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1. IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA
1.1. Hear u3apauv AUCHUILIHHBI
Heab AUCHUNIMHBI MOJTOTOBKA BBHICOKOKBATH(DHIIMPOBAHHBIX CIICIIUAIHMCTOB, CIIOCO0-
HBIX BBITIOJHATH JIAOOPATOPHBIE UCCIACAOBAHUS XUMHUYECKUMH METOJaMH, CAaMOCTOSITEIBHO TJIaHU-
poBath X011 pabOThl ¢ XUMUYECKUMHU PEarecHTaMH U MOJA0MPATh HEOOXOIUMBIC METOJIBI IS pele-
HUSI KOHKPETHBIX 3a]1a4.

3agaum qTUCHMIJIMHBI:
- [IpouHOE OCBOEHUE TEOPETUYECKUX 3HAHHI B 00JIACTH OCHOBHBIX Pa3/efioB XMMHU;
- ObecrieueHre HaBBIKOB JIAOOPATOPHOU PabOTHI B XMMHH;
- [IpuobOperenue cTyJeHTaMH YMEHHUH CaAMOCTOSITEIILHOTO MOMCKa WH(POpMAUK B 00JaCTH XH-
MUH, €€ aHaJu3a U UCIOIb30BAaHUS B MPOIECCe YICOHOH M HAYYHO-TIPAKTUYECKOM NesTeIbHO-
CTH.

1.2. IlltanupyemMble pe3y/IbTaThbl 00y4eHUsI

B pe3ynbTare ocBOEHUsI JAHHOM AUCLMILUIMHBI y 00y4aromuXxcsi GOpMUPYIOTCS CIEAYIOLIE KOMIIe-
TEHLIUU
VYK-1. Cnoco0GeH ocylIecTBIATh KPUTUUECKUN aHaIu3 MPOOJIEMHBIX CUTYalMil HA OCHOBE CHUCTEM-
HOTO M0/IX0/1a, BbIpadaThIBaTh CTPATETUIO IEHCTBUIN
OIIK-6. CriocobeH opraHu30BbIBaTh YXOA 3a OOJbHBIMH, OKa3blBaTh HEPBUYHYK MEIUKO-
CaHUTAPHYIO TIOMOIIb, 00ECIIEYNBATh OPTaHU3ALUI0 PabOTHl M MPUHATHE MPO(HECCHOHATBHBIX pe-
LICHUH [TPU HEOTJIOKHBIX COCTOSHUAX HAa JOTOCHUTAJIBHOM 3Talle, B YCIOBUAX YPE3BbIYAlHBIX CHU-
TyaluH, SMUAEMUI U B 04arax MacCoBOI'O MTOPAKEHUS
OIIK-7. CriocobeH Ha3HayaTh JIEYEHHUE U OCYILECTBIIATH KOHTPOJIb €ro 3pPeKTUBHOCTH U Oe3omac-
HOCTH

2.MECTO JUCHUILINHBI B CTPYKTYPE OBPA3OBATEJILHON ITPOI'PAMMBI

JucuumirHa BXOAUT B MOAYJb «Moayiib Mpo(uiIbHOM HAIIPaBI€HHOCTH» B 0053aTENIbHYIO
yacTh bioka 1 «/lucuurinnsl (MOayNIn)» U SBISETCA 00sS3aTeabHON A u3ydeHus. s ocBoeHus
JUCLUIUIMHBl CTYIEHTBHl MCIOJNB3YIOT 3HAHUS, YMEHUS U BHUJBI ACATEIbHOCTH, NOJYyYEHHBIE NPHU
W3Y4YEHUU XUMHH B CPEIHEN HIKOJIE.

B pe3ynbTare 0CBOEHUS AUCHUILIMHBI CTYJEHTHI, B YaCTHOCTH, NPHOOPETaroT 3HaHUS B 00-
JIACTH CTPOEHHUS U cocTaBa BemiecTB. OJTHOBPEMEHHO y CTYJIEHTOB BbIpadaThIBalOTCS YMEHHS B 00-
JIaCTU MPOBEJCHUS JIAOOPATOPHBIX PadOT, B TOM YHUCIE U C MEAMLMHCKUMH 00BEKTaMHu, GpopMupy-
€TCsl TOTOBHOCTh K BOCIIPUSITUIO HOBOT'O TEOPETUYECKOT0 MaTepuana U MPaKTUYECKUX HaBBIKOB B
00J1IaCTH XUMHH, OUOJIOTUN U METULIUHBI.

B cBs13u ¢ TeM, 4TO B mpoliecce OCBOCHUS Kypca XMMHUH CTYACHTbHI IPUOOpETatoT Heo0X0 1-
MbI€ 3HaHHUS B 00JIACTH OOIIEH U HEOPraHUYECKOH XUMUM, OCBOCHUE JUCHUIUINHBI « XUMHUS» SBIIS-
€TCsl HEOOXOAMMBIM JIJIS TOCIEIYIOIIET0 U3YUeHHs TAKUX JUCHMIUINH Kak «buoxumusay», «dusuka u
MmaTteMaTnkay, «HopmanbHas dusznonorus», «AHanuTHUYeCKas XUMUD», «Dapmakonorusy «Meau-
LUHCKAs SKOJIOTUSI», « T OKCUKOIOTHSI».

3.0PbEM U COAEP)KAHUE JUCLHHUITJIMHbBI

3.1. O0beM TUCHUTIINHBI

KomnyectBo
ITokazaTens 00beMa TUCIUATUTHHEL
O0BeM IUCIUIUIMHEI B 3aU€THBIX €IHHHUIIAX 4
O0BeM TUCUMIUIMHEL B Yacax 144




KonrakTHas pabora: 90,5
Jlexuuu 16
JlaGopaTopHble 3aHITHS 24
[IpakTUueckue 3aHATUS 48
KoHTaKTHBIC Yackl HA MPOMEKYTOYHYIO ATTECTAIUIO: 2,5
3aueT 0,2
DK3aMeH 0,3
[Tpendk3amMeHaMOHHAS KOHCYIbTAIINS 2
CamocrosiTenbHas padbora 36
KoHnTtposb 17,5

®opma NpoMEKYTOUHON aTTECTALUU: 3aUeT B 1 cemecTpe, 3K3aMeH BO 2 CEMECTPE.

3.2 Conep:xanue TUCHUNIHHBI

HaumeHoBaHue pa3jie/ioB (TeM)
JMCHMIUIMHBI ¢ KPATKUM CO/epP:KaHueM

KoJs1-Bo yacos

IIpakTHYeckue 3aHA-

THA

JlabopaTropHble 3aHs-

THA

Paznen l. BBeaenue. OCHOBHBIE XMMHYECKHE 3aKOHBI U IMOHATHUS XH-
MuH. OCHOBHBIE 3TaIThI Pa3BUTUA XUMHUHU

ol Jexknun

Paspnen I1I. AToMHO-MOJIEKY/ISIpHOE YUYeHUe

N

Tema 1. Xumuyeckuii djaement. Ctpoenmne aroma. lcropuue-
CKHE aCIIeKThl pa3BUTHs NPEACTABICHUNA O CTPOEHUM BemiecTBa. Moenb
Jx. ToMcoHa. DKcnepUMEHTaIBHBIE JOKA3aTeIbCTBA CIOXKHOIO CTpOE-
Hus aroma. ®oTtord ek, KaToAHbIE Ty4H, SIBICHUE PAJHMOAKTUBHOCTH.
Omneitet 3. Pesepdopaa, mmanerapHas mozens atoma. KopryckynspHo-
BOJIHOBOW Jyanu3M. YpasHenue Ilnanka. [loctynarer H. bopa, opOutsl
bopa. [lonsTus xBaHTOBOM MexaHHWKH. Y paBHeHue lllpeaunrepa. [Ipun-
uun ['elizenOepra. BonHoBas pyHKuMsa U ee CBOWCTBA, KBaJgpaT BOJIHO-
BOM (yHKIMM. XapaKTEepUCTUKU aTOMHBIX OpOuTasiel, KBAaHTOBbIE YHC-
na, hopMsl s-, P-,d- aroMHBIX opOuTaneil. COCTOSHHUE AIIEKTPOHA B aTO-
M€, JJIEKTPOHHbIE KOH(PHUrypauuu aToMoB. [IpHHIMI MHHUMyMa 3HEp-
ruu, npasuia Kieukosckoro, npasuino XyHaa, npuHuun [aymnu.

[EEN

Tema 2. Ileppoauyeckuii 3aK0H M NEPHOIUYECKAST CHCTEMA XH-
Mu4yeckux 3jaeMeHToB [I.A. MenaeseeBa. OTKpbITHE TEPUOTUYECKOTO
3aKOHa u CO37aHue
NepUoaAnYECKor cucrteMsl. CTpYKTypa MEPUOINIECKON CUCTEMBI: IEPHO-

JIBI,




TPYIIbl, TOATPYNHbL. « TUIUYHBIE» 3JIEMEHTHI, IEPEXOIHBIC HJIEMEHTHI.
s-,p-, d-
aneMeHThl. JlanTaHou kI, akTUHOU KL, [IposiBiIEHNs TEPUOUYHOCTH U3-
MEHEHHUsI CBOWCTB 3JEMEHTOB CHUMOATHOE HW3MEHEHHIO JJICKTPOHHOTO
CTPOCHMUS, IMaroHaJIbHOE CXOJICTBO. MeTauibl 1 HEMETAJUIbl, TOTEHIA-
JIbl MOHHU3ALMH, CPOJICTBO K BJIEKTPOHY, JIEKTPOOTPULATEIBLHOCTD JJIE-
MEHTOB, aTOMHBIE U WOHHBIE PAAUYChl. ['paHULIBI NEPUOIUYECKON CH-
CTEMbI. DJI€MEHTapHbIE YaCTHULIBI, JJIEKTPOH - TO3UTPOH, HYKJIOHBI, PO,
nedeKT Macchl, SJIEPHbIC CHIIBI TPUTSHKCHUS U OTTAIKUBAHUS, U30TOIIBIL.
Hcnonap3oBanne M30TONOB B MegulinHe W Oumosoruu. M3oromms. SIBie-
HUE PaJIMOAKTUBHOCTH, BUJIbI PAIMOAKTUBHOIO pacnana. BiusHue panu-
aluy Ha OMOJIOTHYECKUE 0OBEKTHI, paAHAIIMOHHBIN YKOIOTHYeCKuil (hak-
TOD.

['mmore3a OGonpiioro B3ppiBa. Bo3HMKHOBEHHE 37eMEHTOB BO Bcee-
JIGHHOM U reOXMMHUYECKHi cocTaB 3eMiu. [IpuuuHbl OTIWYUNA dJIEMEHT-
HOTO cocTaBa IiaHeT. OTau4rsi OMOTEHHBIX AJIEMEHTOB UX KJIapKH.

Tema 3. Xumunueckasi cBsi3b U MoJiekyJa. Kiaccudukanus xumu-
yeckux cBa3eil. KoBaneHTHas, HOHHAs, METANINYECKAsi XUMHUUECKUE CBS-
3M; MEXMOJIEKYJIIpHbIe B3auMoAeUcTBUA. OCHOBHBIE XapaKTEPUCTHKHU
XUMHYECKOM CBSA3M U MapaMeTpbl MoJeKyibl. KoBaieHTHasl CBSA3b, KBaH-
TOBO-XMMHYECKOE pacCMOTpeHue. MeTo1 BAJICHTHBIX CBA3€H, METOJ MO-
JeKynsapHbIX opoutaneil. [lenokanusanus cBsazeil. CTpoeHre KuUciopoaa
Y a30Ta, pa3jIuyns UX [IOBEIECHUS B IPUPOAE U B )KUBBIX CUCTEMAX.

CrpoeHre KOBaJIEHTHBIX MoJIeKyJ. ['ubpunu3zanms, ocHOBHbIE (op-
MBI MOJIeKYI1. Teopus crpoeHust byTiiepoBa, OCHOBHBIE BUBI H30MEPUH -
CTpPYKTypHasi M cTepeousoMmepus. m,c-Jlnacrtepeomepus, omnThyecKas
n3zomepus. CUMMETpUsl MOJIEKYIT M OpOHUTanel.

HoHHas CBsA3b U €€ CBOMCTBA, CTENIEHb HOHHOCTH CBSI3U.

Mertamueckast CBsi3b, €€ MPUPOJIa U OCOOCHHOCTU. 30HHAsT TEOPUS
IPOBOJIMMOCTH KPUCTAJIIOB.

