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1. [TacmopT O1EHOYHBIX CPEACTB MO AUCHHUILUIHHE «XHUMUD)

st popmMupoBaHusi, KOHTPOJISI M OLIEHKH PE3yJIbTaTOB OCBOCHHUS 00Ie00pa3oBaTEIIbHON
JTUCIUTUIMHBL  «XHUMHs» pa3pabOoTaHa CHCTEMa OICHOYHBIX MEPONPHITHHA, YYUTHIBAIOIIAS
tpeboBanuss DPI'OC COO (mpeamernsie pesyabtathl) u  OI'OC  CIIO (oOmume wu
npodeCCHOHAIbHBIE KOMITETSHIIUH ).

BaxHoii  0COOEHHOCTBIO  CHPOCKTUPOBAHHOM  CHUCTEMBbl  OLIEHUBAaHUS  SBJISETCS
COTJIACOBAHHOCTh OIICHOYHBIX MEPONPUSATUII U 3alJIaHUPOBAHHBIX PE3YJIbTaTOB OOy4YEHUS.
Kaxxnoe oneHouHoe MepompusiTHE HAmpaBieHO HAa (OPMUPOBAHUE WU HU3MEpeHue 3HaHus /
YMEHHSI B KOHTEKCTE, YKa3aHHOM B PE3yJIbTaTe 00yUeHUSI.

B muctumimae « XuMus» K OCHOBHBIM OIICHOYHBIM MEPOTIPUATHSM OTHOCSTCS: 3a/IaHUs B
TeCTOBOH  (opMe, TpaKTHUECKHWE 3aJaHUS HAa COCTABJIICHWE YpPaBHEHUH  peaKIHid,
KJIACCU(UKAILIMIO U HOMEHKJIATYPY XUMUYECKUX COCIMHEHUH, pacueTHBIC 3a/1a4M, Tab0paTopHbIe
paboThl, MPAKTUKO-OPHUEHTUPOBAHHBIE 3aJjaHus (pacueTHble U TeopeThuyeckue). B mpuximagubix
MOJYJIIX B KA4eCTBE OIICHOYHBIX MEPOINPHUATHI TakKe 3allJIaHUpPOBaHbBl KEWChl U y4yeOHO-
HCCJIEIOBATEIbLCKUE TIPOEKTHI.

Peanuzamusi OLIEHOYHBIX MEPONPUATUI MO XMMHUU 3allJIAHUPOBAHA B paMKax TEKYIIEro,
pyOexKHOTO (TEMAaTHYECKOT0) KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTAIlUU 110 JUCITUILTAHE.

CucreMa OILIGHOYHBIX MEPONPHITHA MO XHMHU TPEICTABJICHA B TACIOPTE OIEHOYHBIX
cpenacts (Tabnuna 1).



Tabmuua 1. ITacriopT OIEHOYHBIX CPEACTB MO JUCUUIUIAHE «XUMHSD»

Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLEHOYHBIX MepPONPUATHI
I OCHOBHOE cojIep:KaHue
1 |Pa3gen 1. OcHoBBI cTpoeHnsi |DopMyJaupoBaTh 6230BbIe MOHITHSA
BellecTBa 1 3aKOHbI XMMMH
1.1 |Crpoenue aromoB xuMuueckux |CocTaBiIsTh XUMHUYECKHE (POPMYJIbI 1. Tect «CTpoeHue aToMOB XUMHUYECKUX 3JIEMEHTOB U IPUPOJA
AJIEMEHTOB U NpUpOa COEIMHEHUI B COOTBETCTBUHU CO XUMHYECKOHN CBS3HY.
XUMHUYECKOH CBS3U CTENEHbIO OKUCIECHUS XUMUYECKUX 2. 3ajauu Ha COCTABJIEHUE XUMHUUYECKUX (POPMYJI IByXaTOMHBIX
AJIEMEHTOB, UCXO/1 U3 BAJICHTHOCTHU U |COEIMHEHUH (OKCUIOB, CYIb(UI0B, TUAPUIOB U T.I1.)
ANEKTPOOTPHULIATEILHOCTH
1.2 |Ilepnoauueckuil 3aKoH U XapakTepru3oBaTh XMMUYECKHE IIpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUSI HA
tabmuua JI.1. MenzneneeBa JJIEMEHTBI B COOTBETCTBUU C UX XapaKkTepu3aluio XUMHUUECKUX 1eMeHTOB: «Mertamnyeckue /
MI0JIO)KEHUEM B IIEPUOANYECKOM HEMETAJUIMYECKHUE CBOMCTBA, AIEKTPOOTPULIATEILHOCTD U
CUCTeME XUMHUYECKHX drieMeHToB [[.M. [cpoACTBO K AJIEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
Menneneena UX 3JIEKTPOHHBIM CTPOEHUEM U MOJO0KEHUEM B IEPHUOIUIECKON
cucTeMe XxuMuieckux sneMeHToB J[.M. Mennaeneea»
2 [(Pa3men 2. XumMu4yeckue CocraBasaTh ypaBHeHusi u cxembl  (KoHTpoJsbHasi paGora

peakuuu

XHUMHYECKHUX pealclmﬁ

<<CTp0€H]/Ie BE€IIECTBA 1 XUMHUYECKHE PCAKIINN)




Monayas / Paznea / Tema

Pe3ysabTaTr 00yyeHus

Tunbl OeHOYHBIX MEPONIPUATHIH

2.1 |Tunbel XUMUYECKHUX PEaKIIUi CocTaBisiTh peaklui COCIUHEHUS, 1. 3agaun Ha cocTaBeHUE YPaBHEHUN PEaKIIUii:

pasznoxeHus, 0OMeHa, 3aMelIeHHs, — COEIMHEHMS], 3aMEeILEHUS, Pa3NIO’KeHUs, OOMEHa U peaKIuii ¢

OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE  |y4aCTHEM KOMIUIEKCHBIX COSAMHEHUH (Ha mpuMepe

peaKINu U peakiuu TUAPOKCOKOMILIEKCOB JIIOMUHUSA U 1IUHKA);

KOMILIEKCOOOpa30oBaHus (Ha IPUMEPE |— OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C UCIIOJIb30BAHUEM

TUAPOKCOKOMILJIEKCOB &JIIOMUHUSA U |METOa SJIEKTPOHHOTO OasiaHca;

[MHKA) C Y4aCTHEM HEOPTaHUYECKUX |— C yYaCTHEM KOMILJIEKCHBIX COeTUHEHHH (Ha IpuMepe

BEIIECTB TUAPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS).
2. 3ajaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa
peaKIuu COSAUHEHUSI; MAaCCOBOW MJIM 0OBEMHOI JI0JIN BBIXOAA
MPOJIYKTA PEAKIUU COSAUHEHUS OT TEOPETUUECKH BO3MOKHOTO;
00BEMHBIX OTHOIICHUH T'a30B; KOJIMYECTBEHHBIX XapaKTEPUCTUK
UCXOJHBIX BEILECTB U MPOJYKTOB pEaKLUu; Macchl (00beEM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIM OHO U3 BEIIECTB
JTaHO B BUJIE pacTBOpA C ONPEEICHHON MacCOBOM JoJel
PacTBOPEHHOTO BEIIECTBA

2.2 |DnektponuTuveckas CocraBnsATh ypaBHEHUsI XuMU4YecKux |l. 3agaHusi Ha COCTaBIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIIUN C
JUCCOLIMAIMS M HOHHBINM OOMEH |peakiid HOHHOTO OOMEHA C YUYaCTHUEM |y4aCTHEM OKCHJIOB, KUCIOT, OCHOBAHUI U COJIEH, NOHHBIX

HEOPraHUYECKHUX BEILECTB peakuuii Tuapoan3a Coel, yCTaHOBICHUE U3MEHEHHS
KHCIIOTHOCTH CPEIbL.
2. JlaboparopHas paboTa « TUIBI XUMHUUYECKUX pEaKLIUi»

3 |Pa3zgexn 3. Ctpoenne u HccnenoBarh crpoenue u cBoiictBa |KonTposbHas padora «CBoMCTBa HEOPraHUYECKUX BeIIECTB»

CBOIiCTBA HEOPraHuI€CKUX
BEIIECCTB

HEOPraHMIECKUX BEHIECTB




Monayas / Paznea / Tema

Pe3ysabTaTr 00yyeHus

Tunbl OeHOYHBIX MEPONIPUATHIH

3.1

Kiaccudukanms, HOMEHKIaTypa
U CTPOCHHE HEOPTaHUUECKUX
BELIECTB

KnaccudunupoBars HeOpranudeckue
BEIIECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «<HoMeHkIaTypa 1 Ha3BaHUE HEOPTaHUYECKHUX BEIIECTB
UCXOJS U3 UX XUMHUYECKON OPMYJIbI MIIH COCTABJICHUE
XUMHAYECKOH (OPMYIIbI UCXOMS U3 HA3BaHUS BEIIECTBA IO
MEKIyHAPOAHOU MIIM TPUBUAIBHOU HOMEHKIIATYPE.

2. 3agauyn Ha pacyeT MacCOBOM J10JIM (MACChl) XUMHUUYECKOTO
37eMeHTa (COeIMHEHHUS) B MOJIEKYJIEe (CMECH).

3. [IpakTuyeckue 3a1anus Mo KiaccupuKaluu, HOMEHKIAType U
XUMHYECKUM (OpMyiTaM HEOpraHMYECKUX BEIIECTB Pa3IMUHbIX
KJIACCOB.

4. IpakTuyeckue 3a1aHNs Ha ONPeAeTICHUE XUMUIECKON
AKTUBHOCTH BEUIECTB B 3aBUCHMOCTH BUJa XUMHYECKOH CBSI3U U
THUIA KPUCTAJUINIECKOHN PEIIEeTKH

3.2

Du3nKo-xuMHUECKHUE CBOMCTBA
HEOPraHWYECKUX BELIECTB

YcTaHaBIMBaTh 3aBUCUMOCTD (DU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB OT
CTPOEHUS ATOMOB M MOJIEKYJI, & TAKKE
THIA KPUCTAIUIMYECKON pELIETKU

1. Tect «OCOOEHHOCTH XUMHUYECKHUX CBOMCTB OKCHJIOB, KHUCIIOT,
OCHOBaHUH, aM(POTEPHBIX TUIPOKCUIIOB B COJICI.

2. 3ajaHus Ha COCTaBJICHUE YPaBHEHUM XMMHUECKUX PEaKIUi ¢
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTAaHUUECKUX BEIIECTB:
OKCHJIOB METAIIJIOB, HEMETAIIJIOB U aM()OTEPHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAaHUN U aM(pOTEPHBIX
TUAPOKCHUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPUIYIOIIUX UX
CBOICTBA U CIIOCOOBI TOTYYEHHUSI.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHUE 3aTAHUS HA
CBOMCTBA U TIOJIYYCHHE HEOPTAHNYECKUX BEIICCTB.

4. JIaboparopnas padota «CBOWCTBA METAIIIOB U HEMETAJIOBY




Monayas / Paznea / Tema

Pe3ysabTaTr 00yyeHus

Tunbl OeHOYHBIX MEPONIPUATHIH

4  |(Pa3nen 4. CTpoeHne u HccaenoBars crpoeHue u cBoiictBa (KoHTposibHas padora
CBOICTBA OPraHMYECKHX OpPraHn4yecKux BellecTB «CTpoeHue U CBOIiCTBA OPraHNYeCKHX BelleCTB)
BelleCTB
4.1 |Knaccudukanus, cTpoeHHE U KnaccudunupoBars opranndyeckue 1. 3ajaHus Ha COCTaBJIEHUE HAa3BaHUM OPraHUYECKUX COEIUHEHUM
HOMEHKJIaTypa OPraHUYECKHUX  |BELIECTBA B COOTBETCTBUHU C UX 10 TPUBUAJIBHON WJIM MEXIYHAPOIHOM cUCTEMaTU4YECKON
BELIECTB CTPOEHHEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U COKPALIEHHbBIX
CTPYKTYPHBIX (POPMYIT OPTaHUYECKHUX BEIIECTB OTIEIBHBIX
KJIACCOB
3. 3amaun Ha onpezeNeHue NpocTenieil PopMysbl OpraHMUECKOn
MOJIEKYJIbI, UCXO/JIS U3 AJIEMEHTHOT0 cocTaBa (B %)
4.2 |CBolicTBa OpraHU4eCKUX YcTaHaBnuBaTh 3aBUCUMOCTh (U3UKO- | 1. 3a1aHus HA COCTaBJICHUE YPAaBHEHUN XUMUYECKUX PEAKIUH C

COCTUHEHUN

XHMHYSCKHUX CBOHCTB OpraHn4€CKux
BCHICCTB OT CTPOCHUA MOJICKYJI

y4acTHEM OpPTraHMYECKUX BEUIECTB HA OCHOBAaHUH WX COCTaBa H
CTpOCHHUSI.

