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PabGouast mporpamma y4eOHOW IUCHUIUIUHBI «XUMHUS» COCTaBJICHA B
cootBeTcTBHUM ¢ TpeboBaHusiMu GI'OC BO no nanpasnenuro noaroroBku 23.03.03
DKCIUTyaTalus  TPaHCIOPTHO-TEXHOJOTUYECKHX  MAlllMH W KOMIUJIEKCOB,
YTBEPKJICHHOTO TMpPUKa3oM MUHHUCTEpCTBA HAYKM M BBICIIET0 OOpa3oBaHUs
Poccuiickoit @eneparuu ot 07.08.2020 N 916 (3apeructpupoBan MUHHUCTEPCTBOM
octuiimu  Poccuiickoit @enepaunu 24 aprycra 2020 T., perucTparidOHHBIN
Ne 59405).

Opranmzanus-paspadorunk:  TyukoBckuih  ¢umman  MOCKOBCKOTO

MOJMTCXHUYCCKOI'0O YHUBCPCUTCTA

Pa3zpaboTuuk:

['aBpunosa . /1.



1. IEJIM U 3AJJAYU OCBOEHUSA JTUCIUITJIMHBI

Llenpro OCBOCHUS AUCHUIIIUHBI «XHMHSI» SBISICTCA OCBOCHHE 3HAHUM O XHUMHYCCKOMH
COCTaBJIAIOLIECH €CTECTBEHHOHAYYHOM KapTUHBl MHUPA, BAXKHEHIIMX XHWMHUYECKHX MOHATHSX,
3aKOHAX U TEOPUSIX.

3agayell TUCHMIUIMHBI SIBJISIETCA M3Y4YEHHUE 3aKOHOMEPHOCTEH XMMHMUYECKHX IMPOIECCOB;
OBJIAJICHUE TpHEeMaMH OE30MAaCHOTO HCIIOJIb30BAHUS BEIIECTB U MATepUAIOB B OBITY, Ha
MPOU3BOJICTBE M B TPOPECCHOHATBLHOW JEATEIHHOCTH; OBJIAJICHHNEC YMEHUSMHU MPUMCHSTH
MOJTYYCHHBIC 3HAHUSA IS OOBSICHEHHS XMMHYECKUX SIBJICHUH, OIICHKH POJIM XUMHHU B Pa3BUTUHU

COBpPEMECHHBIX TEXHOJIOTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

JucuumnnuHa «XuMHUS» OTHOCUTCS K JUCHUIUIMHAM o0s3arenbHOi vactu Omoka bl
«ducoumnunel (Moaynu)» yueOHoro 1uiasa, corsiacio @I'OC BO jyist HanpaBieHHs IOATOTOBKU
23.03.03 DkcmtyaTalysi TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB.

HucuumnuHa  «XUMHS» — ABISETCS  MPOMEXKYTOYHBIM  3TarioM  (OpMHUpPOBaHUS
komrierennuu OITK-1 B mpomecce ocBoenus OIIOIN.

HucuumnuHa  «XUMHS»  OCHOBBIBAETCS HAa 3HAHUAX, YMEHHUAX U  HaBBIKaXx,
IPUOOPETEHHBIX MpU M3y4YyeHUM aAucuuinH: Maremaruka, ®usnka, OCHOBBI NPOEKTHOMN
nesrenbHOCTH, MH(opMaThka, W sBISETCS NPEALIECTBYIOMIEH A M3Y4YEHUS JUCIMILIMH:
Marepuanosenenue, Teopetndeckass MexaHuka, CONpoTHUBIEHHE MaTepUaioB, TeIIOTEXHUKA,
Teopust MexaHM3MOB U MallliH, [ uApaBIuKa U THIPOITHEBMONPUBO/, JleTaau MalliuH U OCHOBBI
KOHCTpyHpoBaHusi, OCHOBBI CHCTEM aBTOMAaTH3UPOBAHHOTO IPOEKTHUPOBAHUS, YyueOHas
MpakTHUKa: 03HAKOMMTEIbHAs MPAaKTHKa, ['ocynapcTBEeHHAass UTOTOBasi aTTECTALMS: BBIIOJHEHHUE,

MMOATOTOBKA K NPpOUCAYPEC 3allIMTHI U 3alllUTa BBIHYCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI.



3. IEPEYEHb IIUIAHUPYEMBIX PE3YJIbTATOB OBYYEHHA
NHANKATOPAMU AOCTHUXEHHUA KOMIIETEHLHHWU

no JAUCHMILUIMHE (MOJYJIO), COOTHECEHHBIX C

Koa v nanmenoBanue

Koa n HauMeHOBaHUe HHIUKATOPA

Iliianupyembie pe3yibTaThl 00yUeHUs

KOMIIETEHUMH poctuxkennss komnerenuun (MJAK)
OIIK-1. Ciocoben HOIIK-1.1 Mcnonb3yeT 3HaHUS OCHOBHBIX 3HaTh:
MIPUMEHSATD 3aKOHOB MAaTEMaTUYECKUX U €CTECTBEHHBIX HAYK | POJIb XUMHUU B €CTECTBO3ZHAHUU U €€ CBS3b C IPYTUMHU

€CTECTBCHHOHAYYHBIC U
oOIIenH)KeHEPHBIEC 3HAHMUS,
METO/Ibl MATEMaTHYECKOTO
aHaIM3a u

MOJICIIUPOBaHHS B
npodeccHnoHATEHOM
AeSATEIbHOCTH

JUISL peUIeHUs] TUIIOBBIX 3aJ1a4
poEeCCHOHAIBHON e TEIHLHOCTH

HNOIIK-1.2 Bnaneer ecTeCTBEHHOHAYYHBIMU U
0OIIIENH)KEHEPHBIMH 3HAHUSMH U METOJaMU
MaTeMaTU4YECKOTO aHallu3a U MOJICTMPOBAHUS B
poEeCCHOHAIBHON e TEIHHOCTH

€CTECTBEHHBIMHU HayKaMU, 3HaYCHHE B )KU3HU COBPEMEHHOTO
o01ecTBa

YMmerhb:

xapaKTepmeOBaTb 3JICMCHTHI I10 UX ITOJIOKCHUIO B HGpHOI{HHGCKOﬁ
cucteme JI.1. MenneneeBa, mpoBOJUTh PacUYeThl IO XUMHYECCKUM
(dbopMyIiaM U ypaBHEHUSIM PEaKIIMH, BIAJICTh METOIaMU 00pabOTKH
MOJIyYEHHBIX PE3yIbTaTOB

Baanern:

HaBBIKAMH CaMOCTOSITEILHON OCTAHOBKH U 0€30I1aCHOTO
HpOBeI[CHI/Ifl XUMHUYCCKOTO BKCHepI/IMeHTa




4. CTPYKTYPA M COAEPKAHME IV CIUATITUHBI (MOY.JIST)

4.1 O6beM TMCUMILIHHBI M BU/IBI Y4eOHOH padoThl

Buabl yueOHoli padoTsl

0O0BeM B yacax

OO0mas TpyA0eMKOCTh TUCITUTLIMHBI

108 (3 3a4eTHBIX eTHHHUIIBI)

KoHnTtakTHas paboTa o0y4aronuxcs ¢ 12
npenojiaBaresieM (BCEro)

AynutopHas pabora (BCero), B TOM YHCIE: 12
Jlexknun 4
CeMuHapbl, IPaKTUYECKUE 3aHATUS 4
JlaboparopHbie pabOTHI 4
Bneaynuropnas padota (Bcero): 96
B TOM YHCIIE: -
KOHCYJIbTAIIMS 110 AUCHIUTUINHE

CamocTtosTenbHas pabota o0yyaroumxcs (BCero) 96
Bun npomexxyTouHOM aTTecTauu JK3aMeH

oOyyJaromerocs




4.2 TemaTn4yeckuii MyIaH y4e0HOM U CHUNIITHHBI

HaumeHoBaHue pa3jiesioB U Buabl yueOHo# padoThl, BKJIKYAs CAMOCTOSTEIbHYIO padoTy oOyyaomuxcs | KomnereHunu
TeM H TPYA0EMKOCTH (B 4acax)
Bcero N3 uux CamocrositesbH | KypcoBasi | KonrpoJsibHas
. ayJAUTOPHbIE asi pabora padora padora
g 3aHATHA
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Tema 1 Brenenue B xumuto. OCHOBHBIC 1 13 1 2 - 10 - - OIlK-1
TIOHSTHSI M 3aKOHBI XUMHUU
Tema 2 [lepuoandeckuii 3aKOH U 1 10,5 [ 05 - - 10 - - OI1K-1
MIEPHOINIECKAs CHCTEMA JJIEMEHTOB
.M. Menneneera
Tema 3 Xumuueckass KHHETHKA U 1 12 - 2 - 10 - - OIIK-1
paBHOBECHE
Tema 4 PacTBopbI 1 12 i i 2 10 i i OMK-1
Tema 5 XuMusi KOMIUIEKCHBIX 1 105 | 0,5 - - 10 - - OIlK-1
COEAMHEHUI
Tema 6 OO0mMe CBOICTBA METAIIOB. 1 125 | 05 - 2 10 OIlK-1
CnuaBbl
Tema 7 OCHOBBI 3JIEKTPOXUMHH. 1 105 | 05 - - 10 OIIK-1
Koppo3sus meranios
Tema 8 Opranuueckue CoeTMHEHUS. 1 125 | 05 - - 12 OIIK-1
XUMHUS TOJIMMEPOB
Tema 9 Tormuso 1 145 105 ) ) 14 OIIK-1
Hroro mo nucumiuviuge 108 4 4 4 96




4.3 ConepxaHue TMCUUILIHHBI « XUMHUS» 10 TeMaM

Tema 1 BBenenue B xumuio. OCHOBHBIE MOHSTHS U 3aKOHBI XUMHU

Crpoenue atoma. PainoakTMBHOCTD

JIaGoparopHble 3aHATHS « XUMUYECKHE CBONCTBA HEOPTAHUYECKUX COCTUHEHUI

Tema 2 Ilepuoguueckuid 3aKOH M mepuoauveckass cucrema 3jementoB JI.H.
MenpaeneeBa

Crpoenue moiiekya. XuMHUYECKas CBS3b.

Tema 3 XuMuyeckasi KHHETHKA U paBHOBecHe

CKopocTh XMMHUYECKOU peakinu. Xumuueckoe paBHoBecue. [Ipunnun Jlelllarenbe

JlaboparopHsble 3aHATHS «BausHUE TeMIlepaTypbl Ha CKOPOCTh PEAKIIUN)»

Tema 4 PacTBopbI

CrocoObl  BhIpaKeHHsI KOHIEHTpaluu pacTBopoB. CremneHb aucconuanuu. Peaxium
oOMeHa B pacTBOpax 3MeKTpoauToB. [ uaponus comneil.

[Tpaktnueckoe 3aHsaTHE. CroOCOOBI BBIPAKEHUS KOHIICHTpAIMK pPAacTBOpoB. CTETCHb
JTUcconuanuu. Peakium oOMeHa B pacTBOpax 3JICKTPOIUTOB. [ uaponms3 conei

Tema 5 XumMus KOMILIEKCHBIX COeIUHEHUH

CrtpoeHre U HOMEHKJIATypa KOMIUIEKCHBIX coeluHeHui. KommiiekcHble coequHeHHs B
peakiusx oOMeHa.

Tema 6 O61ue cBoiicTBa MeTa/LI0B. CIj1aBbI

[Tonyuenune. CpoiictBa. CruiaBbl.

[IpakTnueckoe 3aHsiTHE. XMMUYECKHE CBOMCTBA METAILJIOB

Tema 7 OcHoBbl 3s1ekTpoxumun. Koppo3us meraiiios

lanpBaHMYEeCKUE PTIEMEHTHI. DIEKTPon3. AKKyMmynsTopbl. Kopposust meTamioB. 3ammra
METAJIIOB OT KOPPO3HUH

Tema 8 Oprannveckue coeqMHeHUs1. XMMHS OJIHMEPOB

VYrneBomopoasl. Apenbl. KpemHuiiopranuueckue coenuHeHus. OOmmMe CBOMCTBa
noyimMepoB. BaxkHeliie HarpaBiIeHUs UCTIOIb30BAHUS TOJTUMEPOB.