JlanbHue cBA3M - MEXMOJIEKYIISIpHbIE B3auMoaencTBus. OpueHTanu-
OHHbIE, WHIYKIIMOHHBIE, JHUCIEPCUOHHbIE B3auMoOJeWcTBUA. J[OHOpPHO-
aKLENTOPHbIEC B3aUMOJICHCTBHS (BOJOPOIHBIE CBSI3M).

Paznen IIl. Kuaccupukanuss m cBoiicTBa OCHOBHBIX XHMHYECKHX
Bewmecrs. Hemeramisl 1 Meramuisl. Heopranudyeckue U opraHM4ecKue
COEIMHEHHS. DJIEMEHTOOpPraHndeckue coeauHeHus. KoMruiekcHsle co-
enuHeHus. CBOMCTBA COEIMHEHUI B 3aBUCUMOCTH OT NPUPOJBI XUMHUYE-
ckux cBsizeil. Kucnornele, ocHOBHBIE M aM(OTEpHBIE COEANHEHHUS.

Tema 1. IlpocTbie u cioxHbIe BemecTBa. Oxeuabl. Knaccuduxka-
s, HOMEHKJIAaTypa, METOABI ITOJYUCHHA, OCHOBHBIC CBOMCTBA. FI/I)IPOK-
CHU/BI. KJ'IaCCI/I(i)I/IKaHI/ISI, HOMCHKJIaTypa, ME€TOAbI MMOJTYUCHUSA, OCHOBHBIC
CBOMCTBA.

Tema 2. IIpocTtble U cioxkHble BemecTBa. Kucinorsl. Kiaccuduka-
115, HOMEHKJIaTypa, METO/bl MOIY4YE€HHUs, OCHOBHbIE cBoiicTBa. Coun.




Knaccuduxarysi, HOMEHKIaTypa, METO/IbI MOJyYeHHsI, OCHOBHbBIE CBOM-
CTBa.

Pa3nen IV. OcHOBBI XUMHYECKOH TEPMOIMHAMUKHU, KHHETHKA XH-
MHYeCKHX MPOIECCOB

Tema 1. OcHOBBI XUMHYECKOIT TepMoauHaMuKkH. Kimaccudukarus
XUMHUYECKUX PEaKIfil, 3aKOHOMEPHOCTH MX OCYIIECTBICHUS.

TepMonuHaMuueckoe paBHOBECHE, IapaMeTphl TEPMOAMHAMUKH
OIpPEAEIAIOUINE COCTOSHUE CUCTEMBI. DHTAIBIINS, IEPBBIN 3aKOH TEPMO-
JTMHAMUKH.

OK30TepMHUYECKUE M SHAOTEPMUYECKHE Ipolecchl. 3akoH [ecca,
CTaHJapTHBIC SHTAIBIINU 00pa30BaHUS BELIECTBA.

OHTponusi, BTOPOH 3akoH TepMoAuHaMHUKU. CBoOOAHAs »SHEPruUs
(oueprus ['m66ca). DHepreTnka XMMUYECKHUX TMPOLECCOB. Y CIOBHUS Ca-
MOTIPOU3BOJIBLHOTO OCYIIECTBICHHUS XUMHUECKUX MTPOILIECCOB.

Tema 2. Kunernka xummuuyeckux nmpoueccoB. CKOpoCTb XUMHUYE-
CKOM1 peakiinu, ee 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB, METOJIBI €€ pe-
ryJupoBaHMs. 3aKOH JeWcTByrolmux Macc. KoHcraHTa ckopoctu peak-
uuu. Kunernueckoe ypaBHeHUE peaklMd. MOJEKYJISPHOCTh U MOPSAOK
peakuuu. BimsHHMe TeMiiepaTypsl Ha CKOpPOCTH peakuui. Temmeparyp-
HBI Kod(pdunueHt peaknuid. [Torstne 00 >PpGeKTHUBHOM COyIapeHUH.
OHeprusi akTUBALUU, JUCIIEPCUOHHOE PACHpEesIEHUE YacTHULl 110 HEp-
UM, ypaBHeHHE AppeHuyca. PeakiimonHas ciocoOHOCTb BELIECTB.

Karanutuueckue npoueccel. ['eTeporeHHble 1 TOMOTE€HHBIE KaTau-
3aTOpPbI U KaTaJUTUYECKUE CUCTEMBI. Poiib KaTamu3aTopoB B Ouojoruye-
CKHUX Tpolieccax, npupoje u Texnonoruu. [lonstue o pepmeHTax.

OO6patuMble 1 HeOOpaTUMBbIEe MPOLECCH. XUMHUYECKOE paBHOBECHE,
€ro KMHETHUYECKUE U TEpMOJAMHAMHUYecKHe ycioBusa. CMelleHne XUMHU-
YECKOro paBHOBecHs, (akTophl, Biuswoomue Ha Hero. [lpuammn Jle-
[larenbe.

Paznen V. PacrBopbl: nmpouecchbl, oCyliecTB/sieMble B pPacTBopax,
AUCCONMALNS, PEAKIHHOHHOI0 00MeHa.

Tema 1. PacTtBopsl u pacTBopuTean. PacTBopuTeny NoaspHOTo U
HENoJsApHOro TUnoB. Boga - ocHOBHOU pacTBOpuTens B npupoge. Co-
CTaB, JJICKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE BOIBL. BomoponHbie
CBSI3M M acCOLMAIMS MOJIEKYJl BOJBI B KHJKOM M TBEPJIOM COCTOSIHUU.
AHOMannu pU3NYECKUX CBOMCTB BOJIbI. POJb BO/IBI B OMOT€O1IEHO3E.

HcTtunnble pacTBopbl. Mexanu3Mmel pactBopeHus. TemnoBoi s¢dexr
npouecca pactBopenus. I'uaparnas treopust pactsopos .M. Mennenee-
Ba.

Kpucrammornaparsl. Knarparsl.

PacTtBoprMOCTh TBEpABIX BELIECTB B Boje. HachllieHHbIE, KOHIIEH-
TPUPOBaHHbIE, pa30aBICHHbIE, TEPECHIIEHHbBIE pacTBOPhl. CrIoCOObI BbI-
pakeHUsl KOHLIEHTpAaLMi B pacTBopax. BiMsHue Temmeparypbl Ha pac-
TBOPHUMOCTb TBEPJIbIX BEIIECTB.




CoiicTBa pacTBOpoB. [lempeccus Temieparyp IJIaBJICHHUS PacTBO-
POB, TIOBBIIIICHAE TEMIIEPATyp KHUIIEHHs pacTBOpoB. Kpuockomus u 30y-
muockonus. Auddysusa. Ocmoc. 3akonsl Payns, Baut-I'odda. 3nauenue
muddy3uu u ocMoca B OHoreoneHo3e. TEeXHUYECKUE U IKOJIOTUICCKUE
NPUMEHEHUS OCMOcCa.

PactBoprMocTh ra3oB B Boze. 3akoH I'eHpu.

Tema 2. Teopus 3jekTposuTnyeckoi ruccounannu C. AppeHu-
yca. M3oronunueckue ko3dduiuientsl. PactBopsl anexrponutos. Katuo-
HBI U QHUOHBI.

Crenens nucconumanuu. CuibHble U ciiadble 3ekTposuThl. Koncranra
nucconuanuu. 3akoH pazbasienus OctBanbaa. Kosddunuentsr akTus-
HocTH MOHOB. ConbBonMTHYECKAs: Teopusi Kabiykona.

KoncranTtsl aucconmannu KUciaor, ocHoBaHuil. [IpousBenenue pactBo-
pumMocTtu cosieil. Teopus kucioT u ocHoBanuii bpencrena-Jloypu; amnpo-
TOHHAsI TEOpUS KUCIIOT U OCHOBaHMi1 JIptonca.

Bogna kak snextponut. KoHueHTpanus HOHOB TUIPOKCOHUS U TUIPOK-
cua-aHnoHoB. MoHHOe mpou3BeaeHne BoJbl. BogopoaHblil mokasarerns,
pH. Ompenenenne KUCIOTHOCTH U OCHOBHOCTH pacTBOpoB. Ponb u
MPUHIUIIBI ACHCTBUSA UHAMKATOPOB. POJIb KUCIOTHOCTH U OCHOBHOCTH B
OMOJIOTMYECKUX CpellaX, OpraHax >KUBBIX OpraHM3MOB, MouBax. bydep-
HbIE pacTBOPHL. KHCIIOTHO-OCHOBHOM TOMEOCTa3 B OpraHu3Me.
OcHOBHBIE peaKIUU B paCTBOpaxX 3JMEKTPOIUTOB. IOHHO-MONEKYISIpHbBIE
YpaBHEHHUS PEaKIUil.

I'unponus. Koncranra ruaponusa. CMenieHne paBHOBECHs TIPU TUIPO-
am3e.

Paznen VI. Dnexkrpoxumus.

Tema 1. OKHCIUTEIHbHO-BOCCTAHOBHUTEIbHbIC Npouecchl. Tu-
IMUYHBIE OKHCIIUTEIHN H BOCCTaHOBUTEIIH, OKHUCJIUTEIHHO-
BOCCTaHOBUTENbHAS IBOMCTBEHHOCTH (amdoTepHOCcTh). Kinaccuduxarms
OKHCIIUTEIbHO-BOCCTAHOBUTEINBHBIX pPeakUuid. MeToapl 3JIEKTPOHHOIO
OanaHca ¥ oaypeakiuii. 3Ha4yeHHe OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
nporeccoB B OuoreoreHose. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE TO-
TEHIMaJbl, CTAHJAPTHBIN BOJOPOJHBIA AIEKTpoa. YpaBHeHue Hepcra.
DIEKTPOXUMUYECKUN PsiI CTAaHIAPTHBIX DJIEKTPOIAHBIX TMOTEHIIMAJIOB.
BzanMoeiicTBHe METAILIOB C KMCIIOTaMH.

DIIEKTPOIN3 PACIUIaBOB U PACTBOPOB DJIEKTPOIUTOB. AHOIHBIE U
KaToJHbIe npouecchl. 3akoHbl Dapanes.

Tema 2. DieKkTpoxMMHYeCKHe YCTPOHCTBA. TEXHOIOrMYECKOe
UCIIOJIB30BAHUE DJIEKTPOJIM3a U IPYTUX JIEKTPOXUMHUUECKUX IPOLECCOB
U UX JKOJIOTMYECKHE HEJOCTATKM W MPEUMYILECTBA. DIEKTPOXUMHYE-
CKHME YCTPOMCTBA: FaJIbBAHUYECKHE JIIEMEHTHI, aKKyMYJISATOPBI, TOIJIUB-
HBIE DJIEMEHTHI (BOJIOPOAHAS SHEPreTHKA). DIEKTPOXUMHUYECKOe HaHe-
CEHUE NMOKPBITHI: raJbBAHOIIIIACTUKA, TAIIBBAHOCTETUS U JP.

Paznen VII. Xumus koMmiuiekcHbIX coeuHeHuil. CTpyKTypa Ko-




OpAMHAIIMOHHBIX coenuHeHUH. OCHOBHBIEC MOJIOKEHHUSI TEOPUH KOOPIH-
HAIMOHHBIX coenuHeHnid A. Bepuepa. Koopaunanuonnas cBszb. Kom-
IIeKco00pa3oBarTellb U €ro KOOpAHHAIMOHHOE Yucio. Jluranasl (KoM-
IUIEKCOHBI) U IEHTaTHOCTh. BHyTpeHHss cdepa, BHEMmHssA cdepa, 3apsi
KOMIUIeKCHOro HoHa. Kiaccupukauus komiuiekcoB. Jlucconuanus
KOMILIEKCOB M MX YCTOMUMBOCTh. BakHelIne HeopraHuyeckue u opra-
HUYECKUE KOMILJIEKCOHBI: BOJA, aMMHBI, KapOOHMJI, [IMAHUMABI, X€JIaThl
Pa3JINYHBIX THUIIOB, LUKINYECKHE KOMIUIEKCOHbI (IIOP(GUPHUHBI, XJIOpHU-
HBI, KpayH-3¢upsl). Baxkneiimme npumMepbl KOMIJIEKCOOOpa3oBaHUs B

OMoornYecknx 00beKTax: Xyuopoduiul, remorioduH, Ko-pepmeHTsI.

Pasznea VIIl. Xumust OMoreHHbBIX 3JIEMEHTOB.

