wu H3omepust amuHoB. [loHsTHE 006 amuHax. IlepBuunsle,
BTOPUYHBIE U TPETHYHBIC AMHHBIL. Knaccudukanus amunos mno THUITY YTJIEBOIOPOIHOIO
panukaia M YHCIy aMHHOTPYNII B Mornekyne. I'omomnoruyeckue psmsi [IpeIeTbHBIX
anu(paTHIECKHX U apOMATHYECKUX AMUHOB, U30MEPHS U HOMEHKIIATypa.
XHMHYecKHe CBOHCTBA AMHHOB. AMUHE] KaK OpraHM4YeCKHe OCHOBAHUS, UX
CPaBHECHHE C aMMHMAKOM W IPYTUMH HEOPTaHHYIECKUMU OCHOBaHUsAMU. CpaBHEHUe
XUMHWYECKUX CBOMCTB aubaTuIecKux u apoMaTuIecKux aMuHOB. O6pa3oBanme



aMHUI0B. AHHUIIMHOBEIE Kpacurenu. [IoHsITHE 0 CHHTETHYECKMX BOJIOKHAX., ITonmuamu et
U IIOJIMaMHUIHBIE CHHTETHYECKHE BOJIOKHA.

Ilpumenenune u noJiyueHHe aMHHOB. [Tomyuenne amunos. Pa6otsl H.H.3ununna.

AMHHOKHCIOTBI. [ToHSATHE 06 AMHHOKHCIOTAX, HX KJacCH(HUKALUs U CTPOEHHe.
Onrtuyeckass H30MepHs O.-aMUHOKHCIIOT. Homenknarypa aMiHOKHCIOT. JIBORCTBEHHOCTD
KHCIIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT U €€ PUYUHEL. bunonspusie wonsl. Peakiuu
KonneHcanuu. IlentupHas cBsa3b.  CHHTeTHYeCKHMe  BOJIOKHA: KallpOH, 3HAaHT.
Knaccuduxanus Bonokon. Ionydenne aMHHOKHCIOT, BX IPUMEHEHHE U OMOJIOrHuecKast
byHKIHS.

besikn. benku xax npupozsble nomumeps!. [Tepprunas, BTOpUYHAs, TPETHYHAS U
HCTBEPTUIHAS CTPYKTYpPbI OeskoB. DUOPHIIISIPHBIE U TTOOYIISIPHBIE GEJIKH.
XUMHYeCKHe CBOICTBa GEKOB: ropeHwe, ACHaTypauus, TUAPOIIN3, KAYECTBEHHbBIE
(uBeTHbIe) peakuun. bronornyeckue (yHKIMU GesTKOB, X 3HaueHHe. Beku Kax
KOMIIOHEHT nuuy. IIpobiema GenkoBOTo rof0jaHus U IMyTH ee pelueHus.

AemoncTpannu. Ousnyeckue CBONCTBA MeTHIIAMHIHA: arperaTHoe COCTOSIHUE,
UBET, 3allaX, OTHOUIEHHE K Boje. ['opeHne mermnamuHa. B3awMmomelicTBHe aHWIMHA U
METHJIAMHHA C BOAOM U Kuciotamu. OKpalluBaHUe TKAHEH aHMIMHOBLIMU KPacUTEeJISIMH.
OGnapyxerne (QyHKIHOHATBHBIX TPyHnI B MOJEKylaX aMHHOKHUCIOT. Helrpanuzamus
IIEI0YN aMHHOKHCIOTON. HeHTpanusaius KuUCIOTBI aMHHOKHUCIOTOLM. PactBOpenne u
OCaxxJeHue OEJIKOB.

JlaGopaTopHble onbIThI. M3rotosnenme IIAPOCTEP)KHEBBIX U O0OBEMHBIX MOEIeki
M30MEPHBIX aMHHOB. PacTBopeHue GeNkoB B Boje 1 UX Koarymsius. OOHapyxeHue Oenka
B KYPUHOM SIWIIe U MOJIOKE.

IIpakTu4eckas paGora. O6pa3oBanre coneil aHWIHHA. BpomupoBanue aHunmHa.
OO6pazoBaHue coneit rmunuHa. [Tomyuenne mMenHOM CONHM TITHIMHA. HeHnatyparus Genka.
IIBeTHBIE peakuyy GeNKOB.

1.12. A3zorcomepxkamue reTepounKInvYecKHe coequHenus.. Hyk/aeHHOBBbIe
KHCJI0ThI

HykaennoBbie kueaotbr. HykienHOBbIe KHCIOTE Kak IIPUPOIHEIE TTOIUMEDEI.
Hykneotunsl, ux ctpoenue, npumMepsl. ATO u AJIO, ux B3aHMOIIPEBpAaIEHNE U POJIb
9Toro npouecca B npupoze. Ionstue THK u PHK. Crpoenue JHK, ee nepsuunas u
BTOpuYHas CTpyKTypa. Pabotel @. Kpuka u JI. Vorcona. Komnnemenraprocts
a30TUCTBIX OCHOBaHWM. Pernukanus JIHK. Oco6ernocTr crpoenus PHK. Tunsr PHK u
uX buonorudeckue GyHkmu. [ToHstre o TPOMYHOM Koze (komone). Buocunres 6enka B

KUBOM KIIeTKe. I'eHHAs MHKeHepHst U 6HOTeXHOIOI K, Tpancrennsie Gopmel pacrenmuit
U J)KMBOTHBIX.

JleMoHcTpanuu. Monenu MOJICKYJT Ba)XHEUIIUX TI'eTEPOLHUKIIOB. Konnexuus
TCTEPOLUKINIECKUX COeMHeHuM. JlelicTBure pacTBopa MNHMPUIVHA HA HHIUKATOP.
Bzaumoneiictue [IHPpUAMHA C CONSHOM KHCIOTOH. Momens Mostekyiel  JIHK,
AEMOHCTpalUsl MPHHLIKIA KOMIUICMEHTapHOCTH a30THUCTBIX OCHOBAHMIA. OO6pas3ipl
IPOAYKTOB MUTaHHWsS U3 TPAHCTEHHBIX dopM pacTeHHMET W KUBOTHEIX. JlekapctBa u
IIpETIapaTel, U3TOTOBIEHHBIE METOIAMH ['€HHOL VHXXEHEPUHU U OMOTEXHOJIOIHH.

JIaﬁopaToprle OIIBITHI. I/ISFOTOBJ'IGHI/IG 00bEMHBIX H IIapOCTePIKHEBBIX Monaenen
A30TUCTEBIX IFe€TCPOILUKIIOB.



1.13. BuoJioru4ecku aKTHBHBIE COeIHUHEeHMUSs

DepmenTsl. I[ToHsTHE O BepMeHTax Kak 0 GHOTOrHUECKIX KaTaju3aTopax 0eJIKoBOM
npuposibl. OCOGEHHOCTH CTPOCHHUS U CBOMCTB B CPABHEHHH C HEOPraHUYEeCKUMHU
Karanusaropamu. Knaccuduxarms pepmentoB. OcobeHHOCTH CTPOEHUS U CBOMCTB
(hepMEHTOB: CENIeKTHBHOCTE M 3()EKTUBHOCTD. 3aBHCHMOCTD AKTHBHOCTH depmeHTOB
OT TeMIepatypsl U pH cpensl. 3HaueHne (pepMEHTOB B GHOIOTHH U [IpUMEHEHHUE B
IIPOMBIIIJIEHHOCTH.

Butamunsl. [Toustae o Butamunax. HUx Knaccupukanus 1 o6o3Hauenue. Hopma
NOTpeOIIeHNs BATAMUHOB. BomopacTBopiMEIe (#a npumepe ButamunoB C, rpymms! B u P)
M OKMPOPacTBOpMMbIe (Ha @pHMepe BHTAMHHOB A, D nu E). ABuTamMMHO3BI,
THIICPBUTAMUHO3BI M TUITIOBUTAMHUHO3BI, HX MPOGUIAKTHKA.

I'opmonsl. ITonsiTHE 0 TOPMOHAX KaK GHOTOrHIECKH aKTHBHEIX BEILIECTBaX,
BBITOJIHAIOMINX SHAOKPUHHYIO PETYJISLHIO KU3HE e TENbHOCTH OPraHH3MOB,
Knaccudukanus ropMoHoB: creponssi, NPOU3BOJHBIE aMUHOKHUCIIOT, ITOJIAIIEIITH THbIE
¥ OeIIKOBbIE TOPMOHEL. OT/IENbHBIE IPEICTABHTENH: 3CTPaaNOI, TECTOCTEPOH, HHCYIINH,
aJlpeHaJTHH.

Jlexapersa. [ToHsTHE 0 TeKapcTBax Kak XUMHUOTEPANIeBTUYECKUX  IIpernapaTax.
Kpartkue ucropudeckue cBeNeHNs 0 BO3HHKHOBEHHY K Pa3BUTHM XUMHOTEDPAIIHH.
I'pynmer nexkapcts: cynbhaMumsr (cTpenTornum), aHTUOHOTHUKH (meHMIMILINH),
AHTUIUPETHKY (aCIIUPUH), aHATBIETHKY (aHATBIHH). MeXaHu3M neicTBrs HEKOTOPBIX
JICKAPCTBEHHBIX TIPENAapaToB, CTPOEHUE MOJIEKYII, IPOTHO3UPOBAHKE CBOHCTB Ha
OCHOBC aHaJl13a XMMUIECKOTO CTPOCHNS. AHTHOHOTHKY, MX KITACCHQHKAIHS TI0
CTPOCHUIO, TUITY 1 CIIEKTPY JecTBUs. be3omacHsle crioco6s! nprMeHeHus,
JIeKapCTBEHHbIE ()OPMBE.

