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Pabouast nporpamMma JUCIUILINHEL

Xumus

pa3paborana B coorBercTBUU ¢ PI'OC BO:!

DenepanbHbIil TOCYIaPCTBEHHBIH 00pa30BaTENIbHBINA CTAaHIAPT BHICIIET0 00pa30BaHuUs MO HAMPABICHHIO MOAroToBKH 35.03.05
CanoBocTBO (ypoBeHb OakanaBpuara) (npuka3 MuHoOpHayku Poccun ot 8/1/2017r. Ne737)



1. HEJIA X 3AJAYH TUCITUITJINHBI

1.1) popmupoBanue y CTyICHTOB CIIOCOOHOCTH HCIIONB30BATH 3HAHUSI OCHOBHBIX 3aKOHOB XHUMHH U OCHOBHBIX (DU3HKO-
XUMHUYECKUX METOJI0B UCCIIEIOBAHUS CTPYKTYPhI M CBOMCTB XUMHUYECKHX COCJMHEHHUH B IPOQECCHOHAIBLHON JIESTEIbHOCTH.

3agaum :

1. dopmupoBaHHE Y CTYAECHTa 3HAHUH OCHOBHBIX 3aKOHOB XUMHH,

2. hopMHpOBaHUE Y CTyICHTA 3HAHHIA 10 HCIIOJIB30BAHHIO PA3THYHBIX (HU3UKO-XHUMHYECKAX METOJIOB JUISl UCCIICOBAHUS CTPYKTYPHI U
CBOMCTB XUMHYECKUX COETMHEHUIH,

3. popMupoBaHue y CTyACHTA 3HAHUH MO KOJMIESCTBEHHBIM 3aKOHOMEPHOCTSIM XUMHIECKUX MPOIIECCOB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxn (pazgen) OIT: B1.0

2.1|TpeGoBaHuUsI K NpeIBAPUTEIBLHON MOATOTOBKE 00Y4YaKOIEr0oCsi:

2.1.1|MaremaTuka

2.1.2| dusuka

2.2| IucumminHbl (MOAYJIM) U PAKTHKH, U151 KOTOPBIX OCBOEHHE JAHHOM JUCUMIUIHHBI (MOLYJIs1) HEOOXOAUMO KaK
npejauiecTBylouiee:

2.2.1| OcHOBBI HayYHO-UCCIIEA0BATENLCKOM AEATEIBHOCTH

2.2.2|JIexapcTBeHHBIC M 3(UPOMACIHYHBIC PACTCHUS

2.2.3| ®usnonorus pacTeHui

2.2.4| Oxon0rus ¥ MpUpOJ0NOIb30BAHHE

2.2.5|CoBpeMeHHBIE METO/IbI 3aLUTHI PACTEHUIT

2.2.6| KoMIuiekcHbIe METOIBI HCCIIEIOBAHUH

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 110 JUCHUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMBIMHA
PE3YJIBTATAMHU OCBOEHMS OBPA3OBATEJBHOM ITPOT'PAMMBI

OIIK-1.1: McnoJb3yeT 6a30Bble 3HAHHS MaTeMATUKH, GU3UKH U XUMHUH B IPodecCHOHAILHOI e TeIbHOCTH

4. CTPYKTYPA U COJAEPKAHUE JTUCHUIIJIMHBI (MOAYJIA)

Kon HaumeHnoBaHue pa3iesioB U TeM Bun 3a- | Cemectp /| YacoB | Hcrounuku | Ilpumeuyanue
3aHATHS HATHUS Kype

Pa3znen 1. OcHOBHBbIC HOHATUS XUMHYECKOH
TepmoanHamuku. IlepBblii 3axkoH

11 Jlex 3 4
1.2 Ip 3
1.3 Cp 3 6
Pazpgen 2. Bropoii 3aKoH TepMOIUHAMHKH.
DHTpoONuUs
2.1 Jlex 3 4
2.2 Ip
2.3 Cp 3 6

Pazgen 3. Xumnueckne papHoBecusa. O0paTumbie
¥ HeoOpaTHMBbIe XHMHYeCKHe PeaKIuu.

3.1 Jlex 3 4
3.2 Ip
3.3 Cp 3 6

Paznen 4. CoBpeMeHHbIe MPeCTABJIECHUS O
PacTBOpaXx 3J1eKTPOJUTOB. DJIeKTPONPOBOIHOCTH
PacTBOPOB 3JIEKTPOJUTOB

4.1 Jlex 3 8

4.2 Ip 3 8

4.3 Cp 3 8
Pa3znen 5. Xumuueckasi KHHETUKA M KATAJIN3

5.1 Jlex 3 4

5.2 IIp 3

53 Cp 3 6




Pa3gen 6. OcHoBHbIE PU3UKO-XUMUYECKHE METObI

HCCIeOBAHUS
6.1 Jex 3 4
6.2 Ip

6.3 Cp 3 6

Paznen 7. Xumus pacTuTeJbHBIX NOJIMMEPOB.
Kinaccudukanms, coiicTea

7.1 Jlex 3 4
7.2 Ip 3
7.3 Cp 3 6

Paznen 8. @®oToxumMuveckue peakium.
DJieMeHTapHbIe (P OTOXUMHYECKHE NPOLeCChI.

