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1. [TacmopT OEHOYHBIX CPEACTB MO AUCHHUILUIHHE «XHUMUD)

st popmMupoBaHusi, KOHTPOJISI M OLIEHKH PE3yJIhbTaTOB OCBOCHHUS 00IIe00pa3oBaTEIIbHON
JTUCIUTUINHBL  «XHUMHs» pa3paboTaHa CHCTEMa OICHOYHBIX MEPOINPHITHHA, YYUTHIBAIOIIAS
tpeboBanuss @DPI'OC COO (mpeamernbie pesynbratel) u  OPI'OC  CIIO (obmme wu
npodeCCHOHAIbHBIE KOMITETCHIINH ).

BaxHoii  0COOEHHOCTHIO  CHPOEKTUPOBAHHOM  CHUCTEMBl  OLIGHUBAHUSA  SIBIISETCS
COTJIACOBAHHOCTb OIICHOYHBIX MEPONPUSATUI M 3aINTAHUPOBAHHBIX PE3YyJIbTaTOB OOYUYEHUSI.
Kaxxnoe oneHouHoe MepompusiTHE HAmpaBieHO HAa (OPMUPOBAHUE WU HU3MEpeHue 3HaHus /
YMEHHSI B KOHTEKCTE, YKa3aHHOM B PE3yJIbTaTe 00yUeHUSI.

B muctumimae « XuMus» K OCHOBHBIM OIICHOYHBIM MEPOTIPUATHSM OTHOCSTCS: 3aJIaHUs B
TeCTOBOH  (opMe, TpaKTHUECKHE 3aJaHUS HAa COCTABJICHHWE YpPaBHEHUN  peaKIHid,
KJIACCU(UKALIMIO 1 HOMEHKJIATYPY XUMUYECKUX COCIMHEHUH, pacueTHBIC 3a/1a4M, Tab0paTopHbIe
paboThl, MPAKTUKO-OPHUEHTUPOBAHHBIE 3aJjaHus (pacueTHbIe M TeopeThuYeckue). B mpukiaaHbix
MOJYJIIX B KA4eCTBE OIICHOYHBIX MEPOINPHUSATHI TakKe 3allJIaHUPOBaHbBl KEWChl U y4eOHO-
HCCJIEIOBATEIILCKUE TPOEKTHI.

Peanuzamusi OLIEHOYHBIX MEPONPHUATUN MO XMMHUHU 3alJIAaHUPOBAHA B paMKax TEKYIIETO,
pyOexKHOro (TEeMAaTHYECKOT0) KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTAIlUU IO JUCITUILIAHE.

CucreMa OILIGHOYHBIX MEPOINPHATHA M0 XWMHU TPEICTABICHA B MACIOPTE OINEHOYHBIX
cpencts (Tabnuna 1).



Tabmuua 1. ITacmopT OIEHOYHBIX CPEACTB MO AUCHUIUINHE «XUMUS»

Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLEHOYHBIX MepPONPUATHI
I OCHOBHOE cojIep:KaHue
1 |Pa3gen 1. OcHoBBI cTpoeHnsi |DopMyaupoBaTh 6230BbIe MOHITHSA
BellecTBa 1 3aKOHbI XMMMH
1.1 |Crpoenue atomoB xumuueckux |CoCTaBIsATh XUMUYECKUE (POPMYIIBI 1. Tect «CTpoeHHE aTOMOB XMMUYECKUX AJIEMEHTOB U IIPUPOJIA
AJIEMEHTOB U NpUpOa COEIMHEHUI B COOTBETCTBUHU CO XUMHYECKOHN CBS3HY.
XUMHUYECKOH CBS3U CTENEHbIO OKUCIEHUS XUMUYECKUX 2. 3ajauu Ha COCTABJIEHUE XUMHUYECKUX (POPMYJI IBYXaTOMHBIX
9JIEMEHTOB, HCXOJISl U3 BaJICHTHOCTU M |COEMHEHHH (OKCHUIOB, CYIb()HI0B, THAPUIOB U T.I1.)
ANEKTPOOTPHULIATEILHOCTH
1.2 |llepuoanueckuii 3aKOH U XapakTepu3oBaTb XUMHYECKHE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS Ha
tabnuua J[.1. Menneneesa 3JIEMEHTBI B COOTBETCTBUHU C UX XapaKTepU3alUI0 XUMHUECKUX JIEMEHTOB: «MeTtamueckue /
MI0JIO)KEHUEM B NIEPUOANYECKOM HEMETAJIJTINYECKHE CBONCTBA, 3JIEKTPOOTPULIATEIBHOCTD U
CUCTeME XUMHUYECKHX dreMeHToB [I.U. [cpoACTBO K AJIEKTPOHY XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
Menneneena WX 3JIEKTPOHHBIM CTPOEHHUEM U MOJOKEHUEM B IEPHUOTUIECKON
cucTeMe XxuMudeckux aneMeHToB J[.M. Menaeneeay»
2 [(Pa3men 2. XumMu4yeckue CocraBasaTh ypaBHeHusi u cxembl  (KoHTpoJsbHasi paGora

peakuuu

XHUMHYECKHUX pealclmﬁ

<<CTp0€H]/Ie BE€IIECTBA 1 XUMHUYECKHUE PECAKIIUIN)




Monayas / Paznea / Tema

Pe3ysabTaTr 00yyeHus

Tunbl OeHOYHBIX MEPONIPUATHIH

2.1 |Tunel XUMUYECKHUX PEaKIIUi CocTaBisiTh peaklui COCTUHEHUS, 1. 3agaun Ha cocTaBiieHUE 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 UCTIOJIH30BAHUEM

THAPOKCOKOMILJIEKCOB AJIIOMUHUSA U |METOa DJIEKTPOHHOTO OasiaHca;

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

BEIIECTB TUAPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS).
2. 3ajaum Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa
peaKIuu COSAMHEHUS; MAaCCOBOW MJIM 0OBEMHOM JI0JIM BBIXOJa
MPOJIYKTa PEaKIUU COSAUHEHUS OT TEOPETUUECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIICHUH T'a30B; KOJIMYECTBEHHBIX XapaKTEPUCTUK
HCXOJHBIX BEIIECTB U MPOAYKTOB PEaKIIMH; Macchl (00BeEM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIM OJHO U3 BEIIECTB
JITaHO B BUJIE pacTBOpA C ONPEJACICHHOW MacCOBOM A0Jei
PacTBOPEHHOTO BEIIECTBA

2.2 |DnektponuTudeckas CocraBnsTh ypaBHEHUsI XuMU4YecKux |l. 3agaHusi Ha COCTaBIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUN C
JUCCOLIMAIMS M HOHHBIN OOMEH |peakiid HOHHOTO OOMEHA C YUYaCTHEM |y4acTHEM OKCHJIOB, KUCIOT, OCHOBAHUI U COJIEH, HOHHBIX

HEOPraHUYECKHUX BEILECTB peakuuii Tuapoau3a Coei, yCTaHOBICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.
2. JlaboparopHas paboTa « TUNBI XUMUUYECKUX peaKLIUi»

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

CBOIiCTBA HEOPraHuI€CKUX
BEIIECCTB

HEOPraHMIECKUX BEHIECTB




Monayas / Paznea / Tema

Pe3ysabTaTr 00yyeHus

Tunbl OeHOYHBIX MEPONIPUATHIH

3.1

Knaccudukanus, HoMeHKIaTypa
U CTPOCHHE HEOPTaHUUECKUX
BELIECTB

KnaccudunupoBars Heopranudeckue
BEIIECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «<HoMeHkIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX BELIECTB
UCXOS U3 UX XUMHUYECKON OPMYJIbI MIIH COCTABIICHUE
XUMHAYECKOH (OPMYIIbI UCXOMS U3 HA3BaHUS BEIIECTBA IO
MEKIyHAPOAHOU MIIM TPUBUAIBHOU HOMEHKIIATYPE.

2. 3agauyn Ha pacyeT MacCOBOM J10JIM (MAcChl) XUMHUUYECKOTO
3JeMeHTa (COeTMHEHHUSI) B MOJIEKYJIEe (CMECH).

3. [IpakTryeckue 3a1anus Mo KiaccupUKaluy, HOMEHKIAType U
XUMHYECKUM (OpMyiTaM HEOpraHMYECKUX BEIIECTB Pa3IMUHbIX
KJIACCOB.

4. IpakTuyeckue 3aaHNs Ha ONIPEeACTICHUE XUMUYECKON
AKTUBHOCTH BEUIECTB B 3aBUCIMOCTH BHJIa XUMHYECKON CBSI3U U
THUIA KPUCTATUTNIECKOM PEeIIEeTKH

3.2

Du3znKo-xuMHUECKHUE CBOMCTBA
HEOPraHWYECKUX BELIECTB

VYcTaHnaBnuBaTh 3aBUCUMOCTD (DPU3HKO-
XUMHUYECKHUX CBOMCTB
HEOPraHUYECKUX BEIIECTB OT
CTPOEHHS aTOMOB U MOJIEKYII, a TaKXKe
TUIIA KPUCTAJUINYECKOMN PEIIETKH

1. Tect «OCOOCHHOCTH XUMUYECKHX CBOMCTB OKCUJIOB, KHCIIOT,
OCHOBaHUH, aM(POTEPHBIX TUIPOKCUIIOB B COJICI.

2. 3ajaHud Ha COCTaBJIEHUE YPaBHEHUNM XUMHUECKUX PEaKIUi ¢
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTAaHUUECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIJIOB U aM()OTEPHBIX AJIIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX
TUAPOKCHUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPUIYIOIIUX UX
CBOWCTBA U CIIOCOOBI TIOTYyYEHHUSI.

3. [IpakTUKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHUE 3aTAHUS HA
CBOMCTBA U TOJIYYCHHE HEOPTAHNIECKUX BEIICCTB.

4. JIaboparopnas padoTa «CBOWCTBA METAINIOB U HEMETAJIOBY




Monayas / Paznea / Tema

Pe3ysabTaTr 00yyeHus

Tunbl OeHOYHBIX MEPONIPUATHIH

4  |(Pa3nen 4. CTpoeHne u HccaenoBars crpoeHue u cBoiictBa (KoHTposbHasa padora
CBOICTBA OPraHMYECKHX OpPraHn4yecKux BellecTB «CTpoeHue U CBOIiCTBA OPraHNYeCKHX BelleCTB)
BelleCTB
4.1 |Knaccudukanus, cTpoeHHE U KnaccudunupoBars opranndyeckue 1. 3ajaHus Ha COCTaBJIEHUE HAa3BaHUM OPraHMYECKUX COETUHEHUM
HOMEHKJIaTypa OPraHUYECKHUX  |BELIECTBA B COOTBETCTBUHU C UX 10 TPUBUAJIBHON WJIM MEXIYHAPOIHOM cUCTEMaTU4YECKON
BEIIECTB CTpPOCHUEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U COKPALIEHHbBIX
CTPYKTYPHBIX (POPMYII OPTaHUYECKHUX BEIIECTB OTIEIBHBIX
KJIACCOB
3. 3amaun Ha onpezeNeHue NpocTenieil opmMysbl OpraHHYECKOn
MOJIEKYJIbI, UCXO/JIS U3 AJIEMEHTHOT0 cocTaBa (B %)
4.2 |CBolicTBa OpraHU4eCKUX YcranaBiaMBaTh 3aBUCUMOCTD (pu3HKO- | 1. 3a1aHus Ha cocTaBlIeHNE YPaBHEHUI XUMUUYECKUX PeakLuii ¢

COCTUHEHUN

XHMHYCSCKHUX CBOHCTB OpPraHu4€CKux
BCHICCTB OT CTPOCHUA MOJICKYJI

y4acTHEM OpPTaHMYECKUX BEHIECTB HA OCHOBAHMH X COCTaBa H
CTpOCHHUSI.