Tema 1. CBoiicTBa OMOreHHbIX MeTaJLJI0B. PoJIb MeTaINIOB B KH-
BbIX opranusmax: Li, Na, K, Ca, Mg, (KoOMIOHEHTBI MeTAJLIOEPMEHTOB
- MukpodaemMenTsl Fe, Mn, Cu, Mo, Zn, Co, Mn, Al)

Tema 2. CBoiicTBa OMOTeHHbIX HEMeTAJLJIOB, U X BaKHeHIINX
coeuHeHHUii. Poib HEMETAIUIOB B KUBBIX OopraHu3zMax: opratoressl (C,
H, O, N, P, S, CI, Si). CroiictBa mukpoasiementoB F, Br, I, Se, B.

Tema 3. XumMnueckuii cocTaB KUBbIX 00beKTOB 3emin. Makpo-
¥ MUKPOAJIEMEHTHI B IPUPOJIHON Cpe/ie U B OpraHU3Me, OMOJIOrHYECKOe
KOHLEHTpupoBaHue. JKu3HeHHO HeoOXoauMblIe (HE3aMEHUMBbIE) 3JIEMEH-
ThI U IPUMECHBIE SJIEMEHTHI

Hroro

16

48

24

4.YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJABHON PABOThHI

OBYYAIOIIUXCHA
Tembl na1s1 ca- | U3yuyaemsle Bonipo- | Kouu- ®opmbI ca- Metoauye- DopMbl
MOCTOSITEJIb- Chl YecTBO | MOCTOSITE/b- ckoe obec- OTYETHO-
HOI'0 M3y4YeHHHA 4acoB | HOIl padoTbI NneYeHune CTH
Paznea 1. OcHoBHBIE XuMHuue- | 4 Pabora ¢ YuebHo- Jloxma,
Beenenne CKHE 3aKOHBI U I10- yueOHoil u- meroauye-  pedepar
HATUS XuMuU. Oc- TepaTypou u cKoe obecrie-
HOBHBIE ITallbl pa3- pecypcamu YEHHE JUC-
BUTHS XUMHUH cetn «MHTEp- | IUIUIMHBI
HET», IOJr0-
TOBKa JIOKJIa-
J1a, TOATOTOB-
Ka pedepara
Paznean I1. CrpykTypa nepuo- 6 PaboTa c VYuebHo- oxman,




ATOMHO-
MOJIEKYJISIPHOE
yueHue.

TUYECKOU CUCTEMBI:
MIEPUO/Ibl, TPYIIIIHL,
noarpymmsl. «Tu-
IIMYHEIC)» DJICMCHTHI,
MEePEXOHBIE dJIe-
MEHTEI. s-,p-, d-
aJIeMeHTHI. JlanTa-
HOUJIBI, aKTHHOMIEI.
IIposiBnenus nepuo-
JUYHOCTH U3MCHE-
HHS CBOICTB dJIe-
MEHTOB CUMOATHOE
H3MEHEHMUIO DJICK-
TPOHHOI'O CTPOCHHS,
JHaroHajbLHOE CXOI-
CcTBO. MeTtanibl u
HEMEeTaJlJIbI, IOTCH-
[IMajIbl MOHHU3AIUH,
CPOJICTBO K 3JICK-
TPOHY. DiIeMeHTap-
HBIC YaCTHUIIbI, JJICK-
TPOH - TTO3UTPOH,
HYKJIOHBI, PO, Jie-
(dheKT mMacchl, saep-
HbIE CUJIBI TPUTSKE-
HMS U OTTAJIKHBA-
HHS, U30TOIIBL. SIB-
JIEHWE PaJIMOAKTHB-
HOCTH, BUJIBI PAIHO-
aKTUBHOTO pacraja.
XuMHYeCcKas CBSI3b U
Moutekyna. Knaccu-
bukanus Xummu4ie-
ckux cBa3el. Kosa-
JICHTHAs, MOHHAs,
MeTaJIndecKas Xu-
MHYECKUE CBS3H;
MEKMOJIEKYJISIPHBIE
B3aMMO/ICHCTBUS.
OcHOBHBIE XapaKTe-
PUCTUKH XUMUYE-
CKOH CBSA3U U Iapa-
METPBI MOJICKYITBI.
KoBanenTHas cBI3b.
CrpoeHnue KoBa-

yueOHOI JTH-
TepaTypou u
pecypcaMu
cetu «HTep-
HET», IOJr0-
TOBKa JJOKJIa-
Jia, IOATOTOB-
ka pedepara

METOAUYC-
cKoe o0ecrie-
YeHHeE JIHC-
HMUITJIMHBI

pedepar
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JIEHTHBIX MOJIEKYIL.
I'uGpuau3zanms, oc-
HOBHBIE (POPMBI MO-
nekyn. Teopus
ctpoeHus bytiepo-
Ba, OCHOBHBIE BU/IbI
HU30MEPHH - CTPYK-
TypHasi ¥ CTepeo-
H30MepHus. T,6-
Huacrepeomepus,
ONTHYECKast U30Me-
pus. MoHHas cBA3b U
€¢ CBOMCTBA, CTe-
MIeHb UOHHOCTH CBSI-
3u. MeTaninueckas
CBSI3b, €€ MPUPOJa U
ocobeHHocTH. Jlanb-
HUE CBSI3U - MEXMO-
JIEKYJIsIpHBIC B3au-
MozeicTBus. Opu-
EHTAIMOHHBIC, UH-
IOYKIIMOHHBIE, AHC-
MIEPCUOHHBIC B3au-
moaeictBus. Jlo-
HOPHO-AKIIENTOPHBIE
B3aUMOJICVCTBHUS
(BOIOPOTHBIE CBSI-
3M).

Paznen II1.
Kaaccnduka-
M U CBOIi-
CTBa OCHOB-
HBIX XHMHYe-

CKHX BC€IIECTB.

Hemetanns u Me-
Tamisl. Heopranuye-
CKHME€ U OpraHuye-
CKHE COCIMHEHHUS.
DnemMeHToopraHuye-
CKHE COCTMHEHHS.
KommiekcHbie co-
eaquHeHus. CBOMCTBa
COCIMHCHHI B 3aBHU-
CUMOCTH OT IIPUPO-
Tl XUMHUYECKHX
cBa3eil. KucnorHeie,
OCHOBHBIE U aM}oO-
TEPHBIE COSTUHEHUS.
[IpocTeie U cnoXKHBIE
Bemectsa. Coin.
Krnaccudukanus,

Pabota ¢
yueOHOI JTH-
TepaTypon u
pecypcamu
cetu «HTeEp-
HEeT», OJIr0-
TOBKa JIOKJIa-
J1a, TOATOTOB-
Ka pedepata

VYueOHo-
METOuYE-
cKoe o0ecrre-
YeHHeE JIHC-
LUTITUHBI

Jloknan,
pedepar
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HOMEHKJIATypa, Me-
TOJIbI TIOTYYCHHUSI,
OCHOBHBIC CBOMCTBA.
Oxcuanl. Kinaccu-
(dbukamus, HOMECH-
KJIaTypa, METOIbI
MOJTYYEHUSI, OCHOB-
HbIEe cBOlicTBa. ['un-
poxcuasl. Knaccu-
(buKkamnus, HOMCH-
KJIaTypa, METO/IbI
MOJTy4EHUS, OCHOB-
HbIe cBolicTBa. Kuc-
notel. Knaccuduka-
1[1sl, HOMEHKJIaTypa,
METO/IbI TTOTY4YECHHUS,
OCHOBHEIE CBOMCTBA.

Pasnea IV Oc-
HOBBI XUMHYe-
CKOM TepMo-
AUHAMUKH,
KMHETHKA XH-
MHYECKHX
NPOLECCOB

OcCHOBBI XUMHUE-
CKOI1 TepMOIMHAMU-
ku. Kimaccudukanms
XUMHUYECKUX pPeaK-
LMW, 3aKOHOMEPHO-
CTH UX OCYILECTBIIE-
Hus. Tepmonunamu-
YeCKO€ pPaBHOBECHE,
napameTpbl TEPMO-
JTUHAMHKY OTpeJie-
JISIOLIUE COCTOSIHUE
CUCTEMBI. DHTAJTb-
IHs1, IEPBBIN 3aKOH
TEPMOJIMHAMHUKH.
DK30TepMUYECKUE U
9HAOTEPMHUUYECKUE
IIPOLIECCHI. 3aKOH
I'ecca, crannapTHbie
SHTAJIBIUU 00pa30-
BaHUs BEIIECTBA.
OHTponus, BTOPOH
3aKOH T€pPMOJUHA-
muku. CBobogHas
SHEprus (FHeprus
I'n66c¢a). Duepreru-
Ka XUMHYECKHX
MPOLIECCOB. Y CIIOBUS
CaMOIIPOU3BOJILHOTO

Pabota ¢
yueOHOI JTH-
TepaTypou u
pecypcaMu
cetu «HTeEp-
HET», MOJIro-
TOBKa JIOKJIa-
J1a, OJIrOTOB-
Ka pedepara

VYuebHo-
METOIUYe-
CKoe obecrre-
YeHHue JHC-
UIIIAHBI

Jloknan,
pedepar
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OCYIIECTBJICHUS XU-
MUYECKHX MPOILIeC-
coB. [loreHmmane-
HbIE TTOBEPXHOCTH
XUMHUYECKHUX peaK-
UH, KOOPAUHATHI
peakuuii. CKOpoCcTh
XUMHYECKOHN peak-
LIUH, €€ 3aBUCUMOCTh
OT Pa3IUYHBIX (ak-
TOPOB, METO/IbI €€
peryiaupoBaHus. 3a-
KOH JICHCTBYIOIIIHNX
macc. Koncranra
CKOPOCTH pEaKIIUu.
Kunernueckoe
ypaBHEHUE PEaKIIHH.
MonexyapHOCTb U
MOPSIIOK PEaKITHH.
Bnusaue temnepa-
TYpBbI Ha CKOPOCTH
peakuuii. Temnepa-
TYpHBIH K03 Puin-
eHT peakiuid. [Tons-
tHe 00 3P heKTHB-
HOM COYJapeHHH.
DHeprusi akTUBAIUH,
JTUCTIEPCUOHHOE
pacrpeiesieHue ya-
CTHII 11O SHEPIUH,
ypaBHEHUE AppeHHu-
yca. Katanutuue-
ckue nporeccsl. ['e-
TEPOTEHHBIE U TOMO-
TE€HHBIC KaTaJIn3aTo-
pBI M KaTaJIUTHYE-
CKHe cucteMsl. Ponb
KaTaJlu3aTOpOB B
OMOJIOTUYECKHIX
npoiieccax, mpupojie
u texHonorud. [lo-
HATHE O (hepMEeHTax.
O6parumbie 1 HEOO-
paTUMBIE TIPOIIECCHI.
XHUMUYECKOE PaBHO-

13



BECHE, €0 KHHETH-
YECKUE U TePMOIH-
HaMHUYECKHE YCJIO0-
Busl. [Ipunnun Jle-
[IaTenne. Koneba-
TEJILHBIE PEAKITUH.

Pa3zpgen V. Pac-
TBOPBI: MPO-
1ecchl, 0Cy-
IIEeCTBJIsIeMbIe
B pacTBOpax

Boza - ocHoBHOM
pacTBOpUTEID B
npupope. Cocras,
ANEKTPOHHOE U MPO-
CTPaHCTBEHHOE
CTpOeHHE BOJbl. Bo-
JIOPOJIHBIE CBSI3U U
accouuanus MoJe-
KYJ BOJIbI B )KHJIKOM
Y TBEPJIOM COCTOS-
HUH. AHOMaIUU u-
3UYECKUX CBOWCTB
BOAbI. PoJb BOJIBI
JUTSL JKUBBIX CUCTEM.
HctunHubie pacTBO-
pbl. MexaHu3mbl
pactBopenus. Ter-
JI0BO#M 3 deKT mpo-
1ecca pacTBOpPEHHUSI.
CriocoObI BbIpaxe-
HUS KOHIIEHTpaIuil B
pactBopax. Binsinue
TeMIIepaTypbl Ha
pacTBOPUMOCTh
TBEP/IbIX BEIIECTB.
Huddysusa. Ocmoc.
3akonsl Payns,
Bant-T'odda. 3na-
yeHue nupdysun u
ocMoca B Ouoreorie-
Ho3e. TexHuueckue
1 DKOJIOTUYECKUE
MIPUMEHEHHUSI OCMO-
ca. PactBopumocTs
ra3oB B BOJIE. 3aKOH
I'enpu, qucconna-
1Us1, peaKIuy UOH-
Horo oOmeHa. Teo-
pHS DIEKTPOIUTHYE-

Pa6ora c
y4eOHOM JTH-
TepaTypou u
pecypcamu
cetu «HTep-
HET», TIOJIT'0-
TOBKa JIOKJIa-
11, TIOJITOTOB-
Ka pedepara

VuebHo-
METOIuYe-
cKoe obecrie-
YeHHE JIHC-
LIUIUIAHBI

Jloxian,
pedepar
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CKOM AHCCOIMAIINU
C. Appennyca. U3o-
TOHHYECKUE KO-
¢unmenTsl. PacTBo-
PBI DJIEKTPOJIUTOB.
KaTtnoHb! ¥ aHHMOHEL.
Crenedp aucconua-
uu. CHiIbHbBIE U
ciabble IEKTPOIIH-
1. KoHCTaHTa nuc-
COLIMAIlNH. 3aKOH
pa3baBieHUs
OctBanpaa. Koag-
(bUIIMEHTHI aKTUBHO-
cty noHoB. Kon-
CTaHTHI AUCCOLMa-
LMY KUCJIOT, OCHO-
BaHui. [Ipoussene-
HUE PACTBOPUMOCTHU
cosied. Teopus Kuc-
JIOT 1 OCHOBAHUM
bpencrena-Jloypu;
anpOTOHHAs TEOPHS
KHCJIOT ¥ OCHOBAHUH
JIptomca.

