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1. ITacnopt oueHo4HsbIX cpeacTs mo OYIL.07 Xumus

Jns  ¢dopMupoBaHus, KOHTPOJIE UM OIEHKM pE3yJbTaTOB OCBOCHUS
obmeobOpaszoBarensHoit OVYIL.07 Xwumusi paspaboTaHa cucTeMa OIICHOYHBIX
MeponpuaTuid, yuuThiBatomass TpedoBanuss DI'OC COO  (mpenmeTHbie
pesyabTathl) 1 GI'OC CIIO (0b6mmue u npodeccuoHaNbHbIE KOMIIETEHIINN).

BaxxHol 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CHCTEMbI OI[EHUBAHUS SIBIISICTCS
COTJIaCOBAaHHOCTh OIICHOYHBIX MEPOMPUSATHUN U 3allJIaHUPOBAHHBIX PE3YJIHTATOB
oOyuenus. Kaxxmoe olieHOUHOE MEpOTPUATHE HANIPABICHO HA (POPMHUPOBAHUE WIIH
U3MepeHHe 3HaHUsI / YMEHHS B KOHTEKCTEe, YKa3aHHOM B PE3yJIbTaTe 00yUeHUsI.

B OVIL.O7 Xumusi K OCHOBHBIM OLICHOYHBIM MEPONPHUITHSIM OTHOCSTCS:
3aJlaHus B TECTOBOM (popme, MpaKkTUUECKHE 3aJlaHus Ha COCTaBJICHUE ypaBHEHUM
peakiuii, KiracCu(pUKaIno 1 HOMEHKIATYPy XUMUUYECKUX COCIMHEHUM, pacyeTHbIC
3alayu, JabopaTopHble  paboOThl, MPAKTHUKO-OPUEHTUPOBAHHBIC  3aJlaHUA
(pacueTHbIC U TeopeTHyeckue). B mpukiIagHbIX MOIYJSX B KaYeCTBE OLIEHOYHBIX
MEpONPUATHNA TaKK€ 3aIUIAHUPOBAHBI KEHChl W y4eOHO-HCCIIEI0OBATEIbCKUE
IPOEKTBHI.

Peanuzanysi o1ieHOYHBIX MEPOINPUSITUI M0 XUMHUH 3aIlJIJaHUpPOBaHA B paMKax
TEKYIIET0, pyOeXHOTo (TEMaTUYECKOr0) KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluu
10 TUCIUIIIMHE.

CucreMa OLEHOYHBIX MEPOIPHUATHN MO XMMHUU MPEACTaBICHA B MACIOPTE
OIICHOYHBIX CpencTB (Tabnmia 1).



Tabmuua 1. [Tactiopt onerounbix cpeacts mo OVYIN.07 Xumus (Bapuanrt 2)

Ne Monayas / Pazgea / Tema Pe3ysabTat 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIH
| OcHoBHoOE coepKaHue
1 |Pa3pgea 1. OcHoOBBI cTpoeHusi |PopMyaIupoBaTh 6a30Bble MOHATHUS
BellecTBa 1 3aKOHbI XMMHH
1.1 |Crpoenue atoMoB XuMu4eckux |CoCTaBIATh XUMHYECKHE (HOPMYJIBI 1. Tect «CTpoeHre aTOMOB XUMHUYECKUX 3JIEMEHTOB U IPUPOJA
2JIEMEHTOB U NIpUpoOa COEMHEHUI B COOTBETCTBHUH CO XMMHUYECKOH CBSI3H».
XUMHYECKOH CBS3H CTETICHbIO OKUCIEHUS XUMUYECKUX 2. 3ajauu Ha COCTaBJICHUE XUMHUECKUX (HOPMYJI IBYXaTOMHBIX
3JIEMEHTOB, UCXO/s U3 BaJICHTHOCTU U [COEIMHEHHH (OKCUIOB, CYIb()HI0B, TMIPUIOB U T.I1.)
NEKTPOOTPHULATEILHOCTH
1.2 |Ilepmoamueckuii 3aKOH U XapakTepu3oBaTb XUMHYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS HA
tabnuua J[.1. Menneneesa AJIEMEHTHI B COOTBETCTBUHU C UX XapaKTepU3aluio XUMHUUECKUX AJIEMEHTOB: «MeTtammdeckue /
II0JIO)KEHUEM B IIEPUOJUYECKON HEMETAJUIMYECKHUE CBOMCTBA, JIEKTPOOTPULIATEILHOCTD U
CUCTEME XMMHUYECKUX 3J1eMeHTOB [[.1. [CpOACTBO K RJIEKTPOHY XMMHUYECKUX 2JIEMEHTOB B COOTBETCTBUE C
Menpeneesa UX JJIEKTPOHHBIM CTPOEHUEM U MTOJIO)KEHUEM B IEPUOANYECKON
cucreMe XUMU4eckux 3ieMeHToB JI.1. Menneneesa»
2 [Pa3nen 2. Xumuueckue CocraBasatb ypaBHeHusi u cxembl  (KoHTpoJsbHasi padora

peakuuu

XHUMHYECKHX Peakuuid

«CTpoeHne BCIICCTBA M XUMHUYIECCKHUE PCAKITUN>




Moayas / Paznen / Tema

PesynbraTr 00yyeHus

THbI OLEHOYHBIX MEPONPUATHI

2.1 |Tumbl XUMUYECKHUX PEaKIIHA CocTaBisATh peakiMy COCTUHEHNUS, 1. 3agaun Ha cocTaBiICHUE YPaBHEHUHN pEeaKIUii:

pa3noxkeHusi, 0OMeHa, 3aMeLICHMS, — COeIMHEHMSI, 3aMEIIEHU, Pa3JIoKEeHUs, 0OMEHa U peakUuii ¢

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE  |yYaCTHEM KOMILJICKCHBIX COSIMHEHHM (Ha mpuMepe

pEeaKIu U peaKkuu TUIPOKCOKOMITJIEKCOB aJIFOMUHHUSI U [IUHKA);

KOMIUIEKCO00pa3oBaHus (Ha MpUMeEpPe |— OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLU C UCIIOIb30BAHUEM

TUIPOKCOKOMITJIEKCOB aJIIOMUHUS U |METOJIa 3JIEKTPOHHOTO OajaHca;

LIMHKA) C Y4aCTUEM HEOPIraHUYECKUX |— C yYaCTHEM KOMILJIEKCHBIX COEIUHEHUH (Ha IpuMepe

BELIECTB TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS).
2. 3ajauy Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOIYKTa
peaKIu COeTMHEHUSI; MaCCOBOU MM 0OBEMHOM J0JU BBIXO/a
IPOJIyKTa PEaKLIMU COEAUHEHUSI OT TEOPETUUECKU BO3ZMOXKHOTO;
00BEMHBIX OTHOIIEHUH ra30B; KOJIHMUYECTBEHHBIX XapaKTEPUCTUK
UCXOJHBIX BEIECTB U MPOITYKTOB PEeaKIUU; Macchl (00BeM,
KOJIMYECTBO BEIIECTBA) MPOIyKTa PEAKIIUU, €CIIA OJTHO U3 BEILIECTB
JIaHO B BUJIE pacTBOpa C OMPEACICHHON MacCOBOU JTONEN
PacTBOPEHHOTO BEIIECTBA

2.2 |DnexkTpoiauTHYecKas CocraBnaTh ypaBHeHUs XUMHUECKUX |1. 3aaHus Ha COCTAaBIIEHNE MOJIEKYJISIPHBIX M MOHHBIX pPEaKLIUi ¢
JMCCOLIMAIMS M HIOHHBIA OOMEH |peaklii HOHHOTO OOMEHa C y4acTHEM |yd4acTHEM OKCHJIOB, KUCIOT, OCHOBAHUM U COJIEH, HOHHBIX

HEOpPraHMYECKUX BEILECTB peakuuii TuIPOIN3a Cojlel, yCTAaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JIabopartopHas paboTa «Peakiuu ruposinza»

3 |Pa3gex 3. Ctpoenne u HccnenoBarh ctpoenue u ceoiictBa |KonTpoJsbHas padora «CBolicTBa HEOPraHUYeCKUX BellecTB)»

CBOHCTBA HEOPraHHUYECKUX
BELIECTB

HEOPraHu4e€CKMX BEIIECTB




Moayas / Paznen / Tema

PesyabraT 00yuenuns

THbI OLEHOYHBIX MEPONPUATHI

3.1

Knaccugukanus, HOMEHKIATypa
U CTPOEHHE HEOPTaHUIECKUX
BEILIECTB

KnaccudunupoBats HeOpraHHUECKUE
BELIECTBA B COOTBETCTBUHU C UX
CTPOEHUEM

1. Tect «HomeHKkaTypa u Ha3BaHWE HEOPTAHUYECKUX BELLIECTB
UCXO/IA U3 UX XUMUYECKOH (POPMYJIbI MIIH COCTABICHUE
XUMHUYECKOH (POPMYIIbI UCXOASI U3 HA3BaHUS BELECTBA IO
MEKIYHApOJAHOM NN TPUBUAIBHOM HOMEHKIIATYPe».