HemoncTpauuu. CpaBHenue CKopocTH pasnoxenns H,O, mox ngeiictBuem
(bepMeHTa KaTanasbl M HEOPraHMYeCKHX karanuszaropoB: KI, FeCl;, MnO,. O6pa3musr
BUTAMUHHBIX Ipenaparos. [lomusuramunsl. WnmocTpamuu QoTtorpaduii KUBOTHBIX ¢
PasIUYHBIMA (DOpMaMK aBUTAMHUHO30B. I1akar ¢ M300paXKEHNeM CTPYKTYPHBIX bopmyn
9CTpaauona, TECTOCTepPOHAa, aApeHalWHa. B3ammomeiicTBie aJ[peHalIMHA C PacTBOPOM
FeCl;. BemkoBas mpupona MHCYNMHA (UBETHas peakuuss Ha Oenkw). IlTakaTel wim
KOZOrpamMmbl ¢ opMylaMH amuaa Cymb(paHUIOBOL KHCJIOTBI, IUTUAPO(OIHEBBIH WU
JIO)KHOU NUTHAPOMOIHEBON KHUCIIOT, OeH3WIIIEeHUIIMIITHHA, TETPallUKIINHE, HedOoTaKchMa,
acIUpHHa.

JlaGopaTopuble ombIThl. McrbTanue PacTBOPUMOCTH aJpeHallMHa B BOIE H
COJISHOM KHcIoTe. OGHapy)XeHUe aCIIHPHHA B TOTOBOM JIEKapCTBEHHOHU (opme.

IlpakTHyeckas paGora. Ob6HapyxeHHe BUTAMHHA A B MOJCONHEYHOM Macie.
Obnapyxenne Butamuna C B S67T09HOM COKe., Onpenenenne Butamuna D B pBIOBEM KHpe
WA - KypuHOM kentke. JleHCTBHe aMWIO3BI CIIOHEI  Ha Kpaxmail. JleticTBue
ACTHIPOrCHAa3bl Ha METUJIEHOBBIH cuHMU. JleficTBHe KaTanashl Ha IIEPOKCH]T BOIOPOJA.
AHanu3 JeKapCTBEHHBIX TIPEIapaToB, NPOM3BOIHBIX CANHLMIOBOM KHUCIOTHL. AHAIIHN3
JIEKapCTBEHHBIX MPENApaTOB, IPOU3BOIHBIX n-aMHUHO(EHOJIa.

2. OBIIIASI M HEOPTAHUYECKA SI XUMMUSI

2.1. XuMHus — HAyKa 0 BellecTBax



Cocras BemecrBa. Xumnueckue smementsr. CriocoGr CyLIECTBOBaHUS XMMUYECKUX
S/ICMEHTOB: aTOMBI, POCTBIE U CII0XKHBIE BellecTBa. BelecTa T0CTOSHHOrO 1
IEPEMEHHOTO COCTaBa. 3aKOH IOCTOSHCTBA COCTABA BEIECTB. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIAPHOTO CTpoeHHUs. Crioco6b! OTOOPa)KEHHS MOJIEKYI:
MOJICKYJIAPHBIC 1 CTPYKTYpPHbIE (POPMYIIbI; IAPOCTEPIKHEBbIE ¥ MACLITAGHEIE
lipocTpancTBenHble (CtroapTa-bpurne6a) mogenu MOJIEKY/I.

H3mepenne Bemecrsa. Macca aToMoB u MOJIeKyJl. ATOMHAS € IMHHIIA MACCHL.
OTHOCHUTE bHEIE aTOMHAs U MOJIEKyIIpHast Maccel. Kom4ecTBo BelecTsa 1 e tuHmIb]
€ro U3MEpPEeHUs: MOJIb, MMOJIb, KMOJIb. UHCII0 ABorazpo. MonspHas macca.

ArperaTHble COCTOSIHHS BelleCTBA: TBEPJ0€ (KPUCTAIIHYECKOE U amMop@QHoe),
XKUAKOe U ra3zoobpasHoe. 3akon ABOTaIIpoO U €ro ClIenCTBUS. Mounsipuslii 06Bbem
BEIIECTB B ra3000pa3HoM cocTosHu. OObeINHEHHbIH ra30BLi 3aKOH U ypaBHEHHE
MeunneneeBa—Kunaneiipona.

Cmecn BemiecTn. Pasnmuyus MEXIYy CMECSIMU U XUMHUYECKUMHU COCIUHECHUSIMU.
Maccosas u o0beMHas AOJIA KOMIIOHEHTOB CMECH.

HAemoncrpauun. OmsiTsl, WTIOCTPUPYIOIKME 3aKOH COXPAaHEHHs MacChl BEIIECTB.
Habop mozeneit atomoB u MoJieKyi1. HekoTopsie BelecTBa KoamdecTBOM 1 monbs. Mogens
MOJISIDHOTO 00BeMa I'a30B.

Jabopatopuble ombITbl. U3rorosieHue MOZIETIEH  MOJIEKYT  HEKOTOPBIX
OpPTaHUYECKUX U HEOPTaHMYECKUX BEIIECTB.

IlpakTHyeckas pa6ora. Ouncrka BEIIECTB (DHIBTPOBAHHEM H IHUCTHILISIHCH.
Ouncrka BemecTs NIePEKPUCTAITH3ALMEH.

2.2. Ctpoenne atoma

ATOM — clloskHast yacTHuA. JI0Ka3aTeILCTRA CJIOXXHOCTH CTPOEHHS aTOMA: KaTOIHBIE U
PeHTTeHOBCKUE JTy4H, GpoTosddekr, PaaHOaKTUBHOCTS, 3JIEKTPOJIH3.

Ilnanerapras momens aroma 7. Pesepdopna. Crpoerme aroma mo H. Bopy.
CoBpemenHsle mpencrasienus o CTpoehnn atoma. KoprmyckynspHo-BonHOBOH ayanmsm
4acTHUIl MUKPOMHpaA.

Cocras aTomuoro sixpa — nykions: IIPOTOHBI ¥ HEHTPOHEL. M30TONEI M HYKIHIEL.
Ycro#umBocTs siaep.

J1eKTPOHHAs 060,109Ka ATOMOB. IousTue 06 anexTpoHHOM opburanu u
SJIEKTPOHHOM obJiake. KBaHTOBEIE ynicia: IJIaBHOE, OpPOUTAIbHOE (mobouHoe),
MarHMTHOE U CIIMHOBOE. Pacnpenenenue SJIEKTPOHOB I10 SHEPTeTHYECKUM YPOBHSIM,
IIOAYPOBHSM M OPOUTAIISIM B COOTBETCTBHH C IIPUHIMIIOM HauMEHbIIIeH SHepruu,
IpuHIMnoM IMaynu u npasunom Iywpa. OIeKTPOHHEIE KOHDUIYPALHY ATOMOB
XUMHYECKHUX 3JIEMEHTOB.

BajieHTHBIC BO3MOXHOCTH aTOMOB XUMHYECKUX 3JIEMEHTOB.
OIeKTPOHHAs KNACCHPUKAIMA XUMAYECKIX SJICMEHTOB: §-, p-, d-, f~37IeMEHTEL.

emoHcTpanuu. Dotoatddext. Momenu opOuTaeil pasauaHoiL (hopMErI.
JlaGopaTopuble onbITHLI Habmonenue crextpos UCIIyCKaHUS U IIOIIOMIEHUS]
COCTMHCHUM XUMHUYECKUX DIIEMEHTORB C TIOMOIIBIO CIIEKTPOCKOTIA.



2.3. Tlepuoamueckmii 3axkon u IlepHmoamyeckass cHCTeMa XHMHYECKHX
sjiemeHnToB .. MenpeJieeBa

OrkpeiTe Ileproandeckoro 3akona. ITpeanocsUIKY: HaKOTUIEHHE
(bakTONIOrMYeCcKOro MaTepuaia, paboThl IPe IIIeCTBEHHUKOB (M.B. [eGepeiinepa, A.D.
Iankyprya, [Ix.A. Hetonenzca, JL.IO. Metiepa), cbe3n XMMUKOB B Kapncpyo,
nmriHOCTHBIE KavecTBa JI.M. Menneneesa. Otkpeitue JI.M. MeHneseeBsM
Ilepuoguueckoro 3akoHa.

Ileprnonuyecknii 3akon u cTpoenne atoma. Mzotonsl. CoBpeMeHHOE TIOHATHE
XMMHUYECKOTO 3/IeMeHTa. 3aKoHoMepHOCTh I'. Mosiu. CoBpemMeHHas (opMyTHpOBKa
Ilepronuyeckoro 3axona. I[Tepuonudeckas cucTemMa 1 cTpoeHue atoma. Pusmdeckuii
CMBICJT ITOPSITKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB I'PYIIIEI ¥ epuona. [lepuommaeckoe
M3MEHEHHE CBOMCTB 3JIEMEHTOB: PaJyca aTOMa; SHEPIUH HOHHU3ALIUH;
BIIEKTPOOTPULIATSIHOCTH. | [pUUMHBI M3MEHEeHNS METAIITMYECKUX i HEMETAUTNIeCKUX
CBOHCTB 3JIEMEHTOB B I'PyIINaX U EPHOJAX, B TOM YHCIIE OOIBIINX U CBEpPXOO0JIBIIHUX.
3nauenue Ilepuonuueckoro 3akona u ITepHOHIECKOM CHCTEMBI XIUMHUYECKHX
snemenToB J[.W. MenzieneeBa Uit pa3sBUTHS HAyKM M TIOHUMAHUS XHUMHAYECKOH
KapTHHBI MHpa.

