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Bnacosa T.I. IIporpaMMa  BCTYNMTEJIGHOTO  KCIBITAHUS IO
o61eobpazoBare/bHOMY IpeAMeTy XHMHsl Ui TIOCTYIAIOIIMX HA MPOrpaMMbl
BBICIIIEr0 00pa3oBaHus — IPOrpaMMbl  OakajnaBprara, IPOrpaMMBl CIIELUAIUTETa.
[IporpaMma TpeHa3Ha4YeHa [Uis JIWI, KOTOpbIE MMEIOT MPaBO CAaBaTh
06111e06pazoBaTe bHBIE BCTYIUTENBHbIE HCIBITAHH, IPOBOMMBEIE Y HUBEPCHTETOM
CaMOCTOSITENEHO B cooTBeTCTBUH ¢ IIpaBunamu nprema.

BerynurensHOe — MCHBITaHHE — NPEJHA3HAYSHO I OIpPEAeNCHMA
ITOITOTOBJIEHHOCTH IIOCTYTAIOMEr0 K OCBOSHHMIO Iporpamm OakanaBpuaTa,
IporpaMM CIENHAIMTeTa M TPOBOAUTCA C LEJIBI0 OIPEACTICHHS TpeOyeMBIX
KOMITETEHIIMI  IOCTYIIAIOIIero, HeoOXOAMMBIX JUIS OCBOCHHMS  OCHOBHBIX
06pa3oBaTeNBHBIX IPOrPaMM BEICIIIEr0 00pa30BaHys.

[Iporpamma:

o0cyskaeHa H ogo0OpeHa pelIeHHEM xadenpsl MHGOPMAIMOHHBIX TEXHOJIOTHA U
€CTeCTBEHHO-HAYUHBIX JUCIUILIHH OT «15» nexabps 2023 r., mpotoxon Ne 5.

3aBenyromuit kagenpon e C.51. butronkuit



TeMa 1. Beenenue

[Ipenmer opraHwdeckoit xumuu. OCOOGHHOCTH CTPOEHHS U CBOHCTB
OpPTaHMYECKUX COENMHEHUH. 3HaUeHHe M POJib OPTaHUIECKOM XHMHH B CHCTEME
©CTEeCTBEHHBIX HayK B XM3HH obmecrsa. KpaTkud O4YepK HCTOPHH Da3sBUTHA
OpraHUYeCKON XUMUH.

Tema 2. Teopusi cTpoeHHSI OPraHH4YEeCKHX BelleCTB

OcHOBHBIe TIOJOXKeHHs Teopuu cTpoenus A.M. Byrtneposa. Ilpeamocsiiku
CO3IaHMs TeOopHH. IIpe/icTaBieHHe O TEOPUH THUIOB M PajguKanoB. PaGorsl A.
Kexkyne. XMMHUYECKOE CTpOSHHE H CBOMCTBA OPraHMIECKUX BellecTs. Visomepus Ha
npuMepe 6yTana 1 n306yTaHa. DIEKTPOHHOE 0011aK0 U OpOuTanb, UX QOPMBI: S H p.
DIeKTpOHHbIE W  BIEKTPOHHO-Tpaduyeckue (OPMyIbl aroMa yriepona B
HOPMAaJIbHOM U BO30YXIEHHOM cOcTOAHUAX. KoBalleHTHas XUMUYECKas CBA3b, €€
TIONISIPHOCTh ¥ KPaTHOCTh. BomopoaHas cBA3b. CpaBHeHHE OOMEHHOTO M JOHOPHO-
AKI[ENTOPHOTO MEXaHW3MOB 00pa3oBaHMsA KOBAIEHTHOW CBs3U. BaleHTHBIE
COCTOSIHMS aTOMa yTiieposa. Buas! rubpuausanuu: sp3-rubpuauzanus (Ha npuMepe
MOJIEKyJIBl MeTaHa), Sp2-rubpuimsanus (Ha IPUMEPE MOJEKYNbl JTHIEHA), Sp-
rubpunuzands (Ha [pHEMepe MONEKyNbl aleTHieHa). ['eoMeTpHs MOJeKy.
PacCMOTPEHHBIX BEIIeCTB ¥ XapaKTEPUCTHKA BUJOB KOBAJIEHTHON CBi3U B HHX.
Knaccupukarus OpraHMYeCKHX COEIMHEHHMH II0 CTPOEHHIO YIJIEPOJHOIO
ckenera. Homenknarypa tpusmansHas u WIOITAK. Ilpuanunel oGpasoBaHus
HasBaHMM oprammdeckmx coeguHeHudt mo MIOIIAK. Buaet wn3omepuu B
OPraHHYECKOM XMMUH: CTPYKTypHas H IIPOCTPAHCTBeHHas. PasHOBUAHOCTH
CTPYKTYPHOM  WM30MEpHH: H30MEpHs «YTIIEPOIHOr0  CKejera», H30Mepus
TONOKeHHs (KpaTHOM CBsi3W ¥ (YHKIMOHAIBHOM TpYIIIBI), MEXKIIaccoBas
m3oMepHs. PasHOBUAHOCTA IIPOCTPAHCTBEHHOM n3oMepru. Onrudeckas H30Mepus
Ha IIpUMepe aMHHOKHUCIIOT. PellleHre 3afad Ha BBIBOA (OpMyJl OpraHHYEeCKHX
COCVHEHHH.