2. 3ajaHus Ha COCTaBJICHUE YPaBHEHUM XMMUUECKUX PEaKIIU,
WLTIOCTPUPYIOIIAX XUMHYECKHE CBOMCTBA C YUETOM MEXaHHU3MOB
NPOTEKAHUS JAHHBIX PEaKIUi U TeHETUYECKO! CBSI3U
OpPraHUYECKUX BEILIECTB PAa3HBIX KIACCOB

3. PacueTHble 3a/1auu IO ypaBHEHUSIM pEaKLUil ¢ yyacTHeM
OpPraHUYECKUX BEIIECTB.

4. JIaboparopnas padota «Kiaccudukamnus, ctpoeHuE 1
HOMEHKJIATypa OPTaHUYECKHX BEIICCTB




Ne Monayas / Paznea / Tema Pe3ysabTaTr 00yyeHus Tunbl OeHOYHBIX MEPONIPUATHIH
4.3 |OpraHuueckue BellecTBa B OO00CHOBBIBATH 3HAUYEHUE U [IpakTHKO-OpHEHTUPOBAHHBIE 3aJaHUS IO COCTaBJICHUIO
KHU3HEIEATEIIbHOCTH YEJIOBEKA. |IPUMEHEHUE OPraHMYECKHUX BEIECTB |XMMHUYECKHX PEaKLuil ¢ ydacTHeM OpraHM4ecKuX BElECTB,
[Tpon3BOCTBO M MPUMEHEHHE  |B OBITOBOI M MIPOM3BOICTBEHHOM UCTIOIB3YEMBIX JUISl UX UICHTU(UKALUH B OBITY U
OpTraHU4YC€CKUX BCIICCTB B ACATCIIBHOCTH YCJIOBCKA UX (1)I/I3I/IKO- MIPOMBIINIJIICHHOCTH.
IMPOMBIIIJICHHOCTH XUMHUYECKUMH CBOMCTBAMH
5 |Pa3pea 5. Kuneruueckue u Hccaenosarb paBHOBeCHE U KonrtpoabHnas padora
TepMOAMHAMHYECKH e CKOPOCTbh XMMHYECKHUX peaKkuuii «CKOpoCTh XMMHYECKOH peaKui ¥ XMMHYeCKoe PABHOBeCHe»
3aKOHOMEPHOCTH NPOTEeKAHUSA
XHMHYECKHX peakuui
5.1 |Kunernueckue 3akoHoMepHocTH |MccrnenoBaTh BiusiHUe KoHIeHTpauuu |1. JlaboparopHas pabota
POTEKAHUS XUMUYECKUX pearupyromux BeuecTB U — «OmnpezeneHne 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
peakuuii TeMIIepaTypbl Ha CKOPOCTh KOHIIEHTPALUN pearupyrolirx BeLecTBY;
XUMHYECKHUX PEAKINH 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
aHaJIn3 (PaKTOPOB, BIUSAIOLIMX Ha N3BMEHEHUE CKOPOCTH
XMMHYECKON peaKiuu
6 [Pa3mex 6. AucnepcHble HccnenoBars nucnepcHbie cucrembl | KonTpoJsbHasi padora no teme «/{ucnepcHblie cucreMbD)
CHCTEeMbI
6.2 |HccrnemoBanue CBOWCTB UccnenoBath GU3HUKO-XUMHUECKUE JlabopaTtopHas pabota

JAUCHICPCHBIX CUCTEM

CBOMCTBaA Pa3INYHBIX BUAOB
AUCTICPCHBIX CUCTEM

— IIpuroroBieHue pacTBOpoOB;




2. OneHoYHbIE CPeCTBA M0 AMCUHMIINHE «XUMUSD)

2.1. OueHoYHbIE CPeACTBA TEKYIEr0 KOHTPOJIS MO IUCHUILTHHE «XUMUD)

Texymuii KOHTPOIb PE3YyIbTaTOB OOyYEHUS MOXKHO OCYIIECTBISITh Pa3IUIHBIMU
METOJIaMU W C TOMOINBIO PA3JIMYHBIX OICHOYHBIX CpeACTB. llo mucuurmae «XuUMUS» B
KAaueCTBE CPEJICTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS BOMPOCHI ISl OpraHU3aliyd YCTHOTO H
MMMCBMEHHOTO OIpOca, CUCTEMbl 3a/JlaHuil B TECTOBOM ¢opMe, 3amauul U yINPaKHEHUS,
MIPaKTUKO-OPUEHTUPOBAHHbIE  3aJaHusl  (TEOpPETUYECKUE, pPACUETHBIE, CHUTYallMOHHbIE),
nabopatopHble pabOTBl W JpYrHe OLEHOYHBbIE Meponpustus. Huxke mnpuBeneM mMpUMepsI
HEKOTOPBIX U3 HHX.

2.1.1. Cucrtembl 3a1anuii B TecTOBOI hopme

Cucrema 3amaHuii B TeCTOBOW (popMe — ITO cojeprKaTeiabHas CUCTEMa, OXBATHIBAIOIIAS
B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HAHUI. B oTIM4Me OT TeCTOB, B CUCTEMAaXx 3aJlaHUN BEPOSTHOCTH
MPaBWIBHOTO OTBETAa HA TMOCIEAYIONIEe 3a/laHue MOXET 3aBUCETh OT BEPOATHOCTH
MIPaBWJIBHOTO OTBETA Ha MPEbIYIIUE 3aaHUS.

Jlis Toro 4troObl HAa OJHOM COJAEPKATETBHOM MaTepHualieé MOKHO OBUIO COCTaBUTH
HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYHPYIOT 0a3y 3ajgaHuii B tectoBoil ¢opme. Ecnu ectb
KOMITBIOTEPHBIE TIPOrpaMMBbl T'€HEpalliu TECTOB, TO B MPOrpaMMy CO3[aHUSl TeCTa BBOIUTCS
0a3a, BKJIOYAOMIasl B ceOs mapauieNbHbIC TI0 CONCPIKAHUIO U TPYAHOCTH BapUAHTHI OJJHOTO U
TOTO K€ 3aJaHus. DTO O3HA4YaeT, YTO MPOBEpKA 3HAHUS MPHU3HAKOB, CBOWMCTB, COCTaBa,
(YHKIIUH OJHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHa Ha 0a3e OJHOTO M TOTO JKE
3aJlaHusl, MEHSIONMIETO B CBOEM TEKCTE TOJHKO HAa3BaHHE JTHX OOBEKTOB. OTH 3aJaHHS
Ha3bIBAIOT (haCEeTHBIMU, T.€. UMEIOIIUMHU ITEPEMEHHBIE JIEMEHTHI.

[IpuBenemM mpumep cucTeMBbl 3aJaHUl B TeCTOBOM (opme, BKItouaromiei daceTHbie
3ananus (paceTsl B 33JaHUH 3aKJIIOUEHBI B (PUTYpHBIE CKOOKH).

HazBanue TeMbl Tema 1.1 ((CTpOGHI/Ie aTOMOB XMMHNYCCKHX 3JICMCHTOB U
IIpupoaa XUMHUYECKOMN CBSI3U»

Pesynbprat 00yueHus CoctaBisaTh XMMUYECKHE (QOPMYJIbI COECJUHEHUH B
COOTBETCTBUM CO CTENEHbIO OKHUCIIEHUS XUMHYECKHX
3JIEMEHTOB, UCXoas u3 BaJICHTHOCTH u
ANEKTPOOTPHULATETLHOCTH

OO0111e KOMIIETEHIINT OK 01

Bbi0epuTe onnH NpaBMIIbHBIN OTBET:
1. Atomsl C u Si UMEIOT OIMHAKOBOE YHCJIO:
A) HEUTPOHOB B sipe
b) snepretnueckux ypoBHei
B) 251eKTpOHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE
I') anexTpoHoB
2. B pany xumnueckux snemenToB Li—-Be-B—C meraminyeckue cBoiicTBa:
A) ycunusarorcs
b) ocmabeBarot
B) e menstroTcst
10



I') u3MeHs1I0TCS IepruoIuIecKu

3. K s-anemMeHTaM OTHOCHUTCSL:

A)K

b)S

B) Fe

I') Br

4. Ilyrem coenrHeHUs1 aTOMOB 101 HOMepoM 11 u 17 oO6pa3yercst BEMIECTBO C
XUMHUYECKOH CBSI3bIO:

A) noHHOM

b) koBasieHTHOM TIOJISIPHOM

B) xoBaneHTHO! HENOISAPHOI

I') meTannnueckoi

5. {KOJIMYeCTBO DJJCKTPOHOB B aTOME; KOJWYECTBO DJHEPIeTUYECKUX YpPOBHEH;
KOJIMYECTBO 3JIEKTPOHOB Ha IOCJIEIHEM SHEPreTUYeCKOM YpPOBHE; KOJHMYECTBO NMPOTOHOB B
SJIpe aToMa} COOTBETCTBYET

A) HOMepy nepuoa

b) Homepy rpynmsl

B) nopsiakoBomy HOMEpY

6.{xyopuny 6apus, aamasy, aMMUaKy, CEPHOM KUCIIOTE } COOTBETCTBYET

A) HOHHAs1 XUMHYECKas CBS3b

b) xoBanieHTHAs MOJIIpHAs XUMUYECKas CBSI3b

B) xoBanieHTHas HeMoJsIpHAsi XUMUYECKasl CBSI3b

7. {cBsi3b, 00Opa30BaHHAA 3a CYET 0Opa30BaHUs OOUINX ANEKTPOHHBIX Map; CBS3b,
oOpa3oBaHHas 3a cueT 0000IIECTBICHHUS BAJICHTHBIX JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANEKTPOCTATUYECKUX CUJI IPUTSKEHHSI} Ha3bIBAeTCA

A) noHHOM

b) metannuueckoit

B) xoBanentHoit

8. {B mopsiIKe BO3pACTaHMS METATHYECKUX CBONCTB; B MOPSAKE YOBIBaHUS paguyca
aTOMOB; B TIOPSJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JICTYYHX BOJIOPOIHBIX
COETMHEHUH } DJIEMEHTHI PACTIONOKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

9. Kakoe u3 cyxxaeHuil BepHo Juist 3neMeHToB { VA rpynmnsl , [VA rpynmnsl, 1A rpynmnsi }

A) oOmast hopmyna geTydero BogopoaHoro coeaquuenus RH4

b) He 00pa3yroT neTyunx BOJAOPOAHBIX COEAMHEHUN

B) o 3aBeprieHust sHEPreTUYECKOTO YPOBHS HE XBAaTAa€T TPEX IEKTPOHOB

10. Cpenu Berects, ykazanusix B psay {NHs, O,, HCI, SO,; CaO, HNO3, Cl2, CO2;
H2S04, HI, CuCI2, CH4, NH3} konn4ecTBO COSTUHEHUI C KOBAJICHTHOW TIOJISIPHOW CBSI3BIO
paBHO

A) Tpem

B) nBym

B) uetbipem
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11. XuMuueckas CBsI3b B MOJICKYJIaX {030HA U XJIOPHJIa KAJIBIIHS; CEPHOU KHCIIOTHI U
XJIOpUJIa AMMOHHUST; CEPHON KUCIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAas NOJISIPHAsI U HOHHAS

b) xoBaneHTHas MOJIIpHAs ¥ KOBAJICHTHAS HETIOJSIpHAs

B) xoBanieHTHAs HEMOJISIPHASI U NOHHAS

Kak BHIHO M3 NPUBEACHHOTO MNpuMepa, Kaxaoe (aceTHoe 3aJaHUE MOXKET ObITh
peoOpa3o0BaHO B HECKOJIBKO PA3IMYHBIX BAPHUAHTOB OJHOTO 33/1aHUs TECTOBOU cucteMsbl. [1pu
OpraHM3aly aBTOMATU3UPOBAHHOTO TEKYIIErO0 KOHTPOJS MOSBISIETCS BO3MOXKHOCTD
reHepanuu OOJBIIOr0 KOJMYECTBa BApUAHTOB TeCTa, MPH ATOM 3aJaHUf, IMOJYYCHHBIE W3
¢acera, Oy1yT napasienbHbl IO COAEPKAHUIO U TPYTHOCTH.

