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[IporpamMmma BCTyNUTEIbHOTO HCIILITAHUS

1. Ctpoenue BelecTBa

Crpoenue aroma. CoctaB siiep aToMoB. M3otonsl. Pacnipenenenue 31eKTpoHOB B aToMax. Xu-
MUYECKUH 371eMeHT. [leproanyecKuii 3aKOH M CTPOCHUE TIEPHUOHMUECKON CHCTEMBI. S-, P-, d-3JIEMEHTHI.

[TpocToe BeliecTBO, CI0KHOE BELIECTBO, CMeCh BellecTB. [loHsATHe 00 amIoTpONHbIX MOAU(H-
kanusax. OTHOCUTENbHAs aTOMHAs Macca, OTHOCUTENbHAsI MOJIEKYJIsIpHAas Macca. 3aKOH COXPaHEHHUS
Macchl. Mosib — eIMHMIIA KOJIMYeCTBa BenlecTBa. MolsipHas macca. 3akOH ABOTraipo U €ro CiIeACTBUS.
Bunpel xumuueckux cBsi3ei. DIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX 3JeMeHTOB. O0pa3oBaHue KOBa-
JICHTHOM MOJISIPHOM W HEMOJIIpHOM cBsi3u. JmiHa u sHeprus cszu. OOpa3oBaHre MOHHOH cBs3u. Me-
TaJUInYecKasi CBA3b. BellecTBa MOJEKYJISIPHOTrO U HEMOJEKYJISIPHOTO CTPOEHUs. THIIbI KpUCTaJUIMYe-
CKHUX perieTok. BogopoaHas cBsi3b. BaleHTHOCTb U cTENIEHb OKUCIEHUS.

2. XUMHUYECKHE PeaKuu

SABnenus pusnueckue u xumudeckue. Knaccudukanus peakiuii: coeIMHeHus, pa3loKeHus, 3a-
MernieHust, ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, BaXKHEHIIINE OKUCIUTENN U BOCCTa-
HOBUTEJU. DJIEKTPOJIN3 C HHEPTHBIMU JIEKTPOJAMHU PACILUIABOB COJIEH U OKCUIOB; pACTBOPOB COJIEH.

CKopocTh XUMHUYECKUX PEAKIINIl U ee 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. KoHCcTaHTa CKO-
pocTH XUMHUYECKUX peakuuil. Katanms.

TernoBble 3G (GeKTh XUMUYECKUX peakiuil. Peakimu 9K30- 1 SHIOTEPMHUYECKHE.

OO6patumocTb peakiuii. XUMUYECKOE paBHOBECHE U ycaoBHs ero cMeulenus (npunoun Jle la-
TEJbE).

3. PacTBOpBI

PacTBOpHMOCTb BEIIECTB, 3aBUCUMOCTh PACTBOPUMOCTH BEIECTB OT UX NPUPOABI, OT TEMIIEPA-
Typsl 1 AaBieHHs. TUIBI pacTBOPOB (ra3o00pa3Hble, KHUJIKKUE, TBEp/ble). BripaxkeHue cocraBa pacTBopa
(MaccoBas 1015, 00beMHas /10J1s1, MOJISIpHAst KOHIEHTpALKs).

[IpencraBieHne o KOJUIOUIHBIX pacTBOpax. 3HAYEHHE PACTBOPOB B MEIUIIMHE U OHMOJIOTHH, B
OBITY.

OnekTponauTuueckas auccounanus. Crenenp quccounanuu. CuiabHbIe U caadble 3JIEKTPOIUTHI.
NonHble ypaBHEHHS peakiuil.

4. OCHOBHBIE KJIaCChl HEOPTaHUUECKUX COCTUHEHUN

Oxcuibl, KUCIIOTHI, OCHOBAaHUS, CONM (Kiaccu(uKalus, HOMEHKJIAaTypa, CIIOCOObI MOTyYeHHS U
cBoiicTBa). MOHHBIN THAPONIN3: THIPOJIN3 110 KAaTHOHY (COJIM alIFOMUHMUS, kKele3a, XpoMa, MeIH, IIMHKa,
aMMOHMS | JIp.); THJIPOJIN3 TI0 aHUOHY (CYIb(QUTHI, cylbdusl, KapOoHaThl, (hocdatel, aleTaThl, CUIN-
Katel U J1p.). [TonHelii ruaponus (Ha npumepe cynb(uia aTloMUHNL).

AMpoTepHOCTH Ha IPUMEpPE COETUHEHUI OepuIUIHs, IMHKA, TepMaHus, 0JI0Ba, CBUHIIA, aJTIOMU-
Hus, ramus, uaaus, xpoma(Ill), cypsmsi(11l), Banagusa(IV); turana (IV). [Ipencrasienust 06 oOpa3oBa-
HUU TUJIPOKCOKOMILIEKCOB.

5. Bopopon u ero coequHeHus

Bonopon, ero ¢pusznueckue cBoiicTBa. XuMHU4ecKue CBOMCTBA BOAOPOA: B3aUMOJICHCTBHE C Me-
TaJJlaMM ¥ HEMETaJlJIaMH; BOCCTAHOBJICHUE METAJIIOB U3 OKCHIOB. JJabopaTropHble M MPOMBIIIJICHHbIE
croco0bl oTy4eHus: Bogoposa. [Ipumenenue Booposa.

Bogna. Ctpoenne Monekynbl. Pu3nuecKkne U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C METAII-
JIaMH TIPYU PA3JIMYHBIX YCIOBUSAX; 3JIEKTPOJIN3; 00pa3oBaHNe KPUCTANIOTUIPATOB).

[IpencraBnenue o ruapuaax. BzanmoaeicTere ruipyuioB ¢ BOJOM.

CocraB JIeTy4nx COeIMHEHUI BOJIOPOJIa ¢ HeMeTautamu (aubopan, cwian, pocduH, apcuH, ce-
JICHOBOJIOPO/I, TEJUTYPOBOAOPO/).



6. I'ajtoreHsl U UX COEIUHEHUS

O6mas xapakrepuctuka VIIA rpynmsl nepuoinyeckoi CUCTEMBI.