Aemoncrpaunu. Pasmudnsre BapuaHThl TaGmuIBl  IlepHORMYecKOl CHCTEMbI
XUMH4eckux onemeHToB J[.M. MenneneeBa. OOpa3sibl HMPOCTBIX BEINECTB OKCHUIOB H
THIpoKcuaoB aeMeHToB 11 neprona.

JlaGopaTopHble ombiTbl. CpaBHEHHE CBOWCTB IIPOCTHIX BEILECTB, OKCHIOB M
rufpoxcunion anemenTos 11 nepuopa.

2.4. CtpoeHue BemecTBa

Ilonsitne o XHMHYecKO#H cBsI3M. THITBI XUMUYECKHX CBS3Eif: KOBAJICHTHas,
HOHHas1, MeTaJIn4ecKasi U BOIOPOIHAS.

KoBajienTHasi XuMu4eckasi cBs3b. [[Ba MexaHU3Ma 00pa30BaHUs 3TOM CBSI3U:
OOMEHHBIH U JOHOPHO-aKIeNTOPHbIH. OCHOBHBIE [IlapaMeTpbl 3TOT'0 TUIIA CBSI3H: [IJIMHA,
IIPOYHOCTB, YT'OJI CBA3U WUJIK BAJIEHTHBINA yroj. OCHOBHBIE CBOMCTBA KOBAJIEHTHOLL
CBS3H: HAaChIECHHOCTb, IOJIAPU3YeMOCTh U IPOYHOCTE. DIIEKTPOOTPULIATEIEHOCTE 1
KJIacCH(HKAKs KOBAICHTHBIX CBs3eil 10 3TOMY NPU3HAKY: TIOJSPHAs ¥ HEMOJsIpHas
KOBaNneHTHbIE CBA3HU. ToIIpHOCTE CBA3M U MOIAPHOCTE MoJTeKy bl Crioco6
IEPeKPBIBAHUSA SIIEKTPOHHBIX OpOMTANeH U KilacCH(UKAIUSA KOBAIEHTHbIX CBI3eH 110
9TOMY NIPU3HAKY: G- M T-CBsI3U. KpaTHOCTH KOBaJeHTHBIX CBI3El U K1accuUKaIUsI UX
IO STOMY IIpU3HAKY: ONMHAPHEIE, NBOWHEIE, TPOHHBIE, 0Ny TOpHbIe. THIIbI
KPUCTAJUTMIECKUX PEHIECTOK Y BEIIECTB C 3TUM THIIOM CBS3H: aTOMHBIE K
MoJeKyJIsipHble. OU3UYECcKre CBOWCTBA BEIIECTB C STUMHU KPHCTAIIIINYECKUMHU
peleTkamu.

Honnas xXuMHuecKkas CBsI3b, KaK KpaHuii CITy4ad KOBaJE€HTHO TIOJSPHOH CBSI3U
Mexanusm o6pa3oBanus HOHHOI CBsi3H. MoHHBIE KPUCTAJTMYECKUE PEIIETKH U
CBOMCTBA BELIECTB C TAKUMHU KPHCTaJIAMH.

MeTaJIJ'll/I‘leCKaﬂ XMMHY€EeCKasi CBA3b, KaK OCOOBIN THII XUMHYECKOH CBsI3U,
C}’HI@CTB}’IOHII/II\/’I B MeTajlax ¥ cmiiaBax. Ee otivuus u CXOZCTBO C KOBAJICHTHOU U
HOHHOM CBSI3IMH. CsoiicTBa METaNIMYECKOMN CBS3H. Mertananuyeckue KpUCTAJININYECKHE
PEIIEeTKU U CBOMCTBA BCUIECTB C TAKUMHU KpucTrajlsiaMu.



Boaopoanas xumuveckas cBsizb. MexaHu3m oOpa3oBaHus Takoi cBs3u. Ee
KITACCHU(UKAIHSA: MEKMOJIEKYISIPHAS 1 BHYTPUMOJIEKYJISIpDHAS BOJOPOIHEIE CBS3H.
MornekyspHbIe KpUCTaLTMYeCK e PELIETKH I 3TOrO THIIA CBS3H, Dusnyeckue
CBOMCTBA BELIECTB C BOAOPOAHOMH CBA3BI0. BHOTOrMYecKast POJIb BOJOPOJHBIX CBS3EH B
OpraHu3aluy CTPYKTYP OGHOIIONHMEDPOB.

Enunas npupona xumudeckux cBsizeif: Hammume PA3JTUYHEIX TUIIOB CBA3EH B OJHOM
BELIECTBE, MEPEXO0/] OJHOTO THIIA CBA3H B JAPYroM U T.II.
Komnuiekcoo6paszoBanne. IToHSTHE 0 KOMITIEKCHBIX COEIMHEHUSIX.
Koopaunanuonsoe uuciio KOMILIeKco0Opa3zoBaTens. BHyTpeHHSS U BHeIHss coepa
KoMIIIeKCcOB. HOMEHKIaTypa KOMILIEKCHBIX COeNUHEHNH. VX 3HAUCHH e,

JAemoncrpanun. Mogenn MoTeKynT —pasituuHOL apXHTeKT}z/pBI. 3Mo;1enn u3
BOSHYLIHBIX INApOB MPOCTPAHCTBEHHOIO PACTIONOXEHHUS Sp-, Sp'-, Sp”-TUOPUIHBIX
opbutanef. Mojenu KpHCTaTIHUeCKHX PCIICTOK pPa3IMYHOro THIa. Moxenu Mojexyn
JIHK u 6Genka.

JlaGopaTopHble onbIThI. B3anMoelcTBIe MHOrOATOMHBIX CIIUPTOB C QETUMHIOBOM
KUIKOCTBIO. KayecTBeHHBIE peakiyy Ha HoHbI Fe®™ 1 Fe’.

2.5. Ilonumepel

Heoprannyeckue noanmepsi. ITommveps: — IIPOCTBIE BEILECTBA C AaTOMHOL
KPUCTAIINYECKON PEIIETKON: aJUIOTPOIHBIE BHIOM3MEHCHHUS yriiepoza (anmas, rpadur,
KapOuH, (yiiepeH — B3aUMOCBS3b ruOpUaU3auy OpOuTanell y aToMOB yriaepoja ¢
IPOCTPAHCTBEHHBIM CTPOCHHEM aJUIOTPOIHEIX MOAUDHKAIIIIA); CeNleH 1 TEJLTYp
HEII0YEYHOro CTpoeHus. Ilonumepsr — coxHbIe BelecTBa ¢ aTOMHOMN
KPHUCTATTMYECKOH PELICTKOM: KBapIl, KpeMHE3eM (JIMOKCHIHBIE COeTHHEHMUS KPEMHHUS),
KOPYHZ (OKCHZ aTIOMHUHHUS) U alFOMOCHITHKATE (TIoJIeBbIe MITATHL, CITFONA, KAOTHH).
Munepans! u roprsle nopoasr. Cepa miacTudeckas. MunepanbHOe BOJIOKHO — acGecT.
3HaveHre HEOPraHUIECKHX TIPUPO/IHBIX IIONIUMEPOB B (POPMHUPOBAHUH OIHOM W3
TeOJIOTHIECKUX 000I04eK 3eMIH — TUTOChEpHL.

Oprannyeckue nosumepst. Cioco6s! ux TOTyYEHHUS: PeakUUH OTUMEPH3ALIN U
PeaKliiy MOMNKOHACHC . CTPYKTYpHI HOTHMEPOB: INHENHEIE, Pa3BETBIICHHEIE U
IPOCTpaHCTBeHHEIE. CTPYKTYpHpPOBaHKE TIOTHMEPOB: BYJIKaHHM3aLlKs Kay4IyKOB,
RyOinenue GelKoB, OTBEpIKICHIE IIOJTMKOHICHCALMOHHBIX IOJIUMEPOB.

Kraccupukanus nomumepos mo Pa3TUYHBIM IPU3HAKAM.

Hemoncrpauun. Komrexuuu [ITaCTMacC, KaydyKOB, BOJIOKOH, MHHEDATIOB H
TOpHBIX Hopol. MuHepanbHOe BOIOKHO — achecT U W3/eHs U3 Hero. Mogenu monexyn
oenxos, JTHK, PHK.

JlaGopaTopuble onbITel. O3HakOMIEHHE C obpasnaMu IIacTMace, BOJIOKOH,
KaydyKOB, MHHEpaNoOB M TOPHBIX IIOpox. IIpoBepka miacTMace Ha BIIEKTPUYECKYIO
IPOBONIUMOCTB, TOPIOYECTh, OTHOIIEHHE K PacTBOPaM KHCJIOT, IIeJI0Yed M OKHCIIUTEIeH.
CpaBHeHHe CBOCTB TEPMOPCAKTHBHBIX M TEPMOIUIACTHYHBIX IIJIACTMACC. Iomygyenne

HATEH W3 KAIpPOHOBOM WM  NaBCAaHOBOM cMonbl.  OOHapyxeHMe Xjgopa B
TIOJIMBUHHIIXJIOPHU/IE.