doTocuHTE3
8.1 Jlex
8.2 Ip 3
8.3 Cp 3
Paznen 9. Kourpoan
9.1 Dk3aMeH 3 27

5. OEHOYHBIE MATEPHAJIBI JUISI TPOBEJEHWS TEKYIIENA U TPOMEXYTOUYHOM ATTECTALIUMA

5.1. OHeHO‘{HLle MaTepuaJibl 1J151 IPOBEACHUSA TeKle_[eﬁ aTrrecranumu

J7st TeKyImero KOHTPOJIS MPEeIyCMOTPEHO IPOBEIeHHE KOHTPOJIBHBIX Pa0dOT, MOATOTOBKA MPE3eHTANNH, BRITIOJHEHUE 3a1aHUH Ha
71a00PaTOPHBIX 3aHATHAX U JP.

IIpexycMOTpPEHbI ayAUTOPHBIE KOHTPOJIbHBIE paOOTHI MO paszenam:
1. KommuraTuBHEIE CBOHWCTBA PaCTBOPOB.

2. VI3MeHeHue SHTPOITHH MPH Pa3IMIHBIX MPOIECCax.

3. 3akon I'ecca

[lepedyeHs TeM 1 BOIPOCOB Il KOHTPOJIBHBIX paboT

* CriocoObI BEIpaKEHHsI COCTaBa pacTBopa

» CoBpeMeHHBIE B3IJISA/IbI HA IPOLIECCHI 3JEKTPOIUTUIECKON AUCCOLUALINY.
* Kuciorel 1 ocHOBaHMS

* ['maparanust HOHOB. MeXUOHHBIE B3aUMOACHCTBUS

» Monuzanus ciadbIX KUCIOT ¥ OCHOBAHUH

* MonHoe npousBenenue Boasl. pH pactBopos

* 'upponus coneil. CreneHs ruapoIn3a, KOHCTaHTa THAPOIN3a

* [Ipou3BeieHnEe pacTBOPUMOCTH

* XpMHU4YeCKash KUHETHKA U KaTajIus.

* Termora u pabora. @ynkmu cocrosiHus. 3akoH ['ecca. DHTANBIHS.
* DHTpONHSL..

* XUMHU9YecKoe paBHOBECHE.

Co3pnanue npezenTaunu no teme (IloaroroBka mpe3eHTalnyu U AOKIaja OlleHUBaeTcsi 7 0aioB )

. HepaBHoBecHas TepmoanHaMuka. OCHOBHBIE IOHSTHSL.

. AHTHOKCHIAHTHI.

. buonornueckn akTUBHbIE (EHOTIBHBIC COEANHEHUS B PACTCHUSIX.

. [TumieBsle 06aBKY.

. HoGenesckas npemus 1o meauuune u ¢pusuonoruu 2019 r.

XUMHYECKHE HCTOTHUKH TOKA.

. TonMBHBIE 31€MEHTHI — HOBBIE HCTOUHHKH SHEPTUH.

. [lpumenenune merona MK crekTpoCKOIHY ISl pEISHHS SKOJIOTHYECKUX MPOOIeM.
Ocwmoc.

0. OcobeHHOCTH MTPOTEKaHHS (PePMEHTATHBHBIX MPOIECCOB.

1. ®oTOXUMHUECKHE PEAKIIUH.

12. Xumus mma3mel.

13. CnekrpanpHble METObI HCCIEOBAHUS JICKAPCTBEHHBIX PACTCHUI.

14. .OneHka 9KOJIOTUIECKOTO COCTOSHUS OKPYIKAIOMIEH CPeIbl C MOMOIIBIO CIIEKTPAJIbHBIX METOIOB.
15. MexxMmorekyspHble B3aUMOJEHCTBUSL

16. HobeneBckast mpemust no xumuu 2019 T.

PR OO~NOOTAWN

IIpunoxenne 1.
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5.2. OueHoyHbIe MaTepuaJibl 1J151 NIPOBEACHUSA npOMemyTo'moﬁ aTrecTanuu

IepeueHp TeM U BOIIPOCOB IS 9K3aMEeHA

1. Knaccuguxkarus pacTBOpOB IO arperaTHoMy cocTostHuIo. MneanbHbie pacTBopsl. 3akoH Payns u 3akon I'eHpu. Mero akTHBHOCTEH
JIprouca. KosmuraTuBHbBIE CBOWCTBA PACTBOPOB — OCMOC, KPHOCKOITHSI, 30YTHOCKOIIHSI.

2. Teopust SIEKTPOIUTHICCKON UCCONUAINU. TeopHs CHIIBHBIX MIEKTPoInToB Jebas-Xtokkemns. [IpHIrHbl yCTOHYNBOCTH HOHOB B
pacTBOpax 3MeKTpoauToB. CoJbBaTalliy HOHOB.

3. YienbHas ¥ 9KBUBAJICHTHAS HJIEKTPOIIPOBOAHOCTH NEKTPOIUTOB. [I0ABMKHOCTH OTJCTBHBIX HOHOB. DOPMYIHPOBKA 3aKOHA
Konppayma.