2.1.2. IlpakTryecKkue 3aJaHUs U 3a1a4H

[IpakTryeckne 3agaHus U 33/Ja4H, YaCTO HCIOJIb3yeMble B KaueCTBE IUAAKTUYECKHUX
CPEICTB B €CTECTBCHHOHAYYHBIX NUCIUIUIMHAX, TaKKe MOTYT ObITh (haceTHbIMHU. B0O3MOXKHO
MIPUMEHEHHE 3a/1ay C BapHMaHTaMU OTBETa JAJs y100CTBa OpraHM3alliyd aBTOMATU3UPOBAHHOTO
KOHTPOJISL.

[IpakTudeckue 3a1aHus U 3a7a4d IPEICTABICHbI B pa3/ienax:

1. OcHoOBBI cTpoeHHsI BellleCTBA — 33aJaud HA COCTaBJICHHE XHUMHUYECKUX (QOopMys
JIBYXaTOMHBIX COCIMHEHUH (OKCHIIOB, CYJIb(DHUIOB, TUAPUIOB H T.I1.).

2. XuMHYeCKHE peaKIuu

2.1. 3amaunm Ha COCTaBJIICHHE YypPAaBHCHHH peaklUMil: COCAMHEHUS, 3aMEIICHUs,
pa3noxeHusi, oOMEHa W peakIuil C y4JyacTHeM KOMIUIEKCHBIX COCJMHEHWH (Ha mpumepe
TUIPOKCOKOMITJIEKCOB aTIOMUHUS M IIUHKA); OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUN C
HCIOJIb30BaHUEM METOJIa 3JIEKTPOHHOro OanaHca; ¢ ydacTheM KOMIUIEKCHBIX COeAMHEHUN (Ha
puUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATFOMHHHS).

2.2. 3ajgauu Ha pacyeT KOJUYECTBEHHBIX XapaKTePUCTUK MPOAYKTA PEaKIIMHU COCTUHEHUS;
MaccoBOW WM OOBEMHOW JOJHM BBIXOJA MPOJIYKTa PEAKIMU COCAUHEHHS OT TEOPETUUECKH
BO3MOXXHOTO; OOBEMHBIX OTHOIICHWW Ta30B; KOJWYCCTBCHHBIX XapaKTEPUCTHK HCXOIHBIX
BELIECTB U MPOAYKTOB peakluu; macchl (00beM, KOJIMYECTBO BELIECTBA) MPOJYKTA PEAKIIUH,
€CIM OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C OINPEIEICHHOW MacCOBOW JOJIei
PacTBOPEHHOI'O BELIECTBA.

2.3. 3agaHus Ha COCTaBJIEHHE MOJICKYJISIPHBIX M MOHHBIX PEAKIMI C y4acTHEM OKCHJIOB,
KHCIIOT, OCHOBaHHMM M COJiel, MOHHBIX peaklUi TUAPOJINU3a COJEH, YyCTAaHOBICHUE M3MEHEHHUS
KHCJIOTHOCTH CPEJIbL.

3. CTpoeHue U cBOiiCTBa HEOPraHNYECKHUX BellleCTB

3.1 3amaum Ha pacueT MaccoBOM T0JM (MacChl) XUMHUYECKOTO dJIeMEHTa (COCIMHEHMUSI) B
MOJIEKYJIe (CMecH).

3.2. Ilpaktuyeckwe 3amaHus TO KilacCU(UKAUM, HOMEHKJIATYpe M XUMHUYECKUM
(dbopMysiaM HEOPraHUYECKUX BEIIECTB PA3IUMYHBIX KIACCOB.

3.3. TlpakTuyeckue 3afaHusi HA OMNPEICICHHE XUMHYECKOH aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHUIa XUMHUECKOH CBSI3U U THIA KPUCTALTUIECKON PEIIETKH.

3.4. 3amaHus HA COCTABJIICHHE YPAaBHEHUN XMMUYECKUX PEAKIUI ¢ y4aCTHEM MPOCTHIX U
CIIO)KHBIX HEOPraHWYEeCKHX BEIIECTB: OKCHJIOB METAIOB, HEMETAIJIOB W aM(OTEpHBIX
JJIEMEHTOB; HEOPTaHWYECKUX  KHUCIIOT, OCHOBaHMA W  aMQOTEpPHBIX THIPOKCHIOB,
HEOPTaHMUYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA M CITOCOOBI MOTyUSHHS.

4. CTpoeHue U CBOWCTBA OPraHNYeCKHX BellecTB
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4.1. 3amaHus Ha COCTaBJICHWE HA3BaHWU OPraHUYECKUX COCIUHEHUN MO TPUBHUAIBHOU
WJI MEXAYHApPOIHON CUCTEMAaTUYECKON HOMEHKIIATYpPE;

4.2. 3amaHus Ha COCTaBJICHUE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HOpMys
OpPraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB.

4.3. 3ajaun Ha ompeJeNeHue MpocTeimeil GopMyibl OpraHMYecKOd MOJIEKYJIIbI, UCXOIs
13 3JIEMEHTHOT0 cocTaBa (B %).

4.5. 3agaHusi Ha COCTAaBJICHHWE YPaBHEHUH XUMHUYECKUMX pEAKIUA € ydacTUEM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHHUS.

4.6. 3amaHus HA COCTABJICHUE YPAaBHEHUW XMMHUYECKUX PEAKIUH, WIITIOCTPHUPYIOIINX
XMMHYECKHE CBOMCTBA C YYETOM MEXAHU3MOB MPOTEKAHUs JAHHBIX PEAKLHMI U F€HETHYECKON
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX KIIACCOB.

4.7. PacueTHble 3aja4i 110 YPABHEHUSIM pEaKLUil C y4aCTHEM OPraHMYECKUX BEIIECTB.

5. KuHernueckme ¥ TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH IPOTEKaAHHUS
XHUMHYECKHX peaKkuui

5.1 IlpakTuyeckue 3aJaHUs Ha OLIEHKY M3MEHEHUS CKOPOCTH XHMHUYECKOW peakluuu U
HaIpaBIJIEHUs] CMEIICHUS PaBHOBECHS C UCTIONb30BaHueM npuHiuna Jle-1llarennbe.

5.2 3agauu Ha pacyeThl TEIUIOBBIX A((HEKTOB XUMHUUECKHUX PEaKIUil U ompeAesieHUue THUIa
peaknuu (1o TeroBoMy 3P PEKTY: IK30- U IHIOTCPMUUYECKHUE).

6. lucnepcHble CHCTEMBI

6.1. 3agaun Ha IPUTOTOBIIEHUE PACTBOPOB.

IIpumepsl 32124 110 pa3HbIM TeMaM AU CUMILIMHbBI

I. C BapuanTamu 0TBETOB

1. B peakmuto, TepmoxumMudeckoe ypaBHeHue kotopoid S + Oy = SO, + 297 x/Ixk,
BcTynuia cepa maccoi 1 r. KonmudecTBo TemnoThl, BBIACIUBIIEECS MPU ITOM, PABHO:

A) 9,28 k]I

b) 74,25 x]JIx

B) 29,7 xJ1x

2. YKaxuTe CoJib, BOAHBIA PACTBOP KOTOPOU UMEET MIETOUYHYIO CPEIY

A) cynbdat kanus

b) xnopun antoMuHus

B) xapGonat kanus

3. Onpenenure Ha3BaHUE BEIIECTBA, IJIAaBHAs IEMb KOTOPOTO COCTOMT M3 YETBIPEX
aTOMOB YIJIEPO/A, COJEPKUT KApOOKCWIIbHYIO TPYIIy M OJHY JBOHHYIO CBS3b, a TaKxke
paJvKabl METUIT U 3THUIL.

A) 3-metmi-3-3TunoyTeH-3-0Bast KHCIOTa

b) 3-metnn-2-stunbyren-3-oBasi KHCIOTa

B) 2-metnn-3-3tunOyren-3-oBast KHCIO0Ta

daceTHbIC 321241

4. CocraBpTe XUMHUYECKHEe (OPMYIBI JIBYXaTOMHBIX COCIWHEHUH: {CUIUIUA KaJbIIUS,
ruapua 6apusi, cynbdua xxenesa (I1I), oxcun azora (II), okcua amtomunus, xiaopun xkenesa (II),
HuTpua Oapus, oxcua prytu (1), okeun cypsmsl (V); okenn menu (I), xmopun pryru (1),
HUTPUJ Kaus, CHIIMIUI Marausi, THApuA amoMmunus, cynbua cunna (II), 6pomun nuHka,
okcup yriepona (II), okcun xmnopa (V);autpun Hatpus, nonun meau (1), oxcua xpoma (II),
okcua azota (V), runpun Hatpus, xjaopun xpoma (III), okenn xamus, oxcua Meimbsaka (I11),
Cynb(uaI IMHKA } .
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5. Ilpu B3aumoneiicteum {40; 20; 35} T cmecu {cepebpa u MHKA; [IMHKA U MEJU; MEIIU 1
Keleza} € CONISTHOM KHUCIOTOH BbIemioch {6,72; 2,24; 5,6} n raza (a.y.). Onpenenute
MaccoByto JoJto (B %) {1mHKa; Meu; jKeIe3a} B CMECH.

6.YpaBHANTE OKUCINTENFHO-BOCCTAHOBUTEIIBHYIO PEAKIIHIO

{Mn02 + H,SO,4 = MnSO4 + O, + H,0;

Zn + K,Cr,07 + HySO4 = ZnS0O, + Crz(SO4)3 + Ky,SO4 + H,0;

KCIO; + S = KCI + SO;} mMeTomoM 351eKTpOHHOIO OajgaHca; OMpeacIuTe OKUCIUTEIb U
BOCCTaHOBUTEb.

7. Onpenenure MOJIEKYISIpHYIO GopMylly yrieBoaopoaa, coaepxamero {80%; 85,7%;
75%} yraepona. OTHOCHTENbHAas IUIOTHOCTH IapOB BEIIECTBA IO {BOJOPOJIY; BO3IYXY;
kucinopony} pasua {15; 1,931; 0,5}.

A) C4Hg

b) CoHe

B) CH4

BonpocureiabHsbie GpopMyJIHPOBKH:

8. Kakas macca ykcycHOU KHCIOTBI TOTpeOyeTcst Al CHHTe3a dTujanerara maccoi 140,8
r. Boixon a¢upa npumute paBHbM 80% OT TEOPETHUUECKH BO3ZMOXKHOTO.

9. KakuM peakTHBOM MOXXHO OTJIMYUTH INIMLUEPUH OT It0K03bI? CocTaBbTe ypaBHEHUE
KaueCTBEHHOW peaKIuu JUIsl OOHApyKEHUsI MHOTOaTOMHBIX CIIMPTOB Ha IIPUMEpE TIINLIEPHHA.

10. C moMoImIp0 Kakoro peakTuBa MOXHO pacno3HaTh ranoreHui-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHS Ka4eCTBEHHBIX PEAKLU B MOJEKYIAPHONH M HOHHOW (popmax. YKakuTe
MIPU3HAKU PEAKIIHA.

3amaun, Kak W Jpyrue OUAAKTHYECKHE 3aJaHus, MOTYT BBINOJHATH OOYYalOMIyI0 U
KOHTpOJIHUpYoIyo GyHkuuu. Pemenune 3aqad MOKET OCYIIECTBISATHCS HA PA3IMYHBIX TUIAX U
JTarnax 3aHsATHM.

2.1.3. IIpakTHKO-OpUEHTUPOBAHHBIE 3aaHUS

[IpakTuKO-OpHEeHTUpPOBaHHbIE 3a/aHusl (KaKk TEOpEeTUYECKHe, TaK U pacyeTHHIE),
HalpaBJieHbl Ha PAa3BUTHE PE3YJIHTATOB OOY4YEHUsS OCHOBHOTO MOJyJs (pa3aenbl:«OCHOBBI
CTpoeHHs BeulecTBa», «CTpoeHHE M CBOMCTBA HEOPraHMYECKUX / OPraHMYECKHUX BELECTBY,
«Kunernueckue u TepMOJIUHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHNS XUMUUYECKUX PEaKLUii»,
«JlucriepcHble CHCTEMBI») U BBIBICHHE XUMHMUYECKOW CYIIHOCTH OOBEKTOB MPUPOIBI,
MIPOU3BOJICTBA U OBITa, C KOTOPHIMU YEJIOBEK B3aHMMOJAEHUCTBYET B IPOLECCE MPAKTHUYECKOM
NeSITeNbHOCTH (TPUKIIATHON MOIYIIB).

