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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.11 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuaebnoi mucuuruirabl OY/l.11 Xumus siBiseTcs 4acThio IPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
o0pa3oBaTeNbHBIH CTaHAAPT CPEJHET0 MPOQECCHOHANBHOTO 00pa3oBaHMsA 1O mpodeccun
43.01.09 ITIOBAP, KOHIUTEP (mpuxa3 Muno6puayku Poccuu ot 09.12.2016 . Ne 1569)"

* OCBOEHHE 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHE MHpa M MeTolax
€CTeCTBEHHBIX HAyK, 3HAKOMCTBO C HauOojee BaXHBIMH HACIMU U JOCTH)KCHUSIMHU
€CTECTBO3HAHMS, OKA3aBIIMMH OIIPEICIISIONIee BIUSHIE HAa Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

* OBJIQJICHUE YMEHUSIMU TIPUMEHATH TIOlydYeHHbIC 3HAHWUA I OOBSICHEHUS SIBICHHM
OKPYKAOIIEr0 MHPa, BOCHPUATUS WH(POPMALNU €CTECTBEHHO-HAYYHOTO M MPO(ECCHOHATBHO
3HAYUMOTO COJCPXKAHMS; pa3BUTHEC WHTEJUICKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUS B XOJI€ IPOBEJICHUS MPOCTEUIINX UCCIEIOBAHNUN, aHAJIN3a SBICHU,
BOCTIPUSTHS © HHTEPIIPETAI[IH €CTECTBCHHO-HAYYHON MH(OPMAIHH;

* BOCITUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHON TPUPOABI M UCTIOIb30BaHHUS
JIOCTH)KEHUH €CTECTBEHHBIX HAYK JJI Pa3sBUTHUS LIUBUIN3ALUN U TTOBBIILIEHUS Ka4eCTBa KU3HH;
* NOPUMEHCHHE eCTECTBEHHO-HAYYHBIX 3HAHWH B MPO(ECCHOHANBHON JAEATENIbHOCTH H
MOBCETHEBHOM JKM3HHM Ui oOecreueHHsi O€30MacHOCTH IKU3HEAEATENbHOCTH; TI'PaMOTHOTO
HCIIONIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTHi; OXPaHBI 310pPOBbs, OKPY>KAFOILIEH CpeJIbl.

1.2. MecTo y4eOHOH AMCHUILUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHEIHATNCTOB
CpeIHero 3BeHa.
Vuebnas mucnumummaa OY/1.11 Xuvus Bxoaut B ki OOmieo0pa3oBaTellbHOM MOATOTOBKH.

1.3. Leau u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHMS YUeOHOH AUCHHMIIHHBI.

— (opMupoBaHUE y 00YUAIOIUXCA YMEHHS OILIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JUIS
Ka)KJI0TO YeJIOBEKa;

— (opmupoBarne y oOydaromMxcsi MEIOCTHOTO IPEICTABICHUS O MHUPE M POIH XMMHU B
CO3JJaHHH COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHHBI MHUPA; YMEHUSI OOBSICHATH OOBEKTHI U
MPOLECCHl  OKPYXKAIOWMIEW JACUCTBUTEIBHOCTU: TNPHUPOJHOM, COLMAIBHOM, KYyJIBTYpHOH,
TEXHHYECKOM Cpeibl, HCIIONb3Ys JUIsl 3TOTO XMMHUECKHE 3HAHHS;

— pa3BuTHE y OOy4aromMUXCs YMEHUW pa3nudarh (akThl M OLEHKH, CPAaBHUBATh OIICHOYHBIC
BBIBOJIbI, BHJIETh HUX CBf3b C KPUTEPUSAMHU OLIEHOK U CBSI3b KPUTEPUEB C OIPEICIIEHHOM
CHCTEMOM LIEHHOCTEH, (hopMynHpoBaTh H 000CHOBBIBATE COOCTBEHHYIO MO3HIIHIO;

— TpHOOpeTeHHne O0OyJaroIIMMHUCS ONBITa Pa3HOOOpa3HOW NEATENBHOCTH, IIO3HAHUS U
CaMOIIO3HAHMSI; KJIIOYEBBIX HABBIKOB, MMEIOIIHUX YHHUBEPCAJIbHOE 3HAUCHHE [UIS Pa3IUIHBIX
BUJIOB JICATEIBHOCTH (HABBIKOB PEIICHUs MpOoOJIeM, NPUHATHS pPEIIeHHi, OUCKa, aHAIM3a U
00paboTkn HHpOpMAK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHHH, COTPY/ITHUIECTBA,
0e301acHOro OOpaIICHHSI C BEI[ECTBAMU B ITOBCEAHEBHON KU3HHU)

B pe3yibTaTe 0cBOCHHS Y4eOHOM AMCHUIUINHBI CTYIEHT J0JI5KEH 3HATH:
B pe3ysbTaTre ocBoeHHMS YUeOHONH AUCHUILIAHBI CTYIEHT J0J’KEH YMETh:

B pe3ynbrare ocBoeHHsI y4eOHOM AMCHMILUIMHBI CTYIEHT /I0JI’KeH UMeTh HABBIKU U (WJIN)
OMBIT AeATEIbHOCTH:



1.4. PeKOMeHHyeMOC KOJIMY€CTBO YaCO0B Ha 0CBOCHHE NIPOrpaMMbl yqeﬁﬂoﬁ AUCHUIIJIMHBI:

O6bem nmporpammsl 196 gacos, B TOM 4ucre:

ayTUTOPHON yueOHOU Harpy3ku oOydatomierocsi 132 gacos;

CaMOCTOSITENTbHOW paboThl 00ydaromerocs § 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOW JUCIHUILINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/ABI y4eOHOI padoThl

Tabnuya 1. Buowsl yuebnot pabomul no nepuooam oceoerus OOII CIIO ons popmbt 06yuerus -

OYHaA.
Buja yueGHoii padorsi l:f:.trqo., CeMEapihl)
1 2

KonrakrHas (aynuTopHas) paGora (Bcero) 132 54 | 78
B TOM YHCIIE: - - - - - - -
JeKIHMH (€CITH MPEAYCMOTPEHO) - - -

B TOM YHCIIE B pOpME IPAKTUICCKOU TIOATOTOBKHI

(eci mpexyCMOTPEHO) ) ) )
nmabopaTopHbIE 3aHATHSA (ECTTH MPETYCMOTPEHO) = = =

B TOM YHCIIE B POpME MPaKTUIESCKON TIOATOTOBKH

(ecim mpexyCcMOTPEHO) B B B
MIPAKTUIECKUE 3aHATH (€CITH MPETyCMOTPEHO) 132 54 78

B TOM YHCIIE B pOpMe MPaKTHIECKON TTOATOTOBKH

(ecim mpexycMOTPEHO) ) ) )
CamocrosTenbHas padora ofyuaromierocs (Bcero) 8 8 -
B TOM YHCIIE: - - - - - - -

B (hopMe IPaKTHYECKOH MOATOTOBKU

(ecu mpeayCcMOTPEHO) B B B
YacoB Ha KOHTPOJIb: 24 - 24
[TpomesxyTounas arrectamusi B Gopme: (3auer/mud3auer/ i 320 | Dx
9K3aMCH)
Ob6u1as TPyIOEeMKOCTh qac 196 76 | 120

2.2. Tematuueckuii njian u coaep:xkanue yueonoi qucuuminasl OYJ.11 Xumus

Tabnuya 2. Cooepoicanue oucyuniunwvt/MK no euoam yueonot pabomoi

HAUMEHOBAHMUME PA3JIEJIA IUCHHUITIJINHBI

Copnep:xanue pasjeiia (TeMbl)

Buna yue6noit
padorbr*

KoJ1-Bo yacos

BBenenune

2

Bsenenue

Ilp | 2

Hayynple MeTObI MO3HAHNS BEIECTB M XUMHYECKHX sIBIIEHUI. Poib oKCcIIeprMeHTa ¥ TEOPUH B XUMUH.
3nauenne xumMuH npu ocBoeHnu npodeccuit CI1O u cnenmansroctel CIIO ecTrecTBeHHO-HAYIHOTO

npoduA IpodecCHOHATBHOTO 00pa30BaHUs




Pa3gen 1. O0mas u HeopraHum4eckas XuMust 124

Tema 1.1.

II 6
XuMus — HayKa O BElIeCTBaxX P

Cocras BemecTBa. XUMHUECKHE 371eMeHThI. CIIoCOOBI CyIECTBOBAHMS XHMHUIECKIX 2JIEMEHTOB: aTOMBI,
IIPOCTBIE U CIIOJKHBIE BEILIECTBA.