Bopa kax anekrpo-
muT. KoHnenTpanus
HMOHOB I'MJIPOKCOHHUS
Y TUJIPOKCHI-
aHnoHOB. MoHHOE
MIPOU3BEIECHUE BOJIBI.
Bonoponanslii noka-
3arens, pH. Onpene-
JIEHUE KUCIIOTHOCTH
1 OCHOBHOCTH pac-
TBOpOB. bydepHsie
pactBopsl. Kucior-
HO-OCHOBHOM T'0O-
ME0CTa3 B OpraHu3-
Me. OCHOBHBIE pe-
aKLMU B PacTBOPAxX
ANEKTpOINTOB. MoH-
HO-MOJIEKYJISIPHbBIE
YPaBHEHUS pEaKLuil.
I'maponus. Kon-

15



CTaHTa THAPOIU3A.
CwmelieHre paBHOBe-
CHSl TIpY THJIPOJIH3E.

Paszpen VI
DJIEKTPOXH-
MHuA

OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIE
npouecchl. Tunuy-
HBIE OKUCIIMTENN U
BOCCTaHOBUTEIH,
OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHAS
JIBOMICTBEHHOCTh
(amdoTepHOCTB).
3HavYeHHE OKUCIIH-
TEIBHO-
BOCCTaHOBUTEIbHBIX
MPOIIECCOB B OHMO-
reoueHose. Okucnu-
TEJBHO-
BOCCTAHOBUTEIIbHBIE
MOTEHIUAJIbI, CTAH-
JTAPTHBINA BOJIOPOJI-
HBIW 3JIEKTPO/I.
VYpasuenue Hepcra.
DIeKTpoXuMHUye-
CKHM psiJl CTaHAAPT-
HBIX 3JIEKTPOJIHBIX
MOTeHIManoB. B3a-
HWMO/JICCTBHE Me-
TaJJIOB C KUCJIOTa-
MHU. DIIEKTPOIHU3
pacriaBoB U pac-
TBOPOB JJIEKTPOIIH-
TOB. AHOJHBIE U Ka-
TOJHBIE MPOLECCHI.
3akonbl Dapages.
DneKTpoXumMHuye-
CKHE YCTPOWCTBA:
raJbBaHUYECKHE
AJIEMEHTBI, aKKYMY-
JIITOPBI, TOTUTUBHBIE
3J€MEHTHI (BOAO-
pO/IHAs PHEPTETHKA).
DNEKTPOXUMHYECKOE
HaHECEHUE MOKPHI-
THIl: TaJbBAHOILIA-

Pabora c
yueOHOMU JH-
TepaTypou u
pecypcamu
cetu «MHTED-
HET», OJIr0-
TOBKa JIOKJIa-
J1a, IOJITOTOB-
Ka pedepara

VYuebHo-
METOAUYC-
cKoe obecrie-
YyeHue Juc-
[UTITHHEI

Jloknan,
pedepar
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CTHKA, TaJIbBAHOCTE-
TUs U Jp.

Pazgen VII.
Xumusi KOM-
IJIEKCHBIX CO-
eTUHEeHU I

Crpykrypa Koopau-
HAI[MOHHBIX COCIU-
HeHuid. OCHOBHBIE
MOJIOKCHUS TECOPUU
KOOPIUHAIIMOHHBIX
coenuHeHun A.
Bepnepa. Koopau-
HAI[MOHHAS CBA3b.
Komrexcoobpaso-
BaTellb U €ro Koop-
JTUHAIIMOHHOE YK C-
710. Jluranast (koM-
TJICKCOHBI) U JICH-
TaTHOCTh. BHyTpeH-
Hss chepa, BHELTHSSA
chepa, 3aps KOM-
IJIEKCHOTO MOHA.
Knaccudpukanus
KOMILIEKCOB. Jluc-
COIMANUS KOMIUICK-
COB M X YCTOWYH-
BOCTb. BaxkHeliiue
MIpUMEPBI KOMITJIEK-
cooOpazoBaHus B
OMOJIOTHYECKHIX
00BeKTax: XJI0po-
¢, TeMorao0uH,
Ko-dbepmenTsr

Pabora c
yueOHOM JH-
TepaTypou u
pecypcamu
cetu «MHTED-
HET», OJIr0-
TOBKa JIOKJIa-
Jia, OATOTOB-
Ka pedepara

VYuebHo-
METOAUYC-
cKoe obecrie-
YeHHE JIHC-
[UTITHHEI

Jloknan,
pedepar

Paznen VIII
Xumus ono-
TeHHBIX dJIe-
MEHTOB.

CBoiicTBa OHMOIcH-
HBIX HEMETAIJIOB, U
UX BAXXHEHIIINX CO-
equHeHud. Ponb He-
METAJIIOB B KUBBIX
opraHu3max: opra-
Horensl (C, H, O, N,
P, S, CI, Si). Cpoii-
CTBa MHUKPOAJIEMEH-
toB F, Br, I, Se, B.
CsoiicTBa OMOreH-
HBIX MeTaJuioB. Poin
METAJIIOB B )KUBBIX
opranm3max: Li, Na,

Pabora c
yueOHOMH JH-
TepaTypou u
pecypcamu
cetu «HTeEp-
HET», OJr0-
TOBKa JJOKJIa-
J1a, TOATOTOB-
Ka pedepara

VuebHo-
METOANYC-
CKoe obecrre-
YyeHHe JIHC-
[ATUTAHBI

Jloknan,
pedepar
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K, Ca, Mg, (xommo-
HEHTBI METaJIIO-
(bepMeHTOB - MUKPO-
anemeHThl Fe, Mn,
Cu, Mo, Zn, Co, Mn,
Al)

HUTroro 36

5.@O0H,l OLIEHOYHbBIX CPEJCTB /151 IPOBEJEHUS TEKYILEN U IPOME-
)KYTOUHOMN ATTECTALIAU 1O JUCLUILIUHE

5.1. Hepeqenb KOMIIeTEeHIIU ¢ YKa3aHHuEM 3TaloB UuX (l)OpMPIpOBaHI/IH B IMpouecce 0CBOCHUA

00pa3oBaTeJILHOM MPOrPaMMbI

Koa m HamMeHOBaHHEe KOMIIETEHIIMH

Jtanbl GopMHPOBAHUA

YK-1. CriocoGeH oCcyliecTBIATh KPUTHUECKUN aHATU3
MPOOJIEMHBIX CUTYyalluii HA OCHOBE CHCTEMHOTO MO/I-
X0J1a, BEIPa0aThIBATh CTPATETUIO ICHCTBUI

1.PaboTa Ha y4eOHBIX 3aHITHSIIX

2.CamocrosTenbHas pabora

OIIK-6. Cnocoben opraHu3oBbIBaTh yXOI 3a OO0Jb-
HBIMH, OKa3bIBaTh IMEPBHYHYIO MEIMKO-CAaHUTAPHYIO
ITOMOII[b, 00ECIICYHBATh OPraHU3AIMI0 PAOOTHI U MPH-
HATHE TPOPECCHOHATIBHBIX PEIICHUH MPH HEOTIOXK-
HBIX COCTOSIHUSIX Ha JIOTOCHHUTAJIBHOM 3Talle, B yCJIO-
BUSIX YPE3BBIYAIHBIX CUTYaIUil, SIHIEMUI U B o4arax
MaCCOBOTO TTOPAXKCHIS

1.PaboTa Ha y4eOHBIX 3aHITHSIIX

2.CamocrosTenbHas pabora

OIIK-7. CnocoOeH Ha3Ha4aTh JICYEHHWE U OCYIIECTB-
JSATh KOHTPOJIb €ro 3(PEKTUBHOCTH U OE30MMACHOCTH

1.PaboTa Ha yueOHBIX 3aHATHUAX

2.CamocrosTenbHas paboTa

5.2.0nucaHue mnokKa3zartejiei u KPUTEPUEB OLCHUBAHUA KOMIIETEHIIMH Ha PA3JIHYHBIX JTamax

ux ¢popMHPOBAHHUS, ONIMCAHME IIKAJ OLEHUBAHUS

One- YpoBeHs | Oran Onucanue Kpurepun [lIxana
HUBae- | chopMmu- OLICHUBAHHUS
MHUpOBa- | TMOKa3aTeyen HUBaHUs

MbI€ poBaH- (opmupo oKasateie R
HUs

KOMIIE- | HOCTH

TEHIUU

YK-1 [Toporo- | 1.PaGotaHa | 3HaeT OCHOBBI XH- | YCTHBIH OompocC, [Ixana

BEIUN y'-Ie6HI)IX 3a- MHU KHUBOIro opra- TECTa, OlLICHUBaHUA

HATUAX HU3MA, OCHOBHBIC | 1odenar, YCTHOTO
2.CaMOCTOSIT | KJIaCChl OpraHuye-
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eJIbHas pabo- | CKHX M HEOpPraHU- | BHIIOJHEHHUE JIabopa- orpoca
Ta YCCKUX  BCIICCTB, | TOPHBIX paGOT IIIkamna
3aKOHOMEPHOCTH OLICHHBAHHS
OCHOBHBIX  XHMH- Tecta
YEeCKUX IMPOLIECCOB,
MPOUCXOIAIINX B Ixana
OpraHusMe  4ejo- OLCHUBaHWA
BeKa B HOpME U BBITIOJTHE-
IIPH MATOJIOTUH. Hus 1abo-
YMmeer npaBUIbHO paTopHOit
u 0Oe3omacHO wuc- paGoThi
MOJIb30BaTh  J1a00-
paTopHoe  000Opy-
JIOBaHUE, OTpene-
JATh  KOHIEHTpa-
UM TOKCUYECKHX
BEIIECTB B JKUIKO-
CTSIX, BO3JyXE U B
OMOJIOTrMYECKUX
cpenax.
[Iponsu- | 1.PaGota Ha | 3HaeT OCHOBBI XU- | YCTHBIH ompoc, [Ixana
HYTHIit y4eOHBIX 3a- | MHM JKMBOTO Opra- | recr, OIICHMBaHUS
HATHUSX HH3MA, OCHOBHBIC | 1oynan yCTHOTO
2.CamMOCTOST | KJIaCChl OpraHuye-
MPe3CHTAIHS, orpoca
enbHast pabo- | CKUX M HEOpraHu-
Ta YECKHX  BEIIECTB, pedepar, Ilxana
3aKOHOMEPHOCTH BBINOJIHEHHE Jabopa- OLICHUBAHUS
OCHOBHBIX XUMHU- | TOPHBIX pa60T TECTa
YEeCKUX IMPOLIECCOB, [xana
IPOHCXOIAINIUX B OLICHUBAHHUSA
OpraHuszMe  4eno- TOKIaIa
BeKa B HOpME U Mlkana
IIPU NATOJIOTHH.
VMeeT NpaBUILHO OLCHHBAHHI
u 0Oe30macHo HcC- BBITIOJIHC-
MOJIb30BaTh  J1abo- HUs 1a6o-
paropHoe  00Opy- paTopHOii
JIOBaHUE, oOINpese- paGoTHI
JATh  KOHIIGHTpa- kana
UM TOKCHUYECKHX
BEIIECTB B JKUIKO- OUCHHBAHHA
CTAX, BO3JYXE W B IIPE3CHTA-
OMOJIOTrUYECKUX o
cpenax.
Biajgeer HaBbIKa-
MU pabOTHI B XH-
MHUYECKOH Jabopa-
TOPHH, IPOBEICHUS
XUMHAYECKOTO aHa-
nm3a.
OIIK-6 | [Toporo- | 1.Paborana |3Haer OCHOBHBIE | YCTHBIN OMpOC, [xana
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BBINA y4eOHBIX 3a- | CIOCOOBI  Ompene- | TecT, OLIEHUBAaHUS
HATUAX JICHUA U pPCIICHUA pe(pepaT, YCTHOT'O
2.CaMocTosaT | 3amay B (36J'IaCTI/I BBITTOJTHEHHE 1a60pa- ompoca
esbHas pabo- | IPUKIAJAHOM  XH-

TOPHBIX paboT [xana
Ta MHUH B paMKax IIO-
CTaBJICHHON L€ OLCHUBAHHA
Ha OCHOBE IpaBoO- TCCTa
BBIX HOpPM, HMEIO- Hlkana
HIUXCS PECYPCOB U OIICHUBAHUS
OrpaHI/IlIeHI/II/I. BBIIIOJIHE-
Ymeer mmaHupo- HYIS 1260-
BaThb W MPOBOAWTH .
paTopHOU
HCCIAeAOBaHUE  C 5
MPUMCHCHUEM XU- paboTht
MHUYECKON METOI0-
JIOTHH.