XJ10p, CTpOEHUE MOJIEKYJIBI, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (PeakLu ¢ MeTallaMH U He-
METaJuIaMH; BOJIOW; pacTBOpPaMH IIETI0Yeit; OpOMHUIaMH U HOJUIaMU METAIJIOB, C IPYTUMHU CIOKHBIMU
BEIIECTBAMH C BOCCTAHOBUTEILHBIMU CBOMCTBaMH). JIabopaTopHbIie ¥ MPOMBIIIICHHBIE CITOCOOBI MOITY-
YEHUs XJIopa.

XJI0pOBOJOPOA, CTpOEHUE MOJEKYIbl. DU3NYECKHE CBOMCTBA XJIOPOBOAOPOJA. XHUMHUYECKUE
CBOICTBA XJIOPOBOJIOPO/Ia M €r0 BOAHOI'O pacTBOpPA (COJISTHOM KHUCIOTHI): B3aUMOICHCTBUE C METAJUIAMU,
OCHOBHBIMH OKCHJIaMU, OCHOBAHUSIMH, COJISIMH, BEIIIECTBAMU C OKUCIUTEIbHBIMU cBOMcTBaMu. Jlabopa-
TOpPHBIE U MPOMBIIUICHHBIE CIIOCOOBI MOMYYEHHsI XJI0poBogopoaa. CpaBHEHHE XJIOpOBOI0poa ¢ (ro-
POBOIOPOIOM, OPOMOBOIOPOJIOM U HOAOBOIOpOIoM. KauecTBEHHBIE peakIy Ha TaJIOTeHU/1-UOHBI.

Kucnopoacoaepxamiye coequHEeHUs XJI0pa: OKCHIbI XJI0pa, XJIOPHOBATUCTAs KACIIOTA U €€ COJIH
TUIOXJIOPUTHI; XJIOPUCTAsi KUCIOTA U XJIOPUTHI; XJIOPHOBATask KUCJIOTAa U XJI0paThl, XJIOpHask KUCIO0Ta U
MepXJIOPATHI.

7. Onementsl VIA rpynmsl

O6mmas xapaktepuctuka VIA rpymnmbl NepuoandecKoil CHCTEMBI.

Kucnopon, ero ¢usndeckue cpoiicTBa. XMMHUECKHUE CBOMCTBA KUCIOPO/Aa: B3aUMOJICHCTBHE C
MeTaJulaMu ¥ HemeTaiuiaMu. ['openune. JlabopaTopHbie B TPOMBIIIICHHBIE CITOCOOBI MTOIY4EHHS KUCIIO-
pona. CpaBHeHHE (PU3HUECKUX U XMMHUECKHUX CBOWCTB KUCIOPO/a U 030Ha. XMMUYECKHE CBOMCTBA I1e-
pOKCHIa BOAOPOAA.

AnnorpornHbie MoaupuKaun cepbl. Du3ndeckre 1 XMMUYECKUE CBOMCTBA cephl (peakluy ¢ Me-
TaJjylaMu; ¢ TaJloreHaMu, KUCIOPOoAoM, (hochopoM U YraepoaoM; OTHOLICHHE K KUCIOTaM; JUCIIPOTIOp-
LIUOHUPOBAHKE B PACTBOPE LIETIOUH).

CepoBoaopoj, ero gu3uveckre CBoicTBa. XUMUYECKUE CBOICTBA CEPOBOAOPOAA Kak Claboi
KHUCJIOTHI M BOocCTaHOBUTENs. KauecTBeHHas peakiusi Ha cepoBOJ0po] U cyiabhua-uonsl. [lomyuenue
CEpOBOAOPOAA.

Oxcuppl cepbl. OKUCIUTEIBHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh OKcua cepbl(IV) u cynb-
¢buToB.

CepHas kuciora, ee puznyeckue cBocTBa. XMMUYECKUE CBOMCTBA CEPHON KUCIIOTHI KaK CHIIb-
HOM KUCIOTHI U okucauTens. OCoOOEHHOCTH B3aUMOAEUCTBUS CEPHON KUCIIOTHI C METAJUIAMU. XHUMUYe-
CKHE€ OCHOBBI ITOJIY4E€HHsI CEpHOM KUCIO0ThI. CoM cepHOM KUCIOTHI U UX cBolicTBa. KauecTBeHHas pe-
aKIus Ha CyIb(aT-HoH.

ITpencraBieHus 0 KUCIOPOACOAEPKALIMX COEIUHEHUAX CEIEHA U TEITypa.

8. OnemeHThl VA rpynmsl

OO6mas xapaktepucTuka VA Tpymmbl IEPUOIHIECKON CHCTEMBI.

A30T, CTpOEHHE MOJICKYJIbI, (PU3UIECKHE CBOMCTBA. XMMHYECKHE CBOMCTBA a30Ta: B3aUMOJICH-
CTBHE C METAJUIAMH M HEMETAJIJIAMHU.

AMMUak u HUTpuAbl MeTauioB. CTpoeHre MoJIeKylbl aMmMuaka. Pu3nyeckrue cBOWCTBa aMMHU-
aka. XMMHYEeCKHe CBOMCTBA aMMHaKa KakK c1a00ro OCHOBaHUS U BOCCTAHOBUTENS. XMMUUYECKHE OCHOBBI
nojydeHus ammuaka. CBoiicTBa coseil aMMOHUS (PeakIMU CO MIeT0YaMHU, PeaKIui pa3IoKeHus).

CsotictBa okcuja azora(ll): peakuus ¢ kucinopogom. CBoiicTBa okcuaa azora(IV): pactBopenue
B BOJI€ B IPUCYTCTBUU KUCJIOPOJA; JUCIPONIOPLIMOHUPOBAHUE.

A30THas KHCIIOTa, ee (U3UYECKHME CBOWCTBA. XMUMHUYECKHUE CBOMCTBA A30THOW KHCIIOTHI KakK
CHJIBHOM KHCIIOTBI U OKHCIUTES, Pa3I0KeHUE a30THOM KHCI0Thl. OCOOEHHOCTH B3aUMOIEUCTBHUSA a30T-
HOUW KHCJIOTHI C METajuIaMU. XUMUYECKUE OCHOBBI MOJYYEHUS a30THOM KUCIOTHI. TepMHUUecKoe pasiio-
YKeHue HUTpaToB. KauecTBeHHas peakuysi HAa HUTPAT-UOH.
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Annorponasie Mmoaudukanuu Gochopa. dusznueckne u XumMuueckue cBoicTea pocdopa: B3au-
MOJICHCTBUE C MeTaJulaMu U HemeTayutamu. [lomydenue docdopa.