Nsmepenue BemecTBa. OTHOCHTENbHBIE aTOMHAs U MoJeKysipHas Maccel. KonndaecTBo BelecTsa 1
€IMHHUIIBI €70 U3MEPEHH: MOJIb, MMOJIb, KMOJIb. Uncno ABoraapo. MomnsipHas macca.

Knaccugukaums Heopranuyeckux BeriecTB. CMecH BelecTB. Pa3nuans Mex Iy cMecaMu |
XUMUYECKHMHU COCTUHEHUAME. MaccoBasi 1 00beMHas JI0JH KOMITOHEHTOB CMECH.

ArperatHble COCTOsIHHA BelecTBa. TBepaoe (KpUCTauIMIeckoe 1 aMopQHOE), )KUAKOE H ra3000pazHoe
arperaTHpIe COCTOSHHS BEIIECTBA. 3aKOH ABOTazpo M €ro CIEACTBHUA.

CamocTosTenpHas paboTa CTy/IEHTOB | CPp | 2

Pemenne 3amaq u ynpakHeHu# 1mo o6pasiy, pabora ¢ HH(GOPMaMOHHBIMI HCTOYHHKAMH,
WHIUBUAyaIbHOE JOMAIIHEE 3a0aHu

Tema 1.2.

Crpoenue atoma Hp 2

ATtom — cnoxHast 9actuna. /lokasarenbcTBa CI0KHOCTH CTPOCHHS aTOMa: KaTOHBIE U PEHTT€HOBCKHE
myqd, potoaddext, pagrnoakTHBHOCTE, MeKkTponu3. [Inanerapras Mmoznens atoma . Pesepdopaa.
Crpoenne atoma o H. bopy. CoBpemeHHBIE IpeACTaBIECHNA O CTPOSCHIH atoMa. KopiryckymsipHo-
BOJIHOBOH /Tyalli3M Y9acCTHI] MUKPOMHpaA.

CocraB aroMHOTO sijpa. HyKJIOHBI: IPOTOHBI U HEUTPOHBL. M30TOIBI M HYKIIU/IBI. YCTOHYUBOCTS SJIED.
OnekrpoHHast 000n0uka atToMoB. [ToHsATHE 00 IEKTPOHHON OPOUTAIIN U AIICKTPOHHOM OO0JIaKe.
KBanToBEIC uncna: maBHOE, OpOUTaNIbHOE (MOOOYHOE), MATHUTHOE U clIMHOBOE. Pacnpenenenue
SJIEKTPOHOB 110 SHEPTETUIECKUM YPOBHSM, ITOLYPOBHSIM H OPOUTAIISIM B COOTBETCTBUU C MIPUHIIUIIOM
HanMEHbIIEH YHepruu, npuaiunom [laymu u npasumom ['yaza.

DneKTpOHHBIE KOH(GUTYPAITUHA aTOMOB XUMHYECKHUX YIEMEHTOB. DIEKTPOHHAS KIIACCU(UKAITUS
XUMHUYECKHX DJIEMEHTOB: $-, p-, d-, f-371eMEeHTEI.

CocraBiieHrE CXeM CTPOCHUS U SIICKTPOHHBIX KOH(PUTYpaAid aTOMOB XHMHICCKHX SIICMCHTOB.
BasieHTHBIE BO3MOXKHOCTH aTOMOB XHMHYECKUX IIEMEHTOB.

CamocTosTenpHas paboTra CTyJIEHTOB | CP ‘ 2

Penrenne 3anau u ynpaxkHeHHi mo o0pasity, padbora ¢ HHGOPMAIIMOHHBIMH UCTOYHHKAMH,
HMHJIUBUAYaIbHOE JOMALIHEE 3a]]

Tema 1.3. Ilepunonnaeckuii 3akoH u Ilepnonuyaeckas cucrema

11 4
xumudecknx snemenToB /. . Menneneena P

OTkpbITHE ITEpHOANYECKOT0 3aKoHa. [Ipennocsuikn: HakomieHHe (pakToIOTHIecKOro MaTepHaia
[Tepuommraeckuii 3akoH U crpoeHne aroma. M3otombl. CoBpeMEHHOE TIOHATHE XUMUIECKOTO JIEMCHTA.
3axornomepHOCTh [. Mo3mu. CoBpemennas ¢popmynuposka [lepunonndeckoro 3axona. [lepnonmaeckas
cucTema u cTpoeHue atoMa. Ou3ndecKuil CMbICT MOPSAKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB TPYMIIbI U
nepuoza. [lepuonnyeckoe U3MEHEHHE CBOMCTB 3JIEMEHTOB: pajuyca aToMa; YHEPTUH HOHU3ALNH;
3NEKTPOOTPULIATENLHOCTH. IIpUUMHBI H3MEHEHH S METANINYECKUX U HEMETAJUNINYECKUX CBOUCTB
’JIEMEHTOB B Irpymnnax u nepuogax. 3nadenue Ilepuonndeckoro 3axona u Ilepuomideckoil cucteMsl
XUMHAYeCKHX diieMeHTOoB [[. 1. Meneneesa A pasBUTUA HayKU U IOHUMAHUSI XUMUYECKOM KapTUHBI
MHpA.

CamocrosTenpHas padoTta CTYJeHTOB | CP | 2

Pemienue 3amad 1 ynpaxkHeHHi o o0pasmy, pabora ¢ HHGpOPMaMOHHBIMH UCTOYHHKAMU,
WHAWBHIYaIbHOE TOMAIIHEe 3a1aH




Tema 1.4. CTpoenne BemecTsa | Ip | 4

IHousTre 0 XUMHYIESCKOM CBA3H. THITHI XUMHYECKHX CBSA3CH: KOBAJICHTHAS, HOHHAS, METAJUTHICCKas 1
BOJOpPOAHAS.

KoBaneHTHAs XUMUYECKAs CBS3b.

Honnas xummaeckast cBsi3b. MexaHu3M 00pa3oBaHUs HOHHOU CBA3H. MIOHHBIC KpHCTAITHIECKUE
PELIETKN ¥ CBOMCTBA BEILECTB C TAKUMH KPUCTAIJIAMH.

Merammuaeckas XHMHYIECKas CBA3b.. Ee CBONMCTBA, OTIWIHSA M CXOJICTBO ¢ KOBAJICHTHON H HOHHOK
cBA3sAMU. MeTauiniecKkue KpUCcTaNIMYeCKUe PelIeTKA U CBOMCTBA BEIIECTB C TAKMMU KpUCTaJIAMH.
Bonoponnas xumudeckas cBsizb. MexaHu3M 00pa3oBaHUsA, KIACCH(PUKALN: MEKMOICKYIISIPHAS 1
BHYTPUMOJIEKYJIspHAst BOAOPOAHBIE CBSI3HU.

Enmnas npupoma XUMHYIECKIX CBA3CH: HATHYHUE Pa3TUIHBIX THIIOB CBSI3€H B OJTHOM BEIICCTBE, ITEPEXOT
OJIHOTO THUIIA CBSI3U B APYTOM U T. . YCTAHOBJICHHE 3aBUCHMOCTH CBOMCTB XMMHYECKHX BELIECTB OT
CTPOCHHUS aTOMOB 00Pa3yIOMIUX UX XUMUICCKUX SJIEMEHTOB, 3aBHCUMOCTE CBOUCTB BEMIECTB OT UX
COCTaBa M CTPOCHUS KPUCTATUIMIECKIX pemeToK. CBsI3b MPUPOIBI XUMHUICCKOU CBA3H C TUIIOM
KPUCTAILTMICCKON PEIMICTKA BEMISCTBA U €ro (PU3MICCKIMHU CBOMCTBAME

CamocTosiTenbHas padoTa CTyIeHTOB | CP | 2

Pemenne 3ama4 u ynpaxkHeHui o o0pasity, padbora ¢ MH(GOPMAIMOHHBIMU HCTOYHHKAMH,
AHIWBHUIYATHHOE JOMAMTHES 3a/IaHIC

Tema 1.5. [lucriepcHble CHCTEMBI | IIp | 2

[onsaTue o qucnepcHbIX cuctemax. Kimaccnduxanust qucnepcHbIX CHCTEM B 3aBHCUMOCTH OT
arperaTHOro COCTOSHUS TUCIIEPCUOHHOM Cpeibl U AUCIEPCHOI (ha3bl, a TaKOKe IO pa3Mepy WX YaCTHIL.
I'pyOonmcniepcHbIE CHCTEMBI: SMYIBECHH M CyCIIEH3HH. TOHKOIMCIIEPCHBIE CHCTEMBI: KOJUIOUIHEIE (301 U
TeJIM) ¥ UCTHHHBIC (MOJICKYIIIPHBIE, MOJICKYJIIPHO-UOHHBIC U HOHHEIE).