2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUM XMMHUECKUX PEAKIIUM,
WLTIOCTPUPYIOIIAX XUMHYECKHE CBOMCTBA C YIETOM MEXaHHU3MOB
NPOTEKAHUS JAHHBIX PEaKIMii U TeHETUYECKON CBSI3U
OpPraHUYECKUX BEILIECTB PAa3HBIX KIACCOB

3. PacueTHble 3a/1auu IO ypaBHEHUSIM pEaKLUi ¢ yyacTueM
OpPraHUYECKUX BEIECTB.

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




Ne Monayas / Paznea / Tema Pe3ysabTaTr 00yyeHus Tunbl OeHOYHBIX MEPONIPUATHIH
4.3 |Opranuueckue BellecTBa B OO00CHOBBIBATH 3HAUYEHUE U [IpakTHKO-OpHEHTUPOBAHHBIE 3aJaHHsI [0 COCTABICHUIO
KHU3HEIEATEIIbHOCTH YEJIOBEKA. |IPUMEHEHUE OPraHMYECKHX BEIECTB |XMMHUYECKHX PEaKLUil ¢ ydacTHeM OpraHMYecKuX BEIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOM M MPOM3BOICTBEHHOM WCTOIB3YEMBIX JUISl UX UICHTU(UKALUH B OBITY U
OpTraHU4YC€CKUX BCIICCTB B ACATCIIBbHOCTH YCJIOBCKA UX (1)I/I3I/IKO- MIPOMBIINIJIICHHOCTH.
IMPOMBIIIJICHHOCTH XUMHUYECKUMH CBOMCTBAMH
5 |Pa3pea 5. Kuneruueckue u Hccaenosarb paBHOBeCHE U KonrtpoabHnas padora
TepMOAMHAMHYECKH e CKOPOCTh XMMHYECKHX peaKkuuii «CKopocTh XMMHUYECKOH peaKui 1 XHMHYeCKoe PABHOBeCHEe»
3aKOHOMEPHOCTH NPOTEeKAHUSA
XHMHYECKHX peaKkuuid
5.1 |Kunernueckue 3akoHoMepHocTH |MccrnenoBaTh BiusiHUE KoHIeHTpauuu |1. JlabopatopHas pabora
NPOTEKAHUS XUMUYECKHUX pearupyromux BeuecTB U — «OmnpezeneHye 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
peakuuii TeMIIepaTypbl Ha CKOPOCTh KOHIIEHTPALlUH pearupyromnx BELIeCTBY;
XUMHYECKHUX PEAKINH 2. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKNE 3aJaHUS HA
aHaJIn3 (PaKTOPOB, BIUSAIOLIMX Ha N3BMEHEHUE CKOPOCTH
XMMHYECKON peaKiuu
6 [Pa3mex 6. AucnepcHble HccnenoBars nucnepcHbie cucrembl | KonTpoJsbHasi padora mo teme «/lucnepcHbie cucreMbDy
CHCTEeMbI
6.2 |HccnemoBanue CBOWCTB UccnenoBath GU3HMKO-XUMHUECKUE JlabopaTtopHas pabota

JUCIICPCHBIX CUCTEM

CBOICTBA Pa3JIMYHBIX BUJIOB
JUCTIEPCHBIX CUCTEM

— IIpuroroBieHue pacTBOpPOB;




2. OneHoYHbIE CPeCTBA M0 AMCUHMIINHE «XUMUSD)

2.1. OueHoYHbIE CPEACTBA TEKYIIEr0 KOHTPOJISA MO IMCUUILIHHE « XUMUD)

Texymuii KOHTPOIb PE3yIbTATOB OOyYEHUS MOXHO OCYIIECTBISITH PA3IUYHBIMU
METOJIaMU U C TIOMOINBIO PA3IMYHBIX OICHOYHBIX cpeAcTB. Ilo mucumminae «XuMHS» B
KaueCTBE CPEJICTB TEKYIEro KOHTPOJS MPUMEHSIFOTCS BOMPOCHI JJIsi OPraHU3allid YCTHOTO H
MMMCBMEHHOTO OIpOca, CUCTEMbl 3aJlaHUid B TECTOBOM (opMe, 3aladul U YIpPaKHEHHUS,
MIPaKTUKO-OPUEHTUPOBAHHbIE  3aJaHusl  (TEOpPETUYECKUE, PACUETHBIC, CHUTYallMOHHbIE),
nabopatopHble pabOTBl W JpYrue OLEHOYHBbIE Meponpustus. Huxke mnpuBeneM MpUMepsI
HEKOTOPBIX U3 HUX.

2.1.1. Cucrtembl 3a1anuii B TecTOBOI hopme

Cucrema 3aaHuii B TECTOBOW (popMe — ITO cojepiKareabHas CUCTEMa, OXBATHIBAIOIIAS
B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HAHUH. B oTIM4Me OT TeCTOB, B CUCTEMAaX 3aJlaHUi BEPOSTHOCTH
MPaBWIBHOTO OTBETAa HA TOCIEAYIONIEe 3aJlaHhe MOXET 3aBUCETh OT BEPOATHOCTH
MPaBIJIBHOTO OTBETA HA MPEbIYIIUE 3aaHUS.

Jlis Toro 4troObl HAa OJHOM COJAEPKATEIBHOM MaTepHalie MOKHO ObUIO COCTaBUTH
HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYHPYIOT 0a3y 3amaHuil B TectoBoil ¢opme. Eciu ectb
KOMITBIOTEPHBIE TIPOrpaMMbl T€HEpAIUU TECTOB, TO B MPOrpaMMy CO3JaHHUS T€CTa BBOAMUTCA
0a3a, BKJIOYAOMIasl B ceOs mapauiebHbIC TI0 COJCPIKAHUIO U TPYAHOCTH BapUAHTHI OJTHOTO U
TOTO K€ 3aJaHds. DTO O3HA4YaeT, YTO MPOBEpKA 3HAHUS MPHU3HAKOB, CBOWCTB, COCTaBa,
(YHKIIUH OJHOTUITHBIX OOBEKTOB MOXET OBITh OpraHM30BaHa Ha 0a3e OJHOTO M TOTO JXKE
3aJlaHusl, MEHSIOMIETO B CBOEM TEKCTE TOJHKO HAa3BaHHE JTHX OOBEKTOB. ODTH 3aJaHHS
Ha3bIBAIOT (haCEeTHBIMU, T.€. UMEIOIINMHU ITEPEMEHHBIE JIEMEHTHI.

[IpuBenemM mpumep cucTEeMBbl 3aJaHUl B TECTOBOM (opme, BKItouaromieil daceTHbie
3ananus (paceTsl B 33JaHUH 3aKJIIOUEHBI B (PUTYpHBIE CKOOKH).

HazBanue Tembl Tema 1.1 ((CTpOCHI/Ie aTOMOB XUMHNYCCKHX J3JICMCHTOB U
npupona XUMHYECKOM CBSA3U»

PesynpraT 00yueHus CoctaBisaTh XMMHUYECKHE (QOPMYJIbI COECJUHEHUH B
COOTBETCTBUM CO CTENEHbIO OKHUCIIEHUS XUMHYECKHX
3JIEMEHTOB, UcXoas u3 BaJICHTHOCTH u
ANEKTPOOTPHULATETLHOCTH

OO01mme KOMITETEHITNN OK 01

Bbi0epuTe oanH NpaBMIIbHBIN OTBET:
1. Atomsbl C 1 Si UMEIOT OZIMHAKOBOE YHCJIO:
A) HEUTPOHOB B sipe
b) snepretuueckux ypoBHei
B) a51eKTpOHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE
I') anexTpoHoB
2. B pany xumnueckux snemenToB Li—-Be-B—C meraminyeckue cBoiicTBa:
A) ycunusarorcs
b) ocmabeBarot
B) e menstroTcs
10



I') u3MeHs1I0TCS IepruoIuIecKu

3. K s-anemMeHTaM OTHOCHUTCSL:

A)K

b) S

B) Fe

I') Br

4. Ilyrem coenuHeHUs1 aTOMOB 10,1 HOMepoM 11 1 17 oO6pa3yercst BEMIECTBO C
XUMHUYECKOH CBSI3bIO:

A) noHHOM

b) koBasieHTHOM MTOJISIPHOM

B) xoBaneHTHO! HENOISAPHOI

I') meTannnueckoi

5. {KOmMYecTBO DIEKTPOHOB B aTOME; KOJUYECTBO JHEPreTHUECKUX YPOBHEH;
KOJMYECTBO JJIEKTPOHOB Ha IOCJIEIHEM SHEPreTUYeCKOM YpPOBHE; KOJIUYECTBO NMPOTOHOB B
SJIpe aToMa} COOTBETCTBYET

A) HOMepy nepuoa

b) Homepy rpynmsl

B) nopsiakoBomy HOMEpY

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

A) HOHHAs1 XUMHYECKas CBS3b

b) xoBanieHTHAS MOJIIpHAS XUMUYECKas CBS3b

B) xoBanieHTHas HeMosIpHAsi XUMUYECKasl CBSI3b

7. {cBsi3b, 00Opa30BaHHAA 3a CYET 0Opa30BaHUs OOUINX ANEKTPOHHBIX Map; CBS3b,
oOpa3oBaHHas 3a cueT 0000IIECTBICHUS BAJICHTHBIX JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANEKTPOCTATUYECKUX CUJT IPUTSKEHHsI} Ha3bIBaeTCS

A) HOHHOM

b) metannuueckoit

B) xoBanentHoit

8. {B mopsaKe BO3pacTaHMs METANIMYECKUX CBOMCTB; B MOPsAKE YObIBAHUS paanyca
aTOMOB; B TIOPSJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JICTYIHX BOJIOPOIHBIX
COETMHEHUH } 2JIEMEHTHI PACTIONOKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

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

A) obmas popmyna geTydero BogopoaHoro coequuenus RH4

b) He 00pa3yroT neTyunx BOJAOPOAHBIX COEAMHEHUN

B) 1o 3aBepiieHus SHEPreTHYECKOro ypOBHS HE XBaTaeT TPEX ANEKTPOHOB

10. Cpenu Berects, ykazanusix B psay {NHs, Oz, HCI, SO»; CaO, HNO3, Cl2, CO2;
H2S04, HI, CuCI2, CH4, NH3} konu4yecTBO COeTUHEHNI C KOBAJICHTHOW TOJISIPHOM CBSA3BIO
paBHO

A) Tpem

B) nBym

B) uetbipem
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11. XuMuueckas CBsI3b B MOJICKYJIaX {030HA U XJIOPHJIa KAJIBIIHS; CEPHOU KHCIIOTHI U
XJIOpU/1a aMMOHHSI; CEPHOM KHCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHAas NOJISIPHAsl U HOHHAS

b) xoBaneHTHas MoJiApHas U KOBAJIEHTHAs HEMOJspHAas

B) xoBaneHTHas HeMONApHAS U HOHHAS

Kak BHIHO M3 NpPUBEACHHOTO MpuMepa, Kaxaoe (aceTHoe 3aJaHUE MOXKET ObITh
peoOpa3o0BaHO B HECKOJIBKO PA3IMYHBIX BAPUAHTOB OJHOTO 33/J1aHUs TECTOBOU cucteMbl. [1pu
OpraHM3aly aBTOMATU3UPOBAHHOTO TEKYIIEr0 KOHTPOJSl TMOSBISIETCA BO3MOXKHOCTD
reHepanuu OOJBIIOr0 KOJMYECTBA BApUAHTOB TECTa, MPU ATOM 3aJaHUS, TMOITYYCHHBIE W3
¢acera, Oy1yT napasieNbHbI IO COAEPKAHUIO U TPYTHOCTH.