Tema 9 TonmuBo

OcHoBHbBIC BUBI TOIIJIMBA. TBeszoe. >KI/II[KOC n F33006p83HOC TOIIJINBO.

4.4. IlpakTUyeckas MOAroToOBKa

[IpakTnyeckas MOArOTOBKA PEANU3YETCSl IyTEM IPOBEIEHUS INMPAKTUUYECKUX 3aHITHH,
peyCMaTpUBAIOIINX yyacThe OOYYaroLIMXCs B BBIMOJHEHHHM OTIEIBHBIX AJIEMEHTOB paloT,
CBSI3aHHBIX € OyayIIell nmpodeccuoHanbHON AESITETbHOCTHIO.

O6beM 3aHaTuil B (hopMe MPAKTHUECKON MOJrOTOBKU COCTABIISIET § 4acoB



Bup 3ansaTus Tema 3ansaTus KoanuecTn ®Dopma npoBeAeHUs Koabl
0 YyacoB KOMIIETEHIIUHN
JlabopaTtopHoe | XuMUYECKHE CBOWCTBA 2 BeinonHenne OIlK-1
3ansTue 1 HEOPraHUYECKUX NPaKTUYCCKOTO
COEIMHEHU I 3aJlaHusl.
NupuBuayanbHas
CaMOCTOsITeIbHAS
pabora
JIaGopaTtopHoe | BimsiHue temnepaTypbl 2 Brinosnnenue OIIK-1
3aHATHe 2 Ha CKOPOCThb peaKIIuu OPaKTHICCKOro
3aJIaHHS.
NupuBuayanbHas
CaMOCTOsITeIbHAS
pabora
[IpakTnueckoe | «PacTBOpbI KUCIOT, 2 I'pynmoBast KomaHHAS OIIK-1
3aHsaTue 1 OCHOBAaHUM, COleH U UX pabora ¢ snemMeHTamu
CBOIICTBA. JIeNI0BOH HIPBL.
[Ipurorosienue Boinonnenne
pacTBOPOB KHUCIOT». pacHeros =
IIPUTOTOBJIEHUE
Pemenue 3agau no remam .
pacTBopa cepHOU
«CriocoObI BBIpaKEHUS KHCTOTH  3371aHHOM
KOHHeHTpaHHH KOHICHTpaluu u3
pacTBOPOB. Gomee
DJIEKTPOJIUTHL. KOHLICHTPUPOBAHHOTO,
IM'uaponus. BogopoaHblii MpOBEpKa pe3yJsibTaTa
IMOKAa3aTeJb» METO/IOM apeoOMETPHH,
paboTta co crpaBOYHOU
JIUTEPATYPOH
[IpakTnueckoe | «I'ampBaHUYECKUE 2 ['pynmosas koMaHHAS OIIK-1
3aHaTue 2 3JIEMEHTBI. DJICKTPOJIH3. pabora ¢ dneMEeHTaMH
Koppo3us» (nanucanue JICTIOBOH HIPBI.
AHOJHBIX U KATOIHBIX W3 NpeIoKeHHbIX
peaKyii cpencts co0path
paboTarormii
AJIEKTPOXUMHUYECKHUX .
TaJIbBAHNYCCKUUN
MPOLECCOB, OMPENECIECHUE SIEMEHT, ONPEICIHTE
OJ1C ranbBaHMYECKUX ero DJIC, paccunTath
3JIEMEHTOB, COCTaBJICHHUE TEOPETHYECKOE
CXEMBbI TAJIbBAHUYECKUX 3HAYEHHE, COCTABHTH
1 KOPPO3HOHHBIX cxemy
3JIEMEHTOB, PACU€THI 10 rajbBaHUYECKOTO
3akony ®Dapazes) aneMeHTa, paboTa co
CIIPaBOYHOH
JUTEPATYPOr

4.5. YuedHo-MeTOAMYeCKOE 00ecnedeHHe CaMOCTOSTEIbHOI pPadoThl CTY/1€HTOB

CaMocTosiTenbHast paboTa CTYJACHTOB MPEIYCMOTPEHa YUSOHBIM IIAHOM TIO TUCITUTUTHHE
B 00beMe 96 Jacos.

CaMoctosiTenbHast paboTa peann3yercs B paMKax MpOrpamMMbl OCBOSHUS AMCIUILTHHBI B
crenyrmux popmax:

- paboTa ¢ KOHCIIEKTOM 3aHATHUs (00paboTKa TeKcTa);



- MpopabOTKa TEMAaTUKH CAMOCTOSATEILHON pabOTHI;

- HaIlMCaHUE KOHTPOJIbHOW PabOTHI;

- mouck nHpopmanuu B cetu «MHTEpHET» U IUTEpaTypeE;

- BBIIIOJIHEHUE MHIUBHIyaJIbHBIX 3aJaHU;

- IOATOTOBKA K C/Iaye 3a4eTa, DK3aMeHa.

CamocrosTenbHas paboTa MPOBOAUTCS C LENbIO:

- CUCTEMAaTHU3aluU U 3aKPEIUICHUS MTOJIYYEHHBIX TEOPETUYECKUX 3HAHUM U IPAKTUYECKUX
YMEHUH 00y4arouuxcs;

- yIi1yOJIeHUsI U PacIIPEHUs TEOPETUYECKUX 3HAHUHN CTYICHTOB;

- (opMupoBaHus yMEHMII HCIONB30BaTh HOPMATHUBHYIO, IPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO, YIeOHYIO U CIICIUAIBHYIO JIUTEPATYPY;

- Pa3BUTHA MO3HABATEIbHBIX CIOCOOHOCTEH M aKTUBHOCTU OOYYAIOUIMXCS: TBOPYECKOM
MHUIMATUBBI, CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OpPraHU30BAaHHOCTH; (HOpPMUpPOBaHHE
CaMOCTOSITEIFHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, COBEPIICHCTBOBAHHIO U
CaMOOpraHu3alNH;

- Pa3BUTHIO UCCIIEN0BATEILCKUX YMEHUN CTYEHTOB.

TexHonorus oOpraHuM3alMyd  CaMOCTOSITENbHONH paboThl  OOYYarOLIMXCS  BKIIOYAET
UCTIOJIb30BaHUE HH(OPMAIIMOHHBIX U MaTEPUATBHO-TEXHHUYECKIX PECypCcoB (uimana:

-OMOIMOTEKY C YHTAIBHBIM 3aJI0M, KOMITBIOTEPHBIE KJIACCHI C BO3MOXXHOCTBIO paboTHI B
HNuTepHer;

-ay/IUTOPHUH JUIsS CAMOCTOSATEIILHOM paboThI.

[lepen BbIMONIHEHHEM O0YyYarOMIMMHCS BHEAYJIUTOPHOM CaMOCTOSITENBHON pabOThI
IIPENOIaBaTellb MPOBOAUT KOHCYJIBTHUPOBAHHUE IO BBIOJIHEHUIO 33JIaHUs, KOTOPBIM BKIIIOYAET
LeNb 3aJlaHusl, €ro COJAEp)KaHHs, CPOKHM BBINOJIHEHUS, OPUEHTHPOBOUHBIH 00BEM pPabOTHI,
OCHOBHBIE TpeOOBaHHUS K pe3ysbTaTaM padoThl, KPUTEPHH OLICHKH.

Bo Bpems BbInosHEHUS 00Yy4YarOIMMUCS BHEAYAUTOPHONM CAMOCTOATEIbHOW paboOThl U
Ipyu HEOOXOAMMOCTH NPENoAaBaTelb MOXKET MPOBOJAUTh WHIUBUAYAIbHbBIE W TPYIIOBbIE
KOHCYJIbTAIUH.

CamocrosaTenbHas paboTa MOXET OCYILECTBIATHCS HHAMBHIYalIbHO WU TPYyNIaMU
oOydaromuxcsi B 3aBUCUMOCTH OT LEIH, 00beMa, KOHKPETHOM TEeMaTHKHU CaMOCTOATEIbHOU
paboThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUH 00YyJarOIITIXCSI.

KoHTpomns camocTosTenbHOI paboThl CTyIEHTOB MpeAyCMaTPUBAET:

-COOTHECEHHUE CO/IePKaHUS KOHTPOJIA C LESIMH 00yUeHHUS,

-00bEKTUBHOCTb KOHTPOJIS;

-BAJIMJTHOCTh KOHTPOJIA (COOTB €TCTBHUC MNPpEaABABIACMBIX Sa)IaHI/Iﬁ TOMY, qTo



MIPEANOJIaraeTcsi MpOBEPHUTH);
-nuddepeHuanio KOHTPOIbHO-H3MEPUTETHHBIX MAaTEPHAIIOB.
@DOopMBI KOHTPOJISI CAMOCTOSATEIHHON PaOOTHI:
-IPOCMOTP U ITPOBEPKA BBIMOJIHCHHS CAMOCTOSATEIbHON PabOTHI MPEIoaBaTesieMm;
-OpraHu3alus CaMOIPOBEPKH, B3aUMOIIPOBEPKH BBITIOJHEHHOTO 3a/IaHUs B TPYIIIIE;
-00CyXIeHHE PEe3yIbTATOB BBITTOJHEHHOW pabOThI HA 3aHSATUH;
-POBEICHUE TUCBMEHHOTO OTIPOCa;
-MPOBEJICHHE YCTHOI'O OIpOCa; OpraHM3alUs W IPOBEICHUEC HWHIAMBUIYAIBHOIO
cobecenOBaHuA;

-OpraHu3alys U IpoBeJeHUE cOOeCEeJOBaHMSI C TPYIIION.

5. OueHovHbIe MaTePHUAJIbI MO TUCHHUILINHE
@DOHJT OLEHOYHBIX CPEACTB [0 JUCHUIUIMHE (MOAYNIIO) BKJIIOYAET OLIEHOYHBIE
MaTepHualibl, HalIPaBJICHHBIC HA TPOBEPKY OCBOCHUS KOMIIETEHIIUH, B TOM YMCIIE 3HAHUM, YMEHUHN
1 HaBBIKOB. DOHJ] OLICHOYHBIX CPEICTB BKIIIOYAET OIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJS U
OILICHOYHbIE CPECTBA MPOMEKYTOYHON aTTeCTAllUU.
®DoH/ OLEHOYHBIX CPEACTB MO AuciuIUIMHE npuBeAéH B [Ipunoxkenmu 1 (doHA

OLICHOYHBIX CPEJCTB) K pabodel mporpaMMe AUCIUTUINHBL.