2. 3ajauy Ha pacyeT MaccoBOW A0JH (MACChl) XUMUYECKOTO
37eMeHTa (COeTMHEHHUS ) B MOJICKYJIe (CMECH).

3. IlpakTrdeckue 3aAaHus M0 KIacCU(PUKAIMHA, HOMEHKIIATYpe U
XUMHAYECKHM (HhOpMyJiaM HEOPTaHUIECKUX BEIIECTB PA3IMYHBIX
KJIACCOB.

4. IIpakTuyeckue 3a1aHNs Ha ONPEAEICHUE XUMUYECKON
aKTUBHOCTH BELIECTB B 3aBUCMMOCTH BUJ]a XUMUYECKOH CBSI3U U
TUIIA KPUCTAJUINYECKOHN peIeTKH

3.2

Du3NKo-XNMHUYECKHE CBOMCTBA
HCOPraHMYCCKUX BCHICCTB

YcranaBiIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMUYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOEHHs aTOMOB U MOJIEKYJI, a TAaKXKe
THUIIA KPUCTAJUIMYECKON PELIETKH

1. Tect «OcOGEHHOCTH XUMUYECKUX CBOMCTB OKCHJIOB, KMCJIIOT,
OCHOBaHUHU, aM(OTEPHBIX THJIPOKCUIOB U COJICIN.

2. 3ajaHus Ha COCTaBJICHUE YPABHEHUM XMMUUYECKUX PEAKIIUN C
y4acTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BELIECTB:
OKCHJ/IOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX AJIEMEHTOB;
HEOpPraHUYECKUX KUCJIOT, OCHOBaHUM U aM(OTEPHBIX
THUAPOKCU 0B, HCOPTraHUICCKUX COJ'I@I\/JI, XapaKTCPUIYIOIIHX UX
CBOIMCTBA U CIIOCOOBI TIOJTYUYEHUS.

3. IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKUE 3aaHUS HA
CBOICTBA U MOJIyY€HNE HEOPTAaHNYECKUX BEILECTB.

4. JTaboparopHas paboTta «CBoiicTBa METAIJIOB U HEMETAJIJIOBY




Ne Mopnyas / Pasnen / Tema PesynbraTr 00yyeHus THbI OLEHOYHBIX MEPONPUATHI
3.3 |IIpousBoncTBO Heopranmyeckux |OOOCHOBHIBATh 3HAYCHUE U [IpakTUKO-OpHUEHTHPOBAHHbIE 3aJaHUSI [10 COCTABICHUIO
BELIECTB. 3HAUEHUE U IIPUMEHEHUE HEOPTaHUYECKUX XMMHUYECKHUX PEaKLMH ¢ yYaCTHEM HEOPraHUYECKUX BELIECTB,
IpUMEHEHHE B ObITY U Ha BEIIECTB B OBITOBOW U UCIIOJIb3YEMBIX JUI UX UAECHTU(PHUKALMU U IPOMBIIUICHHBIX
IIPOM3BOJICTBE IIPOU3BO/ICTBEHHOM J1€ATEILHOCTH CIOCOOOB MOJTyYEHHUS
YeJI0BEeKa UX (PU3UKO-XUMUUECKUMHU
CBOMCTBaMH
4 |Pa3gen 4. CtpoeHue u HccnenoBats crpoenue u ceoiictea |KonTpoJsbHasi padora
CBOICTBA OPraHMYeCKHUX OpPraHM4eCcKHX BelecTB «CTpoeHHe H CBOMCTBA OPraHN4YeCKHX BelecTB
BellecTB
4.1 |Knaccudukanus, cTpoeHHE U Knaccugunuposars opranuueckue 1. 3ajaHus Ha COCTaBJIEHUE HA3BaHUM OpPraHMYECKUX COCIUHEHHM
HOMEHKJIaTypa OPraHMYECKUX  |BELIECTBA B COOTBETCTBUHU C UX 10 TPUBHAJIBHOM MJIM MEXIYHAPOIHOM cUCTEMaTH4YECKON
BEIIECTB CTpPOCHUEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U COKPALEHHBIX
CTPYKTYPHBIX ()OPMYJI OPIraHUYECKUX BELECTB OTIEIbHBIX
KJIACCOB
3. 3agauu Ha ornpeeneHue npocTeiiei GopMybl OpraHu4ecKoit
MOJIEKYJIbI, HCXOJIs U3 DJIEMEHTHOIO cocTasa (B %)
4.2 |CBoiicTBa OpraHU4eCKUX YcranaBiaMBaTh 3aBUCUMOCTD (pu3HKO- | 1. 3a1aHus Ha cocTaBlIeHUE YPaBHEHUIN XUMUUYECKUX peakLuii ¢

COEIUHEHUI

XHUMHYSCKHUX CBOMCTB OpPraHu4€CKux
BCHICCTB OT CTPOCHUA MOJICKYJI

y4acTHEM OpPTraHMYECKUX BEIIECTB HA OCHOBAaHMH MX COCTaBa U
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHUE YPABHEHUM XUMHUECKUX PEaKIIHid,
WJLTIOCTPUPYIOMINX XUMHYECKHIE CBOMCTBA C YIETOM MEXaHH3MOB
MPOTEKaHMs JJAHHBIX PeaKIuil U TeHeTHYECKON CBS3U




Ne Mopnyas / Pasnen / Tema PesynbraTr 00yyeHus THbI OLEHOYHBIX MEPONPUATHI
OpPraHMYECKUX BEILECTB PA3HBIX KJIACCOB
3. PacyeTHble 331a4u 110 ypPaBHEHUSAM PEAKIUI C y4acTUEM
OpPraHUYECKUX BELIECTB.
4. JIaboparopHas pabota «lloimydyeHue 3TuieHa U U3y4eHUe ero
CBOMCTB»

4.3 |OpraHnuueckue BellecTBa B OO00CHOBBIBATH 3HAUYEHUE U [IpakTHKO-OpHEHTHUPOBAHHBIE 3aJaHUSI IO COCTaBJICHUIO
KHU3HE/IEATEIIbHOCTHY YEJIOBEKa. |PUMEHEHUE OPraHMYEeCKUX BEIECTB |XMMHUUYECKHX peakluil ¢ yyacTHeM OpraHMYeCKUX BEIIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOM M IPOM3BOJICTBEHHOM UCIIOJIb3YEMBIX JUI UX UACHTU(DHUKALMY B OBITY U
OpraHMYECKUX BEILECTB B NeSITeIbHOCTH YeJIOBEeKa UX (PU3MKO-  |IPOMBIIIJICHHOCTH.

POMBIIIJICHHOCTH XUMHAYECKHUMHU CBOWCTBAMH
5 |Pa3pmen 5. Kuneruueckue u Hccaenosarsh papHOBecHE U KontpoabHnas pa6ora
TepMOJAMHAMHYECKH e CKOPOCTh XHMUYECKHX peaKIuid «CKOpOCTh XUMHYECKOH peaKkiui 1 XUMHYeCKoe PABHOBECHE»
3aKOHOMEPHOCTH NPOTEKAHUA
XHMHUYECKHX peakuui
5.1 [Kunernueckue 3akoHoMepHOCTH |MccnenoBars BiusiHue KoHIeHTpauu | 1. JlabopaTtopnast pabota Ha BEIOOD:

MPOTEKAHUS XUMUYECKUX
peakuuii

pearupyoIux BEeIecTB U
TEMIIEPATyPbl HA CKOPOCTh
XMMHUYECKHUX peaKIuii

— «OmnpeneneHue 3aBUCUMOCTH CKOPOCTU PEAKLIUU OT
KOHIIEHTPALUH PEearupyrolnX BEIIECTBY;

— «OmnpeneneHue 3aBUCUMOCTH CKOPOCTU PEAKLIUU OT
TEeMIIEPATypPbI».