2.6. lucnepcHble cHCTEMBI

IlonsaTHe 0 AMCHEpCHBIX cHcTeMax. Kraccuukanus nucnepcusix cucrem B
3aBUCHMOCTH OT arperaTHOro COCTOSIHUS MUCTIEPCHOHHOMN CPelBl U TUCIIEPCHOM (asbl,



a TakXe 110 pasMepy MX 4acTHL. [ pyboaucnepcHble CHCTEMBI: SMYJIbCHH U CyCIICH3HH.
ToHKOIHUCTIEPCHBIE CHCTEMBI: KOJIOUIHBIE (30]IM M TeJIH) U HCTUHHBIE
(MOJIEKYISIPHBIE, MOJIEKYIISIPHO-UOHHbIE U HOHHBIE). O dexr Tunmans.
Koarynstius B KoJTongHbIX pactBopax. CHHEpE3HC B relsix.

3HaueHHe IUCNIEPCHBIX CHCTEM B JKUBOH M HEKHBOH IPUPOLIE U IIPaKTUYECKOM KM3HHU
4eI0BeKa. IMYJICHHU U CYCIICH3HHU B CTPOUTENBCTBRE, ITUIIEBOM M MeIUIHHCKO
IPOMBIIIEHHOCTH, KOCMETHKE. bruosiornueckue, MeJUIIMHCKUE U TEXHOJIOTHUECKHE
3071H. 3HaYeHHUE resiedl B OpraHu3alliy JKUBON MaTepyuu. BHoNorndeckue, muImesse,
MEUIUHCKHUE, KOCMeTHYeCKHe red. CHHepe3Hc Kak (paKTop, ONpenesSIOmuii CPOK
TOMHOCTH IIPOJAYKLIUU Ha OCHOBE rejiell. CBepThIBaHHE KPOBH KaK OHOIOTHYECKHIA
CHUHEPE3HC, eTro 3HaYEHUeE.

AemoncTpauun. Buisl JMCIEpCHBIX CHCTEM M HX XapaKTepHBIE IpU3HAKH.
IIpoxoxieHne Jiyda cBeta Yepe3 KOJUIOUIHBIE i HCTHHHBIE pacTBOphI (3 dext Tunmans).

JlabopaTopHblie onbIThl. IToydeHre CycleH3UM cepsl U xaHudonu. [Tomyyenue
SMYJIECUN PACTUTENBHOrO Macia i bensona. [lomydenue 301t kpaxmana. ITonydense 301s
CepbI U3 THOCYNb(haTa HATPHS.

2.7. XumMu4ecKHe peakmuu

Kaaccupukanus xaumuuecknx peaknuii B OPraHHY€eCKOH H HeOpraHu4YecKoi
XumMHH. lIoHATHE 0 XMMHYeCKO} peakiuu. Peakuuy, uaymme Ge3 n3MeHeHNs
Ka4eCTBCHHOTO COCTaBa BEIECTB: AJNIOTPONM3ANNS U H30Mepu3amys. Peaximm,
MIyIIHe ¢ N3MEHEHUEM COCTaBa BELIECTB: 110 YUCIY U XapaKTepy pearupylomux u
00pasylomumxcs BeMecTB (PasloKeHus, COeIHHEeHHs, 3aMeleHH, obMeHa); 1o
VI3MEHEHHIO CTEIICHEH OKUCIIEHHUS JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHEIE 1 HE
OKHCIIATEIPHO-BOCCTAHOBUTEIPHBIC PEAKIMH); TIO TEIIOBOMY 2 deKTy (3K30- U
SH/I0TEPMUYECKHE); 110 (hase (TOMO- U TeTepOreHHsIe); TI0 HAIIPABICHHIO (obpatumsle u
HeoOpaTHMbIe); IO HCIIOIB30BAHMIO KaTalu3aTopa (KaTATHTHIECKHe I
HEKaTATUTHIECKHE); 10 MEXaHU3MY (pafHKaIbHbIE, MOJIEKYSIPHBIE 1 HOHHBIE).

BeposiTHOCTL MpoTeKaHUsI XAMUYECKHX peaKiHid. BuyTtpennss sueprus, sHTansmms.
TemnoBoit addexr xumudeckux peaknuii. TepmoxuMudeckre YPaBHEHHUS.
CrannapTHas 3HTAIBIMS peakiuit 1 06pasoBanus BemecTs. 3axon 1. [ecca 1 ero
CII€ICTBUA. DHTPOIIHS.

Cxopocre xumuyeckux peaknuii. [Tomsrtre o CKOpocTH peakuuii. CxopocTs
T'OMO- U T€TEPOTCHHOM PeaKIUU. DHEPIus aKTHUBAIHH.

(PaxTOpBl, BAMSIONINE Ha CKOPOCTh XMMHYECKOH PEaKIIIL Ipupona pearupyrommx
BewecTs. Temmepatypa (3akon Baut-I'odda). KonnenTparms. Karanuzaropsr u xaranus:
TOMO- M IeTEPOreHHBIH, UX MeXaHU3Mbl. DEPMEHTHI, HX CpaBHEHHE C HEOPraHUYeCKUMHU
KaTanu3aTopamyi. 3aBHCHMOCT CKOPOCTH PeaKUuil OT MOBEPXHOCTH COIIPUKOCHOBEHHS
pearupyronux BeIecTB.

OO6paTumocTs XuMHYecKknX peakuuii. XuMHYecKoe paBHoBecue. [loHsTre o
XMMHYECKOM PaBHOBECHH. PaBHOBECHBIE KOHIEHTPAlUH. JIHHAMAIHOCTD XUMIYECKOLO
paBHOBECHS. DPaKTOPbI, BIUSIOIINE HA CMEIEHHE PABHOBECHS: KOHLIEHTpaIus,
AaBneHue, remnepatypa (npunnun Jle [larense).

AemoncTpaunu. IIpeBpaiuenue KpacHoro (ochopa B Genblif; KMCIOPOKA — B 030H.
Mopemn Oyrana u u306yrana. Ilonxyuenue KHCIIOPOZa U3 MEPOKCUA BOLOPOAA U BOMBL



Aeruaparauus 3ta”ona. Lemouka npespamenuii P — P,0Os — H3POy; cBoiicTBa yKCycHOM
KUCJIOTBI; peakiiy, Uaylre ¢ oOpa3oBaHUEM OCalika, ra3a U BOJBI; CBOMCTBa METAJLIOB,
OKHCJIEHUE ajplerufia B KUCIOTYy U COHpTa B anbAeruia. Peakiuu ropeHus; peakiuu
SHIOTEPMHUYECKHE Ha MpHUMEpe peaklUud pa3joKeHUs (dTaHoJa, KATUWHON CeUTPHI,
Ouxpomara aMMOHHS) U DOK30TePMHUYECKHE Ha TMpUMepe peaklHid COoeINHEHHUS
(obecuBeunBaHue OPOMHOM BOJBI M PacTBOpa IepMaHTaHaTa Kallhs 3THJIEHOM, TallleHHe
U3BECTH U Ip.). B3auMopeiicTBue IIMHKA C pacTBOpaMU COJISTHOW M CEPHOU KHCIIOT IMPH
pasHBIX TeMIlepaTypax, pPa3HbIX KOHLEHTPALMSIX COJSHOM KHUCIOTBI, pPa3IOXKEHUE
IIEPOKCUA KHCIOopoAa ¢ nomolnpio okcuaa MapraHua(lV), karamasel chIporo msica u
celporo kaptodess. B3anmonelicTBre MUHKA Pa3THYHON MMOBEPXHOCTH (ITOPOIIKA, MBI,
IpaHyi1) ¢ KHCIOTOH. Mozens «KHIsIero cios». CMeleHie paBHOBecHs B cucreme: Fe'™
+ 3 CNS™ — Fe(CNS);; oMbUIeHHE XKUPOB, peaKIUK dTeprUDUKAITUN. 3aBUCUMOCTD CTEIIEHH
JJIEKTPOJIUTUYECKON [UCCOLMAMA YKCYCHOM KHCIOTBI OT pasbaBienus. CpaBHeHHE
csoiictB 0,1 H pacTBOpOB CepHOI U CEpHUCTON KHUCIOT; MypPaBbUHOHN M YKCYCHOM KHCIIOT;
TUAPOKCUIOB JIUTHUSL, HATPUS U KaJUs.

JlaGopaTopuble onbIThl. [lomyueHne Kuciopoma pa3loKeHHEM IIEPOKCHIA
BOJIOpPOZA M(MJIM) epMaHranata Kaimus. Peakiuu, uaymue ¢ o6pa3oBaHueM 0OCaaKa, rasa
WJIM BOJBI JUIsl OPTaHUYECKUX U HEOPTaHUYECKUX KHUCIIOT.

2.8. PacTBoOpHI

Ilonsitue o pacrBopax. Pu3uKo-XxUMHUUeCcKast MPUPOIa PACTBOPEHHUS U PACTBOPOB.
B3aumopelicTBre pacTBOpPUTENS M PACTBOPEHHOIO BEIleCTBA. PacTBOPHMOCTE BEILECTB.
Cnioco0bI BeIpa)keHUSI KOHLIEHTPAIUK PaCTBOPOB: MaccoBast JI0JIsl PACTBOPEHHOTO
BelllecTBa (TIPOIICHTHAS ), MOJIIPHAsL.

Teopus 3/1eKTpOINTHYECKON AUcconHanuu. MexXxaHu3M AUCCOLMALINY BEIIECTB C
Pa3TUYHBIMK THIIAMHM XMMHYECKHUX CBsi3el. BKilag pyccKUx y4eHBIX B pa3BHUTHE
IPeACTaBIEHUH 00 3IEKTPONUTHYECKOH auccoruavu. OCHOBHBIE MOJIOKEHHS TEOPUH
BIIEKTPOJTUTHYECKON Auccoruanuu. CTeneHp 3JeKTPOTUTHUECKOM JUCCOIMAINH U
(axTops! ee 3aBUCUMOCTH. CHIIBHBIE U CPEIHKE IEKTPOIIUTEL.