6. YueOHO-MeTOAMYECKOE H MATEPHAIbHO-TeXHHYECKOe o0ecrevyeHne TUCHUIIHHBI
6.1  IlepeueHb yuyeOHBIX M3AaHUIN U yUeOHO-METOJUUECKUX MAaTEPUAIIOB JUIsl OCBOECHUS
JUCIUTIAHBI

OcHOBHAs nUTEPATYDA:

1. Pocun, U. B. Xumus. YueOnuk u 3agaunuk : g By3oB / M. B. Pocun, JI. /1. TomuHa,
C. H. ConoBeeB. — MockBa : WznarensctBo IOpaiit, 2021. — 420 c. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-534-01536-2. — Texkct : amekTpoHHBIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/469142

2. Xumus : yueOnuk st By30B / FO. A. Jlebenes, I'. H. ®anees, A. M. ['ony6es, B. H.
HlanoBan ; mox obuiei penakuueit I'. H. ®aneeBa. — 2-e usn., nepepad. u non. — Mocksa :
WznatenberBo FOpaiit, 2021. — 431 ¢. — (Boicmee obpa3oBanue). — ISBN 978-5-534-02453-
1. — Texkcr : osnekrtponHbii // OOpa3zoBatenbHas miatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/469031

JonoaHuTenbHas JUTEpaTypa:

1. 3aiteB, O. C. Xumus. JlabopaTOpHBI NMpPaKTUKyM U COOpPHUK 3amad : ydeOHOe

nocobue mnsa By3oB / O. C. 3aiineB. — Mocksa : UznatensctBo IOpaiit, 2021. — 202 c. —


https://urait.ru/bcode/469031

ISBN 978-5-9916-4106-7.
Oo6pasoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/469344

(Beicmiee oGpa3zoBanue). Tekcr AIIEKTPOHHBIN  //

2. Oneiinuko, H. H. Xumus. AnroputMsl pemieHust 3a1a4 U TeCThl : ydeOHoe mocolOue
s By3oB / H. H. Oneiinukos, I'. II. MypaBbeBa. — 3-¢ u31., uchp. U gon. — Mocksa :
MznarensctBo FOpait, 2021. — 249 ¢. — (Boicmee o6pazoBanue). — ISBN 978-5-9916-9664-
7. — Tekcr

https://urait.ru/bcode/470470

anekTpoHHbId // OOpazoBarenpHas miatdopma FOpaiit [caiit]. — URL:

3. T'apmmn, A. I1. OOmas U HeopraHudeckass XMMHUs B CXE€Max, PUCYHKax, TaOiauIax,
XUMUYECKHUX peaknusx : yaeonoe nocodue / A.Il. ['apmun. — 2-e uzn., ucnp. u qon. — MockBa
NHOPA-M, 2022. 304 c. DOl
10.12737/1070937. - ISBN 978-5-16-015940-9. - URL:

— (Boicmiee o0OpazoBanue: bakanaBpuar).
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Ilepuonuka

1. Hayunoe npu6opoctpoenue / 1. pen. B.E.Kypoukun. — Cankr-IlerepOypr : UnctutyT

AHAJIUTUYECKOTO pUOOPOCTPOECHHUS PAH, 2021. — URL:
https://e.lanbook.com/journal/3111?category=931. — TekcT : 371€KTPOHHBIIA.
6.2 IlepedueHp MaTepUaTbHO-TEXHHUECKOTO, IIPOTPAMMHOI0 00eCIeUeHUS
HaumenoBanue HauMeHoBaHHne OcHAIIIEHHOCTH ITepeyennb
AUCUHMILINHBI CIeNUAIBHBIX CrenUAJbHbIX JINIIEH3HOHHOT 0
(MonayJis), NoMenleHuin u NoMeInleHui u NMPOrpaMMHOI0
NMPAKTHK B noMeIeHui 1s NnoMeIeHui 1s o0ecrneyeHusl.
COOTBETCTBMHU C | CAMOCTOSAATEIbHOM CaMOCTOSITEILHOMI
Y4eOHBIM IIAHOM padoThI padoThI
b1.0.04 Xumus JlekumoHHas y4ueOHbIe MecTa, Kaspersky Endpoint mst

ayJIMTOpUs obopynoBaHHBIE OJIOYHON Oou3Heca
Mebenbto; pabodee MecTo Koncynsrantllnroc
npenonaBarens B coctae | AdobeReader
CTOJ, CTYJI, TyMOa; Cisco WebEXx
KoMIIbloTep npenoaasaressi | MHpopmanmoHHo-
C BBIXOJ/IOM B CETh KOMMYHHKAIIMOHHAS
WntepHeT; 3KpaH, mwiatdopma «Chepym»
MYJIBTUMETUHHBINA ObpasoBatenbHas
MPOEKTOP; TEMATUIECKUE iargdopma

CTEHIBI

https://mospolytech-
tuchkovo.online/

JlaGoparopust xumun

y4eOHbIC MeCTa,
000pyIOBaHHBIE OJIOYHOM

Kaspersky Endpoint as
ousHeca

MeOeIbIo, pabodyee MECcTo Koncynprantllnroc
MPETIoIaBaTeNsl B COCTaBe AdobeReader

cTOI, CTYII, TyMOa, Cisco WebEx
KOMITbIOTEp Tipenozasaress | MHpopmaimonHo-

C BBIXOJIOM B CETh KOMMYHHKAIHOHHAS
WHTEPHET, JKPaH, wiatpopma «Chepym»
MYJIbTUME TUHHBIN O6pazoBaTenbHas
MPOCKTOP, TEMATHUYCCKHE miathopma



https://urait.ru/bcode/469344
https://urait.ru/bcode/470470
https://www.webex-russia.ru/
https://mospolytech-tuchkovo.online/
https://mospolytech-tuchkovo.online/
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CTCH/IBI, IPEe3CHTAIIMOHHBIH | https://mospolytech-
MaTepua, MOJIEIH, tuchkovo.online/
npuOOPBI U HAOOPBI IS
[TOCTAaHOBKH
JIEMOHCTPALIHOHHOI'O
9KCIIEPUMEHTA, PCAKTHUBBI

Aynurtopus s y4ueOHbIE MecTa, Kaspersky Endpoint s
CaMOCTOSITEIbHOM o0opynoBaHHbIe OIOYHOH | OM3Heca
paboThI MeOenbio, komnbiotepamu | Koncynbrantlntoc
C BBIXOJIOM B CETh AdobeReader
Wnrepner, Cisco WebEx
MHOT0()yHKIIHOHATIBHOE HudopmanmonHo-
YCTPOWCTBO KOMMYHHKAIIHOHHAS
miatopma «Chepym»
OO0pa3oBaTenbHas
maTdopma

https://mospolytech-
tuchkovo.online/

7. MeToau4yecKkue peKOMeH/IAlMHU 110 00y4eHHUIO JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 30POBbSI  HHBAJIU/I0B

OOyueHnue no JUCUUIUIMHE 00yYaroIuXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3]I0POBbSI
OCYIIECTBIISICTCSI C Y4ETOM OCOOEHHOCTEH ICUXO(PHU3NIECKOTO Pa3BUTHS, WHIMBHYaTbHBIX
BO3MOXKHOCTEM U COCTOSIHUSA 3[J0POBBS TAKUX 00Y4arOILNXCS.

Conepxxanue oOpa3oBaHUS M YCJIOBUS OpraHu3aluu oOydyeHMs, OOy4arolluxcs C
OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI ONPENENAIOTCS aJalTUPOBAHHON 00pa3oBaTeIbHON
IpOrpaMMoOi, a JJs WHBAIMIOB TakXKe€ B COOTBETCTBMM C WHJMBUIYaJbHOW INpOrpamMMmoin
peadbuuTaI HHBAIUIA.

OcBoeHMe NUCIUILIMHBI 00YYarOIUMHICS C OrPaHMYEHHBIMH BO3MOXKHOCTSMU 3]I0POBbSI
MOET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYYarOIMMUCS, TaK M B OTJEIBHBIX
rpynnax. Ilpennmonararorcst  crenuanbHble  YCIOBUSL  JUIsl  TMOJY4YeHHs  0Opa3oBaHUs
00y4JaroIMMUCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSL.

ITpodeccopcko-nienarorndeckuii cocTaB 3HaKOMHUTCS € TNCHUXOJIOT0-(PHU3HOIOTHYECKUMHU
0COOEHHOCTSIMH  OOy4aroIMXCs HMHBAJIUAOB W JIMIl C OrPAHUYEHHBIMH BO3MOKHOCTSAMHU
3/10pOBbs, MHAUBHUIyaJIbHBIMH IIPOTpaMMaMK peabUIuTallM HHBAJIUAOB (TIPY HATUYUH).

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusiMu Munoopaayku PD (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce Npearoiaraercs HCIOJb30BaTh COLMAIBbHO-AKTUBHBIE WU
pedrekcuBHBIE METOABI OOyUeHHs, TEXHOJOI'MH COLMOKYJIbTYPHOH pEeadHIUTAlMU C LENbIO
OKa3aHHUs TOMOIIM B YCTAHOBJIEHUHU IOJIHOIIEHHBIX MEXKJIMYHOCTHBIX OTHOIIEHUN C IPYTHMMH
CTYJIEHTaMM, CO3JaHUM KOM(OPTHOIO MCHXOJIOTUYECKOT0 KJIMMara B CTYAEHUYECKOH rpyrmime.

HOII60p n pa3pa60TKa y‘-IC6HLIX MaTCpraJIOB IMPOU3ZBOAATCA € YUYCTOM MNPCAOCTABICHUA



https://mospolytech-tuchkovo.online/
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MaTepuaia B pa3IMUHbIX (opMax: ayluaabHOMN, BU3YalIbHOM, C UCIIOIb30BAHUEM CICITHATBHBIX
TEXHUYECKUX CPEACTB U MH(DOPMAIIMOHHBIX CHCTEM.

OcBoenue nucuuiuivHbl guiamu ¢ OB3 ocyiecTBisieTcss ¢ UCHOJIb30BAaHUEM CPEICTB
0o0ydyeHus: OOIIEr0 ¥ CHEHHAJIBHOTO Ha3HA4YeHHs (IIEPCOHAIIBHOTO W  KOJUIEKTUBHOTO
HCITOJIB30BaHUs ). MaTepruaabHO-TEXHUUECKOe 00ecIeueHue MperycMaTpuBaeT MPUCIIOCO0IeHUE
aynutopuit Kk Hyxaam aun ¢ OB3.

dopMa npoBeAeHUsI aTTECTALMU ISl CTY/IEHTOB-UHBAIMJIOB YCTAaHABIMBACTCA C YYETOM
VHIUBUyAJIbHBIX MCUXO(PU3UUECKHUX 0COOEHHOCTEH. Jloist CTYJICHTOB C OB3
npeaycMaTpuBaeTcs JOCTymHas ¢opMa MPEJOCTABICHHUS 3aJaHUl OICHOYHBIX CPEICTB, a
HMCHHO:

— B TMIEUATHOW WIIM JJICKTPOHHOU opMe (IJIs JIUI] ¢ HAPYIICHUSIMHU OTIOPHO-/IBUTATEILHOTO
amnmnapara);

— B TedyaTHOW (¢opMe WM DJIEKTPOHHOM ¢GopMe ¢ YBENUYCHHBIM IMPUPTOM H
KOHTPACTHOCTBIO (JJIs JIUI] C HAPYIICHUSIMU CIIyXa, peUH, 3pEHuUs);

— METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIAYX (IUIsl TUI[ C HAPYIICHUSIMU 3PEHUS).

CryaeHTaM C HMHBaJIUAHOCTBIO YBEJIMYMBACTCS BpEMs Ha IOJITOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. JI7s TakuX CTYyAEHTOB MpeaycMaTpuBaeTcs JAOCTymHas Qopma
MIPEI0CTaBIICHUS OTBETOB Ha 3aJIaHMsI, @ UMEHHO:

— MUCbMEHHO Ha Oymare ujii HabOpoM OTBETOB Ha KOMIbIOTEpE (IS JIUI] C HAPYIICHUSIMH
clIyxa, peun);

— BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPUAHTOB C HUCIIOJIB30BAHMEM YCIYT aCCUCTEHTA (IS
JIUI] C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

— YCTHO (7151 JIUIT C HAPYIICHUSIMU 3PEHUSI, OTIOPHO-IBUTATEILHOTO aIllapaTa).

— NP HEOOXOTUMOCTH JUIsi OOYYalOIUXCS ¢ WHBAJTUAHOCTHIO TMPOIEAYypa OICHUBAHMS

PE3yJIbTAaTOB O6y‘{eHI/I${ MOZKET MMPOBOAUTHCA B HCCKOJIBKO 3TaIlOB.