4. 3aBHCHUMOCTB SKBUBAJICHTHON 3JIEKTPONPOBOAHOCTH OT TEMIIEpaTyphl M KOHIIEHTPALUH PACTBOPA.

5. Xumudeckue paBHOBECUS B 3aKPBIThIX CHCTEMaX. 3aKOH AeHCTBYIOIUX Macc. Y ci1oBUs (ha30BOro paBHOBECHS.

6. OcHOBHbIC TOHATHUS KUHETHKH. CKOPOCTh XUMHUYECKHX peakinid. OCHOBHOW MOCTYJIAT XUMHYECKOH KUHETHUKH.

7. OCHOBHBIE ITOHATHS U KIacCU(PUKALMK B KaTain3e. MexaHU3Mbl KATATUTHYECKUX PEaKIui.

8. OcHOBHBIE TOHATHUS XUMHUYECKOH TepMoIiHaMuKu. Kitaccnpukaniuy TepMOJMHAMUYECKIX CHCTEM.

9. IepBblit 3akoH TepMoanHaMUKH. Ero hopmymupoBky u cieacTBrs. DyHKIHH COCTOSHUS U MapaMeTpbl cocTosiHus. Temiora, padora
1 U3MEHEHHE BHYTPEHHEH SHEePriH I Pa3InYHBIX IPOLECCOB. DHTABIUS

10. 3akoH I'ecca. TernoTa peakuuii. CTaHAAPTHBIC SHTANBIMN XUMHUECKUX PEaKIUA. DHTAIBITUH 00pa30BaHUS XUMHICSCKUX
coeqHeHNH. TernoeMKocTb.

11. BTopoii 3aK0H TEPMOAUHAMUKU. DHTPOIHS, KaK (DYHKIMS COCTOSHHUS.

12. ®usuko-xumMHudYeckre MeTo bl uccnenoanus — MK criekrpockonus, criekrpockonust Y ® — BUIUMOTO IHANa30HOB, aTOMHO-
a7copOIMOHHAs CIIEKTPOCKOIINS, 3€KTPOHHAs MUKPOCKOIIHS.

13. ®oToXMMHUYECKUE peaKIuu. DieMeHTapHbIe PoTOXUMHUUECKHE Mpoliecchl. DOTOCHHTE3

14. Xvumus pacTUTENbHBIX IOJHMMEPOB

[Ipunoxenne 1.

6. YYHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)
6.1. Pexomenayemas Jutepartypa

(OcHOBHas:
1. Heopranmdeckas xumus : yueOnuk / T.B. MapteinoBa, U.W. Cynonunkas, FO.C. AreeBa. — Mocksa : UHOPA-M, 2018. — 336 c. +
UTort. marepuansl [DnekTpoHHBINH pecypce; Pexxum mocrtyma: http://new.znanium.com]. — (Bsicmee oOpa3oBanme: bakamaBpuar). —

Www.dx.doi.org/10.12737/25265. - Pexum pocrtyma: https://new.znanium.com/document?id=302331 - Tekcr : smexrponusii. - URL!
http://znanium.com/catalog/product/940420

2. ®usnueckas xumusa. Tom 1. OOmias u xumuyeckas TepMoauHaMuKa : yueOHuk / A.5. Bopmesckuii. — M. : UHOPA-M, 2017. — 606 c. H
Ulor. marepumanbl [DneKTpoHHBIA pecypc; Pexum nmoctyma http://www.znanium.com]. — (Bricmee oOpa3oBanme: baxanaBpuar). —
www.dx.doi.org/10.12737/19870. - Pexum nocryma: http://znanium.com/catalog/product/543133
3. Pomanenko, E.C. ®usnueckas xumus / E.C. Pomanenko, H.H. ®pannesa ; MuHHCTEpCTBO Cenbckoro xossiictBa PD, denepanbHoe]
roCy/lapCTBEHHOE  OIOJDKETHOe 00pa3oBaTeNbHOE — YYpeXJIeHHe Bbicuiero mnpodeccHoHanbHOro obpasoBaHus — CTaBpONOIBCKHN
rocymapcTBeHHbIH arpapHblii yHusepcuter. — CtaBpomonb : Arpyc, 2012, — 88 c. : wn. — Pexxum goctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=277422

4. Adonuna, JI. U. Heopranmueckas xumus : yuyeOHoe mocobue / JI. M. Adonnna, A. 1. Anmapues, A. A KazakoBa. — HoBocubupck ||
[HoBocuOMpCKmiAi ToCyAapcTBEHHBIH TexHHYeckuil yHuBepcuTeT, 2013. — 104 ¢. — ISBN 978-5-7782-2172-7. — TekcT : 3JI€KTPOHHBIH /
DexTporHO-6nbmoTeynas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/47698.htm