2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/ITaHUS HA
aHanu3 (PaKToOpoB, BIUSIOMIMX HA U3BMEHEHUE CKOPOCTH
XUMHYECKON peaKiuu




Ne Mopnyas / Pasnen / Tema PesynbraTr 00yyeHus THbI OLEHOYHBIX MEPONPUATHI
5.2 |TepmoauHaMuveckue HccnenoBaTh BIUSHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX () (HEKTOB XUMHUUECKUX PEAKIIUN
3aKOHOMEPHOCTH NPOTEKaHUsI  |KOHLIEHTPALMU BELIECTB, peaKLuu U OIpeesieHNe TUIa peakuy (1o TeruioBoMy 3 dekry: sk30- u
XUMHUYECKHX peaKIuii. Cpeabl U TeMIIepaTypbl Ha CMELIEHUE |9HIAOTEPMHUYECKHUE).
PaBHOBecHe XUMHUECKUX XMUMHUYECKOI'0 paBHOBECHUS 2. IlpakTuKO-OpUEHTUPOBAaHHBIE 33/1aHUS HA IPUMEHEHHE
peakuuii npunnuna Jle-lllarenbe 11 HaXOXKSHHUS HAIIPABICHUS CMEILICHUS
paBHOBECHS] XUMHUYECKON peaKkLUu U aHaIu3 (GaKTOpOB,
BJIMSIOLINX HA CMELIEHUE XUMUYECKOI'O PAaBHOBECHS.
3. JJabopaTtopHas pabota «M3yueHue BIUsSHUS Pa3TuIHBIX
(haKkTOpPOB HA CMEIICHNE XUMUYECKOTO PAaBHOBECH S
6 [Pa3gen 6. JucnepcHble HccnenoBars nucnepcHblie cucrembl | KonTpoJsibHasi padora nmo teme «/lucnepcHbie cucreMbD)
CHCTEeMBI
6.1 |[ducnepcHbie CHCTEMBI U Pa3nuuath UCTUHHBIE PAaCTBOPHI, 1. 3ajaun Ha IPUTOTOBJICHUE PACTBOPOB.
(akToOpbl UX YCTONYHUBOCTH KOJUIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHBIE 33/1aHUS Ha
rpy0oucnepcHble CUCTEMbI Ha JMCTIEPCHBIE CUCTEMBI, UCIIOJIb3yEMbIE B OBITOBON U
OCHOBE XUMHUYECKOT0 IKCIIEPUMEHTA  (IIPOM3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKA.
6.2 |UccnenoBaHue CBOWCTB HccnenoBaTh pU3NKO-XUMHUYECKHE JlaGoparopHas paboTa (Ha BbIOOD):
JUCTIEPCHBIX CHCTEM CBOMWCTBA pa3IMYHBIX BUJIOB — IIpuroroBnenue pacTBOpoOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanue TUCHEPCHBIX CUCTEM.
7 HccaenoBarsb cBoiicTBa

Pa3nea 7. KauecTBenHbie
peakuuu 00HapyKeHus
OpPraHnu4yecKux
HEOPraHUYE€CKHUX BEUICCTB

OPraHUYeCKUX M HEOPraHMYeCKHX
BeIEeCTB C UCII0JIb30BaHUEM
Ka4YeCTBEHHBbIX peakuui




Moayas / Paznen / Tema

PesynbraTr 00yyeHus

THbI OLEHOYHBIX MEPONPUATHI

7.1 |OGuapyxenne Heoprannueckux |MccnemoBars kauecTBeHHbIC peaknuu | 1. Jlaboparopras pabota (Ha BeIOOD):
KaTUOHOB U aHHMOHOB HEOPraHUYECKUX BELIECTB — AnanuTudeckue peakuuu katuoHos [-VI rpynm;
— AHaMTUYECKHE peaKluu aHUOHOB.
2. IIpakTryeckue 3ajaHus HA COCTaBJICHUE YPABHEHUN peaKInii
oOHapy>keHHs1 KaTuOHOB [-VI rpynm u aHHOHOB, B T.4. B
MOJICKYJIIPHON U MOHHOHU (hopmax.
7.2 |OGHapyxenue oprannueckux  |MccnemnoBars kauecTBeHHbIe peakuu |1. JJaboparopnas pabota (Ha BbIOOD):
BEIIECTB OT/AETBHBIX KJIACCOB C |OPTraHMYECKHUX COCIUHEHHMA — KadecTBeHHbIE peakliiy Ha OTENIbHbIE KJIACChl OPTaHUYEeCKHUX
MCII0JIb30BaHUEM KaUECTBEHHBIX |OT/IEIbHBIX KJIACCOB BEIIIECTB;
peakuuin — KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIMHEHMM 110
(YHKIIMOHATLHBIM TPYTITIaM.
2. [IpakTuyeckue 3a1aHus Ha COCTaBICHUE KaUeCTBEHHBIX
peakiuii 0OHapy>KeHUs OPTaHNYECKUX COCTUHEHHMA
Il | IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/iep:KaHue NPUKJIATHOT0 MOIYJIs)
8 |Pa3men 8. OuenuBath nocJjieacTBus ObITOBOH |3ammTa Keiica (c yuerom Oyayuieii npogeccnoHaIbHOM

Xumus B ObITY H
NPON3BOJACTBEHHOI
AeATeJJbHOCTH YeJI0BeKa

U MPOU3BO/ICTBEHHOM 1€eATEJIHLHOCTH
YeJI0BeKAa ¢ MO3MIUIA
IKOJIOTMYEeCKOH 0€30MacCHOCTH

AesITeIbHOCTH)

Xumus B ObITY U
IPOM3BO/ICTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa

O1leHNBAaTh ITOCIEACTBUS OBLITOBOM U
MIPOU3BOJICTBEHHOM NEATENbHOCTH
YyeJIoBEKA C MO3UIIHI DKOJIOTHUECKON
0e30macHOCTH

Ketic (¢ yuerom Oyayuieit nmpodeccoHanbHON AESTEIbHOCTH)
Bo3MoOKHBIE TEMBI KEHCOB:

1. IloTennenue kKIuMaTa U BICBOOOXKI€HUE ra30BbIX THIPATOB CO
JTHA OKeaHa.

2. bynyiuue marepuaisl 1715 aBUa-, MallIMHO- U IPUOOPOCTPOEHUSI.
3. HoBsle maTepuaibl A COTHEUHBIX OaTapei.

10




Ne Mopnyas / Pasnen / Tema PesynbraTr 00yyeHus THbI OLEHOYHBIX MEPONPUATHI
4. JlekapcTBa Ha OCHOBE PaCTUTEJIbHBIX IIPENapaToB
9.1 [Pa3men 9.1. UccienoBanne u |MHTepnpeTHpoBaTh XUMHYECKHE 3ammTa y4eOHO-MCCIeJ0BATEILCKOr0 POEKTa (¢ y4eTOM
XHMHUYECKH aHAJIN3 00bEKTOB |[pouecchl U siBJIeHHs B OMocepe  |Oyayueil npogecCHOHAIBHOM AeSITeIbHOCTH)
ouochepbl
9.1.1 |OcHoBbI Ma6OpaTOPHOU BrInoaHATE NOJHBIN UK 1. JlJabopaTopHas pabota «OCHOBBI JIA0OPATOPHOU MPAKTHKNY.
MPAKTUKU B IPOGECCHOHATIBHBIX |IKCIIEPUMEHTAILHOTO UCCiIeI0oBaHus C |2. THIOBBIE pacyeThl M0 TEMATHKE KCIIEPUMEHTA.
nabopatopusix coOroieHreM mpaBmil 6e30macHoro (3. 3agaun Ha BBIYUCIICHUE CPETHETO 3HAUCHHUS
oOpareHusi ¢ BeeCTBAMH U SKCIEPUMEHTAIBHBIX JTAHHBIX, IIOTPEIIHOCTH.
nabopaTopHBIM 000PYI0BaHUEM 4. TlpencraBnenue pe3yibTaTOB SKCIEPUMEHTA B PA3TMUHON
¢dopme (Tabnwuia, rpaduk, OTUET, TOKIA], TIPE3CHTAINS).
9.1.2 | Xumnueckuii ananus mpo0 Bojb! [ccneqoBarh XMMHUYECKH COCTaB 1. Tect «CBONCTBA U COCTaB BOOBD».

po6 BOBI

2. 3ananue «XUMHYECKUN COCTaB BOJBI, TUIT BOABI U CIIOCOOKI €
IPUMEHEHU» (C UCTIOIb30BaHUEM HOPMATHBHBIX IOKYMEHTOB).
3. I[IpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUUECKHE 3aJaHuUsI Ha
COCTaB BOJIbI M CTIOCOOBI BHIPAKEHUSI KOHIEHTPALUH U ITepecueT
KOHLEHTpalUH (C UCIIOJIb30BAHNEM HOPMATUBHBIX IOKYMEHTOB).
4. Jlaboparopnas paboTa Ha BEIOOD:

— OuucTKa BOABI OT 3arpsi3HEHUI;

— Omnpenenenue pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenue )XeCTKOCTH BOJIBI M CITIOCOOBI €€ YCTPaHEeHUS
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Moayas / Paznen / Tema

PesyabraT 00yuenuns

THbI OLEHOYHBIX MEPONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIIb
Kau4eCTBa MPOAYKTOB IIUTAHUS

HccnenoBath XMUMUYECKUNA COCTAB
MPOJYKTOB MUTAHUS

1. Tect «Opranuyeckre 1 HEOPraHMUECKUE BEUIECTBA, BXOIAIINE
B COCTaB IPOJIYKTOB MUTAHUS.

2. [IpakTHKO-OPHUEHTUPOBAHHBIE 33JaHUS 110 KyJIUHAPHON
TEeMaTHKeE.