8. O6pa3oBaTesibHbIE TEXHOJIOTHH
VY4eOHbIil mpoliecc TpH MPENOJaBaHUU Kypca OCHOBBIBA€TCS Ha HCHOJIB30BaHUU
TPaJULIMOHHBIX, WHHOBAIIMOHHBIX H HWH(POPMAIIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTUM.
Tpa}]I/IHI/IOHHBIe O6p330BaTeJ'II)HI)Ie TEXHOJIOTUU MPCACTABJICHBI JICKIUAMH W CEMHUHAPCKUMU
(mpakTHYeCKUMU) 3aHATHAMH. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCTIONb3YIOTCS B
BUJIE INHPOKOTO TPUMEHEHHS] AaKTHBHBIX M HMHTEPAKTUBHBIX (HOpPM MPOBEACHUS 3aHSATHH.
NudopmaninonHsle  00pa3oBaTeNbHBIE TEXHOJOTHMH  pPEANM3YIOTCA IYyTeM aKTHBHU3AIUU

CaMOCTOSITEIbHON pabOThI CTYJIEHTOB B MH(POPMAITMOHHOM 00pa30oBaTeIbHOM cpee.



IIpunoxenue 1

DoH/ OLIECHOYHBIX CPEICTB
JJISl TEKYIero KOHTPOJISI M MPOMEKYTOYHOM ATTeCTANNH NPU U3YYeHUH
Y4eOHOM TUCHMILIMHBI
b1.0.07 Xumust

TyukoBo 2025



1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KonTpoaupyemeble paziesbl Koja ¥ HanMeHOBaHHe KOMIIETeHIMH HuaukaTtop HauMeHOBaHHE OLEHOYHOTO CPENCTBA
(TeMbl) U CHUTITIHHBI JOCTHKEHUS
KOMIIETEHIIUN
Tema 1 BBenenne B XUMHIO. OIIK-1. CrtocobeH MpuMeHATh €CTECTBEHHOHAYYHBIE U NOIIK-1.1, WnauBuyansHbIe KOHTPOIBHBIC
OCHOBHBIE TIOHSTHS U 3aKOHbBI | OOIIEHIKEHEPHBIC 3HAHUS, METOIbI MATEMATHIECKOTO aHAIHM3a 1 HOIIK-1.2 paboTsr; pedepar; yCTHBII onpoc,
XHUMUH MOJICTIMPOBAHUS B TPOGECCHOHAIBHOMN NI TEIIbHOCTH cobeceI0BaHKeE; TECT, SK3aMEH
Tema 2 Ilepuoanueckuii 3akoH | OIIK-1. Cnoco6en npuMEHATh €CTECTBEHHOHAYYHBIE U NOIIK-1.1, WnauBumyansHbIe KOHTPOIBHBIC
U [IEPHOJIMYECKas CHCTEMA OOIICMHKEHEPHBIC 3HAHUS, METOJIbI MATEMATHUECKOT0 aHAIN3a U HOIIK-1.2 paboTsr; pedepar; yCTHBIIH onpoc,
snementos JI.A. Menneneesa | MOJCTMPOBAHUA B npodeccHoHaTBHON MeATETHHOCTH cobece0BaHuE; TECT, IK3aMeH
Tema 3 Xumuueckas kuaetuka | OIIK-1. CiocoOeH npuMeHsTh €CTECTBCHHOHAYYHBIC U HOIIK-1.1, NunuBuayanbHble KOHTPOJIBHBIE
1 PaBHOBECHE oOIIenHKeHepHBIe 3HAHMUS, METOJIb MATEMATHYECKOTO aHAIH3a U HOIIK-1.2 paboTsr; pedepar; yCTHEII onpoc,
MOJICTIMPOBAHMS B TPOGECCHOHAIBHOMN JIEATSIIbHOCTH cobeceI0BaHNe; TECT, SK3aMEH
Tewma 4 PactBopb! OIIK-1. CriocoOeH MPUMEHSATh €CTECTBEHHOHAYYHBIC U HOIIK-1.1, NunuBuyanbHbIe KOHTPOJIBHBIC
oOIIenHKeHepHBIe 3HAHUS, METOJIB MATEMATHIECKOTO aHAIH3a U NOIIK-1.2 paboTsr; pedepar; yCTHEII onpoc,
MOJICTIMPOBAHMS B TPOGECCHOHAIBHOM IEATSIILHOCTH cobeceI0BaHNe; TECT, SK3aMEH
Tema 5 XuMUs KOMILIEKCHBIX OIIK-1. CriocoOeH MPUMEHSATh €CTECTBEHHOHAYYHBIC U HOIIK-1.1, NunuBuayanbHble KOHTPOJIbHBIE
COCTMHEHUI oOIIenHKeHepHBIE 3HAHMUS, METOJIB MATEMATHIECKOTO aHAIHN3a U HOIIK-1.2 paboTsr; pedepar; yCTHEII onpoc,
MOJICTIMPOBAHMS B TPOGECCHOHAIBHOMN JIeATSIIbHOCTH cobeceI0BaHNeE; TECT, SK3aMEH
Tema 6 OOmme cBoOWCTBA OIIK-1. CriocobeH mpuUMEHATh €CTECTBEHHOHAYYIHBIC U HNOIIK-1.1, NunuBuayanbHble KOHTPOJIbHBIE
metauioB. CIiaBbl oOIIenHKeHepHbIe 3HAHUS, METOJIBl MATEMATHYECKOTO aHAIHN3a U HOIIK-1.2 paboTsr; pedepar; yCTHBII onpoc,
MOJICJIMPOBaHMS B TPOGECCHOHANIBHOMN JISATSIbHOCTH cobeceI0BaHNeE; TECT, SK3aMEH
Tema 7 OcHOBEI OIIK-1. CriocobeH mpuUMEHSTh €CTECTBEHHOHAYYIHBIC U HNOIIK-1.1, NunuBuayanbHble KOHTPOJIbHBIE
snexTpoxumun. Kopposus oOIIenHKeHepHbIE 3HAHUS, METOJIBl MATEMATHUECKOTO aHAIHN3a U HOIIK-1.2 paboTsr; pedepar; yCTHBII onpoc,
METaJIIOB MOJICJIMPOBaHMS B TPOGECCHOHAIBHOM JISATSIIbHOCTH cobeceI0BaHNeE; TECT, SK3aMEH
Tema 8 Opranuueckue OIIK-1. CrtiocoOeH MpuMeHsTh €CTECTBEHHOHAYYHBIE U HOIIK-1.1, NHnuBuyanbHble KOHTPOJIbHBIE
COCUHEHUS. XUMHUS 00IIIeNHXEHEPHBIE 3HAHUS, METOIBI MATEMaTHIECKOTO aHAN3a U HOIIK-1.2 paboThL; pedepar; yCTHBIH omnpoc,
TIOJINMEPOB MOJISTTMPOBAHUS B TPO(ECCHOHANBHOM NI TENIbHOCTH cobece0BaHuUE; TECT, DK3aMeEH
Tema 9 Tomuso OIIK-1. CriocobeH mpuUMEHSTh €CTECTBEHHOHAYYIHBIC U HNOIIK-1.1, NunuBuayanbHble KOHTPOJIbHBIE
0OIIeNH)KEHEPHBIC 3HAHUS, METOJIbI MATEMATHYECKOTO aHAIHN3a U HOIIK-1.2 paboTsr; pedepar; yCTHBII onpoc,

MOACIIMPOBAaHUS B HpO(beCCHOHaJIBHOfI ACATCIBbHOCTH

CO6€CC,Z[OBaHI/IC; TECT, OK3aMCH




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JUCIMUIUIMH B oOpa3oBaTenbHON mporpamme. Kaxaeii stan  GopmupoBaHuUs
KOMIIETCHIINH, XapaKTEPU3yeTCsl ONMpPEICICHHBIMU 3HAHUSIMHU, YMEHUSMU U HaBBIKAMHU U (WJIN)
OTBITOM MpO(ecCHOHAbHON N1eATeIbHOCTH, KOTOpbIE OIEHUBAIOTCS B IPOIECCE TEKYIIEro
KOHTpPOJISI YCIEBAEMOCTH, MPOMEXKYTOUHOM arTecTaliuu MO JUCUHUIUIMHE (IPaKTHKE) U B
MpOLECcCe UTOroBOM arrectauuu. JlucuuruimHa «XHUMUsD> SBISETCS NPOMEXKYTOUYHBIM ATAIlOM
KOMIUICKCA JAWCIHIUINH, B XOJIe U3YYCHHS] KOTOPBIX y CTYACHTOB (DOPMHUPYIOTCS KOMITCTCHIIUS
OIIK-1. ®opmupoBanue kommereHmu OIIK-1 HaymHaeTcs ¢ W3y4eHHS JUCHUTIINH
«Marematuka», «®Pusuka», «OCHOBBI IPOEKTHOH IeATENBHOCTH». 3aBepiuaeTcs paboTa 1o
(GOPMUPOBAHUIO Y CTYICHTOB KOMIIETEHIIMM B XOJI¢ MOJTOTOBKUA M CIA4YHd TOCYAAPCTBEHHOTO
IK3aMEHa.

Urorosas ouenka chopmupoBannoctu komnerenuun OIIK-1 ompenensiercs B mepuon
MOATOTOBKA M CAAud TOCYAApCTBEHHOrO 3K3aMmeHa. B mponecce M3ydyeHHs AUCLUIUIMHBL,
KOMIIETCHIINH Takxke (opmupyrorcs modtamHo. OcHOBHBIMU 3tarmamu opmuposanmst OITK-1
MIPU U3YYCHUU TUCHUIUTUHBI «XHUMUS» SBISETCA MOCIEI0BATEIBHOEC U3YYCHHE COJIEPKATEIBHO
CBS3aHHBIX MEXAy cOo0OW TeM ydeOHBIX 3aHATHIl. V3ydyeHue KaXAOW TeMbl Mpeiroaraet
OBJIaJICHUE CTYICHTaMU HEOOXOUMBIMU JECKPUNTOPAMHU (COCTABISIOIIMMH) KOMIeTeHInu. J{is
OIICHKH YPOBHSI C(OPMHUPOBAHHOCTH KOMIICTCHIIMM B TIPOIECCe H3YYCHUS JUCIUTLIMHBI
MPEAYCMOTPEHO TMPOBEACHUE TEKYIIEro KOHTPOJS YCIEBAaeMOCTH [0 TeMaM (paszaenam)

JUCHUITIIINHBI 1 HpOMC)KYTOqHOﬁ aTTCCTalluu 110 AUCLHHUIIIINHE — 3K3aMCH.

2. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIN UHBIE MATEPUAJIBI,
HEOBXOJIMUMBIE J1JIs1 OHEHKU IINTAHUPYEMBIX PE3YJIbTATOB
OBYYEHUA IO JUCHUIIJIMHE (MOAVYJIIO), XAPAKTEPU3YIOLIUX J3TAIIbI
®OPMUPOBAHUA KOMIIETEHIIUH B MTPOIIECCE OCBOEHMUS
OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1 HEPEYEHBb BOITPOCOB JIA ITIOAI'OTOBKHU K 9K3AMEHY

1. KBaHTOBBIE YKCIIa KAK XapaKTEPUCTHUKU COCTOSIHUS SJIEKTPOHOB B aTOME.

2. IMpuanun [Maymu.

3. ITopsinoK 3an0JHEHUS TIOJYPOBHEH.

4. Tlopsimok 3amofHeHUs OpOUTaeii Ha TIOTypOBHE.

5. IIpaBuno XyHJa, €ro WUTFOCTPALUS HA KOHKPETHBIX ITpUMeEpax.

6. OOBsiCHEHNE IPUYMHBI IEPUOTUUECKOT0 U3MEHEHHSI CBOMCTB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX aTOMOB.

7. DHeprus NOHU3ALNH, €€ U3MEHEHUE Y AJIEMEHTOB NEPUOINYECKON CUCTEMBI 110 TpyIIaM 1

MIePHOJIaM.