2.1.2. IlpakTryecKkue 3aJaHUs U 3a1a4H

[IpakTnueckue 3ajaHusd W 3aJayd, 4acTO MCIOJIb3YEMbIE B KadeCTBE IUIAKTUYECKUX
CPEACTB B €CTECTBEHHOHAYYHBIX JMUCIUIUIMHAX, TAaKXKEe MOTYT ObITh (paceTHhIMH. B0o3MOKHO
MIPUMEHEHHE 3a/1ay C BapHaHTaMU OTBETa AJs y100CTBa OpraHU3alliyd aBTOMATU3UPOBAHHOTO
KOHTPOJISL.

[IpakTuyeckue 3a1aHus U 3a7]a4d IPEICTABICHBI B pa3/ieax:

1. OcHoOBBI cTpoeHHsI BellleCTBA — 33aJaud HA COCTABJICHHE XHUMHUYECKUX (QOpMyT
JIBYXaTOMHBIX COSIMHEHUH (OKCHIOB, CYIb(PHI0B, THAPHIOB H T.II.).

2. XuMHYecKue peakuuu

2.1. 3amaum Ha COCTaBJIICHHE YypPAaBHCHHI peaklUMil: COCAMHEHUS, 3aMEIICHUs,
pasnokeHusi, OoOMEHa M pEaKIMil ¢ ydacTUeM KOMIUIEKCHBIX COEAMHEHUH (Ha mpumepe
TUIPOKCOKOMITJIEKCOB aTIOMUHUS M IIUHKA); OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
HCIOJIb30BaHUEM METOJIa 3JIEKTPOHHOro OanaHca; ¢ ydacTheM KOMIUIEKCHBIX COeAMHEHUN (Ha
puUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATFOMHHHS).

2.2. 3ajgaun Ha pacyeT KOJTUYECTBEHHBIX XapaKTePUCTHUK MPOAYKTA PEAKIIMH COSTUHEHUS;
MaccoBOM WJIM OOBEMHON JOJIM BBIXO/A MPOJYKTAa PEAKLUUU COECTUHEHUS OT TEOPETHUYECKH
BO3MOJKHOTO; OOBEMHBIX OTHOIICHWH Ta30B; KOJMYECTBEHHBIX XapaKTEPUCTHUK HCXOIHBIX
BEILIECTB U MPOAYKTOB peakluu; Macchl (00beM, KOJIMYECTBO BEILIECTBA) MPOJAYKTa PEAKIUH,
€CIM OJIHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C OINPEIEICHHOW MacCOBOW JoJiei
PacTBOPEHHOIO BELIECTBA.

2.3. 3agaHus Ha COCTaBJIEHHE MOJICKYJISIPHBIX W MOHHBIX PEAKIMI C y4acTHEM OKCHJIOB,
KHUCJIOT, OCHOBAHUH U COJIeH, HOHHBIX PEeaKkIMi TMIpoiM3a Cojel, yCTaHOBJICHUE W3MEHEHHs
KHCIIOTHOCTH CPENBI.

3. CTpoeHue U CBOCTBA HEOPTraHNYECKHUX BeIeCTB

3.1 3amaum Ha pacueT MaccoBOM T0JM (MacChl) XUMHYECKOTO dJIeMEHTa (COCIMHEHMS) B
MOJIEKYJIe (CMecH).

3.2. Ilpaktuueckue 3agaHusl MO KiIacCUPUKALMU, HOMEHKJIAType M XHUMHUYECKUM
(dbopMysiaM HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIaCCOB.

3.3. IlpakTuyeckue 3afaHus Ha ONpEAETICHHE XMMHUYECKOH AaKTHMBHOCTHU BEIIECTB B
3aBHCHMOCTH BHU/Ia XUMHUECKOH CBSI3U U THIA KPUCTAILTUIECKON PEIIETKH.

3.4. 3amaHus HA COCTABJIICHHE YPAaBHEHUN XMMUYECKUX PEAKIUI ¢ y4aCTHEM MPOCTHIX U
CIIO)KHBIX HEOPraHWYECKMX BEIECTB: OKCHJIOB METAJJIOB, HEMETAIJIOB U aM(OTEpHBIX
JJIEMEHTOB; HEOPraHMYeCKHX  KHUCIOT, OCHOBAaHMM W  aM(OTEpHBIX THIPOKCHUJIOB,
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIHUX UX CBOMCTBA U CITOCOOBI MOTyUEHUSI.

4. CTpoeHue U cBOIiCTBa OPraHMYeCKHUX BellecTB
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4.1. 3amaHus Ha COCTaBJICHUE HA3BaHWU OPraHMYECKUX COCIUHEHUW MO TPUBHAIBLHOU
UJIY MEXAYHApPOIHON CUCTEMAaTUYECKON HOMEHKIIATYpPE;

4.2. 3amaHus Ha COCTaBJICHUE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HOpMyI
OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB.

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

4.5. 3agmaHusi Ha COCTABJICHHWE YpaBHEHUMH XUMHUYECKUX pEAKIUM € ydacTUEM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHHUS.

4.6. 3amaHus HaA COCTABJIICHUE YPAaBHEHUW XMMHUYECKHX PEAKIUH, WILTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C YUYETOM MEXAHU3MOB MPOTEKAHUs JAHHBIX PEAKLM U F€HETHYECKOU
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX KIIACCOB.

4.7. PacueTHble 3aja4i 110 YPABHEHUSIM pEaKLUii C y4aCTHEM OPraHMUYECKUX BEIIECTB.

5. KuHernueckme ¥ TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH IPOTEKaAHHUS
XHUMHYECKHX peaKkuuid

5.1 IlpakTuuyeckue 3aJaHUSl Ha OLIEHKY M3MEHEHUS CKOPOCTH XUMHUYECKOW peakluu U
HaIpaBJIEHUs] CMEIICHUS PaBHOBECHS C UCTIONIb30BaHueM npuHiuna Jle-1llarennbe.

5.2 3agauu Ha pacyeThl TEIIOBBIX A((HEKTOB XUMHUUECKHUX PEaKIUil U OmnpeAesieHUue THUIa
peaknuu (1o TeroBoMy 3PPEKTY: 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 + Oz = SOz + 297 x/Ixk,
BcTynuia cepa maccoi 1 r. KonmudecTBo TemnoThl, BBIASIUBIIEECS MPU ITOM, PABHO:

A) 9,28 xJIx

b) 74,25 x]JIx

B) 29,7 xJ1x

2. YKaxuTe COJb, BOAHBIA PACTBOP KOTOPOU UMEET MIEJIOUYHYIO CPEIY

A) cynbdat kanus

b) xnopun antoMuHus

B) xapGonat kanus

3. Onpenenure Ha3BaHWE BEIIECTBA, IJVIABHAs LEMb KOTOPOTO COCTOMT M3 YETBIPEX
aTOMOB YIJIEPOJA, COJAEPKUT KApOOKCWIIbHYIO TPYIy M OJHY JBOHHYIO CBSI3b, a TaKxke
pajvKaibl METUIT U 3TUIL.

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

b) 3-metnn-2-stundyren-3-oBas KMCIOTa

B) 2-metnin-3-3tundyren-3-oBast KHCIOTa

daceTHbIC 321241

4. CocraBpTe XUMHUYeckue (OPMYIbI JABYXaTOMHBIX 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 KaNus, CHIIMIUI Maraus, THIApuA amoMmunus, cynbpua cunna (1), 6pomun nunka,
okcup yriuepona (I1), okcun xmopa (V); murpun Hatpus, woaun menu (I), okcua xpoma (II),
okcua azota (V), runpun Harpus, xiopun xpoma (III), okenn xamus, oxcua Meimbsaka (I11),
Cynb(uaI IMHKA } .
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5. Ilpu B3aumoneiicteuu {40; 20; 35} T cmecu {cepebpa u IMHKA; [IMHKA U MEJIU; MEIIU U
kKeleza} C CONISTHOM KHUCIOTOH BbIIemioch {6,72; 2,24; 5,6} n raza (a.y.). Onpenenute
MaccoByto JoJto (B %) {1mHKa; Meu; jKejIe3a} B CMECH.

6.YpaBHANTE OKUCIUTEILHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnO2 + H2SO4 = MnSO4 + O2 + H20;

Zn + KoCr207 + HaSO4 = ZnSO4 + Cra(S04)3 + KoSO4 + H20;

KCIOs + S = KCI + SO2} mMeTomoM 351eKTpOHHOIO OajgaHca; OMpeacIuTe OKUCIUTEb U
BOCCTaHOBUTEb.

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

A) CsHs

b) C2Hs

B) CH4

BonpocureiabHsbie GpopMyJIHPOBKH:

8. Kakas macca ykcycHOU KHCIOTHI HOTpeOyeTcs sl CUHTEe3a dTuianerata maccoi 140,8
r. Boixon a¢upa npumute paBHbM 80% OT TEOPETHUECKH BO3ZMOXKHOTO.

9. KakuM peakTHBOM MOXHO OTJIMYUTH INIMLEPUH OT I0KO3bI? CocTaBbTE ypaBHEHUE
KaueCTBEHHOW peaKI1u JUIsl OOHApYKEHHsI MHOTOATOMHBIX CIIUPTOB Ha MPUMEPE TIINLEPUHA.

10. C moMoImIp0 Kakoro peakTuBa MOXHO pacno3HaTh ranoreHui-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHS Ka4€CTBEHHBIX PEAKLU B MOJEKYIAPHOW M HOHHOU (popmax. YKaKuTe
MIPU3HAKU PEAKIIHA.

3amaun, Kak W Jpyrue OUAAKTHYECKHE 3aJaHus, MOTYT BBIMOJIHATH OOYYaloUlyl0 Hu
KOHTPOJIHUPYOIYo GpyHkuuu. Pemenue 3aqad MOKET OCYIIECTBISATHCS HA PA3IMYHBIX TUIAX U
JTanax 3aHsATHH.

2.1.3. IIpakTHKO-OPHEHTHPOBAHHBIC 3a/1aHUS

[IpakTuKO-OpHEeHTUpPOBaHHbIE 3a/laHus (KaKk TEOpEeTUYECKHe, TaK U pPacyeTHHIE),
HalpaBJieHbl HAa Pa3BUTHE PE3yJbTAaTOB OOY4YEHHUS] OCHOBHOTO MOyJs (pazaensl: «OCHOBBI
CTpoeHHs BeuiecTBa», «CTpoeHHE M CBOMCTBA HEOPraHWYECKUX / OpPraHMYECKHX BELECTB»,
«Kunernueckue u TepMOJUHAMUYECKHE 3aKOHOMEPHOCTHU MTPOTEKAHNUS XUMUYECKUX pEaKLUi»,
«JlucriepcHble CHCTEMBI») M BBIABICHME XWUMHUYECKOM CYIIHOCTH OOBEKTOB MPUPOIHI,
MIPOU3BOJICTBA U ObITa, C KOTOPHIMHM YEJIOBEK B3aHMMOJAEUCTBYET B IpOLIECCE MPAKTUUECKOIl
NesITeIbHOCTH (PUKIIAIHOW MOTYIIb).