3. JlJabopaTtopHas padota (Ha BBEIOOD):

— OOHapy>KeHue HUTPATOB B MIPOIYKTaX MUTAHUS;

— HccnenoBanne npoayKTOB MUTaHUS HA HAJIMYKE YTIIEBOJOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpT) Ha HaJH4KE YIJI€BOJOB (Kpaxmal,
IJII0K03a, caxapo3a)

914

XUMHUYECKU aHaIu3 Mpod
IIOYBBI

WccnenoBarh XUMHUYECKUN COCTAB
1po0 MOYBEI

1. Tect no Teme «XMMHUECKUH COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YI00pCHUID).

2. 3aganue «B3auMoCBsA3b cOCTaBa IIOYBEI, THII IIOYBBI U €€
Ha3HAYCHHUSI.

3. JlJabopaTopHas padota (Ha BEIOOD):

— OOHapy’keHHe HeOpraHUYeCKUX MpUMeceil B MpoOax MouBkl;
— Omnpenenenne pH BogHOMI

BBITSKKH TOYBBI, €€ KUCIIOTHOCTH U IEIOYHOCTH

9.15

Hccnenosanue o0bEKTOB
ouocdepsl

HccnenoBath XMMHUUECKUNA COCTaB
00BEKTOB OHOChEpPHI Ha TpUMeEpe
MIPOTYKTOB IMUTAHUSI, BOJIBI M TIOYBBI

VY4eOHo-1ccae10BaTeNbCKUM MPOEKT B 00J1aCTH HCCIEI0OBAHUS
00BEKTOB OHOCHEPHI.

Bo3MoxHBIE TEMBI ITIPOCKTOB!

1. UccnenoBanue coctaBa MUHEPAIHHON BOJIBI M PEKOMEHIAIINN
IO €€ UCTIONIb30BAHUIO.

2. UccnenoBanue pa3pymaronero AeCTBUS NPUPOIHON BOJIBI HA
CTPOUTENIbHbIE MaTEpPHAIIBI.

12




Moayas / Paznen / Tema

PesynbraTr 00yyeHus

THbI OLEHOYHBIX MEPONPUATHI

3. CocraBiieHHe TPOEKTa [[BETHUKA/Oropoja/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHATH3UPOBAHHBIX TIOYB.

4. CocraBieHue cOalaHCHPOBAHHOTO MEHIO Ha JIeHb (HEJIeNI0) B
3aBUCHUMOCTH OT COJIEP>KaHUSI XUMUYECKUX MAKpO U
MHUKPO3JIEMEHTOB B ITPOYKTaX MUTAHHUS.

5. UccnenoBanue KkauecTBa NUTHEBOI BOEL.

6. Uccrnenoanue nmpoO BOJAONIPOBOAHON BOJIBI HA TIPEIMET
yCTpaHEHUS )KECTKOCTH.

7. YcTpaHEHHE )KECTKOCTH BOJIBI B CEJIBCKOXO03AMCTBEHHOM
NeSATSIIEHOCTH

9.2

Pa3znea 9.2. UcciienoBanmne u
XMMHYECKHIl aHAJIN3 00HLEKTOB
TexHochepsl

HNuTepnpernpoBaTh XUMHYECKHE
npouecchl U sBJeHUs B TexHoc(hepe

YueOHO-nccIe10BATEIBCKHH MPOEKT (C y4eToM Oyayuiei
npodeccHoHAIBLHOM JesITeJIbHOCTH)

9.21

OcHoBBI 1a00OpaTOPHOIA
NPaKTUKU B IPO(ECCHOHATBHBIX
nabopaTopusix

BBINOIHATE ITOMHBIN LUK
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS C
co0JII0/ICHMEM TIPaBUII OE3011aCHOTO
oOpalleHus C BellecTBaMu U
1a00paTOPHBIM 000py10BaHHEM

1. JJaboparopHast pabota «OCHOBBI JJAOOPATOPHON MPAKTUKIY.
2. TumnoBbIe pacyeThl IO TEMAaTHUKE IKCIIEPUMEHTA.

3. 3aaun Ha BBIUKCIICHUE CPEIHET0 3HAYCHUS
JKCIIEPUMEHTATBHBIX JIaHHBIX, TOTPEUTHOCTH.

4. IpencraBneHue pe3ynbTaToOB IKCIEPUMEHTA B Pa3TUIHON
dbopme (Tabnuna, rpaduk, OTYET, TOKIA], MPE3CHTAIIHS).
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Moayas / Paznen / Tema

PesyabraT 00yuenuns

THbI OLEHOYHBIX MEPONPUATHI

9.2.2

XUMHUYECKUH aHAIU3 TPOO
TEXHUYECKOU BOIBI

HccnenoBarh XUMHUYECKUN COCTAB
Mpo0 TEXHUYIECKOU BOJIBI

1. 3agaun Ha onpeieNieHne METaIOB, HEOPTaHUYECKUX aHUOHOB U
OpPraHUYECKUX BEUIECTB B TEXHUYECKOHN BOJIC PA3HOI0 Ha3HAUYCHMUSI.
2. [IpakTHKO-OpUEHTHPOBAHHBIC TEOPETUUCCKHE 3a]JaHuUs Ha
COCTaB BOJIBI ¥ CIIOCOOBI BBIPAKEHUSI KOHIICHTPAIIUK 1 TIepecueT
KOHIICHTpAIui (C UCTI0JIb30BaHUEM HOPMATUBHBIX JOKYMEHTOB).
3. 3amanne « XMMHUYECKHH COCTaB TEXHUYCCKOM BOJIBI, THIT BOJBI M
CrocoObl €€ MPUMEHEHHUS» (C UCTIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas padoTa (Ha BEIOOD):

— OnpezienieHre XJIOPUA0B METOJOM TUTPOBAHUS B TEXHUUECKOU
BOJIE;

— OnpeiesieHne KECTKOCTH TEXHUYECKON BOJIBI METOIOM
TUTPOBAHUS

9.2.3

XUMUYECKUN KOHTPOIIb
KayecTBa BO3/1yXa

Hccnenosath COACPIKAHUC
YTJICKUCIIOTO I'a3a B BO3AYyXC

1. Tect mo TeMe « XMMHUYECKHUIT COCTaB aTMOC(EPHOTO BO3AyXa U
BO3/yXa paboueil 30HbI».

2. [IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHHSI HA XUMUUYECKUN aHAIIN3
COCTaBa BO3/yXa.

3. JJabopaTtopHas pabota «OrnpeaeneHue coaepKaHus
YTIIEKHCIIOTO Ta3a B BO3AyXe

MTOMEMICHHUS IKCTIPECC-METOIOM
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Ne Mopnyas / Pasnen / Tema PesyabraT 00yuenuns THbI OLEHOYHBIX MEPONPUATHI
9.2.4 | Xumuueckuii aHanu3 mpod HccnenoBath mpoObI MaTepraioB 1. IIpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS IO XUMUYECKOMY
MaTepHajoB CTPOUTEIHHO- CTPOUTENBHO-PECTaBPALIMOHHOM aHaIM3y Mpod MaTepualIOB CTPOUTEIHHO-PECTaBPAIIOHHON
peCTaBpallMOHHON JEATEIbHOCTH |IESTEILHOCTH U JU3aiiHa NEeSTeIbHOCTH U JU3aiiHa.
U au3aiiHa 2. JJabopaTopHas padota (Ha BBEIOOD):
— M3rorosienue kpacok (1oa0op MUITMEHTOB U CBSI3bIBAIOIINX
BEIIECTB);
— HMccnenoBanne CBOMCTB BSDKYIIUX BEIIECTB HAa IPUMEPE TUTICA
9.2.5 |MccnenoBanue 00bEKTOB HccnenoBaTh XuMUYEeCKUI cOCTaB Y4eOHo-Hccae10BaTeIbCKUI MPOEKT B 00JIACTH HCCIIEI0BaHUS

TeXHOC(EPHI

00BEKTOB TeXHOC(hEPHI Ha IPUMEPE
TEXHUYECKOHN BOJbI U MAaTEPUAJIOB
CTPOUTEIBHO-PECTABPALIMOHHOMN
JIeITEILHOCTH U JHU3aiiHa

00BEKTOB TeXHOC(HEPHI.

Bo3MoxHBIE TEMBI TPOEKTOB:

1. KoHTposbh KauecTBa TEXHUYECKOUW BOJIBI PA3HBIX BHJIOB B
cootBeTcTBUU ¢ MeToaukamu o ['OCT.

2. Co3/iaHue AeKOpaTUBHON MITYKATypPKH.

3. [TurMeHTHI B U3JENUAX U3 CTEKIIA.