8. DIIeKTPOOTPHULIATENILHOCTD 3JIEMEHTA, €€ 3HaUE€HUE I IPEJCKa3aHMsl TUIIa XUMUYECKON
CBSI3H.

9. Buabl XUMHUYECKOU CBI3H.

10. KoBaneHTHast cBA3b, MEXaHU3M €€ 00pa30BaHuUsl, OCHOBHbIE CBOMCTBA, CBA3b KOJIMYECTBA
00pa3yeMbIX KOBAJIEHTHBIX CBA3EH CO CTPOEHUEM 3JIEKTPOHHOU 000JI0UKH.

11. HenonsipHas u noJsipHasi KOBaJIEHTHAsI CBSI3b, O - U T -KOBAJIEHTHBIE CBS3H.

12. I'nbpuau3zanus cBsizeu.

13. JIumoabHBIN MOMEHT.

14. KoopinHaIIMOHHAS CBSI3b, €€ OOIIHOCTh M PA3JIMYUsI C KOBAJICHTHOM.

15. MloHHas cBs3b, IPUUMHBI BOSHUKHOBEHHS U OCHOBHBIE CBOICTBA.

16. BonoposaHas cBs3b, yCI0BUS €€ BOSHUKHOBEHUS, €€ CUJIa U BIMSHUE HAa CBOMCTBA BEILIECTB.
17. AMopdHOE U KPUCTAIUIMYECKOE COCTOSHUS TBEPABIX Tell.

18. OcoOeHHOCTH CTPOEHHUS U CBOMCTB aTOMHBIX, HIOHHBIX M MOJIEKYJIIPHBIX KPHCTAJLJIOB.
19. dakTopsl, BIUSIOMINE HA CKOPOCTh XUMUYECKUX PEAKIIHM.

20. 3akoH aeiictBust Macc. OCOOEHHOCTH €0 IPUMEHEHHS K PEAKIIUSIM B T€TEPOTr€HHBIX
cucreMax.

21. KoHCcTaHTa CKOPOCTH XMMUYECKON peaKIuHy.

22. Ypasuenusi Appennyca u Bant-T'odda.

23. DHeprusi akTUBAIUH.

24. CocTosiHuE XMMUYECKOTO PABHOBECHSI.

25. KoHcTaHTa paBHOBECHS.

26. Ilpunnun Jle-IllaTenbe, onpeaeneHue ciBUra paBHOBECHS B CUCTEMaX MPU U3MEHEHUU
TEMIEPATypbl, JaBICHUS U KOHLEHTpauui. [IpuMeHeHune kK reTeporeHHbIM CUCTEMaM.

27. TeroBoi 3P PEeKT XMMUYECKON peaKIiy.

28. 3akoH I'ecca u cinencTBUs U3 HETO.

29. CrannapTHas Temaora oOpa3oBaHMs U €€ UCIOIb30BaHUE MPU PACUETAX TEIIOBBIX

b dexToB.

30. ITonsaTue 06 sHTpONUH.

31. CiocoOb! BeIpaskeHHsI KOHIEHTPAIUK PacTBOPOB.

32. KomiraTtuBHBIE CBOMCTBA pacTBOPOB. 3akoHbl Payns u Baat-T'odda.

33. N3otonnueckuii ko3hPUIUEHT U ero PU3NIECKUI CMBICIT.

34. KonnyecTBEHHbIE XapaKTEPUCTUKU IIPOLECCA IIEKTPOIUTUUECKOMN TUCCOLUALINY.

35. YcnoBust HEOOPaTUMOCTH MOHHBIX PEaKLIUH.

36. MoHHOE npon3BeIEHUE BOBI.

37. BonopoaHsblil mOKa3aTeb.



38. OCHOBHBIE CITy4yand THAPOIU3A COJICH.

39. CteneHb U KOHCTaHTa T'MAPOJIN3a.

40. Konnouiuele pacTBOpHI (3011), UX OTIMYNSA OT HCTUHHBIX.

41. YcnoBus yCTOMYUMBOCTH KOJUIOUIHBIX PACTBOPOB.

42. JInodpunpHbie U TMO(POOHBIC 30JIH.

43. CTpoeHre MULIEIUIBI.

44. CriocoObI KOAryJIsITUH 30JIeH.

45. XKectkocth Bosbl. E€ Biusaue Ha 3P dekTHBHOCTh MOKOIHNX cpenctB. OOpa3oBaHue
HAKHUIIH.

46. KapbonaTHas 1 HeKapOOHATHAs )KECTKOCTb.

47. Onpenenenue oOe U KapOOHATHOM KECTKOCTH METOIaMU TUTPOBAHUSL.

48. OcHOBHBIE CIOCOOBI YCTPaHEHUS KECTKOCTH.

49. Tepmuyeckuii METO yMSATYEHUS.

50. M3BeCTKOBBIN U U3BECTKOBO-COJOBBI METO/IbI YMSITUEHUSI.

51. MonooOmeHHBIE CIOCOOBI YMATYEHUS U 00€CCOIMBaHUS BOJBI.

52. OCHOBHBIE CITOCOOBI MOJTYUEHHUST METAIIIOB.

53. CBs3b PU3NYECKUX CBOICTB METAJIOB C 3JIEKTPOHHBIM CTPOCHHUEM UX KPUCTAIITIOB.
54. 3aKOHOMEPHOCTH Psi/ia HAMIPSHKEHUN METaJUIOB.

55. B3aumonencTBiue METAIUIOB C BOAOW U KMCIOTAMU-HEOKHUCIUTEISIMU.

56. Peakiiu MeTajIOB ¢ KOHIIEHTPUPOBAHHOW CEPHOU KUCTIOTOM.

57. Peakuuu METaJIIOB € a30THOM KUCIIOTOM B 3aBUCUMOCTH OT €€ KOHLICHTPaluu U
AKTUBHOCTH METaJlIa.

58. B3aumoieiicTBiE METAIIIOB C PACTBOPAMH IIETOUYEH.

59. T'anbBannueckuii aneMeHT. [Ipornecchl Ha aneKTpoaax.

60. ITonaTue 06 3MeKTPOJHOM MOTeHLIHANEe. BoJOpoaHbI 21eKTpoI.

61. CtannapTHbI€ 3JIEKTPOIHBIE TOTEHIIMAIBI METAJIJIOB U PsI/i HAIIPSLKEHUH.

62. Koppo3sus meTaiuioB U (akTOphI, BIUSIONINE Ha €€ MPOIIeCC.

63. XuMuueckas 1 3JIeKTPOXUMHYECKasi KOPPO3Hsl.

64. DnekTpoXxuMuyecKkas KOppo3usi. AHOIHBINA U KaTOJHBINA ITPOLIECCHI.

65. Kopposwus o AeiicTBHEM HEPAaBHOMEPHOM adpariuu U OJTyKIalOIIHX TOKOB.

66. Knnaccudukarus cnoco0oB 3alIUThl METAJUIOB OT KOPPO3HUHU.

67. AHO/IHBIE U KaTOJHBIE METAJUTMYECKUE TOKPBITUSL, IPUMEPHI TAKUX MOKPBITHI Ha JKeJe3e.
68. IIpoTekTOpHas 3amMTa U 3JIEKTPO3AILNTA.

69. O6mIast xapakTepruCTHUKa BO3AYITHBIX BSDKYITUX BemiecTB. OCHOBHBIC MPECTABUTEIH.

70. Bo3aymiHas U3BECTb: ChIPbE, PEAKIUS MpU 00XKHTE.



71. IIpouecc raimeHust U3BECTH.

72. I'uricoBble BsDKYIIME, BIMSIHUE YCIOBUI 00KUTa Ha UX COCTaB M CBOICTBA.

73. TBepaeHue MoayBOIHOIO THUIICA.

74. Marue3uanbHblid LIEMEHT, €ro MOoJIydYeHre, TBEPACHUE U PUMEHEHUE.

75. PacTBOpUMOE CTEKJI0, €r0 MOJyYEHHE.

76. Kunkoe cTekio, CriocoObl MOITY4YEHUs, MOAYJIb, PEaKIIUN TBEPICHHS.

77. TlopTInaHAIEMEHT: ChIPhE IS €r0 MOTYYSHHS B XUMUYECKIE PEaKIIUU MPU 00XKUTe

CBIPHEBOM CMECH.

78. MuHEepaJIOTHYeCKU COCTaB KIIMHKEpA.

79. Peakuu npu TBEpICHUH MOPTIAHAIIEMEHTA.

80. Kitaccugukaius nporeccoB KOppo3uu OETOHA, TPUTOTOBICHHOIO HAa OCHOBE

MNopTIaHAICMCHTA.

81. [lymonanoBele 100aBKH, UX BIMSHUE HA TBEPJICHUE M CBOMCTBA BSXKYIIUX HA OCHOBE

MNopTIaHAUCMCHTA.

82. ['nHO3eMUCTBIN IEMEHT, €ro MOoJyuYeHUe, TBEPACHHE, BaXKHEHIINE CBOMCTBA U YCIIOBUS

IMPUMCHCHMUA.

83. OTImyus TIMHO3EMHUCTOTO HEMCHTA OT MOPTIAHALCMEHTA I10 COCTABY, YCJIOBUAM O6)KI/IFa,

CBOMCTBaM, CTOMKOCTH KaMHSI.

84. Kommekcuolie coenunenus. Koopaunamnuonnas reopusi A.Bepuepa.

85. Kiaccudukanus u cTpoeHre KOMIIEKCHBIX coequHeHui. [Ipupoaa xumuueckoi csizu B

KOMIIJICKCHBIX COCANHCHUAX.

86. KommiekcHele COCAUMHECHUA XUMHNYCCKHX 3JICMCHTOB, BXOAJAIIUX B COCTaB

CTPOUTCIIbHBIX MAaTCPUAJIOB.

Kputepun orieHnBaHus

Ixana ouneHUBaAHUSA

Kputepuu onenuBanus

«COMAUYHO»

TEOPETUUECKOE COJIep KaHNe MaTepHrajla OCBOCHO MOJHOCTHIO, 6€3 Mpobeos,
HEOOXOIMMBIE IPAKTUYECKNE HABBIKK PA0OTHI C OCBOSHHBIM MaTEPHAaIOM B
OCHOBHOM C()OPMHPOBaHBI, BcE TPETYCMOTPEHHBIE IPOTPaMMON 00ydeHHsI
yueOHBIE 33aHUS BBIIOIHEHBI, KAYECTBO BBIMOJIHEHHS OOJIBIIMHCTBA U3 HUX
OLIGHEHO YHUCJIOM 0aJlJIoB, OJIM3KUM K MaKCUMaJIbHOMY

«xopouo»

TCOPETUYCCKOE COACPKAHNE MaTECpHUaia OCBOCHO IMOJIHOCTEIO, oe3 HpO6eHOB,
HEKOTOPBIC IPAKTUYCCKHNE HABBIKU pa6OTBI C OCBOCHHBIM MaT€puaioM
C(l)OpMI/IpOBaHBI HEAOCTATOYHO, BCC NPCAYCMOTPCHHBIC nporpaMMoﬁ
o6yquH;1 yqeGHHe 3aaHus BBIIIOJIHCHBI, KAYECTBO BBIIIOJITHCHHA HU OJJHOTO
U3 HUX HC OLICHCHO MUHUMAJIbHBIM YHCIIOM GEUUIOB, HEKOTOPHBIC BU/JIbI
3a,I[aHI/Iﬁ BBITIOJHEHEI C OIHOKAMHU

«VO0BTIEMBOPUMENLHOY

TEOPETUUECKOE COJIep KaHNe MaTepHraia OCBOCHO YaCTUYHO, HEOOXOANMBIE
MIPaKTHYECKHE HABBIKH PabOTHI C OCBOEHHBIM MaTepHAIOM B OCHOBHOM
chopMHPOBaHbI, OOJIBITUHCTBO MPETYCMOTPEHHBIX MPOrPaAMMOit 00yUYeHNs
y4eOHBIX 3aJJaHU{ BBINIOJIHEHO, HEKOTOPBIE U3 BHINIOJHEHHBIX 33aJaHUH,




COJIEPIKAT ONMIMOKH

«HC
YIAOBJIECTBOPUTEIIBHO»

TEOPETUIECKOE COJICpIKaHNe MaTepraia He OCBOSHO, HEOOXOIUMbIE
MIPaKTHYECKHUE HABBIKK PaOOTHI HE c(HOPMHUPOBAHEI, OOIBITMHCTBO
MPEeIyCMOTPEHHBIX POTrPaMMOl 00yUYeHHS yUeOHBIX 3aJIaHUI HEe
BBIMOJIHEHO, THOO Ka4eCTBO UX BBIMOJHEHUS OI[CHEHO YMCIIOM 0alioB,
ONMU3KUX K MUHUMAIILHOMY; TIPH JIOTIOJIHUTEIIBHOW CaMOCTOSTEIbHOM paboTe
HaJ MaTepHajIoM Kypca BO3MOXKHO MOBBIIICHUE KAY€CTBA BHIMTOJIHCHUS
y4eOHBIX 3aJIaHUH.