[IpakTUKO-OpUEHTUPOBAHHBIE 33JaHUSl MOXHO OINPEACIUTh KakK IMeAaroruuecku
nepepaboTaHHblii  ¢parMeHT mpodecCuOHaTbHON — AesTeNbHOCTH — crnenuanucta.  OHU
pa3pabaThIBalOTCA JJIS TPOBEPKHM 3HAHUW HM yMEHUM OOydaromwmxcs ACHCTBOBaThH B
MPAKTUYECKUX, HETUMUYHBIX, OKCTPEMaJbHBIX M JpYrux cutryanusx. [lpu wuzyueHun
JUCHUIUIMHBL  «XUMHUS»  NPAKTUKO-OPUEHTHUPOBAHHBIE  3a/laHUs  NPUMEHSIOTCS  JUId
aKTUBHU3AIMK YUeOHO-TI03HABATEIBHON JIESITeIbHOCTH 00YUAIOMIMUXCS ITYTEM «IIOTPY>KEHHUS» UX
B MpOOJIEMbl XMMHUYECKUX HCCIIECTOBaHHUM, BO3HUKABIIUX B HCTOPUM PA3BUTUS HAYKH, WIH
MMEIOILIUX TPAKTUYECKOE 3HAYEHHE IS YEIIOBEKA.

[IpuBeneM npumepbl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHuil 1o pa3aenam «CTpoeHue u
CBOICTBa HEOPraHMYECKHUX BellecTB», «CTPOCHHE U CBOMCTBA OPraHMYECKHUX BEIIECTBY.

1. KapOokcurepanus
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Hazsanue TeMEbl

Tema 3.3. «IIpon3BOACTBO HEOPTraHUYECKUX BEILIECTB.
3HayeHue U MIPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBE

Pesynprar 00yueHus

OO00CHOBBIBATH 3HAYEHUE U TPUMEHEHHE HEOPTaHUIECKUX
BEIIECTB B OBITOBOW M MPOM3BOJICTBEHHOH JEATEILHOCTH
YeJoBeKa UX (PU3MKO-XUMUYECKUMHU CBOHCTBAMU

OO0LIMe KOMIETEHIIUU

OK 01, OK 02

A 3HakOMO 1M BaMm

NMOHATHE «KapOokcuTepanusi»? B  TepameBTHUECKHUX IEIsX

HCITIOJIB3YHOT F33006p33HOC BemecTBo. Ilo »toit IIPpUYHUHEC l'IOI[O6Hy1-O MCTOJAHKY HA3bIBAIOT
«ra30BbIMU  YKOJIAMH. Ota MCTOJUKA HCIIOJB3YETCA A JICHCHUSA CEPACYHO-COCYAUCTBIX

3360H6BaHHI>i, MMOBBIIICHUS 3JIaCTUHYHOCTH KOH. [loBBIIICHHE COZACPpIKAaHHUA 3TOr0 ra3a B KpoBu

TOBOPHUT O HEKauyeCTBEHHOM (bYHKI_[I/II/I KpPOBH. Camoe YAUBUTECIBHOEC, UYTO OHO HCIIOJIB3YCTCA B
TBép,I[OM BHUJAC B HHIHeBOﬁ IMPOMBIINIJIECHHOCTH JIs1 XpaHCHHA W IIEPEBO3KU IIPOJYKTOB!: pBI6BI,

Msica, MOPOYKEHOTO.
3ananue

Bbi0epuTe 0oiMH NPaBUJIbHBII OTBET:
1. O xakoM BeulecTBe UJET pedb?

A) yrieKkucislii ra3
b) kucnopon
B) ammmax

2. KakuMy XUMHYECKUMH CBOMCTBAMH 00J1a1a€T DTO BEIIECTBO?

A) KUCIOTHBIMU
b) ocHoBHBIMI
B) amdoTepupiMU

3. C ueM MOXET BCTyNaTh BO B3aUMO/IeHCTBUE?

A) ¢ BOJI0i, OCHOBHBIMH OKCHJIaMH, LIIEJI0YaMH, HEKOTOPBIMU COJISIMU
b) ¢ Bo10i1, KUCIOTHBIMU OKCHAAMHU, LIEIOYAMH, HEKOTOPBIMU COJISIMU
B) ¢ Boo#i, KNCIOTHBIMU OKCUAAMHU, KUCIIOTaMH, HEKOTOPBIMU COJISIMU
4. C noMOIIbI0 KaKOTO BEIECTBA €r0 MOXKHO OOHAPYKUTh?

A) penondranernna
b) 6pomHoIi BosibI
B) u3BecTkoBO BOJIBI

5. IlpuBenure (akThl, KOTOPbIE TOKA3bIBAIOT OTPULIATEILHOE BIUSHUE 3TOTO ra3a Ha

JKEITYJOYHO-KHUILIEYHBIN TPAKT YEIOBEKA.

2. IloBapeHHasn co1b

HazBanme teMnl

Tema 3.3. «HpOI/ISBOI[CTBO HCOPTaHNYCCKUX BCIICCTB.
3HaueHHUE U IMPUMCHCHUC B 6I>ITy " Ha IMPOU3BOACTBE»

Pesynprar 00yueHus

OO0O0CHOBBIBaTh 3HAUCHUE H MPUMCHCHUC HCOPTAaHNYCCKUX
BCIICCTB B OBITOBOH M HpOHSBOI[CTBCHHOfI ACATCIBHOCTHU
YCI0BCKa UX @HSHKO-XHMH‘IGCKI/IMI/I CBOMCTBaMH

OO01IMe KOMIETEHIIUT

OK 01, OK 02
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N3BecTHO, uTO B MUpE H00bIBacTCs mpuMepHO 100 MUIUTMOHOB TOHH ITOBAPEHHOMN COJIH B
rox. Ha nmumessle HYKIbl pacXoAyeTcs OKOJO OJHOW YETBEPTOM 4acTH HTOr0 KOJIUYECTBA.
Kyna e uzer ocranbHast conb?

[ToBapeHHass COJb COBEPLIICHHO HEOOXOIUMa IPH IMPOU3BOACTBE MSCHBIX U PBHIOHBIX
KOHCEPBOB, OHa MCIOJNb3YyETCd B METALUIYpPrU4eCKOW OTpacid MPOMBIIUIEHHOCTH, IpU
00paboTKe MEXOB M PA3JIMUYHBIX KOXK, B IIPOLIECCe IPUTOTOBICHHS MbLIa, UIET AJIS MOJyYeHUs
KaJbIIMHUPOBAaHHOM CO/bI, IpuMeHseTcs B MeaunuHe. OCHOBHOH NOTpeOUTENb CONMM —
XUMHYECKas OTPaciib IPOMBIIUIEHHOCTH. B 3T0i 001acTi NCHOIb3yeTCsl HE TOJIBKO caMma COJlb,
HO M 2JIEMEHTHI, COCTABIIOIIME €e. B mpouecce 21I€KTpoian3a €e pacTBOpa MOIy4aroT XJIop,
BOZOPOJ U eakui Hatp. M3 pacTBopa eaxoro HaTpa MOIy4aroT TBEPAYIO LIEJIOYb — KayCTHK.
CoenuHsist BOJOPOJ € XJIOPOM, IOJTYYarOT COJISHYIO KUCIIOTY.

3agaHue: cocTaBbTe YPABHEHHS, ONMCAHHBIX B TEKCTE PeaKIHii.

3. AneTuiieH

Hassanue TeMEbl Tema 3.3. «IIpon3BOACTBO HEOPTraHUYECKUX BEILIECTB.
3HaueHue U MPUMEHEHHE B OBITY U HA TIPOU3BOJICTBE

PGSYHBTaT 06y‘~IeHI/IH OO00CHOBBIBATh 3HAYEHNE U IMPUMCHCHHUEC HCOPIraHUYCCKUX
BCIICCTB B OBITOBOH U HpOHSBOI{CTBCHHOﬁ ACATCIBbHOCTH
YCJIIOBCKA UX (1)H31/IKO-XI/IMI/I‘IGCKI/IMI/I CBOMCTBaAMM

O0111e KOMIIETEHIINT OK 01, OK 02

OpHuM M3 caMbIX PacHpOCTPAHEHHBIX CIIOCOOOB CBAPKU IJIABJICHHUEM SBIISETCS ra30Bast
CBapKa, KOTOpas MPOM3BOJUTCA C OOpa30BaHMEM ra30BOr0 IUIAMEHH B KaHaJaX CBapOYHOM
ropenku. OOpa3oBaHHME Ta30CBapOYHOIO IUIAMEHM HEBO3MOXKHO 0€3 Tras3a aleTujIcHa.
TexHuuecKuil aeTHIeH MOJIy4aroT U3 KapOu1a KaIbIusl.

3aganue

1. OOBsicHuTE, Kakoi (hU3MUECKUil MOKa3aTeNhb MO3BOJISIET HCIONIb30BaTh AlleTUIICH IS
CBapOYHBIX paboT;

2. CocTaBbTe ypaBHEHHUE pEaKIIUU MOTyUEHUs alleTUIICHA;

3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUS alleTUIICHA;

4. Boruncnute 00bEM aleTUIIEHA IMOJIYYEHHOTro M3 KapOuja kamblus macco 128 1,
conepxaiiero 5% mnpumeceil, eciau BBIXOA aneTwieHa cocTaBiasieT 80% OT TeopeTHYeCKH
BO3MOKHOTO.

4. MosioyHasi KUCJIOTA

HazBanue Tembl Tewma 4.3. «Opranudeckure BeIeCTBa B
KU3HEeATeNIbHOCTH YenoBeka. [[pon3BoacTBo u
MIPUMEHEHHE OPTaHNYECKUX BEIIECTB B
TIPOMBIIIITIEHHOCTH

PCBYJ'ILTB.T OGy‘lCHI/I}I OO0O0CHOBBIBaTh 3HAYCHUE U MPUMCHCHUC OPraHUYCCKHUX
BCIICCTB B OBITOBOH M HpOI/I3BOI[CTBCHHOﬁ ACATCIBHOCTHU
YCI0BCKa UX (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IMI/I CBOMCTBaMH

OO01Ire KOMIETESHIINT OK 01, OK 02
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[IpoMexyTOUHBIM MPOAYKTOM OOMEHA y TETIOKPOBHBIX JKUBOTHBIX SIBJISIETCS MOJIOYHAS
KHUCJIOTA. 3amax 3TOM KHUCIOTHI KPOBOCOCYIIME HACEKOMbIC YJIABIMBAIOT HA 3HAYUTEIHHOM
paccTOsHUU.

3ananue

1. [Touemy HacekoMbIe (KOMapbl) OBICTPO HAXOJIST CBOIO KEPTBY?

2. YcranoButre GopMyny MOJIOYHON KUCIOTHI, KOTOpasi IOMOTaeT HaCEKOMbIM HaXOAUTh
TEIIOKPOBHBIX >KMBOTHBIX, €CJIIM MAaCCOBBIE JJOJIA 3JIEMEHTOB B HEM COCTABIISIOT: yrjiepoaa —
40,00%, Bogopona — 6,67%, kuciaopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (POpMYNTy MOJOYHOM KHUCIOTH. Ha3oBuTEe KHCIOTY IO
Homenknarype MIOITAK.

4. Ha ocHOBaHMU CTPOCHHSI MOJIOUYHOM KHUCIOTHI CHEJIAUTE BBIBOJ O €€ XHUMHUYECKUX
CBOMCTBAx.

5. Haiigute B MHTEpHETE WIM JAPYIMX HCTOYHHMKAX HH(POPMALKIO O TNPUMEHEHHUH
MOJIOYHOM KHCIIOTBHI.

2.1.4. 3aganus 1a060paTOPHBIX padoT

JlaGoparopHble pabOThI ABISIOTCS BaKHOM 4acThiO0 Y4EOHOTO Mpoliecca 1Mo AUCHUIIIMHE
U CHocoOCTBYIOT (OPMUPOBAHUIO Yy OOYYarOUIMXCSd YMEHUU HCCIEN0BaTh XUMHUYECKHE
MPOIIECChl U sBJICHUS (TUTAHUPOBATH U MPOBOJUTh XUMHUYECKHE DKCIEPUMEHTHI, UCCIIEIOBAThH
BEIIECTBA W TMPOBEPATH THIIOTE3bI, O0padATBIBATH W HWHTEPIPETHPOBATH PE3YJIbTATHI
JKcriepuMeHToB). JlaGopaTtopHble pabOTHl MO XWUMHH MPEAYCMOTPEHBI B KaXKIOM pasJieie
OCHOBHOTO H MIPUKJIQJIHOTO MoyJeit (Tabm. 2).

