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1. HammeHnoBaHue JUCHUININHBI

XUMUS JIEMEHTOB

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumuinHa BXOTUT B 6a30BYI0 YacTh biioka « b.1 » o0pa3oBaTensHON MPOrpaMMBbI IO HAPABICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):
Hamnpasnenue: 20.03.01 TexnochepHas 6€30macHOCTh
HaIpaBJICHHOCTh be30MmacHOCTh TEXHOIOTHYECKHX MPOIIECCOB XMMUYECKUX M HEPTEXUMHUECKIX
IIPOU3BOJICTB



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS TUCIUILTHHBI XMMHUS 3J1€MEHTOB Y 00y4aroIerocs 10HKHbI ObITh CPOPMUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

20.03.01 TexHnochepHas 6€30MaCHOCTh (HAMPABICHHOCTH : be30macHOCTh TEXHOJIOTMYECKUX MPOIIECCOB
XUMUYECKUX U HEPTEXUMUICCKUX TIPOU3BOJICTB)

OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIINHN B IPO(ECCHOHATEHOM 00aCTH

OIIK.7 BnageTs HOpMaMH TEXHUKH 0€30MaCHOCTH U YMEHUEM PEaIM30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIIOBUSIX



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasJ/ieHus1 NOATOTOBKH 20.03.01 TexunocdepHas 6€30MacHOCTh (HATIPABIEHHOCTD:
be3onacHOCTh TEXHOIOTMYECKHUX IPOLECCOB XUMHUECKUX U
HEePTEXUMHUYECKUX IPOU3BOJICTB)
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 2
BbIJeJIEHHbIX I H3YUYeHHus
AUCHUTLINHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBeneHue JTeKIUOHHBIX 14
3aHATHH
IIpoBenenue Ja00paTOPHBIX 42
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 88
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA 3amuiiaeMoe KOHTPOJIbHOE MEpOIIpUsITHE (2)
HTorosBoe koHTponbHOE Meponpustue (1)
DopMbI IPOMEKYTOUHOM Ok3aMmeH (2 TpumecTp)
aTTecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

XuMus 2JIeMEHTOB
XUMHUS 3JIEMEHTOB - Pa3ie]l HEOPTAaHUYECKOW XUMHUH, U3yYAIOLIMKA CBOMCTBA XUMHUECKUX JJIEMEHTOB U UX
COCTUHEHUN.

1. Xumnyeckasi CBA3b.
B3anmopeiictBue aromoB. [Ipuunnbl oOpazoBanust XuMuUecKou cBsi3H. [Ipupoma XuMHUYECKOH CBSI3H.
Mornekyna Boopoaa U METO/IbI ee onu-caHus. Meroa BaneHTHbIX cBs3elt (BC) n MeToa MoeKyIsIpHbBIX
opourtaineit (MO). ITpubnmxenue JIKAO. IlepekpbiBanre aTOMHBIX OpOHUTANIEH, CUTMa U TIH- CBS3U, TOPSIOK
(KpaTHOCTB) CBSI3U. XaPAKTEPUCTUKN XUMHUUECKOUN CBSI3H - SHEPTHsI, ITTUHA, TIOJIIPHOCTh. XUMUYECKasl CBSI3b B
yactunax H2, H2+ u H2- ¢ no3uumit MerogoB MO u BC. Xumudeckas CBSI3b B TOMOSIIEPHBIX JBYXaTOMHBIX
MOJIEKYJIax 3JIe-MEHTOB BTOpOTO nepuoja ¢ nozuiuii metogoB MO u BC. Cxembr MO 17151 MOJIEKyJT1 Hayaia u
KOHI[a BTOPOTO nepuoja. MismeHeHne mopsiika CBsi3u, JHEPTUU CBS3H, [UTHHBI CBSI3U MpH mepexoze oT Li2 k Ne2
. Ocobennoctu Mmoinekyn B2 u O2. IIpounocTs cBsi3u B Mosiekyse N2. I'ereposiiepHble 1ByXaTOMHBIE MOJIEKYJIbI
3neMeHToB BToporo nepuoaa. Cxemet MO mnst HF, CO, CN, OF. Meton BC u rubpuauzamnusi opOuTaiei.
BanentHoe cocrosHue aroma. KoBaneHTHas CBsI3b B MHArOaTOMHBIX MOJIEKYJIax. JJoHOpHO-aKLenTopHoe
B3anMoJeiicTBue. Jlokann3oBaHHas U AETOKAITM30BAHHAS CBSI3b. DIEKTPOHHOIEDUITUTHBIC U
3JIEKTPOHHOU30BITOUHBIE MOJIEKYJIBI. Tpex1eHTpoBbIe CBA3U. HanmpaBieHHOCTh U HACHIIIIAEMOCTh XUMHUUECKOU
KOBaJICHTHOM CBsI3U. Teopusi OTTAIKUBAHUS AJIEKTPOHHBIX Map BaJICHTHOI 000J0YKH U MPOCTPAHCTBEHHAS
CTPYKTYpa MOJIEKYJI. XUMHUYECKAsI CBSA3b U THUIbI KpUCTAIIOB. OCHOBBI 30HHOM Teopuu. CBsA3b B METAJLIAX,
MOJIYTIPOBOJIHUKAX U AMANIEKTpHKaxX. JledekTrl kpuctaminueckoil pemerku. TBepabie pacTBOpbl. MIoHHAS CBA3b.
B3aumopeiicTBue HOHOB B KPUCTAJUIMYECKOM perieTke. DHEPIrusi HOHHOW KPUCTAINIMYECKON PEIIETKU, BIUSHUE
pa3MepoB U 3apsA0B HOHOB. MexxkMolieKysipHble B3aumoaerctBus. Cuiibl Ban-aep-Baanbca. JlucniepcuonHoe,
JUTIOJIb-TUIIOJIBHOE U IPYTHE BUBI MEKMOJIEKYIISPHBIX B3aUMOJCHCTBUM.

2. Bogopoa. I'mapuasl.
[TpoGnema pa3menienus Bogoposa B [leproandaeckoii cucreme.
CBoiicTBa BOJIOPO/Ia, XapaKTEPHBIE KaK I AJIEMEHTOB HEMETAIIOB (JIETKHI aHAJIOT TaJIOT€HOB), TaK U JJIS
AJIEMEHTOB METAJUIOB (JIETKUI aHAJIOT MIEIOYHBIX AJIEMEHTOB).
OcobeHHOCTH CTPOEHUs aToMa Bo1opoia. M30Tombl Boiopoia: NpoTUid, 1eHTepuil U TpuTHil. 3HaueHue
M30TOIOB BOJIOPO/IA IS SIIEPHOM TeXHUKU. PacipocTpaHeHHOCTh BOJOPOa, (POPMBI €T0 HaX0XKICHHS B
npupoe. BanentHele coctosHus Bogopoa. Pazmepsl atoma 1 HOHOB.
MonekyJIsipHbIi BOIOPOI, GU3HYECKUE U XMMHUYECKHE CBOMCTBA. ATOMapHbIA Bo1opo. [Ipobiema
METaJUI0NoA00HOT0 Boopoa. JIabopaTopHblie U MIPOMBILIUIEHHBIE CIIOCOOBI MOTY4YEHUS BOAOPOAa. XpaHEHHE
Bosioponia. TexHuka 6e30macHOCTH Mpu padote ¢ BogopoaoMm. [Ipumenenne Bogopoa.
['unpunpl coeanHeHus BOAOPOJA C METa/LIaMU M HEMeTaulaMu. [ uapubl ¢ KOBaJIEHTHBIM, HOHHBIM U
MIPOMEXKYTOUYHBIMU TUIIAMU CBsI3el. BogopoaHas cBsA3b, €€ BIMSIHUE HA CTPOEHUE U CBOMCTBA
BOJOPOJCOJAEPKALMX COEIMHEHUI. [ ' uaApuABI ¢ TpEXLIEHTPOBOH CBA3bI0. PacTBOpUMOCTH BOAOPOJA B
MeTajljiax, BOJAOPOAHAS XPYIIKOCTh METAJUIOB. XMMHUECKHE aKKYMYJISITOPBI BOAOPO/a (CIjIaB "JaHTaH HUKEIh
5"). ®u3nyeckue U XUMUYECKUE CBOMCTBA rHIpuI0B. [lonyuenue u npuMeHeHrne ruIpui0B.

3. Kucaopoa. Okcubl, NePOKCHIAbI, HAANEPKCHIAbI, 030HHAbI.
Kucnopon. Ctpoenue atoma, Mmonekynsl (MBC u MMO), ¢pu3ndeckne u XUMUYECKHUE CBOMCTBA KUCIOPO/Ia.
[Tonyuenue u npumenenue kuciaopoaa. OKCUIbl METAIIIOB U HEMETAIIIOB, THAPOKCUIbI, KUCIOPOICOACpKAIINE
KHUCTOThI. [lepokcuibl, HaANEPOKUIbl U 030HUIBI, X MOdyuYeHHue U cBoiicTBa. Ctpoenue O2 u O22- no meToxy
MO. O30H, nory4yeHue u cBoiictBa. Ponb 030Ha B 6mocdepe. uokcurenmnsl. [lomyuenue. CBoiicTBa.

4. Boaa kak BakHeHIIee XUMHYECKOe COeTHHEeHe.



Bopna kak BaxHeliiee coeauHeHne Bogopoaa. Poib Boasl B Ouochepe u reochepe. CtpoeHre MOJIEKYJIIbI BOJBI.
Acconuanysi MOJIEKYJI BOJBI 32 CHET BOAOPOIHBIX CBsA3el. LlenHas peakuus cuHTe3a BoAbl. PaznoxeHue Boabl
Mo/ IEUCTBUEM pajivaliuu (paaroiu3) ¢ 00pa3oBaHUEM PAJIMKAIOB THAPOKCHIIA, IEPOKCUIA BOJAOPO/IA,
MOJIEKYJIIPHOTO KHCIIOPOAA, THAPATUPOBAHHOTO 71eKTpoHa. Du3ndeckre 1 XUMUYECKUEe CBOMCTBA OOBIYHON U
TSDKEJON BOABI. TepMuuecKkas Auccouuanys BOJIbI.

MupoBoii okean. [lepunur npecHoi Bojbl. [Ipo0aeMbl onpecHeHUs: M OYUCTKU BOJIbl. AHOMAJIUU CBOMCTB
BOJbL. /lnarpamMmma coctostHus BoAbL. Jlen u ero crpykrypa. XMMUYECKHU CBsI3aHHas Boja. Knarparsl,
AKBAKOMIIJICKCBI.