Oxcun docdopa(V), ero pusnueckue cBoiictBa. XuMudeckue cBoricTBa okcuaa docdopa(V):
B3aUMOJICHICTBUE C BOJOM, OCHOBAHUSIMHU U OCHOBHBIMH OKCHAAMH, BOLOOTHUMarOIKe cBorcTBa. doc-
¢bopusie kucnotel (Metadochopnas, oprodocdopnas, rudocdopnas), ux B3aumonpenpanienus. CBou-
cTBa opTohochOpHON KUCIOTHI KaK cj1aboil kuciaotel. Oprodocdatsl, ruapoopTodocdartsl, TUTHAPO-
oprodocdarel. KauectBenHas peakuus Ha opTodocdar-HoH.

[IpencraBneHus 0 KUCIOPOACOAEPIKAIMX COCIUHEHUAX MBIIIbAKA, CypbMBI M BUCMYTA.

9. Dnementsl [IVA rpynmst

O6mas xapakrepuctuka [VA rpynnsl nepuoanyecKoi CUCTEMBI.

Yraepon, ero aJuIoTpoIHbIe MOAU(UKALINU: CTPOCHUE aIMa3a U rpaduta. PU3nveckre CBOWCTBA
anMasza ¥ rpapuTta. XMMHUYECKHE CBOMCTBA YIIIEpoAa: B3aUMOJICHCTBHE TPOCTOrO BEIIECTBA C METall-
JaMH U HEMETaJlJIaMi, BOCCTAaHOBJIEHUE METAJUIOB U3 UX OKCHUJIOB.

I'maponu3 kapOuaa KajablUus U KapOuia aTlOMUHHUSL.

Oxcuzpl yriieposaa, CTpOEHHE MOJIEKYJ, (pu3uueckue cBoicTBa. OKHCIUTEIbHO-BOCCTAaHOBU-
TeJbHas ABOMCTBEHHOCTh okcujia yraepona(ll): BoccranoBieHre METaIOB U3 UX OKCHJIOB, OKHCIICHHUE
kucioponom. Ob6pazoBanue okcuaa yriepoaa(ll). CpoiictBa okcuna yraepona(IV): peakuuu ¢ mar-
HUEM; YIJIEPOJIOM; THIIOXJIOPUTOM Kaiblusi. CBOWCTBA yrojbHOM KUCIIOTHI U €€ cojeil. B3aumonpespa-
IIeHrne KapOoHATOB U TUAPOKapOoHaToB. PasznoxeHne ruipokapOboOHaTOB U HEPACTBOPUMBIX KapOoHa-
toB. KauecTBeHHast peakiusi Ha KapOOHAT-HOH.

duznyeckue 1 XUMHUYECKUE CBOMCTBA KpeMHUs, okcuia kpeMHusA(IV); kpeMHuEBOM KUCIOTHI U
CHJIMKATOB.

[TpuponHbie coeqMHEHM yTIiiepoia U KpeMHHUs. [[puMeHenne coemHennil yriepoia i KpeMHHS.

10. O61mas xapakTepucTuKa MeTaIoB

ITonoskeHne MeTauIoB B MEpUOAUYECKON cucTteMe. Pusnueckne cBorcTBa MeTauioB. CIUIaBbl.
OO6ure cnocoObl MOJYyYeHHUs METAUIOB. XMMHUUECKUE CBOMCTBA METAUIOB. DIEKTPOXUMUYECKUN P
HanpsbKeHur MetaiuioB. Koppo3ust MeTasios.

11. CBoiictBa metamioB IA u IIA rpynn

O6mas xapakrepuctuka [A u IIA rpynn nepuogu4eckoil CUCTEMBI.

IIpuponHeie coenuHenus HaTpus U Kanus. [lonmydenne Hatpus u Kanus. XMMUYECKHUE CBOMCTBA
LIEJIOYHBIX METAJUIOB: PEAKLUHU C BOAOPOIOM, KHCIOpPOJIOM, rajJoreHamu, cepo, Bogou. Ilomyuenne
OKCHJIOB M THIPOKCHU/IOB HATpUs U Kanus. Peakiyst mepokcuia HaTpus ¢ yrJIeKUcIbIM razom. [Ipumene-
HUE COeTMHEHUN HATpHs U Kanusa. MeauKo-01oI0ruyeckoe 3HaueHle COeJUHeHNI HaTPHsI U KaJusl.

[TpupoaHble COeAMHEHUS] MarHus U Kajblug. XUMHUYECKUE CBOMCTBA OepMILINS, MarHus | Iie-
JIOYHO-3€MEeJIbHBIX METAJNIOB: PEaKIIUU C KUCIOPOAOM, BOAOPOJOM, a30TOM, TaJIOT€HaMH, CEpOii, BOJIOMH.
BoccTaHoBieHne METAIIIOB U3 UX OKCHIOB C IIOMOIILIO MardHus U Kaiblivsg. CBoOMCTBA COeJUHEHUN Me-
ta;uios [IA rpynner.

KectkocTb BobI U crocoObI ee ycTpaHeHus. [IpumeHenne coequHeHn Maruus 1 Kanpius. Me-
JMKO-OMOJIOTHYECKOE 3HAYCHUE COSAMHEHUI MarHus U KaJlbLUs.

12. CBoiicTBa aJllOMUHUSA

ITpuponHbie coennHeHus anoMUHNS. CBONCTBA MPOCTOTO BEIIECTBA: PEAKIIMHU C KUCIOPOJOM,
rajJloreéHaMu, Cepoi, YIiIepoJoM, 1enodamMmu 1 kuciotamu. CBONCTBA OKCHJA U THAPOKCH/IA aTFOMUHUS:
OTHOIIEHHE K KHclIoTaM U menodyaM. OOpa3zoBaHUE allOMUHATOB MPU CIUIABIEHUU U TUIPOKCOKOM-
IJIeKca B BOJIHOU cpefe. [I[pruMeHeHne amoMUHNS U €r0 COCTMHEHU .