2.2 THNITIOBOE TECTOBOE 3A/IAHUE

I. BemectBa. BemecTBa npocteie U cinoxxkHble. DU3nueckue 1 XUMUYECKHUE SIBIICHUS. 3aKOH

COXpPAaHCHUS MACCHI. dusnueckue U XMMHUYECKHE CBOMCTBA BCIICCTB. CmMmecu.

1. XumMuueckue siBJICHUS HAOJIIOAAIOTCS TIPU:

1) rpo30BBIX paspsaax;

2) cMemBaHuU (GOpMaIbJICTHAA U BOJIBI;

3) HarpeBaHUU CMECH HKEJIE3HBIX OMUJIOK U CEPHI;

4) punpTpOBaHKHE TOMATHOT'O COKA.

2. U3 OJHOI'O XUMHNYCCKOI'O BEIICCTBA COCTOUT (bHSI/I‘{eCKOG TCJIO:

1) aBTOMOOWMIIB;

2) TeneBu3op;

3) MenbXuopoBas JIOKKA;

4) MeqHas MPOBOJIOKA.

3. PaCTBOpeHI/ICM B BOJC MOXXHO OYUCTUTL:

1) xene3Hble ONUIIKU OT MpUMeEcel IPEBECHBIX OINUJIIOK;

2) MeHbIE ONUJIKU OT IPUMECH KEJIE3HBIX OMHIIOK;

3) HaTpuil OT IPUMECH KaJus;

4) xopua HaTpUs OT IPUMECH HUTpATa Kajus.

4. Maraut MO>XHO HCIIOJIb30BaTh IJIg pasacIiCHUA Ha OTACIIbHBIC KOMIIOHCHTBI CMECh,

COCTOALIYIO M3:

1) cepbl u kpacHoro ocdopa;

2) JKCJIC3HBIX U APCBCCHBIX OIITUJIOK;

3) pedHoro necka u MUTHEBOM COJIbI;

4) moBapeHHOM COJIM U caxapa.

5. B Boge pazmemanu rivHy. Pa3nenuTs moaydeHHY0 HEOJTHOPOAHYIO CMECh Ha OTAEIbHBIE

KOMIIOHCHTbI (BOI{y n FJ'II/IHy) MOXKHO:

1) punbTpoBaHHEM Ha OyMakXHOM (PUIIBTpE;




2) TUCTUIUISINCH;

3) oTcTanBaHUEM;

4) c TOMOIIIBIO MarHUTA.

6. @uibTpoBaHKEe HA OyMaKHOM (UIBTPE MOMKHO MCIOJIB30BATh AJIs Pa3/ieicHUs Ha
OTJIeIbHbIE KOMIIOHEHTBI CMECh, COCTOSIIYIO 3!

1) Bozbl 1 yKCyCa;

2) Mena v BOJbI,

3) G6eH3HMHA B BOJIBI;

4) BOJIBI M caxapa.

7. C moMo11b10 BOJBI ¥ (PUIBTPOBAHUS MOXKHO Pa3JeIUTh HAa OTACIbHBIC KOMIIOHEHTHI CMECh:
1) moBapeHHOi1 coiu U caxapa;

2) caxapa 1 IpEeBECHBIX OMIIIOK;

3) moBapeHHOM COJIU U MYKH;

4) rekcaHa U renTaHa.

8. O mpoTekaHUU XMMHYECKOTO SIBJICHUSI 00513aTEILHO CBUICTEIIbCTBYET:

1) BeIIENICHHE SHEPTUH;

2) nosIBJICHUS 3ar1axa;

3) oObpa3oBaHNEe HOBBIX BEIIECTB;

4) U3MEHEHHE arperaTHOr0 COCTOSIHUSI BEILIECTBA.

9. IosiBeHneM 3amaxa COMpOBOXKIAIOTCS XUMUYECKUE SIBJICHUS, IPOTEKAIOIINE BCIISICTBUE:
1) pacTBOpeHus Cyab(uia Kajus B COISHON KUCIIOTE;

2) mpornyckaHHue YIJeKUCIIoro ra3a B U3BECTKOBYIO BOJY;

3) TPO30OBBIX Pa3psIIOB;

4) pacTBOpeHMsI MUTHEBOM COABI B CEPHOI KHCIIOTE.

10. O6pa3zoBaHMEM OCaiKa COMPOBOXKIAIOTCS XUMHUECKUE SIBJICHUSI, TPOTEKAIOIIUE B
pe3ynbTare:

1) cmemmBanue Boanbix pactsopoB KOH u HCI;

2) nponryckanue CO2 B BoaHsbIi pactBop Ba(OH)2;

3) pactBopenue SO2 B H20;

4) cmemmBaHue BOAHBIX pacTBopoB Na2S04 u BaCl2.

Kpurepun oniennBanns

% BepHBIX penieHnii (0TBETOB) IkaJja oueHnBaHus
85-100% «OMIUUHOY
70-84% «XOPOULOY
51-69% «Y008ICMEOPUMENLHOY
5 0% U MCHECC «HC YAOBJICTBOPUTCIIBHO»




2.3. TEMBI JIJISI TOKJIAJIOB (PE®EPATOB)

1. AncopOeHThI U HOHHBIE OOMEHHHUKH B MPOLIECCAX OYUCTKU MPUPOAHBIX U CTOYHBIX BOJI.

. OCHOBBI KPUCTAJUIOXUMUYECKOTO AU3aiHA.

. CBepXKHUCIOTHI U CBEPXOCHOBAHHUS.

. Koopaunanuonnslie coelnHEeHUsI B COBPEMEHHOW aHATUTUYECKOM MPaKTUKE.
. KOOpl[I/IHaI_II/IOHHLIe COCIMHCHUS B )KMBBIX OpraHU3Max.

. Heopranmueckue 6noMaTepuaibl.

. Hanomarepuaisl Ha ocHOBe yriiepoja.

. XUMHS B HHTEpECAxX YCTOP'IHHBOFO Pa3BUTHA, UIN «3CJIICHAsA» XUMHUA.

O© o0 3 O W B~ W DN

. oHHBIE )KUAKOCTH — HOBBIM KJIACC YKOJIOTHYECKU YUCTBIX PACTBOPUTENIEH.

10. @ymnnepensl: METO B! OIYUYEHUS, OUUCTKA, c(hepbl IPUMEHEHUSI.

11. YraneponHele HAaHOTPYOKHU: MOJTY4YEHUE U CBOMCTBA.

12. BO3MOKHOCTH 1 NIEPCIIEKTUBBI KOMIIBIOTEPHON XUMUMU.

13. 30J1b-T€Nb METO/IBI NTOJIYUEHUSI HEOPIraHUYECKUX HAHOMATEPUAJIOB.

14. I'ubpuHble MaTepuabl 1 KOMIIO3UTHI HA OCHOBE HEOPTaHUYECKUX COEMHEHU.
15. Coenunenust BHepeHUs B rpaduT: MojydyeHue, CBOUCTBA, IPUMEHEHHE.

16. I'padnekc — wmarepuan Ha OCHOBE JMCIEPCHOro rpaduTa: TEXHOJIOTHs,
IIPUMEHEHUE.

17. YrnepoHble BOJOKHA — XUMUYECKUE TPUHIUIIBI [TOJIy4YEHUs, IPUMEHEHUE.

18. CuHTeTHUECKHE U HaHOAJIMA3bl: [TOJy4YeHHE, CBOMCTBA, CEepbl IPUMEHEHHS.

19. XviMust NONMMEPHBIX IPOBOJIHUKOB U AUAJIEKTPUKOB.

20. IlpuMeHeHue HEINEKTPOIUTOB B TEXHUKE.

21. XuMHUeCcKUd SKCIIEPUMEHT KaK METOJ Hay4YHOTO MO3HAHHUS.

22. KoMIbIOTEPHOE MOJEINPOBAHNUE KAK YACTh XUMUYECKOTO IKCIIEPUMEHTA.

Kputepun orieHnBaHus

CBOICTBA,

IlIka/na oueHUBaAHUSA Kpurepuu oueHnBaHus

«OMIUYHOY O6yanOHIHﬁCH FHYGOKO " COACPIKATCIILHO PACKPBIBACT TEMY

I/IqupHLIBaIOH_[I/Iﬁ XapaKTEep

JIOKJIaJia, He JONYCTUB OMMOOK. OTBET HOCUT pa3BEPHYTHIN U

«xXopouLoy OO0yuaromuiicst B I1€JIOM PacKpBIBAET TEMY JOKJIaa, OAHAKO OTBET

Xapakrepa.

XOTs OBbI Ha OJH U3 HUX HC HOCUT PA3BCPHYTOI'O U NCHCPIIBIBAIOIIICTO

«ydoeﬂemeopumeﬂbHO» OGy‘-IaIOH.IPIfICH B ICJIOM pAaCKpbIBACT TCMY HOKJIaAa U JOIMYCKACT PAL

HETOYHOCTEH, (hparMEHTapHO PAaCKPBIBAET COJIEPKAHNE

A0IYCKas 3BHAYUTCIbHBIC HETOUHOCTHU

TCOPCTUUCCKHUX BOIIPOCOB UJIU UX PACKPBIBACT COACPIKATCIIBHO, HO

«HE OOyuaromuiicss He BlIajieeT BHIOpaHHOM TeMoi
YAOBJICTBOPUTCIIBHO»




2.4 TPUMEPHBIE 3AJAHUSA JJI1 KOHTPOJIbHBIX PABOT

KonTpoasnas padora Ne 1.
1. 3aBepuinTe ypaBHEHUS pEaKUUi U YpaBHIUTE UX:
HIO3 — H20
Na20 + Sb203 —
Fe(NO3)2 + NaOH (aemocrarok) —
2. laiiTe cTpyKTypHYIO (hopmyiy U Ha3BaHue As203.
3. Haiimute dopmyny Kpuctaimiorgapata Opomuaa Harpus, 3Has, 410 4,85 T conu mpu
MPOKAJIMBAHUU TEPSIOT B Macce 1,26 T.
4. Beipazute 4yepe3 KOHIICHTPAIMH CKOPOCTH MPSIMOM U OOpaTHOM peakiuii 1 KOHCTAHTY
paBHOBECHUS JUIsI CUCTEMBIL:
MgCO3 (1) + H20 (r) &@Mg(OH)2 (1) + CO2 (r) + AH
Kyna cMecTuTcst paBHOBecHe Mpu: a) MOHMKEHUU TEMIEPaTyphl; 0) MOBBIIICHUN AaBICHUS;
B) NOHWKEHUH KOHIeHTparuu CO27?
5. Ilocne cmemuBanwust ra3oB A u B B cucreme A (1) + B (r) & C () ycTaHOBMIIOCH paBHOBECHE
npu creayronux KoHnerrpanusax: [B] = 0,4 mons/n u [C] = 0,1 monb/n. KoHcTanTa paBHOBECHS
peakuuu paHa 0,35. Haliiute ucxoiHble KOHIIEHTpauuu A u B.
6. CocTaBbTe AJIEKTPOHHYIO U 3JIEKTPOHHO-TpaduuecKyro Gopmyisl saeMeHTa | Bo30yKIeHHOTO
atoma Sc*. OnpenenuTe NOPsAKOBbIA HOMEP U Ha3BaHHUE 3JIEMEHTA, €CJIU CTPYKTYpa BaJI€HTHOTO