5. KoMiuiekcHbIE COeAUHEHMS.
OCHOBHBIE NOHATHS XUMUHU KOMIIJIEKCHBIX COCIMHEHHI: LEHTPaJbHbII aTOM U €r0 KOOPAUHAIIMOHHOE YHCIIO;
JUTaH/bl, JAEHTATHOCTb, JOHOPHBIM aTOM, BHYTPEHHSISI U BHEIIHSIS
KoopauHanuoHHbIe ceprl. TloHATHE 0 KITaccupUKAUK KOMITICKCHBIX coequHeHni. HomeHkmarypa u
M30MepUsl KOMIUIEKCHBIX COEMHEHUN. XMMHUYECKAsI CBA3b B KOMIUIEKCHBIX COCIMHEHUAX. Teopuu cTpoeHHs
KOMIUTEKCHBIX COeTMHEHMH. JIOCTOMHCTBA M HEAOCTaTKH MeTo1a BasleHTHBIX cBsizeit (MBC). Teopus
kpuctammaeckoro noist (TKIT). Cummerpust d-opoutaneit. I3smenenue suepruu d-opOutaneii B chepruueckom,
OKTa’APUUYECKOM U TETPadAPUUYECKOM ToJie JuranioB. CHIIbHOE U ¢1aboe MoJie TUTaH/I0B, YHEPTUs
pacHIeIUICHHs, SHEPIHs CapuBaHus. DHeprus cradmmm3anuu kpuctammmndeckuM moiem (DCKII). Bmusaue
Ha BEJIMYMHY PACIIEIUICHUS IPUPO/IBI IICHTPAIBHOTO aToMa (3apsa, paauyca, 3JIEKTPOHHON KOHUTypalun),
NPUPOBI, YHCIA U PACTONOXKeHHs auranioB. Crekrpoxumudeckuit psaa. Dddexr SAna-Temnepa,
TeTparoHaJbHOE
UCKa)KEHUE OKTA3IPUUYECKUX KOMILUIEKCOB, MIIOCKOKBAPAaTHbIE KOMITJIEKCHl. MeTOo 1 MOJIEKYJIIpHBIX OpOuTaei
(MMO). DnepreTuyeckas auarpamMmma MOJIEKYJIISIPHBIX
opOuTaneil OKTa’JPUUECKOT0 KOMILIEKca O3 U C MU-CBSA3BIBAHUEM: TH-JOHOPHBIE U MH-aKIIETITOPHBIC
nuradjpl. TepmoanHaMHU4YecKas U KUHETHYECKAs] YCTOMYMBOCTh KOMIUIEKCHBIX CO€IMHEHUI. KOHCTaHThI
YCTOMYMBOCTH. THIBI peaKIMii KOMIUICKCHBIX COCTUHEHUN: JUTaHIHBIA 0OMEH; IEPEHOC MMPOTOHA U
ANIEKTPOHA; BIHUSHUE IIEHTPATHHOIO aTOMa Ha XUMUYECKOE TOBEJICHHE TUTaHI0B. XenaTHbIN 3QdekT. Dddext
TPAHCBIIUSHHUSL.

6. I'anorens! M UX coeMHEHMUS.
[Toxrpymma rasoreHoB. 3aKOHOMEPHOCTH B H3MEHEHUH JICKTPOHHOW KOH(QUTYpAIUH, BETMYHH PaINyCOB,
SHEPrUM UOHU3ALINHU, CPOJCTBA K DJIEKTPOHY, AIEKTPOOTPHULIATETHOCTh, XapaKTEPHBIX CTEIIEHEN OKUCIICHUS
aTOMOB rajoreHoB. Paznuuue snepruu 3s-3p, 4s-4p u 5s-5p opOutaneit u cBoicTBa rajjoreHoB. OCOOEHHOCTH
¢dTopa. Ananorust Gprop - BoAOpoa, n3031ekTpoHHsle noHbl F-, OH-, O2-. Ctpoenue moseky: ragoreHoB (MO
JIKAO), Mme:xMOTIeKyIsipHOE B3aUMOJIEHCTBHE M (PU3HUECKUE CBOMCTBA MPOCTHIX BemiecTB. [IpruMenenue
raJIoreHoB.
B3anMozeiicTBrE TaJIor€HOB ¢ METAJJIaMU M HEMETaJlIaMU. 3aKOHOMEPHOCTU M3MEHEHUS THUIIA XUMUYECKON
CBSI3U U CBOMCTB raJloreHuJ0B 31eMeHTOB [-VI rpynm [lepuoanueckoit cucremsl. ['oMoO- U reTeponuTuyeckue
IIyTH pa3pbIBa CBSA3H B MOJIEKYJIaX TaJOT€HOB (B3aUMOJEICTBHE C BOAOPOJIOM, YIIIEBOJOPOIAMH).
Crpoenue moinekys (MO JIKAO) u ¢pusznueckue cBoicTBa (PHEPTHUs JUCCOIMAIINH, JUTIOIBLHBI MOMEHT,
TEeMITepaTyphl IUIABJICHUS M KUTICHHUS) TAIOreHOBO10po10B. CriocoOb! momyuenus. Cuctema HCI - H20.
3aKOHOMEPHOCTH B U3MEHEHUH KUCIIOTHBIX U BOCCTAHOBUTEJIBHBIX CBOMCTB raJlor€HOBOJAOPOAHBIX KUCIIOT.
B3aumopeiicTBue rajioreHoB ¢ BOJIOM: coibBaTalMsl U KJIaTpaTooOpa3oBaHKE, FETEPOIUTHIECKOE PA3II0KEHUE,
TEPMOJUHAMHUYECKHE U KUHETUYECKUE (aKTOPhI, ONPEEIISIONINE COCTAaB MIPOIYKTOB B3aUMOJEHCTBHS
raJioreHoB ¢ BoJI0M. KucinopoaHslie coeAMHEHUS TAJIOT€HOB. 3AKOHOMEPHOCTH B CTPOEHUU U CBOMCTBAX
okcu10B. CriocoObl nostyuenus. MiameHeHne cTpoeHus 1 CBOMCTB (TepMHUUecKasi yCTOHUMBOCTS,
OKHCJIUTENbHbIE, KHCIIOTHO-OCHOBHBIE CBOWCTBA) KUCIOPOAHBIX KUCIOT rajgoreHos no paxy HI'O - HI'O2 -
HI'O3 - HI'O4. BropryHasi nepuoIM4HOCTh B psiiy rajoreHoB. ComnocTaBieHUe yCTOMYUBOCTU U



OKHCJIUTENBHBIX CBOMCTB KUCIOPOJIHBIX KUCIOT rajgoreHoB ¢ nomoulsto nuarpamm BO-CO. Iopsanok
B3aMMHOT'O BBITECHEHHS raJIOT€HOB U3 FaJION€HOBOIOPOIHBIX, KUCIOPOI0COIEPKAIINX KUCIIOT U UX COJIEH.
Mexranorenssie coequaenus (MI'C). Tunsl, ctpoerure Mosiekyn B pubmmkennn Merona BC. Katnonnsie n
aHnoHHbIe PopMbl romoaToMHBIX MI'C. DHeprust cBsi3H, CTpOeHHUE (MOJIENb [ Hitecn) U TepMUYecKas
ycToMuuBOCTh rerepoatoMubix MI'C. Ananorust B xumuueckux coiictBax MI'C u mpoctsix BemecTB ['2:
B3aMIMOJICHCTBHE C BOJOH, OKHCIICHUE METAJUIOB, aBTOMOHM3AIMsl. KaTHOHHbBIE 1 aHHOHHBIE (hOPMBI
rerepoaroMubix MI'C. ITpumenenne MI'C.

7. BaaropoaHblie ra3bl
OCOoOEHHOCTH JIEKTPOHHOTO CTPOEHUS ATOMOB MHEPTHBIX I'a30B. HeyCTONYMBOCTD IBYXaTOMHBIX MOJIEKYJI
MHEPTHBIX ra3oB (Ha npumMepe renusi, Metog MO). @usnueckue cBONCTBa HHEPTHBIX ra3oB. Haxoxaenue
MHEPTHBIX Ta30B B MIPUPO/IE, CIOCOOBI pa3zieneHus ux cmeceid. OCHOBHbIE BEXH UCTOPHH OTKPBITHS
coeanHeHuit nHepTHBIX Ta30B (b.A. Hukutun, H. baptaerr). Audropua, terpadTopun, rekcadpTopul KCEHOHA.
Tpuokcun kcenona. IlepkcenaTnoH. TpexueHTpOBas YEThIPEXIEKTPOHHAS CBA3b B COEJMHEHUSAX UHEPTHBIX
ra3oB. OKUCIUTENbHBIE CBOUCTBA (PTOPUAHBIX U KUCIOPOJHBIX COeMHEHNH KceHoHa. [lonoxenue Gpropuaos
KCEHOHA B Ay U3BECTHBIX (TOpoKucnuTeneil. DTopuaHble COSTUHEHUS pajioHa U KPUIITOHA.
[TpuMeHeHne UHEPTHBIX Ta30B U UX COCAMHEHUI KaK (PTOPOKUCIUTENEH U B PAIMOXUMHH IS yJIaBIUBAHUS
JETY4YUX COETUHEHUN OCKOJIOUHBIX 3JIEMEHTOB.

8. DyleMeHTBI MOATrPYNIbI CEPbI U UX COETMHEHM S
OO1m1ast xapakTepUCTHKA 3JIEMEHTOB MOATPYIIIBI cephl. PacripocTpaHeHHOCTD, ()OPMBI HAXOKAECHUS B IPUPOJIE
3JIEMEHTOB MOATPYIIIBI CEPbI (CaMOPOHAs cepa, CyIb(haThl, XaJIbKOT€HH (bl METAJIJIOB, OpPraHUYECKUe
COEIMHEHMSI, cojieprkaiiue cepy). buonoruueckas posns cenena. [lonoHnit pagnoakTUBHBIN IE€MEHT-METAIL.
N3MmeHeHne XxapaKkTepHbIX BAJIEHTHBIX COCTOSHUM B Py KUCIOPOJ - TEJULYD.
p—p up—d cBsA3bIBaHME, OCOOCHHOCTH KaTE€HALIUU B Py KUCIOPOJ TEJLTYpP.
ANOTpOIHBIE U MOJIMMOpGHBIE MOAU(PUKALIMN CEPhI, AUAarpaMMa COCTOSIHUN cepbl. COeTUHEHUS Cephl C
MeTajIaMu U HeMeTtaiamu. [IpumeHenue cepabl.
Bonopoausie coennHeHus cepebl, celeHa, Tellypa, XMMHYecKre U (Pu3nyecKre CBOICTBa, MOJIyYeHUE U
puMeHeHne. Mi3MeHeHne CTpoeHusl, TEPMUYECKON U OKUCIUTEIbHOBOCCTAHOBUTEIBHOM YCTOMYNBOCTH,
TEPMOIMHAMHYECKUX XapaKTEePUCTHK B PSAY BOAA CEPOBOJIOPOJ CEICHOBOJAOPO] TEJUTypOBOIOPO (AIHHA
CBSI3U, BAJICHTHBIN yTOJI, TUIIOJBbHBI MOMEHT, YCIIOBHS ()a30BBIX MEPEX010B). MI3MeHeHNEe KUCIOTHOOCHOBHBIX
CBOMCTB BOJHBIX PACTBOPOB BOJOPOAHBIX COETMHEHHM B TOM K€ pPsAy. MHOTOCEpHHUCTBIN BOJOPO, ITOTyYEHNE
U cBolcTBa (HoiMcyibhanbl). TOKCHYHOCTh BOAOPOAHBIX COEAMHEHUH cepbl, ceneHa, Tesnypa. [Ipasuia
TEXHUKU 0€30MacHOCTH NpH paboTe ¢ HUMHU.
XaIbKOTeHU Bl METAIIIOB (CYIb(UIBI, CETICHU B, TEJUTYPHU/IbI ), TOJTyUYeHHE U CBOMCTBA. [ mapocynbhuab u
nonucybhuael MetamoB. CyiabGuabl METAJUIOB KaK BaKHElIIIee MUHEpalIbHOE chIpbe. Mcnonp3oBanue
XaJIbKOT€HHUJIOB METAJIJIOB B KA4Y€CTBE IMOJIYNIPOBOJHUKOB.
Kucnoposansle coeuHEHUs cephl, CelieHa, Teutypa co crenenbto okucieHus (IV). Crnoco6sl nonyuenus,
CTpoeHHe U cBoiicTBa okcu0B (IV) aneMeHTOB noArpynmsl cepsl. M3MeHenne repmMuueckoil yCTOHYMBOCTH U
OKHCJIUTEIbHOBOCCTAHOBUTENBHBIX CBOMCTB B psify okcus cepbl (IV) (cepuuctsiit ra3) oxcun cenena (1V)
oxcup temrypa (IV). CepHucras Kuciora, CTpoeHue, noiay4yeHue, cBoiictBa. Cyab(QHUTHI U THAPOCYIb(UTHL,
TEPMHUUECKAs] yCTONYMBOCTh, OKUCIUTEILHOBOCCTAHOBUTEIBHBIE CBOWCTBA, THAPOJIM3 B BOJHBIX PaCTBOpaXx.
Tayromepus runpocynbputuona. CpaBHEHHE CBOWCTB CEPHUCTOM, CEIICHUCTON M TEJUTYPUCTON KHCIIOT U UX
COJIEH.
XJOPHUCTBIN THOHWI TaJIOT€HAHTHAPUJ CEPHUCTON KHCIIOTHI, ITOJIy4€HHE, CTPOCHUE, CBOUCTBA.
TuocepHucras, THOCEpPHAsL, TUAPOCEPHUCTAs], TIOJINTUOHOBBIE KUCIIOTHI COCTaB, cBoiicTBa. [losyuenne,
CTPOEHUE U CBOMCTBA THOCYNIb(]arTa HaTpus. [ oMosiiepHbIe IENH B MOJUTHOHATAX.
Kucnoponneie coenraennst ceprbl, celieHa, TeJutypa co crenenbto okucnenus (VI). Usmenenue tepmudeckoit