Tema 3. YriieBoaopoAbl 4 HX NPHPOJHBLIE HCTOYHHKH.
[Tousitie 06 yriaeBomoposaax. [IpupoHble HCTOYHHKY yTIeBoA0ponos. HedTs

M ee TIPOMBIIUIeHHas Mepepaborka. PpaKIHOHHAS IEPErOHKA, TEPMUYCCKHH H



KaTaTUTHYeCKH) KpekwHr. [IpuponHBI Tra3, €ro cocrtaB H IIPaKTHYECKOE
ucnons3oBanre. KaMennrlit yrons. KokcoBaHue KaMEHHOTO YT,

Ankasel. ['omonoruueckuif psim u obmas ¢opmyna amkaHoB. CrpoeHne
MOJIEKY/Jbl METaHa ¥ JPYTHX alKaHOoB. V3oMepus ¥ HOMEHKIAaTypa aJKaHOB.
dusnUecKre ¥ XUMUIECKUE CBOMCTBA aJIKaHOB: PeaKIIuN 3aMellleHNS,
ropeHHe ATKAHOB B DPa3iMUYHEIX YCIOBHSX, TEPMUYECKOE Das3oKEHHE alKaHOB,
H30MepHU3alys alkaHoB. [[puMeHeHre aTKanoB. MexaHu3M peakliiy paiuKaabHOIo
3aMEILeHHs, er0 CTaJiM.  [IpaKTHYecKOoe HCIIONB30BAHKME 3HAHHM O MEXaHHM3ME
(cBOGOHOPAUKANEHOM) PEaKI{HY B IPaBHJIaX TeXHHKH 6€30IaCHOCTH B OBITY ¥ Ha
TIPOM3BOJACTBE. I[IPOMBIILICHHBIE CHOCOOBI [OJy4YeHUA: KPEKHHT —aJKaHoOB,
(pakipoHHas ITeperoHKa He(TH.

Aunkensl. I'oMonorugeckuit psii 1 obmias ¢hopMyia amkeHoB. CTpOSHHE MOTIEKYJIbI
STHIeHa M JpPYrMX ajJkeHoB. [I3oMepus  ajJKeHOB: CTPYKTypHas H
npocTpaHcTBeHHast, HoMeHKIaTypa 1 Gu3mdecKie CBOHCTBa alkeHoB. IlomydeHne
ITHJIEHOBBIX YTJIEBOJOPOIOB W3 AIIKAHOB, TaJlOTeHANKaHOB, CHUPTOB. Peakiuu
IpUcOenuHenus (TUAPUPOBaHHE, TI'UIPOTAIOTeHHPOBaHKE, TalOreHUPOBAHHE,
rugpaTanus). PeakiMd OKWMCIEHHS W TONMMEpU3alliu ajkeHoB. [IpriMeHeHHe
aJIKeHOB Ha OCHOBE MX CBOHCTB
Anxunsl. [omonorayeckuii psjy ankuHoB. O6mas popMyia. CTpoeHre MOJIEKYIIbI
alleTHIIEHA W IPYTHX aJKHHOB. M3oMepus ankuHoB. HoMEHKIAaTypa aleTHIeHOBBIX
yrIeBosoposio. IloydeHue aiKHHOB: METaHOBBIM M KapOWIHBIA CITOCOOBI.
du3nyecKkre CBOMCTBA AalKWHOB. Peakldy NpPHCOeNHMHEHHs: ralloTeHHpPOBaHHE,
THAPHPOBaHME, THAPOTaNOreHUpOBaHue, ruaparamus (peakius Kydeposa).
JliMepusaisi W TpUMepH3alUs alKMHOB. B3auMopielCTBHE TEpMHHAIBHBIX
AIIKMHOB ¢ ocHOBaHuAMHU. Okucienne. IIpuMeHeHne aTKUHOB.