13. CBoiicTBa xeJe3a 1 HEKOTOPBIX d-2JIEMEHTOB
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[Ipupoansie coenuHenus xene3a. CBOWCTBA MPOCTOrO BELIECTBA: PEAKIIMU C KUCIOPOIOM, Ta-
JIOT€HAMHU, CEPOH, TapaMu BOJIbI; OTHOIIIEHUE XKeJie3a K pa30aBICHHBIM U KOHIICHTPUPOBAHHBIM PACTBO-
pam kuciot. PxxaBnenue jxene3a. CpolictBa okcuaoB U rugpokcuyioB xenesa(ll), (III) B cpaBHeHun.
Oxucnenue coequnenuit xenesa(ll) kuciaopoaom, nepokcuaoM Bogopoa u Jp. okucautensmu. Kaue-
CTBEHHBIC peakinuu Ha noHbI Fe2+ u Fe3+ (¢ rekcanuanodeppaTamu Kaius, poJaHuIoM Kamus). Me-
JMKO-OMOJIOTUYECKOE 3HAUCHUE COSAMHEHUI Kele3a.

[IpencraBienue 0 CBOMCTBAX XpOMa, MEAU, LINHKA U UX COCAUHEHUM.

14. BBeneHne B OPraHM4YECKyr0 XUMHUIO

[TomoxeHus Teopun CTPOSHHUS OpraHnyeckux coequuenuii (A.M. bytiepos), ee pazputue. 130-
Mepusl CTPYKTYpHAasi U MPOCTPAHCTBEHHAs! (reoMeTpuyeckasl U ontudeckas). ['omonoruueckue psiibl.
DNeKTpOHHAs MPUPOIAa XUMUIECKHIX CBS3CH B MOJIEKYJIaX OPTaHUICCKUX CoeMuHeHUI. Tumsl ruOpuam-
3aIMU JEKTPOHHBIX OpOuTasiell aroma yriepona: sp3—; Sp2—; sp. [IpuHIIUIBI HOMEHKIATYPHI OpraHu-
YECKUX COCIMHEHUM.

Tunsl peakuii: 3aMeleHus], IPUCOeIUHEHNUS, OTIIEIUICHUS (TMMUHUPOBAHUS ), U30MEPU3AITHH.
[IpeacraBneHuss 0 MEXaHM3MAaX PEaKUUN B OPraHUYECKOW XUMUU. ['OMOJIUTUUECKUI U TeTepOIUTHYE-
CKUH pa3pbIB KOBAJIEHTHOU cBsi3u. CBOOOJHOpaAMKAIbHBIE M MOHHBIE peakiuu. Hykineopuibl u smex-
TPOUIIBI.

B3aumHoe BiusHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIICCTB: MHIYKTUBHBIA U ME30MEp-
HBINA 2P PEKTHI.

15. Ankanbt

Knaccudukanus yrneBoaopoos. IIpupoaHbie HCTOYHUKH YTIEBOAOPOIOB.

["omonoruyeckuit ps ankaHoB (Ha3BaHUs ankaHoB U pagukanoB C1-C10; uzonpomuin). O0rmias
dbopMyna ankaHoB. DIEKTPOHHOE CTPOCHUE MOJIEKYIIbI METaHa.

[Tomyuenue aakaHOB: THAPOIN3 KapOuaa alltOMUHUSA, CUHTE3 Biop1ia, 1ekapOoKCHINpOBaHUE CO-
neit KapOOHOBBIX KHCIIOT, THIPHPOBAHUE ATTKEHOB.

du3nyecKkue CBOMCTBA alTKaHOB. XMMHUUYECKHE CBOWMCTBA aJIKAaHOB: CBOOOAHOPAIUKAIILHOE 3aMe-
HIEHUE, ACTUIPUPOBAHKE, NETHAPOIMKIN3AIUS (apoMaTh3aIus), KpeKUHT (MTUPOJIn3), U30MepU3aIus,
HUTPOBAHUE.

MexaHu3M peakIuil pauKaIbHOTO 3aMeIeHUs Ha IPUMEpPE MeTaHa U MpoIaHa.

OxucneHue ajJKaHoB: 00pa30BaHNE NEPEKUCHBIX COEIMHEHUH, KaTATMTHYECKOE OKHCIIeHue (00-
pa3oBaHUE U3 METaHa MeTaHoJa U (popmarnbaeruaa), TOpeHue.

[Ipumenenue ankanoB. KonBepcus MeTaHa.

16. HeHachllieHHBIE YTIIEBOAOPOIBI

['omonorunyeckuit pspa ankeHoB. O0mias popmyina aaKeHOB. DJIECKTPOHHOE CTPOCHHUE MOJIEKYIIbI
ATUJICHA: p—CBS3b; JIBOMHAS CBA3b.

CrocoObl MONTydeHUs AJKEHOB: JETHApaTalys CIUPTOB; JETHAPOTATIOTeHUPOBAHUE TaJioTe-
HaJIKaHOB (ITpaBWJIO 3aileBa); IeraloreHPOBaHNE AUTaIOreHAIKAHOB; JETUAPUPOBAHNE aJTKaHOB.

®u3nyecKue CBOMCTBA AJIKEHOB. XMMUYECKUE CBOMCTBA AJIKEHOB: MPUCOEANHEHHUE TaJOT€HOB,
raJloTeHOBOJIOPO/IOB, BOJBI (TUApaTaius). MexaHu3M peakuuid >1IeKTpoGUILHOTO MPUCOSIMHEHHUS.
[IpaBuno MapkoBHukoBa. [Ipucoeaunenue Bogopoaa. OKUCIEHUE aJKEHOB EPMAHTaHATOM Kalus B
HEUTpanpHOM cpene (00pa3oBaHue AUOJIOB) U B Kuciou cpene. OOpa3zoBaHue OKCH/IA ITUIIEHA, €r0 B3a-
UMOJICICTBUE C BOJOMU.

[Tonmumepuzanus. [TonusTHIIEH U TOJUIPOITHAIIEH.

["'omonornyeckuit psig aNKUHOB. DJIEKTPOHHOE CTPOECHUE MOJICKYJIbl allETHIICHA: TPOiTHAS CBS3b.
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CniocoObl MoNTydyeHusl aJIKKHOB: JAETUAPOTaJOreHUPOBAaHUE TUTAIOT€HANIKAaHOB; JeTUIpUpOBa-
HUE aJKEHOB, B3aUMOJEHCTBUE alleTUIICHUIOB ¢ rajoreHankanaMmu. [lonydyeHue aneruneHa u3 MeTaHa
U U3 KapOu1a KaibLusl.