YCTOWYMBOCTH M TEPMOJIMHAMUYECKUX XapaKTepucTHK okcuaoB (VI) anemeHTOB B psiay cepa temtyp. Oxcun
cepsl (VI) (cepHblif aHTHAPU), €TO CTPOCHUE, GU3NUECKUE U XUMUYECKUE CBOMCTBA. DU3NKOXUMHUYECKUE
napaMeTpsl Ipolecca MoTy4eHHsl CEPHOTO aHTUPUIA OKUCIEHUEM CEPHUCTOTO ra3a KHCIOPOIOM.

CepHas KMCJIOTa BaXKHEWIIAasi U3 MUHEPAIbHBIX KUCIIOT, €€ MpuMeHeHrne. CTpOoeHue U CBOMCTBA CEPHOMU
KHUCJIOThL. OCHOBHBIE TPUHIUIIBI IPOMBIIIEHHBIX METOJIOB MOJIyYEHUS! CEPHON KHCIOThl KOHTAKTHOTO U
HUTpOo3HOTO. Hutposuicepuas kuciora. Oneym. Cynbdartel u ruapocynbdaTsl. BiusHue npupoabl KaTHOHA
pIIEMEHTaMeTalIa Ha TEPMUYECKYIO YCTOHYHUBOCTD CYIb(aTOB.

CpaBHEHHE CBOWCTB CEPHOM, CEJICHOBOM U TEJUTYPOBOM KHCIIOT M X cojieii. OCOOEHHOCTH COCTaBa M CTPOCHUS
TEJUTYpOBOM KUCIOTHI. [IposiBieHre BTOPUYHON MTEPUOJIUYHOCTH B CBOMCTBAX KUCIOPOJHBIX COEIUHEHUN
3JIEMEHTOB MOJTPYIIIIHI CEPHI.

CpaBHEHHE KUCIOTHBIX, OKMCIUTEIbHOBOCCTAHOBUTENIBHBIX CBOMCTB U TEPMUYECKONH YCTONYMBOCTH CEPHON U
CEpPHUCTOU KUCIIOT.

3amenienne B H2SO4: koH1IeBOro aroma Kuciopoja Ha cepy (Tuocyibdarsl), mepokcorpymnmny (MOHO U
JUHAJICEPHAS] KUCIIOTHI), TUAPOKCUIIBHON TPYTIBI HA MOCTHKOBBIA KHCIOPOI (THPOCYIbGaT U MOIUCYTb(ATH),
Ha ranores (SO2CI2, HSO3F).

CpaBHEHHE XMMUYECKUX CBOMCTB JIEMEHTOB IIECTHAAIATON U mecTol rpynn [lepruoandeckoi CUCTEMBI.

9. DueMeHTHI V Iri1aBHOI moArpynmsl (a30t, pocop, MOArpPynna MbIbAKA) U UX COeTMHEHMSI
A3zoT u Gochop Tunmueckue (mo MeHjeneeBy) 2IeMEHTHI MATHAAIATON TPYNIbIL. 3aKOHOMEPHOE YCUTICHHE
METAJUIMYECKUX CBOMCTB OT a30Ta U (ocdopa K 3ieMeHTaM MOATPYIIIBI MBIIIBSIKA.

A30T 1 ero coenuHeHHst. Pochop U ero CoeAUHEHUS.

DeMeHTHI MOATPYIIbI MBIIIbSIKA

MBIIIBSK, CypbMa, BACMYT

OGH_IaH XapPaKTCPUCTHKA 3JICMCHTOB MOATPYHIIBI MBIIIIbAKA. OC06€HHOCTI/I XUMHUYECKHUX CBOUCTB MBIIIBAKA,
CYPBMBI, BUCMYTAa KaK MOCTIICPCXOAHBIX 3JICMCHTOB.

ComnocraBieHe cocTaBa, CTPOSHUS, XapaKkTepa XUMHUUECKOH CBSA3H, KUCIOTHOOCHOBHBIX U
OKHCIIUTETbHOBOCCTAHOBUTENIBHBIX CBOMCTB, TEPMOJAMHAMUYECKUX XaPAKTEPUCTUK OAHOTUITHBIX COCTUHEHHIM
3JIEMCHTOB HSITHaI[I_[aTOfI I'pyHIibl (HpOCTBIX BCIICCTB, TMAPUIAOB, TAJIOTCHUI0B, OKCUIOB,
KHCIIOPOJICO/IEPIKALIUX KHCIIOT).

CpaBHEHHE XMMUYECKUX CBOMCTB AJIEMEHTOB MATHAAUATON U NsATON rpynmn [leprnoandeckoi CUCTEMBI.

10. DaemenTsl IV rnaBuoil moarpynnsl (yrijiepoa, KpeMHUi, MOATPYIA FrepMaHUsA) U UX COeIMHEHM S
3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHON KOHPUTypalliy, pa3MepoB aTOMOB, SHEPTUU MOHHU3AINH,
CPOJCTBA K 3JICKTPOHY, SJEKTPOOTPUILIATEIILHOCTH, XapaKTePHBIX CTETICHEH OKUCIICHUS U KOOPAMHAIIMOHHBIX
yucen atToMoB. OCHOBHBIEC MPUPOJIHBIE COSTUHEHUSI, IPUHIIUIIBI TTOTYUYEHHUS U3 HUX YTIIepo/ia, KPeMHHUS,
repMaHusi, 0J0BO, CBUHIIA. [IpuMeHeHue nmpocThix BeniecTB. PU3NYECKNEe U XUMUUECKHE CBOMCTBA IPOCTHIX
BEIIIECTB: B3aUMOJICHCTBHE ¢ pa30aBIeHHBIMHU U KOHIIEeHTpHpoBaHHBIMU pacTBopamu HCI, HNO3, H2S04,
NaOH, metanmnamu, HemeTamami.. [lomynpoBoIHUKOBBIE CBOIMCTBA KpeMHUs U TepManus. [Ipounocts -0,
O-H, O-I' (I'— ramoren) u 3—0O cBs3eit. PazoBbic quarpaMMBbI POCTHIX BemiecTB. OcoOEHHOCTH
KaTeHalluU, XapaKTepHbIE CTENIEHU OKHUCIEHUS U KOOpAUHAaUMOHHbIE yKcia B pany C—Si—Ge—Sn—Pb. Anmas,
rpaduT, kapobuH, Qyaepensl — noauMopdHbie GopMbl yriaepoaa. CoeTMHEeHNs BKIOUYCHHUS rpaduTa.
Bonopoansie coequnenus anemMeHToB 14- ol rpynibl. Paznuune B peakiilmoOHHON
CTIIOCOOHOCTH YTJIEBOJOPOIOB M CHiIaHOB. KucliopoHbie coeMHEHUs 371eMEeHTOB 14-0i rpynnbl. MoNeKybl
CO u CO2: nonyuenue, conoctannenue ctpoeHuss (MO JIKAO, MBC), ¢usnyeckux (3Heprust AUCCOLMALINH,
IUMOJIBHBIA MOMEHT, TemrepaTypa (pa3oBbIX MEpexoA0B) M XUMHUUECcKHX (B3aumoaeiicteue ¢ H20,
MeTaJlJlaMi, OKUCIHUTEIbHO-BOCCTaHOBUTENbHBIE cBOMcTBa, CO u CO2 kak auranzsl) cBoiicTB. KapOoHMIIBI
MetaiioB. Conocrasnenue crpoenus u csoiicts HCOOH u H2CO3.

Tepmonunamudeckas ycTOWYUBOCTh KapOoHaToB. Ctpoenue u cBoiictBa SiO2. ComnocTaBieHUuEe CTPOCHUS U



cBoiictB CO2 u Si02, kapOoHaTOB M cHIIMKaTOB. OCHOBHBIC THITBI CTPYKTYP CHIIMKATOB.

[anorenuap! yriepona u KapOOHUI-TANOTeHHU . TeTparaaoreHuIbl KpeMHUs, TeKCadhTOPOKPEMHUEBAsT KUCIIOTA.
CtpoeHue U CBOMCTBA AUTATIOTEHUIOB U TETPArajoreHu 108

repMaHusi, ojaoBa M cBUHIA. CTpOEHHE U CBOMCTBA LIMAHOBOJIOPOJA, POAAHOBOAOPOAA U UX MPOU3BOJHBIX.
A3oTcojepikale COeTMHCHMS dJIeMEeHTOB 14-0i rpynmsl: nicepaoranoreds! (auuan (CN)2, mupoaaH
(SCN)2 wu nceBnoranorenuasl (mumanug CN, muanat OCN, tuounonat (SCN). Cynb¢uabl repanus, o0Ba U
CBHUHIIA.

3aKOHOMEPHOCTH B U3MEHEHUU CTPOCHUS U XUMHYECKUX CBONCTB OKCHUIOB U THApOKcHUI0B Ge, Sn u Pb
(TepMoMHAMUYECKAs] YCTOMYUBOCTbD, KUCIOTHO-OCHOBHBIE 1 OKUCIUTEIHHO-

BOCCTaHOBUTENbHBIE CBOMCTBA).[Juarpammer dpocra.