Tab6numa 2. JlaboparopHbie pabOTHI IO XUMUHU

Paznen JlaGoparopHasi pabora

Paznen 1. XuMnuueckue peakuuu JlaGoparopnas padora 1.Ilepuoandeckuii 3aKoH 1
tabmuma /.M. Menaeneena

Pasnen 2. Ctpoenue u cBoiicTBa JlabopaTopnas padora 2.“Tunbsl XUMHYECKUX
HEOPraHWYECKUX BEILECTB peakuuii. Pemenne 3xcriepuMeHTalbHbIX 3a/1a4 110
XMMHUYECKHUM CBOMCTBaM METANIOB M HEMETAJNIOB

Paznen3Unentudukanus Jlaboparopnas padora3linenTudukamnms

HEOPraHUYE€CKHUX BEIIECTB HEOPTaHNUYCCKUX BCIICCTB.
Penrenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110

XHUMHYECKHM CBOMCTBaM METAJIJIOB U HCEMCTAJIJIOB, 110
pacrno3HaBaHWIO U TOJTYUCHUTIO COCTMHCHHUI
MCTAIJIOB 1 HEMCTAJIJIOB

Pa3nen 4. Ctpoenue u cBoiicTBa JlabopaTopHnasi pabdora 4 Knaccuduxanus,

OpPraHUYECKUX BEILIECTB CTpOEHHE M HOMEHKIATypa  OpPTaHWYECKHX
BemiecTBlIpeBpalieHst OpraHUYeckux BeLECTB NpHU
HarpeBaHuu'.

[Tony4yeHue 3THIIEHA U U3YyYEHUE €r0 CBOMCTB.
MO)IGHHpOBaHI/Ie MOJICKYJI 1 XUMHUYCCKHUX
MpeBpalleHHl Ha MpUMepe 3TaHa, 3TUJIeHa,
aleTuiIeHa u Jip
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JlabopaTopHas padorad

UNnentudukanus OpraHNu4YeCKHUX COCTUHEHUN
OTJIENBHBIX KJIaCcCOB™
W nenTudukamnys OpraHn4eckux coeIMHEeHUN

OTJIEIbHBIX KJIACCOB
JlaGopaTopnas padorab

CTpyKTypa U CBOICTBA OPraHUYECKUX BEILECTB

Paznen 5. Kunetuueckue u JlaGoparopnas padora 7.«3ydyeHue BIUsIHUA
TEPMOJUHAMHUYECKHE pa3INyYHbIX (PaKTOPOB HA CMEILEHUE XUMUYECKOTO
3aKOHOMEPHOCTH MPOTEKAHUS paBHOBECUS»

XHUMHUYCCKUX peaKI_II/Iﬁ

Paznen 6. JlucnepcHbie CUCTEMBI JlaGoparopHnasi padora 8 «lIpurotoBieHue
pacTBOPOB»

Oo6opynoBanue Jiaboparopun U padoynx MecCT JIa0OPATOPUM: MEH3YPKH, MMHUICTKU-
KaIreJIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JIYITbI, TPSIMETHBIC ¥ MIOKPOBHBIC CTEKJIA, IJIAHIICTHI
JUIS KamelbHBIX peaknuii, (GuibTpoBambHas Oymara, IPOMBIBIKH, CTEKJISHHBIC MPOOUPKH,
pe3WHOBBIC TPOOKH, (GOHAPHKH, HAOOP pPEAKTHBOB, CTEKISHHBIC ITAJIOYKH, IITATUBBI IS
NpOOUPOK;MEpPHbIE  LWIMHIPBI,  BOPOHKM  CTEKJISIHHBbIE, = BOPOHKH  JICTUTEIbHBIC
nuuHapuueckue (50—100 mut), cTynku ¢ nectukoM, ¢hapPopoBble YK, THHIIETHI, (GUIBTPHI
OyMaxkHble, BaTa, Mapiisi, 4YacoOBbIE CTEKJa, OSJIEKTPOIUIUTKH, Ja0OpaTOPHBIC IITATHBBI,
CIUPTOBBIC TOPEJIKHU, CIIMYKU, TPUOOP ISl TOTYYeHUs ra30B (WM MPOOUpPKa C Ta300TBOJHON
TPYOKOH), IepKaTeNu ISl IPOOUPOK, CKIITHKU ISl XPaHSHHSI peaKTHBOB, Pa3aTOYHbBIC JIOTKH,
xumuyeckue crakanbl (50, 100 u 200 w™on);mmarend; NHHIETHI, THUTEIbHBIC IIUIIIBI,
CEeKyHJIOMephI (Taiimepbl), MepHble npoOupku (Ha 10-20 mi) u mepHble koaosl (25, 50, 100 u
200 mm), BonmsHas OaHs (WJIM TEPMOCTAT), CTCKJISIHHBIC MAJIOYKH; KOHMYECKHE KOJIOBI IS
tutpoBanus (50 u 100 mi); MHAMKATOPHBIE TOJIOCKU A ompeneneHus pH u cranmaptHas
WHMKATOpHAs IIIKalla; YHUBEPCAIbHBIN HHIWKATOp; mumneTku Ha 1, 10, 50 mMa (uam 1o3aTopsl
Ha 1, 5 u 10 M), OropeTku I TUTPOBaHUS, MeAUIMHCKUE mmpuikl Ha 100-150 wmm,
nabopaTopHble W/MIU aHaJUTHYeCKue Bechl, pH-MeTppl, cymunapHBIA 1Kad, ©u Ap.
nabopaTopHOe 000pyIOBaHHE.

Paznen 2. Xumuuyeckue peakuum. JlaGoparopnasi padora 2. «Tumbl XUMHYECKUX

peaKuuin»
HasBanne teMbl Tema 2.2. «DnekTpoauTudeckasi IMCCOLMalMs U HOHHBII
oOMeH»
Pesynbrar 00yuenus CocTaBnaTh ypaBHEHMsSI XMMHUYECKUX PEaKLIHUU HOHHOIO
00MEHa C y4acTHEM HEOPraHUYECKUX BEIeCTB
OO01re KOMIETECHIINT OK 01, OK 02

1. Bonpocsl 1Jis1 IonycKa K Ja6opaTopHoii padore
a) chopMynHpyHTe 1eNb MIIAHUPYEMOTO SKCIIEPUMEHTA;
0) 00BsCHUTE, KAKOM MPOLIECC HA3BIBAIOT TUAPOIU30M, KaKOWH OH OBIBAET;
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B) OOBSICHUTE, KaKHe CYIIECTBYIOT CIIOCOOBI JOKa3aTeNbCTBA CYIECTBOBAHUS THAPOIN3A

HCOPTraHNYCCKUX U OPTraHUYCCKUX BCIICCTB,

I') 00BSACHUTE, KaK COCTABIISETCS] YPaBHEHHUE MMIPOJIN3A;
n) o0bsicHuTe, uTo Takoe pH? Kak 3aBUCHUT JaHHBIM MOKa3aTelb OT KUCIOTHOCTU WIIU

OCHOBHOCTH CpEJIbl PacTBOPA;

e) OOBSACHUTE XO[ BBIIIOJTHCHUA 3KCIICPUMCHTA 110 PECIICHNIO KaUCCTBCHHBIX 3a1a4,
}K) NEPECUYUCIINTE OCHOBHBIC ACIICKThI CO6J'IIO,I[€HI/I$I TEXHUKU 0€30IaCHOCTH IIpu pa60Te C

arpecCUBHBIMU peareHTamMu (TUAPOKCH HATPHUS).

2. IIpoBenenune onbITOB

OO6opynoBaHue u nocyjaa PeakTussl
1. CreknssHHBIC TPOOUPKH 1. PactBop NaOH
2. IratuB s IpoOUpPOK 2. PactBop Na;SO4
3. PactBop AICl3
4, PactBop Na,CO3
5. PactBop Cu(OH),
6.  Kuci1oTHO-OCHOBHBIH HHAUKATOP

AJroput™m nposeaenus onbita Ne 1

BOl'[pOCI)I H 3a1aHuA

3ananmne Ne 1. B Tpex nmpobupkax moj

HOMEpaMU HAXOAATCA paCTBOPLI TPEX CoJIeii:

XJIOpUJa allOMUHUS, Cyab(daTa HaTpus,
kapOoHata Hatpusi. He nonb3ysace qpyrumu
peaKkTUBaMU, OIIPENIETUTE COCTAaB KaXKI0M
MPOOUPKH.

1. JlaTh 00BbsICHEHHE IPOBEIEHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHUS PEAKLINM,
MIPOTEKAIOIINX B MPOOUPKE B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.

AJITOPUTM NPOBeeHNS ONbITa No 2

Bonpocs! u 3aganus
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3aganme Ne 2. Yto npousoiiier, eciu
OXJIaIUTh PACTBOP KapOOHAaTa HATPUS WU
100aBUTH K HEMY TUJIPOKCHU] HATpHUSI?

1.1. Hanute B mpoGupky 1-2 mit pactBopa
KapOoHaTa HaTpusl.

1.2. OnycTuTh MPOOHUPKY B CTaKaH C OYCHb
XOJIOAHON BOJOU WJIA CHET'OM.

1.3. [IpoBeputs cpeny pacTBopa npu

moMomu KUuCJIOTHO-OCHOBHOT'O MHAMWKATOPA.

1.4. JloGaBUTH K pacTBOpYy KapOoHaTa
HATpPUSI TUAPOKCHUT HATPHUSL.

1.Kako#t uHauKaTOp JIy4dIlle UCIOJIb30BaTh IS

OTIpeNIeNIeHUs CpeIbl pacTBOpa’?

2. CocTaBUTh COOTBETCTBYIOILIME YPAaBHEHUS

XUMHUYECKUX PEAKIINH, B MOJIEKYJIIPHOM U
MOHHOM BHUJaX.

AJITOpUTM NpoBeeHMs onbITa Ne 3

BOl'[pOCI)I H 3aJ1aHUA

3apanue Ne 3. [IpoGieMHBINA OMBIT.

1.1. B ogny poOupKy ¢ pacTBOpOM
cynbgara menu (II) npunuts pactBop
TUIPOKCHUIA HATPHUSL.

1.2. Bo BTOpYIO MpoOUpKYy C pacTBOPOM
cynbdata menu (II) mpunuts pactBop
KapOoHaTa HaTpusl.

1.3. CpaBHUTD LIBET OOPa3yIOIIUXCS
0CaJIKOB.

1.4. O6patuth BHUMaHUE Ha BbIJICTICHUE
ra3a B OJHOM U3 IPOOUPOK.

1.5. Onpenenuts, OTKY1a MOKET
BBIIEIIATHCS ITOT ras?

1.6. IIpoBepuTh KaueCTBEHHBIN COCTAB ra3a
ropsIen JTyYUHKOM.

1.7. OOBACHUTH MPOUCXOJIAIIIEE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOLME YPAaBHEHUS
XUMHAYECKHX PEAKIUil, B MOJICKYJISIPHOM U
MOHHOM BHUJAX.

AJITOPpUTM NpoBeJeHNs onbiTa Ne 4

BOl'[pOCI)I H 3a1aHuA
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3apanue Ne 4, [IpoGIeMHBINA OMBIT. 1. OOBSACHUTH IPOUCXOAIICE SIBJICHUE.

1.1. K pacTBOpY XJ10pHaa aTlFOMAHUS 2. CocTaBUTh COOTBETCTBYIOLIME YPAaBHCHUS
MIPWINTH PacTBOpP KapOOHATa HATPUSI. XUMUYECKUX PEaKIUid, B MOJICKYJIIPHOM U
HMOHHOM BHUJaX.

3. OTBETUTH Ha BOIIPOCHI.

J1st 4ero B MEAMIIMHCKOM IIPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOU COMABI IS
MOJIOCKAHUS IPU BOCTIAJIUTENBHBIX
3a0osieBanusax ropaa? Kakosa posib ruapoinsa
B nipupoje? [louemy pacTBOp MbuIa IEHUTCS B
BozEe?

3. O0paboTKa pe3yJbTATOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBUE IIOJIYYEHHBIX pPE3YJbTAaTOB THUIIAM THAPOJIN3A.
Crenarb COOTBETCTBYIOIINE BbIBOJIBI.