Tema 1.6. XuMudeckue peakiuu | IIp | 6

Kraccudukas XuMIIeCKIX PEeaKiii.

CxopocTh XUMUYIECKHX peakmuil. DaKTopsl, BIASIONINE Ha CKOPOCTh XAMHYIECKOoi peakmuu. [Ipupona
pearupyromux Bemects. Temmeparypa (3akon Bant-Todda). Konnenrparus. Karanusarops! 1 karanmns:
TOMO- U T€T€POTEHHBIM, UX MEXaHU3MBI.

OOpaTHMOCTh XMMHUYECKUX peaklnuil. XuMuueckoe paBHoBecue. DakTopsl, BIHUAIONIME Ha CMEIICHHUE
paBHOBECHS: KOHIICHTpAIVsI, JaBlieHne, Temneparypa(npuniun Jle [llarense).

CamocTosTensHas pabora CTyJIEHTOB | CP ‘ 2

Penrenne 3anau u ynpaxkHeHHi mo o0pasity, padbora ¢ HHGOPMAIIMOHHBIMH UCTOYHHKAMH,
HMHJUBHAYaIbHOE JOMALIHEE 3alaHUE

Tema 1.7. PactBOp | IIp | 8

Ou3MKO-XHMHUYECKas TIPUPOJIAa PACTBOPEHUS H pacTBOpoB. PacTtBopumocTs BemecTB. CriocoOb!
BBIPa)KCHHSI KOHI[CHTPAIIHMK PACTBOPOB: MAcCOBast JI0JIsl pACTBOPEHHOTO BelecTBa(IIPOLICHTHAs),
MOJIIpHAsL.

Teopust 31eKTpOIUTHYECKOM Aucconanii. MexaHu3M AUCCOLHaliU BELIECTB C pa3IHYHbIMU TUIIAMU
XUMHYECKHX cBs3ei. CUIIbHBIC M CPEIHME MIEKTPOIUTHL. Peakniy oOMeHa B BOAHBIX pacTBOpax
IIEKTPOJIUTOB.

I'maponus kak oOMeHHBIH npouecc. HeoOpaTHMBbLil THAPOIN3 U €ro 3HaYeHHE B IIPAKTHYCCKOH
JIeATeNbHOCTH YenoBeKa . CocTaBlIeHne ypaBHEHHH TUCCOINANH IEKTPonnuToB. MHANKAaTOPE! 1
M3MEHEHHE UX OKPAacKH B pa3sHBIX cpenax. PemeHne 3aqad Ha MacCOBYIO JOIIO BEMIECTBA B PACTBOPE.

CamocrositenpHas padoTa CTYJCHTOB | CP | 4

Pemenne 3a1a4 u ynpakHeHHI 110 00pasiy, padoTa ¢ HHGOPMAaINOHHBEIMHA NCTOYHHKAMH,
MHIUBHAyaIbHOE JOMAIIHEE 3a/laHUE

Pemenune 3agau u ynpaxHeHui | IIp | 2

CemecTpoBasi KOHTpOJIbHAA paboTa




Tema 1.8. OKkHCIUTENEHO-BOCCTAHOBUTEIIBHBIC PCAKITHH.

IIp 8
DIIEKTPOXMMHYECKHE TIPOLIECCHI

OKncIUTENbHO-BOCCTaHOBUTENbHBIE peakuny. CTeneHp OKuCIeHns1. BakHeN e OKUCINTENN 1
BoccTaHOBUTENN. OKUCITUTEIBHBIE U BOCCTAHOBHUTEIBHEIC CBOHCTBA BENIECTB, 00pa30BaHHBIX
3JIEMEHTaMHU B IIPOMEKYTOUHBIX CTEHEHAX OKucaeHus. Kitaccuukarys okucauTe pHo-
BOCCT@HOBUTENBHBIX peakuuid. P

XUMHYECKHE HCTOUHHUKH TOKA. DIEKTPOAHBIE MOTEHIMANBL. Pl CTaHAApTHBIX 3JIEKTPOIHBIX
MTOTEHIINATIOB (DIAEKTPOXUMHUIECKHUH A HAPSDKEHUI METAUIOB). DICKTPONIN3 PACIIIIaBOB U BOIHBIX
PacTBOPOB AMEKTPOIUTOB. IIpakTHUECKOE NPUMEHEHHUE PIEKTPOIN3A.

Mertox anexTpoHHOTO Oananca. BiausHIe cpeapl Ha IPOTEKaHNE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknnii. OKHCIUTENBHBIE CBOMCTBA CEPHOM M a30THOM KHCIOT. OKHCINTENbHBIE CBOMCTBA JUXpOMaTa
kanusi. [‘anpBaHUYECKHE DIIEMEHTHI 1 OaTapelK.

CamocTosTenpHas paboTra CTyJIEHTOB | CP ‘ 2

Penrenne 3amaq u ynpaxkHeH#it mo o0pasity, padbora ¢ HHGOPMAIIMOHHBIMH UCTOYHHKAMH,
MHJUBUAYaIbHOE JOMAIIHEE 3a/laHUE

Tema 1.9. Ilpocteie BelecTBa | IIp | 8

Meramtsl. [TonoxeHne METaIUIOB B IEPUOAMYECKOI CHCTEME U 0COOCHHOCTH CTPOCHUS UX aTOMOB.
IIpocTsle BemecTBa — METAJUIBL: CTPOCHUE KPUCTAUIOB U METaJUTHYECKas XUMHUYecKas cBsi3b. O0mme
(hu3nueckue CBOMCTBA METAIIOB U UX BOCCTAHOBUTENBHBIE CBOMCTBA 3aBHCUMOCTh CBOMCTB ATHX
COEIMHEHHI OT CTENEHEN OKUCIICHHUS METAJUIOB. 3HAYEHHE METAIIJIOB B IIPUPO/IE U )KM3HU OPraHU3MOB.
Koppo3sust metaminoB. XuMu4eckas KOppo3usi. DISKTPOXUMHAYecKas Kopposus. CIiocoObl 3aUThI
METaJIOB OT KOPPO3HH.

Hewmerannsl. [lonoxxenne Hemeramnos B [leproanyeckoii cucreme, 0COOEHHOCTH CTPOEHHUS MX aTOMOB.
DIEeKTPOOTPHUIATENBHOCTh. XUMHUYECKIE CBOMCTBA HEMETaI0B. OKHCINTENBHBIE CBOWCTRA!
B3aUMOJIEHCTBHE C METAINIAMHU, BOJOPOIOM, MEHEE SIIEKTPOOTPULIATEIbHBIMU HEMETAIaMH,
HEKOTOPBIMU CJIOXKHBIMH Bell[eCTBaMU. BOCCTaHOBUTENbHBIE CBOMCTBA HEMETAIJIOB B PEAKIUAX C
(hTOpPOM, KHCIIOPOJIOM, CIOXKHBIMH BEIECTBAMU — OKHCIUTENIAMH (a30THOH U CEPHOH KHUCIOTaMH
JIp.KACIIOTaMH )

CamocTosTenpHas pabora CTyJIEHTOB | CpP ‘ 2

Penrenne 3anaq v ynpaxkHeHHi mo o0pasity, padora ¢ HHPOPMAIIMOHHBIMH UCTOYHHKAMH,
HMHJUBHAYaIbHOE JOMAIIHEE 3a/laHue

Tema 1.10. OcHOBHBIE KJIACCHI HEOPTaHUMUYECKUX COSIUHEHUN | IIp | 12

BopoponHbie coeqMHEHHS HEMETAIIOB.

Oxcunpl. Heconeobpa3syrommue u coneobpasyronpie okcuabl. KucnorHbie OKCHIbI, UX CBOHCTBA.
OCHOBHBIE OKCHJIBI, UX CBOHCTBA. AM(OTEpHBIC OKCHIBI, UX CBOMCTBA. 3aBHCUMOCThH CBOWCTB OKCH/IOB
METaJIIOB OT CTEIIEHH OKHCIIEHUS.

Kucnorsr. KUCOTEL B CBETE TEOPHUHU 3ICKTPOIUTHIECKON nuccormanui. Kinaccudukanus KUcor.
O6mme cBoiicTBa KucinoTOCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOI U a30THOI KHCIIOT.
OcHoBanusi. OCHOBaHHS B CBETE TEOPUH ICKTPOIUTHICCKOM nucconnanui. Knaccudukarms
OCHOBaHMI. XNMUYECKHE CBOMCTBA MIEJIOUEH M HEPACTBOPUMBIX OcHOBaHHH. CBOMCTBa
OECKUCIIOPOHBIX OCHOBAHUIT Ha IpMepe aMMuaka. AM(OTEpHBIC OCHOBAaHU B CBETE
MPOTOIUTUIECCKON TEOPUH. AMPOTEPHOCTH OKCUIOB M THIIPOKCHIOB TIEPEXOIHBIX METAIIIOB!
B3aUMOJIEHCTBUE C KUCAOTAMHU U MIEIOYaAMHU.