IIponsu- | 1.Pabora Ha | 3HAeT OCHOBHBIC | YCTHBIN OMPOC, [lIxana

HYTHIit y4eOHBIX 3a- | CIIOCOOBI  Ompene- | recr, OLIEHMBAHUS
HATHSIX TICHUs M PEWIEHHUS | 1ioenan YCTHOTO
2.CamocTosT |3amad B 00macTu

. MpEe3CHTAaLNS, ormpoca
eJbHas pabo- | IPUKIAJAHON  XH- -
Ta MHUH B paMKax IIO- pedepar, KaJa
CTABJICHHON ey | BBIMOJIHEHKE 1abopa- OIICHUBAHUS
Ha OCHOBE IIpaBoO- TOPHBIX pa60T TeCcTa
BBIX HOPM, HMEIO- [Ixana
muxcs peCypcoB M OLICHUBAHHUS
g}l“paHI/IIICHI/II/I. NOKIaz2
MeeT TUIAHHPO-
[ITkana
BaTh W TPOBOJIHTH
ucciaeoBaHUE ¢ OLCHHBAHUA
IIPUMEHEHUEM XH- BBIIIOJIHE-
MHUYECKOU METO0- HUS J1a00-
JIOTHH. paTopHoit
Baageer meTozo- paboTHI
JIOTUEN MpoBee- kana
HUS XUMHYECKOTO
OLICHUBAHUS
uccaea0BaHus, KO- H
JIMYECTBEHHOTO [pe3CHTA~
Ka4eCTBECHHOTO oA
aHaJIn3a.
OIIK-7 | IToporo- | 1.Paborana | 3Haer MexaHWU3MBbI | YCTHBIN OMpOC, [xana

BEIN yqe6HBIX 3a- I[eﬁCTBHH OCHOB- TECT, OLICHUBAHUA
HATHSIX HBIX TPYII JIEKAP- | hebenar, yCTHOTO
2.CaMOCTOSIT | CTBEHHBIX IIpena-

BBITIONTHEHHE JTabopa- ornpoca
enbHas pabo- | paToB. 5 -
TOPHBIX T K
Ta Ymeer ocyiiecTs- op pabo anma
JSITh  TIPaBUIIBHBIHN ONCHUBAHUA
nonoop neKap- TecTa
CTBEHHBIX CPEJCTB. [Ixama
OLICHUBAHUS
BBITIOJTHE-
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HUS J1a00-
paTopHOU
paboThI
[Mponsu- | 1.Pabora Ha | 3HAeT MeXaHM3MBI | Y CTHBIN OMPOC, [xana
HYTBIH y4€OHBIX 3a- | JEHCTBHA  OCHOB- | Tecr, OLICHUBAHUS
HATHUSX HBIX TPYII JIEKAP- | ;oo yCTHOTO
2.CaMOCTOSIT | CTBEHHBIX Mpemna-
enbHast pabo- | paToB. TIPE3CHTAMIA, orpoca
Ta Ymeer ocCyliiecTB- pedepar, Ixama
JSITh  [PABUJIBHBL | BPIIOTHCHHE nabopa- OILICHUBAHHUS
o I{60p Jiekap- | TOPHBIX pa60T TECTa
CTBEHHBIX CPECTB. [Txama
Baaneer HaBbIKka- OLICHUBAHMS
MU OLIEHKU 3 ek- NOKIaza
TUBHOCTH  IPOBO-
TUMOH TepanHI;L Ilxana
OLICHUBAHUS
BBITIOJTHE-
HUA 1a00-
paTopHO
paboThI
[Tkana
OLICHUBAHUS
npe3eHTa-
02078
[IIkajia oueHMBaHUS YCTHOTO ONpPoca
IToka3arenanb bana
CB000IHOE BIIaJICHHE MAaTEPUATIOM 4
JloctaTouHO€ YCBOCHHE MaTepraia 3
IToBepXHOCTHOE YCBOCHHE MaTepuaa 1-2
HeynosnerBopurensHOe YCBOCHHE MaTepraia 0
IIIxaJja oeHUBAHNS BBINOJHEHHU JIA00PATOPHOH padoOTHI
IToka3arennb bana
PaGora BeImoHeHa MOMHOCTHIO (81%) 1 6€3 CyIeCTBEHHBIX OMIMOOK 8-10
Pa6ora Bemmonnena yactuuHo (41%-80%) wnu ¢ HeGonbpIIMMU OITMOKaMU 6-7
Pabota Beimonnena menee yem Ha 40% uu COEPKUT TPyObIe OMUOKH 5
Pabota He BhINONTHEHA 0
IkaJja oneHUBAHUSA JOKJIA1a
ITokazarenb ban
JloKJ1a]y COOTBETCTBYET 3asBJICHHOW TEME, BBITIOJHEH C MPUBJICUCHUEM JIOCTaTO4- | 3
HOT'O KOJTMYECTBA HAYYHBIX U MPAKTUYECKUX UCTOUHUKOB IO TeME, CTYACHT B CO-
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CTOSAHHNHU OTBECTUTH HA BOIIPOCEHI 11O TEMC OOKJIaaa.

I[oma;[ B ICJIOM COOTBCTCTBYCT 3asIBJICHHOM TEMC, BBIIIOJIHCH C MIPUBJICUCHUCM
HECKOJIBKMX HAYYHBIX U ITPAKTUYCCKUX HCTOYHHUKOB I10 TEME, CTYACHT B COCTOA-
HHUHW OTBCTHUTH HAa 9aCThb BOIIPOCOB 110 TCMC NOKJIaaa.

Jlokitag He COBCEM COOTBETCTBYET 3asIBJICHHON TEME, BBIIIOJIHEH C UCIIOJIB30BAHU-
€M TOJIbKO | MJIM 2 MICTOUHUKOB, CTYJCHT JONYCKAET OMIMOKHU MPHU U3JI0KEHUH Ma-
TE€pHUaa, He B COCTOSIHUU OTBETUTh HA BOIPOCHI I10 TEME JOKJIA/A.

Ikana oueHMBaHus Pe3eHTAIUN

IToka3zarenn

bann

[Mpencrasisiemas HHGOPMALIKs CHCTEMATU3UPOBAHA, MTOCIE0BaTeIbHA
U JIOTHYECKHU CBs3aHa. [IpobiieMa packpbiTa MOIHOCTHIO. IIIUpOKO MCIONIB30BaHbI
BO3MOXHOCTH TexHoioruu PowerPoint.

[Mpencrasisiemast nHGOpPMAITKS B LIEIIOM CHCTEMATH3MPOBAHA, MOCIICIOBATEIbHA U
JIOTUYECKH CBsi3aHA (BO3MOXHBI HEOOJNbIINE OTKIOHEHHS). [Ipobiema packpeiTa.
Bo3MoKHBI HE3HAYHMTEIbHBIE OMKOKK Ipu odopmitenun B PowerPoint (ue 6omee

JIBYX).

[IpencraBnsiemast nHbOpMalLUsg HE CUCTEMATU3UPOBAHA W/UIU HE COBCEM IIOCIE-
noarenbHa. [Ipobiema packpbiTa HE NMOJHOCTHIO. BBIBOABI HE clenaHbl MM HE
obocHoBaHbl. Bo3amoxkHocTH TexHOonmoruu PowerPoint ucrons30BaHbl JHIIb Ya-

CTUYHO.

Ikana ouennBanus pedepara

IToka3zarTeian

Bana

CO,I[Gp)KaHI/Ie COOTBCTCTBYIOT IIOCTABJICHHBIM LICJIX U 3aJa4aM, U3JI0OKCHHUEC Ma-
TCpHajia OTINYACTCA JIOTUIHOCTBIO U CMEICIIOBOM 3aBCPUICHHOCTLIO, 06yqa10-
HII/II>'IC5I IMoKasaj BJIaICHUC MATCPpHUaAJIOM, YMCHHUC YE€TKO, ApT'YMCHTUPOBAHO
U KOPPCKTHO OTBC€YATHh HAa MOCTABJICHHBLIC BOIIPOCHI, OTCTAUBAThH COOCTBEH-

HYIO TOUKY 3pCHUIA

8-10

CopnepxaHye HEJOCTATOYHO IIOJHO COOTBETCTBYET IOCTABICHHBIM LIETH U
3aJjaue UccieioBaHus, paboTa BBINOJHEHA Ha HEJOCTATOYHO HIUPOKOH Oa3e
HCTOYHHUKOB U HC YYUTHLIBACT HOBEWIINE JOCTHXKCHHUS B 00JIaCTH XUMHUUe-
CKOM JKOJIOTHH, U3JI0)KEHHE MaTepHUalla HOCUT IIPEUMYILIECTBEHHO OIUCATENb-
HBIM XapakTep, 00ydaromuiics mokasan J0CTaTOYHO YBEPEHHOE BJaJIeHUE
MaTepuaaoM, OJHAKO HEJOCTATOYHOE YMEHHUE YETKO, apTYMEHTUPOBAHO U
KOPPCKTHO OTBCYATH HA MMOCTABJICHHBLIC BOIIPOCHI U OTCTAUBATh CO6CTB€HHYIO
TOYKY 3pEHUs

o-7

ConeprxaHue He OTpa)xkaeT 0COOEHHOCTH MPOOIeMaTUKU U30paHHON TEMBI;
coJiepkaHue paboThl HE OJHOCTBIO COOTBETCTBYET MOCTABIIEHHBIM 3a1a4aM,
0a3a UCTOYHHUKOB SBJsETCS (parMEHTApHON U HE T03BOJIIET KaUeCTBEHHO pe-
IIMTh BCE MOCTaBJIEHHBIE B paboTe 3a7auu, paboTa He yUYUTHIBAeT HOBEUIIIHE
JOCTHXKEHUS UCTOPUOTpapuu TEMbI, 00yUJaIOIIMICS TOKa3all HEyBEPEHHOE
BJIa/ICHUE MaTepUaIoM, HEYyMEHHE OTCTauBaTh COOCTBEHHYIO TO3HUIIMIO U OT-
BC€YaTh HAa BOITPOCHI

PaGota He uMeeT TIOTMYHOI CTPYKTYpPHI, cofiepKaHue pabOThl B OCHOBHOM HE
COOTBETCTBYET TeMe, 0a3a NCTOYHUKOB UCCIEAOBAHUS SBIISICTCS HEIOCTATOU-
HOM ISl pelIeHUs TOCTABIEHHBIX 3a71a4, 00 yJarouiics moKa3al HeyBepeHHOe
BJIaJICHHE MaTepUaJIOM, HeyMeHHEe (OPMYJINPOBATh COOCTBEHHYIO MO3HUIIHIO

0-1

Ixkana oneHUBAHUA TEeCTA
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IToxka3arennb Baua
80-100% npaBHIILHBIX OTBETOB 8-10
60-79% mnpaBMWIBHBIX OTBETOB 6-7
30-59% npaBWIIBHBIX OTBETOB 3-5
0-29 % npaBUIBHBIX OTBETOB 0-2

5.3. TunoBbie KOHTPOJIbHbIE 32JaHUS WJIH HHbIe MATEPHAJIbl, He00X0AUMbIE /IJIsl OLlEHKH 3HAa-
HU, yMEeHUIi, HABBIKOB U (MJIM) ONbITA JAeSATEJbHOCTH, XaPpAKTEPU3YOIIMX 3TANbl (popMuUpo-
BaHNS KOMIIETEHIMH B Mpoluecce 0CBOEHUs 00pa30BaTeILHOM POrPaMMbl

IIpumepHasi TeMaTHKa JIa0OPATOPHBIX padoT
1. TlposiBieHus NepUOJUYHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB CUMOATHOE NU3MEHEHHIO DJICK-

TPOHHOT'O CTPOCHHUS, JUATOHAJILHOE CXOJCTBO. MeTallibl 1 HEMETAJUIbI, IOTEHIUAJIbl HOHU3a-
LU, CPOJICTBO K BJIEKTPOHY, JIEKTPOOTPULIATEIILHOCTD MIEMEHTOB, aTOMHBIE M HOHHBIE PAINY-
Cbl. ['paHuIIbl IEPUOANYECKOM CHUCTEMBL. DJIEMEHTapHbIE YaCTHIIbI, 3JIEKTPOH - IO3UTPOH, HYK-
JIOHBIL.