4. UccnenoBanue pa3pymiaroniero 1eHCTBUs BOAbI Ha
CTPOUTENbHBIE MaTepPHAIIbI.

5. OneHka cocTosTHHS BO3/1yXa paboueil 30HbI CIIEIUAINCTa
(TexHomora, CTpOUTENS | T.II., C yU€TOM 00JIaCTH
npo¢eCcCuOHANBHON NeATETFHOCTH) B COOTBETCTBUH C
HOPMATUBHBIMH JIOKyMEHTAMHU
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2. Ouenounnle cpeacrsa mo OYIL.07 Xumus

2.1. OueHounble cpeacTBa Tekymero KoHTpoJsa no OYIL.07 Xumus

Tekymuii KOHTPOJIb PE3yJIbTATOB OOYYEHUS] MOXKHO OCYILECTBIISThH
pa3IMYHBIMA METOJAAaMU U C TMOMOUIBIO PAa3IMYHBIX OILICHOYHBIX cpeAcTB. [lo
OVII.0O7 Xumusi B KauecTBE CPEACTB TEKYLIEro KOHTPOJS NPUMEHSIOTCS
BOITPOCHI 111 OPraHU3AIMU YCTHOTO U MUCbMEHHOTO ONpPOCca, CUCTEMBI 33JIaHUI B
TECTOBOU dopme, 3a7auu U YNPaXKHEHUs, IPAKTUKO-OPUECHTUPOBAHHbBIC 3a1aHUS
(TeopeTuveckue, pacueTHbIe, CUTYallMOHHBIC), TAOOpaTOpHbIE PAOOTHI U pyTHE
OIICHOYHbIE MeporpusaTus. Huxke nmpuBeieM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuii B TecTOBOM opme

Cucrema 3amaHuii B TECTOBOM (opme — 3TO coaeprKaTelibHas CHCTEMA,
OXBaTBIBAIOIIAsl B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HaHWI. B oTiiMunMe OT TECTOB, B
CUCTEMax 3a/IaHUM BEPOSITHOCTh MPABUIIBHOIO OTBETA HA MOCJEAYIONIEE 3aJaHue
MOET 3aBUCETh OT BEPOSATHOCTHU MPABUIIBHOTO OTBETA HA MPEABIAYIIUE 3aJaHUSL.

st Toro 4troObl Ha OJHOM COJEPXKATEIHbHOM MaTepuaie MOKHO ObLIO
COCTaBUTh HECKOJIbKO BapUaHTOB TECTa, KOHCTPYUPYIOT ©0a3zy 3aJaHuil B
TectoBor popme. Ecnu ecTh KOMITbIOTEPHBIE IPOTrPaMMBbI T€HEPAIUU TECTOB, TO B
MporpamMMmy CO3JaHusl TeCTa BBOJUTCA 0a3a, BKIIOYAIOLIasl B ceOsl mapauieiabHbIe
N0 COJIEPXKAHUIO U TPYAHOCTHM BapUAHTBl OJHOTO M TOTO K€ 3aJaHus. ITO
O03HAYaeT, YTO MPOBEpKa 3HAHUS MPU3HAKOB, CBOMCTB, cOCTaBa, (QYHKIHUN
OJIHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHa Ha 0a3e OJHOTO U TOTO Ke
3a/laHus, MEHSIOIIETO B CBOEM TEKCTE TOJhKO Ha3BaHME ATHUX OOBEKTOB. DTH
3a/1aHUs Ha3bIBAIOT (PACETHHIMU, T.€. UMEIOIIIUMU MTEPEMEHHBIC JIEMEHTHI.

[IpuBeneM mpumep CUCTEMBbI 33JaHUK B TECTOBOM (opMe, BKIIOUAIOIICH
(aceTHbie 3aaaHus (PaceTsl B 3aJaHUH 3aKIIOYEHBI B (QUTYPHBIE CKOOKH).

Haszeanue tembl Tema 1.1 «CtpoeHre aTOMOB XMMUYECKUX
3JIEMEHTOB U NPUPOJA XUMUYECKOU CBA3U»

Pesynbrar 0O0ydyenust | CocTaBisiTh XUMUYECKHUE (HOPMYJIBI COCTMHEHUN
B COOTBETCTBUM CO CTEIIEHBKO  OKHUCIICHUS
XMMHUYECKUX DJIEMEHTOB, UCXOJI1 U3 BAJICHTHOCTHU
Y DJIEKTPOOTPULIATEIBHOCTH

OO01me KOMITETEHIINN OK 01

Bri0epure o1uH NpaBWIbHbIA OTBET:
1. Atombl C 1 S1 UMEIOT OAMHAKOBOE YHCIIO:
A) HEUTPOHOB B s/Ipe
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b) sHepreTuueckux ypoBHeH

B) a1exTpoHOB Ha BHENTHEM YHEPTETUYECKOM YPOBHE

I') anexTpoHOB

2. B psagy xummnueckux snemeHToB Li—-Be—B—C metannuueckue cBoiicTBa:

A) ycuiamBarTCs

b) ocnaGesarot

B) He menstoTcs

I') u3mMeHs0TCS NepUoOANIECKU

3. K s-anemMeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. Ilytem coenuHeHUs aTOMOB o1 HoMepoM 11 u 17 oGpasyercs BelecTBo
C XUMHYECKOU CBA3BIO:

A) noHHoM

b) xoBaneHTHOM MOISIPHOM

B) xoBaneHTHON HEMOISAPHOI

I') MmeTanmnuaeckoit

5. {KOJMYEeCTBO OJJEKTPOHOB B AaTOME, KOJIMYECTBO JSHEPIeTUUYECKHUX
YPOBHEM; KOJUYECTBO OJJICKTPOHOB Ha TMOCIEAHEM DSHEPreTHUYECKOM YpPOBHE;
KOJMYECTBO MPOTOHOB B SIIPE aTOMa} COOTBETCTBYET

A) HOMEpy nepuoaa

b) Homepy rpynisl

B) nopsinkoBomy HOMEpY

6. {xyopuay Oapus, aimaszy, aMMHUaKy, CEpHON KHUCJIOTE } COOTBETCTBYET

A) MOHHAas XMMHUYECKas CBS3b

b) koBasieHTHas MOsIpHAST XUMUYECKAsI CBSI3b

B) xoBasieHTHast HETIOISIPHAS XUMHUYECKas CBS3h

7. {cBsi3b, 00pa30BaHHAs 3a CUET 00pa30BaHUS OOIIUX AIEKTPOHHBIX Map;
CBsI3b, 00pa30BaHHas 3a cueT 0000IECTBICHUS BAJICHTHBIX AJICKTPOHOB; CBS3b,
oOpa3oBaHHAs 3a CUET ICKTPOCTATHUECKHUX CHJI MPUTSHKEHHUS | Ha3bIBACTCS

A) noHHou

b) meTannmueckoit

B) xoBanenTHoM

8. {B mopsaKe BO3pacTaHUsI METAJUIMUYECKUX CBOMCTB; B MOPSAKE yOBIBAHUS
paanyca aTOMOB; B TTOPSJIKE BO3pACTaHUS KUCIOTHBIX CBOMCTB JICTYYHX
BOJIOPOJIHBIX COSIUHEHUH } 3JIEMEHTHI PACITOJIOKEHBI B PSTY

A) K, Ca, Sc
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b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxJieHuii BepHO J1s1 31eMeHTOoB { VA rpynnsl , [VA rpynmnsi,
[A rpynmebi}

A) obmas popmyna aeTydyero BogopoaHoro coequHenus RH4

b) He 00pa3yroT JeTyunx BOJAOPOAHBIX COETUHEHUMN

B) 1o 3aBepiieHns SJHEPreTHYECKOI0 YPOBHS HE XBAaTAET TPEX AIEKTPOHOB

10. Cpenu BemecTB, ykazaHHbIX B psiay {NH3, 02, HCI, SO2; CaO, HNO3, CI2,

CO2; H2S04, HI, CuCl2, CH4, NH3}KOJIM4Y€CTBO COCIMHEHUI C KOBAJICHTHOM
ITOJISIPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

11. XuMuueckas cBsi3b B MOJIEKYJIaX {030HA U XJIOPHJIa KAJIbIIHI; CEpHOMN
KHCJIOTBI U XJIOPU/Ia aMMOHHS; CEPHOM KUCIOTHI M 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJsipHAs U UOHHAS

b) koBasieHTHas MoNsipHAst U KOBAJICHTHAsI HEMOJsIpHAs

B) KoBasieHTHas HEMOISIPHAS] K HOHHAS

Kak BUAHO W3 MPUBENEHHOTO MpUMeEpa, Kaxaoe (haceTHoe 3aJaHre MOXKET
OBITh MPEeoOpa3oBaHO B HECKOJBKO PAa3IMYHBIX BAPUAHTOB OJHOTO 3aJaHUs
TecToBOM cucteMbl. [lpu opraHuzanuum aBTOMATU3UPOBAHHOTO TEKYLIETO
KOHTPOJIS TOSIBIIIETCS BO3MOXHOCTh TEHEpaluu OOJBIIOTO  KOJIMYECTBA
BapUMaHTOB TeCTa, MpPU OTOM 3aJaHus, TMOJydyeHHble u3 (acera, OyayT
napajuieiabHbI [0 COJAEPKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHyecKkue 3aJaHUS U 32124

[IpakTyeckne 3amaHusi W 3aJayd, 4YacTO HCHOJIb3yEMblE B KaueCTBE
TUIAKTUYECKUX CPEACTB B E€CTECTBEHHOHAYYHBIX IUCHUUIUIMHAX, TAKXKE MOTYT
ObITh (paceTHbIMH. B0O3MOXHO NMpUMEHEHHE 3a7ad C BapHaHTAMH OTBETa IS
y100CTBa OpraHU3alMi aBTOMATU3UPOBAHHOTO KOHTPOJIS.