IIpakTHKO-OPUEHTUPOBAHHBIE 3aJaHUSl MOXHO ONPEIECNINTh KaK I€Jaroru4ecky
nepepaboTaHHblil  ¢parMeHT TpodecCHOHANBHONW  JeATeIbHOCTH  crnenuanucta. OHu
pa3pabaThIBalOTCA JJIS TPOBEPKHM 3HAHUW HW yMEHUH OOydarommxcs ACHCTBOBAaThH B
MPAKTUYECKUX, HETUNMYHBIX, OSKCTPEMalbHbIX U JpYrux curyanusx. llpu wu3zydeHun
JUCHUIUIMHBL  «XUMHUS»  MPAKTUKO-OPUEHTHUPOBAHHBIE  3a/laHUsd  TNPUMEHSIOTCS  JUId
aKTUBHU3AIMK Y4eOHO-TI03HABATEIbHON JESITEIbHOCTH 00YUAIOMIUXCS IYTEM «IIOTPY>KEHHS» UX
B NpoOJeMbl XUMHMUYECKHX HCCIEOBAHUN, BO3HUKABUIMX B HCTOPHM PA3BUTUS HAYKH, WIH
MMEIOILIUX TPAKTUYECKOE 3HAYEHHE IS YEIIOBEKA.

[IpuBeneM npuMepsl MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUi Mo pasnaenaMm «CTpoeHHE U
CBOICTBa HEOPraHMYECKHUX BellecTB», «CTPOCHHE U CBOMCTBA OPraHMYECKHUX BEIIECTBY.

1. KapOokcurepanus
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Hazsanue TeMEbl Tema 3.3. «IIpon3BOACTBO HEOPTraHUYECKUX BEIIECTB.
3HayeHue U MPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBEY

PesynbraT 00yueHus OO00CHOBBIBATH 3HAYEHUE U IPUMEHEHHE HEOPTAHUIECKUX
BEIIECTB B OBITOBOW M MPOM3BOJCTBEHHOH AEATEILHOCTH
YeJoBeKa UX (PU3MKO-XUMUYECKUMHU CBOHCTBAMU

OO0111e KOMIETEHIINH OK 01, OK 02

A 3HaKOMO JM BaM TOHATHE «KapOokcurepamusi»? B TepameBTHUECKUX IIEIsX
UCIOJB3YIOT Ta3o00pa3Hoe BemecTBo. 1lo 3Toil mpuumHe MoA0OHYI0 METOJIUKY Ha3bIBarOT
«Ta30BBIMHM YKOJaMM». OJTa METOJUKA MCIIOJb3YyeTCs MUl JIEUEHHs CepIAeUHO-COCYAMCTBIX
3a00J1€BaHUM, NOBBIILIEHUS 3JJACTUYHOCTH KOXKU. [IoBBIlIIEHNE collepKaHMsI 3TOrO raza B KpOBU
TOBOPUT O HEKAYeCTBEHHOW (yHKUIMU KpoBU. CaMoe yIMBUTEIBHOE, YTO OHO HUCIOJIb3YETCs B
TBEPJIOM BUJE B MUIIEBON MPOMBIIIJICHHOCTU AJISl XPAaHEHUS M MEPEBO3KH MPOAYKTOB: PHIOHI,
Msica, MOPOXKEHOTO.

3ananne

Bbi0epuTe oiMH NPaBUJIbHBIA OTBET:

1. O xakoM BellecTBe UJET peub?

A) yrieKkucislii ra3

b) kucnopon

B) ammmax

2. KakuMu XMMHUYECKUMH CBOMCTBaMU 00J1aaeT 3TO BELIECTBO?

A) KUCIOTHBIMU

b) ocHoBHBIMI

B) am¢potepupiMu

3. C yemM MOXeT BCTynaTh BO B3aUMOJieiicTBHE?

A) ¢ BOJI0i, OCHOBHBIMH OKCHJIaMH, II€JI0YaMU, HEKOTOPBIMHU COJISIMU

b) ¢ Bo10i1, KUCIOTHBIMU OKCHAAMHU, LIEJI0YAaMH, HEKOTOPBIMU COJISIMU

B) ¢ Booii, KNCIOTHBIMU OKCUAAMHU, KUCIOTaMH, HEKOTOPBIMH COJISIMU

4. C noMOIIbIO KaKOTO BEIECTBA €r0 MOXKHO OOHAPYKUTh?

A) penondranenna

b) 6pomHoIi BosibI

B) u3zBecTkoBOI BOJIBI

5. IlpuBeaute GaxThl, KOTOPBIE TOKA3BIBAIOT OTPHUIIATEIHHOE BIUSHHUE ITOTO ra3a Ha
KEIyJOUYHO-KUIICYHBIH TPAKT YeJIOBEKa.

2. IloBapeHHas coJ1b

HazBanue Tembl Tema 3.3. «HpOI/I3BOI[CTBO HCOPTaHNYCCKUX BCIICCTB.
3HauecHHUE U MMPUMCHCHUC B 6BITy " Ha IMPOU3BOACTBE»

PCBYJ'ILTaT OGy‘-ICHI/Iﬂ OO0O0CHOBBIBaTh 3HAUCHUE H NPUMCHCHUC HCOPTaHUYCCKUX
BCIICCTB B OBITOBOH M HpOHSBOI[CTBCHHOﬁ ACATCIBHOCTHU
YCI0BCKa UX (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IMI/I CBOMCTBaMH

OO01Ire KOMIETESHIINI OK 01, OK 02
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N3BecTHO, uTO B MUpe A00bIBaeTcst mpuMepHO 100 MUJUTMOHOB TOHH ITOBAPEHHOMN COJIH B
rox. Ha nmumessle Hy»KIbl pacxomyercs OKOJIO OJHOW 4YETBEPTOM 4acTH HTOr0 KOJIUYECTBA.
Kyna e uner ocranbHas comib?

[ToBapeHHass COJb COBEPLIICHHO HEOOXOIUMa IPH IMPOU3BOACTBE MSCHBIX U PBHIOHBIX
KOHCEPBOB, OHa MCIIOJNb3YETCSd B METAUIypPrU4eCKOW OTpacid IMPOMBIIUIEHHOCTH, IIpU
00paboTKe MEXOB M PA3JIMYHBIX KOX, B IIPOLECCE MPUTOTOBIECHUS MblIa, UIET AJIS MOJIy4eHUS]
KaJbILIMHUPOBAHHOM COABbI, IpuMeHseTcs B MeauiuHe. OCHOBHOH MOTpeOUTENb COMM —
XMUMHYECKas OTPaciib IPOMBILUIEHHOCTH. B 3T0i 061acTu ncnosb3yeTcst He TOJIBKO cama COJlb,
HO U 2JIEMEHTHI, COCTABILIOIINE ee. B mporecce 3ieKkTpoausa ee pacTBopa MOJydaroT XJIOop,
BOZOPOJ U enkui Hatp. M3 pacTBopa eaxoro HaTpa MOJy4aroT TBEPAYIO LIEI0Yb — KayCTHK.
CoenuHsist BOOOPOJ € XJIOPOM, IOJTYYarOT COISHYIO KUCIIOTY.

3agaHue: cocTaBbTe YPABHEHHS, ONMCAHHBIX B TEKCTE PeaKIuii.

3. AneTuiieH

HazBanue TeMbl Tema 3.3. «HpOI/ISBO,I[CTBO HCOPraHNMYCCKUX BCIICCTB.
3HaueHHE U IIPpUMCHCHHC B 6BITy " Ha ITPOU3BOACTBCH

PGSYJ'IBT&T 06y‘~IeHI/I5I OO00CHOBBIBAaTh 3HAYEHNE U IMPUMCHCHHUEC HCOPIraHUYICCKUX
BCIICCTB B OBITOBOH U HpOHSBOI{CTBGHHOﬁ ACATCIbHOCTH
YCJIIOBCKA UX (1)H31/IKO-XI/IMI/I‘IGCKI/IMI/I CBOMCTBaMH

O011e KOMIIETEHIINN OK 01, OK 02

OpHuM M3 caMbIX PacHpOCTPAHEHHBIX CIIOCOOOB CBAPKU ILJIABJICHHUEM SIBIISIECTCS ra3oBast
CBapka, KOTOpas MPOU3BOJIUTCS C OOpa30BaHMEM Tra30BOTO IUIAMCHH B KaHAJIaX CBapOYHOU
ropenku. OOpa3oBaHME Ta30CBapOYHOIO IUIAMEHM HEBO3MOXKHO 0€3 Tras3a aleTuJIcHa.
TexHuueckuil alleTUsIeH MoIy4yaroT U3 KapOuaa Kanblysl.

3aganue

1. OOBsicHuTE, Kakoi (hU3MYECKUii MOKa3aTenhb MO3BOJISIET HCIONb30BaTh AlleTUIIEH IS
CBapOYHBIX paboT;

2. CocraBbTe ypaBHEHHUE pEaKIIUU MOTyUeHUs alleTUIICHA;

3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUS alleTUIICHA;

4. Boruncnute 00bEM aleTUIIEHA IMOJIYYEHHOTro M3 KapOuja kamblus maccoi 128 1,
conepxaiiero 5% mnpumeceil, eciau BBIXOJA aneTwieHa cocTaBiasieT 80% OT TeopeTHYecKu
BO3MOKHOTO.

4. MosioyHasi KHCJIOTA

Hazsanue TeMEbl Tema 4.3. «Oprannyeckue BEUIECTBA B
KU3HEIESITeIbHOCTHU YesoBeka. [IponsBoacTso u
MIPUMEHEHHUE OPraHUYECKHUX BEIIECTB B
MIPOMBILIIIEHHOCTHY

PCBYJ'ILTaT OGy‘-ICHI/Iﬂ OO0O0CHOBBIBaTh 3HAYCHUE U NMPUMCHCHUC OPraHUYCCKHUX
BCIICCTB B OBITOBOH M HpOHBBOI[CTBCHHOﬁ ACATCIBHOCTHU
YCI0BCKa UX (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IMI/I CBOMCTBaMH

OO01Ire KOMIETESHIINI OK 01, OK 02
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[IpoMexyTOUYHBIM MPOAYKTOM OOMEHA y TETIOKPOBHBIX JKUBOTHBIX SIBJISIETCS MOJIOYHAS
KHUCJIOTa. 3amax 3TOM KUCIOTHI KPOBOCOCYIIME HACEKOMbIC YJIABIMBAIOT HA 3HAYUTEIHHOM
paccTOsSHUU.

3ananue

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

2. YcranoBure GopMyny MOJIOYHON KUCIOTHI, KOTOpasi IOMOTaeT HAaCEKOMBIM HaXOAUTh
TEIUIOKPOBHBIX >KMBOTHBIX, €CIIM MAacCOBBIE JIOJIM 3JIEMEHTOB B HEM COCTABIISIOT: yrjiepoaa —
40,00%, Bogopona — 6,67%, kuciaopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (QOpMYTy MOJOYHOM KHUCIOTHL. HaszoBuTe KHCIOTY IO
Homenknarype MIOITAK.

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

5. Haiigute B MHTEpHETE WIM JAPYIMX HCTOYHHKAX HWHPOPMALMIO O TNPUMEHEHUH
MOJIOYHOM KHCTIOTBHI.

2.1.4. 3aganus 1a060paTOPHBIX padoT

JlaGoparopHble pabOThI ABISIOTCS BaKHOM 4acThiO0 Y4EeOHOTO Mmpoliecca 1Mo AUCHUIIIMHE
U CcHocoOCTBYIOT (OPMHUPOBAHUIO Yy OOYYarOUIMXCSd YMEHUU HCCIEN0BaTh XUMHUYECKHE
MPOIIECChl U sBJICHUS (TUTAHUPOBATH U MPOBOJUTh XUMHUYECKHE DKCIIEPUMEHTHI, UCCIIEIOBATh
BEIIECTBA W TMPOBEPATH THIIOTE3bl, OOpadATHIBATH W HHTEPIPETUPOBATH PE3YJILTATHI
JKcriepuMeHToB). JlaGopartopHble pabOTHl MO XUMHH MPEAYCMOTPEHBI B KaXKIIOM pasJiene
OCHOBHOTO H MIPUKJIQJIHOTO MoyJeit (Tabm. 2).