JlonoysHUTEIBHAS:
1. Xwumnueckas kunetnka: Teopus u npaktuka / I'.E. 3auxos, O.B. CrosHoB, A.M. Kounes, C.C. AxtssmoBa ; MUHHCTEPCTBO 00pa30BaHus]
n Hayku Poccun, ®enepanpHoe rocyiapcTBeHHOe OOJDKETHOE 00pa3oBaTelbHOE yUpEKACHHE BBHICIIEr0 Npo(eCCHOHAIBHOTO 00pa30BaHus
(«KazaHckuii HallMOHAJIBHBIA HCCIIENOBATENbCKUI TeXHOJIOrHuecKkuil yHuBepcuret». — Kaszanp : UsnarensctBo KHUTY, 2013. — 80 c. |
., tabi., cxem. — Pesxum poctyma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=258758
2. Tonuapenko, E. E. Xumudeckas KMHETHKa W KaTajlW3 : METOAMYECKHAE YKa3aHUs K BBINOJHEHHIO JaboparopHbix pabor / E. E.
Coxuapenxo, ®. 3. banmae, A. M. ['omy6eB. — M. : MOCKOBCKHIA TOCYJapCTBEHHBIH TeXHIYeCKU YHUBepcuTeT nMenn H.D. baymana, 2012
— 52 ¢. — ISBN 2227-8397. — Texkct : 3neKTpoHHBIA // DnekTpoHHO-OmOimmorewnas cuctema IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/31319.html

3. Bonnapesa, JI. I1. ®u3nueckas u komounnas xumus (Teopus u npakTtrka) : yueonoe nocobue / JI. I1. Bonaapesa, Mactiokosa B. T.. —]
Boponex : BopoHeXCKHI TOCylapCTBEHHBIH YHUBEPCHTET HMH)KEHEPHBIX TexHosoruid, 2019. — 288 c. — ISBN 978-5-00032-409-7. —
TekcT : 3IeKTPOHHBIH // DNeKTpoHHO-0ubmoTeuHas ciuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/88444.html
4. Pomun, B.B.OcHOBBI (pu3Hueckoil, KOJIOWAHOW M OHONOrHYECKOl XWUMHUH [DIEKTpOHHBIH pecypc] : Kypc jekumii / B.B. Poaum;)
(CTaBpOIOJIBCKUIT TOCYAAPCTBEHHBIIN arpapHbIil YHHBEPCHTET. - 2-€ U31., epepad. u jnom. - Craspomnons: AIPYC, 2012. - 124 c. - ISBN 978+
5-9596-0577-3. - Pexxum gocryma: http.//znanium.com/catalog/product/514532

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"

01  |[HaumoHanbHBINA HUPPOBOI pecypc PykoHT - MexkoTpacieBas yiekTpoHHas 6ubnmorteka (OBC) Ha 6a3e TEXHOIOTHU
KonrekcTym : https://rucont.ru/catalog/413

32  [Vuusepcurerckas 6ubnmoreka on-line : https://biblioclub.ru/index.php?page=razdel_red&sel_node=1592968&ibl

33  [Crynonenus - IEKIIMOHHBIH MaTepuan Iuis cTyaeHToB : https://studopedia.su/5 20461 uchenie-o-rastvorah.html

6.3.1 Ilepeyenb mporpaMMHOro obecrevyeHust
6.3.1.1 Microsoft Windows 10 Enterprise

6.3.1.24 Microsoft Office npodeccronanbuslii ioc 2013



http://znanium.com/catalog/product/940420
http://znanium.com/catalog/product/543133
http://biblioclub.ru/index.php?page=book&id=277422
http://www.iprbookshop.ru/47698.htm
http://biblioclub.ru/index.php?page=book&id=258758
http://www.iprbookshop.ru/31319.html
http://www.iprbookshop.ru/88444.html
http://znanium.com/catalog/product/514532

6.3.1.3

Kaspersky Endpoint Security 10 mst Windows

6.3.1.4

Adobe Reader XI (11.0.13) - Russian

6.3.1.5

Google Chrome

6.3.1.6

WinDjView

6.3.1.7

Foxit Reader

6.3.1.8

OpenOffice

6.3.2 CoBpeMeHHbIe npodeccHoHaNIbHBIE §a3bI TaHHBIX U HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

6.3.2.1

ObC «ZNANIUM.COM»

6.3.2.2

9BC «OPAUT»

6.3.2.3

OBC «YHuBepcurerckast 0M01MoTeKka OHIaHH»

6.3.2.4

9BC IPRbooks

6.3.2.5

DBC «Jlaupy»

6.3.2.6

3bC BOOK.ru

6.3.2.7

OBC Tel'Y

6.3.2.8

Hayunas snexrponHas 6u6anorexka eLIBRARY .RU (noxmnucka Ha >KypHaibl)

6.4 O6pa3oBaTe/IbHbIE TEXHOJIOTUH

6.4.1

JMcKycCHOHHBIE TEXHOIOTHH ((DOPYM, CUMITO3HYM, N1e0aThl, aKBapUyMHas TUCKYCCHsI, TTaHEeTIbHAS UCKYCCHS, KPYTIIBIi

6.4.2

Wndopmaronssle (HudpoBble) TEXHOIOTUH

6.4.3

TexHomoruu Pa3BUTHUA KPUTUYECKOTO MBIIJICHUS

6.4.4

AKTHBHOE CITylIaHUE

6.4.5

Merog case-study

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

Aynuropust Oo0opynoBanue

5-210

MYJIbTUMEINHHBIA KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHas MeOelb

8. METOAUWYECKHUE MATEPHAJIbBI JJIS1 OBYYAIOIIUXCS ITIO OCBOEHUIO JUCHIATIIUHBI

IMpunoxenue 2.




IIpunaoxenne 1.