Du3nYecKue CBONCTBA aTKUHOB. XUMUYECKHE CBOMCTBA AIKUHOB: PEAKIIUHU AICKTPODHIBLHOTO
npucoenuHennss. OCOOEHHOCTH THIpaTaIliK alleTUIIEHA ¥ €r0 TOMOJIOToB. [ napupoBaHue aTKuHOB, B3a-
MMOJICHCTBUE aJKHHOB C OCHOBAaHUSMHU (aMMHAuHBIM PAacTBOPOM OKCHZAA cepedpa, aMUAOM HaTpHs),
oKuciieHrne ankuHoB. CBOWCTBA alleTUJICHA: OKUCIICHUE TIEpMAaHTaHATOM Kallusi B HEMTpalbHOU cperie;
JUMepU3alus U TPUMEpHU3aIusl.

Ankanuensl. Buabl ankaaueHoB (ConpsiKeHHbIE, U30JUPOBAHHBIE U KyMYJIHPOBaHHBIE IBOWHBIE
cBs3n). [lonydyenue Oyraguena u3 staHojia U OyraHa; rmoirydyeHue u3onpena. Ilomydenue ankaaneHoOB
JETUPOralOT€HUPOBAHUEM JIUTAJIOT€HATIKAHOB.

®du3nyecKue CBOMCTBA alKaaueHOB. XMMUYECKUE CBOMCTBA ajlkeHoB: 1,2— u 1,4—npucoenune-
HUe; nonumepusanusa. HatypanbHbI 1 CUHTETUYECKUI KaydyKH.

[TprMeHeHrne HeHACBIIICHHBIX YTIIEBOJIOPOIOB.

17. lukinueckue yriieBoI0pObl

PazHoBuIHOCTH KapOOIMKIMYECKUX YIIIEBOJOPOIOB: HACHIIICHHBIE (IIMKIOATKAHbI), HEHACHI-
HIeHHbIE (LIUKJIOATIKEHBI M IIUKJIOAJIKAIUEHBI ), apOMaTHUeCKUe (apeHbl).

Crpoenue nukinoankanoB. CriocoObl OJy4YeHHs ITMKIIOATKAHOB: TUIPUpPOBaHUE OEH30I1a, Jera-
JIOTEHUPOBAHUE JUTaJIOr€HIPOU3BOAHBIX, TUPOJIU3 COJIEH NUKAPOOHOBBIX KHCIOT. XUMUUYECKHUE CBOM-
ctBa MasbIX (C3—C4) HMKIIOB: IPUCOEIMHEHUE BOAOPO/A, TAJIOTEHOB, T'aJIOT€HOBOI0OPO/I0B; U HOPMaJlb-
HbIX (C5—C6) HMKIIOB: peakuy CBOOOIHOPAINKAIBHOIO 3aMELIEHHS: TaJJOT€HUPOBaHUE, HUTPOBAHUE.

ApoMaTudecKkue yrieBo10poabl (apeHbl). DIEKTPOHHOE CTPOSHHE MOoJIeKyIbl OeH3oma. Konen-
CHpPOBAaHHbIE apOMAaTHYECKHE CUCTEMbI: HaTaJIuH, aHTpalleH, peHanTpeH. 'omosoru OGex3ona (Tomyo,
KCHJIOJIBI, THIIOEH30J1, KyMOJN).

Crioco6bI mosyyeHus 6€H30I1a ¥ €ro TOMOJIOTOB: IETHIPUPOBAHUE [TUKIOAIKAHOB, AT HIPOIIUK-
JM3alMsl aNKaHOB, AJKWIMPOBaHHE OEH30Ja aJKeHaMU M TrajloTeHaJKaHaMM; MOIU(UKAIMSI CHHTE3a
Bropuia, TpuMepu3anus aneTuiceHa.

®usnyecKkue CBONCTBA ApOMAaTHYECKUX YTIIEBOAOPOAOB. XMMUYECKHAE CBOMCTBA aPOMATHYECKUX
YIJIE€BOIOPOAOB: PEAKIUH 3IEKTPOPUIBHOIO 3aMelleHus (TaloreHUpOoBaHUE, HUTPOBAHUE), PEAKIIMU
MpUCOEANHEHUs (THAPUPOBaHUE, XJIOpUPOBaHUe). MexaHu3M peakiuil 31eKTpoPHUIbHOTO 3aMEIICHHUS.
Opuentupytoniee neiicTBue 3amecTuTeneil B OEH30bHOM KOJIbIE: OPUEHTaHTHI | (ajkui, rajoreH, —
NH2,-OH) u Il poxa (—CF3, -NO2, —CH=0, -COOH).

Oco0eHHOCTH peakluil TOMOJIOrOB OEH30J1a: PEeaKlUU 3aMELIeHUs MO alKUIbHOMY 3aMecTH-
TEJI0, OKMCICHHEM TIepMaHraHaToM Kajus (oOpa3oBaHue OEH301MHOMN U TepedTaneBoil KUCIOT).

18. CiupThl 1 nipocThie 3GUpbI

@OyHKIMOHaNbHAS TpyIa ciupToB. Kiaccuukanus cniupToB 10 YUCTy TUAPOKCHIIBHBIX TPYIII:
OJIHOATOMHBIE, IBYXaTOMHBIE (3THJICHIJIUKOIb U JIp.), TP€XaTOMHbIE (TJIUIEPUH U JIp.), MHOTOAaTOMHbBIE
(copouT u np.). Knaccudukariust CiupToB MO XapaKTePy YIIIEBOIOPOIHBIX PAUKAIIOB: peIeibHbIE (TO-
MOJIOTHUECKHUH Pl METaHOJIa), HeNpeAeabHbIe (AJUIUIIOBBIM CIIUPT U Jp.), apoMaThyeckue (OeH3UIOBBII
cnupt U 1p.). [IpencraBnenus o eHonax U KETO-€HOJIbHOM Tayromepuu. CriUpThl IEPBUYHBIE, BTOPUY-
HbIE, TPETUYHBIE.

CriocoObI 1osTyyeHHst CIUPTOB: THAPOJIN3 TATOr€HAIKAHOB, THIPATaIis aTKEeHOB, BOCCTAHOBJIE-
HUE aJbJIETH/IOB U KETOHOB, OKUCJICHUE AJIKEHOB (00pa3oBaHMe TIUKOJIEH ), OpPOKEHUEM TIIFOKO3bI U U3
rajoreHankaHoB. [lonydyenue sTanona OpoxeHreM IIoKo3bl. [lonydyeHne mMeTaHona U3 OKcHUaa yrie-
pona(Il) u Bogopona.
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DIIEKTPOHHOE CTPOEHUE MOJIeKya cnuptoB. OOpa3oBaHHWE BOJOPOAHON CBs3U. DuU3NUECKHE
CBOMCTBA CIIUPTOB.