2. Kucnotsl. Knaccugukarwst, HOMEHKIIATypa, METO/IbI TIOITYYEHHsI, OCHOBHBIE CBOWCTBA

3. T'mapoxcunel. Knaccudukarus, HOMEHKIAaTypa, METO/IbI IIOJy4EHHUs, OCHOBHBIE CBOMCTBA
4. Conu. Knaccudukanus, HOMEHKIaTypa, METOAbI [TOJy4eHUsl, OCHOBHbIE CBOICTBA

5. Oxcuapl. Knaccudukaiys, HOMEHKIIaTypa, METO/Ibl [TOJIy4EHUs, OCHOBHBIE CBOICTBA

6. PacTBOpMMOCTB TBEpABIX BEIIECTB B Boje. HacklmeHHbIe, KOHIIEHTPHPOBAHHBIE, pa30aBICHHBIE,
nepechliieHHbIe pacTBOpbl. CriocoOb! BbIpaXkeHUs KOHIIEHTpaluii B pacTBopax. BiusHue temne-
paTypsl Ha paCTBOPUMOCTB TBEP/BIX BEIECTB

7. OmnpezneneHure KUCIOTHOCTU U OCHOBHOCTH PacTBOPOB. Pojib ¥ MpUHLIMIIBI JEMCTBUS MHAUKATO-
poB. PoJib KHCIOTHOCTH 1 OCHOBHOCTH B OMOJIOTMYECKUX CpellaX, OpraHax >KUBbIX OPraHU3MOB,
noyBax. bygepunsie pacTBopsl. KucioTHO-0CHOBHOM romeocTas B OpraHu3Me

IIpumepHBbIe BONIPOCHI 11l YCTHBIX ONPOCOB
1. Crexunomerpuyeckue 3aKOHbl XMMHH. B3aMOCBSI3b Macchl ¥ SHEPruu. Y paBHeHUE DUHIITEH-
Ha.

2. KBaHTOBOMEXaHMYECKHE TPEJCTABIICHUS O CTpoeHHH atoMa. YpaHenue [lIpenunrepa. ['panu-
(bl IEPUOUYECKON CUCTEMBbl. MeTo/1 MOJIEKYISIpHBIX OpOuTasnell, TMHelHble KOMOMHALUU MO-
JEKYJISIpHBIX opOuTaneil. DIeKTPOHHBIE KOH(PUTYpalluy MOJIEKYI U HOHOB.

3. Kiaccudukarusi ¥ HOMEHKIATypa OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCJMHEHUH, UX OCHOB-
HbIE€ CBOVICTBA U METO/IbI ITOTYYEHHS.

4. 3akon ['ecca, TepMOXUMHUYECKHE YpPaBHEHUS.

5. Tlonstne 06 3¢dexTuBHOM coynapeHUu. DHEprusl aKTUBALUU, AUCIIEPCUOHHOE paclpeesieHue
YaCTHI] [10 SHEPTUH, YpaBHEHUE AppeHuyca.
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6. CKOpOCTh XMMHUYECKUX PEAKIUH, KOHCTAHTHI CKOPOCTH.
7. Karamutudeckue mpoIecchl, KaTajanu3 B OMOJIOTHH.

8. AFpCFaTHOG COCTOSHUE BECIICCTBA, JUCIIEPCHOCTH, TOMOI'CHHOCTD, IOBEPXHOCTHOC HATAXKCHUC.

©

Bunel nucnepcuii, aucreprupoBaHue, arperaiys, 3Heprus JUCIIEPCUOHHOTO COCTOSIHMSL.

10. CopOrusi. Buapsl copoumu: ancopOiusi, abcopOrwsi, xeMocopOus. AICopOIus U ee posib B MpHU-
poacC U TCXHOJIOTrUAX, TUIIUYHBIC aI[COp6CHTBI HUX CTPOCHUC U NPHUMCHCHHUC. MexaHuszmel aj-
copOmum.

11. Bona u ee MoJieKyJIsIpHOE CTpOoeHUE. AHOMAJIbHbIE CBOWCTBA BOJIBI.

I[IpumepHbIe BApHAHTHI TECTA

TecToBbIe 3agaHus COAEpKaAT BOIIPOCHI C BapyuaHTaMH OTBETOB, U3 KOTOPBIX IMPaBUJIBHBIMU MOTYT OBITH HE-
CKOJIBKO M3 HUX HJIM BCCIrO OAWH.

Ne 1. B cOOTBETCTBUU C TEPMOAMHAMUYECKUM YPABHEHUEM XUMUYECKON peaKknu
CH4(r) + Oz(r) = COQ(F) +2 HQO(r), AH = - 802 KI[)K

it mosrydeHus 500 kJIx TEIIoTh HEOOXOIUMO CKEUb nuTpa (0B) MeTaHa (H.y.)
1. 28
2. 14
3. 56
4. 42

Ne 2. CDOpMyan BCHICCTB, ITPOMYIICHHBLIC B YPABHCHHUU PEAKIIHH,
H28+ =H20 + ...

HUMEIOT BU:
1. Na
2. Na,S
3. NaOH
4, S

Ne 3. B mabopaTopHBIX YCIOBUAX XJIOPOBOAOPO]T MOKHO TIOJYUUTh B PE3YJIBTATE PEAKIIUU:

NaHC03 + CaCIZ —
NaCl () H,SO, —
Cl, + H,O —

CaCl, + H,O0 —

el NS =

Ne 4. Ina meWrpanuzaumu 150 Mi pacTBOpa TMAPOKCHAA HATpUs ¢ MOJSPHOM KoHIEeHTpauuen 0,2

MOJIb/J1 TpeOyeTCs pacTBOP, COJAEPIKAIIUN rpamMma (OB) YKCYCHON KHCIIOTHI
1. 50
2. 6,0
3. 18
4. 3,6
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Ne 5. CKOpoCTh XUMHYECKON PEaKIMU YBEIUYUTCA B 9 pa3 mpu nosbimienun temmeparypsl Ha 20 °C.
TemnepaTypHbIii K03 (QUIMESHT CKOPOCTH STOU PEAKIIMU PABCH:

)

PO E
R NN N

No 6. Ilpn yBenmm4eHNN KOHIIEHTPAIIMK BOJOPO/IA B 2 pa3a B CHCTEME
NQ(F) + 3H2(r) 2 NH3(1‘)
MIPH YCIIOBUH €€ DIIEMEHTAPHOCTH, CKOPOCTh IPSMOM PeaKIu BO3pacTéT B pa3

PR
oo N A

Ne 7. TTpn B3aumozeiicTBiu HoHOB CU?* ¢ M3GBITKOM PacTBOpPa aMMHAKa HAGIIONACTCS 0OPA30BAHHE:
SIPKO — CHHETO PacTBOpa

KpOBaBO — KpaCHOT'O pacTBopa

Oemoro ocanaka

KpacHOro ocajika

roNE

No 8. O0BEM pacTBOpa COJISTHOHM KHCIOTHI C MOJISIPHO#M KOHIIeHTparueit 0,5 MoIb/JI, HEOOXOAUMBIA IS
HelTpanuzammu 50 M pacTBopa THAPOKCHIA HATPHS C MOJIIPHOM KOHUeHTpauuei 0,2 MOIb/J, paBeH
MUUTWIATPaM

10
20
30
40

el NS

IIpumepHbIe BOPOCHI K 3a4€Ty
1. OcHOBHBIE 3aKOHBI M MTOHSTHUSI XUMHUU. 3aKOH COXPAHEHHs] MAcChl, 3aKOH COXpaHEHUS dHEP-
TUH, YpaBHEHUE DUHINTEHHA. 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX COOTHOIICHHM, 3aKOH
00BEMHBIX COOTHOILIEHUH, 3aKOH ABOragpo. ATOMHbIE U MOJEKYJSPHbIE MAacChl, TOCTOsSIHHAsE ABO-
rajipo, MOJIsIpHas Macca U MOJIbHBI 00bEM BEIIEeCTBAa, ra30Bble 3aKOHbI XUMHHU. [loHATHE 00 KBU-
BAJICHTE, 3aKOH DKBUBAJICHTOB.
2. Crpoenne aroma. Mcropuueckue acnekTbl M COBPEMEHHOE COCTOSIHME Bompoca. Mozaenn
noctpoeHust atoMa. CoBpeMeHHasi MOZieb cTpoeHus aroMa. CTpoeHue spa, 1eeKT Macchl.
3. KBaHTOBOMEXaHNYECKUE MPEACTABIECHUS O CTPOCHNUU aToMa. [IpuHIMI HeonpeaeneHHoCTH
I'elizenOepra, KBaHTOBO-BOJIHOBOM Jyanu3M aJiekTpoHa. YpaBHenue llpenunrepa, opourans - ¥
BosiHOBasA GyHKIMs U WAV - Mepa BEpOSITHOCTH HaXOXKACHUS DJIEKTPOHA.
4. KBanToBble uMcla, MX (U3UYECKUN CMBICT, KaK MapaMETPOB ONMCHIBAIOIIUX COCTOSHUE
a7eKTpoHa B atoMe. [IpaBuiia pacnipeneneHus 3J€KTPOHOB B MHOTOIEKTPOHHBIX aToMax. [IpuHImn
MHUHHMMYMa 3Heprud, 3anpet [laynm, npaswio Xynaa, npasuia KieukoBckoro. [loctpoenue simex-
TPOHHBIX KOH(UTYpal1ii aTOMOB U HOHOB. 8, p, d, f — 311eMeHTHI.
5. [Tepuoaunueckuii 3akoH MeHzeneeBa, crapas U coBpeMeHHas opmynupoBka. CBs3b 3a1oJ-
HEHUS MEepUOINYECKON CUCTEMBI CO CTpoeHHeM aToma. s,p,d,f-Onementsl. Kpatkas xapakrepucTu-
Ka CBOMCTB 2JIEMEHTOB B Irpylnmnax u nepuogax tadbauisl Menaeneena.
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IIpuMepHBIe BONPOCHI K IK3aMeHY
1. CrpoeHrie aTOMHOTO si/1pa, Ne(pEeKT Macchl, 3J€MEHTapHbIE YacTUIbl. PaaroakTUBHBIE diie-
MEHTBI, MPUYUHBI PAIMOAKTUBHOCTU. ECTECTBEHHBIE IPaHULIBI IEPUOJUUECKON CUCTEMBI.
2. OO0mue mpencraBicHus 00 YPOBHSX OpPTraHU3AIMH BEIIECTBA. BHIIBI XMMUYECKUX CBSI3CH
(MOHHAas CBs3b, METAINIMYECKAs CBSI3b, KOBAJIEHTHAsA CBA3b). [IoHATHE O MOJEKYJIe U €€ OCHOBHBIX
XapaKTEePHBIX MPU3HAKAX.
3. Teopust ctpoenust byrneposa. IlpencraBnenus o0 H30MEpUU XMMHYECKUX COCAMHEHMIA.
CTpyKTypHast ©30MEpHs U CTEPEOU30OMEPHS MOJIEKYJI. XUMHUYECKasi CBA3b - OOLIME IPeCTaBICHNUS.
Bunbl xumuueckoi cBsizu. [1onsipHOCTE M OJIAPU3YEMOCTh CBSI3€M U MOJIEKYJI, SHEprus cBsi3u. Ba-
JICHTHOCTh, CTENIEHb OKUCIICHHUS, JIEKTPOOTPULIATEIbHOCTD, 3 (EKTUBHBIN 3aps] aToMa B MOJIEKY-
ze.
4, KoBanenrtnas cBs3b. OCHOBHBIE MOJIOKEHHSI METOJ[a BAJICHTHBIX cXeM. MexaHu3Mbl o0pa3o-
BaHUs KOBaJCHTHOHW CBsi3U. HampaBlieHHOCTH CBSI3€il B MPOCTPAHCTBE, UX ruOpuau3anus. [ eomer-
pHsL OCHOBHBIX MOJICKYJISIPHBIX CUCTEM.
5. KBaHTOBO-XMMHUYECKHE TIPEACTABICHHS O KOBAJICHTHOU CBsI3M. MeTo/1 JIMHEWHBIX KOMOUHA-
IIUH aTOMHBIX opOuTaseil. CBA3BIBAIOIINE U PA3PHIXIISIONINE MOJICKYIIspHBIE opOuTanmu. CTpoeHue
O2 u N2, npuuuHbl MapaMarHuTHBIX CBOMCTB Kuciaopoja. Jlenokanu3auus 3JeKTPOHHOM MIIOTHO-
ctu (OyTaaueH, KapOoHAT-HOH).