OIIK-1 Cmocoben peuiath TUIIOBLIC 3aJdavu npodpeccnonanbﬂoi/i JCATCIBHOCTH Ha OCHOBC 3HAHUH OCHOBHBIX 3aKOHOB
MAaTeMaTU4CCKUX U €CTECTBCHHLIX HAYK C IPUMCHCHUCM I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEXHOJIOT U

3aoanusn 3aKpsimoco muna

Coaep:xanue Bonpoca/3agaHnus

IIpaBubHbBIH 0TBET
(kJ1104)

Kpurepun
OLICHMBAHUSA
3aJaHui

KauecTBeHHOH peakiieil Ha HOH cepedpa SBIETCS PEaKIys C HOHAMU:
a) xsopa (Cl),

6) 6poma (Br),

B) HuTpara (NO3)

a) xsopa (Cl),
6) 6poma (Br),

Jucconuanus — 3T0 paciaj MOJIEKYJIbl JIEKTPOJIUTa B pacTBOpPE Ha:
1) aTomsr;

2) VIOHBI;

3) 9MEKTPOHBI.

2) HOHBHI;

B pesynbTaTe Kakol peakiuy BHIALAET OCAIOK XJIOpHaa cepebpa?
1) NaySO, + KCl —;

2) HCI + BaCl; —;

3) KNOs + AgCl —;

4) CuCly + NaySO4 —.

3) KNO; + AgCl —

Kakue THIIBI XUMHYECKOH CBSI3U MOTYT PEaIn30BBIBATHCS B MOJIEKYJie?
1) nonnas;

2) areKkTpocTaTuiecKast

3) KOBaJICHTHAS;

4) BaH-/1ep-BaaIbCOBBI

1) nonnas;
3) KoBaJIeHTHAaS;

IMpu muccouunanuu BogHoro pacrtsopa Cu(NOz), 06pasyroTcst MOHBI
a) MeIu;

0) a3oTa;

B) HUTpATA.

a) MeJIH;
B) HATpATa.

W30TOmBI OTHOTO 3JIEMEHTA COIEPKAT PA3HOE KOMHMUIECTBO:
a) MPOTOHOB,

0) HOHOB;

B) 2JIEKTPOHOB;

I') HEUTPOHOB.

T') HEHTPOHOB,

Haumenbuieit yactuiieii pacTBOPEHHOTO BEILIECTBA B paCTBOPax
3JIEKTPOJIUTOB SIBJISIETCSL:

1) aTom;

2) HoH;

3) aMeKTpoH;

4) Mozexyna.

2. HOH

Ipu no6asnenun B pactBop Hutpara cepedpa (AgNO3) BogHOTO pacTBopa
KaKOro BEIECTBA BhINA/IAET )KEITHIH 0caqoK?

1) KNOs;

2) KI;

3) KzCI’O4;

4) Na,SO;,.

2) KI;
3) K2CrOy;

W3 cMecH KakuX BEHIECTB MOYKHO MOJYYHUTh PACTBOPHI?
a) Bojia + TJIMHa,

6) Boxa + caxap,

B) BOJ/Ia + OJINBKOBOE MacJio,

C) BOJIa + STHJIOBBIN CIHPT.

0) Boma+caxap,
C) BOAa+3THIOBEII
CIHPT.

10.

Cnoco0bl BRIpa)KeHHUs] KOHIIEHTPALIMH BEllleCTBa B pacTBoOpe??
1. TIpouentHas;

2. VYpembHas;

3. MoumnsipHas;

4. CpaBHUTEIbHAS

1).ITpouenTHas;
3).MousipHas;

11.

JKecTkocTh BOJIBI 00YCIIOBIICHA HATUIUEM COJIEH:
1) nmuTus v HATPHS,

2) KaIblIUs U MarHus;

3) CBHHIIAa ¥ MApTaHIIA;

4) UMHKA U HUKEIS.

2) KaIbInsl ¥ MarHus;

12.

K 150 r pactBOpa, comepskarero 5 r HUTpaTa aMMOHHSL, oOaBmau 150 M
JMCTHIUTUPOBAHHOM BOJIBI.
KoHIeHTpalys pacTBOPEHHOT'O BELIECTBA B pACTBOPE:

2) yMEHBIINIACH B 2
pasza

Brimosneno —
OTBETHI COBIAJAIOT
C IPaBUJIbHBIMU
OTBETaMU
(xyrouamu).

He BbINoJIHEHO —
OTBETHI HE
COBITAIAIOT C
NIpaBUJIbHBIMU
OTBETAMU
(xTro9aMm).




1) ocranacr HEM3MEHECHHO;
2) yMEHBIINIACH B 2 pasa;
3) yBenuumiach B 2 pasa.

13.

B kakom nuanaszone pH cpena cuuraercst KUCIOH?
1. 7-10

2. 16

3. 1-14....

14,

PacTBOpBI, 00NamaroNIMe OJMHAKOBBIM OCMOTHYECKUM JTaBICHUCM,
Ha3bIBAIOTCS:

1) H30TOHHYECKUMU;

2) N30TePMHUICCKIMU;

3) TUIIOTOHUYECKUMHU;

4) rUICPTOHNYECKAMH.