Tab6numa 2. JlaboparopHbie pabOThI IO XUMUHU

Paznen JlaGoparopHasi pabora

Pa3znen 1. Xummnueckue peakuuu JlabopaTopnas padora 1. [lepnonnueckuii 3akoH 1
tabnuna J[.1. Menneneesa

Pasnen 2. Ctpoenue u cBoicTBa JlabopaTopnasi paGora 2. “Turnbsl XuMu4eckux
HEOPraHUYECKUX BEILECTB peakuuii. Pemenne s3xcriepuMeHTalbHbIX 3a/1a4 110
XMMHUYECKUM CBOMCTBAM METANIOB U HEMETAJNIOB

Paznen3 Unentudukanus JlabopaTopnas padora3 Wnentuduxanus

HEOPraHUYE€CKHUX BEIIECTB HCOPTaHNYCCKUX BCIICCTB».
Pemienue SKCIICPUMCHTAJILHBIX 3a/1a4 110

XHUMHYECKHM CBOMCTBaM METAJIJIOB U HEMCTAJJIOB, 110
pacro3HaBaHUIO U IMOJTYUCHUTIO COCTUHCHUI
METAIJIOB 1 HEMETAJIJIIOB

Paznen 4. Ctpoenue u cBoiicTBa JladbopaTtopnass  paGora 4. Kiaccudukanus,

OpPraHUYECKUX BEILECTB CTPOEHHE U HOMEHKJIATypa OpPraHMYECKHX BEILECTB
[IpeBpamieHusi ~ OpraHMYeCKMX  BEIHIECTB  IpH
HarpeBaHum'.

[Tony4yenue 3THIIEHA U U3YyYEHUE €r0 CBOMCTB.
MO}ICJ’II/IpOBaHI/Ie MOJICKYJI U XUMHUYCCKHUX
MpeBpalleHH Ha MpUMepe 3TaHa, 3TUJICHA,
alieTusIeHa 1 Jip
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JlabopaTopnasi padorad

Wnentuduxarms OpraHUu4eCKUX COCIMHEHUI
OTJENbHBIX KJIACCOB™’
W nenTudukaiyst OpraHn4eckux coeIMHEeHUN

OTJENIbHBIX KJIACCOB
JlaGopaTopHas paGoTab

CTpyKTypa U CBOMCTBAa OPraHUYECKHUX BEIIECTB

Paznen 5. Kunetnueckue u JlaGoparopHas padora 7. «M3yueHue BIUSHUA
TEPMOJIUHAMHUYECKHE pa3anyYHbIX ()aKTOPOB HA CMEIEHUE XUMUYECKOTO
3aKOHOMEPHOCTH MPOTEKAHUS paBHOBECHUS»

XHUMHUYCCKUX peaKI_II/Iﬁ

Paznen 6. JlucnepcHbie CUCTEMBbI JlaGoparopHnasi pabora 8 «lIpuroroBieHue
pacTBOPOB»

Oo6opynoBanue Jiaboparopun U padoyux MecT JaAOOPaATOPUM: MEH3YPKH, IMHUICTKU-
KaIreJIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JIYITbI, TPSIMETHBIC U MOKPOBHBIC CTEKJIA, ILIAHIICTHI
JUIS KamelbHBIX peaknuii, (GuibTpoBambHas Oymara, IPOMBIBIKH, CTEKJISHHBIC MPOOUPKH,
pe3nHOBBIC TPOOKH, (QoHAPHKH, HAOOP pPEAKTUBOB, CTEKJISHHBIC IMAJOYKH, INTATHBBI IS
NpoOUPOK;  MEpHBbIE  IMJIMHAPHL, BOPOHKH  CTEKJISHHBIC, BOPOHKH  JIETUTENbHBIC
nuuHapuaeckue (50—100 mut), cTynku ¢ nectukom, ¢hapPopoBble YalIKH, THHIETHI, (GUIBTPHI
OyMaxkHble, BaTa, Mapiii, 4YacoBble CTEKJa, ODJEKTPOILUTUTKH, J1ab0OpaTOpHbIE IITATUBHI,
CHUPTOBBIE TOPENKHU, CIIMYKU, TPUOOP ISl MOTYUYeHHs Ta30B (WM MPOoOUpKa C Ta300TBOIHOM
TpYyOKO¥), IepKaTeNu I TPOOUPOK, CKIISTHKA JIJIsl XpaHSHHSI peaKTHBOB, pa3aTOYHBIC JIOTKH,
xumuyeckue crakanbl (50, 100 w 200 w™mi1); mmarenad; NHUHIETHI, THUTEIbHBIE MIUIIIIHI,
CEeKYHJIOMEpHI (TaiiMepbl), MepHbIe pooupku (Ha 10-20 mi1) u mepHbie koyObI (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; muneTku Ha 1, 10, 50 mu (unu 103aTopbl
Ha 1, 5 u 10 M), OropeTku I TUTPOBaHUS, MeAUIMHCKUE mmpuibl Ha 100-150 wmm,
nabopaTopHble W/MIU aHaJUTHYeCKue Bechl, pH-MeTppl, cymunpHBIA 1Kad, U Ap.
nabopaTopHOe 000pyIOBaHHE.

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

peaKuuin»
HazBanmne TeMsl Tema 2.2. «9neKTpoauTHYECKass JUCCOUUALNS U UOHHBIN
oOMeH»
Pesynprar 0OydueHus CocTaBnsaTh ypaBHEHHS] XUMHYECKHUX PEAKIIMA HOHHOTO
oOMeHa C y4acTHeM HEOPTaHUYECKUX BEIIECTB
OO01re KOMIETECHIINI OK 01, OK 02

1. Bonpocs! AJ1s1 Jonycka K JadopaTtopHoi padore
a) chopMyIHpYyITE 1eNh MITAHUPYEMOTO SKCIIEPUMEHTA;
0) 00BsICHUTE, KAKOU MPOIIeCC HA3BIBAIOT TUPOIH30M, KaKOW OH OBIBAET;
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B) OOBSICHUTE, KaKHe€ CYIIECTBYIOT CIIOCOOBI JOKa3aTEeIbCTBA CYLIECTBOBAHMS THIPOIN3a

HCOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCTB,

I') 00BSACHUTE, KaK COCTABIISETCS] YpaBHEHUE FHMAPOIIN3A;
n) o0bsicHuTe, yTo Takoe pH? Kak 3aBUCHUT JaHHBIN MOKa3aTeidb OT KUCIOTHOCTU WIIU

OCHOBHOCTH CpEJIbl PacTBOPA;

e) OOBSACHUTE XO[ BBIIIOJTHCHUA SKCIICPUMCHTA 110 PECIICHHUIO KAUCCTBCHHBIX 3a1a4;
}K) NEPECUYUCIIUTE OCHOBHBIC ACIICKThBI CO6J'IIOI[€HI/IH TEXHUKU 0€30I1aCHOCTHU Ipu pa60Te C

arpecCUBHBIMU peareHTamu (TUAPOKCHUI HATPUS).

2. IIpoBenenune onbITOB

OO6opynoBaHue u nocyjaa PeakTussl
1. CreknsHHBIC TPOOUPKH 1. PactBop NaOH
2. HlratuB st IpoOUpPOK 2. PactBop NaxSOq4
3. PactBop AICl3
4.  PactBop NaxCO3
5. PactBop Cu(OH)2
6.  KucioTHO-OCHOBHBIH HHAUKATOP

AJroput™m nposeaenus onbita Ne 1

BOl'[pOCI)I H 3a1aHuA

3ananmne Ne 1. B Tpex nmpobupkax moju

HOMEpaMU HAXOAATCA paCTBOPLI TPEX COJIei:

XJIOpUJa allOMUHUS, Cyab(daTa HaTpus,
kapOoHata Hatpus. He nonb3ysace qpyrumu
peaKkTUBaMU, OIPEIETUTE COCTAB KaXKI0M
MPOOUPKH.

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

AJITOPUTM NPOBeeHNs OonbITa Ne 2

Bonpocs! 1 3aganus
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3aganme Ne 2. Yto npousoiiier, eciiu
OXJIaIUTh PACTBOP KapOOHATa HATPUS WU
100aBUTH K HEMY TUJIPOKCHU] HATPHUS?

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

1.2. OnycTuTh MPOOHPKY B CTAKaH C OYCHb
XOJIOAHON BOJOU WJIA CHET'OM.

1.3. [IpoBeputsh cpeny pacTBopa npu

moMomu KMuCJIOTHO-OCHOBHOT'O MHAMWKATOPA.

1.4. JloGaBUTH K pacTBOpYy KapOoHaTa
HATpPUSI TUAPOKCHUT HATPHUSL.

1.Kako#t uHauKaTOp Jy4Ille UCIOJIb30BaTh IS

oTpezieNieHus: Cpeibl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOLME YPaBHEHUS

XUMHUYECKUX PEAKIINH, B MOJIEKYJIIPHOM U
MOHHOM BHUJaX.

AJITOpUTM NpoBeeHMs onbITa Ne 3

BOl'[pOCI)I H 3a1aHUA

3apanue Ne 3. [IpoGieMHBINA OMBIT.

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

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

1.3. CpaBHUTH LIBET OOpa3yIOIIUXCS
0CaJIKOB.

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

1.5. Onpenenuts, OTKy1a MOKET
BBIIEIIATHCS ITOT ras?

1.6. IIpoBepuTh KaueCTBEHHBIN COCTAB ra3a
ropsIen JTyYUHKOM.

1.7. OOBACHUTH MIPOUCXOJIAIIIEE SIBICHUE.

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

AJIropuT™M nposeaeHus onbita Ne 4

Bonpocsl u 3aganus
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3ananue Ne 4, [IpoGIeMHBINA OMBIT. 1. OOBSACHUTD IPOUCXOAIICE SIBJICHUE.

1.1. K pacTBOpYy XJ10pHa aTlFOMAHUS 2. CocTaBUTh COOTBETCTBYIOIIME YPABHEHUS
MPWINTH PACTBOP KapOOHATa HATPHSI. XUMUYECKUX PEaKIUid, B MOJICKYJIIPHOM U
HMOHHOM BHUJaX.

3. OTBETUTH Ha BOIIPOCHI.

J1s1 4ero B MEAMIIMHCKOM IIPaAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOU COABI JUISt
MOJIOCKAHUS IPU BOCTIAJIUTENBHBIX
3a0osieBanusax ropaa? Kakosa posib ruapoinsa
B nipupoje? [Touemy pacTBOp MbuIa IEHUTCS B
BozEe?

3. O0paboTKa pe3yJbTATOB ONBITOB

1. HpOaHaJII/I3I/IpOBaTI) COOTBCTCTBHUEC IMOJNYYCHHBIX PE3YJIbTATOB THUIIAM THUAPOJIN3aA.
Crnenarb COOTBETCTBYIOIINE BbIBOJIBI.