3JIEKTPOHHOTO CJIOS €T0 aToMa cOOTBETCTBYeET dopmye: 4f 10652

KonTposbnas padora Ne 2.
1. Cxomnpko monerr MgClI2-6H20 nano npubdasuts k 100 Mosisim Boibl, 4T00BI TOTYIuTh 10%
pactBop MgCl12?
2. HanucaTh ypaBHEHHE B MOJICKYJISIPHOM, MOHHON U COKpallleHHOI HOHHOH (opmax: cynbhua
HaTpHus + cepHasi KUCIIOTA.
3. Bo ckoJbKO pa3 HaJl0 YBEIMYUTh WIM YMEHBIINTH KOHIIEHTPAINIO THAPOKCUIIBHBIX HOHOB,
yTOOBI BenurHa pH pacTBopa yMeHbIIMIACh HA €IUHUILY?
4. Cxomabko Bosibl Hy>kHO npu6aButh k 100 M1 0,02 M pacTBOpa yKCYCHON KUCIIOTBI, YTOOBI
CTENEHb €€ AMCCOLUAINH YABOUIACh?
5. Hanmcatb MonekymsipHble U HIOHHBIE ()OPMBI YpaBHEHHM THAPOIIN3a, TPOTEKAIOIIETO B
pactBopax coiseit: ZnSO4 u KBr. Kak MOXHO yCUIIUTB WIIM OCIIa0UTh UX TUIPOIH3?
6. JlaiiTe aBa mpuMepa coJiel yroJbHOM KUCIIOTHI, B BOJHBIX PacTBOpax KOTOpsix pH>7

u pH=7.



KonTpoasnas padora Ne 3.
1. B Boge pactBopeHa coib xectkocTd Mg(HCO3)2. [Ipeanoxkure Tpu pa3inuyHbIX METOAA
YMSTYEHUS TAKOW BOJbI M HAIMILUTE COOTBETCTBYIOIUE XUMUYECKUE PEAKIINH.
2. Ilocne BeimapuBanus 10 M1 BOABI B CYyXOM OCTaTKE OOHAPYKEHBI TOJIBKO COJIM KaJIbIUS:
xaopun 1,9 mr, kap6onar 0,8 mr u cynsdar 3,0 mr. Uemy paBHa o0111as1 ’KECTKOCTH BOJBI?
3. Onpenenure crenenb okucienus noaa B 1207, 12, KS106, NH4I.
4. YpaBHsiiTe peakuu, YKaXKUTE OKUCIUTENb U BOCCTAHOBUTEIb:
CrCI3 + Br2 + KOH — K2CrO4 + KBr + KCI + H20
KMnO4 + KOH — K2MnO4 + 02 + H20
5. 3aKOHUYUTH YPAaBHEHUSI pEaKLIUi:
Hg + H2SO4 (xoH1r.) —
Fe + KOH + H20 —
6. Kakoit 00bem pactBopa ¢ maccoBoit foneit HNO3 — 10 % (p = 1 r/mi) noTpedyercs
JUIsl pacTBOpeHus oopasia Meau maccolt 14 r? Kakoii 06beM rasa (Ipu H.y.) IpyU 3TOM
BbIJIETTUTCS?
KonTpoasnas padora Ne 4.
1. Pazbepute paboTy ralbBAHUYECKOTO 3JIEMEHTA, HATUIIKUTE aHOJHYIO U KaTOAHYIO PeaKIiu, a
TaK)K€ CyMMapHYIO PEaKklUIO B COKpaIllEHHOW HOHHON U MOJIEKYJISIpHOM opMax,
paccuntaiite D/IC 351eMeHTa B CTaHJAPTHBIX YCIOBUSX:
Mg | MgS0O4 (pactBop) | CuSO4 (pactBop) | Cu
2. Hanumyre aHOIHBIM U KaTOJHBIN MPOLIECCHI, a TAK)KE CYMMapHYIO PEaKIUI0 B COKPALIEHHOM
MOHHOM M MOJIEKYJISIpHON (hopMax, MpH KOPPO3UU KOHTAKTUPYIOLUX METAJJIOB TUTAH - XpPOM
B cpene ¢ pH=1
3. IlpuBenure mpuMep KaTOAHOTO MOKPBITUS Ha cTanud. Hamummre aHOTHYIO M KaTOIHYIO
peaxkuuu, NpoTeKaroIIe IPU KOPPO3UN NOBPEXKACHHOTO IOKPBITHS B cpeae ¢ pH=6.
4. HanumuTte peakuMio TUAPOIM3a TPEXKAIbIMEBOIO  CHUJIMKaTa MpU  TBEPACHUU
HNOPTJIaHILIEMEHTA.
5. KakoBa MakcuManbHas TemIeparypa B Iedu i IpOU3BOJICTBa nopTiiananeMenTa? B paione
KaKMX TeMIepaTyp npoucxoaut oobpazoanue C2S n C3S?
6. Beruucnure conepxanue (B %) cBOOOJHOW BOJbI B M3BECTKOBOM MOJIOKE, €CIIU JJISl €ro

npurotoieHus Obu1o B3aTO 200 K HerameHoi uzsecty U 690 11 BOJbI.



3. IOKA3ATEJIM OIEHUBAHHMS KOMIIETEHIIMIA HA PA3JIMYHBIX

ITAITAX UX ®POPMUPOBAHUA, JOCTUXKXEHUE OBYYAIOIIIUMUCHA
IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 110 JUCIUIIVIMHE (MOY JIIO)

OIIK-1. CriocoOeH MPUMEHSATh €CTECTBEHHOHAYYHBIC U OOIICUHKCHEPHBIC 3HAHUS, METO/IbI

MAaTEMATHYCCKOI'0 aHaJIn3a U MOJCINPOBAHU B HpO(I)eCCHOHaHBHOfI JACATCIIBPHOCTH

Aran Kpurepum onieHuBaHus
(YpoBeHb) | HEYIOBIETBOPHTEILHO | YAOBJICTBOPHTEILHO XO0poIIo OTJIMYHO
3HATh OO0yuarommiics OO0yuaromuiics OO0yuaronuiics OO0y4atontuiics
JIEMOHCTPHUPYET MOJHOE | AEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OTCYTCTBHUE WU HETIOTHOE YaCTUYHOC TIOJTHOE
HEJI0CTAaTOYHOE COOTBETCTBUC COOTBETCTBUE COOTBETCTBHE
COOTBETCTBHUC CJeIYIONINX 3HAHUM: CJeIYIONINX 3HAHUMH: CIeIyIONINX 3HAaHUH:
CJEIYIONINX 3HAHUM: OCHOBHBIC MOJIOKCHUSI | OCHOBHBIC MTOJIOKEHUS OCHOBHbBIE
OCHOBHBIC MOJIOKCHUS COBPEMEHHOH Teopuu COBPEMEHHOH Teopuu MOJIOKCHHUS
COBPEMEHHOW TCOPHU CTPOCHUS aToOMa, CTPOCHHUS aToMa, COBPEMEHHOM
CTPOCHUS aToMa, XUMHYECKOH CBSI3H, XUMHUYECKOH CBS3H, TEOPHUH CTPOCHHUS
XHMHYECKOH CBS3H, SHEPTETUKH H SHEPTEeTUKH U KHHETHKH | aTOMa, XUMHYECKON
SHEPTeTUKU M KHHETHKH | KHHETHKH XUMHUYECKUX | XUMHYCCKUX PeaKIui, CBSI3H, SHEPTCTHKH U
XUMHYECKUX PeaKITiii, peaxui, XUMHYECKOTO KHHCTUKH
XUMHYECKOTO XUMUYECKOTO paBHOBECHS], TEOPUHU XAMHUYECKUX
paBHOBECHSI, TEOPUHU paBHOBECHS], TEOPUHU pPacTBOpOB, peakuui,
PacTBOpPOB, PacTBOpOB, JNEKTPOXHUMUH, & TAKIKE | XUMHUYECKOTO
JNIEKTPOXHUMUH, & TAKXKE | DIEKTPOXUMHUH, a OCHOBHBIE COEIMHEHUSI | PaBHOBECHS, TEOPUH
OCHOBHBIC COCJIMHCHHS | TaK)XKe OCHOBHBIC 3JIEMEHTOB, UX pacTBOpOB,
3JIEMEHTOB, MX COEIMHEHUS KJIacCu(UKAIUIO 1 AIEKTPOXUMUH, &
KIIacCU(UKAIIIO 1 3JIEMEHTOB, UX XUMHUYECKHUE TaKXe OCHOBHBIEC
XUMHYECKHUC KIIacCu(UKAIIIO 1 TIpeBpAaICHIS, COEIUHCHUS
TIPeBpAICHHAS, XUMHUYECKHUE MIPOTEKAOIINE B 3JIEMEHTOB, UX
MPOTEKAOIIHE B TIPeBpAaICHHUS, crcTeMax KIIaccu(UKAIIIO 1
crucTeMax MIPOTEKAOIIHE B TPAHCHOPTHBIX U XUMHUYECKHE
TPAHCHOPTHBIX U crucTeMax TPaHCIOPTHO- TIpeBpaIICHIS,
TPaHCIIOPTHO- TPaHCIOPTHBIX U TEXHOJIOTHYCCKUX MIPOTEKAIOIIUE B
TEXHOJIOTHYCCKUX TPaHCIIOPTHO- MaIllMH 1 KOMILIEKCOB cHucTeMax
MaIllMH ¥ KOMILJIEKCOB TEXHOJIOTHYECKUX TPAHCTIOPTHBIX U
MallliH 1 KOMIIJIEKCOB TPaHCTIOPTHO-
TEXHOJIOTHYCCKHUX
MaIlliH U
KOMILIEKCOB
yMeTh OO0yJaronimiicst He OO0y4atomimiics OO0yJatontuiics OO0y4atontuiics
YMEeT HITH B JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
HEJI0CTaTOYHOMH HEIIOJIHOE YaCTUYHOE ITOJIHOE
CTCTICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
BBITOJTHSTH: CIIEIYIOUINX YMCHHMN: CIIEIYIOIINX YMCHHMN: CIIeTYFOTITIX
OTIpEJIeINATh OTIpEJIeNATh OTIPEJIeNATh YMEHUI: OnpenesaTh
XHUMHYECKHE CBOMCTBA XHUMHUYECKHE CBOMCTBA | XMMHYECKHE CBOMCTBA XUMHUYECKHUE

3JIEMEHTOB U X
COEIMHEHUH T10
nonokenuto B I1CH, ux
BIIUSTHUE HA CUCTEMY,
HalnpaBJIEHUE
XUMHYECKUX
B3aUMOJICHCTBUH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpelbl,
BO3MOXHBIE TTOOOYHBIE
MIPOIIECCHI
(KOppO3WOHHEIE U JP.)
Y TIPEJICKa3bIBaTh UX
BIIMSIHHE HA
TEXHOJIOTHISCKUU

3JIEMEHTOB U UX
COEIMHEHUH TI0
noaoxenuio B [1CH,
WX BJIMSHUE Ha
CHCTEMY, HallpaBIICHUE
XUMHYECKUX
B3aUMO/ICHCTBUN,
KHCJIOTHO-OCHOBHOM
XapakTep Cpelsl,
BO3MOXHBIE TTOOOYHBIE
MIPOIIECCHI
(KOppO3MOHHEIE H Jp.)
Y TIPeJICKa3bIBaTh UX
BIIMSIHHE HA
TEXHOJIOTHIECKUI