XHUMHYECKUE CBOWCTBA CIUPTOB. KHUCIOTHBIE CBOMCTBA CIUPTOB: B3aMMOJIECHCTBUE C IIEIO0Y-
HBIMH METAJIJIAMH; THAPOJIN3 AIKOToJisATOB. HykiieohuiapHOe 3aMenIeHre: B3auMOICHCTBHE C TaIOTEHO-
BOZOPOJaMH (MEXaHU3M PEaKIiK ). BHyTpuMoeKynsipHas 1 MeXMOJCeKyIsgpHas aeruaparanus. O6pa-
30BaHUE CIIOKHBIX A(UPOB C OPraHUYECKHUMH U HEOPTaHUYECKUMU KUCIOTaMH. ['uapupoBaHue crup-
TOB. CpaBHEHUE NEUCTBUS OKHMCIIUTENIEH Ha MEPBUYHBIE, BTOPUYHBIE U TPETUYHbIE CIUPTHI. Peakius
JeruapaTaliuu—IeruIpupoBaHus 3TaHoa (ojayyeHue OyraaueHa).

Oco0eHHOCTH XMMHYECKHX CBOMCTB MHOTOAQTOMHBIX CIHUPTOB (3THJICHTJIUKOJb, TJIUIIEPUH):
KoMIUIeKcooOpaszoBanue (¢ ruapokcuaom menu(Il)); oOpasoBanre TpUHUTpATA TIUIEPHHA.

IIpuMeHeHne CrIupTOB.

Crpoenne npocteix 3¢upos. [lomyueHrne npocTbix 3UPOB: MEKMOICKYIISpHAs IeTUpaTaIHs
CIIUPTOB, B3aUMOJICHICTBUE AJIKOTOJISATOB C rajJOr€HAJIKAHMHU.

19. ®enomnbr

CtpoeHue ogHOATOMHBIX ((PeHOII, KPe30J) 1 MHOTOATOMHBIX (MTUPOKATEXHH, PE30PILIHMH, THAPO-
XUHOH, MUPOTasuion) (eHoI0B. DIEKTPOHHOE CTPOCHHUE MOJIEKYIIbI (heHOIa.

[Toyuenue denona (13 xJopoeH307a).

Oduznyeckue cBoricTBa (eHosia. XMMHYECKHEe CBOMCTBa GeHomna. KucmoTHele cBoiicTBa peHona:
B3aMMOJICHCTBHUE CO MICTOYHBIMHA METAJIAMU U IEI0YaMH; B3aUMOICHCTBHE (DEHOIIATOB C KUCIOTaMH,
C YIJICKUCIIBIM Ta30M B OJIHOM pacTBOpe. Peakiuu ayeKTpopHIEHOTO 3aMelIeHHs: OpOMUpOBaHUE U
HuTpoBanue. [ uapupoBanue apomarndeckoro kojbia. [lonmukonaencanus gpexona ¢ anpaerunaamu. Ka-
YecTBEHHas peakius Ha GpeHosbl ¢ xjaopuaom xenesa(lll).

20. Anpaerunpl 1 KETOHBI

DNEKTPOHHOE CTPOCHHE KapOOHUIBHOW TpymHmbl. ['OMoMOrnyecKkue psiibl albIeTUI0B U KETO-
HOB. ben3anbaerun.

CriocoObl MOTyYeHHsI allbJIETU/IOB: OKUCICHUE (AETUAPUPOBAHNE) TEPBUYHBIX CIIUPTOB, THAPA-
Talus aleTUIICHA, KaTaTUTHYECKOe OKUCIIeHuE dTeHa. CriocoObl MOTy4eHHUsI KETOHOB: OKUCIICHHE (J1e-
THAPUPOBAHNE) BTOPUUHBIX CIIUPTOB, TUIpATAIMs TOMOJIOTOB alleTHJICHA, TUPOJIA3 KaJbIIUEBBIX COJIEH
KapOOHOBBIX KHCIOT.

duznyeckre CBOMCTBA adbAEeTHI0B U KETOHOB. XMMHUYECKHE CBOMCTBA aIbJICTHI0B: BOCCTAHOB-
JIEHUE JI0 CIIUPTOB, OKUCICHHUE IO KUCIOT UM COJIeH KUCIIOT: peaklus «cepeOpsHOTo 3epKanay, ¢ TU-
poxcuaom menu(Il) mpu HarpeBanuu. ['anoreHUpoBaHUE aTbACTUIOB U KETOHOB. MeXaHU3M peakiui
HYKJICO(DUIHHOTO TMPUCOCTUHEHUS: TPUCOSAUHEHUE BOJbBI, CHHHIBHOW KHUCIOTHI, THAPOCYIb(duTa
HaTpus, MArHUHOPraHUYECKUX COECTMHEHUM.

[IpuMmeHeHne abIeTuI0B U KETOHOB.

21. KapOoHOBBIE KUCIOTHI U UX (PYHKINOHAIBHBIE TPOU3BOIHBIE

DIIeKTPOHHOE CTPOCHHUE KapOOKCHIIbHOM rpymibl. CTpoeHHe KapOOHOBBIX KUCIIOT: TOMOJIOTHYE-
CKOTO psiia MypaBbHUHOM KHCIIOTHI (TpuBHabHBbIe Ha3zBaHus KUCIOT C1-C7); IBYXOCHOBHBIX KHCIIOT
(11aBeneBoii, MaIOHOBOM, SIHTAPHOM), aKPUIOBOW, METAKPUIIOBOM, KPOTOHOBOM, BUHUITYKCYCHOMU, JIU-
MOHHOM, MOJOYHOMW, TIFOKOHOBOW, OEH30HHOM, TepedTaneBol, CATUIIMIOBOM, aleTHUICATUINIOBOM
KHUCJIOT.