Conu. Knnaccudukaiins u XuMu4eckue cBoicTBa cosieit. OcoOeHHOCTH CBOHCTB COJICH.

T'eneTnueckas cBA3p MEX/Ty KJIACCAMH HEOPTaHWYECKUX COCTUHCHHM.

I'eHeTndeckue psaabI U TeHETHIECKas CBsI3b. [ eHeTHUIECKUE pAABI MeTaluTa (Ha IpUMepe KaIbIus 1
Kelesa), HeMeTasuia (Cephl M KPeMHU ), IEPEXOAHOTO MeMeHTa (MuHKa). B3anmmopeiictBue pactBopa
THJIPOKCHA HATPHsI C KHCIOTHBIMH oKcuaamu (okcuaoM docdopa (V)), aMpOTepHBIME THIPOKCHIAMU
(rumpoxcunom nuHKa). B3anMopeiicTBie aMMuaKa ¢ XJIOPOBOAOPOIOM U BOJOM

CamocrosTenbHas paboTa CTYICHTOB | CP | 2

Pemenne 3amaq u ynpakHeHu# 1mo o6pasity, pabora ¢ HH(QOPMaHOHHBIMI HCTOYHHKAMH,
MHJMBHAyalIbHOE JOMAIIIHEE 3a/laHue




Tema 1.11. XuMus 21eMeHTOB | IIp | 12

s-aneMeHTHl Bogopoa. OkucnutenbHbIE B BOCCTAHOBUTENBHEIE CBOMCTBA BOAOPO/A, €T0 MOITYICHHUE 1
MIPUMEHEHNE.

OnemenTs! [A-rpynmsl. O0mas XxapakTeprcTHKa M CBOMCTBA IIEIIOYHBIX METAJUTOB KaTHOHBI MIeI09HbIX
METAJIOB KaK BayKHEHmas XuMudeckas (popMa uX CyIIecTBOBaHU. 3HAYCHHE TPUPOTHBIX COSTUHEHU
HaTpHsA U Kaaus

OnemenTsl [IA-rpymer. O0mas xapakTepruCTHKa U CBOWCTBA IIEIOYHO3EMENbHBIX METAIIOB M MarHus .
Kanenuii, ero nonydenue, pusndeckre 1 XAMUYECKIE CBOWCTBA. BaskHel e COeIMHEHUST KATIBITH, UX
3HaY€HUE U IPUMEHEHUE.

p-2IEMEHTHI

AmroMuHIH. XapaKTepuCcTHKA aIIOMHHNS Ha OCHOBaHWH monoxkeHus B [lepronndeckoi cucreme
anemenToB /. V1. MenneneeBa u crpoerns atoma. [lomydenne, pusndeckne 1 XUMUIECKHE CBOWCTBA
AFOMUHHS.

VYrnepon u kpemunii. O6mas xapakrepuctuka [Ipocteie BemectBa. OKCHIBI U THAPOKCHABI yIIIepoaa 1
KpeMHHsl. BaykHelIme coiny yroilbHOM U KpeMHHEBON KUCIOT. CHIIMKaTHAst IPOMBIIUIEHHOCTb.
lNanorens! u xampkorensl. [IpocTeie BemecTBa: CTPOSHNE MOJIEKYTT, XHMUYECKHAE CBONCTBA, TIOTYICHHUE U
IpUMeHeHue. BaxHelnne coeAMHEHH TalIOTeHOB, MX CBOICTBA, 3Ha4YeHUe U npuMeHenue. [lonydenue
Y IPUMEHEHHE KUCIIOPOa 1 Cepbl. XaIbKOTE€HBI B IPUPOJE, UX OMONIOTHIECKas poib.

Onementsl VA-rpynnsl. O6mas xapakTepucTuka. BomopoaHblie coeiMHEHUS 3IEMEHTOB V A-TpyTIIibL.
Oxcuppl azora ¥ pocdopa, COOTBETCTBYIOMNE UM KUCIOTE. Colln 3THX KUCIOT. CBOHCTBA KUCIOPOIHBIX
COEIMHEHUH a30Ta ¥ Pocdopa, UX 3HaYEHNE U IpUMEHeHHE. A30T H (pochop B mpupose, ux
OHoIorHYeCcKas poib.

Onementsl [VA-rpynmel. OOmmas XxapakTepHCTHKa Ha OCHOBAaHHH MX MONoKeHns B [lepromunaeckoit
cucteme nemenToB JI. V. MerneneeBa u CTpoeHAS aTOMOB. YIJIepoa 1 ero aimmorponus. CBoiicTBa
AJUTOTPOTIHBIX MOAM(HUKALNHN yITIepoaa, X 3HaYeHne U puMeHeHne. OKCHUIbl M THAPOKCHIBI yIIIepoaa
1 KPEMHUs, UX XUMHUYECKHEe cBOiicTBa. COMM yronbHOM U KPEMHUEBBIX KUCIIOT, X 3HAYCHUE U
npumenenue. [Ipuponoobpasyromas pons yriaepoaa Juis )KHBOKH M KPEMHUS 7151 HEKUBOH MTPUPOJIBI.
d-anemenTsl OcobernocTH cTpoeHus atoMoB d-anementos (IB-VIIIB-rpynmn). Menb, LHHK, XpoM,
JKeJle30, MapraHel] Kak MpOCThIe BENIECTBa, UX (PU3HIECKHe U XUMHUYIEeCKHe cBoiicTBa. HaxokaeHne 3Tux
METaJUIOB B IIPUPOE, X MoTydeHue U 3HaueHue. Co

[IpakTHyeckne 3aHATHA: XUMAYECKHE CBOMCTBA BOJOPO/IA, KHCIOPoa, cepbl, hocdopa, raoreHos,

srrmanana OreEory cenIT aRaTa UTHANATTA \ZrATTAR9 AMANTALIITA A TE O ¥3Q2 MATIIIL AL ATOTTOTIONALL

CamocTosTenpHas paboTra CTy/ICHTOB | CP | 2

Pemenue 3a1a4 v ynpakHeHHH 110 00pasiy, paboTa ¢ HHHOPMAMOHHBIMHA HCTOYHUKAMH,
HMHIABHAYaJIbHOE JOMAIIHEE 3a/laHUE

Pemienne 3aga4, ocyliecTBICHHE TPEBPAICHUN | Ilp ‘ 2
KonTponbsHas pabora o pazaeny "OOmas 1 HeopraHuueckast Xumus'

JuddepeHumpoBaHHEblil 3aUeT Ip ‘ 2
Pazgen 2. Oprannyeckas XuMust 134

Tema 2.1. IIpeamer opranudeckoit xumun. Teopus cTpoeHN

" ITp 4
OPraHN4eCKUX COCANHECHUI

Ipenmer opranmueckoit xumun. [loHATHE 06 OPraHUYECKOM BEIECTBE U OPTaHUYICCKON XHUMUH.
Teopus cTpoenus opranndeckux coennnenuit A. M. bytineposa. Xummuaeckoe CTpoeHHE U CBOICTBa
opranmueckux Beuects. [lorsrue 00 n3omepuu. CriocoObl 0TOOPaKEHHSI CTPOCHUS MOJICKYIIBI
(popmymbl, Mozmenn). 3naueHue Teopuu A. M. ByTieposa 11 pa3BUTHS OPraHUYECKOH XUMHH U
XHMHYECKHX ITPOTHO30B.

Knaccudukarus opranmdeckux coeauHeHnid. Kimaccugukanus opraHngecKkux BEIIECTB B 3aBUCHMOCTH
OT cTpoeHHus yreponHoi nenu. [lonstre pyHxnmonanbHON rpymmbl. Kinaccudukanus opraHndecknx
BEIIECTB M0 TUITYy (QYHKIIMOHAIBEHOMN TPYTIIHI

OCHOBBI HOMEHKJIATY pPbI OPTAaHNIECKUX BEIECTB. TpruBHambHbIe Ha3BaHU. ParmonansHas
HOMEHKJIaTypa Kak npeamectBenHnna HomeHnknarypsl [UPAC. Homenknarypa [UPAC

OcHOBHBIE HaIlpaBIEHHUs pa3BUTHA TeopuH cTpoeHus A. M. bBytneposa. M3omepns opraHngecKux
BelIecTB U ee BuAbl. CTPYKTypHas H30MEPHsI: MEXKIACCOBAsA, YIIEPOJHOTO CKENIETa, TIOTOKEHHUS
KpaTHOU CBsA3M U (QpyHKIIHOHAIBEHOH Tpynibl. [IpocTpaHcTBeHHAA H30MEpHs: reoMeTpHYecKas 1
onrTryeckas. PactBopenue 6enkoB B Boze U ux Koaryrsausa. O6pa3oBanue coneil mmmuHa. Ilorydenne
MeAHOM conu runuHa. JleHarypariius Oenka. [[BeTHbIe peakiiu OeJIKOB




Tema 2.2. [IpenensHbIE YIIIEBOIOPOIBI | ITp | 6

Tomonoruueckuii psn ankanos. [Torstue 06 yreBogoponax. OcoOOCHHOCTH CTPOSHHUS TPEACTbHBIX
YIJICBOAOPOJOB. AJIKaHbI KaK MPEACTABUTEIH NPEACTbHBIX YIIIEBOAOPOIOB. DIIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHHE MOJICKYJIBI METaHa M APYTHX aJKaHOB. [ OMOJIOTHYSCKUI Psil M N30MEpHUs
napaguHOB.