[IpakTrueckue 3aAaHus U 337a41 NMPEACTaBICHBI B pa3ienax:

1. OcHOBBI CTPOEHHA BelIeCTBA — 33/1a4l HAa COCTABJICHUE XUMHYECKUX
(dopMy1 IBYXaTOMHBIX CO€IMHEHUN (OKCUIOB, CYIb(UI0B, TUIPUAOB U T.I1.).

2. XuMH4YecKHe peakiuumn

2.1. 3ajaun Ha cOCTaBI€HUE YPAaBHEHUI PEaKIUil: COEIMHEHHUS], 3aMEIICHUS,
pa3NoKEeHMs, OOMEHAa M PEaKIMil C y4aCTHEM KOMIUIEKCHBIX COSAMHEHUH (Ha
MpUMEpe TUJIPOKCOKOMIUIEKCOB  QIIOMUHHUS W  1LHUHKA); OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX pEaKUUid C MUCHOJIb30BAHUEM METOJAa AJIEKTPOHHOIO
OajlaHca; ¢  y4YaCcTMEM  KOMIUIEKCHBIX  COEQUHEHUH (Ha  mIpumepe
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I'MJIPOKCOKOMILIEKCOB LIMHKA U aJTFOMUHUS).

2.2. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIINU
COCIMHEHHSI; MacCOBOW WM OOBEMHOM [OJM BBIXOJA MPOAYKTAa pEaKUUU
COCIUHEHHUS] OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI Ta30B;
KOJIMYECTBEHHBIX XapAKTEPUCTHK HCXOIHBIX BEUIECTB U IPOAYKTOB PEAKIUU;
Macchl (00beM, KOJMYECTBO BEUIECTBA) MPOAYKTAa PEAKIMM, €CIU OJHO U3
BELIECTB JaHO B BHJAEC pacTBOpa C ONPENEIECHHOM MAacCOBOW  JOJIeH
PacTBOPEHHOI'O BEILIECTBA.

2.3. 3agaHus Ha COCTaBJICHUE MOJEKYJSPHBIX M HWOHHBIX pEaKUuid C
Y4aCTUEM OKCHJOB, KHCIOT, OCHOBAHUN M COJIEW, MOHHBIX PEAKUMU THAPOIU3A
COJIEH, YCTAHOBJIEHNE U3MEHEHUS! KUCIIOTHOCTU CPEJIBI.

3. CTpoeHne U CBOMCTBA HEOPraHUYECKHUX BelIeCTB

3.1 3agaun Ha pacueT MaccoBOM J0JM (Macchl) XMMHUYECKOIO 3JIEMEHTa
(coenuHeHus) B MOJIEKYJie (CMecH).

3.2. [Ilpaktuueckue 3agaHusi MO KiIacCU(PUKAIMK, HOMEHKJIAType M
XUMUYECKUM (DOpMyJIaM HEOPTraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB.

3.3. IlpakTnueckue 3aaHusl HA ONPENEIICHHE XUMHUYECKOW AKTHBHOCTH
BEILIECTB B 3aBUCMMOCTH BHJla XMMHUYECKOM CBSI3M M THUNA KPUCTAJUIMYECKOU
PELIETKA.

3.4. 3amaHus Ha COCTABJICHUE YPABHEHUN XUMUYECKUX PEAKLIUN C yU4aCTUEM
IPOCTBIX U CJI0KHBIX HEOPIaHMYECKUX BEIIECTB: OKCUAOB METAIJIOB, HEMETAJIIOB
1 aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI U aM(OTEpHBIX
TUAPOKCUZIOB, HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIMX HX CBOWCTBA U
CIOCOOBI MOTYUYEHUS.

4. CTpoeHue ¥ CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3amaHus Ha COCTaBJICHUWE HA3BaHWW OPraHWYECKUX COCOUHEHHM I10
TPUBHUAJIBHOW WJIM MEXKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3apgaHusi Ha COCTAaBJEHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(opMyJ1 OpraHMYECKUX BEIIECTB OTIAEIbHBIX KJIaCCOB.

4.3. 3amaum Ha onpeneseHUWE NpocTediedl QopMysbl OpraHUYECKOM
MOJIEKYJIbI, UCXOS U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3aiaHus Ha COCTAaBJIEHUE YPABHEHUN XUMUYECKUX PEAKIUN C yYACTUEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHHS.

4.6. 3amaHWsi Ha COCTaBJIEHHWE YPABHEHUNW XHUMHUYECKUX PEAKIUU,
WUTFOCTPUPYIOIUX XUMHUYECKHUE CBOMCTBA C yY4E€TOM MEXAHHU3MOB NPOTEKAHUS
JAHHBIX PEAKUUMHA M TEHETHYECKON CBSI3W OpPraHMYECKUMX BEIIECTB pPa3HbIX
KJIACCOB.

4.7. PacueTHble 3a/1ayy 10 YPaBHEHUSIM PEAKIMI C y4acTUEM OpPraHUYeCKUX
BELIECTB.
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5. KuHeTn4eckue ¥ TepMOJAMHAMHMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS
XHMHMYECKHUX peaKiuii

5.1 IIpaktnueckre 3agaHusl Ha OLICHKY M3MEHEHHsI CKOPOCTH XWMHYECKON
peaKkIuy W HaIMpaBJICHUs] CMEIIEHUS PABHOBECHUS C UCIIOIb30BAHUEM IPHUHIIUIA
Jle-Illarenbe.

5.2 3amaum Ha pacueTbl TEIIOBBIX A(P(HEKTOB XMUMHYECKUX pEeaKIuil u
ompeneneHue Tuna peakuuu (Mo  TemioBoMy  dddexty:  dK30- WU
SHIOTEPMUYECKHUE).

6. lucnepcHbie cucTeMbl

6.1. 3amaun Ha MPUTOTOBJIIEHUE PACTBOPOB.

7. KadecTBeHHbIe peaknuu OOHAPYKEHUS  OPraHMYeCKHUX WU
HEOPraHM4YeCKHUX BellecTB

7.1. IlpakThueckue 3aJaHusg HaA COCTABJICHUE YPAaBHEHUN peakuui
oOHapykeHusi katuoHoB [-VI rpynm um aHHOHOB, B T.4. B MOJICKYJISIDHOH U
MOHHOU (popmax.

7.2. llpakTnueckne 3aJaHUsl Ha COCTABJIECHUE KAYECTBEHHBIX PEaKIUU
0OHapy EHUsI OPTaHUYECKUX COCTUHECHUM.

9.1. UccienoBanue 1 XMMUYECKUIN aHAJIN3 00beKTOB Onocdepbl

1. TunoBeie pacyeTsl O TEMATUKE HKCIIEPUMEHTA.

2. 3agauM HAa BBIYUCIEHUE CPEAHEr0 3HAYEHHS DSKCIEPUMEHTAIBHBIX
JNAHHBIX, IOTPEIIHOCTH.

3. 3amanue «XHMMHUYECKHMH COCTaB BOJIbLI, THI BOJLI M CIIOCOOBI €€
MIPUMEHEHUS» (C UCII0JIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

4. 3apanne «B3auMoCBs3b cOCTaBa IMMOYBEI, THIT IIOYBBI M €€ Ha3HAUCHUS).

9.2. UcciienoBanue 1 XMMUYECKUI aHAJIN3 00bEKTOB TeXHOC(pepbl

1. TunoBbie pacyeThl MO TEMATUKE SKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCIECHUE CPEAHEr0 3HAYEHHS SKCIEPUMEHTAIbHBIX
JNAHHBIX, IOTPEIIHOCTH.

3. 3agaun Ha OMNpENEICHHE METAJJIOB, HEOPraHUYECKUX aHHUOHOB U
OPTaHUYECKUX BEIIECTB B TEXHUYECKOW BOJIE PA3HOTO Ha3HAYCHMUSI.

4. 3aganne « XUMUYECKUH COCTaB TEXHUYECKOM BOIBI, THIT BOJLI M CIIOCOOBI
ee MPUMEHEHUS» (C UCT0JIb30BAHUEM HOPMATUBHBIX JJOKYMEHTOB).