Crnioco0bI monydeHre KapOOHOBBIX KHCIIOT: OKUCIICHUE MIEPBUYHBIX CIIUPTOB U aJIbJACTUIOB, THU-
POJIU3 MPOU3BOIHBIX KapOOHOBBIX KHCIIOT, B3auMo/eiicTBre okcruaa yriaepona(lV) ¢ marauiiopranuye-
CKHMH COETMHEHUSIMH, OKHCIICHHE TOMOJIOroB OeH30a (111 apoMaTuyeckux Kuciot). [lonyuenue my-
PaBBHHOM KHCIIOTHI B3auMojecTBueM okcuaa yriepoaa(ll) ¢ ruapokcuioMm HaTpusi U MOCIEIYIOIICH
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00paboTKO¥ cepHOIl KuCIOTOH. [lomydeHrne yKCyCHOM KHCIOTH B3aMMOJICHCTBHEM METAaHOJA C OKCH-
nom yriepona(Il).

Ou3nyecKkue CBOWCTBA BAXHEHUIINX KHUCIOT. XHMMUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT Ha
IIpUMepe YKCYCHOM KuCIoThl. OOIue peakiuuy, XxapakTepHble s KUCIIOT: ¢ METaJUIaMU, OCHOBHBIMU
OKCHJaMH, OCHOBAaHHUSIMH, COJISIMU OoJiee C1adbIX KUCIOT. MexaHu3M peakiuu stepudpukanin. Peakunu
KapOOHOBBIX KUCIIOT ¢ xjopuaoM ¢ocdopa(lll) u THOHHIXITOPUIOM.

Peakunu KUCIIOT MO YTII€BOAOPOAHOMY pauKaly: MPUCOESTNHEHHUE Il HEHACBIIEHHBIX KUCIIOT;
3aMelIeHHe JJIsl HACHIIIEHHBIX KUCIOT (00pa30BaHNe XJIOPIIPOU3BOIHBIX KAPOOHOBBIX KHCIIOT).

Ctpoenue (yHKIIMOHAJIBHBIX MPOU3BOAHBIX KapOOHOBBIX KHCIOT: aHTHAPUIOB, XJIOPAHTHAPU-
7I0B, aMHJIOB, CIOXHBIX 3(pupoB. HoOMEeHKIaTypa ClI0XHBIX 3(UPOB (HAa3BaHUS KHUCIOTHBIX OCTATKOB:
¢dopmuar, amerat, nponuonat). ['maponns ciaoxubX 3¢upoB. [lonyueHne aHTHIPUIOB B3aHMMOACH-
CTBHEM COJICHl KapOOHOBBIX KUCIIOT C XJOPAHTHIPUIAMH, MOTYyYCHHE CIOXKHBIX d()UPOB B3aUMOJICH-
CTBHEM CITUPTOB C XJIOPAHTUAPUIAMU U aHTUApraaMu. [loydenre aMu10B 1 HUTPUIJIOB JCHCTBUEM aM-
MHAKOM Ha KapOOHOBBIE KUCIIOTHI C MOCIENYIOIIeH ruapaTanuei. [ uapoian3 HUTPUIIOB.

[TpumeHneHne KapOOHOBBIX KUCIIOT, UX COJICH U CIOXKHBIX 3(PHUPOB.

22. XKupsl

Ctpoenue xupoB. KUCIOThI, 0CTaTKH KOTOPBIX BXOJSAT B COCTAB KUPOB: MaJIbMUTHHOBAs, CTea-
PUHOBAs1, OJIEMHOBAs, JUHOJEBAS, JUHOJIEHOBasA. PU3nUecKue CBOKMCTBA KUPOB. L1[eT04HON U KUCIIOT-
HBIN TUIPOIIU3 KUPOB. [ UIpupOBaHUE KUPOB, COACPIKAIINX OCTATKHA HEHACBIIIEHHBIX KUCIOT. [IpeBpa-
LIEHMSI )KUPOB B opranusme. [I[pumeHeHne )KupoB. CAHTETUYECKNE MOIOILINE CPE/ICTBA.

23. YrieBobl

CtpoeHue MoHOCaxapuaoB (TJI0K03a, GpyKTO3a, ranakTosa, pudo3a, ne3okcupubdosa). Jlnnei-
Has ¥ nukiandeckue (o- 1 —f) Gopmsl raoko3bl. u3nueckre 1 XUMUYECKHe CBOMNCTBA TIIIOKO3bI: OKHUC-
JIeHUe [peakIus «cepeOpsHOTo 3epKanay, ¢ ruapokcuaoM menu(Il) mpu HarpeBaHuu |, BOCCTaHOBIIEHHE,
o0pa3oBaHNe KOMILJIEKCHOTO coefuHenus ¢ ruapokcuaom mean(Il). Peakuun OpoxeHus: coupToBoro,
MOJIOYHOKHUCIIOT0, MacJITHOKUCIIOTO.

Crtpoenue aucaxapuaoB (caxaposa, MaJIbTO3a, JJakTo3a). [ uaponu3 aucaxapuios.

CtpoeHure aMuII03bl 1 aMUJIONIEKTHHA (Kpaxmaia), 1eKCTPUHOB, LIEJUII0JI03bl. XUMUYECKUE CBOM-
CTBa MOJIMCAXapUA0B: THAPOIN3; 00pa3oBaHUE FIPUPOB LIEUIIOIO3BI (aLeTaThl, HUTpaThl). KauecTBeHHas
peaxius Ha Kpaxmal ¢ HOJIOM.

CuHTe3 IMI0KO03bI U Kpaxmalia B pacTeHusx. lIpeBpaienus yrieBoioB B opranusme. [lpumene-
HUE YTIIE€BOOB.

24. AMUHBI

Crtpoenue amuHoB. Knaccudukaiuss aMuHOB: TIEpBUYHBIC, BTOPUYHBIC U TPETUYHBIC; anu(aTu-
YEeCKUE U apoMaTtndeckue. YeTBepTHIHbIE aAMMOHUIHBIC COJIH.

CniocoObl MOJIy4eHHUsI aMHHOB: B3aMMOJICHCTBUE TaJIOT€HAJIKAaHOB C aMMHAaKoM (II€pBHYHBIE
aMUHBI) WK aMUHAaMU (BTOPUYHBIC, TPETUIHBIC AMUHBI M KATHOHBI TETPAAIKMJIIAMMOHHS ); BOCCTAHOB-
JIeHNe HUTPOCOEINHEHUH (IEPBUYHbBIE AMHHBI).