2. CdhopMynupoBaTh BBIBOABI O 3aBUCHMOCTU 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. «CBoOMCTBa OPraHMYECKUX COCTUHECHUI

Pesynbrar 00yuenus VYcraHaBnuBaTh — 3aBUCUMOCTh  (DM3HMKO-XMMHYECKUX
CBOWCTB OPraHMYECKUX BEIIECTB OT CTPOCHUS MOJIEKYJI

OO01me KOMIIETCHIINT OK 01, OK 02

1. Bonpocs! 151 fomycka K JiaGopaTopHoii padore

a) chopMynHpyHTE 1eNh TNIAHUPYEMOTO SKCIIEPUMEHTA;

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

B) OOBSICHUTE, KAKUMHU XUMHUYECKUMHU CBOMCTBAMH 00JIa[al0T BelecTBa JaHHOI'O Kjacca,
KaKHe Ka4eCTBEHHbIE PEaKIUH [l UX OOHAPYKEHUS UCIIOb3YIOTCS;

I) OOBSACHUTE, KAaK MOXHO IIOJy4UTh BEIIECTBA JAHHOIO Kjacca COEAMHEHUH B
1a00paTOPHBIX YCIOBUSX;

1) O0BSICHUTE, U3 YETO COCTOUT MPUOOP /IS MOTYUEHUS Ta30B;

€) MepPEeUnCINTEe OCHOBHBIE acleKThl COOMIOACHUSI TEXHUKU OE€30MacHOCTH MpHU paboTe ¢
JIBX (9TUOBBIN CIUPT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBaHHAsl CepHasi KUCJIO0Ta),
HarpeBaTeIbHbIMU TPUOOpaMH (CIIUPTOBKA).

2. [IpoBeaeHne ONbITOB

OO6opynoBaHue u nocyaa PeakTussl
1. CrexnstHHBIE TPOOUPKHU 1. Konnenrpuposannsiit pactBop H2SO4
2. IrtaTtus 1uis npoOupok 2. DTUJIOBBINA CIUPT
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3. CnuproBka

3. PactBop KMnOg4

4., Crhuyku 4. bpomMHast Boza

5. Tlecok

Anroput™m nposeneHus onbita Ne 1

Bonpocel n 3aganus

1. ITony4yuTh 3TUJICH AETUAPATALIMEN STUIIOBOTO CIIUPTA,
00HapYXHUTh €r0, U3YUYUTh €r0 CBOICTBA.

1.1. B mpoOupky HanuTh 2—3 MJI 3TUIIOBOTO CIIUPTA U
OCTOPO’KHO J00aBUTh 6—9 MJI KOHIICHTPUPOBAHHOM CEPHOM
KHUCJIOTBI. 3aTEM BChIIIaTh HEMHOT'O ITPOKAJIEHHOTO MeCcKa
(TIeCOK MJIM MEJIKME KYCOUYKH IeM3bI BBOASAT JJIsi TOTO, YTOOBI
MPEAOTBPATUTD TOJUKH JKUJIKOCTU MPU KUTIEHUH ). 3aKPHITh
poOUPKY MPOOKOH C ra300TBOTHON TPYOKO#, 3aKPENHTH €€ B
LITaTUBE U OCTOPOXKHO HArpeTh COAEPHKUMOE IPOOUPKU

(puc.1)

HECOK

C._H.OH

lfLSsO (1:3)
4

(xOmIL.)

Br,  KMnO,

1.2. OcTop0:XHO, pABHOMEPHO HarpeTh CMECh.

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

1.4. B TpeThio npoOupKy HATUTH 2—3 M1 OPOMHOM BO/IBI,
OITYCTHTb Fa300TBOJHYIO TPYOKY 110 JTHA 3TOM MPOOUPKH U
MPOIYCTUTH Yepe3 OPOMHYIO BOJY BBIACISIOIIUICS Ta3.

1.5. BbIHYTb ra300TBOJIHYIO TPYOKY M3 pacTBOpa u
IIOBEPHYTh €€ OTBEPCTUEM KBEPXY, NOKEUb BBIIECISIOIINNICA
ra3 (puc.2).

1. YUto nmpoucxoaut B
npobupke? Uto HabmrogaeTe?
2. K kakomy tunmy
XUMHUYECKHUX PEaKIIHii
OTHOCSITCS 3TH HPOIECCHI?
Kak naspiBarotcs?

3. Kak meHsercs okpacka
pactBopoB? [Touemy?

4. KakuM 1muiamMeHeM roput
stunen? [louemy?

5. CocTaBuTh ypaBHEHHS
MPOTEKAOIIUX MPOIIECCOB.
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C,H;O0H (aTuso-
BBI¥ CITUPT)

H,S0,

3. O6padoTKa pe3yJIbTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHE IOJYUYECHHBIX DPE3YJIBTATOB CIIOCOOAM IOTYYEHUS
HenpeAeabHbIX YIVIEBOI0POIOB psifa dTHIeHa (ajkeHOB). CaenaTh COOTBETCTBYIOIUI BBIBOI.

2. CpopmynupoBaTh BIBOJ O GPU3UKO-XUMHUYECKUX CBOWCTBAX ATUJICHA.

3. CchopmynupoBath BEIBOJ O CIIOCOOaX OOHAPYKEHUS STUIICHA.

2.2. OueHo4HbIe CpeICTBA PYOE:KHOro (TeMaTH4eCKOro) KOHTPOJISl M0 AMCUMILINHE
«XuMHUD

PyOexHblil (TeMaTH4eCKHUil) KOHTPOJIb 110 AMCLUIUIMHE «XHUMUS» IPOBOAUTCS B hopme
KOHTPOJIbHBIX pabOT IO pa3jesiaM OCHOBHOTO MOAYJSI Ha OTAENbHBIX 3aHATUSAX, KEHCOB U
y4eOHO-HCCIIeI0BATEIBCKUX IIPOCKTOB.

2.2.1. KonTpoJbHbIe padoThl N0 pa3jesaM

KoHnTponbHble pabOThl MO XMMHHM KakK OLIEHOYHBIE CpPEICTBA PYOEKHOTO KOHTPOJIS
3aBepUIAOT U3ydeHHUE | WM 2 TeMaTH4eCKUX Pa3AeoB OCHOBHOIO MOMYJIS.

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

KonTponbHas padoTta coaep uT YeThipe BU1a 3aJaHHil:

1. 3agaum Ha COCTaBJIEHHE XMUMHYECKMX (DOpPMYJ JBYXaTOMHBIX COEIMHEHUH MO MX
Ha3BaHMUIO.

2. 3aj1auM Ha COCTaBJICHUE YpaBHEHUI peakluii: COeAMHEHUs, 3aMEIICHUS], Pa3JI0KEHNUS,
oOMeHa M  peakUuid ¢  ydyacTMeM KOMIUIEKCHBIX  COEIMHEHHUH;  OKHMCIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLIUN.

3. 3agaHusl Ha COCTABJIEHHE MOJIEKYJSPHBIX M HMOHHBIX PEAKLUN THAPOJIN3a COJIEH,
YCTaHOBJIEHHE U3MEHEHUS KUCIOTHOCTH CPEABI.

4. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHMSIM XUMHUYECKHUX
peakuuii: MaccoBOW WM OOBEMHOM JOJM BBIXOJAa MPOAYKTa PpEaKIUU COEAUHEHHUS OT
TEOPETUYECKH BO3MOXKHOT0; OOBEMHBIX OTHOILIEHUIN ra3oB; KOJWYECTBEHHBIX XapaKTEPUCTHUK
HCXOJHBIX BEIIECTB U MPOJYKTOB peakIUu; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTa
peaknuu, €ciu OJHO M3 BEIECTB JAaHO B BHUJE PacTBOpa C ONpPEAEICHHOW MaccoBOW HOJEH
pPacTBOPEHHOTO BEILIECTBA.

Pa3nea 3. Ctpoenne u cBolcTBa Heopranndecknx pemects. KonrposabHasi padora
«CBOMCTBAa HEOPraHMYECKHUX BeELIEeCTB)
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KontponbHas paboTa COAEPKUT TPU BUJA 3aJaHUN:

1. 3amaun Ha pacueT MaccoBOW J0MM (MAcChl) XMMHUYECKOTO 3JeMEHTa (COSANMHEHUs) B
MoJIeKyJie (CMecH).

2. [IpakTryeckue 3aanus N0 Kiaccu(uKalum, HOMEHKIAType U XUMHUECKUM (hopMynam
HEOPraHMYECKUX BELIECTB pA3JIMYHBIX KJIACCOB: OIPEAEICHUE Kjlacca HEOPraHWYeCKUX
BEILIECTB, HA3bIBATh HEOPraHWYECKHE COEIMHEHUS 10 MEXIYHapOJHOH M TPHUBUAIBHOU
HOMEHKJIAType M0 XUMUYECKUM (PopMyiam.

3. 3ajaHus HA COCTaBJICHUE YPaBHEHUW XMMHUYECKUX PEAKIUI C y4acTUEM IPOCTHIX U
CIIO)KHBIX HEOPraHMYEeCKHX BELIECTB: OKCHJIOB METAJJIOB, HEMETAIOB M aM(OTepHBIX
9JIEMEHTOB;  HEOPTaHWYECKUX  KHUCIIOT, OCHOBaHMA ©  aM(OTEpPHBIX THJIPOKCHUIOB,
HEOPTraHMYECKUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA M CIIOCOOBI MOTyUCHHS.

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

KonTponbHas paboTa COCTOUT U3 MATH BUIOB 3a/IaHU:

1. 3amaHus Ha COCTaBIICHHE HAa3BaHUW OPraHUYECKUX COCIMHEHUM 10 XUMHUYECKHM
dbopMynaMm (B T.4. CTPYKTYPHBIM) C HCIOJIb30BaHWEM TPHUBUAIBHON WM MEXIYHAPOIHOMN
CUCTEMaTUYECKOM HOMEHKJIIATYpPHI.

2. 3amaHuWsi Ha COCTaBJICHHWE TIONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hopMyn
OpPraHMYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB [0 HX Ha3BaHUSAM B COOTBETCTBUM C
MEXIyHAPOAHOW HOMEHKIIATYPOH.

3. 3amaun Ha ompeAeNeHHe MPOCTEHIIeH (OPMYITBI OPraHNIECKON MOJIEKYJIbl, UCXOMS U3
3JIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTABICHHE YpPAaBHEHUN XUMHUYECKHX PpEaKUUH, WIUTFOCTPUPYIOLIUX
XUMHUYECKHUE CBOMCTBA C yUETOM MEXAHU3MOB MPOTEKAHUS JTAHHBIX PEAKIUN U F€HETUYECKON
CBSI3M OPraHUYECKHX BELIECTB Pa3HbIX KIIACCOB, B T.4. LIEMIOYKN IPEBPALLICHUMN.

5. PacueTHble 3aa41 110 ypaBHEHUSM PEAKLUN C yUaCTUEM OPraHUYECKUX BEIIECTB.

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

KonTponbHast paboTa COCTOUT U3 TPEX BUAOB 3a/laHUM:

1. PacuerHble 3ajaum Ha HW3MEHEHHE CKOPOCTM XHMHUYECKHMX B 3aBHCUMOCTH OT
KOHIICHTPALlUU PEArnpyrolInuX BEUIECTB U TEMIIEPATYPHI.

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

3. 3amanua Ha npumeHeHue npuHuuna Jle-lllarenbe nns HaxXOXAE€HUS HaIpaBJICHUS
CMEILIEHUs] PAaBHOBECHSI XMMHMUYECKON peakiuyu M aHaiu3 (aKTOpOB, BIUSIOUIMX HAa CMELICHHE
XUMHYECKOT0 PABHOBECHS.