Juensr. CTpoeHre MOJIEKYN, H30MEpHsS U HOMEHKIATypa alKaJheHOB.
dusnyeckye CBONWCTBA, B3aMMHOE pACIONOXKEHHE IH-CBA3EM B MOJEKyIax
aIKaIMeHoB: KyMyJTHPOBAHHOE, CONpSDKEHHOEe, H30IMpoBaHHOe. OcobeHHOCTH

CTPOEHHUS COIIPSKECHHBIX allKaJUueHOB, UX ITOJIyICHHUC.



AHajorus B XHMUYECKHX CBOMCTBax ajKeHOB M ajKajueHOB. IlomumMepusanust
ankaareHoB. HaTypaibHBIi U CHHTETHYEeCKHH Kaydykd. BynkaHuzanus Kaydyka.
Pesuna. Paborer C.B. JlebGeneBa, OCOOEHHOCTH peakIWii IPHUCOCHMHEHUS K
aJIKaJieHaM C CONIPSHKEHHBIMHU MTH-CBI3SIMH.
Iuknoankansl XUMHYECKHE CBOMCTBA IMKIOAJIKAHOB: TOPEHHE, DPAa3lIOKEHHE,
pajuKanbHOe 3aMelneHne, uzoMepusanus. OcoOble CBOMCTBA LHKIONPONAHA 1
AKJI00yTaHa.
Apensl. BeHson kak IpeicTaBUTENb apeHOB. CTpoeHHE MOJIEKYJIbI OeHzona,
compsvkeHHe IH-cBi3el. IlomydeHue apeHoB. (Du3nyeckue CBOMCTBA OeHzomna.
Peaxmuu 371eKTpOQUILHOTO 3aMEIeHns ¢ ydacTHeM GeH3oia: raloreHHpOBaHHE,
HUTpOBaHHUe, ankutuposanue. Criocobs! momydenus. [IpuMenenye GeHzona U €ro
rOMOJIOTOB.
Tema 4. Kuciiopogocoaepaanine opraHu4ecKHe CoeAHHeHHS.

Cnuptsl. CocTtas 1 KinaccH(HKAIHS CIUPTOB (110 XapakTepy yIrieBOLOPOJHOIO
pajdKana # 10 ATOMHOCTH), HOMEHKJIaTypa. V3omepus CIHPTOB (IOJIOKEHME
IMIPOKCHIBHBIX TPYIII, MEXKIACCOBas, «yTIepOIHOro ckenera»). Dusmdeckue
CBOMCTBA CIIMPTOB, HX IIONy4YeHHEe. MexMOIeKyIspHas BOAOPOAHAA CBSI3b.
OcoGeHHOCTH 3eKTPOHHOIO CTPOEHHS MOJIEKYT CITMPTOB. XUMHYECKHE CBOHCTBA
CIIHPTOB, 00YCIOBIEHHBIE HAIMYAEM B MOJIEKYNIaX THAPOKCOrPYyII: 06pasoBaHue
AIKOTOJIATOB, B3aMMOJEHCTBHE C TaJIOTEHOBOAOPOJaMH, MEXMOJIEKYJApHal H
BHYTPHMOJIEKYJIIpHas ~ JerHjparalusi,  OSTepupuKanus, OKHCJIeHHE U
neruppuposanie croupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CITHPTOB.
KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIMPTEHL. BaxHeWinne npencTaBUTeNd
CIIMPTOB: METAHOJ, 3TAHON, OTHJICHIJIHKONb, TIIHUEpHH. DUHONOTHYECKOE
neiicTBHE METAaHONA U 3TaHo/a. PaccMOTpeHre MEXaHU3MOB XMMHYECKHMX Peakiii.