1) U30TOHNYECKUMU;

15.

OcmMmoc 3710:

A) muddy3us pacTBOPUTENSI U PACTBOPEHHOTO BEIIECTBA B PACTBOD;

B) muddys3us pacTBopuTENs H pacTBOPEHHOTO BEIIIECTBA B PACTBOP depes
TIOJTYHETIPOHUIIAEMYIO TIEPETOPOJIKY;

B) onnocToponHss quddy3us pacTBOpUTEINS B pacTBOP Yepes
TIOJTYHETIPOHUIIAEMYO TIEPETOPOJIKY;

I') ogHocTOpOHHSA MU dy3Hst paCTBOPEHHOTO BEILECTBA B PACTBOP Uepe3
HOJIYHETIPOHUIIAEMYIO IEPEropOIKy?

B) onrOCTOpOHHSA
muddy3us
pacTBOpUTEIS B
pacTBop 4epe3
MOJYHEIPOHUIIACMY IO
MEPErOPOIKY;

3aoanusa omkpeimozo muna

Coaep:xanue Bonpoca/3aiaHnus

IIpaBuabHbBIH 0TBET (KJII0Y)

Kpurtepun
OLICHHBAHUSA
3aJJaHUH

Yro obpa3syercs B pesynbrare peakuuu NaCl+ AQNO; —??

AgClI

VYpaBHEHHE peakuu TOpeHus yrii (Yriiepoia) B YCIOBUSIX H30BITKA
Kuciaopona?

C+0,=C0O,

Ipu mucconuanuu BogHoro pactsopa CU(NQO3),; kakue HOHBI
obpasyrorcsi? Hamrcath ypaBHCHHE PEaKIHK THCCOIMAIINH.

Cu(NO3)2 = Cu?* + 2(NOs3)

Just mpurorosnenust 100 r 25% Boanoro pactBopa NaCl kakue
BEIIIECTBA M B KAKOM KOJINYECTBE HY>KHO B35ITh??7??

NaCl-25r
H>O

-75r

Kaxkoif ra3 BeImensieTcss MpU B3aUMOJCUCTBUU COJISTHOH KHCIIOTBI
(HCI) co menounsim metaiutom HatpueMm (Na)?

Bonopon

DHeprust Kakoro u3iyueHus Oonplie: ramma- win Y O?7??

ramMmma-

Karunon — 510 nou co 3uakom ???? +

ITonoxurensHo 3aps>KEHHHBIN
HOH

CriocoObI BEIpaKeHUS KOHIICHTPAIUH pacTBOPOB???

IIpouenTHas,
MOJISIIbHAS

MOJIApHad,

Uro obpa3syercs B pe3ysibTare B3auMOJCHCTBHS KUCIOTHI U ILEN0YH,
nanpumep: KOH + HNOa.

Bopa u coip
KOH + HNO3 = H,0+KNO3

10

KauecTBeHHOI peakiiell Ha XJIOpUA-aHHOH SBIISETCA PEAKIUs C
? Yka3aTb MeTal.

Cepebpo

Beinonneno —
OTBETHI
COJEPKATENBHO
COOTBETCTBYIOT
MIPABUIIBHBIM
OTBETaMH
(xmouyam).
DopMyupoBKa
OTBETa MOXKET
OTJINYATCA.

He BBINOIHEHO —
OTBETHI
COJIepKATENBEHO
HE
COOTBETCTBYIOT
HpaBI/IHBHBIM
OTBCTAMU
(xmouam).

Iloozomoeka npesenmayuu no meme:

1
1
1

©CoNoaRA~LNE

KBaHTOBEIC TOUKH.

AHTHOKCHUIAHTBHI.

Kupsb! v munuel.

IuieBsle J0OABKH.

HoGeneBckast mpemust o MEAUIUHE U (PU3UOJIOTHU B TEKYIIIEM TOJY.
AMHHOKHUCIOTHI U OEJIKU.

PanuoaxktuBHOCTE. Pagroyriepoanblil aHamus.
CKOpOCTb XMMUYECKUX PEAKIIHN.

. Braropozgnbie MeTaUIBI — 30J10TO, cepedpo, IIaTHHA.
0. ®oTOXMMHUYECKHE PEaKIHH.

1. Tommcaxapunasl. Llemmonosa n kpaxmai.

2. Wueprrbie rassl. ['ennii.

OLICHUBAETCS B
7 6a/J10B

IToaroToBka mpe3eHTAlMU W JAOKIaaa




13.
14,
15.
16.
17.

lanorenugst. drop, xJ10p

Ionucaxapuasl. Lenntono3a u kpaxman
MexMoneKyJspHble B3aUMOJIEHCTBU
HoOeneBckas mpemMus 0 XMMHU B TEKYIIEM TOJTY.
AJnoTponHble MOANGUKAIIIH YTIIepoIa.




Ipunokenue 2.