2. CdhopMynupoBaTh BBIBOABI O 3aBUCUMOCTU THUIIA THAPOIU3a U KHUCIOTHOCTH CpEIbl
pacTBopa.

Pa3znen 4. CTpoeHue u CBOMCTBA OpraHn4ecKux BewecTs. JlabopaTopHas padora 4.
«IlosyyeHnue 3TH/IEHA U U3yYeHHE €r0 CBOWCTBY

Ha3Banue Tembl Tema 4.2. «CBoMCTBa OPraHMYECKUX COCTUHEHUI

Pesynbrar oOyuenus VYcraHaBnuBaTh  3aBUCUMOCTh  (DU3HKO-XMMHYECKUX
CBOWCTB OPraHMYECKUX BEIIECTB OT CTPOCHUS MOJIEKYJ

OO01ue KOMIIETCHIINT OK 01, OK 02

1. Bonipocs! A5 1onycka K 1adopaTopHoii padore

a) cpopMyIHpyITE 1eNh TUIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsSICHUTE, K KAKOMY KJIacCy OPraHMYECKHX BEIIECTB OTHOCUTCS ITHUJICH;

B) OOBSICHUTE, KAKUMHU XUMUYECKUMHU CBOMCTBaMH 00JIalal0T BELECTBA JAHHOTO Kilacca,
KaKHe KadyeCTBEHHbIE PEaKIUH [l UX OOHAPYKEHUS UCIIOIb3YIOTCS;

I) OOBSACHUTE, KAaK MOXHO IIOJy4UTh BEIIECTBa JAHHOIO Kjacca COEAMHEHUH B
T1a00paTOPHBIX YCIOBUSX;

1) 0OBACHUTE, U3 YErO COCTOUT MPUOOP ISl TOTYYEHUS a30B;

€) MepPEeUnCINTEe OCHOBHBIE aclEeKThl COOMIOACHUSI TEXHUKU OE€30MacHOCTH MpHU padoTe ¢
JIBX (9TUOBBII CIUPT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBaHHAsl CepHasl KUCJIO0Ta),
HarpeBaTelIbHbIMU IPUOOpaMH (CIIUPTOBKA).

2. IIpoBeneHne ONbITOB

OO6opynoBaHue u nocyaa PeakTussl
1. CrexnstHHBIE TPOOUPKHU 1. Konnenrpuposannsliit pactBop H2SO4
2. IraTtus Ui npoOupok 2. DTUJIOBBINA CIUPT
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3. CnuproBka

3. PactBop KMnO,

4., Crhuyku 4. bpomMHast Boza

5. Tlecok

Anroput™m nposeneHus onbita Ne 1

Bonpocsl n 3apanus

1. ITony4yuTh 3TUJIEH AETUAPATALIMEH STUIIOBOTO CIIUPTA,
00HapYXHUTh €Tr0, U3YUYUTh €r0 CBOICTBA.

1.1. B mpoOupky HanuTh 2—3 MJI 3TUIIOBOTO CIIUPTA U
OCTOPO’KHO J00aBUTh 6—9 MJT KOHIICHTPUPOBAHHOM CEPHOM
KHUCJIOTBI. 3aT€M BChIIIaTh HEMHOT'O ITPOKAJIEHHOTO MeCKa
(ecok MM MEJIKKUE KYCOUYKH NEM3bI BBOJAT AJI TOTO, YTOOBI
MPEAOTBPATUTD TOUKH JKUJIKOCTH MPU KUIICHHUH ). 3aKPBITh
poOUPKY MPOOKOH C Tra300TBOTHON TPYOKOM, 3aKPENHTD €€ B
LITAaTUBE U OCTOPOXKHO HArpeTh COAEPHKUMOE IPOOUPKHU

(puc.1)

HECOK

C.H.OH

l‘zl.,SsO (1:3)
B

(xoH1L)

Br,  KMnO,

1.2. OcTopoKXHO, pABHOMEPHO HarpeTh CMECH.

1.3. B apyryto npobupky Hanelte 2—3 mi1 pa30aBIeHHOTO
pacTBopa nepMaHraHara Kajaus, 1 IPOIyCTUTE Yepe3 HEro
ras.

1.4. B TpeThio npoOUpKy HATUTH 2—3 MJI OPOMHOM BO/IBI,
OITYCTHTb ra300TBOJHYIO TPYOKY J10 THA 3TON MPOOUPKH U
MPONYCTUTD Yepe3 OPOMHYIO BOY BBLACIISAIOIIMNACS Ta3.

1.5. BbIHYTb ra300TBOJIHYIO TPYOKY M3 pacTBOpa U
IIOBEPHYTh €€ OTBEPCTUEM KBEPXY, NMOKEUb BBIAECISIOIINNICA
ra3 (puc.2).

1. YUto nmpoucxoaur B
npobupke? Uto Habmrogaete?
2. K kakomy tunmy
XUMHUYECKUX PEaKIHii
OTHOCSITCS 3TU IIPOLECCHI?
Kak naspiBarotcs?

3. Kak meHsercs okpacka
pactBopoB? [louemy?

4. KakuM 1ruiamMeHeM roput
stunen? [louemy?

5. CocTaBuTh ypaBHEHHS
MPOTEKAOIIUX MTPOLIECCOB.
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C,H;0H (aTuso-
BBI¥ CITUPT)

H,S0,

3. O6padoTKa pe3yJIbTATOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBUE MOJYYEHHBIX PE3yJIbTaTOB CHOCOOAM IOJyYCHHS
HenpeAeabHbIX YIIIEBOJIOPOIOB psfa dTHIeHA (aikeHoB). CaenaTbh COOTBETCTBYIOIIUI BBIBOIL.

2. CopmynupoBaTh BIBOJ O GU3UKO-XUMHUYECKUX CBOWCTBAX ATUJICHA.

3. ChopmynurpoBath BEIBOJ O CIIOCOOaX OOHAPYKEHUS ITUIICHA.

2.2. OueHo4HbIe cpeACTBA Py0e:KHOr0 (TeMaTHYeCKOr0) KOHTPOJISI 110 AUCHHUILINHE
«XuMHUD

PyOexHblil (TeMaTH4ECKHiIl) KOHTPOJIb M0 AMCLUUIUIMHE «XUMUS» IPOBOAUTCA B (opme
KOHTPOJbHBIX pabOT IO pa3fjesiaM OCHOBHOIO MOAYJSI Ha OTAENIbHBIX 3aHATUSAX, KEHCOB U
y4eOHO-UCCIIEI0BATENIbCKUX TPOEKTOB.

2.2.1. KonTpoJbHbIe padoThI 0 pa3aeam

KontponbHble paboOThl MO XMMHM KakK OLIEHOYHBIE CPEICTBA PYOEKHOTO KOHTPOJIS
3aBepUIAOT U3yYeHHUE | WM 2 TeMaTU4YECKUX Pa3/ieI0B OCHOBHOIO MOJYJIA.

Pa3znean 2. Xumnueckne peaknuu. KonrpoabHas pabdora «CTpoeHue BemecTsa M
XHMHYeCKHe PeaKkium»

KontponbHas paboTa COAEpKUT YEThIPE BUJIA 3aJaHUN:

1. 3agaunm Ha cOCTaBJIEHHE XUMHYECKHX (DOpPMYN JIBYXaTOMHBIX COEIMHEHUH MO MX
Ha3BaHMUIO.

2. 3a1auM Ha COCTABJICHUE YPaBHEHUI peakLUii: COEAMHEHHUs, 3aMEIICHUS, Pa3JI0KEHNUS,
oOMeHa M  peakUuii ¢  ydyacTMeM KOMIUIEKCHBIX  COEIMHEHHUH;  OKHCIMTEIbHO-
BOCCTAaHOBUTENBbHBIX PEAKLIUN.

3. 3agaHusl Ha COCTABJIEHHE MOJIEKYJSIPHBIX M HMOHHBIX PEAKUUN THAPOIU3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEbI.

4. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHMSIM XUMHUYECKHX
peakuuii: MaccoBOW WM OOBEMHOM JOJM BBIXOJAA MPOAYKTa PpEaKUUU COEAUHEHHUS OT
TEOPETUYECKH BO3MOXKHOI0; OOBEMHBIX OTHOILIEHUI ra3oB; KOJWYECTBEHHBIX XapaKTEPHUCTUK
MCXO/IHBIX BEIECTB U MPOAYKTOB PEAKIMM; MAcchl (00bEM, KOJIMYECTBO BEILECTBA) MPOAYKTA
peakuuu, €ciu OJHO M3 BEIECTB JAAHO B BUJE PacTBOpPa C ONPENEIECHHONW MAacCOBOM AOJEH
PacTBOPEHHOTO BELIECTBA.

Pa3nea 3. Ctpoenne u cBolcTBa Heopranndecknx pemects. KonrposabHasi padora
«CBoICTBAa HEOPraHMYECKHUX BelleCTB)
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KontponbHas paboTa COAEPKUAT TPU BUJA 3aJaHUN:

1. 3amaun Ha pacueT MaccOBOW JOAM (MAcChl) XMMHUYECKOTO 3JeMEHTa (COSANMHEHUs) B
MoJIeKyJie (CMecH).

2. [IpakTryeckue 3aganus Mo Kiaccu(puKalui, HOMEHKIAType U XUMHUECKUM (hopMynam
HEOPraHMYECKHUX BELIECTB pA3JIMYHBIX KJACCOB: OIPEAEICHUE Kjlacca HEOPraHWYeCKUX
BEILIECTB, HA3bIBATh HEOPraHWYECKHE COEIMHEHHUS 10 MEXIYHapOJHOM M TPHUBUAIBHOU
HOMEHKJIAType M0 XUMUYECKUM (PopMyiam.

3. 3ajaHus HA COCTABJICHUE YPaBHEHUW XMMHUYECKUX PEAKIUIl C yd4aCTUEM IPOCTHIX U
CIIO)KHBIX HEOPraHMYEeCKHX BELIECTB: OKCHJIOB METAJUIOB, HEMETAIJIOB M aM(OTEepHBIX
9JIEMEHTOB;  HEOPTaHMYECKUX  KHUCIOT, OCHOBaHMA U  aM(OTEpPHBIX THJIPOKCHUIOB,
HEOPTraHMYECKUX COJICH, XapaKTEepU3YIOIIUX UX CBOMCTBA M CIIOCOOBI MOIyUEHHSI.

Pa3znea 4. Ctpoenne m cBoiicTBa opraHumvyeckux BemecTB. KoHTposbHas padora
«CTpoeHue U CBOHCTBA OPraHNYeCKNX BellecTB)

KonTposibHast paboTa COCTOUT U3 MATH BUIOB 3a/IaHUM:

1. 3amaHus Ha COCTaBJIICHHE HAa3BaHWW OPraHUYECKUX COCIMHEHUM 10 XUMHUYECKHM
dbopMynaMm (B T.4. CTPYKTYPHBIM) C HCIOJIb30BaHHEM TPHUBUAIBHON WM MEXKIYHAPOIHOMN
CUCTEMaTUYECKON HOMEHKJIIATYpPHI.

2. 3amaHuWsi Ha COCTABJICHHWE TIONHBIX MW COKPAIIEHHBIX CTPYKTYPHBIX (hopMyn
OPraHMYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB [0 HX Ha3BaHUSAM B COOTBETCTBUM C
MEXIyHAPOAHOW HOMEHKIIATYPOH.

3. 3amaun Ha ompeAeNeHUe MPOCTEHIIeH (HOPMYITBI OPraHUIECKON MOJIEKYJIbl, UCXOMS U3
AJIEMEHTHOTO cocTana (B %).

4. 3amaHus Ha COCTABICHHE YpPAaBHEHUH XUMHUYECKHX PpEaKIUH, WIUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C yUETOM MEXAHU3MOB MPOTEKAHUS JTAaHHBIX PEAKIUN U F€HETUYECKON
CBSA3U OPraHUYECKUX BEUIECTB PA3HBIX KJIACCOB, B T.Y. LIETIOYKH IIPEBPALICHUH.

5. PacueTHble 3aa4u 110 ypaBHEHUSM PEAKLUNA C yYaCTUEM OPraHUYECKHUX BEILECTB.

Paznen 5. KuHeruyeckue M TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH IPOTEKAHMSA
xumnyecknux peakuuii. KonTpoabHasi padora «CkopocTh XHMHYECKOH Ppeakuuv H
XHMHYecKoe PABHOBECHEe)

KonTposibHast paboTa COCTOUT U3 TPEX BUAOB 3aJJaHUI:

1. PacueTHble 3ajauu Ha W3MEHEHHUE CKOPOCTM XHMHUYECKHMX B 3aBHCHUMOCTH OT
KOHIIEHTPALlUU PEArupyIoLInX BEUIECTB U TEMIEPATYPHI.