IIpumepHbIe TEMBI 10KJIA10B
1. Coeaunenus 6opa c rajioreHamu, azotoM. Oxcuz 6opa. bopHble kucnorsl, ux cBoiicrsa. [Ipume-
HeHHe 60pa U ero COeJMHEHUH.
2. Amomunuil. [IpupoHble coeuHeHus, nojaydeHue, npuMeHeHrne. Gu3nueckue 1 XuMHUUecKue
CBOMCTBa IPOCTOro BemecTBa. OKCHa U THAPOKCHIA.
3. JXKHMIKOKpHCTAUIMIECKOE COCTOSIHUE BEUIECTBA, AaHM30TPOIHS CBOWCTB KUIKAX KPUCTAIUIOB.
4. CwmeleHre HOHHOTO PAaBHOBECHS], YCIIOBUS OCYILIECTBIIEHUS] PABHOBECHBIX MPOIIECCOB. [ 'H-
pomnus.
5. Oxkcunsl yraepoaa (1) u (1V). Crpoenne Moniekysn, CBONCTBA, OIy4€HHUE, IPUMEHEHUE.
VYronbHas kucnora u ee cond. KapOoHMIIBI METAIIOB, X CTPOCHUE U IPUMEHEHHUE.
6. A30T: HaXOXIEHHUE B IPUPOJIE, TIOTyUeHHe, (pr3ndeckne u Xummdeckne cBoicTaa. I1po-

OJIeMa CBA3aHHOIO a30Ta.

IIpumepHbIe TeMbI pedepaToB
1. ®ocdop. Haxoxnenue B mpupoe, noaydeHue. AioTponus, pusniyeckre 1 XUMHUUECKUue CBON-
ctBa. ochuH: CTpOCHHE MOJIEKYJIBI, TOTyYeHHE, CBOMCTBA. DOChUIBI: MOTyUeHNE, THAPOIIH3.
2. CpaBHHUTENbHAs XapaKTEPHCTHKA BOJOPOIHBIX COSTMHEHUH cephl, cerieHa U Teurypa. CTpoeHue
MOJIEKYJ, XUMHYECKasl CBSI3b B HUX, IPOYHOCTh M BOCCTAHOBUTEJIbHBIE CBOMCTBA. DU3NUeCKue U
XuMHueckue cBoiictsa. [lonydyenue, npuMeHeHue.
3. Oxcupsl cepsl. X nonyueHue, cTpoeHre MoJeKyll, GU3HIecKue 1 XMMHUYECKHe CBOMCTBA.

4. CepHI/ICTa}I KucaoTa B ¢ cor. OKUCIUTEIbHO-BOCCTAHOBHTCIbHAS JIBOMCTBEHHOCTh
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Cynb(pUT- HOHA.
5. Cepnas kucnora u ee conu. Ilonyuenue, puzndeckne u Xxumuueckrue cpoiicrsa. OneyMm U Mou-
CEpHBIE KUCIIOTHI.

6. DOxonormyeckoe BO3/ICHCTBUE COCAMHEHHUN CEPHI.
7. Ocobennoctu xumuu ¢ropa. Ero ¢puzndeckrne u XuMHIeCKrue CBOMCTBA,

nonydenue. Pusnonornveckoe aeiicteue Gpropuaos. [ImaBukoBast KUCIOTA U €€ COJIH.

IIpuMepHBbIe TeMbI NPe3eHTaALUI
1. XapakTepucTuka 3JIEMEHTOB TpUaabl kene3a. OCOOCHHOCTH TOJIOKEHHS B MEPHOINYECCKON CH-
CTEME COTJIaCHO CTPOCHMIO MX aToMOB. [Ipupoansie coeauHenus, noaydeHue. Ou3ndyeckue U Xumu-
yeckue cBoicTBa. OKCHIBI, TUIPOKCUIBI, COMU Keme3a. KauecTBeHHbIE peakiuu Ha WoHbl Fe3+ u
Fe2+ . Koppo3sus xernesa.
2. KobGanbT u HHKenb. CTPOCHHE aTOMOB, BO3MOYKHBIC CTENEHU OKHUCIeHus. [IpupoaHbie coenuHe-
HUS, IOJTy4YeHus1, (pu3ndYeckre U XuMuieckue cBoiictea. [lomyuenue u cBoiicTBa ruapokcuaoB. Kom-

IUIEKCHBIE COEIMHEHMSL.
3.XapakTepucTHKa OKCUIOB U THAPOKCUIOB 3JIEMEHTOB MOATPYIIBl MEIM B PA3IMYHBIX CTENEHSIX
okucieHus. KomiiekcHble coelnHeHusI Meau, cepedpa U 30510Ta, UX CTPOECHHUE, CBOMCTBA U IPUMeE-
HEHUeE.

5.4. Metoanueckue MaTepuasibl, ONpeaesiiolue Npoueaypbl OHeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YIIUX 3TANbl (P)OPMHUPOBAHUA KOMIIE-
TeHIH.

[Tporpamma oCBOEHUSI TUCIUILINHBI TIPEAYCMAaTPUBAET YCTHBIC OMPOCHI, MOJTOTOBKY JOKJIA/I0B
U Tpe3eHTauui, pegepaToB, BHIIOIHEHHE JJAOOPATOPHBIX pabOT U TECTHI.

MakcumanbHOE KOJMYECTBO 0aioB, KOTOPOE MOXKET HaOpaTh CTYJEHT B TeueHue 1 cemectpa
3a pa3nuy4Hble BUAbI paboT — 70 GaysioB U B TeueHue 2 cemectpa — 80 Oamnios.

[IpomexyTouHas aTTectanus NpoBoAUTcs B (hopMe 3adeTa B 1 cemecTpe M SK3aMeHa BO 2 ce-
MecTpe. 3adeT MPOBOJUTCS YCTHO IO BOMpocaM. JK3aMeH NMPOBOAUTCS YCTHO IO HK3aMEHallMOH-
HBIM OHJIeTaM.

MakcumanbHast cymMma 0ajliioB, KOTOpbIE CTYJCHT MOXeET MOJIy4uTh Ha 3adyere— 20 OayioB, Ha
sk3amene — 30 Oaos.

IIIkaJ/ia oueHNBaHUS 0TBETA HA 3a4eTe

Kpumepuu oyenuganus bann
— CTYJZIEHT B TIOJTHOM 00be€Me yCBOWJI MaTepHall IpOrpaMMBbl IIPEIMETA; 16-20
— HCYEPIBIBAIOIIE PACKPBUI TEOPETHUECKOE COAEPKAHUE DK3aMEHALMOHHBIX
BOIPOCOB OuMIIeTa;
— UCMOJIb30BaJT YETKHE, TOJTHbIE (POPMYTUPOBKU H/UIIN TEPMUHBI;
— TOCJIEIOBATEIBHO U JJOTMYHO U3JI0KHII MaTepua,
— HE 3aTPYJHSETCS C OTBETOM Ha JONOJIHUTENBHBIE BOIIPOCHI 9K3aMEHATOPA.
— CTYJIHT YCBOWJ OOJIBIIIYIO YacTh TMOJIOKEHUN MaTepuaja mporpammel mpea- | 10-15
METa;
— MPaBUJIBLHO, MO CYILIECTBY, MOCIEI0BATEIbHO OTBETUJI HAa BOIMPOCHI OUJIeTa U
JIOTIOJTHUTEIIBbHBIE BOIPOCH dK3aMeHaTopa (JOMyCTHMbI €JMHUYHBIE HecyIle-
CTBEHHbBIE OLLIMOKN);
— HCIOJIb30Ball YETKHE, MOJHbIE (POPMYITHPOBKU W/WINM TEPMUHBI (TONYCTHMBI
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€IMHUYHBIC HECYIIECTBEHHBIC OIITUOKN).
— CTYACHT YCBOWJI TOJBKO OCHOBHBIC MOJIOXKEHHS MaTepuaia mporpaMmel mpea- | 5-9
MeETa;

— CoJIep)KaHUE BOMPOCOB OMJIETa M3JI0KIII HETIOCIEA0BaTEIHHO, IIOBEPXHOCTHO,
0e3 JOHKHOTO OOOCHOBAHMS IPU ITOM, JOMYCTHJI €IUHUYHBIC CYIICCTBCHHBIC
(dakToNOrHYeCKre HETOYHOCTH ¥/ €IMHUYHBIC CMBICIIOBBIE OITHOKHY;

— HCITOJIB30BaJl HCUETKHUE W/WJIM HETOJIHbIC (POPMYITMPOBKH W/WUIH TEPMHUHBL;

— WCIIBITHIBACT 3aTPYAHCHHUS IIPH OTBETE HA JOMOJHUTEIbHBIC BOIPOCHI.

— CTYJICHT HE 3HAeT OCHOBHBIX ITOJIOKCHHI MaTeprajia MporpaMMbl IIpeIMeTa; 0-4
— coJiep)KaHUe BOMPOCOB OMJIeTa M3JIOKIII HEMOCIEA0BATEIHHO, TOBEPXHOCTHO,
0e3 T0KHOTO 00OCHOBAHMS;

— MPU OTBETE HA BOMPOCHI OWIIETa M JIOTIOJHUTEIHHBIC BOIPOCHI dK3aMEHATOpa
JOIYCTHJI MHOKECTBEHHBIC CYIIECCTBEHHBIC (DaKTOJIOTMYECKHE, CMBICIOBBIC
Y/ JIOTHYECKHE OIIHNOKU;

— HCIIOJIB3YeT HEeNPaBUIbHbIC (YOPMYIUPOBKH W/WIIA TEPMHHBI;

— HE OTBETWJI Ha OOJBIIMHCTBO JOTIOJHUTEIHHBIX BOIIPOCOB MU OTKA3aJCs OT-
BEYATh.

HTorosas mkaJja BbICTaBJeHHUs OLEHKH MO aucuuiuiuge (1 cemecrtp)

HTorosas oleHKa 1o JUCIUIIIMHE BBICTABIISIETCS 110 MPUBEACHHON HIbKe 1Kaie. [Ipu BeicTas-
JICHUY UTOTOBOM OLIEHKH TPETOaBaTeIeM YUYUTHIBAETCA padoTa 00yJaromerocsi B TE4eHHUE BCETO
CpOKa OCBOEHUS TUCLMILINHBI, a TAKKe 0aUIbl HA IPOMEXYTOYHOM aTTeCTaLUH.