Huccouuanus Boasl. Bomoponssii mokaszarens. Cpema BOOHBIX pPacTBOPOB
BIICKTPONIUTOB. Peakuuu oOMeHa B BOIHBIX PACTBOPAX JIEKTPOJIATOB.
I'maposnns xak oOMeHHBIH mporecc. HeoOpaTHMBIH MMapoIn3 OpraHidecKux U
HEOpPTraHUYeCKUX COeIMHEHUHN U ero 3HaueHHe B MPAaKTUIECKOM IesATeIbHOCTH
YesioBeKa.

O6patumelii  rupponus  comeil. Crymenuateit  rugponus. IlpakTuueckoe
IIPUMEHEHNEe TUAPOIIn3a.

['upponus opranndeckux BenecTs (6ENKOB, JKUPOB, YIIEBOI0B, IIOJTHHYKICOTHIOB,
AT®) u ero Ouomormueckoe M IpaKTHYeCKoe 3HaveHwme. OMBUICHHE XHUpPOB. Peakrs
3TepUPUKAIUH.

HMemoncrpanun. CpaBHEHHE 3IIEKTPOIPOBOIHOCTH PacTBOpPOB  3JIEKTPOJIUTOB.
CMeleHre paBHOBECHS IUCCOLMAIINMM CIAObIX KHCIIOT. WMHauKaTopbl U M3MEHEHHE HX
OKpacKkd B pasHbIX cpenax. CepHOKHMCNIBIH U (epMEHTATUBHBIA THIPOIIH3 YIJI€BOIOB.
l'unponus xapOoHATOB, Cyab()ATOB M CHIMKATOB IIEJOYHBIX METAaJIJIOB; HUTPATOB
ceuHua(Il) mm nunka, XJIOpUJa aMMOHHS.

JlaGopaTopHble onbIThI. XapakTep AUCCOLUAIIIN Pa3IUYHBIX TUAPOKCHUIOB.

IlpakTuyeckast pabora. IIpUroToBIeHWE pACTBOPOB pA3lIMYHBIX  BHIOB
KOHLIEHTPAIIHH.



2.9. OKHCIHTENbHO-BOCCTAHOBHTE/IbHBIE Peakuuu. DJIeKTPOXHMHYECKHE
npoueccobl

OKHCIHTEeIbHO-BOCCTAHOBHTEIbHDIE peakuuu. CTerneHb OKUCIECHUS.
Boccranoutenu u oxuciantenn. Oxucnenue u BOCCTaHOBJIEHME. BaxkHelne
OKHCJIUTENIN U BOCCTAHOBHUTENU. BoccTaHOBUTENBHBIE CBOMCTBA METAILIOB — IIPOCTBIX
BelecTB. OKUCIUTENbHbIE U BOCCTAaHOBUTEIbHbIE CBONCTBA HEMETAaJlJIOB — MPOCTHIX
BelLIecTB. BoccTaHOBUTEIBHBIE CBOMCTBA BEILECTB, 00Pa30BaHHBIX JTEMEHTAMH B
HU3IIEH (OTPULIATENBHOM) CTEIIEHN OKHCIICHHS. OxucnutenbHbIe CBOMCTBA BEIIECTB,
00pa30BaHHbIX 3JIEMEHTAMH B BBICITICI (TIOJTOXKHUTETBHOMN) CTEIIeHH OKHC/ICHHS.
OKucnuTeNBHbIE U BOCCTAHOBHTEBHEIE CBONCTRA BEIIECTB, 00pa30BaHHbIX
9JICMEHTaMH B IIPOMEIKYTOYHBIX CTEIEHIX OKHCIICHMUSL.

Knaccudpuxaunst oxkucaHTE1bHO-BOCCTAHOBATENEHBIX peakuui. Peaxiuun
MEXATOMHOTO M MEXMOJIEKYIIPHOTO  OKHCIEHHS-BOCCTAHOBICHHUSL. Peakruu
BHYTPUMOJICKYIIIPHOIO  OKHCIICHHS-BOCCTAHOBIEHHA.  PeaklMHM  CaMOOKHCITEHIMS-
CaMOBOCCTaHOBJICHHS! (IMCIIPOTIOPIIHOHUPOBAHHS ).

MeTtozbl cocTaBnenus ypaBHeHuid OKHCIIUTE/IbHO-BOCCTAHOBUTENBHbBIX PEaKIIHil.
Metox snextponHOro 6Gamamca. Biusmue Cpenbl Ha TMPOTEKAaHHWE OKUCIUTEILHO-
BOCCTaHOBHUTEJIBHBIX IIPOLIECCOB.

XuMHYecKHe HCTOYHHKH TOKA. OJIEKTPOIHbIE OTEHIHAIEL. Psin CTaHAAPTHEIX
SMEKTPONHBIX IIOTEHLMANOB (JNEKTPOXHMUIECKHUH S HaIpsHKEHUH METaIoB).
[anbBaHMYECKHE TeMEHTHI 1 IPUHLHUIEL UX paOoTel. COCTaBIeHHE ralbBAHMYECKHX
d1eMeHTOB. OO6pa3zoBaHue ralbBaHNYECKIX T1ap IIpu XUMUYECKUX TIpoLieccax.
I"anibBaHUYECKIE 2/IEMEHTHI, IPUMEHSEMbIE B KU3HIL: CBHHIOBAsi aKKyMyJISITOpHAs
Oarapest, HUKeIb-KaIMHEBEIe Garapen, TOIUIUBHBIE 3JIEMEHTEL.

DJIEKTPOJIN3 PACIITIABOB U BOIHBIX PacTBOPOB 3I1eKTPOINUTOB. [Ipoueccsr,
POHCXOMIAINNE Ha KaTOA M aHOE. YPaBHEHHUS 3IeKTPOXAMUYECKIX IIPOLIECCOB.
OIeKTPONU3 BOXHBIX PACTBOPOB C MHEPTHBIMHU 3JIEKTPOAaMH. DIIEKTPOIIH3 BOIHBIX
PacTBOPOB € paCTBOPUMBIMHU dJIeKTponamu. [IpakTrueckoe IIPUMEHEHHE IIEKTPOJIH3A.



Memoncrpauuu. Boccranosnenne AUXpoMaTa Kalus ILUHKOM. BoccTaHoBieHue
okcuma memu(Il) yrmem u Bomopomom. BoccraHoBiemHue AUXpomaTa Kajlus STHIIOBBIM
cnuptoM. OKHUCIUTENbHBIE CBOMCTBA A30THOH KHCIIOTEL OkucnurensHele CcBOMCTBA
AuXpoMaTta Kaius. ['anpBaHHYeckue 3jeMeHTHI H Oarapeliku. DnekTpoins pacTBopa
xnopuga meau(Il).

JlabopaTopHble onbITHI. B3auMoIeliCTBIe METAIIOR C HEMeTallJlaMHU, a TaKXe C
PacTBOpaMu COJICH W pacTBOpaMH KUCIOT. B3ammoneiicTaite CEPHOM M a30THOM KHUCIIOT C
Menpr0. OKHCITHTEIBHbIE CBOHCTBA TIepMaHraHaTa Kajlus B Pa3IUYHbIX Cpefiax.

2.10. Knaccndukanus BeuecTs. IIpocTeie BemecTBa

Knaccupukanus neoprannueckux Bemects. IIpocTele u croxHkIe BemecTsa.
Oxcnnpl, nx kraccuukarms. Iugpokcums! (OCHOBaHWMSI, KHCIOPOICOAEPIKALIHE
KHCJIOTEI, aM(oTepHbIe THAPoKcuIb). KucmoTsl, ux Kiaccudukarys. OCHOBaHHUS, UX
kinaccubukanusa. Cou CpeIHNE, KUCIIbIE, OCHOBHBIE U KOMIIJIEKCHEIE.

Mertanubl. [TonoxeHne MeTamios B [Tepromuyeckoii cucTeMe ¥ 0COBEHHOCTH
CTPOCHHA X aTOMOB. IIpocThie BemecTBa — MeTasIEr: CTPO€HHE KPUCTAJIJIOB U
METaJllIn4ecKast XUMHIecKast CBsi3b. ObIue pu3nyeckre cBOHCTRA METAIOB U UX
BOCCTaHOBUTEIILHBIE CBOMCTBA: B3aUMOAEHCTBIE C HEMeTa/LIaMK (xucIOpOIOM,
raJIoTeHaMH, CEPOH, a30TOM, BOZIOPOJIOM), BOZIOH, KMCIOTAMH, pacTBOpaMH CoJlel,
OpraHUYeCKMMH BEIeCTBaMH (CIIMPTaMHU, rajoreHagkaHamu, GeHoIoM, KHCJIOTaMH ), CO
meno4aMu. OKCHUABI U THAPOKCHUIBI METAJLIOB. 3aBHCHMOCTB CBOHCTB 3THX
COCIMHEHUM OT CTereHel OKUCIEHUS MeTaIIOB. 3HaYeHHEe METAIOB B IIPUPOJE U
XU3HU OPraHHU3MOB.

Koppo3snst meranios. [Tonstue KOPpO3HHu. X¥UMHIECKasi KOPPO3HS.
ONEKTPOXHMHIYECKast KOpPo3usi. CIIoco6b! 3aIIUTBI METAJIJIOB OT KOPPO3HH.