2. 3aayn Ha pacyeThl TEIIOBBIX dPHEKTOB XUMUYECKUX PEaKIUil U OmpeesieHue THUIa
peakiuu (1o TerioBomy 3 (exTy: 3K30- U SHAOTEPMHUECKUE).

3. 3amanua Ha npumeHeHue npuHuuna Jle-lllarenbe nns HaXOXAEHUS HaIpaBJICHUS
CMEILIEHUs] PAaBHOBECHSI XMMHMUYECKON peakInu M aHaIu3 (aKTOPOB, BIUSIOUIMX HAa CMELICHHE
XUMHYECKOT0 PABHOBECHS.

Paznen 6. ducnepcubie cucrembl. KonTpoabHas padora mo teme «J/lucnepcHbie
CHCTEeMbI»

KonTtponbHast paboTa COCTOUT U3 JIBYX YacCTeM:

1. 3agaun Ha NOPUTOTOBJIEHHE M pacyeT KOHLEHTpaluuu pacTBOpoB (3 3amauum Ha
pacTBopeHue, pa30aBieHNe, CMEIINBaHUE PACTBOPOB).

2. 3amaHusi HA TUCTIEPCHBIE CHCTEMBI, UCIIOJIb3yeMble B OBITOBOM M MPOU3BOICTBEHHOM
JeSTeTLHOCTH YeJIOBeKa (B BHUJIC TECTOBBIX 3a/IaHHI).

[IpuBenem mpuMeps! 3aaHU KOHTPOJIbHOM paboThl Mo TeMe «CTpoeHHe UM CBOMCTBA
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OpraHn4yecKMX BellecTB)», KOTOpask MPOBOAUTCS MOCTIE U3yUeHHs 00yJarouMMucs pasena 4.
ITo nroram m3ydenus paszgena 4 «CTpoeHHe M CBOWCTBAa OPraHUYeCKHX BelIeCTB)

oOyuatomuecs: OyayT crioCOOHBI:

— ONpeAeNsaTh IPUHAIICKHOCTh BEIIECTB K pa3IMUHBIM KjlaccaM OpraHu4ecKHX
COEIMHEHMI; TOMOJIOTH U U30MEPBI;

— Ha3blBaTh M3YyYEHHbIE BELIECTBA [0 «TPUBHAIBHOW» WU  MEXKIYyHApPOTHOM
HOMEHKJIATYpE;

— XapakTepu30BaTb CTPOCHUE M XUMHUYECKHE CBONCTBA M3yYEHHBIX OPTaHUYECKUX
COCTMHEHHI,

— OOBSCHATH 3aBUCUMOCTb CBOMCTB OPraHMYECKUX BELIECTB OT UX COCTaBa U CTPOCHUS;

— MPOBOANUTH BBIYMCIICHUS IO XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM.

Temaruueckuii KOHTPOJIb OCYIIECTBIsIETCS MeTofoM TectupoBaHus (I) umu B dopme
MUCHMEHHOW pabOThI, BKIIOYAIOLIEH MpakTHuyeckue 3aganus u 3aaaqn (11).

IIpuBenem npuMep KOHTPOJIbHOM padoThl B popme TecToBbIX 3aManuii (I).

1.BemecTBO, cocTaB KOTOPOTO BhIpaxkeH MousiekysipHoi (opmynoit C3Hg oTHOcHTCS K
KJIaccy:

1) apensl

2) anKaHsl

3) ajnKeHsl

4) anKuHbl

2.Ha3panue BemiectBa, popmyna kotoporo: CHs-CH(CHj3)-CH,-CH,-OH

1) 6yranon-2

2) MeHTaHoJ-2

3) 2-meTun0OyTaHon-4

4) 3-metrnOyTanoi-1

3.BemectBo, umeromiee popmyny CH,=CH; Ha3biBaeTcs:

1) Tomyon

2) 3THIIEH

3) rnuuepuH

4) mponaHoJ

4. BemecTBo, Ha3BaHHE KOTOPOT'O MPONUOHOBAs KUCI0Ta, UMEET (popMyiy:

1) C,HsOH

2) (CH3),NH

3) CH3-CH,-COOH

4) C3HyOH

5. Jlnis anKaHOB XapaKTepHa pPeaKIns:

1) npucoenunenus Hj

2) XJIOpUpPOBaHMSI HAa CBETY

3) obecuBeunBanus pactBopa KMnOy

4) nonumepH3auu

6. Meranon pearupyer c:

1) Hatpuem

2) Boaoi

3) BogopoaoM

4) MmeTaHOM
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7. YKCyCHasl KHCJIOTa BCTYIAET B PEAKIIUIO C:

1) AgNOs

2) NaCl

3) Na,CO3

4) H,O

8. BepHbl 11 yTBEpKICHUS:

A. AMUHBI IPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSBISIOT TOJBKO OCHOBHBIE CBOICTBA

1) BepHO TOJIBKO A

2) BepHO TOJbKO b

3) BepHbI 00a YTBEPKICHUS

4) HEeBEpHO HU OJJHO U3 YTBEPKACHUN

9. Vpasuenue xumuueckoit peakiuu CoHg+Cl,—CoHsCI+HCI sBnsiercs:

1) peakiueil 3amenieHus1, IPOTEKAIOLIEH 10 paJuKaTbHOMY MEXaHU3MY

2) peakiueil mpucoeIuHEHMs, MPOTEKAIOIIEH M0 PaUKAIbHOMY MEXaHU3MY

3) peakiueii 3amMeleHus1, MPOTEKAIOIIeH 10 HOHHOMY MEXaHU3MY

4) peakiueil mpucoeIUHEHMS, IPOTEKAIOIICH 110 HOHHOMY MEXaHU3MY

10. B peakumio «cepeOpsHOro 3epkaia» (C aMMHUAYHBIM PacTBOPOM OKcHAa cepedpa)
BCTYIAET:

1) aTanon

2) rioko3a

3) rmnepuH

4) kpaxmai

11. YcraHoBuTe COOTBETCTBHE MEXAYy Ha3BaHHWEM BEIIECTBA U KIACCOM (TPYIION)
OpPraHUYECKUX COCAMHEHUMN, K KOTOPOMY(-0i1) OHO MPUHAITICHKHUT.

HazBanwue BemecTBa

A) CH3COOH

b) CH3-CH,-CH3

B) CH,=CH-CH,-CHj3

I') CH3-CH,-OH

Krnacc opranndeckux coennHeHUN

1) oHOATOMHBIE CITUPTHI

2) yriaeBoIbl

3) KapOOHOBBIE KUCIOTHI

4) apoMaTU4eCKHE YIiIe€BOAOPOIbI

5) HenpeaenbHbIE YIIIEBOIOPO/IbI

6) nipeieNIbHbBIC YTIEBOAOPOIbI

12. B cxeMe npeBpalieHuit

1500°C Caxr +Br;

CHy— X;— 6en301 — X3

BelecTBaMu X1 U X2 COOTBETCTBEHHO SIBJISTFOTCSI:

1) anerunex

2) 3THIIEH

3) 6pomOeH30I

4) x10pOeH30
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5) dbenon
6) IUKJIOTeKCaH
13. Onpenenure MoJIeKyIsIpHYIO (hOpMYyITy BemiecTBa, cojepxaiiero 37,5% yriepona,
50% xucnopoaa u 12,5% Bomopona. OTHOCUTENIbHAS TUIOTHOCTh MapoOB 3TOTO BEIIECTBA I10
BOJIOpOAY paBHa 16.
1) CH3;0OH
2) C,Hs0OH
3) HCOOH
4) C¢HsOH
14. Cxonbko TUTPOB BoJIOpoIa moTpedyercs as oopazoBanus 10,2 © 3THIOBOTO criupTa
W3 aleTallbJIeTua, €CIM BbIXOJ IPOyKTa peakiuu coctaBiseT 80%?
1)6,2n
2)3,1n
3)12,75 n
4)11,2 7
IIpuBenem npuMep 3a1aHuii AJ1s1 NTUCbMEHHOH KOHTPOJIbHOI padoTsl (II).
1. JlaiiTe Ha3BaHHUA OPraHUYECKUM COCTUHEHHUSIM [0 XHUMHUYECKUM GopMylaMm C
WCIIOJIb30BAaHNEM TPUBHAIBLHOM MM MEKIYHAPOIHOW CUCTEMATHYECKON HOMEHKIIATYPHI:
a) C2H5OH
6) (CHz)NH
B) CH3-CH(NH,)-COOH
F) CgHgN
I[) CchHzHC:O
e) C6H5CH20H
2. CocraBbTe MOJHBIE U COKpAIICHHBIE CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB IO UX HA3BAHUSIM B COOTBETCTBUU C MEKYHAPOTHON HOMEHKIIATYPOH:
a) MeTUI0€H3071
0) aHWIHH
B) 3-MeTunOyTaHaib
I') HUKJIOTeKCEH
n) 6yranuen-1,2
e) 2-MmeTuinponasos-1
K) OyTuH-1
3) aMUHOYKCYCHasl KUCIIOTa
3. CocraBbTe ypaBHEHHS] XUMHUECKUX PEAKIIUI COTIACHO CXeMe MPEBPAICHHIA:
1500°C Caxr +Br;
CHy— X1— Xo— X3
YKaKXUTE THIT 1 MEXaHU3M PEaKIUH, HA30BUTE 00pa30BaBIIMECS BEIICCTRA.
4. Ompenenute MOJNEKYIspHYIO (opMyrlny BemiecTBa, coaepxkamiero 37,5% yriuepona,
50% xucnopoaa u 12,5% Bomopona. OTHOCUTENbHAS TUIOTHOCTh MapoOB 3TOTO BEIIECTBA IO
BOZOPOY paBHa 16.
5. CKoNbKO JUTPOB BOJIOpO/a moTpedyeTcs ans obpazoBanus 10,2 T 3TUIOBOTO COUpTa
W3 areTallbJIeTHIa, €CIIM BBIXOJ] TPOYKTa peakiuu cocTasisieT 80%?
2.2.2. Keiicbl
Keticel mMCHONB3yIOTCS B KavyecTBE OIEHOYHOTO CPEJICTBA B pasliesie 8 IMPHUKIATHOTO
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MOJYJA, UX COAEpKAHHE OMpEeNeNseTcs ¢ ydyeToM MpodecCHOHANbHOM HaIlpaBICHHOCTH
obpazoBatensHOU nporpamMmsel CI1O. IIpumepsl BO3MOMKHBIX TEM KEHCOB:

1. ITorennenue kIMMara U BEHICBOOOXKCHUE Ta30BbIX THMAPATOB CO JIHA OKEaHa.

2. Byayue marepuaisl s aBua-, MalllMHO- U IPUOOPOCTPOEHHUS.

3. HoBble MaTepHaibl AJisi COTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTEIIbHBIX PENIAPATOB.

5. X¥MHUYECKHE 3JIEMEHTHI B )KU3HU YEJIOBEKA.

6. BogopoaHnas sHepreTuka.

[IpuBenem mpumepbl keiicoB mo xumuu (aBTop ['omyOeBa Muua bopucoBHa, yuutens
xumud, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KM3HM YeJIOBeKa»

B Snonun oOBeAMHEHHBIMH cuJaMH HalnMoHaThbHOTO WHCTUTYTA 370POBBS H
[IpedexrypHoro yHuBepcurera CHI3yOKH OBUIO TIPOBEICHO HCCIEIOBAHUE. YUCHBIC
BBISICHWIIM, 4YTO €CTECTBEHHBbIE OPraHUYECKHE BEIIeCTBA BCTYHNAIOT B PEAKLUUI0 C
XJIOPUPOBAHHOW BOJON U3-TIOJI KpaHa, 00pa3ys OMNAacHbIE COCTUHEHHS, KOTOpbIE MOTYT
CIIyKUTbh NPUUYMHON paka. Takue coequHeHus Ha3piBatoTca MX, To ecTb «MyTareH HUKC» Win
«HeusBecTHBIN MyTaren».

3anaHus:

1. Ilpeanoxxure crocoObl YMEHBIIEHUSI IAOBUTOTO BIUSHUS XJIOpa B TUTHEBOU BOJIE Ha
OpraHM3M YeJIOBEKa.

2. Ucxons u3 cBOeH XU3HEHHOH NMPaKTHKH, MPHOIM3UTEIBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOU BOJIbI Bbl UCIIOJIB3YETE B TEUCHHE JTHA U JUISl KAKUX LieJei?