XuMHUecKUe CBOMCTBA aJIKaHOB. Peaklinu eruApupoBaHus, TOPEHHs, KaTaIUTHIECKOTO OKUCIICHHS
ankaHoB. KpeKkHHT ajKaHOB, pa3INYHbIC BUIbI KPEKHHTA, IPUMECHEHHE B IIPOMBIIUICHHOCTH. [Inponus u
KOHBEPCHS METaHa, N30MEpH3aLus allkaHOB.

Ob6macT npuMeHEeHUs alKkaHoB. [IpOMBIIIIIEHHBIE CITOCOOBI MOMYYCHHUS alIKaHOB: NIOTy4YCHHE U3
MPHPOAHBIX HCTOYHUKOB, KPEKUHT TapauHOB, MOTYYEHUE CHHTETHYECKOTO OCH3MHA, Ta3u(UKaus
yIIIs, THIPUPOBaHKE alikaHOB. JlabopaTtopHble criocoObl OMyYeHHs alKaHOB: cuHTe3 Biopa,
JekapOOKCHITHPOBaHKE, THAPOJIN3 KapOuia aTFOMHUHUS.

Tomomnoruyaeckuii psx 1 HOMEHKIIATypa HUKIOANKAHOB, UX 00mast popmyna

Tema 2.3. DTUICHOBBIE H AUEHOBBIE YITIEBOJOPOBI | IIp | 6

Ankensl. [omonorndecknii psa. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIBI OTHIICHA 1
ankeHoB. [oMonornyeckuii psaa u oomas popMysaa ankeHoB. M30MepHst STHICHOBBIX YIIICBOIOPOIOB:
MEXKKJIACCOBast, yINIEPOJHOTO CKEJIETa, TOJIOXKEHUs KPaTHOU CBsA3U, reoMeTpudeckas. dusndeckue
CBOICTBA aJIKEHOB. XMMUYECKUE CBOMCTBA ankeHOB. [IpaBriio MapKOBHUKOBA U €TI0 MIEKTPOHHOE
obocHoBanue. [openue ankeHoB. Peakiinu OKMCIeHN B MATKUX U )KECTKUX yCIIOBUAX. Peakius Baruepa
U ee 3HaYCHHUE [T OOHAPYKeHH HEeNIPEAeIbHBIX YITICBOAOPOIOB, NONy4YeHHs miukojied. [IpuMeHenne u
CIIOCOOBI IOTyYCHHS AJIKCHOB.

Anxanguensl. [loraTre u KaccuuKaIys TMNEHOBBIX YIIIEBOJOPOAOB IO B3aNMHOMY PaCIOJI0KEHHIO
KpaTHBIX CBsi3eil B Monekyse. [lonumepusanus nueHoB. CriocoObl MOTyYeHHs AUCHOBBIX YIIIEBOAOPOIOB:
pabotsi C. B. Jlebenena, neruapupoBaHie aaKkaHOB

Tewma 2.4. AnieTriieHOBEIE YITICBOJOPOIBI | IIp | 4

T'omonoruueckuit psan ankuHoB. HoMeHkaTypa aleTuiIeHOBBIX yriieBogopoaoB. M3zomepus
MEXKIJIACCOBas, YIIIEPOIHOTO CKEJIETa, TIONOKEHHUS KPaTHOH CBA3H.

XuMHUYECKUe CBOWCTBA M TPUMEHEHHE alIKHHOB. OCOOCHHOCTH peakUni MPUCOSTUHEHHUS 10 TPOWHOM
ymiepon-ymepoaaoi cesas3u. Peakmusa Kydeposa. [IpaBuimo MapkoBHHKOBA IPUMEHUTETHHO K
arnernieHaM. [IppuMeHeHne areTHIeHOBBIX yIIIeBoopoaoB. [lomydenue aneTmieHa mupoIu3oM MeTaHa
1 KapOUIHBIM METOJIOM.

[Mony4enue areTnineHa u3 KapOuaa Kajublysi, O3HAKOMIICHHE C (PU3NICCKUMHU H XUMUYECKUMHU
CBOWCTBAMH allETHJICHA: PACTBOPUMOCTBIO B BOJIC, TOPEHUEM, B3aUMOICHCTBHEM C OPOMHOM BOJIOM,
pacTBopoM repManranara kanwus, consmu meau (1) u cepebdpa.

Tema 2.5. Apomarndeckue yriieBOgOPOIBI | IIp | 4

Tomonoruueckuii psn aperoB. beH3on kak npeacraBuTeb apeHoB. COBpeMEHHBIE MTPECTaBICHUs 00
3IIEKTPOHHOM U IPOCTPAHCTBEHHOM cTpoeHHH OeH3ona. O0pa3oBaHNE apOMAaTHUECKOH T-CHCTEMBI.
Tomonoru Gensoa, ©X HOMEHKIaTypa, o0ias popmyna. . Pusnveckre CBOWCTBA APCHOB.

XumMmuueckue cBoiicTBa apeHoB. OpHEHTAIHs B peakIuax AEeKTporiibHOTO 3aMerieHnsa. OpueHTanTsI |
u Il pona.

[Ipumenenne u omydeHue apeHoB. [IpupoaHbIe HCTOYHUKHN apOMaTHYECKUX YIIIEBOJOPOIOB.
Apomaru3zanys alKaHOB U IIUKIIOAJKAHOB. AJIKHIIMpOBaHUEe OCH30Ia.

Paznenenue cmecu OEH301 — BOZA C MIOMOIIIBIO JISJIUTENBHON BOPOHKH. PacTBopstoias crocoOHOCTh
OeH3071a (IKCTPaKIUA OPraHUICCKUX U HEOPTaHUYECKUX BEIIECCTB OCH30JI0M M3 BOIHOTO pacTBopa Hoxa,
KpacuTeJcii; pacTBOpeHne B OSH30JIe BEIIECTB, TPYAHOPACTBOPUMBIX B BOIE (Cepbl, OCH30MHOMN
kucnotel). [openue Oenzona. OTHoIeHHE OeH301a K OpOMHO# BOJIe, pacTBOPY MepPMaHTraHaTa KaJus.
Peuienue pacy€THbIX 3a1a4 0 YPAaBHEHUAM XUMHUYECKUX PEaKIUN

Tewma 2.6. [IpupomHbie HCTOUHUKHI | IIp | 4

Hedrts. Haxoxxnenue B mpupoje, coctaB U pu3ndeckue cBoicTBa HeTr. TOMITHBHO-IHEPTETUYECKOE
snadyenue HedTu. [IpombinuienHas nepepaboTka Hedtu. Pextrdukarus HegTr, OCHOBHBIC (paKIUu e
pasneneHus, uX HCIoIb30BaHue. BropuuHas nepepaboTka HePTepoayKToB. OKTaHOBOE YHUCIIO.
[pupomuslii 1 momyTHBIN HEPTAHOH ra3el. CpaBHEHHE COCTaBa IPUPOTHOTO U MOMYTHOTO ra30B, UX
MIPaKTHYECKOE MCIIONb30BaHNUE.