9JIEMEHTOB U UX
COCIUHEHUM 110
noaoxenuto B [1CH,

HX BIIMSHUE HA
CHCTEMY, HallpaBJICHUE
XUMHUYECKHUX
B3aMMOCHCTBUM,
KHCJIOTHO-OCHOBHOM
XapakTep cpeapbl,
BO3MO3KHBIE ITOOOYHBIE
MIPOIIECCHI
(KOppO3UOHHEIE U JP.) U
MpeICKa3bIBaTh UX
BIMSIHHE HA
TEXHOJOTHUECKUH

CBOICTBA JIEMEHTOB
U UX COCTMHEHUM TI0
rosioxkenuto B [1CH,
UX BJIMAHUC HA
cUCTEMY,
HaTpaBJICHUE
XUMHYECKHX
B3aUMO/ICHCTBUIA,
KHCJIOTHO-OCHOBHOM
XapakTep cpeabl,
BO3MOXHBIC
TOOOYHBIE TTPOIECCHI
(KOppO3MOHHBIE U
Ip.)u
IPEACKA3bIBATh UX




MPOLIECC, OKPYKAIOLIYIO
Cpeay U 4eloBeKa,
npeaIarath Cocoob!
3aIIUTHI OT HUX, &
TaKKe MPUTOTABIIMBATH
PacTBOpBI HY>KHOMI
KOHIICHTPAINU U
OTIPEeNeNATH €€ JTF0OBIM
JOCTYITHBIM METOZOM
(TuTpoBanwme, c
MIOMOIIIBIO apPEOMETPA
T.1.), u3Mepats pH
BOJIHBIX PaCTBOPOB
JJIEKTPOJIUTOB B

nporecc,
OKPYXKaIOLIYIO Cpeay 1
4eJIoBeKa, IpeJyiaraTh
CHOCOOBI 3aIUTHI OT
HHX, a TAaKXKe
MPUTOTaBJINBATh
PacTBOpHI HY>KHOM
KOHIICHTPAINU U
OTIPEeNeNATH €€ JTF0OBIM
JOCTYITHBIM METOAOM
(TuTpoBanme, C
MIOMOIIBIO apEOMeETpa
U T.11.), u3MepAaTh pH
BOJIHBIX PaCTBOPOB

HpOLECC, OKPYKAIOLIYIO
Cpelly U YeloBeKa,
HpeaIaraTh crocoobl
3aIIUTHI OT HUX, &
TaKKe IPUTOTABIMBATH
PacTBOpHI HY>KHOHI
KOHLICHTPAINU U
OTIPENIeNATH €€ JTF0OBIM
JOCTYIHBIM METOZOM
(TuTpoBaHmeE, C
MIOMOIIBIO apEOMETPA U
T.1.), u3MepsTs pH
BOJIHBIX PaCTBOPOB
JJIEKTPOJIUTOB B

BIIHMSIHUE Ha
TEXHOJIOTHUECKUI
npouecc,
OKPYKAIOLIYIO CPEny
U 4eNoBeKa,
npeaaraTh crocoobl
3aIIUTHI OT HUX, &
TaKKe
MIPUTOTaBINBATh
PacTBOpBI HY>KHOH
KOHIICHTPAINN
OTIPEZICTISATH €€
JFOOBIM JTOCTYITHBIM
METOJIOM

npoQeCCUOHANTBHOM JEKTPOJIUTOB B npodheCCUOHATBHOM (TuTpOBaHME, C
JIEATEIIBHOCTH npodeCCUOHATBHOM JIeITEIIbHOCTH TTOMOIIBIO
JIeSITEIBHOCTH apeoMmeTpa U T.1.),
u3Mmepsats pH
BOJIHBIX PaCTBOPOB
ANEKTPOJIUTOB B
npogecCHOHATBHOM
JIeSITeIbHOCTH
BJIAETh OO0yJatomimiics: He OO0y4atomtmiics OO0y4atonmmMcest OO0yJatontuiics
BIIAJCCT WK B BIIAJICCT B HEITOJHOM JIOITYCKAIOTCS cBOOOIHO
HEJIOCTaTOYHOU obbeMe U MPOsIBIISET HE3HAUYUTEIbHBIC MIPUMEHSIET
CTCIICHHU BIIAJICET: HEJIOCTAaTOYHOCTh OIIMOKHU, HETOYHOCTH, MOJyYCHHBIC

METOJlaMHU pacyera
KUHETUYECKHX U
TEPMOJJMHAMUYECKUX
XapaKTepUCTUK
XUMHYECKHX PEaKLuii,
pacueTa KOHLCHTpaLui
PacTBOPOB M KOJIMYECTB
pearupyrommx u
00pa3yroImuxcs
BEIIECTB 10
XUMHUYECKOMY
ypaBHEHHIO, pacyeTa
noKazaTeJst
KUCIIOTHOCTHU CPEJIbl,
pacuera D/IC u
OKHUCIIUTEIBHO-
BOCCTaHOBHTEJBHBIX
NOTEHLHMAJIOB PeaKUuii
B IpodeccHoHaIbHO
JeATEeIbHOCTH

BIIa/ICHUS] HABBIKAMU
paboTHI METOJAMHU
pacueTa KHUHETHYECKHUX
u
TEPMOJANHAMHICCKUX
XapaKTepUCTHK
XUMHYECKUX PeaKIuii,
pacdera
KOHLEHTpaluun
PacTBOpOB H
KOJINYECTB
pearupyronmx u
obpasyrommxcs
BEIIIECTB 110
XUMHUUYECKOMY
YpaBHEHHIO, pacdera
rmoKasaresst
KHUCJIOTHOCTH CpPEJIFI,
pacuera D/1C u
OKHUCITUTEIHHO-
BOCCTAaHOBUTEIEHBIX
[OTEHLIMAJIOB peaKkLui
B IpodeccnoHanbHOMI
JIESITETIBHOCTH

3aTpyJHEHUsI, YACTUYHO
BJIaJiceT METOJaMH
pacyera KHHETUUECKHX
Y TEPMOJIMHAMHUYECKUX
XapaKTEePUCTHK
XUMHUYECKHUX PEAKIUH,
pacdera KOHIEHTPAIHH
pacTBOPOB M KOJIHIECTB
pearupyromux 1
00pa3yrommxcst
BEIECTB 110
XUMHUYECKOMY
YpaBHEHUIO, pacyeTa
HOKa3aTess
KHCJIOTHOCTHU CPEJIbl,
pacuera O/1C u
OKHCJINTEIBHO-
BOCCTaHOBUTEIBHBIX
MOTEHINAJIOB PEAKIINH
B IIpo(heccHoHaTbHON
JIeSITEIIbHOCTH

HaBbIKH, B IIOJTHOM
o0BeMe BaeeT
METOJIaMHU pacyiera
KHHETHUYCCKHUX U
TEPMOANHAMHICCKIX
XapaKTePUCTHK
XAMA9IECKHX
peaxmmii, pacueTa
KOHLEHTpauun
pPacTBOpOB H
KOJIMYECTB
pearupyomux u
obOpasyrommxcs
BEIIECTB 110
XUMHUYECKOMY
YpaBHEHHIO, pacyera
moKa3aress
KHCJIOTHOCTH CpPEJIFI,
pacuera O/IC u
OKHUCITUTEIHHO-
BOCCTAHOBUTEILHBIX
MOTEHI[MAJIOB
peakiuii B
npodeccrnoHaTbHOM
JIESITeIIbHOCTH

4. METOJUYECKHUE YKA3AHUSI 1151 OBYYAIOIIUXCSI IO OCBOEHUIO
JUCHUTIINHBI

Meroauueckue YKa3zaHusd IJIsd 3aHATHH JIEKIIMOHHOI'O THUIIA

B xone JIeKIMOHHBIX 3aHATHI 06yqa101ueMyc51 HeO6XO,Z[I/IMO BCECTU KOHCIICKTUPOBAHUC

ydaeOHOro Marepuaina, oOpaiiarh BHHUMaHHE Ha KaTeropuu, (HOpPMYIUPOBKH, PACKPBHIBAIOIINE

COACPIKAHNUE TEX MM HHBIX SIBICHUN | mponecCcoB, HAY4YHBIC BBIBOJABI W MPAKTHYCCKUC




pexomennanuu. HeoOGxoaumo 3amaBaTh NpENoAaBaTeNiO0 YTOYHSIOUIME BOIPOCHI C LEJBIO
YSICHEHUS TEOPETHUECKUX MOJIOKEHUH, pa3pelieHHsl CIOPHBIX CUTYaIH.

[lenecooOpa3no qopabaThiBaTh CBOW KOHCIEKT JICKIIUH, JIeJasi B HEM COOTBETCTBYIOIIUE
3aliCU U3 OCHOBHOM U JOMOJIHUTENBHOMN JINTEPaTyphbl, PEKOMEHIOBAHHOW IpernojaBaTesieM U
MIPEAYCMOTPEHHOM Y4eOHOU MPOrpaMMON TUCITUTUIHHBI.

Mertoanyeckue yKa3aHds JUISL  3aHATHH CEMHMHApCKOro (IMPaKTUYECKOTro) THIIA.
[IpakTudeckue 3aHATHSA MO3BOJIAIOT PA3BUBATh y OOYYArOIIErocs TBOPYECKOE TEOPETUYECKOE
MBIIUICHHE, YMEHHE CaMOCTOSATENbHO H3Yy4aThb JUTEpaTypy, aHaJIU3UPOBATh MPAKTHUKY; ydaT
4YeTKO (POpPMYIHpPOBATh MBICIIb, BECTH TUCKYCCHIO, TO €CTh MUMEIOT HCKIIOYUTEIHHO Ba)KHOE
3HaYCHHE B PA3BUTUHU CAMOCTOSITEIHHOTO MBIIIIJICHHUS.

[TonroToBka K MNpakTHYECKOMY 3aHATHIO BKIIOYaeT JBa 3Tana. Ha mepBom stame
o0Oy4aroluiics TUTAaHUPYET CBOK CAMOCTOATEIbHYIO paboOTy, KOTOpas BKIIIOUAET: YsSCHEHUE
3aJjaHUsl Ha CaMOCTOSITENbHYIO PabOTy; MoJ0Op OCHOBHOM M JOMOJHUTENBHOW JIUTEPATYpHI;
COCTaBJIEHHE IUIaHa pabOTBl, B KOTOPOM OIPENENSAIOTCS OCHOBHBIE ITYHKTBI MPEICTOSIIEH
noarotoBku. CocTaBieHHe TUIaHA AWCHUILTMHUPYET M MOBBIIIAET OPTaHU30BAHHOCTH B padorTe.
Bropoii sTan BKIIOYaeT HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHATHUIO, KOTOpas HAUYMHAETCS C
M3YYEHUS OCHOBHOH M JIOTIOJHUTENBHOM TuTepaTypbl. Oco00e BHUMaHUE MTPU 3TOM HEOOXOAUMO
0o0paTHTh Ha COJCPKAHHE OCHOBHBIX TOJIOKEHUI M BBIBOJOB, OOBSICHEHUE SIBICHUI M (PaKTOB,
ySICHEHUE TPAKTHYECKOTO MPHUIIOKEHUS PACCMATPUBAEMBIX TEOPETUYECKHX BoOmpocoB. Jlamee
cleyeT MOJATOTOBUTH TE€3UCHI JIJIS BHICTYIJICHHH MO BCeM y4eOHBIM BOMPOCAM, BBIHOCUMBIM Ha
MPAKTUYECKOE 3aHATHE WU MO TeMe, BEBIHECEHHON Ha MUCKYCCHIO (KPYTIBIA CTOI), MPOAyMaTh
IPUMEPHI C LIETbI0 00ECIIeYeHHs TECHOM CBSI3U U3y4aeMON TEMBI C pealbHOM KHU3HBIO. [ 0TOBSCH
K JIOKJIaJy WA BBICTYIUICHUIO B paMKaX WHTEPAKTUBHOW (HOPMBI (IMCKYCCHS, KPYTJIBIA CTOI),

npu HCO6XO)II/IMOCTI/I cJlIeayer O6paTI/ITLCSI 3a IIOMOLIBIO K IMMPETIoAaBaTCIIO