8. METOIUYECKHUE YKA3ZAHUSA JJId OBYYAIOIIIUXCA 11O OCBOEHUIO TUCHUIIJIMHBI (MOAY JISA) ]

1. Conep:xkanue TUCIMILTHHBI

PacTBOpBI pa3iMyHBIX KJIaccoB. Pa3muuHble CIOCOOBI BRIPAXKCHHS KOHIICHTPALMHU pacTBOpa. JlaBieHue HaChIIIEHHOTO apa
JKUJIKHX pacTBOpPOB. 3akoH Payins u 3akon ['eHpu. M eanbHble U HeneanbHbIe pACTBOPEL. MEeTOI aKTHBHOCTEH.
Koaddunuentsr aktuBHOCTH. KOSTUraTuBHBIC CBOWMCTBA pacTBOPOB. Kprnockonuueckuit MeTo. D0YIHMOCKONNYCCKUIA METO/.
OcHOBHBIE TIOJIOKEHUSI TEOPUH PACTBOPOB AppeHuyca. Teopus dJIeKTpoInTHIeCKon Aucconuanuu. [ToHsaTus cpenneit
AaKTUBHOCTH U CpeIHET0 Kod(duireHTa aktuBHOCTH; OCcHOBHEIE TToNoXeHUs Teopun [ebas-['toxkens. CoBpeMeHHBIE
MIPEICTABICHUS O PACTBOPAX MICKTPOIUTOB. Y IeNbHAS U SKBUBAJICHTHAS JIEKTPOIPOBOIHOCTH. UHCIa IepeHoca U METOIBI
ux onpexaeneHus. [1ogBIKHOCTH HOHOB U 3aK0H Kosbpaymia. 3aBUCHMOCTB ITOABHKHOCTH HOHOB OT HX IPHUPOJIBI, OT IPUPOIEI
pacTBOPUTENS, OT TEMIIEPATYPHI U KOHIIEHTPAIIUU PAacTBOPA.

Xummnuaeckoe paBHOBecrue. KoHcTanTa paBHOBecHs. 3akoH neiicTByromux macc. [Ipuaimn Jle- [llatense. 3aBucHMOCTh
KOHCTaHT PaBHOBECHSI OT TEMIIEPATYPhI U TABJICHUS.

Xumuueckasi KuHeTHKa. OCHOBHBIC IOHATHUS XUMHYCCKON KUHETHKU. ONpe/ieiecHue CKOPOCTH peakiuu. [1opsIok peakiyy.
[psiMast 1 oOpaTHas 3a1a4l XMMUYECKO# KHHETHKH. L[emHbIe peaknuu.

DOTOXUMHYECCKHE PEAKIIUU. DJICMEHTapHBIC (POTOXUMHYECCKHE Tporiecchl. DOTOCHHTE3

Onpenenenne kaTanu3a. OOIHe MPUHITUIIE KaTam3a. Pois kartanmsa B xuMuu. ['oMoreHHbIH KaTanu3. [ eTeporeHHbIi
KaTaim3. MeTauibl KaK KaTaan3aTophl.

XuMus pacTUTENBHBIX ToMuMepoB. Kiraccudukanms, cBOHCTBA.

IlepBelii 3aK0oH TepMoaAUHAMUKU. BHyTpeHHss sHeprus. Duransnus. 3akoH ['ecca u ero cienctBusi. CTaHAAPTHBIE COCTOSHUS
U CTaHJapTHBIC TETUIOTHI XUMUYECKHUX peaknuil. Terurora cropanus. TemnoTsl 00pazoBaHus. 3aBHCHMOCTh TEIUIOBOTO

3¢ ekTa peakuu OT TEMIIEPaTyphl. 3aBUCHMOCTD TEIFIOEMKOCTH OT TEMIEPaTyPhl H PACYETHI TETUIOBBIX 3P(EKTOB peaKITiii.
TabnuIBEl CTAHAAPTHRIX TEPMOTUHAMUYIECKUX BETHMYNH U UX UCIIOB30BaHUE B TEPMOIMHAMUYECKUX PacUeTaX.

Bropoii 3aK0H TepMOAWHAMHKY U €T0 pa3iInIHbIe HOPMYITHPOBKH. Y paBHEHIE BTOPOTO Havalla TePMOAHMHAMUKH IS
00paTHMBIX U HEOOPATUMBIX MPOLECCOB. Pa3iyHbIe KAkl TeMIlepaTyp. DHTPOIHS Kak (GYHKIMs cocTostHus. M3MeHeHne
SHTPOIIMH MPH PA3IUYHEIX IIPOIECCaX.

2. MeToxmqecxue MaTepHaJIbl JJIsd CAMOCTOATEJIbHOI'0 U3YYCHHU OTACJIBHBIX Pa31eI0B JUCHUIIJINHBI
CaMocTosTenbHas pa60Ta Ipu NOATrOTOBKE — HCKOTOPBIC TEMbI HaCTUIHO BBIHECCHBI HA CAMOCTOATCIBHOC U3YUCHUC
CTYACHTOB. KagecTBO BBEIITOTHEHUS CAaMOCTOSATEIIHHOM pa6OTLI OLCHHMBACTCA BO BpEMA TCKYILICTO KOHTPOJIA U HpOMe)KyTO‘IHOfI
aTTCCTAllu M.