Kamennsrii yroias. OCHOBHBIE HAIIPaBIICHUS HCIIOJIb30BaHUA KAMEHHOTO YIIIA

DKoIOrnYecKre acleKThl JOOBIUH, ePepadOTKH U HCIIOIb30BAHMSI TOPIOYMX UCKOITAEMBIX

CamocrosiTenbHast paboTa CTyIeHTOB | CP | 6




Tema 2.7. T'ugpOKCHIBHBIE COCIMHEHUS | IIp | 6

Crpoenne u kmaccuukanys cuproB. Kiaccudukamnus crimpToB 1Mo THITY YIIIEBOIXOPOIHOTO paiKaia,
YHUCILY THAPOKCHIIBHBIX [PYIII U TUILy aTOMa YIJIEPOAA, CBI3aHHOTO C THIPOKCUIIbHOHN IPYIIION.
Tomonoruueckuit psa npeienbHbIX OJHOATOMHBIX CIUPTOB. M30Mepus 1 HOMEHKIIAaTypa ajlKaHOJIOB, UX
obmias popmyma. XUMHUYECKHE CBOIICTBA AIKaHOIOB. PeakiyionHas crmocoOHOCTh MpeeNbHBIX
OTHOATOMHBIX cnupToB. CrocoOs! momydeHus cuupToB. OTAenbHbBIE TPEACTABUTEIH aJIKAaHOIOB.
Mertanoi, ero NpoOMBIIUIEHHOE MOJIyY€HUE U IPUMEHEHNE B IPOMBIIUIEHHOCTH. bruonorudeckoe
neiicteue Meranona. Cnenuduyeckne criocoObl MoaydeHus 3TIIOBOro ciupra. dusnonormaeckoe
JIefiCTBHE TAHOJIA.

Mmuoroaromusie ctupThl. OcOOEHHOCTH XUMUYECKIX CBOMCTB MHOTOATOMHBIX CITHPTOB, UX
KadecTBeHHOE OOHapykeHue. OTaebHbIC MPEICTaBUTENN: STHICHIINKOIb, THLIEPHH, CIIOCOOBI UX
MOJIy4E€HUS, IPAKTUYECKOE IPUMEHEHHE.

®eHon. B3auMHOE BIUAHME apOMATHYECKOTO KOJIbIA U THIPOKCUIIBHOM TpynIbl. XUMUYECKHAE CBOMCTBA
(enona kak GyHKUIHS €ro XUMHYECKOTO cTpoeHus1. bpomupoBanue (eHona (kauecTBEHHAs peaKiys),
HUTpOBaHNE (MMKPHUHOBAs KHUCJIOTA, €€ CBOMCTBA M MpuMeHeHne). O0pa3oBaHe OKPAIICHHBIX
KoMILIekcoB ¢ noHoM Fe3+. [lpumenenue ¢penona. [onyyuenne (eHoNMa B MPOMBIIUIEHHOCTH

Tema 2.8. Anpaeruasl 1 KETOHEL | IIp ‘ 4

Tomosnorundeckue psiibl IbIETHAOB U KeTOHOB. [ToHATHE 0 KapOOHMIIBHBIX COSAMHEHHUAX. PU3HUCCKUE
CBOMCTBA KAPOOHUIBHBIX COCTUHEHHI. XMMHUYECKHE CBOMCTBA alIbACTHAOB M KETOHOB. PeaknnonHas
crocoOHOCTh KapOOHUIILHBIX COCNMHEHNN. Peakiui OKHCIICHU allbJeTHI0B, KaueCTBEHHBIC PEaKIIUU Ha
anbACTUAHYIO Tpyniry. Peakuy nNoMuKOHACHCALUH: .

[IpumMeHeHne 1 OMyYeHHE KapOOHMWIBHBIX coequHEeHU. [[puMeHeHNE aTbICTHAOB H KETOHOB B OBITY H
MPOMBIIUIEHHOCTH. OTAENbHBIE TIPEICTABATENHN JIBICTHIOB U KETOHOB, CIIEHU(UIECKUE CIIOCOOBI MX
MOJIy4E€HHS U CBOMCTBA.

Tema 2.9. KapOoHOBBIE KHCIOTBI i X IIPOU3BOHBIE | IIp | 8

[NonsATHE 0 KapOOHOBBIX KUCIIOTaX U UX KIIACCUPUKAIIHAL.

[penenpHBIC OHOOCHOBHBIC KapOOHOBBIE KHCIOTHI. [oMonormyeckuid psa MeXMONCKYIApHEIE
BOJIOPOZIHBIC CBS3H KapOOKCHIIBHBIX TPYII, UX BIHASHUC HA (PU3HUYECKHE CBOHCTBA KAPOOHOBBIX KHCJIOT.
XUMHUYECKIE CBOHCTBa KapOOHOBEIX KHCIOT. CriocoObl omydeH st KapOOHOBBIX KUCIIOT. OTHeNnbHEIC
MPEICTaBUTENN U UX 3HadeHue. BaxxHelmue npencraBuTeny KapOOHOBBIX KHCIIOT, UX OHOIOrHYECKAast
poih, cHe(pUIECKIE CIIOCOOB! MMOTY4YEHNUs, CBOIICTBA ¥ IIPUMEHEHHE MypPaBbUHOIA,

YKCYCHOM ,HaJbMUTUHOBOM U CTEAPUHOBOM; aKPUIJIOBOM M METAKPUIIOBOM; OJIEMHOBOM, JINHOJIEBOU U
JINHOJICHOBOH; I1aBEICBOM; OCH30WHON KHCIIOT.

CrpocHre 1 HOMEHKIIATypa CIOKHBIX 3(PHPOB, MEKKIACCOBAsI H30MEPHS C KAPOOHOBBIMH KHCIIOTaMH.
CriocoOBbI MoTy9YeHus CIOKHBIX 3¢upoB.. OOpa3oBaHUE CIOKHBIX MOIHN3(QUPOB.
[onustinentepedranar. Jlacan kak mpencTaBUTeNh CHHTECTHYECKUX BOJIOKOH. XMMHYECKHE CBOMCTBA U
MIPHUMEHEHHE CIOKHBIX 3()HUPOB.

JKupsl kak croXxHbIE 2(PUPHI HIEpHHA. XUMUYIECKHE CBOWCTBA JKHPOB: THAPOIHN3, OMBUICHHUE,
rupupoBaHue. bruonorndeckas poib KUPOB, X UCIOIb30BAHHE B OBITY ¥ MIPOMBIIIJICHHOCTH.

Conn kapOOHOBBIX KHCIOT. Mbu1a. CriocoObl MOMYYEeHUs COeH: B3aUMOACHCTBHE KApOOHOBBIX KHCIIOT C
METaJulaMi, OCHOBHBIMI OKCHIAMH, OCHOBaHHAMH, COISIMHF; IETOYHON THIPOIH3 CIOXKHBIX d(HPOB.
XuMHUYECKHEe CBOMCTBA COJiei KapOOHOBBIX KHUCIIOT: FHAPOIH3, PEaKI[Hi HOHHOTO 0OMeHa. Mblnia,
CYLIHOCTH MOIOIIETO fAeicTBHsI. OTHONIEHNE Mbla K XKeCTKOH Boje. CHHTETHYECKHE MOTOIIIME CPEICTBA
— CMC (zmeTepreHThl), HX NPEUMYLIECTBA U HEIOCTATKU

CamocrosTenpHas paboTa CTyICHTOB | CP ‘ 4

Penrenne 3anaq v ynpaxkHeHHi mo o0pasity, padbora ¢ HHGOPMAIIMOHHBIMH HCTOYHHKAMH,
HMHJUBUAYaIbHOE JOMAIIHEE 3alaHue

Pemenue 3a1a4 ¥ ynpakHEHHI | IIp | 2

CemecTpoBasi KOHTpOJIbHAs pabora




Tema 2.10. YrneBoasl | IIp | 8

Knaccugukauus yrieBonos buonoruueckas poib yIiieBOAOB, UX 3HAUCHHE B JKU3HHU YEIIOBEKA H
obmiecTBa.