11. DaemenTsi 111 (60p, aarOMUHUH ¥ MOATPYNINA TAJNIMA) IVIABHONH MOATPYNIILI M MX COeAUHEHUS
Bop u amoMuHMI KaK THIMYECKUE 3JIEMEHTHI OATPYII TJUIHS U CKaHus. BeIOOp anpTepHaTHBHOTO
BapuaHTa. [IpenmMyIecTBa 1 HEIOCTATKH PACCMOTPEHHSI XUMUU O0pa U aTIOMUHUS KaK MPEAIIECTBEHHUKOB
3JIEMEHTOB MOATPYIII CKaHIUS U TaJUIUS.
bop
Oo6mas xapakrepuctuka 6opa. [IpuunHa npeobiananus y 6opa HeMeTaNTMISCKUX CBOHCTB. MuHepaiibl 6opa
(TuHKan, ruapobopanuT, koemanut). M3oron 10B. Mcnons3oBanue 60pa B SiAEpHON SHEPTETHKE.
Monudukamuu 6opa mpoctoro BemiecTBa. [lonyuenue 6opa, ero puzndeckue 1 XMuMHUIECKHE CBOWMCTBA.
Coenunenus 6opa ¢ mertamiamu U HemeTtayutamu. Kapoun 6opa B4C konkypent anmasa. Hurpun 6opa,
reKcaroHaNbHBIA 1 KyOudeckuit (6opaszon). ['anmorennasr 60pa. Heoprannyeckre moJuMepsl Ha OCHOBE
coenuHeHnit 6opa. TerpadTopobopHas kuciora, ee conu. bopazon ananor 6eH3o0a.

[Tonydenue, cTpoeHue, cBolicTBa AMOOpaHa (TPEXIIEHTPOBAsI IBYXAJIEKTPOHHAS CB3b). | OMOIOrHdeckue psabl
runpuaoB 6opa: BnHn+4 u BnHn+6. ['unpunobopars! 1 60pusl METaILIOB.

Kucnopoansie coequnenus 6opa. Oxcun 6opa (I11). bopasie kucnotel, ux conu. [Tomyuenue, crpoerue Oypsl,
ee runpoius. [lepepadorka Oypsl B 60pHYI0 KUCIOTY. CrokHbIE 2(UPBI OOPHON KHCIIOTHI.

[Tpumenenue coequHeHUH Oopa.

AnroMuHUN

OOm1ast xapakTepuCTHKa aTlOMUHNAA. MuHepaibl amtoMuHus (0oKkcuT, HedennH, kaonuH). [lepepaboTka
OOoKcHTa B OKCHJI aJIIOMUHUS. POJb aIIOMOCHIIMKATOB B HEXKUBOM MPUpPOJE (LI€OIUTHI, TJIUHBI).

[Tpon3BOACTBO METAIINYECKOTO aMOMUHUS. DU3NUecKre U XUMHUUECKHe CBOMCTBA atfoMUHUA. CILIaBbl
QATIOMHUHHS, UX TIPUMEHEHUE.

Oxcun amomunus (II1):  u AI203. MckycctBennsie pyOuHsl. ['uapokcua aqromMunus, "ctapeHue” 3a cyer
MIPOLIECCOB OJISILMU U OKcoNAuu. CTpoeHHe U CBOWCTBA aTIOMUHATOB, OJyYE€HHBIX METOAOM TBEP10(pa3HOTO
CUHTE3a U B BOJHBIX pacTBopax. [lommamromunar Hatpus, Al203 cynepuoHHBIH poBoAHUK. [ Maponn3 coei
ATIOMHUHHMSI ¥ aTIOMHUHATOB. KOMITIIEKCHBIE COeTMHEHUS U IBOMHBIC conu anomuHwus. [lonydenue u ctpoeHue
0€3BOJIHBIX TAJIOTEHHU/IOB ATIOMHUHUS. J(MaroHaJIbHOE CXOJICTBO CBOMCTB COSAMHEHUH OCpUILTUS U aTFOMHHUS.
Paznenenue cMmecelt OepriLIus U alFOMUHUSA ITyTEM OCAXKICHHSI KBACIIOB, MTOJIy4eHUS KapOOHATHBIX WIIN
(GTOPUAHBIX KOMIUIEKCOB U METOJOM BO3TOHKH OKCoOalleTara Oepusivs.

lunpun adroMUHUS ¥ TUAPUIOATIOMUHATRI IEIOYHBIX 2JIEMEHTOB. [IpruMeHeHne COeIMHeHMI aTIOMUHUS.
DneMeHTHI NOATPYMIIbI FaJUs TaUIni, UHAWN, Tl

OO6m1ast XxapaKTeprUCTHKA SJIEMEHTOB MOATPYNIbI Tayus. Crienuduka CBOMCTB COCTMHEHUH TaJUTHsl, HHINS,
TaJUIMs KaK MOCTIEPEXOIHBIX AIEMEHTOBMETAIIIOB. ["amuii, HAMMA, TalIuil  paccesiHHbIC DJIEMEHTHI.
W3BrieueHue rayus, MHIUS, TAUTUS U3 OTXOI0B TPOU3BOCTBA aTIOMUHUS U IIBETHBIX METAJUIOB. Du3ndeckue
Y XUMHUYECKHE CBOMCTBA METAIUTMYECKHUX TaJUTUsl, UHIMS, TAJUTHS, UX MOJTyYeHHE U TPUMEHEHHE.

BanenTHbIE COCTOSHUS 3JIEMEHTOB MOATPYIIbI TaUHs. MI3MeHeHHe yCTOMUMBOCTH COEAMHEHUM, COIePIKALIUX
rayuaid, uaaui, Taaid B crernieln okuciienus (I11) u (I). CiocoObI morydeHust 0JTHO ¥ TPEXBAJIEHTHBIX TaJuIHs,



uHAusA, Taunsa. OCOOEHHOCTH OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX CBOMCTB coeTuHEeHNH Tayuusa. CX0AcTBO
coequnennit Taums (1) u coequnennii pyounus (I), c ogHol cToponsl, u cepedpa (I) ¢ apyroii.

AM@OTEPHOCTh OKCHJIOB ¥ TUAPOKCUIOB TPEXBAJICHTHBIX Tajuins, UHANA, Taiuusa. Colli U KOMIUIEKCHbBIE
COCIUHECHMS TaJuIns, UHANA, Tajuis. [IpuMenenne coequHeHn rajis, UHANS, TAJIUS B IOJTYTTPOBOJHUKOBOU
TEeXHHUKE. ApCEeHU] rajuiis Kak OCHOBA HOBOT'O ITOKOJIEHHS ITOJIyIIPOBOJAHHUKOB. TOKCUYHOCTD TaJUINS.
CpaBHEHHE XUMUYECKUX CBOMCTB AJIEMEHTOB TPUHAALATON U TpeThel rpynn [lepuonndyeckoil cuCTEMBI.

12. DaemenTsl I n Il rnaBHBIX moarpynmn
DOneMeHTHI 1-0i TPYIIBL: JINTHHA, HATPUH, KaJIHi, pyOuIuii, 1ie3uit u ¢ppanuuii. 3akOHOMEPHOCTH B U3MEHEHHUH
JIEKTPOHHBIX KOH(QUTYpaluii, BEJIUYUH PAUyCOB, SHEPTHii
MOHU3aluu aToMOB. OCOOEHHOCTH TUTHSL. DHEPrHsl KpUCTAIUIMYECKON PelIeTKH, GU3NIECKUEe U XUMUUYECKUE
CBOWCTBA MPOCTHIX BeniecTB. OCOOEHHOCTH B3aUMOICHCTBUS ILEIOYHBIX METAJIOB C BOJOW MO PSIy JIUTHI —
1e3Uid. 3aKOHOMEPHOCTH B CTPOEHUU U CBOWCTBAX (T€pMHUYECKas yCTONYMBOCTh, KMCIOTHO-OCHOBHbBIE
CBOWCTBA) OCHOBHBIX THIIOB CO€AMHEHUI: OKCHIIOB, IEPOKCUA0B, I'MIPOKCUAOB, KapOOHATOB, raJlOr€HHJIOB.
OCoOEHHOCTH KOMITJIEKCHBIX COEIUHEHUH IEI0YHBIX 3JIeMeHTOB. [loiaydeHune menouyHsIX MEeTaliIoB U3
IIPUPOJHBIX coequHEHUN. [I[puMeHeHne MEN0YHbIX METAJUIOB U UX COCAVUHECHUM.
DNeMEeHTHI 2-0i1 Tpynbl:0epuiuinii, MarHui, Kaablui, CTPOHIIHM, Oapuit 3MeHeHne 2IeKTPOHHBIX
KOH(Urypaiui, BeJIMYUH PaJUyCOB, 3HEPTUil HOHU3ALIMA aTOMOB.
Ocob6ennoctu 6epuuus. [lomydeHne NpocThIX BEIIECTB U3 MPUPOIHBIX COEAUHEHUH. ['napokcuabpl Gepuinims
U MarHus: CTPOEHHUE, KHUCIOTHO-OCHOBHBIE CBOMCTBA, PEaKIMU
nporonun3a U konaeHcauuu noHos Be (II) u Mg (II). KapGonatsr Oepriinns u marausi. OxcoareraT OeprILIus.
3aKOHOMEPHOCTH B CTPOCHHH U CBOMCTBAX OCHOBHBIX THUIIOB COCAMHEHUN HICIIOYHO3EMEIbHBIX DJIEMEHTOB:
OKCHJIOB, THAPOKCHIOB, KapOOHATOB, rajoreHua0B. KoMIUIEeKCHbIE COEUHEHUS JIEMEHTOB 2-0H IPyIIIbI.
JlnaroHanbHOE CXOJICTBO JIMTUN — MarHuii; AMaroHabHOE CXOJICTBO Oepmiuinii — amoMuHuil. [Ipumenenue
OeprUIHs, MarHusi M MIeJI0YHO3EMENBHBIX JIEMEHTOB.

13. Tpuana xesne3a
[enecooOpa3zHOCTh "TpruagHOTO" PACCMOTPEHHS CBOMCTB 3JIEMEHTOB BOCBMOW TMOOOYHOM moArTpynmnsl. Tpuana
xenesa (5kene3o, KoOanbT, HUKENb). [lTaTHHOBBIE 2JIEMEHTHI (TpUAIbl PyTESHUS K OCMHS).
Tpuana xenesa
OOm1ast xapaKTepUCTHKA Kene3a, KoOanbTa, HUKessl. MuHepaubl JxKene3a (MarHeTUT, FeMaTuT, CUICPHT, TTUPUT),
KoOasibTa (K0OanbTHH), HUKENS (MEHTIAHIUT).
[TommydeHue xese3a BOCCTAHOBICHHUEM JKENIE3HBIX PY/I BOJOPOIOM MU MPUPOIHBIM ra3oM. JloMeHHsI npoiiece
noiy4yeHus uyrysa. "l[lepenen” uyyryHa Ha cTajib ¥ KOBKoe kese30. duznyeckre 1 XMMHUYECKHUE CBOWCTBA
MeTaJlI4ecKoro xeine3a. CrienuanbHble U HEPKABEIOLINE CTANIH.
CoBMecTHOE IpUCYTCTBUE KOOaIbTa U HUKENS B pyaax. [lonydyenne koOanbTa U HUKENS U3 CYJIb()UIHBIX PYA.
CBoiicTBa ¥ MpUMEHEHNE METAJUIMYECKUX KOOAIbTa, HUKETIS.
BaseHnTtHble COCTOSIHUS 3JIEMEHTOB TpUaJbl Xkese3a. Mi3MeHeHune ycroiunBocTH coequHennit ¢ Huzmmumu (1) u
BoiciuMu (VI, II1) cTenensMu OKUCIIEHHS B PSITY JKEJIe30 HUKEIb.
CoenuHeHus xene3a B pa3iIuuHbIX cTeneHsx okuciaenus. [Ipodnema nonyuenus xxenesa (VIII). @eppatsl kak
npou3BoaHbIe xene3a (VI). [Tomyuenue u cBoiictBa depparo. Coequnenus xenesa (I11). Oxcupr,
conepskanire noHsl Fe3+: okcun xenesa (I1I), cmemannsie okcunbl. u Fe203. Conu xenesa (I11), ux
runponus. ['uapokcun xenesa (I11). [Tomyduenne u cBolictBa GheppuToB, ux npuMeHeHue. CoeTMHEHUS Kele3a
(IT). Oxcua, monyuenue u ceoricta. Hecrexmomerpust Hu31Iero okcuaa xeinesa. ['uapoxcun xenesa (II). Comu
xenesa (I1). Coms Mopa. Kap6onatsr xene3a (I1) (cpeanuii, KUCIbIA, OCHOBHBIN).
ConocraBineHre KUCIOTHOOCHOBHBIX U OKUCIIMTEIbHOBOCCTAHOBUTEIBHBIX CBOMCTB COEAMHEHUH XKEIle3a €O
crenenssmu okucaenus (II), (II1), (VI).
Kommekcusie coenunenus xxenesa (11) u (I1I) c Heoprannyeckumu 1 OpraHn4ecKUMU JIraniaMmu. BriusiHue