®enomnel. CTpoeHMe, M30MEpHs, HOMEHKIATypa (eHONOB, UX (U3HIECKUE
CBOMCTBA U ToNydeHHe. XMMHUYECKHe CBOMCTBA (eHonoB. KucnoTHbIE CBOMCTBA.
BsanMHOe BIHSHHE aTOMOB W TPYIIN B MOJEKyJlaxX OpPraHMYeCKHX BEINECTB Ha
npumepe ¢denona. [lonukorneHcanus denona ¢ popmaipIeruioM. Kagectsennas

peakiua Ha ¢enol. [IprMeHenue QeHoma.



Aunpaeruasl U Ketonsl. Kiaccubukanys, CTpPOEHHE UX MOJEKYJI, A30MEPHUS H
HOMeHKIATypa. OCOGEHHOCTH CTPOeHMs KapOOHWJIBHOH rpymmbl. QU3MIECKUE
CBO#CTBa (hopMaNbIeri/ia i ero roMoIoros. XHUMHUYECKHE CBOMCTBA allbJeTH/IOB,
00yCTOBIEHHBIE HAIMYHEM B MOJIEKyJe KapOOHHIBHOH TIPYIIIBI aTOMOB
(rMIpYpoBaHKe, OKHCICHHE aMMHUAYHBIMH pacTBOPaMH OKCHMIA cepebpa
runpokcuna menu (II)). IlpucoenuHeHue CHHUIBHOU KMCJIOTBI H oucynbdura
Harpusi. KadecTBeHHble peaKIWH Ha aJbJCTHABL Peakiusd IOTMKOHICHCAINH
denona ¢ QopmansgerugoM. OCOGEHHOCTH CTPOCHHMS M XMMUYECKHUX CBOMCTB
KeTOHOB. B3auMHOe BIHsSHMAE ATOMOB B MOJIeKyJlaX. I amoreHupoBaHue ajbJeTHI0B
Y KETOHOB 110 HIOHHOMY MEXAaHHU3MY Ha CBETY.

KapGoroBble KuCiOTEL. ~ CTpOeHME MONeKysl KapOOHOBBIX KHCIOT U
KapGOKCHITBHOM rpymnsl. Kiaccubukanus u HOMEHKIATypa KapOOHOBBIX KHCIIOT.
duznuecKye CBOMCTBA KapOOHOBBIX KHUCIOT M HX 3aBHCUMOCTE OT CTPOCHHS
monekyn. Kap6oHoBsle KHCIOTHI B mpupoge. bronoruyeckas poib KapOOHOBBIX
kucinor. OOmwpe CBOMCTBA HEOPraHMYECKHX W OPraHMYeCcKHX  KHUCJIOT
(B3aMMOJIeiiCTRHE C METaIIaMH, OKCHAaMH METaJUloB, OCHOBAHMAMH, COJIIMH).
BiisiHEE YTIEBOJOPOJHOTO paguKaia Ha CHIy KapOOHOBOM KHCIOThL Peakims
sTeprdHUKAIUK, YCIOBUS ee poBe/ieHHs. OTaebHbIe IPEICTABUTENN KUCIIOT.

Crnoxable 3¢upbl. CTpoeHre CIOXHEIX 3(hHPOB, H30MePHs (MEXKIIaccoBas H
«yTTIepoIHOro cKeneray). HoMeHKiaTypa CIOXKHBIX 3¢upoB. OOparuMocTh
peaKuuy 3Tepu(GUKAIUH, THAPOIU3 CIOXKHEIX 3(QHpPOB.

XKupsl - cnoxssle 3(upsl rimiepuHa U Kap6oHOBEIX KucioT. CocTaB u
cTpoeHue MOJIeKy )upoB. Kinaccudukanus xupos. OMBLICHHE KUPOB, TTOTYICHHE
MBITa. MbLTa, 00bSCHEHHE HX MOIOIIMX CBOHCTB. JKupsl B IpHpoe. bromorunyeckas
dyrKnus xupos. [Torstie 06 CMC. O6bsicHenHe Molomux cBo#cTB MbLia 1 CMC.

VraeBonsl. DTUMOJIOTHA Ha3BaHHS Kiacca. MOHO-, - W IIOIHCAXAPHIBL.
INpencraButeny Kaxmoi rpynmsl. Bromorudeckas poib yrieBogos. Vix sHaueHHe B
YKH3HH YeJloBeKa U obIecTsa.