IIpuMepsl 3a1a4 0 Pa3HbIM TEMAM U CIUIJINHBI

I. C BapuanTaMu 0TBETOB

1. B peaxiuto, TepMOXuMUYECKOe ypaBHEHUE KoTopoit S + Oy = SO, + 297
kJ[x, BcTynmia cepa maccoil 1 r. KoinmuecTBO TEMIOThI, BBIAEIUBIIEECS MPU
3TOM, PABHO:

A) 9,28 xJIx

b) 74,25 xJIx
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B) 29,7 xJIx

2. YKaXuTe COJIb, BOJAHBIN PACTBOP KOTOPOU UMEET LICIIOYHYIO CPELY

A) cynbdat kanus

b) xnopun anmtomuHus

B) xapOonat kanus

3. Omnpenenure Ha3BaHUE BEUIECTBA, TJIaBHAs LIENb KOTOPOIO COCTOUT U3
YEeThIpEX aTOMOB YTJepoja, COJEPKUT KapOOKCUIBHYIO TPYIITY U OAHY JBOMHYIO
CBAI3b, a TAKKE PAIUKAIIBI METHII U 3THUII.

A) 3-metmi-3-3Tun0yTeH-3-0Bast KMCJIOTa

b) 3-metun-2-3tunlyren-3-oBas KMUCIOTa

B) 2-meTmin-3-3tun0yTen-3-oBasi KUCI0Ta

daceTHbIE 321a4U

4. CocraBbTe XUMHUYECKHE (HOPMYJIIBI JBYXaTOMHBIX COCIMHEHUMN: {CHUITUIU
Kanplus, ruapun Oapus, cyiabdun xenesa (III), okcua azora (II), okcun
anmomunud, xyopun xxenesa (II), autpun 6apus, oxcua prytu (1), okcua cypbMbl
(V); oxcun menu (1), xmopua prytu (I1), HUTpUI KaJIUsl, CUIIULIUA Mardusi, TUAPUT
amtomunud, cynbpua csuHua (II), Opomun nmuka, okeun yraepoga (II), okcun
xyopa (V); autpun Hatpus, uoaua meau (I), okeua xpoma (II), oxcup azota (V),
ruapun Hatpusi, xyopun xpoma (III), okcua xammsi, oxcun Mbrmbska (IID),
CyJb(ua IUHKA } .

5. Ilpu B3aumopeiictBuu {40; 20; 35} r cmecu {cepebpa U IMHKA; ITUHKA U
MEJI; MM | JKeJie3a} ¢ COJITHOM KHUCIOTOM BhIACIHIIOCH {6,72; 2,24; 5,6} nra3a
(1.y.). Onpenenurte MaccoByto A0Jt0 (B %) {IIMHKA; ME/IH; *Keje3a} B CMECH.

6.YpaBHANTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

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

Zn + K,Cr,07 + H,SO4 = ZnS0O,4 + Cr2(804)3 + K,SO, + H,0;

KCIO; + S = KCI + SO;} MeromoM 3JIeKTpOHHOrO OajlaHca; ONPEIeuTe
OKHUCJIUTENb U BOCCTAHOBUTEIT.

7. Onpenenure MOJICKYJSIPHYIO (OpMYyJy YIJIEBOAOPOAQ, COACPIKAIIETO
{80%; 85,7%; 75%} yrnepona. OTHOCUTENbHAS TJIOTHOCTH MAPOB BEIIECTBA IO
{Boztopoy; BO3ayxy; kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4H3

B) C2H6

B) CH4

BonpocurenbHbie GpOpMYJTHUPOBKHU:

8. Kakas mMacca ykcycHO#M KHCIOTHI OTpeOyeTcs JjIsl CUHTE3a ATHIAleTaTa
maccorr 140,8 1. Beixon sdupa npumute paBHbIM 80% OT TEOpPETHUECKU
BO3MOXKHOTO.
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9. KakuM peakTMBOM MOXHO OTJIMYUTh TIIUMLUEPUH OT IIHOKO3bI? COCTaBbTE
YpaBHEHUE KAYECTBEHHOM peaklHH sl OOHAPYKEHHs] MHOTOAaTOMHBIX CIIUPTOB
Ha MpUMEPE IITULEPUHA.

10. C moMo1ipi0 Kakoro peakTuBa MOKHO pacno3HaTh rajioreHu-uoHsl (Cl-
, Br-, 1-)? CocraBbTe ypaBHEHHs KaYECTBEHHBIX DPEAKIMI B MOJEKYJSIPHOU U
HOHHOU (hopMax. YKaKUTE MPU3HAKU PEAKIIUH.

3amauu, Kak W Jpyrue JAWJAaKTUYECKUE 3aJaHus, MOTYT BBIIOJHATH
oOy4arollyl0o M KOHTPOJUPYIOUIyl0 (QYyHKOUM. PemieHne 3amay  MOXeT
OCYILIECTBIIATHCSA HA PA3JIMYHBIX TUIIAX U Tanax 3aHITHH.

2.1.3. IIpakTHKO-OpHEHTHPOBAHHBIE 32/ IaHUS

[IpakTUKO-OpHEHTHPOBAaHHbIE 3alaHusl (KaKk TEOpETUYECKHE, TaK H
pacueTHbIE), HaIlpaBJICHbl Ha pa3BUTHE pPE3YJIbTATOB OOYYEHHUS OCHOBHOTO
monynsa (pasgenbl: «OCHOBBI CTpOEHMs BellecTBa», «CTpOEHHE M CBOWCTBa
HEOpraHW4Yeckux /  opraHmueckux  BemecTB»,  «Kunernueckue u
TEPMOJUHAMHUUYECKHUE 3aKOHOMEPHOCTH IIPOTEKAHHUS XUMHUYECKUX PEaKIUi»,
«JlucriepcHple CHUCTEMBI») W BBIABICHHE XHUMHUYECKOM CYIIHOCTH OOBEKTOB
MPUPOJBI, MPOU3BOJCTBA U ObITa, C KOTOPHIMH YEJIIOBEK B3aUMOJCHCTBYET B
Mpoliecce MPAaKTHYECKOU AeATEIbHOCTH (IPUKIATHON MOYJIb).

[IpakTHKO-OPUEHTUPOBAHHBIE  3aJaHUsd  MOXKHO  ONPENENIHTh  KakK
Ie1arornyecku nepepaboTaHHbll (pparMeHT NpoQecCHOHAIBHON AESITENIbHOCTU
cnenuanucta. OHU pa3pabaTbiBalOTCAd AJIE NPOBEPKM 3HAHUNM U yMEHUH
oOyJaromuxcsi 1edCTBOBaTh B NMPAKTUYECKUX, HETUIUYHBIX, SKCTPEMAJIbHBIX U
npyrux  caryauusx. Ilpy wm3ydvenmn  OVYIL.O7  Xumua  mpakTuko-
OpPUEHTHUPOBAHHBIE 3aJaHMs] MPUMEHSIIOTCA JUIsl  aKTUBU3AMM  Yy4eOHO-
MO3HABATEJIbHOM JIEATEIbHOCTH OOyYaroUuIuXxcsi MyTeM «IOTPYKEHUsS» HUX B
MpoOJeMbl XUMHUYECKUX HCCIEAOBAHMM, BO3HHMKABIIMX B HUCTOPUU Pa3BUTHUSA
HAyKH, WA UMEIOIIUX IIPAKTUYECKOE 3HAUYCHUE I YEIIOBEKa.

[IpuBeneM mpuMeEpsl NPAKTUKO-OPHUEHTHPOBAHHBIX 3aJaHHUM 10 pa3fenam
«CTpoeHHE W CBOICTBAa HEOpPraHUYECKUX BelecTB», «CTpOEHHWE W CBOMCTBA
OpPTraHUYECKUX BELIECTB.

1. Kap0okcurepanus

Haszeanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTraHUYECKUX
BEILIECTB. 3HAUCHHUE U TPUMEHEHHUE B OBITY U Ha
IPOU3BOJICTBE

Pesynbrar 0Oyuenust | OG0OCHOBBIBATH  3HAUYEHWE W MPUMEHEHHUE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
MIPOU3BOJACTBEHHOU JIESITEIBHOCTH YEJIOBEKA HUX
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(l)I/ISI/IKO-XI/IMI/I‘{CCKI/IMI/I CBOMCTBaMH

OO01me KOMIETEHIINN OK 01, OK 02

A 3HaKOMO JM BaM TMOHATHE «KapOokcutepanusi»? B TepameBTHUECKHX

LEJIAX MCIONB3YIOT Tra3oo0pa3Hoe BemiecTBO. [lo 3Tol mpuynHe MOK00HYIO

MCTOJHMKY HAa3bIBAIOT «T'a30BbIMH YKOJAMW. OTta MCTOJIMKA HCIIOJIB3YCTCA IJIA

JICUCHUA CCPACYHO-COCYAUCTBIX 3a6OHeBaHHﬁ, ITOBBIMICHU 3JJaCTHYHOCTH KOXKH.