KOMIUIEKCOOOpa30BaHusl Ha OKHCIUTEIHHOBOCCTAHOBUTENBHBIE TIPOIIECCH B PACTBOPAX, COAECPKAIIUX JKETIE30
(IT) m xxene3o (II1). KommiekcHble coeqrHeHUS kKene3a ¢ okcuaoM yriaepoaa (1) (kapOonunsr) u
UKJIONIeHTaueHOM ((epporieH). Poib xkene3a B OMOIOrH4ecKux mnpoieccax (reMoriioOnH, TUTaHHe
pacTeHuit).

Coemunenus kobanwsta (I1) u (II1). Oxcuapl , ruapokcuabl. Cpeaaue 1 ocHOBHBIE cotr kobanbTa (I1). dropun
koOainbTa (I1I). CpaBHEHHE YCTOWUMBOCTH KOMIUIEKCHBIX coequHenui kobanpta (I1) u (I1I). YcenoBus
crabmnmzanun kodanbTa (III) B KOMIUIEKCHBIX CO€AMHEHHSIX, OKCHIax, propuaax. KapOoHubl kobanbTa.
[IpumeneHnue coequHeHU KOOaIbTa.

Coemunenus aukens (I1). Oxcua, ruapokcua. Comu vHukens (II). Kommnekcubie coenuaennst Hukens (1), ux
cTpoenue, mposienenue 3pdexra Ana Temnepa. Kapoonun nukens. Coequnenus Hukens (I111). [Ipumenenue
COCIMHEHUM HUKEIIS.

[TpuHUMIIBI pa3aeneHus cMecel KobaabTa U HUKeNd MeTo1aMi (PPaKIIMOHHOTO OKUCIICHHUS, OCAKICHMUS,
cyOmuManuu.

14. Il.1aTuHOBBIE METAJLIbI
Posib oTeuecTBEHHBIX YUEHBIX B U3yueHUU XUMuu miaTtuHoBbIx 3nemeHToB (K.K. Knayc, JI.A. Uyraes, U.N.
YepHses).
OO1as xapakTepuCTHKa MIIATUHOBBIX 37eMeHTOB. CaMopoaHas rmiaTuHa. V3BiiedeHue 371eMeHTOB TPYIIIbI
IJJATUHOBBIX METAJUIOB U3 pyd. PU3nUecKue 1 XUMUYECKHE CBOMCTBA METAIIJIOB, UX TPUMEHEHUE.
3aKOHOMEPHOCTH B U3MEHEHUHU YCTOMUYMBOCTH XapaAKTEPHBIX CTENIEHEN OKUCIIECHUS B COSUHEHUSX TIaTHHOBBIX
anemeHToB. CoenuHenus pyrenus u ocmusi B crerienu okucienus (VIII). Conu ponus (II1) u upuaus (I11).
Coemunenus nmamnaaus (11), mmatuss (1) u (IV). ['ekcaxnopomiatnHoBas KUciaoTa U ee coyti. OTopuibl
IJIATUHBL. 3HAYEHUE KOMIUIEKCHBIX COCIMHEHUI B XUMHH TUIATUHOBBIX 3JIEMEHTOB. CTpOEHUE U CBOMCTBA
komruiekcoB mnaTuHbl (IV) u (II). MHepTHOCTh KOMILIEKCOB TUIATHUHBI, SIBICHUE H30MEpHUH, dPPEeKT
TpaHcBiusiHus YepHsena. [[puMeHeHrne CoOeIMHEHNI TNIATHHOBBIX 3JIEMEHTOB B XUMUYECKOW TEXHOJIOTUU U
MEJULIHE.

15. Iloarpynmna Mmapranua
CpaBHuTeNbHAs XapaKTEPUCTHKA AJIEKTPOHHBIX KOH(PUTypaluii, BETUYNH PaJANyCOB, SHEPTHI HOHU3ALINH,
XapaKTEPHBIX CTENEHEN OKUCIIEHUS U KOOPAUHALIMOHHBIX YMCEJl aTOMOB 3JIEMEHTOB 7-0M U 17-01 rpymi.
[TpupoaHble coennHeHNs, TOTyYeHne, (PU3ndecKre, XUMUIEeCKHe CBOWCTBA U TPUMEHEHHE IPOCTHIX BEIIECTB
anemMeHTOoB 7-0# rpynmbl. Juarpammel BO-CO niist coeiMHEHUI MapraHiia, TEXHEIUS U PeHHUS.
CornocTaBiaeHue CBOMCTB COEIMHEHHUI MapraHiia ¢ pa3jinyHbIMUA CTETICHIMU OKUCIeHUsl. CpaBHEHHUE CTPOCHUS
U CBOMCTB (TEpMHUYECKOM yCTOMYMBOCTH, KUCIOTHO-OCHOBHBIX, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX)
coequnennit Mn (VII)-Te (VII)-Re (VII). Coennnenus peHns B HU3KUX CTEIIEHSAX OKHCIICHUS.

16. IToarpynmna xpoma
CormocTaBieHUE IEKTPOHHBIX KOHGUTYpallUid, BETUYHH PaIuyCOB, YHEPTUN MOHU3AIINH,
XapaKTEPHBIX CTENEHEN OKUCIEHUS, KOOPAUHALIMOHHBIX YHCENl aTOMOB 3JIEMEHTOB 6-0i U 16-01
rpynn. CpaBHEHHE XUMUYECKUX U (DU3MUECKUX CBOMCTB MPOCTHIX BELIECTB dJIEMEHTOB 6-0i
rpymibl. Ux nostydeHue u3 npupoaHbIX COSAMHEHUN U IPUMEHEHHE.
CormocTaBieHue CTPOSHUS U CBOMCTB BhICIIUX OKCUA0B D03 u kucinor H2204. KommiekcHbie
COEMHEHHUS NIEMEHTOB 6-0# rpynmbl. KoHaeHcanus OKCOAaHHOHOB: H30- W FeTepONoiu-
coequnenus. uarpammsl BD-CO 11 coeauHeHuid Xxpoma, MoiuOaeHa U Bosb(pama.
CormocTaBieHue KUCIOTHO-OCHOBHBIX, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
coequHenuit xpoma B psiny Cr (VI)—Cr (III)—Cr (II). [Tepoxcunnbie coenunenus. Cynbdoconu
(cynbunHbIe aHMOHHBIE KOMILUTEKCHI). OCOOEHHOCTH COCTMHEHHI MOJIMOAeHa U BoJIb(ppama:
«cune», «opon3». Aunerat Cr (II); kpaTHbIE CBSI3U METAJUI-METAII B COSAMHEHUIX XpOMa,



MonubieHa, Bobdpama.

17. lloarpynna BaHaaus
ComnocraBieHue JIEKTPOHHBIX KOHGUTYpAIHid, BEIMYUH PaIUyCOB, YHEPIHil HOHU3AIINH,
CTENEHEN OKUCIICHNS, KOOPAMHALMOHHBIX YHCET aTOMOB 3JIEMEHTOB 5-0i1 1 15-0i1 rpymm.
[Ipupoanble coeAMHEHUs, TOTyYeHUe, NpUMeHeHue, (pU3nUecKre U XMMHUYeCKHe CBONCTBA
MIPOCTHIX BEUIECTB JIEMEHTOB 5-0if rpymnbl. CONOCTABICHUE CTPOCHUS U XMMUYECKUX CBOMCTB
KaTUOHHBIX M aHHOHHBIX (hopM coenuHeHmni BaHaaus (V) u hocdopa (V). M3ononucoesuHEHUS :
CTpOEHHUE, 3aBUCUMOCTh cocTaBa oT pH u konunentpamnuu. Juarpammel BO-CO miia coequneHuit
371€MEHTOB 5-0i1 rpynmnbl. COMOCTABIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX U KHUCIOTHO-
OCHOBHBIX CBOMCTB CoeIMHEHUI BaHaus B cTteneHsx okucienus [[-I1I-IV-V. Cynbdoconn
(cynbduaHbIC aHHOHHBIE KOMIUIEKCHI) M epOKCcHIHbIe coeanHenus Banaaus (V). CoenuneHus
HUOOMS U TaHTaJIa B HU3KUX CTENEHsIX okucienus. Kiactepsl.

18. Iloarpynna turana
CormocTaBiieHUE JIEKTPOHHBIX KOH(GUTYpaLlUid, BETUIUH PaInyCOB, SHEPTUH HOHU3AIUH,
XapaKTEPHBIX CTETNIEHEN OKUCIICHUS, KOOPJIUHAITMOHHBIX YUCET aTOMOB AJIEMEHTOB 4-01 u 14-oi
rpynn. llpuponHsie coenuHeHus, MOIYYSHHE U COMOCTaBICHNE GU3NUECKUX U XUMUIECKUX
CBOMCTB IIPOCTHIX BELIECTB 3JIEMEHTOB 4-0i1 rpymmbl. ComnocTaBieHUE CTPOSHUS U CBOWCTB
OJHOTUIHBIX coeauHenuit B psay O(1V) — (1) — D(II). KommiekcHbie coeuHeHus!.
Paznenenne coenqunennii nupkonus u rapuus. J[uarpamma BO-CO nnisa coequHeHUH TUTaHA.
[Tepokcunusie coenuuenus TuTana. [IpuMeHnenne TutTaHa, UMPKOHUS, TadHUS U UX COSTUHEHUH.

19. Iloarpynna ckaaus (CKaHIAMH, MTTPHIA, JIAHTAH)
3aKOHOMEPHOCTH B U3MEHEHHH AIIEKTPOHHBIX KOH(MUTYpaLui, pagnycoB, SHEPrHid
HOHU3AIUH, XAaPAKTCPHBIX CTEIICHEH OKUCIICHUS U KOOPpJAWHAIIMOHHBIX YHUCCJI aTOMOB.