Pazgen 6. dAucnepcHbie cucrembl. KoHTpoabHass padora mo teMe «JlucnmepcHbie
CHCTEeMbI»

KonTtponbHast paboTa COCTOUT U3 JIBYX YacTei:

1. 3agaun Ha NOPUTOTOBJIEHHE M pacyeT KOHILEHTpaluu pacTBOpoB (3 3amaum Ha
pacTBopeHue, pa30aBieHNe, CMEIINBAHUE PACTBOPOB).

2. 3amaHusi HA TUCTIEPCHBIE CUCTEMBI, UCIIOJIb3yeMbIe B OBITOBOM M MPOU3BOCTBEHHOMN
JeSTETLHOCTH YeJIOBeKa (B BHJIC TECTOBBIX 3a/IaHMI).

[IpuBenem mpuMeps! 3aaHU KOHTPOJIBHOM paboThl Mo TeMe «CTpoeHHe UM CBOMCTBA
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OPraHHYeCcKHMX BellecTB)», KOTOpas MPOBOJUTCA IOCIIE U3yUeHHs 0OydaroIMMHucs pasjena 4.
ITo nroram m3ydenus paszgena 4 «CTpoeHHe M CBOWCTBAa OPraHHYeCKHX BelIeCTB)

oOyuatomuecs: OyayT CltoCOOHBI:

— ONpeAeNsaTh IPUHAMICKHOCTh BEIIECTB K pPAa3IMUHBIM KjlaccaM OpraHu4ecKuX
COEIMHEHMI; TOMOJIOTH U U30MEPBI;

— Ha3plBaTh M3Y4YECHHbIE BEIIECTBA 10 «TPUBUAIBHOW» WIM MEXAyHApOIHOU
HOMEHKJIAType;

— XapakTepHu30BaThb CTPOCHME M XUMHMUYECKHE CBOMCTBA M3YYEHHBIX OpraHMYECKUX
COCTMHEHHI,

— OOBSICHATH 3aBUCUMOCTb CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTaBa U CTPOCHUS;

— MPOBOANUTH BBIYMCIICHUS IO XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM.

Temaruueckuii KOHTPOJIb OCYIIECTBIIsIETCS MeTojoM TecTupoBaHus (I) wiu B dopme
MUCHMEHHOW pabOThI, BKIIOYAIOLIECH MpakTHyeckue 3aganus u 3aaaqn (I1).

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

1. BemecTBO, COCTaB KOTOPOI'O BhIpa)keH MoJseKysspHoi ¢opmynoit C3Hs, oTHOocHTCS K
KJ1accy:

1) apensl

2) anKaHsl

3) ajKeHsl

4) anKuHbl

2. HazBanwe BeriectBa, popmyia koroporo: CHz-CH(CH3s)-CH2-CH2-OH

1) 6yranon-2

2) MeHTaHo-2

3) 2-meTunoOyTaHon-4

4) 3-metundyranon-1

3. BemectBo, nmeromiee Gpopmyny CH2=CH2 Ha3bIBaeTcCs:

1) Tonyon

2) 3THIIEH

3) ruuepuH

4) mponaHoJ

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

1) C2HsOH

2) (CH3)2NH

3) CH3-CH>-COOH

4) C3HyOH

5. Iy ankaHOB XapaKTepHa PEAKIUs:

1) npucoenunenus Hz

2) XJIOpUpPOBAHHUSI HAa CBETY

3) obecuBeunBanus pactBopa KMnO4

4) noaumepHu3auu

6. MeTanon pearupyer c:

1) Hatpuem

2) Boaoi

3) BogopoaoM

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

1) AgNOs3

2) NaCl

3) Na2CO3

4) H.O

8. BepHbl 11 yTBEpKICHUS:

A. AMUHBI IPOSBIISIFOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSBISIOT TOJBKO OCHOBHBIE CBOICTBA

1) BepHO TOJIBKO A

2) BepHO TOJBKO b

3) BepHbI 00a YTBEPKIEHUS

4) HEBEpHO HU OJIHO U3 YTBEPKIACHUM

9. Vpasuenue xumuueckoit peakiun CoHe+Clo—CoHsCI+HCI sBnsiercs:

1) peakuueii 3ameleHus], MPOTEKAIOIICH M0 PAAUKAILHOMY MEXaHU3MY

2) peakiueil mpucoeInHEH M, MPOTEKAIOIICH M0 PaJAUKAILHOMY MEXaHU3MY

3) peakiueii 3amMeleHus1, MPOTEKAIOIIEeH 10 HOHHOMY MEXaHU3MY

4) peakiueil mpucoeTuHEHMs, MPOTEKAIOMIECH 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 M KJIaccoM (TPyMIoOMn)
OpPraHUYECKUX COeIMHEHUH, K KOTOPOMY(-0ii) OHO MPUHAIJICKHUT.

Hazpanwue BemecTBa

A) CH3COOH

b) CH3-CH2-CHs

B) CH2=CH-CH2-CH3

I') CH3-CH2-OH

Knacc oprannueckux coelnHeHUN

1) onHOATOMHBIE CITUPTHI

2) yriaeBoIbl

3) KapOOHOBBIE KUCIOTHI

4) apoMaTU4ECKHE YIII€BOAOPOIbI

5) HenpeeNbHbIE YTIIIEBOAOPOIbI

6) npenenbHbIE YTIIEBOAOPO/IbI

12. B cxeMme npeBpaiieHui

1500°C Caxr +Br

CH4 — X1 — Genzon — X»

BellecTBaMH X1 U X2 COOTBETCTBEHHO SIBJISFOTCSL:

1) anerunex

2) 3THIIEH

3) 6pomOeH30I

4) x10pOeH30
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5) dbenon
6) MUKIIOTeKCaH
13. Onpenenure MoJIeKyIsIpHYIO (hOpMYyITy BemiecTBa, cojepxkaiiero 37,5% yriaepona,
50% xucnopoaa u 12,5% Bomopona. OTHOCUTENbHAS TUIOTHOCTh MapoOB 3TOTO BEIIECTBA I10
BOJIOpOAY paBHa 16.
1) CH3OH
2) C2HsOH
3) HCOOH
4) CeHsOH
14. CkonpKo JIUTPOB BOJIOpoAa nmoTpedyercs s oopazoBanus 10,2 T 3TUIOBOro CriupTa
U3 aleTallbJIeTua, €CIM BbIXOJ IPOyKTa peakiuu coctasisieT 80%?
1)6,2n
2)3,1n
3)12,75n
4)11,2 7
IIpuBenem npuMep 3a1aHuii AJ1s1 NTUCbMEHHOH KOHTPOJIbHOI padoTsl (II).
1. JlaiiTe Ha3BaHHUA OPraHUYECKUM COCIUHEHHUSIM [0 XHUMUYECKUM ¢opMylaMm C
WCIOJIb30BAaHUEM TPUBHAIHLHOU MITM MEKIYHAPOIHOW CUCTEMATHYECKON HOMEHKIIATYPHI:
a) CoHsOH
0) (CH3)2NH
B) CH3-CH(NH,)-COOH
r) C3HoN
1) CH3CH2HC=0
e) CeHsCH0OH
2. CocraBbTe TOJHBIE U COKPAICHHBIE CTPYKTYpPHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB MO UX HA3BAHUSIM B COOTBETCTBUU C MEKIYHAPOTHON HOMEHKIIATYPOH:
a) MeTUJI0€H3071
0) aHWIHH
B) 3-MeTunOyTaHaib
I') HUKJIOTeKCEH
n) 6yranuen-1,2
e) 2-MmeTuinponasos-1
K) OyTHH-1
3) aMUHOYKCYCHasl KUCIIOTa
3. CocraBbTe ypaBHEHHS XUMHUECKUX PEAKIIUI COTIIACHO CXeMe MPEBPAICHHIA:
1500°C  Cakr +Br2
CHs — X1 — X2 — X3
VYKaKUTE THIT 1 MEXaHU3M PEAKIIUH, HA30BUTE 00pa30BaBIIMECS BEIICCTRA.
4. Ompenenute MOJNEKYIspHYIO (opMyrty BellecTBa, coaepxkamero 37,5% yriaepona,
50% xucnopoaa u 12,5% Bomopona. OTHOCUTENbHAS ITUIOTHOCTh MapOB 3TOTO BEIIECTBA IO
BOZOPOY paBHa 16.
5. CKoIbKO JUTPOB BOJIOpO/a moTpedyeTcs ans obpazoBanus 10,2 T 3TUIOBOTO CIUpPTa
W3 areTallbIeTHIa, €CIIM BBIXOJ] TPOYKTa peakiuu coctaBisieT 80%?
2.2.2. Keiicbl
Keticel MCONB3yIOTCS B KavyecTBE OIEHOYHOTO CpEJICTBA B paslene 8 MPHUKIATHOTO
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MOy, UX COAEpKAHHE OMNpENeNseTcs € ydyeToM MNpodecCHOHANbHON HalpaBICHHOCTH
obpazoBatensHOU porpaMmel CI1O. IIpumepsl BO3MOKHBIX TEM KEHCOB:

1. IorerneHne KIIMMaTa M BICBOOOKICHNE Ta30BBIX THAPATOB CO JIHA OKEaHa.

2. bByayue marepuaisl 1S aBUa-, MalllMHO- U IPUOOPOCTPOEHHUS.

3. HoBble MaTepHaibl AJisi COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTEINIbHBIX MPENAPATOB.

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

6. BogopoaHas sHepreTuka.

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

Keiic Nel. «XJ10p B KM3HM YeJIOBeKa»

B Snonun oOBeAMHEHHBIMU cHJIaMud HalWoHAaThbHOTO HWHCTUTYTa 370POBbS H

[IpedexrypHoro yHuBepcurera CHI3YOKH OBUIO TPOBEACHO HCCIEIOBAHUE. YUCHBIC
BBISICHWIIM, 4YTO €CTECTBEHHBbIE OPraHUYECKHE BEIIeCTBA BCTYNAIOT B PEAKLUUIO C
XJIOPUPOBAHHOW BOJON U3-TIOJ KpaHa, 00pa3ys OMNacHble COECIUHEHHUS, KOTOpbIE€ MOTYT
CIIyKUTbh NMPUUYMHON paka. Takue coequHeHus Has3biBatoTca MX, To ecTb «MyTareH UKC» Win
«HeusBecTHBIN MyTaren».

3anaHus:

1. [Ipeqnoxxknure ciocoObl YMEHBIICHHS SIIOBUTOTO BIMSHUS XJIOpA B MUTHEBOW BOJIE HA
OpraHM3M YeJIOBEKa.

2. Ucxonsa u3 cBOEH XU3HEHHOW NMPAKTUKU, NMPUOIUZUTEIBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOU BOJIbI Bbl UCIIOJIB3YETE B TEUCHHE JTHA U JUIsl KAKUX LieJei?

3. Kakue opransl yenoBeka 00JIbIIIEe BCErO CTPAJAIOT OT BO3IEHCTBUS XJopa?

4. Kak BIMsIeT XJIOpUpOBaHHAs BOJA Ha YEJIOBEKa MPU KynaHuu?

5. Haiigure RONOIHMUTENBbHYIO MH(OPMAIMIO O 3aMEHEe XJopa Ipu o0e33apaKuBaHUU
BOJBI.

6. Uccnenyiite pa3nuvHbie TOBapbl OBITOBOM XUMUU B CBOEM jJoMe. COCTaBbTE CIUCOK
XJIOpCOAepKalUX COeAMHEHNH, YKa)KUTE Mepbl 0€301aCHOCTH pU paboTe ¢ HUMH.