MoHocaxapuzsl. Mx xinaccudukamus. I'ekco3sl U MX npefcTaBuTend. [moKosa, ee

du3pMgecKue CBOUCTBA, CTPOSHHE MOJIEKYJIEl. 3aBUCMMOCTh XMMUYECKHUX CBOHCTB



[JTFOKO3BI OT CTPOSHHS MOJeKyJIbl. B3auMoneiictare ¢ runpokcuiom menu(ll) npu
KOMHATHOH TeMIepaType ¥ HarpeBaHHH, 3TepH(UKAIKS, peaKLsa «cepebpAHOro
3epkanma», THApUpoBaHMe. Peakuuu OpOXKeHHS IIOKO3BL  CIMPTOBOTO,
MoJlogHOKHCHoro. [roko3a B mpupoie. buonornyeckas poib TIUIFOKO3BL
[TpuMeHeHHE TVIIOKO3BI HA OCHOBE €€ CBOWCTB. DPYyKTO3a KaK H30MEP IIIFOKO3BL
CpaBHeHHUs CTPOCHHS MONEKYNl M XMMHYECKHX CBOHMCTB ITIFOKO3BI U (hPYKTO3HL.
®pykTO3a B IIPUPOJIE K ee OHOIoruIecKas poib.

Ilucaxapusl. Ctpoenme, obmas ¢opmyna u mnpexcrasurend. (Caxaposa,
JIAKTO3a, MaIBT03a, HX CTPOEHHE U OHroIorudeckas posib. ['HAPOIH3 IucaXapyioB.
I TpOMBINIIEHHOE TIOyYeHHEe CaXapo3bl U3 IPUPOJHOIO CHIPBL.

[Momucaxapusl. O6mas GopMyna U IpeIcTaBUTeH: ICKCTPHUHEL ¥ INIMKOTCH,
KpaxMall, IeJUTio03a (CpaBHUTEIbHAS XapaKTepUCTHKa). DusHdecKue CBOMCTBA
MONUCAaxapuoB. ~ XUMHYECKHe  CBOWCTBAa  MojiWcaxapunoB.  I'mapomus
nonucaxapunos. KauectBenHas peaknus Ha Kpaxmail. [Tomicaxapu/el B IPUPOAL,
1X OHoJIoru4ecKas pob

Tema 5. A3zoTocoaep:Kaliye CoeTHHEeHH .

Amunbr.  Ompepencaue ammuuoB. CrpoeHnme amuHOB. Kraccudukanms,
U30MEPHS U HOMGHKJ'I&"[“ypa aMUHOB. AnHbaTHUYECKUEe U apOMaTHYECKHE aMHUHBL
Anmnus. IlonydeHwe aMHHOB: @JIKWIMPOBaHHE aMMHaKa, BOCCTaHOBIIEHHE
HuTpocoeauHeHud (peakuuss 3uHHMHA). (@u3WvecKue CBOMCTBA  aMHHOB.
XUMHAYeCKHe CBOMCTBA AMHHOB: B3AMMOJEUCTBHE C KHUCIOTaMM ¥ BOJOH.
OCHOBHOCTP aMHHOB. | OMOJIOTHYECKHMH psI  apoOMarHYeCKuX  aMHHOB.
AJNKWIApOBaHHEe ¥ AalMIApOBaHHE aMMHOB. B3aWMHOE BIHAHHE aTOMOB B
MOJIEKylax Ha [pHMepe aMMHaka, anupaTH4ecKuX U apOMaTHYECKHX aMHHOB;
aHWIKMHA, OeH30/1a 1 HUTpOoOEH3011a.

Amunoxuciotel. CocTaB M CTpOEHHE MOJIEKYJI aMHHOKHCIIOT, HW30MEpHH.
JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIOT M €€ IPHYMHBL
B3auMoecTBAe aMHHOKHCIOT C OCHOBAHMAMH, 00pa30BaHHE CIOKHBIX S(QHUPOB.
BsauMozelicTBHe aMHHOKMUCJIOT ¢ CHIBHBIMH KucinoTamu. OOpasoBamie

BHYTPHMMOJIEKYIAPHEIX colell. Peakiius MOMMKOHICHCAMH aMUHOKHCIIOT.