20. Penko3eme/ibHbIE 3JIEMEHTBI
Penkozemenshabie snementsl (P3D). Jlantanumnoe cxxatue. CpaBHeHHE (PU3NUECKUX CBOWCTB
IIPOCTHIX BEIIECTB: SHEPrHil aTOMU3ALUHU, TeMIeparyp (pa3oBbIX NEPEXOA0B, ONTHYECKUX U
MAarHUTHBIX CBOMCTB.
Xumnyeckue cporictBa P33. 3aKkoHOMEpPHOCTH B CTPOEHHH U CBOMCTBaX OKCUOB,
ruapokcuioB. CXOJCTBO M paznuuue XuMuu P332 u anemeHToB 2-0# rpynmnbl. KoMiiekcHbIe
coequHeHus P3D: KoOpAMHAMOHHBIE YHCIa, KOOPAUHALMOHHBIE ITOJMAPHI, YCTOWYMBOCTb.
Penxo3eMenbHbIE 271€MEHTHI C IEPEMEHHOM CTENeHbI0 OKucieHusi, ocooennoctu Ce(IV) u
Eu(Il). Pa3nenenue u npumenenue P30.

21. AKTHHOMABI
AKTUHUH 1 aKTHHHUIBI. 3aKOHOMEPHOCTH B U3MEHEHUH AJICKTPOHHON KOH(PUTYpaIuH,
paanycoB, SHEPTruil MOHU3ALMH, XapAKTEPHBIX CTEINIEHEN OKUCIICHUS], KOOPAMHAIMOHHBIX YUCEN
aKTUHUS U akTUHUAOB. [loarpynmst Topus u 6epkius. [lonydenue, puandeckue 1 XUMUIECKIE
(B3amMOJIEHCTBHE C KUCJIOTaMH, IIIeJI0YaMH, HEMETaJlJIaMH) CBOMCTBA MPOCTHIX BEIIECTB.
CtpoeHue u CBOIMCTBA COeMMHEHHM akTHHUI-MOHOB: (MO2)2+ (M = U, Np, Pu). OcobennocTtu
XUMHH TOpHs U ypaHa. CXOJCTBO 2JIEMEHTOB MOATPYIIIBI TOPUS ¢ d-dIeMeHTaMH.
Hcnonbs3oBaHne akTUHUIOB B siIepHON dHepreTrke. CUHTE3 TPAaHCYPAHOBBIX JIEMEHTOB.

22. lloarpynna muHKa
AKTUHUN U aKTUHUBL. 3aKOHOMEPHOCTH B U3MEHEHUHU AJIEKTPOHHOU KOH(UTypaIu,
paanycoB, SHEPTUH NOHU3AIINH, XapAKTEPHBIX CTETICHEH OKUCIICHHSI, KOOPAUHAITMOHHBIX YHUCET



akTHHUS 1 akTHHUAO0B. [Toarpynmst Topus u 6epkmnus. [lomydenue, pusndeckne 1 XUMUUECKHE
(B3aMMOCHCTBHUE C KUCIOTAMH, IIEI0YaMH, HEMETaJUIaMH) CBOMCTBA MPOCTHIX BEILECTB.
Ctpoenune u CBOMCTBa COeMHEHUH akTHHWI-HOHOB: (MO2)2+ (M = U, Np, Pu). Ocobennoctu
XMMUH TOpHS U ypaHa. CXOACTBO JIEMEHTOB HOATPYMIIBI TOPUS ¢ d-dJIeMEHTaMHU.
Hcnonp30Banue akTHHUIOB B sIEpHOM SHepreTike. CHHTE3 TPaHCYPAaHOBBIX AJIEMEHTOB.

23. Meapb, cepedpo, 30J10TO
ComocTaBneHue JIeKTPOHHBIX KOH(PUTYpAIUil, BEJIMYUH PAJIUyCOB, SHEPIHil HOHU3ALNH,
XapaKTEepPHBIX CTENEHEN OKUCIIEHUS U KOOPAMHAIIMOHHBIX YHCENl aTOMOB 3J1eMEHTOB 1-08 1 11-
oii rpynin. Ilpupoansle coenuHeHus, MONIy4YeHUE, NPUMEHEHUE, (QU3NYECKUE U XUMUUECKUE
CBOWCTBA, MPOCTHIX BemecTB. CONocTaBlIeHUE CTPOSHHSI U CBOWCTB OJHOTHUITHBIX COEMHEHUIN
(oxcuABI, TUAPOKCHUBI, TaJOTCHUIBI) 3IeMeHTOB 1-oi u 11-o0ii rpynmn. OcobeHHoCcTH
coenunennit Cu (II) u Au (III). KommnekcHsie coeqnHEHUs 31eMeHTOB 1 1-0if rpymmbl
(aMMuakaThl, LUAHW]bI, TAJOT€HU/bI): KOOPIUHALIMOHHBIE YUCIIA, 3aBUCUMOCTh (POPMBI
KOOP/AMHAIIMOHHOTO MOJU3/Ipa OT 3JIEKTPOHHON KOH(UTypaluy [EeHTPAIbHOIO aToMa U
npupoabl uranaa. CTpoeHue U CBOMCTBA coeqMHEHHNN 31eMeHToB Cu, Ag, Au B BBICHINX
CTENEHSX OKUCIIEHUs. BbhicoKkOoTeMIepaTypHble CBEPXIIPOBOJHUKN HA OCHOBE CIIOKHBIX OKCHIOB
MEJIH.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Heopraanueckas Xxumus.ydeOHUK 171 By30B 10 HanpasieHuto 510500 "Xumus" u cienmansaocta 011000
"Xumus" : B 3 T./pen. 0. . TperbsixoB.-MockBa: Akanemus,2004.T. 1.OU3NKO-XUMHUYECKHE OCHOBBI
Heoprannueckor xumuu/M. E. Tamm, 1O. JI. Tperbsikos.-2004.-240, ISBN 5-7695-1446-9.-bubnuorp.: c. 232

2. Heopranuueckast XuMusi.yaeOHUK Ui By30B 1o HanpasieHuto 510500 "Xumusa" u cnenmansuoctu 011000
"Xumus" : B 3 1./pen. 10. 1. TpetbsikoB.-MockBa: Akanemus,2004.T. 2. Xumus HenmepexoIHbIX 3J1€MEHTOB/A.
A. Ipo3nos [u ap.].-2004.-368, ISBN 5-7695-1436-1.-bubnuorp.: c. 361-363

3. bapkosckuii, E. B. OcHOBBI XMHM OMOTEHHBIX 3JIEMEHTOB : yuebHoe nocodue / E. B. bapkosckwuii, C. B.
TkaueB. — MuHck : Bemmsimas mkona, 2011, — 192 ¢. — ISBN 978-985-06-1995-2. — Tekcr :
ANEKTPOHHBIH // DnekTpoHHO-0nbamoredynas cucrema [PR BOOKS : [caiir]. http://www.iprbookshop.ru/21747

4. Heopranudeckasi XUMUs.ydeOHUK JIJIs1 CTYICHTOB BY30B, 0Oyuatomuxcs mo HanpasieHuio 510500 "Xumus" u
cnermaabHOoCcTH 01100 "Xumus" : B 3 T./pen. FO. J1. TperbsakoB.-Mocksa: Akaaemus1,2007.T. 3. Xumust
nepexoHbIX anemMeHToB/A. A. JIpo3noB [u mp.].-2004.-352, ISBN 5-7695-3020-0

5. Heopranuueckasi XuMHs.y4eOHUK ISl CTYAE€HTOB BY30B, oOyuatomuxcs 1o Hanpasienuto 510500 "Xumus" u
cnermaabHocTH 01100 "Xumus" : B 3 T./pen. FO. J1. TperbsakoB.-Mocksa: Akaaemus,2007.T. 3. Xumust
nepexoHbIX aneMeHToB/A. A. JIpo3noB [u mp.].-2004.-400, ISBN 5-7695-2533-9.-bubauorp.: c. 391-398

6. llpo3nos, A. A. Heopranuueckas xumus : yaeOHoe mocodue / A. A. JIpo3noB. — 2-e u3a. — Capatos :
Hayunas xuaura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — TekcT : 21eKTPOHHBIH // DIEKTPOHHO-
6ubimoreunas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/81031.html

JdomosHuTeIbHAS:

1. 'punByx H. Xumus snementos.B 2 1. [T.] 2/H. I'punByn, A. DpHiuo ; nep. ¢ anri. B. A. Muxaiinos [u ap.].-
Mocksa:bunom. JIaboparopus 3nanmii, 2008, ISBN 978-5-94774-374-6.-670.-bubauorp.: c. 601. - IIpeam.
yKaz.: ¢. 620-662

2. I'punBya H.Xumus anementoB.B 2 T. [T.] 1/H. I'punByxa, A. DpHiio ; nep. ¢ aari. B. A. Muxaiinos [u ap.].-
Mocxksa:bunowm. Jlabopatopus 3Hanmii,2008, ISBN 978-5-94774-373-9.-607.-bubnuorp. B KOHIIE TJ1.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.chem.msu.ru/rus/handbook/redox/welcome.html OxucnurenbHO-BOCCTAHOBUTEIIbHBIC
MOTEHIIUAJBI DIEMEHTOB
http://www.chem.msu.ru/rus/teaching/aleshin/welcome.html C60pHIK METOIUK MOBBIIIEHHON
CJIO)KHOCTH CHHTE€3a HEOPTaHMYECKUX BEIECTB
10. Ilepeyenb UHGPOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo AMCHUIINHE

OO6pazoBaTenbHbIN MPOoIIece MO TUCIUIUINHE XUMUS 3JIeMEeHTOB MperoaraeT UCIOoIb30BaHUE
CJICYIOIIETO MPOTPAMMHOTO 00ecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[MOHHBIC MaTEPHATBI (CITAN Bl TI0 TEMaM JICKIIMOHHBIX M MPAKTUICCKHUX 3aHITHN);
- IOCTyM B pexuMe on-line B DiekTpoHHyI0 6nbimorednyro cuctemy (ObC)
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.

IIpu ocBOCHMM MaTepUalla U BBIIIOJHEHU 3aJaHUH 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MPOBEICHUU 3aHATHI B pEeXKUME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucTeMa BHUeoKOoH(epeHIICBsA3H Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAaJIOB U MPE3EHTAIINH, ayINO0- U BHJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPSEMbIC 3a/IaHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIsl OCYLIeCTBJICHUS
00pa3oBaTeJLHOIO NMpouecca Mo AUCHHUILINHE

J111s ipoBeIeHUs IEKIIMOHHBIX 3aHSATHI: ayJUTOPHsI, OCHAILIEHHAS MPE3CHTAllMOHHON TEXHUKOH (IPOEKTOD,
9KpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaMMHBIM 00€CIIEUEHHUEM.
Jlnia mpoBenieHus 1abopaTopHbIX 3aHATHIL: JlTabopaTtopust o01ieit 1 HeopraHU4eCKOH XUMHUU, OCHAIIICHHAS
CrienaIn3upoBaHHbIM o0opynoBanueM. CoctaB 00opynoBanus omnpezaeieH B [lacnopre madoparopumn.
JI71st caMoCTOSATEILHOM pabOThI: ay AUTOPHS ISl CAMOCTOSTEILHON paboThl, OCHAIIIEHHAS] KOMITBIOTEPHOM
TEXHUKOM C BO3MOKHOCTBIO TIOJKITIOUEHHS K ceTh «VIHTepHeT», 00eCieueHHBIH JOCTYIIOM B JIEKTPOHHYIO
nH(pOpPMaLlMOHHO-00pa30BaTEIbHYIO0 Cpeay YHUBepcuTeTa, nomenieHuss Hayunoi 6ubdanorexku [II'HAY.
Jjig TeKyI1ero KOHTPOJIs: Ay AUTOPHsI, OCHAILLIEHHAs MPE3EHTAllMOHHON TEXHUKOH (IIPOEKTOP, IKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (M) WIIM MapKepHOI
JIOCKO.
JIist TpynnoBbIX (MHAUBUAYAJIbHBIX) KOHCYJIbTAIMI: ay IUTOPHSI, OCHAILIIEHHAs TPE3CHTAIIMOHHON TEXHUKOMN
(mpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM POTrPaMMHBIM 00€CTIeYeHUEM, MEJIOBOM (1) Win
MapKEpHOH JOCKOM.