Momnocaxapuapl. CTpoeHHE B ONITHYECKAs H30MEPHsI MOHOCAaxXapuaoB. VX kraccupukanus Mo 9uciy
aTOMOB yIVIepoJa ¥ IpHUpoje KapOOoHMIbHOH rpynmnsl. [I11oKko3a, CTpoeHNE €€ MONIEKYIIbl i (PH3UIEeCKHe
cBolicTBa. TayTomepus. XMMHUECKHE CBOMCTBA MIFOKO3bl: PEAKIIUU 110 aJIbJECTHAHOU Ipynme
(«cepeOpsiHOTO 3epKaja, OKUCICHHUE a30THOW KHCIOTOM, THAPHPOBAaHUE). Peakiiu miroKo36l Kak
MHOTOATOMHOTO CIIHPTA: B3aHMOJCHCTBHE TITFIOKO3HI ¢ ruapokcuaoM Meau (1) mpu komHaTHON
TeMIIepaType 1 HarpeBaHuu. PasnuuHbie THITBI OpoXKEHUs (CIIMPTOBOE, MOIIOYHOKHUCIIOE). [ITI0K03a B
npupoze. buonorudeckas posib U NpUMEHEHUE TI0K03bl. DpyKTO3a Kak U30MEP TIIIOKO3bL.
Hucaxapunsl. Ctpoenne qucaxapuaoB. CTpoeHHE U XUMHYECKHE CBOMCTBA CaxapO3bl.
TexHonOrM4ecKrue OCHOBHI IIPOU3BOACTBA caxapo3bl. JIakTo3a U MalIbTO3a KaK U30MEPHI Caxapo3bl.
Tlomucaxapuael. O0miee cTpoeHne monucaxapuaoB. CTpoeHUE MOJIEKYITBI KpaxMana, aMUIo3a u
aMIIoneKTHH. PU3ndYecKre CBOMCTBA KpaxMala, €ro HaxXoKICHHE B IPHPOJIE U OMOIOTHYeCcKas poilb.
I'mnkxoren. XuMudeckue cBolicTBa kpaxMana. CTpoeHue 3J1IeMEHTapHOro 3BeHa LeJUII0N03bl. BiausHue
CTPOCHHSI TOJIMMEPHOH 11enH HA PUINIECKHE U XUMUYECKUE CBOMCTBRA IEJLTIOI03bL. [ Haponu3
LEJITIONIO36], 00pa30BaHUE CIOKHBIX (PUPOB ¢ HEOPraHNIECKUMH W OPTaHIHYECKUMH KUCIOTaMHU.
CpaBHeHHE CBOMCTB KpaxmMaJja 1 IEeJITI0I03bI

Tema 2.11. AMUHBI, aMUHOKHCIIOTHI, OSIIKH | IIp | 12

Knaccudukamnus u nzomepus aMuHOB. [ oMonormaeckne pAasl IPeaeabHbIX alu(aTHIeCKUX H
apoOMaTHYECKUX aMMHOB, H30MEPHsI 1 HOMEHKJIaTypa. XMMHYEeCKHE CBOMCTBA aMUHOB. AMUHBI KaK
OpPraHUYECKUE OCHOBAHHMSA, X CPAaBHEHUE C aMMHAKOM U APYTHUMH HEOPTaHUIECKUMHU OCHOBaHUAMH.
CpaBHEHHE XHMUYECKUX CBOWCTB ami(aTHICeCKUX U apOMAaTHUCCKIX AMUHOB. AHWIMHOBBIC KPACUTEIH.
[orsATHE 0 CHHTETHYECKUX BOsOKHAX. [[pumenenue u nomydenune amuHOB. [lomyuenne amuHOB. PaboTs
H. H. 3unnna.

AwmunOKkuCIOTHL [ToHsITHE 00 aMHHOKHCIIOTAX, X KIacCH(pUKaLusA 1 cTpoeHne. Onrudeckas H30Mepus
o-aMUHOKHUCIOT. HoMeHknaTypa aMUHOKUCIIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB
aMHHOKHCIIOT U e MpUIHHBI. bunonsapHsie Honbl. Peakiinu konaeHcannu. [lentuanas cBsa3b.
CuHTeTHYeCKHE BOJIOKHA: KallpoH, sHaHT. Kiraccugukanus BoinokoH. Ilonydenne aMHHOKHACIOT, UX
MpUMEHEHUE U OHONOTHIeCKast QYHKITUA.

benku xak npupoansie nonmMepsl. [lepBrdnas, BTIOpHYHAsA, TPETHYHAS M Y€TBEPTUIHAS CTPYKTYPBI
OenkoB. OuoOpUIIAPHEIE B NOOYIAPHBIE OeIKH. XUMUYECKHE CBOMCTBA OCJIKOB: TOPEHNUE, ACHATYpaLns,
THIPOJIN3, KAYECTBCHHBIC (LIBETHBIC) peakqiu. bruonornyeckue GpyHKIHHN OEIKOB, UX 3HAYCHHE

Tema 2.12. AzoTcomepskammuie TeTepOnUKIMICCKASCOCITHCHH.

IIp 4
Hyx/ieMHOBBIEC KHCITOTHI

HyxenHoBBIE KUCIOTHI Kak MpUpoaHbIe nonmuMepsl. Hykmeotuasl, ux crpoenue, npumepsl. ATO u
AJ1®, ux B3auMoOINpeBpalIeHue U pois 3Toro nporecca B npupoxe. [lorstue IHK u PHK. Ctpoenne
JHK, ee nmepuunas n BTopryHas crpykrypa. . Permxanws JJHK. Ocobernoctn crpoernst PHK. Tumst
PHK u ux 6uonornueckue pyukuuu. [loustiue o ponunom koze (komone). bruocunrtes 6enka B )KUBOi
kieTke. [eHHast MHkeHepHs 1 OnoTexHonorusA. TpaHncreHHbie POPMBI paCTEHUI U )KUBOTHBIX

Tema 2.13. buonoruyecky akTUBHbIE COCUHEHUS | IIp | 6

®epmentsl. [ToHsTHE 0 PepMEeHTaX KaK 0 OHONOTHYECKUX KaTaln3aTopax OeIKOBOM MPUPOMIEI.
3aBHUCHMOCTb aKTHBHOCTH ()EPMEHTOB OT TEMIIEPATYPHI M KHCIOTHOCTH Cperbl. 3HaueHHE (PePMEHTOB B
OUOoJIOTUN ¥ MPUMEHEHHE B TPOMBIIIEHHOCTH.

Buramunst. [Tonsitie o Buramunax. Mx knaccudukanust u obo3Hauenue. Hopma norpebienus
BHTAMUHOB.

Topmownsr. [ToHsITHE 0 TOPMOHAX KaKk OMOJIOTHYECKH AKTHBHBIX BEIIECTBAX, BHIIOTHSIONINX
SHAOKPUHHYIO PETYILIIHIO )KU3HEAESSITEIPHOCTH OpraHn3MoB. Kitaccu(ukanus ropMOHOB: CTEPOUIHI,
MIPOU3BOHBIC AMHHOKHCIIOT, MOJIUIICHITHIHBIC H OCJIKOBBIC TOPMOHEI.

JlexapcrBa. Kparkne uctopudeckue CBeIeHNs O BOSHUKHOBCHHH U Pa3BUTHH XUMHOTepanuu. [ pymmst
JIeKapCTB: CyNb(aMHIbI (CTPENTOLH), AaHTHOMOTHUKY (IEHUIMIUINH ), aHTUITUPETHKH (aCITUPHUH),
aHaNbreTHKy (aHAIBIHH). be3omacHsle CrIOCOObI MPUMEHEHHS, JIEKAPCTBEHHBIE (DOPMBI

CamocrosiTenbHast paboTa CTyICHTOB | Cp | 6

Perienue 3a1a4 u ynpakHeHHH 110 00pasity, pabora ¢ HHOOPMAIHOHHBIMH HCTOYHHKAMH,
WHAWBHIYaJIEHOE IOMAIIHEE 3a1aHie




Tema 2.14. Tlonumepst | Ip | 4

Opranndeckre nomuMepsl. CIIoco0b! X MONYYCHUS: PeaKiy MOTHMEPH3ALUU U PEaKIHU
nonukoHAeHcanuH. CTPyKTypBl HOTMMEPOB: THHEHHBIE, Pa3BETBIEHHBIEC M IPOCTPAHCTBEHHEIE.
CTpyKTypUpOBaHUE MOJMMEPOB: BYJIKaHH3AIMS KaydyKOB, yOJIeHHE OCIKOB, OTBEPIKICHUE
MOJIMKOHICHCAIL[MOHHBIX TIOJMMEPOB.

Heopraauueckue nonumepsl. [lonuMepsl — MpOCThIE BEMIECTBA C AaTOMHOM KPUCTAJNIMYECKOU PEILIETKOM:
AJJIOTPOITHEIE BUIOU3MEHEHH yriepoza (anmas, rpaduTt, kapOuH, QyisiepeH, B3aHMOCBSI3b
THOpHIM3alMK OpOUTANel Y aTOMOB yIIIepoJia ¢ IIPOCTPAHCTBEHHBIM CTPOCHHEM aJIIOTPOITHBIX
MonupHKaui); celieH U TEJUTyp LENOYEUHOTO CTPOCHUS.

Tema 2.15. Xummus B )ku3HU 00mecTBa | I1p | 8

XuMHMS U IPOU3BOACTBO. XMUMHYECKas MPOMBIIIIEHHOCTh U XUMUYECKHE TEXHONOTUU. ChIpbe AJis
XUMUYECKOU NPOMBIIUIEHHOCTH.