Benku - npupojHbie OuomoniMepsl. IlenTianas rpymmna aToMOB | NEITHAHAs
cBsi3b. IlemTumel. [lepBuuHast, BTOpWUYHAS ¥ TPeTU4YHAs CTPYKTYpPBl OEJIKOB.
XyMudecKre CBOMCTBA OelIKOB: ropeHHe, AeHaTypalys, F’HAPOIn3, Ka4eCTBEeHHBIC
peaknuu. Buonormyeckue (QyHKnun GenkoB. 3HaueHue Oenko. YeTBepTHUHAS
CTpyKTypa 6eJIKOB Kak arperarys GeJIKOBBIX U HeOeMKoBEIX MoneKyJl. ['mobanbHas
npobiema GenkoBoro ronoxanus u Iytd ee pemenus. Ilonmstwe JJHK u PHK.
IToHATHE O HYKIEOTH/IE, MHPUMUIWHOBLIX U IIypUHOBBIX OCHOBaHUAX. [lepBryHasd,
sropuunas u TpetwuHas ctpykTyps! JHK. Buomoruueckas poms JHK u PHK.
I'eHHas HHXKEHEPUS U OMOTEXHOJIOTHU.

Tema 6. BuoJjiorHuecKkH aKTUBHbIE BeLeCTBA.
[Tonsatue o BurammHax. Mx kmaccubukaiws U oOo3HaueHue. [Ipodunaxtuka
ABUTAMHHO30B.
[Tousitie 0 epMeHTax Kak O OHOJIOTHYECKUX KaTalu3aTopax O0eIKOBOM NMPUPOJIBL.
OcoOeHHOCTH CTpPOEHHssT ¥ CBOMCTB B CpaBHEHWH C HEOPraHHYECKHMU
KaTallM3aTopaMy. 3HadyeHHe B OGWONOTHM M IIPUMEHEHUEe B IIPOMBIIITIEHHOCTH.
Knaccupukanus depmentoB. OcoOSHHOCTH CTPOSHHSA M CBOMCTB ()EpMEHTOB:
CEJIEKTHBHOCTE B 3G ()EKTUBHOCT.
IToHsTHE O FOPMOHAX KaK OMONIOTHYECKH aKTUBHBIX BEILECTBAX, BBHITOIHSIONINX
SHIOKPHHHYIO PETYIISINH, XU3HEAeATeIbHOCTH OpraHU3MOB.
[TousTHe O JieKapcTBaX KaK XUMMOTEPAleBTHUECKMX TIIpenaparax. I 'pymmsr
nexkapcTs: Ccynbbamunpl, aAHTHOMOTHKH, AaclHupHH. be3omacHble crocoGwl
IIPUMECHEHHS JIEKapCTBEHHBIX HOPM.
Tema 7. McKyccTBEHHBIE H CHHTETHYECKHE OpraHuYecKHe COeJHHEeHH .

OO6mie MOHATHS XMMHK BBICOKOMOJEKYISIPHBIX COEIMHEHMI: MOHOMED,
IIONAMEP, CTPYKTYpHOE 3BEHO, CpeIHsAs MOIeKylipHas Macca. I[lmacTtmacchr:
TIOJIHUATUIIEH, TIONUIPOIIHTIEH.

[Mpobiema cuHTE3a KaydyKa. byTaqueHOBBIH KaydyK. [IpuMmeHenue

mjracTMacc, KaydyKoB. CuHTEeTHUYECKOE BOJIOKHO JIaBCaH.
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BerynHTebHOEe HCNBITAHHE TPOBOAATCS B JOpMe TeCTHPOBAHHS.

PaGora coctouT u3 25 3amanuit. K kaxaoMmy 3amaHHIO [NaeTCs YETHIpE
BapHaHTA OTBET4, W3 KOTOPHIX TONBKO OJWH IpPaBHIBHBIA. 3a KaXI0e BEPHO
BBLITNIOJIHEHHOE 3a7laHne abuTypHeHT norydaeT 4 6aia.

Bpewms Brmmonserus pabotsl — 1 yac 30 munyT (90 MUH).

IIpuMep TECTOBOIO 3a1aHHUS

1. B mepeBojie ¢ rpeYecKoro «aToM» O3Ha4aeT:
a) IPOCTEHIITHMA

0) rTaBHBIH

B) HEJENUMBIi

I') MeTbUal iz

2. WckirouuTe JIHIIHEE ITOHATHE:
a) 0-4aCTHIIBI

0) SIIEKTPOHEI

B) HEUTPOHBI

T') IPOTOHBI

3. Tun opOuTany, uMmeromei Gopmy oObeMHOM BOCBMEPKH:
a)s
0)p
B) d
r)f