OGume cnoco6b1 mosryyenns: MeTaLIOB. Merans! B mpupose. Meramnyprus u ee
BHBL: TTMPO-, THAPO- U II€KTPOMETAIIIYPrHsl. DNEeKTPOIU3 PacIuIaBoB ¥ PacTBOPOB
COCIMHEHUH METAIIOB U €ro IPAaKTHYECKOE 3HAYCHHE,

Hemeramwnbl. [Tonoxenue HemeTaos B NICPHOANYECKON CUCTeMe, 0OCOOEHHOCTH
CTPOCHHSI X aTOMOB. DJIEKTPOOTPHUIATENHHOCTb.

Braroponusre raser. Dmexrponnoe CTPOEHHE aTOMOB OJIATOPOAHBIX Ta30B W
OCOOEHHOCTH MX XMUMUYECKUX U (u3HIecKux cBOHCTSE.

HeMeransl — npocTsie Bemecta. ATommoe u MOJIEKYJSIDHOE HX CTpPOEHHe.
Amnotporust.  XuMudeckme  CBOMCTBA HeMETaJUIOB.  OKUCIHMTENbHBIE  CBOMCTBA:
B3aUMOJICHCTBHE C  MeTalIaMu, BOZIOPOZOM,  MEHee  3NIeKTPOOTPHIATENBHBIMH
HEMETaJUIaMH, HEKOTOPBIMU CJIOKHBIMU BEILECTBAMH. BoccranoButensHble cBOMicTRA
HEMETAJLTIOB B PEAKIMIX ¢ GTOPOM, KMCIOPOLOM, CIOIKHBIMH BEIIECTBAMU-OKUCIUTESIMU
(a30THOM U CepHOI KUCIOTAME 1 Ip.).

Hemoncrpaunu. Komnekmus «Knaccu¢uxanuss Heopranudeckux BEIIECTB» H
o0pasubl IpencTaBUTENeH  KIaccos, Komnexnus  «Knaccuduranus OpPraHUYeCKHX
BEIIECTBY U O0pasLbl MpeACTaBUTENEH KIACCOB. Mopgemn kpucrammnaeckux peleTok
MetauloB.  KoJuleknus  MeTamioB ¢ PasHBIMH  (QU3MYECKMMH  CBONHCTBAMI.
BsanmoneticTeie mutus, Hatpus, Maruus u XKEJIe3a C KUCIIOPOIOM; IIETOYHBIX METAILIOB
C BOZIOH, CIMPTaMu, (PEHOIOM; [IHHKA C PacTBOpaMH COJITHOH M CEPHOM KUCIIOT; HATpHs ¢
CEpOH; aIOMUHHS C HOIOM; Kele3a C PacTBOpOM MEIHOTO KyIlOpoca; ajiOMHHUS C



PacTBOPOM  enkoro Hatpa. OKCHIBI M TMAPOKCHABI Xxpoma. Kopposust MeramioB B
3aBUCMMOCTH OT YCJOBMH. 3allTa METalIoB OT KOPPO3MH: 0OpasLbl «HEpXKaBeeK»,
SAlMTHBIX TOKpeITHH. Kommekius pyx. Dnexrponus pacTBOpoB coied. Mounenu
KPUCTAJUIMYECKAX PEIIETOK HOAa, aiMmasa, rpadura. ANNOTpomwus docdopa, cepsl,
Kucnoposa. BsanmonelcTBre BOZOpoaa ¢ KHCIOPOIOM; CYpPbMBI C XJIOPOM; HATpHs C
MOIIOM; XJIoOpa C pacTBOPOM OpoMHAa Kauus; XJIOPHOH u CEPOBOIOPOIHON BOJIBI;
obecBeunBaHNe GPOMHOMN BOMBI STHICHOM MITH ALIeTHIICHOM.

JlaGopaTopHbie onbIThl. O3HaKOMIEHHE C o0paslaMu IpecTaBUTeNeH KIaccoB
HCOpraHM4ecKuX BeIecTB. (O3HaKomyIeHHe C 06pa3suaMd IIpeACTABUTENeH KIaccoB
OpraHHYeCcKHX BelecTB. O3HAKOMIIEHHE C KOJUIEKIIHEH Py,

Ilomyvenue u cBoiicTBa KHcnopoa. Iomy4enue u cBoiictBa Bonopona. ITomydenue
NIACTHIECKOH Cephl, XUMHUYECKHME CBONCTBA cCephl. B3aMMomeiicTBHEe MeTAaioB
pacTBOpaMu KHCIOT M coned. CBOKMCTBA yIvsi: ancOopOIHOHHBIE, BOCCTAHOBUTE/LHEIE.
BsaumonelictBie UMHKA WIH ATOMHHES  C pacTBOpaMH KHUCIOT M IIeJoYei.
OkpalunBanye IIaMeHn KaTHOHAMH LIENOYHBIX H IIEI0YHO3EMETbHDIX METaJIIOB.

2.11. OcHOBHBIE KJIaCChI HEOPraHAYECKHX H OPraHH4YeCcKHX COeIHHEeHHIt

Boaopoanrsie coennHeHHs HeMeTaLIOB. Ilonyyenne ammuaka u XJIOpOBOAOPOIA
CHHTE30M U KOCBeHHO. Pusnueckue croiictea. OTHOMICHHE K BOJI€: KUCJIOTHO-
OCHOBHBIE CBOMCTBA.

Oxcuabl 4 aHrHAPUABLI KAPGOHOBBIX KHCJIOT. Heconeobpasyromue u
cosieo0pasyronre okcuabl. Kuciorasle OKCHIBI, UX CBOMCTBA. OCHOBHBIE OKCUIBI, UX
CBOHCTBA. AMQOTEpHbIC OKCHIBI, MX CBONCTBA. 3aBHCHMOCTE CBONCTR OKCHJIOB
METAJIIIOB OT CTCTICHU OKUCIICHHUS. AHTUIPHIBI KApOOHOBBIX KUCJIOT KaK AaHAIOLH
KHCTIOTHBIX OKCHIOB.

Kuciaorel oprannyeckue u Heopranuveckue. KucioTsl B cBeTe Teopun
SJIEKTPOJIIUTUYECKON Auccorranuu. Kuciaors! B cBeTe IPOTOJIUTHYECKOH TEOPHH.
Krnaccuduxkanus oprannueckux u HCOPraHuYeCKUX KUCIOT. OOIIMe CBOMCTBA KUCIIOT:
B3aUMOJIEHCTBHE OPraHUYECKHUX U HEOPraHWYEeCKUX KHCIIOT C METaJJIaMH, OCHOBHBIMU
1 aM(OTEPHBIMH OKCHIAMHU U TUPOKCHIAMH, C COJIIMU, O0pa30BaHHE CIOKHBIX
3¢upoB. OcOBGEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOU CEPHOM W a30THOI KHUCIIOT.

OcHoBanusi oprannveckue n Heopranuyeckne. OCHOBAHIS B CBETE TEOPHH
SJIEKTPOMUTHICCKON ucconranny. OCHOBAHHS B CBETE IIPOTONUTHYECKON TEOPHUH.
Krnaccudukarms oprannaecknx u HEOPraHN4eCKUX OCHOBaHUH. XMMHUYECKHe CBOMCTRA
IIENI0YeH U HEPaCTBOPHMBIX OCHOBaHMM. CBONCTRA OECKHMCIOPOIHBIX OCHOBAHMIL:
aMMHaKa 1 aMUHOB. B3auMHOe BIMSHHE aTOMOB B MOJIEKyJle aHIMIHHA,

AmdoTepHbIe oprannyeckne u HEOpraHuecKue coeuHeHusi. AM(pOoTepHEIe
OCHOBAHHS B CBETE IPOTONUTHIECKOH TeOPHH. AMPOTEPHOCTE OKCHIOB 1
THAPOKCHIOB IIEPEXOHBIX METAIIOB: B3aMMOIEHCTBHE C KHCIOTAMHE 1 IIEJI0YaMH.

Coun. Knaccubuxanus u xuMmudeckie CBOKCTBa coseil. OCOBEHHOCTH CBOMCTB coeit
OPraHMYeCKHX U HEOPTaHUYECKUX KHUCIIOT.,

I'enernveckas cBsi3b Mexay Kiaccamu OPraHHYeCKHX M HEOPraHHYeCKHX
coequHeHu . [IoHATHE O reHeTHYeCKOM CBS3H U TeHe THYeCKIX psinax B
HEOPraHM4eCKON M OPraHHYeCKON XuMHH. | eHeTHIecK e PSIBI MeTaIa (Ha MpuMepe
KaJIbLIUs U JKeje3a), HeMeTauia (Cepsl 1 KPEMHHS), TIEPEXOAHOTO 3JIEMEHTA (uuHKa).



['eneTmueckue PAABI K TCHETHYECKAas CBA3h B OpFaHI/I‘{eCKOﬁ XHUMHHU. E,Z[I/IHCTBO MHUpa
BCILIECCTB.