Keiic Ne2. «Bogopoaomoduiu — mar B Oyayuiee»

Apromobunun Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX B3JEMEHTax €3AT 110
noporam Epomer ¢ 2009 roga. B 2011 rogy Honda npucoenuuunach K eBporneiHcKoMy
naptHepcTBY 3kojoruuHoi sHeprum (Clean Energy Partnership), mocime yero BbiBena Ha
NIEPBBIH MIaH MPOU3BOJCTBO 3KOJIOIMYECKH YUCThIX aBToMoOmiIel. A Ha Ilsitom MockoBckom
MexayHaponHoM aBrocaione BA3 mpesacraBuil cBoro HOBUHKY «Jlama-AHTam» ¢ OaimsioHaMu
BOJOPOAA U KUCIOPOJA.

3agaHus:

1. Tlouemy wMHOTrME€ aBTOMOOWIbHBICE KOMITAHHMH pa3pabaThIBalOT aBTOMOOWIIH,
paboTatonirie Ha BOJAOPOIHOM TOTLITUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOMIIEH, pabOTalONIMX HA YIIEBOJOPOJHOM TOIUIMBE,
BIIUSAIOT HA 37J0POBbE UEJIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE y BOJIOPOIOMOOUIIEH?

4. Haiiute TOMOIHUTEIbHYIO HHPOPMALIMIO 00 UX YCTPONCTBE.

5. Ecnu B Bamedl ceMbe WIM y BalllMX 3HAKOMBIX €CTh aBTOMOOWJIM, TIOJICUYMTAMTE,
CKOJIBKO MPHUOIN3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOW MapKH MCIIOJIb3yeTe €KETHEBHO.
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6. Kakue BemectBa U B KaKOM KOJIMYECTBE MOTYT HAaXOJWUTHCS B BBIXJIOMHBIX Trazax
BaIllNX aBTOMOOUIICH?

2.2.3. YueOHO-uCCIe10BATEJbCKUI MPOEKT

Y4eOHO-UCCIeIOBATEILCKUIT  TIPOEKT  SIBJISIETCST  OCHOBHBIM ~ CITOCOOOM  OLICHKH
pe3yNbTaToB 00y4YeHUs, CPOPMUPOBAHHBIX y OOYYAIOIMIUXCS B XOJ€ OCBOCHHS MPUKIATHOTO
Moayass XxuMmuH B paszmenax 9.1. m 9.2. HMcciaenoBaHue M XUMHUYECKUNA aHAIM3 OOBEKTOB
ouocdepsl/TexHocdepsl (¢ yaeTom Oyaymieid mpoecCHOHATBHON AESTETLHOCTH ).

[TpuBeneM mpuMep IPOEKTHOTO 3ajaHusi, padoTa HaJ KOTOPHIM HAaYMHAETCsA C Hadaja
pasnena, a JAeTajbHOE BBINOJIHEHHE 3aJaHuil B rpynmnax u odopmieHHE pe3yJbTaToB
MIPOEKTHOM JIeATEIHLHOCTH IIPOU3BOAUTCS B KOHIIE U3YUCHUS pa3jiena.

OO0mass TemMa TpPOEKTa, NPHUBEICHHAS HWXKE, B JAIBHEUIIEM JIEKOMIIO3UPYETCS IO
(daceTHOMY MNPUHIUIY B 3aBUCHMOCTH OT TMOJy4aeMoil OOyYaroIMMHUCS CHEIHATLHOCTU
(mpodeccun), a TakkKe Kaxaas TPYIIa MOXET PacCMOTpPETh Ooyiee YriyOJIeHHO OAWH U3
00s13aTEeNBbHBIX COJEPIKATEIbHBIX KOMIIOHEHTOB (TIOATEM) IIPOEKTA.

Ha3Banue npoekTa: cocTaBieHUE MPOEKTa IIBETHUKA/Ca1a/0ropojaM B 3aBUCUMOCTH OT
cocTaBa MPOaHAITU3UPOBAHHBIX TTOYB.

IIpoGaema wucciiegoBaHMs: ONpPEICICHUE BO3MOXKHOCTH pPa30MBKU IIBETHHKA B
COOTBETCTBUHM C JU3aWHEPCKUM 3alPpOCOM W HEOOXOJWMOCTH aJaNTalud JU3aiHEPCKOTO
MPOEKTa K TIOYBEHHBIM M KJIMMATHYCCKUM YCIOBHSM Ha OCHOBAaHUU WCCIICIOBAHHUS
XUMHYECKOTO COCTaBa MOYB MPEIJIOKEHHOTO y9acTKa.

Lenap mpoekTa: ONpeNeiINTh BIUSHUE XUMHUYECKOTO COCTaBa IMOYB HA IMPEIJIOKESHHOM
y4yacTKe Ha AacCCOPTHUMEHT pACTEeHUH, PEKOMEHJIOBAaHHBIX K TMOCAAKe /ISl peanu3aliu
BBIOpAHHOTO TU3alHEPCKOTO MPOEKTA.

3ajauu npoekra:

1) uccnenoBaTh XUMHUYECKUH COCTaB, CTPYKTYPY, KUCIOTHOCTH MOYBBI HA TIPEIOKEHHOM
y4acTKe;

2) uccneaoBaTh MHCOJIAINIO OTBEACHHOTO JIJIs IIBETHUKA yYaCTKa,

3) mpemIoKUTh MEPHI MO YIIYYIICHUIO KAa4eCTBAa TOYBHI MyTEM BHECCHHS Pa3IMYHBIX
ynoOpeHuit u 100aBOK Ha MPEAJIOKEHHOM YYaCTKE B CIIydae HEOOXOIUMOCTH;

4) onpesIeuTh aCCOPTUMEHT PACTEHUI B COOTBETCTBUU C BBISIBIICHHBIMH OCOOCHHOCTSIMH
WCCIIETOBAaHHOTO YYacTKa U AU3aHHEPCKUM 3apOCcoM;

5) cocTaBUTH OCATOYHYIO BEIOMOCTb;

6) TOJITOTOBUTH U MyOJIUYHO MPEJCTABUTH MPE3CHTAIUIO TI0 TEME MPOEKTa B KOMAH/IE.

PesynabTaTnl 00yuenus:

— ONpeNeNITh MepeueHb HEOOXOJUMBIX HCCIEAOBAHUNA XWMHUYECKOTO COCTaBa TOYB H
ydacTKa JUIsl COCTABJICHUS WM aaNTalliy paHee pa3paboTaHHOTO MPOEKTa IBETHUKA;

— ONHUCHIBATh 3aBHCHMOCTH aCCOPTUMEHTA PACTCHUU OT KAa4eCTBA MPEUIOKCHHON TTOUYBBI
JUTs1 OOYCTPOMCTBA IIBETHUKA;

— CHOCOOHOCTH HCIONB30BaTh COBPEMEHHBIE CpEACTBA IOUCKA, aHaIW3a W
uHTepnpeTanuu uHpopManuu, U WHPOPMAIMOHHBIE TEXHOJIOTUM JUIS BBIMIONHEHUS 3aaa4
npodeccruoHanbHOM aestenbHocTH (OK-2);

— cnocoOHOCTh 3((HEKTUBHO B3aMMOJICHCTBOBATh M padOTaTh B KOJJICKTUBE U KOMaHJE
(OK-4).

Pe3yabTaT npoekTHOM padoThl 00y4arOuIerocs:
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— MakeT / BujeoMarepuai / medaTHeie cpeactsa / 3D-mMonenn KOCMHUYeCKOW TEXHOJIOTHH;
Mpe3eHTAIHsI PE3YJIbTATOB MCCIEA0BaHUS HA MPOPECCHOHATBHBIX KOHKYpCaX.

®opma npeacTaBJIeHNs Pe3yJbTATOB MPOEKTHOI padoThI:

— 3alIMUTa MPOCKTa C WCIOJIB30BAHUEM CPEICTB BU3YAIU3AMH U JIEMOHCTPAIUH
npoaykTa ( / MakeTa / BuIeomMarepuaiia / meqatHbeix cpeacts / 3D-momenu (pu HATUYHH).

Bo3MoskHbIe BADHAHTBI T€M MPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIBHOM BOJBI M PEKOMEH/IAIIUH 110 €€ UCIIOJIb30BaHHIO.

2. HWccnenmoBanue pa3pymaroniero JEHCTBHS TPUPOIAHON BOJBI HA CTPOUTEIBHBIC
MaTepHaJIbL.

3. CocraBicHHEe TMPOEKTa IIBETHHKA/Oropoja/caia B 3aBUCHMOCTH OT COCTaBa
MPOAaHATM3UPOBAHHBIX TIOYB B COOTBETCTBHHM C JU3aHEPCKUM 3allpoCOM (MOHOXPOMHBIH
[[BETHUK, I[BETHUK OJIHOJICTHUKOB, MHOTOJIETHHKOB, JICKOPATUBHBIN OrOPOJI U Ip.).

4. CocraBneHue cOaTaHCHPOBAHHOTO MEHIO Ha JIeHb (HEIET0) B 3aBUCHMOCTH OT
COJICPKAHUSI XUMUYECKUX MAaKpO U MHUKPOIJIEMEHTOB B IPOJIYKTAaX MUTAHUS.

5. UccnenoBanue KauecTBa MUTHEBOW BOJIBI.

6. UccnenoBanue po0 BOIOMPOBOIHOM BOBI HA IPEAMET YCTPAHEHHSI JKECTKOCTH.

7. YcTpaHEHHUE KECTKOCTH BOJIBI B CEIbCKOXO3SIHCTBEHHOH I TEILHOCTH.

8. KoHTposb KauecTBa TEXHUYECKON BOJBI Pa3HBIX BUIOB B COOTBETCTBHH C METOHKAMU
o 'OCT.

9. Coznianue 1eKOpaTUBHOM IITYKaTypKH.

10. IIurMeHTHI B U3ACTUAX U3 CTEKJIA.

11. UccnenoBanue pa3pyaroniero ASHCTBUS BObI HA CTPOUTEIbHBIC MATCPUAIIBI.

12. OmeHka cocTosiHUSI BO3/yXa padoueil 30HBI CHEIHUATNCTa (TEXHOJIOra, CTPOUTEIS U
T.I1., C Y4€TOM O0JIACTH TPOPECCHOHATBHOM JCITEIBHOCTH) B COOTBETCTBHH C HOPMATUBHBIMHU
JOKyMEHTaMHu

3akja0uyeHue

Takum o6pazom, (OHA OIEHOYHBIX CPEACTB IO IUCIUIUIMHE «XHUMHSI» COCTOUT U3
OIICHOYHBIX CPEJCTB TEKYIEro, pyOeKHOTo (TeMaTUYeCKOro) KOHTPOJIS U  3aJaHui
MIPOMEXKYTOUHOM aTTECTAlUU.

B y4eOHO-MeToAMueCKOM KOMILIEKCE MMPUBEACHBI IPUMEPHI 3a/1aHUi, KOTOPBIE SBISIOTCS
MozenbHbIMUA. Kaxknplii mpemnojaBarenb, B CBOIO OYEpellb, B paMKaX CBOEH METOAMYECKOU
JeSITeIbHOCTH CaM MPOEKTUPYET U pa3padaThiBaeT CpeCTBAa OOYUEHHS] U KOHTPOJS, a TakxkKe
BBIOMPAET METOJbI U OpPTraHU3aIMOHHBIC (DOPMBI UCXOMAS M3 OPraHU3AIMOHHO-TIEarOTHYECKUX
yCIIOBUH 00pa3oBaTeIbHOrO MpOIecca, COOCTBEHHOI'O OIBITA, YPOBHSA MOJATOTOBJIEHHOCTH M
MOTHUBAIIMH CTYJCHTOB.
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