XuMUs B CEIbCKOM XO3AKMCTBE. XMMHU3ALHS CEIbCKOTO X035MCTBAa U €e HanpaBiieHus. PacTeHus u moysa,
MMOYBEHHBIN TTOTIIOMIAIOIINI KOMIUIEKC. YI0OpeHUs 1 X KiacchupUKausa. XUMUISCKUE CPEACTBA
3amuThl pacTeHni. OTpuIaTeabHbIE TTOCAEICTBUS IPUMEHEHH TECTUIUI0B U O0pbba ¢ HUMH.
Xumu3zanus KUBOTHOBOACTBA.

XuUMUA 1 OKOJIOTHA. XUMHUYECKOE 3arpsi3HEHIE OKPYKAIOIIEH CpeIbl.

XHMHS U IOBCEHEBHAS XKU3HB YeoBeka. JloManHss anteka. Moromue 1 YuCTAIUe CPEeACTBa.
CpenctBa 60pbOBI ¢ OBITOBBIMU HaceKOMBIMH. CpeicTBa TMYHON TUTHEHB M KOCMETHKH. XHMUs H MUILA.
MapKHpOBKH yITaKOBOK MUMIEBBIX U TUTHEHHYECKHUX MMPOIYKTOB H YMEHHUE X YUTATh. DKOJIOTHs
KMINIIA. XUMUsI U TEHETUKA YEJIOBEKa

Pemenue 3aa4 v ynpaxHeHHH | IIp | 2
Kontponshas padora o "Oprannyueckoit Xumun"

CamocrosaTensHas paboTa CTyICHTOB CP | 2
IK3aMeH 24
Ox3aMeH Ox ‘ 24

* - Jlex — nexyuu; Ilp — npakmuueckue 3anamus; CP — camocmosmenvuas paboma; JIP —
nabopamopmwsie pabomul.

3. YCJOBUA PEAIM3ALIUU ITPOTI'PAMMBI IUCIHUITIJINHBI
3.1. TpeGoBanus K MUHHMAJBLHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecnedeHHIo

s peanu3anuu nporpaMMbl y4eOHOM AUCIUILIMHBL IPETyCMOTPEHBI CIICHUaIbHbIC TIOMEICHHUS,
MPUBEIEHHBIM B I 6.3 OCHOBHO# 00pa3oBaTeNIbHOI MPOrpaMMBI CITEIUATBHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecneuernue OUCYUNIUHbBL

Tun aynuropuu OcHauleHune ay1uTOpUU
Cneunaan3npoBanHoe yuedHoe oGopynoBanue, [1O n maTtepuasibi
AJI5l OCBOCHHS IUCHMILIHHBI (IPH HEOOXOAUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

Y4eOHO-TPEHUPOBOYHBIH [IpensarcrBust: «PoBy» 1 mt., «JlabupuaT» 2 mTt., «3a00p ¢ HAKIOHHOH
xomruteke «Ilomoca npensiTcTBHiA |10CcKO#» 2 MIT., «Pa3zpyrmeHHsii MocT» 2 mT., «Pa3pymeHHas
«tOnmop» (3-37(mosnoca nmecTHUIa» 2 mT., «CTeHKa ¢ AByMs ponoMaMm» 2 mT., OTHHOTHBIH
TIPENATCTBHH )) OKOII /1715 CTPENBOBI M METaHUs TPaHar 2 IIT.

KpriThie OeroBbie JOPOXKKH (TUL. 675 KB.M.), OTKpBITasi CIOPTapeHa
(. 21330.1 xB.M.), pyTOOIBEHOE ITOTIE C CHHTETHIECKUM MOKPBITHEM
marep LXTII (. 7512.6 xB. M.), pyTOOIBHOE NONE C CHHTETHYECKUM
nokpeiTieM autep LXIV (. 7756.1 kB.M.), BKITIO9ast TpEHaXXEPHI,
TpeHaKEPHbIE KOMILICKCHI (TPeHAKEPHBIH 3ai1 001Iehu3nuecko
MOJITOTOBKN ), CHOPTUBHBIN KOMIUIEKC (CTOPTHBHBIN 3a1 1. 1468
KB.M.)

OO0O CrniopTUBHBIN KOMIUTEKC
"FOnocts" (8-Crannon)

3.2. Uudopmanuonnoe obecrieuenne o0yueHnst
Ilepeyensb pexoMeHIyeMbIX Y4eOHBIX H31aHuil, NUHTepHeT-pecypcoB, 10N0JHUTEIbHON
JINTEPaTypbl

OcHrosuble UCIMOYHUKIL:

1. Jlebenes FO. A., @anees I. H., TonmybeB A. M., [llanoan B. H., CremanoB M. b. Xumus.
3amauauk : Yuebnoe mocobme mst CITO. - Mocksa: IOpaiit, 2022. - 236 c¢ - Tekct
snextpoHHbIi. - URL: https://urait.ru/bcode/491053
2. Epoxun 0. M., Kosanésa W. b. Xumus /uig npodeccuil U crenuanbHOCTEN TEXHUYECKOTO U
eCTeCTBEHHO-HayuHoro mpoduieit : Yuebnuk s cryseHtoB CIIO. - Mocksa : Axanemus,
2021. - 448 c. - Tekcr : snektponnbid. - URL: https://academia-moscow.ru/catalogue/
4831/551063/




,ZZOI’lOJlHLlI’HEJleble UCMIOYHUKU.

Pecypcol ungpopmayuonno-menexommyHukayuoHuou cemu « lumepnemy:

1. ObC PYJIH u ctoponnue 9bC, Kk KOTOPBIM CTY[AEHTHl YHUBEPCUTETA UMEIOT TOCTYI Ha
OCHOBAHUH 3aKIJIFOYEHHBIX JIOTOBOPOB:

- Hay4Has snekTpoHHast ononmuoreka eLIBRARY.RU https://www.elibrary.ru/

- OBC Znanium https://znanium.ru

- OBC «YHuBepcurerckas onbmuorexa onitaitH» http://biblioclub.ru

- Obpasoparenbras mardopma KOpaiit https://urait.ru

- OnekrponHo-6udmotreudnas cucrema PY/IH — 5bC PY]IH http://mega.rudn.ru/MegaPro/Web

2. bassl JaHHBIX U IMOUCKOBBIC CUCTCMBI:

- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/
- mouckoBast cuctema Google https://www.google.ru/
- mouckoBast cuctema Anzaexc https://www.yandex.ru/

Memoouueckue mamepuanst 015 00y4AOUUXCS

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI

KOHTpOJIB U OLICHKA PE3YJIbTaTOB OCBOCHUA NJUCIHUINIIMHBI OCYIIECTBIIAACTCS MIPLEIIogaBaTcjieM B
npouecce MpoBEACHUA IIPAKTUICCKUX BaHﬂTHﬁ, TCCTUPOBAHU:, 4 TAKKC BbIITOJIHCHH A
06y“IaIOH_[I/IMI/IC$I HUHAWUBUAYAJIbHBIX 3a,I[aHHFI.

Tabnuya 4. Konmpons u oyenka pe3yibmamos 0C80eHUs: OUCYUNTUHDBL

PesyabTaThl 00yueHust ®opMbl H METOABI KOHTPOJIA U OLIEHKHU
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMS) pe3yJIbTaTOB 00yUeHH sl
3HaHu: Ananmus u OILlEHKa BBIIIOJIHEHUS

VHWBHUyaJbHBIX 33JaHUH, PACUeTHBIX padoT,
OIIpOC, TEMAaTHUYECKUH TUKTaHT,

KOHTpOJIbHAsI paboTa, TMpakTUYEeCKUE 3aHSITHA,
JIOMalIHHE paboTsl, KOMIIBIOTEPHOE
TECTUPOBAHHUE, B3anMokonTpOIH U
CaMOKOHTpOJIb  cTyzaeHToB.  IlomHora M
rPaMOTHOCTb  IOATOTOBJIEHHBIX  JOKJIAO0B,
cooOIIeHN, TIPE3EeHTaIHA.

Ymenus: HaGmronenne, KOHTPOJIb TIperojaBaTesiss 3a
NESITENIBHOCTRI0  OOyYaroIIMUXCsl, aHau3 U
OIICHKAa ONTHUMAJbHOCTH METO/a pPEIICHHS
3ama4, Oecena, ompoc, MPaKTUISCKUE 3aHSATHUS,

JIOMAIlTHHE paboTHI, KOMITBIOTEPHOE
TECTUPOBAHHE
IIpakTrueckuii ONbIT: HaGmronerne, KOHTpOJIb TIperojiaBaTesiss 3a

JIESITEIIbHOCTRI0  OOYYAIOIIUXCsl, aHaJM3 U
OIlEHKa ONTUMAJIBHOCTU METOJA PEHICHUs
3a/ad4, BBIIIOJTHCHUE 178 3amnnATa
HHIUBHUIYaJbHbBIX 3aJaHUMN.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
o0y4yaroummxcsi mo AucuuIuinue « XuMus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