Bbanabl, nojyuyeHHble 00y4YarOIIH- OueHka 1o JUCUMILUIHHE
MHCS B TeUeHHe OCBOEHUsI TUCIIH-
TJIHHBI
81—-100 3a4TeHO
61 — 80 3auTeHo
41 - 60 3auTeHo
0-40 He 3auteno

[IIxana oneHNBaHUA OTBETA HA DK3aMeHe

Iloka3zareab bana
CryneHT oOHapyXMBaeT BBICOKMH YpOBEHb OBJIaJeHMs Teopueil Bompoca, | 30-25
3HaHUE TEPMUHOJIOTHH, YMEHHE JIaBaTh ONPEICICHUS TIOHATHSIM,
3HaHue NepcoHaNui, CONPSHKEHHBIX C TEOPETUYECKUM BOIIPOCOM,
YMeHrne nmpoWILIIOCTPUPOBATH SBIICHHE MPAKTHYECKHUMH MPHUMEPAaMHU, aeT
TIOJIHBIE OTBETHI HAa BONPOCHI C MPUBEAECHUEM TPUMEPOB W/WJIM NOSICHEHUH.
CTyneHT HeI0CTaTOYHO MOJIHO OCBEIIAET TEOPETUUECKHM BOIIPOC, OIpeie- 24-18
JeHud JaroTcs 6e3 coOCTBEHHBIX OOBSICHEHUH U JJOTIOTHEHUH, OTBETHI HA
BOTIPOCHI MTOJTHBIE C MPUBEICHIEM TPUMEPOB
CryneHT oOHapyXKHBaeT HEJOCTATOUHO ITyOOKOE TOHMMAaHHUE TEOPETHYE- 17-10
ckoro Bompoca. OrnpeneneHus Jal0Tcsi C HEKOTOPBIMH HETOYHOCTSIMH, 1aeT
OTBETHI TOJIBKO Ha 3JIEMEHTapHbIE BONIPOCHI, YUCIIO IPUMEPOB OTPAHUYEHO
CryneHt oOHapyXHBaeT HE3HaAHHE OCHOBHBIX MOHATUH M ompeneneHuii, He | 0-9
yYMEeT JeJaTh BBIBOJBI, TIOKA3bIBAET KpaiiHe ci1aboe 3HaHUE MPOrpaMMHOTO
MaTepHaa.
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HTorosas mkaJia BbICTABJIEeHUS OLEHKH M0 IUCHUILINHE (2 ceMecTp)

Hrorosas OIICHKA ITO JUCHUIIIIMHE BBICTABJIACTCA 110 HpHBGI[CHHOfI HWXKE IIKAJIC. HpI/I BBICTaB-
JICHHH UTOT'OBOM OLICHKHU IIPCIOAaBaATCIIEM YUYUTHIBACTCA pa60Ta o6yqafomer00}1 B TCUCHUEC BCETO
CpOKa OCBOCHUSA NJUCHUIIIIMHBI, a TAKKC OajuIbl HA HpOMe)ICYTOqHOﬁ arTeCranuu.

Bajuibl, nojiy4eHHbIe 00y4ar0IN- OueHka 1Mo JUCUUINJIHHE
MHCSl B Te4YeHHE OCBOEHUSI THCIU-
TIMHBI
81 —-100 OTIIUYHO
61 — 80 XOpOIIIO
41 - 60 YIOBJIETBOPUTEIIHHO
0-40 HEYJIOBJICTBOPUTEILHO

6. YYEBHO-METOAMYECKOE U PECYPCHOE OBECIIEYEHHME JUCIUIIJINHbI

6.1. OcHoBHas iMTEpaTypa:
1. Axwmeros, H.C. O0miast u Heopranudeckasi XUMUsL: Y9eOHHK st BY30B. - 10-e m3nt. - CI10. : Jlanb, 2019. - 744c.
— Texcr: HenmoCpeICTBEHHBII.
2. T'muaka, H. JI. OOrmas xvvust B 2 T. © yaeOHUK st By30B . — 20-¢ w31 — Mockaa : FOpaiir, 2021. — Tekcr :
anexTponHbid. — URL:
https://urait.ru/bcode/470483
https://urait.ruw/bcode/470484
3. Xumms : yueOHuK st By3oB/ miof pen. [ H. daneepa. — 2-e m3n. — Mocksa : FOpaiit, 2021.— 431c.—
Texcr : anexrponnbiit. — URL: https:/urait.ru/bcode/469031

6.2. lonosiHUTEIbHAS JIUTEpaTypa:

1. Anapnes, A. 1. O6mas xumusi. COOpHUK 3aJlaHUid C IPUMEpPaMU pelIeHul : yueOHoe rmocobdue

st By30B / A. U. Anapues, JI. . Adonnna. — 2-e m3a. — Mocksa : IOpaiit, 2021. — 127 c.
Tekcr : anextponnsiii. — URL: https://urait.ru/bcode/472051

2. babOxkoB, A. B. Xumus B menunuae : yueOHUK s By30B / A. B. badkos, O. B. HecrepoBa. —
Mockga : FOpaiit, 2021. — 403 ¢. — Tekcer : anekTponnsiii. — URL: https://urait.ru/bcode/469316

3. I'muuka, H. JI. 3amaum u ynpakHeHHS 1O OOIIeH XUMHH : y4eOHO-TIpaKTHYeCKOoe Mocodue. —

14-e wm3n.— Mocksa: [Opaiir, 2021. — 236 c.— Tekcr : osnektponsbii. — URL:
https://urait.ru/bcode/468514

4 I'yceiixanoB, M.K. CoBpemeHHbIe TPOOJIEMBI €CTECTBEHHBIX HayK : yuye0.nmocobue / M. K. T'y-

ceitxanoB, Maromenosa Y.I'.-I'., @. M. I'yceiixanoBa. - 6-¢ uzn. - CII6. : Jlans, 2018. - 276¢. —
TekcT: HENMoOCpeICTBEHHBIH.

5.Epmos, 10. A. O6mias xumus. buopusnueckas Xumusi. XuMusi OMOTEHHBIX JIEMEHTOB B 2 KH.
yuebnuk 1t By30B / FO. A. Epmos, B. A. Tlonikos, A. C. bepnsian. — 10-e nzn. — Mocksa :
FOpaiit, 2020. — Tekcr : anexkTponHbIit. — URL:
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https://urait.ru/bcode/470483
https://urait.ru/bcode/470484
https://urait.ru/bcode/469031
https://urait.ru/bcode/472051
https://urait.ru/bcode/469316
https://urait.ru/bcode/468514

https://urait.ru/bcode/452203
https://urait.ru/bcode/452204

6. MaprteHoBa, T.B. Xwumus: ydeOHuK u npakTukym s By3oB/ T. B. MapteiHOBa,

H. B. ApramonoBa, E. b. 'onyHoB . — 2-e u3n. — Mocksa : FOpaiit, 2021. — 368 c. — Teker :
anexktpounsii. — URL.: https://urait.ru/bcode/468866

7. Hukonmbckuii, A.b. Xumusa: ydyeOHMK W TpakTUKyM i By30B/ A.b. Hukonbckuid,

A. B. CyBopoB. — 2-¢ m3a. — Mocksa : [Opaiit, 2020. — 507 c. — TekcT : 3JIEKTPOHHBIA. —
URL.: https://urait.ru/bcode/450360

8. Ilpaktukym mo oOmiel xumuu : ydyeOHoe mocobue s By3oB / H. JI. I'munka, B. A. [lonkos,

A. B. baokos, O. B. HectepoBa. — Mockaa : FOpaiit, 2019. — 248 c. — TekcrT : 2JIeKTpOHHBIN. —
URL.: https://urait.ru/bcode/444652

9.CsepmiioBa, H.JI. OO0mas 1 HeopraHuuecKass XUMHUS: YKCIIEPUMEHT. 3314 U YIIp.: yuel. moco-

oue ams By30B. - CII06. : Jlans, 2019. - 352¢. — TekcT: HEMOCPEICTBEHHBIH.

10. Tynuxun, E. 1. Xumusa. B 2 4. : yyeOHukK ans By30B.— 2-¢ u3g. — Mocksa : FOpaiir,
2021. —Texkcrt : anekTponHbIii. — URL:

https://urait.ru/bcode/471551

https://urait.ru/bcode/471598

6.3. Pecypchl HHGOPMAIIMOHHO-TEJIEKOMMYHHKAIHOHHOI ceTn « MHTepHEeT»

1. https://mosgorzdrav.ru/ru-RU/index.html - JlenapramenT 3apaBooxpaHenus ropoaa MOCKBbI
2. https://minzdrav.gov.ru/ - MunuctepctBo 3apaBooxpanenus Poccuiickoit denepannu

3. https://mz.mosreg.ru/ - Mun#icTEpCTBO 3paBoOXpaHeHrss MOCKOBCKOM 001acTh

4. https://biblioclub.ru - 5BC «YHuBepcuterckas OMOIMOTEKA OHIIANH»
5.https://e.lanbook.com - OBC «Jlaub»

6.www.studentlibrary.ru - 55C «KoHCyIbTaHT CTyCHTa»

7.https://urait.ru/ - O6pa3oBarenbhas miathopma «tOpaitT»

8.https://ibooks.ru/ - DnexTporHo-0MbIMOTEUHAs crcTema ib0oKs.ru

7. METOAUYECKHUE YKA3AHUA 110 OCBOEHHUIO JUCHUITJINHBI

1. MeTtoauueckue PEKOMCEHAANU 110 OPpraHu3aluu CaMOCTOSITEILHOMI pa60TBI CTYACHTOB

8. HTHOOPMALIMOHHBIE TEXHOJIOI'MH AJIs1 OCYHIECTBJIEHUSI OBPA30OBA-
TEJBHOI'O MPOLECCA IO AUCIUIIJIMHE

JluneHsnonHoe nporpaMMHoe o0ecrieueHue:
3apybexnoe: Microsoft Windows, Microsoft Office
OreuectBennoe: Kaspersky Endpoint Security

CB000OHO pacnpocTpaHsieMoe TPOrpaMMHOE 0OecTIeueHHeE:
3apyoexnoe: Google Chrome, 7-zip
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https://urait.ru/bcode/452203
https://urait.ru/bcode/452204
https://urait.ru/bcode/468866
https://urait.ru/bcode/450360
https://urait.ru/bcode/444652
https://urait.ru/bcode/471551
https://urait.ru/bcode/471598
https://minzdrav.gov.ru/

OteuectBennoe: OMC Ilneep (1 BoctiponsBeieHUs DIEKTPOHHBIX YueOHbIX Moyreit)

WudopmanroHHble CIPaBOYHBIE CHCTEMBI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

[TpodeccrnonanbHbie 60a3bl TaHHBIX:

fgosvo.ru — ITopran PeepanbHbIX FOCYAAPCTBEHHBIX 00pa30BaTENLHBIX CTAHIAPTOB BEICIIIETO
o0Opa3oBaHus

pravo.gov.ru - OdunranabHbI MHTEPHET-IIOPTAI IPABOBOY HH(MOPMALIUU
www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3oBaHue

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBbI
MatepuaabHO-TEXHUYECKOE 00eCIIeYeHHE TUCITUTUIMHEI BKITFOYaeT B CeOsl:

- y4eOHbIC ayJUTOPUU JIJIsl IPOBEICHHS 3aHATUH JIEKIIUOHHOTO U CEMHHAPCKOTO THIIA, KypCOBOTO

MIPOSKTHPOBAHMSI (BBIMIOJIHCHUS KYPCOBBIX PabOT), TPYIITIOBBIX M WHAUBUIYAIBHBIX KOHCYJIBTAIIHM,

TEKYILEr0 KOHTPOJIS M MPOMEKYTOUYHOM aTTECTAIMU, OCHAIICHHBIE KOMIUIEKTOM y4eOHOM MeOemnH,

nockoit mapkepHoi, [1K, HoyTOykoM, MEKpO(GOHOM, IPOEKTOPOM;

- TIOMEUICHUS JIJISl CAMOCTOSATEIBHOM PabOThI, YKOMIUIEKTOBaHHBIC Y4eOHOW MeOeIblo, TepCOHAIb-

HBIMH KOMITHIOTEpAMH C TIOJKIIFOUEHUEM K ceTH VHTepHeT U o0ecreueHrueM JIoCTyma K 3JIEKTPOH-

HBIM OMOJIMOTEKaM U B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBarenbHyto cpeny MI'OY;

- labopatopus oOIel XUMHHU, OCHAIIEHHAsT KOMIUIEKTOM yueOHoi mebenu, 1K, mockoit mapkep-

HOM, TOCKOW MHTEPAaKTUBHOMU, IPOESKTOPOM, PAKOBHHAMH, IIKA(QOM, BBITSDKHBIM IKa()OM, XUMUYE-

CKUM 00OpYZOBaHUEM, PEaKTUBAMU,

- naboparopust GU3NIECKOHN, KOJUIOUIHON U MPUKIIATHOW XUMHUH, OCHAIICHHAs] KOMIUIEKTOM y4e0-

HOM MeOeIH, TOCKOW MapKepHOH, JOCKOH MEIOBOM, paKOBUHAMU, MTKa(aMHu, BBITSKHBIM IIKaQOM,

XUMHAYECKHM 000PY/IOBaHUEM, PEAKTUBAMHU.
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