[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMITBIOTEPAMH € JOCTYIIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
XuMusd 3JI€eMEHTOB

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.1 3HATD: ocHOBHBIE TEOPHH, HeynosiierBopureJ

3HaTh OCHOBHBIC TEOPHH,
YUCHUA 1 KOHICTILIUHA B
poQeCCHOHAIBHON
obnactu

YY€HHUS U KOHIIETIIIUU B 00JacTu
HEOPraHUYECKON XUMUU
YMETb: ucnonb30BaTh 3HAHUS
JUISL PEUIEHUS IOCTABIEHHBIX
3a1a4

BJIAZJETD: npaktuyeckumu
HaBBIKAMH PELICHUS
npoecCuOoHaTbHBIX 3a7a4

CTyJeHT He 3HaeT OCHOBHBIE TEOPHH, YUCHUS U
KOHIENINH B 00JIACTH HEOPTaHUYECKOW XMUMHH,
HE YMeeT UCMOJIb30BaTh 3HAHUS JIJIS1 PEIICHUS
MOCTaBJICHHBIX 3aJa4, HE BIAJEeT
MPAKTUYECKUMH HAaBBIKAMU PELICHUS
npodeccuoHaNbHBIX 3ajau.
YnoBaerBopuTebH

CTyneHT 3HaeT OCHOBHbIE TEOPUH, YUCHUS U
KOHIEMNIMH B 00JIACTH HEOPTaHUYECKOW XUMHUH,
HO HE YMEET UCTIOIb30BaTh 3HAHUS IS
peleHsI MOCTABICHHBIX 3a/1a4, HE BIIAJICET
MPAKTUYECKIMHU HaBBIKAMU PEIICHUS
npoecCHoHANBHBIX 3ajau.

Xopouo
CTyneHT 3HaeT OCHOBHBIC TEOPUH, YICHUS H
KOHIICTIINY B 00J1aCTH HEOPTraHMYECKOW XUMUH,
yMEeT UCIIOJIb30BaTh 3HAHUS JJISl pEIICHUS
MOCTABJICHHBIX 3a/1a4, HO HE BIIa/IeeT
MPAKTUYECKIUMH HABBIKAMU PEIICHUS
npoecCHOHANBHBIX 3a]1ad.

Otiamn4yHo
CTyaeHT 3HaeT OCHOBHBIE TEOPUH, YICHUS
KOHIICTIMH B 00J1aCTH HEOPraHUYECKOW XUMUH,
yMEET UCII0JIb30BaTh 3HAHUS JJIS PEIICHUS
MIOCTABJICHHBIX 3a/1a4, BJIaJeeT IPAKTUIECKUMU
HaBBIKAMU PEIICHUs NPO(ECCHOHANBHBIX 33/1a4.

OIIK.7

BJIaJIETh HOPMaMH
TEXHUKU 0€30MaCHOCTH U
YMEHHEM pealln30BaTh UX
B TaOOPATOPHBIX U
TEXHOJIOTUIECKUX
YCIIOBUSAX

3HATD: npaBuiia TeXHUKH
0e301acHOCTH ¥ pabOTHI B
XUMHYECKHX JIA0OpaTOPHUSIX C
peakTHUBaMu U Iprbopamu,
MEPUOJUYECKUIN 3aKOH,
nepuoanyeckyro cucremy .M.
MenpeneeBa, XAMHYECKYIO CBSI3b,
HOMEHKJIATypy HEOPTaHUYECKUX
COCIUHCHMM, KJIaCCHI
HEOPraHUYECKUX COCTMHEHUMN,

HeynosiaerBopurei
CtTyneHT He 3HaeT npaBuiia TEXHUKHU
0€30MacHOCTH U PabOTHI B XUMUYECKUX
nabopaTtopusix ¢ peakTUBaMU U pudopamu,
MEePUOAUYECKUI 3aKOH, IEPUOIUUYECKYIO
cucremy /.M. MenzaeneeBa, XuMHUUECKYIO CBS3b,
HOMEHKJIaTypy HEOPTraHUYECKUX COETMHEHMUI,
KJIACChl HEOPTraHUYECKUX COCTMHEHNH,
KJIaCCU(UKALUIO XUMHUUECKUX 3JIEMEHTOB 10
CEMEICTBAM; XMMUYECKUE CBOKCTBA AJIEMEHTOB




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

KIJIACCU(PUKAIUIO XUMHUECKUX
3JIEMEHTOB 10 CEMEICTBaM;
XMMHYECKHE CBOIMCTBA 3JIEMEHTOB
A UX COCITUHCHUII;

YMETb: nonbs3oBaThcsi yueOHOH,
HAay4YHO-TEXHUYECKOU
JIUTEPATYpoi, ceTbto IHTepHera
JUTst IpoeccroHaBHOM
JESITENIbHOCTH;, T10JIb30BAThCS
XUMHUYECKHM 000pyI0BaHUEM;
KJIacCu(UIMPOBATh XUMUYECKHE
COEJIMHEHMS; IPOTHO3UPOBATH
HPOAYKTHl XUMHUYECKUX PEaKIMH
C Y4acTHEeM HEOPTaHUYECKUX
COEIMHEHM pa3HbIX KIIACCOB;
OTIpe/IeIIATh BaJIC€HTHOCTbD,
CTENEeHb OKHUCICHHSI XUMHUYECKHIX
3JIEMEHTOB, 3aps/ibl HOHOB;
KJIaCCU(PUIIMPOBATh XUMUYECKUE
pEeaKIu B HEOPraHUIECKON
XUMHH (110 BCEM U3BECTHBIM
KJIaCCU(PUKAITTOHHBIM
IIPU3HAKaM); COCTaBIISITh
YpaBHEHHSI XUMUYECKHX PeaKuii,
IIPOM3BOJUTH 110 HUM PacyeThl;
BECTH 3KCIIEPUMEHT U
UHTEPIPETUPOBATH €TI0
pe3yNbTaThl

BJIAJIETD: naBeikamu
Oe3omacHO paboTHI B
XUMUYECKOH 1abopaTopuu u
yMeHHUsI 00paaTbest ¢
XUMHYECKON NTOCYI0M,
peakTuBaMu, paboTath ¢
ra3oBbIMU TOPEJIKAMH U
ANIEKTPUYECKUMH TPUOOpaMH;
METOMKaMHU aHaJIN3a
(GU3NUECKUX U XUMUYECKUX
CBOICTB BEILECTB PA3IIUYHON
IIPUPOJIbI; HABBIKAMU PAOOTHI C
XUMHYECKUM 000pYIOBaHHEM;
MOMCKa COBPEMEHHOMN HAy4YHOM
uH(bOpMaIy; UHTEpIpeTaluei
pe3yabTaToB J1abOPATOPHBIX,
MHCTPYMEHTAJILHBIX METOJIOB.

HeynosierBopureJ
U MX COEIUHEHMI; HE yMEET M0JIb30BaThCs
yueOHOM, HayYHO-TeXHUYECKOH JInTepaTypoH,
ceTbto VIHTepHeTa A5 MpodecCHOHANBHOM
JESATEIBHOCTH; NTOJIB30BATHCS XUMUYECKUM
000pyJ0BaHUEM; KJIaCCU(PULIUPOBATD
XMMHYECKHE COCITUHEHUS; IPOTHO3UPOBATH
IIPONYKTBI XUMHYECKUX PEAKLUH C y9aCTHEM
HEOPraHUYECKNUX COCAVNHEHNN PA3HBIX KJIACCOB;
OTIpe/EIIATh BaJIEHTHOCTb, CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 3apsbl HOHOB;
KJIaccu(UIMPOBATh XMMUYECKHE PEAKIIUH B
HEOpPraHMYECKON XUMHH (110 BCEM U3BECTHBIM
KJ1acCU()UKAIMOHHBIM IIPU3HAKAM); COCTABIISTh
YPaBHEHUSI XMMHUYECKUX PEAaKLU, IPOU3BOAUTD
10 HUM PAacueThl; BECTU IKCIIEPUMEHT U
UHTEPIPETUPOBATH €O PE3YJILTATHI, HE BIAJEET
HaBbIKaMU 0e3011acHOM paboThl B XMMUYECKOMH
nabopaTopuu U yMEHHs 00palaThes ¢
XMMUYECKOH MOCY0H, peakTUBaMu, paboTaTh C
ra30BBIMU T'OPEJIKAMH U DJIEKTPUYECKUMHU
pudOpaMu; METOAMKAMHU aHaIu3a (PU3NIECKUX
1 XUMHUYECKUX CBOMCTB BEIIECTB Pa3IMYHOM
MIPUPO/Ibl; HABBIKAMU PaOOThI C XUMUYECKUM
000pyI0BaHUEM; ITOMCKA COBPEMEHHOM
Hay4YHOH MH(OpMaIm; HHTepIpeTaren
pe3yabTaToOB 1aOOPATOPHBIX,
MHCTPYMEHTAJIBHBIX METOJIOB.

YnoBaerBopuTeabH
CryneHT 3HaeT npaBuja TEXHUKU 0€30M1acCHOCTH
U paboOTHl B XUMHUECKUX Ja00paToOpusx ¢
peakTHBaMu M MpuOOpamMu, NEPUOTUIECKUI
3aKOH, IepuoauyecKyto cucremy J[. 1.
MenpeneeBa, XUMHUYECKYIO CBS3b,
HOMEHKJIATypy HEOPTaHUYECKUX COECIUHEHU,
KJIACChI HEOPTAHUYECKUX COEMHEHNN,
KJIacCU(UKALIUI0 XUMUUECKUX JIEMEHTOB 110
CEMEICTBAM; XUMHUYECKHE CBOMCTBA DJIEMEHTOB
U MX COCIUHEHMI; HO HE YMEET MOJIb30BaThCS
y4eOHOM, HayYHO-TEXHUYECKOH JITepaTypoil,
ceTbto MHTEpHETA 115 TpodeccuoHaNbHON
NEeSITEIbHOCTH; I10JIb30BAThCSI XUMHUYECKUM
000pyI0BaHUEM; KIIaCCH(PUIINPOBATH
XUMHUYECKHE COEIMHEHNS; IPOTHO3UPOBATh
IIPOAYKTBI XUMUYECKUX PEAKLIUH C y4acTHEM




Komnerenuus IlnannpyemMble pe3ybTaThl Kputepumn oniennBanusi pe3yJibTaToB
o0y4ueHust o0y4eHust
YnoBj1eTBOPUTEbH

HEOpPraHMYECKUX COEANHEHNUN Pa3HBIX KJIACCOB;
OIIPEAEIATh BAJICHTHOCTb, CTENIEHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB, 3apsbl HOHOB;
KJ1accu(UIMPOBATh XMMUYECKUE PEAKLIUH B
HEOPraHMYecKOM XMMUH (110 BCEM M3BECTHBIM
KJ1acCU()MKALMOHHBIM IIPU3HAKaM); COCTABIIATh
YPAaBHEHHSI XUMUYECKHUX PEAKLMH, TPOU3BOIUTH
10 HUM PAacyeThl; BECTU IKCIIEPUMEHT U
MHTEPIPETUPOBATH €T0 PE3YJIbTaThl; HE BIAJICET
HaBbIKaMu 0e3011acHOM paboThl B XMMHYECKOI
nabopaTopuu ¥ yMEHHs 00paIaTbes ¢
XUMHUECKOH MOCYy 101, peakTuBaMu, paboTaTh C
ra30BbIMU T'OPEJIKAMU U DJIEKTPUUECKUMU
npubopaMu; METOAMKAMHU aHaN3a PU3UUECKUX
Y XUMHUYECKUX CBOMCTB BEIIECTB Pa3IMYHOM
IPUPO/IbI; HABBIKAMH PabOThI ¢ XMMUYECKUM
000pyJ0BaHUEM; TOMCKA COBPEMEHHOI
Hay4YHOH MH(OpMaIK; HHTepIpeTanuen
pe3yJIbTaTOB 1aOOPATOPHBIX,
MHCTPYMEHTAIBHBIX METO/IOB.