HemoHcTpanun. KoJUIeKIIMH KUCIOTHBIX, OCHOBHBIX H aM(OTEPHBIX OKCHJIOB,
JIEMOHCTpaLlUsi UX CBOWCTB. BsaummonelcTBHe KOHIIEHTPHPOBAaHHBIX a30THOM U CEepHOM
KHCJIOT, a TakXe pa30aBIeHHOW a30THOM KHCIOTBI ¢ Meiblo. Peakuus «cepeGpsHOro
3€pKana» Ijid MYpaBBHHOM KHCIIOTHL. B3ammonelicTBHe pacTBOpa I'MAPOKCHIA HATPHUS C
KMCJIOTHBIMU ~ OKcuzamu  (okcumoM  ¢ocdopa(V)), ambOTepHBIME T'MIPOKCHIAMH
(TuapoxcumoM nuMHKA). B3amMogneidicTBue ammmaka ¢ XJIOPOBOJOPOZOM H  BOJOW.
AHanoru4HO 171 MeTHIAaMHHA. B3auMOJeiCTBHE aMHHOKHCIOT C KHCIOTAMH |
menoyamu. OcylecTBiIeHHE TEPEXOI0B:

Ca— CaO > C&3(PO4)2 =7 Ca(OH)z

P— P,O5 —> H;PO,

Cu - CuO — CuSO,; —» Cu(OH), —» CuO — Cu

C2H5OH = C2H4 == C2H4Br2

Jlabopatopuble onbiThl. [lonydeHne u cBoMcTBa yriekucioro rasa. CBoWcTBa
COJIIHOM, CepHOM (pa30aBieHHOW) W YKCYCHOM KHUCIOT. B3ammopeiicTue THAPOKCUIA
HaTpus ¢ coisMu (cynbparom menu(Il) u xnopumom ammonust). Pasnoxenne rugpokcuna
menu. Ionydenne u amdoTepHbIe CBOMCTBA rHAPOKCHAA amoMUHKS. TToTydeHue jKeCTKOM
BOJIbI X U3yY€HHUE €€ CBOMCTB. Y CTpaHEHHEe BPEMEHHOM M ITIOCTOSIHHOM KECTKOCTH.

IIpakTuyeckas paGora. ITomydeHre XJIOPOBOAOPOAA M COMSHON KHCIOTHI, X
cBorctBa. [lomyuenue aMmuaxa, ero cBOKUCTBA.

2.12. Xumusi 3J1eMeHTOB
§-OJIEMEHTHI.
Bopopoa. [[sotictBenHOE HOI0XeHHE Bogopoaa B Ilepuoauueckoii cucteme. M30TOMbI
Bonopoza. Tsokenas Boga. OKUCITUTENBHEIE M BOCCTAHOBUTEBHbIE CBOMCTBA BOJIOpOJa,
©ro MoJiyvYeHne 1 NpuMeHeHne. Posik Bomopo/a B )KMBOM U HEXUBOW IIPUPO/IE.

Boga. Ponp Bomel kak cpemooGpasyromnero BeIecTBa KIETKH. DKOJOTHUYECKHe
aCIIeKThI BOJIOTIOJIb30BaHUS.
dnemenTsl IA-rpynnel. [llenounsie metamisl. O6mas XapaKTepUCTUKA IIEeJIOYHBIX
METaJUIOB Ha OCHOBaHMM mojoxeHuss B Ilepmonmdeckoii cucteme snementos JI.U.
Menzeneesa u crpoeHus atomoB. [lomydeHue, (GU3HUYECKHe W XUMHYECKHEe CBONCTBA
IIEJOYHBIX MeTaioB. KaTHOHBI IIENOYHBIX METAIIOB KaK BaKHEMINAs XUMUYEeCKas
(opMa WX CyIIECTBOBAHHS, PETY/IATHBHAS POIb KATHOHOB KAlUi H HaTpUs B JKUBOKH
knetke. [ IpupoaHbie coeqUHEHNS HATPUS U KAUS, UX 3HAYEHHE.
daementbl IIA-rpynmebr. OGIuas XapaKTepUCTHKA IIe0YHO3eMeTbHBIX METAIOB
M1 MarHhs Ha OCHOBaHWM MONOXeHus B Ilepuommueckoif cucreme siemento JI.U.
Menzeneesa u ctpoenns atomoB. Kansiuii, ero monmyderne, GuznYecKkne U XUMHUYECKHE
cBoWCTBa. Baxknelme coeqvHeHUs KaabLIus, WX 3HAUYECHHE U npuMeHeHue. Kaneiuii B
IPUpPOJIE, €r0 OUOTOTHYECKas POJIb.
p-OIEeMEHTBI.
Asromuaui. XapaKTeprucTHKa alIOMHAHISI HA OCHOBAHHUH TIONOXKEHHS B
ITepronuaeckoii cucreme snementos JI.1.Menneneesa u CTpoeHus aroma. [lonyuenue,
(hU3MYeCKHe I XUMUIECKHe CBOMCTBA aIOMUHKS. BaxHeiimme COEIMHEHHUS

AIIIOMHUHUSL, UX CBOfICTBa, 3Ha4YC€HHE U IIPUMEHEHUE. HpI/IpOI[HI:-Ie COCINHEHUSA
AJIIOMHUHUA.




Yruepon n kpemuamii. O6mas XapaKTePUCTUKA Ha OCHOBAHMHU WX TIOJIOXKCHUS B
Ieproauyeckoii cucreme JI.U. Memnneneesa u ctpoenns atoma. IIpocTele BemecTsa,
00pa3soBaHHbIE STUMHU dIEMEHTAMH. OKcunsl ¥ ruapoKCHIBI YIJI€poaa U KpEMHHUSL.
Baxneiimue conu yronsHoit u KpeMHHEBOM KucaoT. CUrkaTHas NIPOMBIIIEHHOCTb.

I'anorensr. O6ras XapaKTEPUCTHKA TaJIOT€HOB HA OCHOBAHUM WX TIOJIOKEHHUS B
Ilepronnueckoit cucreme >1eMeHTOR H.1.Meunneneesa u CTPOEHHS aTOMOB.
lanorens! — npocreie BemecTsa: CTPOCHHUE MOJIEKYII, XAMHYECKHE CBONCTBA,
HoJydeHne u mpuMeHenue. Baxuelimme coe munenms rajoreHoOB, UX CBOMCTBA,
3HAa4Y€HHEe U IIpUMEHEHHUeE. | aJlore sl B npupoze. buonoruyeckas pois ragoreHos.

Xanbkorennl. OGias XapaKTEPUCTHKA XaTbKOI€HOB HA OCHOBAHHHU UX IMOJIOKEHHS B
Ileprommaeckoit cucreme snemenTon 1. Menneneesa u cTpoenns aromos.
XanbKOTeHBI — MPOCTHIE BEIECTBA, Annotporus. Ctpoenue MOJIEKYJT aJUIOTPOITHBIX
MOJU(UKALKM 1 UX CBONCTBA. [lonyuenve u npumenenue KUCIIOPOZa U CEpEL.
XaIbKOTeHBI B IIPUPOIE, X OHOIOrHYecKas pOJIb.

demMenTsl VA-rpynmsi. Ob1ias XapakTepuCTHKA 571€MEHTOB 3Tojf TPYIIBl Ha
OCHOBaHHHU HX IOJNOXeHHUs B [leproauyeckoil cucteMe sieMeHTOB I.1. Meuneneesa u
CTPOCHHs aTOMOB. CTpoeHHe MONEKyIBl a30Ta u aJUIOTPONHBIX MOAHbuUKanuii hocdopa,
MX (QU3HYECKHEe W XUMHYECKHE CBOMCTRA. Bozoponusie coemumenns smementos VA-
rpymibl. Okeunsl a3ota u docdopa, COOTBETCTBYIOIIME UM KUCIOTHL. COMTH 3TUX KHCIIOT.,
CBOMCTBa KHCIOPOMHBIX COeTMHEHHH 230Ta U ¢pocthopa, ux 3HaveHHe U IIpUMEHEHHE.
A30T u docdop B mpupoze, ux Oronoruyeckas poip.

dnementsr IVA-rpynmei. Ob1uas XapakTepHCTHKa 3MeMEHTOB 3Tolf TPYIIBl Ha
OCHOBaHMM HX TONOXeHHUS B Ilepruopmyeckoil chcTeMe 3ieMeHTOR .. Meuneneesa u
CTPOCHUSA aTOMOB. YTiepon u ero amrorponus. CBoNHCTBa AJIOTPOTIHBIX MOIU(DHUKAITHH
YIIEPOIa, UX 3HAYCHHE W NpUMeHeHHe. OKCHIBI 1 TUPOKCHUIBI YIIIEPOAA M KPEMHHUS, HX
XUMHYeCKHe cBoiicTBa. Comd yrojpHOH n KPEMHHEBBIX KHCJIOT, UX 3HAYEHHE K
lipumenenue. IlpuponooGpasyromas pos YITIEpOAa VIS >KUBOW M KPEMHHS — s
HEXXHUBOH IPUPOLIBL.

d-DNeMEeHTHL.

Ocobennoct cTpoenus aromos d-31eMeHTOB (IB-VIIIB-rpynm). Meng, LMHK,
XPOM, JKEJI€30, MapraHell Kak IpOCTEIE BCIIECTBA, WX (U3UYECKHE W XUMHUYECKHe
CBoiictBa. Haxoxmenwme stux wmeramios s IIPUPOZE, HX TIOJNYyYeHHE W 3HAYCHUE.
Coenunenus d-snemenTos ¢ Pa3TMYHBIMH CTENEHSIMH OKHCJICHUS. XapakTep OKCHIOB H
THIPOKCHIOB 9THX SIEMEHTOB B 3aBUCHMOCTH OT CTENCHH OKHUCJIEHUS MEeTaJLIa.

HAemoncrpaunn. Kosrexuu POCTEIX BEIIECTB, OOPA30BAHHBIX BIEMEHTAMI
PA3IMIHBIX  BNEKTPOHHBIX  ceMelicTB. Komtekmuu MHHEpaJioB U TOPHEIX MOpPOL.
Honyuenne anmorpormeix MozubuKamii Kucnopoza, cepel, (ochopa. Xumuueckue
CBOMCTBa BOIOPOLa, KMCIOPOIa, Cepel, pocdopa, ragorenos, yriepona.