CaMocTosTenbHas pa60Ta 10 JUCIUIITIMHE «Du3uYecKass XUMHUDY IIPOBOAUTCH € LCIIBIO yFJ'Iy6J'ICHI/I$I 1 3aKpCIJICHU
MOJYYCHHBIX B XOA€ JICKIIMOHHBIX 3aHATUN 3HAHUH U HpI/IO6pCTeHI/IC HaBBIKOB ITI0JIb30BaHUA peKOMeHHOBaHHOﬁ J'IPITGpaTypOIZ
1 HAaBbIKOB HAYYHOI'O MCCJICJOBAHMS.

CaMocrosTenpHas pa60Ta BKJIFOYACT IMOATOTOBKY NPE3CHTAIUN W 3aTEM AOKJIaJda Ha JICKIHUU UK CEMUHAPCKOM 3aHATHH.

Tembl npezenmayuii:

AHTHOKCUJAHTHL.

Buomorndeckn akTHBHBIE ()EHOTBHBIC COCTMHEHUS B PACTCHUSIX.

ITumiespie 100aBKH.

Hobenesckas nmpemust mo MmeaunuHe u ¢pusuonoran 2019 .

XHUMHYECKHUE NCTOYHUKU TOKA.

ToIMBHBIE AIEMEHTHI — HOBBIE ICTOYHUKH SHEPTHH.

[pumenenne merona MK crieKTpoCKONAN s pEICHHUST SKOJIOTHYECKUX TTPOOIEeM.
OcmMmoc.

OcobeHHOCTH IPOTeKaHUs (PePMEHTATUBHBIX IIPOLIECCOB.

DOTOXUMUYECKUE PEAKIIUH.

I'paden - camast TOHKast MATEpHSL.

CriekTpaibHbIC METOIBI HCCIIEIOBAHUS JICKAPCTBEHHBIX PACTCHHU.

.O11eHKa 9KOJIOTrHYECKOT0 COCTOSHUS OKPY KaloIEel Cpe/ibl ¢ MOMOUIbIO CIIEKTPaIbHBIX METOIOB.
MexMONeKyIIpHbIC B3aUMOIEHCTBH

HoGenesckas npemust mo xumuun 2019 .

HepaBHoBecnas tepmoguHamuka. OCHOBHBIC TOHSTHSL.

CoNoOR~WNE
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3. MeTonuyeckne MaTepuaJibl 1J151 pad0ThI HA J1a00PATOPHBIX 3aHATHUSX.
IIpu moAroToBke K JaOOPAaTOPHBIM 3aHATHAM CTYJEHTHI, WCIIONB3Ys Marepualibl JIeKIMH, yueOHble MOCOOHs, a TaKxe
nH(OopMaLHIo, MOITYUYECHHYIO C TIOMOIIBIO PAaCIIMPEHHOTo MoKcKa B Internet. JODKHBI M3YYHTh TEMaTHKY, HaJl KOTOPOH UM
HPE/ICTOUT paboTaTh.

4. MeTomu4iecKne MAaTEPHAJTBI [JIsl IOATOTOBKH K 3a4€eTy
IIpu mOATOTOBKE K 3a4eTy CTYICHTY HEOOXOANMO BHUMATEIIHHO 03HAKOMHUTBCSI CO CIICKOM BOTIPOCOB U U3YYUTh BECh HEOOXOTUMBII
TEOPETHIECKUI MaTepHall, HCTIONB3Ys KOHCIIEKTHI JIEKIMH, Y4eOHUKN B y4eOHBIE TOCOOMS U3 CIMCKAa OCHOBHOM ¥ IOTIOJTHUTEIILHON
JIUTEPATYPBL




1. TpeGoBaHus K peHTHHT-KOHTPOJIIO

Moayaun TeMmbl Buasi padot banasl
PacTBOpBI 3JEKTPOIIUTOB. WupuBuayaisHOE JOMAITHEE 33aJaHHe 8

I Moy1h KonnuratusHbie cBOCTBA [IpakTuueckas pabora 10
PacTBOPOB. DIIEKTPOIIPOBOTHOCTD
%aCTBOEOB STICKTPOIHTOB. KoHntposnbHbIie paboThI 12

€pPBBIil 3aKOH TEPMOIMHAMHUKH.
Bropoe Havasio TepMOJIMHAMHUKH.

Hroro I moxyin: 30
Pacuer m3MeHEHHUS SHTPOIIHHU B WnnuBuayansHOE HOMAaITHEE 3aJaHHe 8
pa3IMYHbIX cHcTeMax. 3akoH ['ecca
XuMH4ecKas KHHETHKA. [IpakTuueckas pabora 10

II moayan DOTOXUMHUYECKUE PEAKLIUU
OO1¥e MPUHIUITEI KAaTaIn3a, 12
OCHOBHBIE MEXaHU3MBI KonTtpomnpHbie paboThI
KAaTaJIUTHYECKUX PEaKLUi.

Hroro II moayas: 30

HTroro 3a ABa Mmoay.Jisi: 60

JK3aMeH 40

Bceero: 100

9. CBeeHust 00 00HOBJIEHHH padoyeii MPOrpaMMbI THCHHUIIIMHBI (MJIH MO/YJIS)

Ne (OOHOBJIeHHBII pa3ies padoyeil mporpaMMbI
JL AMCHUIIHHBI

Onucanne BHECEHHBIX

PexkBU3HTBI AOKYMEHTA,

H3MeHeHH YTBEPAUBLICTIO UBMCHCHUA