Xopomuo
CTyJeHT 3HaeT npaBuiia TEXHUKH 0€30M1acHOCTH
1 paboThl B XUMHUECKUX J1a00paToOpUsX ¢
peakTUBaMu U pruOopamMu, NEPUOTUIECKUI
3aKOH, Iepuoauyeckyto cucremy J[.1.
MenaeneeBa, XUMAYECKYIO CBS3b,
HOMEHKJIATypy HEOPraHNYECKUX COECIMHEHMI,
KJIACChl HEOPraHUYECKUX COECIUMHEHNH,
KJIacCU(UKAITUIO0 XUMUYECKUX JIEMEHTOB 110
ceMelcTBaM; XUMHUYSCKHE CBOMCTBA DJIICMECHTOB
U MX COEIUHEHMI; yMEET MOIb30BaTHCS
yueOHOM, HayYHO-TeXHUYECKOH JINTepaTypoi,
ceTbto VIHTepHeTa A5 MpodecCHOHANbHOM
JESATEIBHOCTH; I10JIb30BAThCS XUMUYECKUM
000pyJ0BaHUEM; KJIaCCU(PULIUPOBATDH
XMMHYECKHE COCTMHEHUS; IPOTHO3UPOBATH
IIPOAYKTBI XUMHYECKUX PEAKLUH C y9aCTHEM
HEOPraHMYECKNUX COCAVNHEHNN PA3HBIX KJIACCOB;
ONPEIENATh BaJIEHTHOCTD, CTEIIEHb OKUCIICHHUS
XUMHUYECKUX JIEMEHTOB, 3apsbl HOHOB;
KJIaccu(UIMPOBATh XMMUYECKHE PEAKIIUH B
HEOpPraHMYECKON XUMHH (110 BCEM U3BECTHBIM
KJ1acCU()UKAMOHHBIM IPU3HAKAM); COCTABIISATh
YPaBHEHUs] XMMHUYECKUX PEaKLUi, IPOU3BOAMTH




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
110 HUM PacueThl; BECTU IKCIEPUMEHT U
UHTEPIPETUPOBATH €TI0 PE3YJILTATHI; HO HE
BJIaJIeeT HaBbIKaMU Oe30macHoil paboThI B
XMUMUYECKOH 1TaO0OpaTOpUH U YMEHUS
oOpamaThCsi ¢ XUMHUYECKOH IMOCYA0H,
peakTuBaMu, paboTaTh C ra30BBIMHU FOpPEIKaMU
U JIEKTPUYECKUMU NPUOOpaMu; METOIUKAMHU
aHamM3a PU3MUECKUX U XUMHUECKUX CBOWCTB
BELIECTB Pa3IMYHON MPUPO/Ibl; HABBIKAMU
paboThl ¢ XUMUYECKUM 000pY10BAaHUEM;
MOKCKa COBPEMEHHOM HayYHOH MH(OpMaIH;
MHTEpIpeTalneil pe3yIbTaToB JIaA00PATOPHBIX,
MHCTPYMEHTAJIBHBIX METOJIOB.

OT1iau4HO
CryneHT 3HaeT npaBuja TEXHUKU 0€3011aCHOCTH
1 pabOThl B XUMUYECKUX Ja00PaTOPUsX C
peakTHBaMu M MpuOOpaMu, NEPUOTUICCKUI
3aKOH, IepuoauyecKyto cucremy J[. 1.
MenpeneeBa, XUMUYECKYIO CBS3b,
HOMEHKJIATypy HEOPTaHUYECKUX COECIUHEHUH,
KJIACChl HEOPIaHUYECKUX COEAMHEHNUH,
KJIacCU(UKALIUI0 XUMUUECKUX JIEMEHTOB 110
CEMENCTBaM; XUMUYECKHE CBONCTBA DJIEMEHTOB
U MX COCIUHEHMI; yMEET MOIb30BaThCS
y4eOHOMU, HAyIHO-TEXHHYECKOU JTUTEPATypOid,
ceTbto MHTEpHETA 115 TpodeccuoHaNbHOMN
NeSITeNIbHOCTH;, I10JIb30BAThCSI XUMHUUECKUM
000pyI0BaHUEM; KIIaCCH(PUIINPOBATH
XUMHUYECKHUE COEIMHEHUS; IPOTHO3UPOBATh
IIPOAYKTBI XUMUYECKUX PEAKLIUH C y4acTHEM
HEOpPraHMYECKUX COEAMHEHNUN Pa3HBIX KJIACCOB;
OIIPEAEIATh BAJIEHTHOCTb, CTENIEHb OKUCIIECHUS
XUMHUYECKUX JIEMEHTOB, 3apsbl HOHOB;
KJIaccu(UIPOBATh XMMUYECKUE PEAKLIUH B
HEOPraHMYecKOM XMMUH (110 BCEM M3BECTHBIM
KJ1acCU()MKALMOHHBIM IIPU3HAKAM); COCTABIIATh
YPAaBHEHHSI XUMUYECKHUX PEAKLMN, TPOU3BOJUTH
10 HUM PAacyeThl; BECTU IKCIIEPUMEHT U
MHTEPIIPETUPOBATH €TO PE3YJIbTATHI; BIIAEET
HaBbIKaMu 0e3011acHOM paboThl B XMMHYECKOI
nabopaTopuu ¥ yMEHHs 00paaTbes C
XUMHUECKOH MOCYy 101, peakTuBaMu, paboTaTh C
ra30BbIMU TOPEJIKAMU U DJIEKTPUUECKUMU
npubopaMu; METOAMKAMHU aHAJTN3a PU3UUECKUX




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
Y XMMHYECKHUX CBOWCTB BELIECTB PA3JINYHOM
MIPUPO/IbI; HABBIKAMH PAOOTHI C XUMUYECKUM
00opyI0BaHNEM; TIOUCKA COBPEMEHHOMN
Hay4YHOU MH(OpMAIUW; HHTEPIPETAICH
PEe3yIBTATOB JIAOOPATOPHBIX,
WHCTPYMEHTAJIBHBIX METO/IOB.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema nocTaBku ;. ba3zoBas

Bupa MeponpusiTusi NPOMeKYTOYHOM aTTeCTAINH ¢ DK3aMEH

Cnoco0 npoBeeHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa M0 JUCHUIIIMHE B paMKax
IPOMEKYTOUHOM aTTeCTAIlK ONPEENIeTCS Ha OCHOBE 06aioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIBHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUO/Ia.

MaxkcuMajibHOEe KOoJIH4YecTBO 0ayioB : 100

KonBepranusi 60a/U10B B 0TMETKH

«otTau4Ho» - ot 81 no 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPUTEIBHO» - OT 43 10 60
«HEeYIO0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue Konrpoampyemsbie 3j1eMeHTbI
TeKYIIEero KOHTPOJIs pe3yJIbTaToB 00y4eHHs
OIIK.7 8. D1eMeHTbI MOATPYIIIIbI 3HaHHE OCHOBHBIX KJIaCCOB
BJIaJICTh HOpMaMH TCXHUKHU CEPBI U UX COCIMHCHUS HEOPraHUYECKUX COEIUHEHUN U UX
0€30ITaCHOCTH ¥ YMEHHEM 3amumaeMoe KOHTPOJIbHOE| CBOWCTB

peann3oBaTh UX B J1a0OPATOPHBIX | MeponpHATHE
N TCXHOJIOTHYCCKUX YCIOBUAX

OIIK.1 13. Tpuana xenesa 3HaHME XUMUH 3JEMEHTOB 1, 2 u § rpynn

3HaTb OCHOBHBIC TCOPUH, YUCHUA U | 3amuiaeMoe KOHTPOJIbHOE| TJIABHBIX IOATPYIII
KOHLETIINK B IPO(YECCHOHANLHON | MeponpuATHE

obJsiacTu

OIIK.1 23. Menp, cepebdpo, 301010 | OCBOE€HHE BTOPOIi YacTu Kypca "XuMHs
3HaTh OCHOBHBIC TCOPHH, YUCHUSA M| UTOroBOe KOHTPOJIbHOE 3IIEMEHTOB"

KOHLETIIUK B IPO(YECCHOHANLHON | MeponpuaTHE

obnactu

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

8. DjieMeHTBI MOATPYNIIBI CEPbI M MX COeIMHEHUSA

[IponoKUTENIbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSITEJILHOM padoThI
MakcumanbHBIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 30
[IpoxonHoii 6amn: 13

Iloka3aTesn oneHNBAHUS banasl

Bepnoe pemienue 6ro 3agaHusi TUCbMEHHON pabOTHI

Bepnoe pemienue 4ro 3agaHusi TUCbMEHHON pabOTHI

7
BepHoe pemienue 5ro 3agaHusi TUCbMEHHON pabOTHI 6
5
5

Bepnoe pemienue 3ro 3agaHusi TUCbMEHHON pabOTHI




Bepnoe pemienue 2ro 3aanusi THCbMEHHON pabOTHI

Bepnoe pemienue 1ro 3amanus THCbMEHHON pabOTHI

13. Tpuana xene3a

[Tpo0mKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IToxa3zarTen oeHUBAHUA

Bajaabl

Bepnoe pemienue 6ro 3amanusi THCbMEHHON pabOTHI

Bepnoe pemnienue 5ro 3amaHus TUCbMEHHON pabOTHI

Bepnoe pemienue 3ro 3amaHusi TUCbMEHHON pabOTHI

Bepnoe pemienue 4ro 3amanusi THCbMEHHON pabOTHI

Bepnoe pemenue 2ro 3aaHusi THCbMEHHON pabOTHI

Bepnoe pemienue 1ro 3amanus THCbMEHHON pabOTHI

W[ B~ | | O\ 1

23. Meab, cepedpo, 30J10TO

[TpoaomKUTeTsHOCTD TPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTEeCTallUU: 2 Yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoxnoii 6amr: 17

IToxa3zarTen oeHUBAHUA

Bajaasl

Bepnoe pemienue 4ro 3amanusi TUCbMEHHON pabOTHI

13

Bepnoe pemienue 3ro 3aaHusi THCbMEHHON pabOTHI

10

Bepnoe pemenue 2ro 3aaHusi THCbMEHHON pabOTHI

9

Bepnoe pemienue 1ro 3amanus THCbMEHHON pabOTHI