3. Kakue opransl yenoBeka OOJIbIIIE BCETO CTPAJAIOT OT BO3ICHCTBUS XJopa?

4. Kak BIMsIeT XJIOpUpOBaHHAs BOJA HA YEJIOBEKA MPU KynaHuu?

5. Haiinute pomoiHUTENbHYIO MHGOPMAIUIO O 3aMEHE XJopa Mpu 00e33apakuBaHUU
BOJIBL.

6. UccnenyiiTe pa3nudHble TOBapbl OBITOBOM XUMUU B CBOEM joMe. COCTaBbTE CIHMCOK
XJIOpCOAepKaIUX COEAMHEHNH, YKa)KUTE Mepbl 0€30I1aCHOCTU IIpU paboTe ¢ HUMHU.

Keiic Ne2. «Bogopoaomoduiu — mar B Oyayiee»

Asromobunn Honda FCX Clarity Ha BOJOPOIHBIX TOIUIMBHBIX 3JIEMEHTAaX €314T IO
noporam Epomer ¢ 2009 roga. B 2011 rogy Honda npucoenuuunach K eBporneidcKoMy
napTHepcTBY sKosornuyHoi sueprun (CleanEnergyPartnership), mocie yero BeiBena Ha NEpBbIi
IUIaH TIPOU3BOJACTBO HKOJOTHYECKHM YHUCThIX aBTomoOuieil. A Ha Ilstom MockoBckoM
MexayHnaponHoM aBrocaione BA3 mpesacraBuil cBoro HOBUHKY «Jlama-AHTam» ¢ OamsioHaMu
BOJOPOAA U KUCIOPOJA.

3anaHus:

1. Tlouemy wMHOrMe aBTOMOOWJIbHBIE KOMITAHMHM pa3padaThIBalOT aBTOMOOWIIH,
paboTatoiyie Ha BOJAOPOIHOM TOILIIUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOMIIEH, pabOTaIOUIMX HA YIIEBOJOPOJHOM TOIUIMBE,
BIIUSIOT HA 37J0POBbE YEJIOBEKA?

3. Kakue «+» u «—» BbI BUIUTE Y BOJIOPOAOMOOUTIEH?

4. Haiiute MOMOIHUTEIbHYIO HHPOPMALIMIO 00 UX YCTPONCTBE.

5. Ecnu B Bamieil ceMbe WJIM Yy BallluX 3HAKOMBIX €CTh aBTOMOOWIIM, TOJCYUTANUTE,
CKOJIBKO MPHUOIN3UTENBHO JIUTPOB OE€H3MHA, ra3a U KaKOH MapKH UCIIOJIb3yeTe €KETHEBHO.
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6. Kakue BemectBa U B KaKOM KOJIMYECTBE MOTYT HAaXOJUTHCS B BBIXJIOMHBIX Trazax
BaIllNX aBTOMOOUIICH?

2.2.3. YueOHO-uCCIe10BATEJbCKUI MPOEKT

VYy4yeOHO-UCCAE0BATEICKUM  MPOEKT  SIBJIIETCS  OCHOBHBIM ~ CIIOCOOOM  OLIEHKH
pe3yNbTaToB 00y4YeHHs, CPOPMHUPOBAHHBIX y OOYYAIOMIUXCS B XOJ€ OCBOCHHUS MPUKIATHOTO
Moayass XxuMmuH B pasznmenax 9.1. m 9.2. HMcciaenoBaHue M XUMHUYECKUNA aHAIM3 OOBEKTOB
ouocdepsl/TexHochepsl (¢ yaeTom Oyaymiel npodecCHOHATbHON ASATEIHHOCTH).

[TpuBeneM mpuMep IPOEKTHOTO 3aJaHus, padoTa HaJ KOTOPHIM HAaYyMHAETCs C Hadajia
pasnena, a JAeTajbHOE BBINOJHEHHE 3aJaHuil B rpynmnax u odopmieHHE pe3yJbTaToB
MIPOEKTHOM JIeATEIHbHOCTH POU3BOANTCS B KOHIIC U3YUCHUS pa3jiena.

OO0mass TemMa TpOEKTa, NMPHUBEICHHAs HWXKE, B JaJIbHEHIIEM JIEKOMIIO3HPYETCS IO
(daceTHOMY MNPUHIUIY B 3aBUCHMOCTH OT TMOJydaeMoil OOYYaroImMMHUCS CHEIHATLHOCTH
(mpodeccun), a Takke Kaxkaas TPYIIa MOXET PacCMOTPETh Ooliee YriyOJIeHHO OAWH U3
00s13aTeNbHBIX COJEPKATENbHBIX KOMIOHEHTOB (IIOATEM) MPOEKTA.

Ha3Banue npoekTa: cocTaBieHUE MPOEKTa [IBETHUKA/Ca1a/0ropoaM B 3aBUCUMOCTH OT
cocTaBa MPOaHAIU3UPOBAHHBIX TTOYB.

IIpoGaema wucciieoBaHMs: ONpPECICHUE BO3MOXXHOCTH pPa30MBKM IIBETHHKA B
COOTBETCTBUHM C JM3aHHEPCKUM 3allPOCOM W HEOOXOIMMOCTH aJanTalu Iu3aidHEpCKOTro
MPOEKTa K TIOYBEHHBIM W KJIMMATHYCCKUM YCIOBHSM Ha OCHOBAaHUU WCCIICIOBAHUS
XUMHYECKOTO COCTaBa MOYB MPEIJIOKEHHOTO y9acTKa.

Ienp mpoekTa: ONpeNeINTh BIUSHUE XUMHUYECKOTO COCTaBa IMOYB HA IMPEIJIOKESHHOM
y4yacTKe Ha acCCOPTUMEHT pACTEeHUH, PEKOMEHJOBaHHBIX K TIOCAgKe MJsl pealn3aluu
BBIOpAHHOTO TU3alHEPCKOTO MPOEKTA.

3ajauu npoekra:

1) uccrnenoBaTh XUMUYECKHI COCTaB, CTPYKTYPY, KUCIOTHOCTh IMMOYBBI HA MPEJIOKEHHOM
y4acTKe;

2) uccneaoBaTh MHCOJIAIMIO OTBEACHHOTO JIJIsl IIBETHUKA yYaCTKa;

3) mpemIoKUTh MEPHI MO YIYYIICHUIO KAa4eCcTBa TOYBHI MyTEM BHECCHHS Pa3TMYHBIX
ynoOpeHuit u 100aBOK Ha MPEAJIOKEHHOM YYaCTKE B ClIydyae HEOOXOIUMOCTH;

4) onpesIeuTh ACCOPTUMEHT PACTECHUI B COOTBETCTBHUH C BBISBICHHBIMH OCOOSHHOCTSIMU
MCCIIETOBAaHHOTO YYacTKa U AU3AHEPCKUM 3aIpOCcoM;

5) cocTaBUTh MOCATOUHYIO BEIOMOCTb;

6) TOJITOTOBUTH U MyOJIMYHO MPEACTABUTH MPE3CHTAIUIO TI0 TEME MPOEKTa B KOMAaH/IE.

PesynabTaTnl 00yuenus:

— ONpeNeNITh MEepeueHb HEOOXOJWMBIX HCCIEAOBAHUNA XUMHUYECKOTO COCTaBa TOYB H
ydacTKa JUIsl COCTABJICHUS WM aalTalliyd paHee Pa3pab0OTaHHOTO MPOCKTA IIBETHHUKA,;

— ONUCHIBATh 3aBHCHMOCTH aCCOPTUMEHTA PACTCHUN OT KAa4eCTBA MPEUIOKCHHON MTOUBBI
JUTst OOYCTPOMCTBA IBETHHUKA;

— CHOCOOHOCTh HCIONB30BaTh COBPEMEHHBIE CpEACTBA IOWCKA, aHalIW3a W
uHTepnpeTanuu uHGopManuu, U WHPOPMAIMOHHBIE TEXHOJOTUU JUIS BBITIONHEHUS 3a71ad
npodeccruoHanbHOM aestensHocTH (OK-2);

— cnocoOHOCTh A((HEKTUBHO B3aMMOJICHCTBOBATh M padOTaTh B KOJUICKTUBE U KOMaHJE
(OK-4).

Pe3yjabTaT npoekTHOM padoThI 00yUYaKOIIerocs:
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— MakeT / BujeoMarepua / medaTHeie cpeactsa / 3D-mMonenn KOCMHUYECKOW TEXHOJIOTHH;
Mpe3eHTAIMsI PE3YIbTaTOB MCCIEA0BaHUS HA MPOGECCHOHATBHBIX KOHKYPCaX.

®opma npeacTaBJIeHNs Pe3yJbTATOB MPOEKTHOI padoThI:

— 3alIMTa MPOCKTa C WCIOIh30BAHUEM CPEICTB BU3YAIU3AIMH U JIEMOHCTPAIUH
npoaykTa ( / Makera / BujeoMaTepuaa / me4aTHeix cpeacts / 3D-monenu (pyu HAIMYHN).

Bo3Mo:kHbIEe BADHAHTHI TEM NMPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIBHOM BOJIBI M PEKOMEH/ AN T10 €€ MCIOJIb30BaHUIO.

2. HccnenoBanue paspymiaroniero ACHCTBUS MPUPOJHOW BOJBI Ha CTPOUTEILHBIC
MaTepHuabl.

3. CocraBieHHe TMPOEKTa I[IBETHHKA/Oropoja/caia B 3aBUCUMOCTH OT COCTaBa
MPOAaHATM3UPOBAHHBIX TIOYB B COOTBETCTBHM C JU3aWHEPCKUM 3alpocoM (MOHOXPOMHBIH
[[BETHUK, I[BETHUK OJIHOJICTHUKOB, MHOT'OJIETHHKOB, JICKOPATUBHBIM OTOPOJ U Ip.).

4. CocraBneHue cOaTaHCHPOBAHHOTO MEHIO Ha JIeHb (HEIENT0) B 3aBUCHMOCTH OT
coJiepKaHUsl XUMHUYECKUX MAKpO ¥ MUKPORJIEMEHTOB B MPOAYKTAaX MUTAHUSA.

5. HcciaenoBanue KauecTBa MUTHEBOU BOJIbI.

6. UccnenoBanue npoO BOJOIPOBOAHOMN BOJIbI HA IPEIMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue KECTKOCTH BOJBI B CEIILCKOX03IHCTBEHHOM JIEATSILHOCTH.

8. KoHTpoh KauecTBa TEXHUYECKON BOJIBI Pa3HBIX BUOB B COOTBETCTBUH C METOAMKAMU
mo I'OCT.

9. Coznianue 1eKOpaTUBHOM IITYKaTypKH.

10. IIurMeHTHl B U3AEAUIX U3 CTEKIIA.

11. MccnenoBanue pa3pyiaroniero AeicTBUs BOJbl HA CTPOUTEIbHBIC MAaTEpUaJIbL.

12. OueHka cocTosHUS BO3AyXa paboueil 30HbI cHernuanucTa (TeXHOJIOra, CTPOUTENS U
T.I., C y4eToM o0jacT mpodeCcCHOHATbHON EATEIHbHOCTH) B COOTBETCTBUM C HOPMATUBHBIMU
JOKyMEHTaMu

3akja0uyeHue

Takum o6pazom, (OHA OIEHOYHBIX CPEACTB IO IUCIUIUIMHE «XHUMHSI» COCTOUT U3
OIICHOYHBIX CPEJCTB TEKYIEro, pyOeKHOTo (TeMaTUYECKOro) KOHTPOJISI M 3aJaHuid
MIPOMEXKYTOUHOM aTTECTAIUU.

B y4eOHO-MeTOAMUYECKOM KOMILIEKCE MMPUBEACHBI IPUMEPHI 3a/1aHUi, KOTOPBIE SBISIOTCS
MozenbHbIMHA. Kaxknplii mpenojaBarenb, B CBOIO OYEpellb, B paMKaX CBOEH METOAMYECKOU
JeSTeIbHOCTH CaM MPOEKTUPYET U pa3pabaThIBaeT CpeacTBa OOYUYEHUS M KOHTPOJS, a TaKxkKe
BBIOMPAET METOJbI U OpPTraHU3AIMOHHBIC (DOPMBI UCXOMS M3 OPraHU3AIMOHHO-TIEJarOTHYECKUX
yCIIOBUM 00pa30BaTeNbHOIO MPOIECCa, COOCTBEHHOIO OIbITa, YPOBHS MOJTOTOBJIEHHOCTH U
MOTHUBAIIUH CTYJCHTOB.
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