Oxcuner  cepel, asora, YIJIepona, ikejes3a, Maprasua, Memd c Pas3IunYHBIMU
CTEIICHAMHU OKHCIICHHSI, UX CBOMCTRA.

I'napoxcunsr ceps, xpowma, Maprasua, jxenes3a, Mead, aJIOMUHUS H IHHKa, HX
IIOJIyCHHE U XMMUYECKHE CBOMCTRA,

JlaGopaTopubie onbIThHLI. Wsyyenne croiicts IIPOCTBIX BEIIECTB U COEAMHEHUIL §-
3JIEMEHTOB.

M3y4enue cBoiicTB mpocTeix BEIICCTB U COCTMHEHUH p-3]IeMEHTOB.

Usyuenne cBoiicTB mpocThix BCIICCTB U COEUHEHHUN d-3]IEMEHTOR.



HpakTHyeckas pa6ora. ITonydenue TUJPOKCUIOB aJIlOMUHUS ¥ [UHKA WU
HCCICIOBaHWe MX CBOMCTB. [lomydueHue wu UCCIIEJOBaHHE CBOMCTB OKCHIOB CEPBHI,
yriaepona, hocdopa.

2.13. XuMus B JKu3HHU oblrecrBa

XHuMHs 1 NpousBoaCcTBO. XUMUUIeCKas IIPOMBIIIIEHHOCTE U XUMUYECKHE TEXHOJIOTHIL,
ChIpbe I XUMHYeCKO# IPOMBIIITEHHOCTH. Boza B xumudeckoit mpomsimerHocTy.

- OHeprust i XMMHYECKOro IPOM3BOACTBa. Hay4Hble MpUHIINEI XUMHIYECKOro
NPOM3BOACTBA. 3aIUTa OKDPYIKAFOIIEH Cpebl 1 OXpaHa Tpyza IpH XUMUYECKOM
IipousBoacTBe. OCHOBHBIE CTANUH XUMUYECKOIO npounsBojacTBa. CpaBHeHHe
IIPOU3BOJICTBA aMMHAaKa U METaHOJIA.

XuMHuS B celbCKOM X03siiicTBe. XUMH3ALHS CETBCKOTO XO3SHCTBA U ee HaIpaBJIeHUS.
Pacrenust u mousa, mouseHHbi TNOTTIOMAOIIHH KOMILTeKe. Y I06peHus 1 ux
Knaccupuxanus. XuMuueckne CpencTpa 3auThI pactenuii. OTpunarenbHble
HMOCIENCTBUS IPUMEHCHNUS ECTUIIUIOB i 60pb0a ¢ HEMU. XuMu3aius
XXHBOTHOBO/ICTBA.



XuMHst H 3K0sI0THsl. XUMUYECKOE 3arps3HeHHe OKpyKAIoIIeH cpensl. OxpaHa
THAPOCQEpPBI OT XMMHYECKOTO0 3arpsisHeHns. OXpaHa MoYBbl OT XUMUYECKOTo
sarpssHenus. OXpaHa aTMOCHEPBI OT XUMHUYECKOro 3arps3Henus. Oxpana dops! 1
(hayHbBI OT XMMHYECKOTO 3arpsi3HeHHsI. BHOTEeXHOIOr s 1 reHHas HUH)KEHEPHSI.

XHMMs1 M IOBCeHeBHAsI KU3HDb Ye/IoBeKa. [[OMAIIHAS anTexa. Moromurue u
qucTAIMe cpenctBa. CpenctBa 60pbOBI ¢ GBITOBBIMH HACEKOMBIMH. CpencrBa muyHOM
TUTHCHBI ¥ KOCMETUKH. XUMHs ¥ NUIa. MapKUpoBKa YIIAKOBKA IMUIIEBBIX U
THI'HCHUYECKHUX NIPOAYKTOB U YMEHHE UX YHTATh. DKOJIOTHUS KUIHIA. XUMUS U
I'eHEeTHKa YeIoBeKa.

HAemoncTpanuu. Mozenu npousBoncTsa CEpHOH KHUCIIOTHI U amMMmuaka. Kommekus
yIOOpeHH W IEeCTUIUIOB. OOpa3npl cpencTB OBITOBOH XUMUH WU JIEKapCTBEHHBIX
[IpenaparTos.

JlabopaTopHuble onbIThl. O3HAKOMIIEHHE C KOJUIEKLIIMEN yAOOpeHUi 1 [EeCTULUIOB.
OsHakomieHHe ¢ 06pa3amMu CpeacTB GBITOBOM XAMUK 1 JICKapCTBEHHBIX IIPENapaToB.



CamocrosiTe/ibHAs D360Ta CTyaEeHTAa.

Pa3peu, Tema

Kou.
4aco

B

Co,uepmamle CaMOCTOSITeJIbHOM

padoThI

1.1. Ilpenmet opranuydeckon
xuMuud. Teopust cTpoeHus
OpraHUYEeCKUX COeIUHEHUN

Koucnekr «3Hauenue
OpPTaHUYECKON XUMUI.

1. 3yuenue 6uorpaduu
A.M.bytneposa.

2. CocraBieHue cloBaps TEpPMUHOB
TI0 TeMe.

N306pa3uTh 31E€KTPOHHOE CTPOSHHE
aTOMOB JJIEMEHTOB 2 MepPHO/a.
CoctaBneHue CTPyKTYpPHBIX
U30MEPOB yITIEPOAHOM LIEIH;
IIOJIOXKEHUSI KPAaTHBIX CBSI3eH
(IBOMHOM M TPOWHOM); MOJOKEHHUS
(GYHKIIMOHATIEHOM TPYTIIIHL. .

1.2. IlpenenpHble yIiieBOIOPOIbI

.JarloJIHEeHUEe CII0Bapsi TEPMUHOB.
2.CocraBiieHue cXeM, OTIOPHBIX
KOHCIIEKTOB.

1.3. DTUIIEHOBLIE U TUEHOBBIE
YTIIEBOIOPOIBI

1. zyuenune 6uorpabuu
C.B.JIeOenesa.
2.Hanucanue pedepara:
«Kayuaykmy.

1.5. ApomaTtuueckue
YTII€BOIOPOIbI

1.CoctaBienue cxeMm 00pa3oBaHHS
CBsI3eH B MOJIEKyJIe OeH30Ia.
2.CocraBienue OTIIOPHOTO
KOHCITeKTa 1o IIPUMEHEHUIO
apeHOB.

1.6. IIpuponHble HCTOUYHHKU
yTIIEBOJIOPOJIOB

Hanucanue pedepara
«HedrenepepabaTriBarorias
MIPOMBILIIEHHOCTHY.

Hanmcanue pedepara «
Kokcoxummuueckoe Mporu3BOICTBOY.

1.7. I'uIpOKCUIIBbHbBIE COSTUHEHHUS

Hanucanue pedepata « Ankoronp u
3I0pPOBBEY

1.9. Kap6oHOBBIE KUCIIOTHI U HX
IIPOU3BOJHBIE

CocraBneHne OMOPHOTO KOHCIIEKTA
«Baxnerlimue [IPECTaBUTEIIN
KapOOHOBBIX ~ KHCIIOT M  HX
HICIIOJIb30BaHUE).

CocTaBiieHre OIMOPHOTO KOHCIIEKTA
«CMCy.

1.10. Yriesoxsr

CocraBuTh rpadoI0ruIecKyIo




CXEMY «YTIeBoasD».

9. 1.11. AMUHBI, aMUHOKHCJIOTHI, S CocrtaBuTh rpad0IOTUIECKYIO
Oenku cxeMy «benkmy.

10. | 2.3. IlepuoguyecKkuii 3aKOH U 4 19 N3yuenue ouorpapuu
Ilepuonnueckas cucrema JI.I.Menneneena.

XUMHUeckux 3meMenToB /.M. 2 CocraBneHue OTIOPHOIO
Menpeneesa KOHCIIEKTa «Ilepruoanueckas
cuctema /[.M.MenneneeBay.

11. | 2.7. Xumudeckue peakuu 7 | CocTtaBuTh rpadoJOruIecKyrO

cxemy «Knaccupukanus
XUMHAYECKUX peakiuit B
HEOPTraHU4EeCKON XUMHUH.
CocraBieHue peakquid HOHHOIO
oOMeHa.

12. | 2.8. PactBOpHI 4 | BeimonHeHue pacyeToB, CBA3AHHBIX

e IIPUTOTOBIICHUEM 5§
WCIIOJIb30BaHUEM PacTBOPOB Pa3HOU
KOHIIEHTpAllWH.

13. | 2.9. OxucaurenbHO- 4 CocraBnenue peaxkuui
BOCCTAHOBUTEJIbHbIE PEAKIIUH. AIEKTPOIU3a pacIIaBoB "
DNEKTPOXUMHUYECKHE MTPOLIECCHI PacTBOPOB COJIEN.

14. | 2.12. XuMus 351€MEHTOB 3 CocraBienue pedepaTos: S-

DIEMEHTHl B OpUPOAE U  HX
Ouosoruyeckas posb

15. | 2.13. XuMus B xu3HU 0011eCTBA 8 Hamnucanue pedeparos:

«XuMus 1 MpobIeMbl OKpYIKarolen

cpenp», «XUMHUS U MEOUIHAY,

«X¥UMHUS U TIOBCEIHEBHAS >KHU3HBY,

«X¥MMHUS ¥ TPOMBIIIJIEHHOCTHY
Hroro yacos: | 78 3
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