®du3nuecKue CBOMCTBa aMUHOB. XMMUUYECKHE CBOMCTBA aMUHOB: OCHOBHOCTh aMMHOB (pEeaKIuu
C KHCTIOTaMU; C COJISIMH METAJUIOB, 00pa3yIOIINX HEPACTBOPUMBIC TUAPOKCHUIBI). 3aBUCUMOCTH OCHOB-
HOCTH aMUHOB OT HX CTpOEHHUs. B3anmoseiicTBue coseil aMiHOB O IienoYaMu. Peakiiuu Hykiieopuib-
HOTO 3aMEIIEHHS: B3aUMOICHCTBIE aMUHOB CO CIIOKHBIMU d(hUpamMu, XJTIOPaAaHTUIPHUIAMHU, aHTHIPUIAMH
(o6pazoBanue amMu10B). OCOOEHHOCTH XUMUYECKMX CBOMCTB aHUIMHA (peakius ¢ OpoMHoit Booi). [o-
peHe aMUHOB.

[IpruMeHeHne aMUHOB.

25. AMuHOKHCIOTHL. benkun
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Amunokucnotsl. O0mas popMmyina aMuHokHCI0T. HoMeHKIaTypa, n30Mepusi aMMHOKHUCIIOT (-,
B-, y-amuHOKHCHOTHI). CTpOoeHHEe aMUHOKHCIIOT: TIUIMHA, JJaHUHA, BaJIMHA, TTyTAMUHOBOM KUCIIOTHI,
JU3UHA, CepUHA, IUCTenHa, (eHIIaNannHa, THpo3uHa. OnTudeckas U30MepHsl Ha puMepe alaHUHA.
CriocoObl TOTYYEeHUsI aMUHOKHCIIOT: B3aMMOICHCTBHE 0-XJIOPKAPOOHOBBIX KHCIOT C aMMHAKOM; THAPO-
113 OEIIKOB.

AmpoTepHble CBOICTBa aMMHOKHUCIIOT: B3aUMOJICHCTBHE C KMCIOTaMHU U OCHOBAHUSAMH, 00pa30-
BaHUE BHYTPEHHEH cOJIU. 3aBUCHUMOCTh MOHU3ALIMM aMMHOKHUCIIOTHI OT XapakTepa cpelbl. O0pa3oBaHus
nentuos. [lentuanas (aMuaHas) cBs3b.

benku kak BBICOKOMOJIEKYIISIpHbIE BeliecTBa. IlepBuyHasi, BTopuuHas U TpeTUUYHAsl CTPYKTypa
oenkoB. ['oOymsipHbIe U QuOpHLIsApHBIE Oenku. ['uaponu3 u aeHarypamus O6enkoB (oOparumas U He-
obpatumast). L{BeTHbIe peakiuu OEJIKOB: KCAHTOIPOTEHHOBAsI, OUypETOBas, C alleTaToM CBUHIA. Poib
OEJIKOB B KH3HEEATCILHOCTH.

26. I'ereponukinnyeckue coenrHeHus. HykienHoBble KUCIOThI

Crpoenue nupuauHa U nupposia (apoMaTudHocTh). dusznyeckue cBONCTBA MUPHAMHA U IHP-
poia. XuMHUYECKUE CBOICTBAa MUPU/IMHA: OCHOBHBIE CBOMCTBA, HUTPOBAaHUE, THApHUpOBaHue (0Opa3oBa-
Hue nunepuaruHa). CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB UPpPOIIa co cBoMicTBaMu nupuauHa. O0-
pa3oBaHue MUPPOJI-KANIHUS.

Crpoenne nupuMuanHa 1 mypuHa. CTpoeHHe HyKJIIEMHOBBIX OCHOBaHUHN (LIMTO3MH, ypalui, TH-
MUH, aJICHUH, TyaHuH). TayToMepusi HyKJI€MHOBBIX OCHOBAHHIA.

Crpoenue nykineotuaos. [lonunykneoruast: crpoenue JIHK n PHK, npunuun kommnemeHrap-
HOCTH. POJIb NOMMHYKIICOTHIOB B KH3HEIEATSIHHOCTH.

27. CUHTeTHYECKUE BHICOKOMOJIEKYIISIPHbIE BEILIECTBA

OcHoBHble MOHATHS XUMUU BMC: MOHOMEp, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpU3alny,
CpeAHss OTHOCUTENIbHAsS MOJIEKYJIsIpHas Macca. Peaklinu nmoauMepHu3aiy U COMoIMMEpU3aliii; OIH-
KO/IeHCAllMM (TOMOIOJIMKOHCHCAIIMH U CONOJIMKOHICHCAIUH).

Harypanbhblil kayuyk. CHHTETHYECKHE KaydyKHU: OyTalueHOBbIH, TMBUHWIOBBIN, OyTaIUCHCTHU-
POJIBHBIN, XJIOpONpeHoBbIi. CTpoeHne BaXKHEMIINX MOJUMEPOB: MOJMATUIICHA, MOJIUIIPOIIUIICHA, (e-
HOJI(OPMATTBLIECTHIHON CMOJIBI, MOTUBUHIIXIIOPHIA, TEPIIOHA, TIOUCTUPOIIA, TOTUMETHIMETAaKPHIIATa,
nonuBUHMIaeTaTa. CHHTETHYECKHEe BOJIOKHA: JIaBCaH, SHAHT, KallPOH, alleTaTHOE BOJIIOKHO.

HOpﬂ}IOK NMpoBeACHUA BCTYNNUTEC/IBbHOIO MCIIBITAHUSA

BerynurensHoe ucnbITaHUE TPOBOAUTCS B CEAYIOMINX (hopmax:

e B (opMe MUCbMEHHOT0 OJIaHKOBOT'O TECTUPOBAHMUS;

e B (opme TeCTHPOBaHHUS C MPUMEHEHUEM AUCTAHIIMOHHBIX TEXHOJIOTUH MTPH 00s13aTeIbHON U/ICH-
TUGUKAIMH TUYHOCTH MOCTYIIAIOIIETO.

[Ikana onennBanus — 100-0ampHast.

MuHIMaNBHOE KOJMYECTBO 0OAJIIOB, MOITBEPIKAAOIIEE YCIIEIIHOE MPOXOXKICHUE BCTYTUTEIh-
HOTO UcTbITaHus — 39.

Bpewmst pabotsl ¢ Tectom — 60 MUHYT.