[IoBrIlICHUE COACpKAaHUA OSTOTO0 Traza B KpOBH T'OBOPHUT O HEKa4YCCTBECHHOM

Q)YHKHI/II/I KpOBH. Camoe YAUBUTCIBHOC, YTO OHO HUCIIOJIB3YCTCS B TBépI[OM BHUJIC B
HHHICBOﬁ IMPOMBIINIJICHHOCTH JIA XpPAaHCHHA W IICPCBO3KH IIPOAYKTOB: pBI6I>I,

Msica, MOPOXKEHOTO.
3aganue
Bri0epure o1uMH NpaBUIbHbIN OTBET:
1. O kakoMm BellecTBE UAET pedb?
A) yriexucblii ra3
b) kucnopon
B) ammuak
2. KakuMu XMMUYECKMIMH CBOWCTBaMH 00J1a1aeT 3TO BEIIECTBO?
A) KUCJIIOTHBIMH
b) ocHOBHBIMI
B) amdorepubimu
3. C yeM MOXKET BCTyNaTh BO B3aUMOIelcTBHUE?
A) ¢ BOJI0H, OCHOBHBIMHU OKCHJIaMH, II€JI0YaMU, HEKOTOPBIMH COJIIMU
b) ¢ Bo0ii, KHCIIOTHBIMH OKCHJIAMH, IIEJI0YaMHU, HEKOTOPHIMH COJISIMU
B) ¢ Bojo#, KUCIOTHBIMU OKCUAAMHU, KUCJIOTAMH, HEKOTOPBHIMU COJISIMU
4. C nOMOUIbIO0 KAKOTO BELIECTBA €0 MOKHO OOHAPYKUTH?
A) benondranenna
b) 6pomHOI1 BoAbI
B) u3BecTKOBOM BOIBI

5. [lpuBenute GakThl, KOTOPHIE TOKA3BIBAIOT OTPULIATEILHOE BIMSHUE 3TOTO

rasa Ha JKeJIyZOYHO-KUIIEYHbIA TPAKT YEJIOBEKA.
2. IToBapeHHas1 COJIb

Haszeanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTraHUYECKUX
BELIECTB. 3HAUECHHUE U TPUMEHEHHUE B OBITY U Ha
IIPOU3BOJCTBE»

PesynbraT 00yuenus | OOOCHOBBIBaTH  3HAYEHHWE W IPUMEHEHHE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
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IIPOU3BOJACTBEHHON JIESITEIBHOCTH YEJIOBEKa HUX
(U3UKO-XUMUYECKIUMH CBOMCTBAMHU

OOmmue KOMIETCHITUN OK 01, OK 02

H3BectHo, yTO B Mupe aoObiBaeTcss mpumepHo 100 MUIITHOHOB TOHH
MOBapeHHOM coyii B roj. Ha mnumieBble HYXAbl PacXomyeTcsi OKOJIO OJIHOU
YETBEPTOM YaCTH 3TOro Konudecrsa. Kyna e uaer ocrainpHas coJib?

[ToBapeHHast coyib COBEPIIEHHO HEOOXOAMMA MPU MPOU3BOJCTBE MSCHBIX U
PBIOHBIX KOHCEPBOB, OHA MHCIOJNB3YEeTCSs B METAUTyprUUecKOM OTpaciu
IPOMBILUIEHHOCTH, THpU OO0pabOTKE MEXOB M PA3NUYHBIX KOX, B Ipolecce
IIPUTOTOBJIEHUS MBbUIA, WAET JUIA IIOJYyYEHUS KaJIbIUHUPOBAHHOW COJBI,
npuMeHsierca B Meauuuae. OCHOBHOM MOTPEOUTENb COMM — XUMUYECKas OTPaCb
MIPOMBIIUIEHHOCTU. B 3TOI 00iacTu MCnosib3yeTcsl He TOJBKO cama COjb, HO U
AJIEMEHTHI, COCTABIIAIONINE ee. B mporecce 3JIeKTpoiin3a ee pacTBopa I0JIy4aroT
XJIOp, BoAopoA U enkun Hatp. M3 pacTBOpa €IKOro Harpa MoJy4aroT TBEPAYIO
11eJ1049b — KayCcTUK. COeIMHSSI BOJOPOJ C XJIOPOM, IOTYUYaIOT COISHYIO KACIOTY.

3aganue: cocTaBbTe yPAaBHEHHS, ONIMCAHHBIX B TEKCTE PEAKLUH.

3. AueruiieH

Haszeanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTaHUIECKUX
BELIECTB. 3HAYECHHUE U TPUMEHEHUE B OBITY U Ha
IIPOU3BOJCTBE

PesynbraT 00yuenuss | OOOCHOBBIBaTH  3HAYEHUE U IPUMEHEHHE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa MX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO1re KOMIETEHINN OK 01, OK 02

OaHMM U3 caMbIX pPacIpOCTPAHEHHBIX CIOCOOOB CBApKU IJIABJICHUEM
ABJISIETCSl Ta30Basg CBapKa, KOTOpas MPOM3BOAUTCS C OOpa3oBaHUEM Ta30BOTO
IUIAaMEHM B KaHalax CcBapo4yHoM ropenkud. OOpa3oBaHHE Ta30CBAPOYHOIO
IUIAMEHU HEBO3MOXKHO 0O€3 rasza auetrusieHa. TeXHUYECKUU aleTHIICH MOy4aroT
13 KapOu/a KambIlus.

3aganue

1. OObsacHUTE, KakoW (M3MUECKUN TOKa3aTellb IMO3BOJIAECT HCIOIh30BaTh
aleTUJICH JIJISi CBAPOUYHBIX padoT;

2. CocTaBbTE ypaBHEHUE PEAKIIUY TIOJYUEHHUS AllCTUIICHA;

3. CocTaBbTe YpaBHEHHE PEAKIIMU FOPEHUA AIICTUIICHA;
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4. Beiuucnure 00bEM aLleTUIICHA MTOJYYEHHOT0 U3 KapOuaa Kanblus Maccon
128 r, congepxammero 5% npumMeceid, eciy BbIXOJ areTriieHa coctaBisieT 80% ot
TEOPETHYECKH BO3MOXKHOTO.

4. MoJsioyHasi KHCJI0TA

HazBanue Tembl Tema 4.3. «Opranndeckue BeIIecTBa B
KU3HECATEIbHOCTU YejoBeka. [Ipon3BocTBO 1
IIPUMEHEHHUE OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH

Pesynbrar 00yyenus: | OOOCHOBBIBATH  3HAUYEHHE U NPUMEHEHHUE
OpPraHMYeCKUX  BEHIECTB B  OBITOBOM U
MPOW3BOJICTBEHHON JESATEIIBHOCTH YEJIOBEKAa HX
(U3UKO-XUMUUYECKUMH CBOMCTBAMU

OO1mue KOMIETCHITUN OK 01, OK 02

[IpoMexXyTOUYHBIM TPOAYKTOM OOMEHAa Yy TEIUIOKPOBHBIX >KUBOTHBIX
ABJISIETCA MOJIOYHAsl KHCJIOTA. 3amax 3TOW KUCJIOThI KPOBOCOCYIIME HACEKOMBIE
yJIaBJIMBAIOT HA 3HAYUTEIHLHOM PACCTOSHUU.

3aganue

1. Tlouemy HacexkoMbIe (KOMapbl) OBICTPO HAXOJSAT CBOKO KEPTBY?

2. YcranoBute (HopMylTy MOJOYHOM KHCJIOTHI, KOTOpas IOMOTaeT
HAaCEKOMBIM HaXOJUThb TEIJIOKPOBHBIX JKUBOTHBIX, €CJIM MAaCCOBBIC JOJIU
AJIEMEHTOB B HeEW cocTaBisoT: yriaepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYypHYIO (OpPMYIy MOJIOYHOM KHCIOTBHL. HazoBute
kucioty no HomeHknarype MIOITAK.

4. Ha oCHOBaHMM CTPOCHUS MOJIOYHOM KHCJIOTHI CIEIalTe BBIBOJ O €€
XMMHUYECKUX CBOMCTBAX.

5. Haiigute B HHTEpHETE WM JPYTUX HCTOYHMKAX HHPOPMALHIO O
MIPUMEHEHUU MOJIOYHON KHUCJIOTHI.

2.1.4. 3apanus J1adopaTOpHBIX padboT

JlabopaTopHbie pabOTHI SBISIOTCS BaXKHOW YaCThIO y4eOHOTO IMpoIecca Mo
OUCLMIUIMHE W CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOydarolmUXcs yMEHUN
MCCJIEIOBaTh XUMHUYECKUE TMPOIECChl W sABJICHHS (TUTAHUPOBATH M TMPOBOJUTH
XUMUYECKUE DKCIIEPUMEHTBI, MCCJIEAOBaTh BEIIECTBA W MPOBEPATH TUIOTE3HI,
oOpabaTblBaTh M HMHTEPIPETUPOBATH  PE3yJbTaThl  SKCIEPUMEHTOB).
JlabopaTopHble pabOThl MO XUMHUU MPEAYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOTO U MPUKJIATHOTO MOJyJiei (Tab. 2).

Tabnuma 2. JlabopaTtopHbie pabOThI 110 XUMHUH
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Pasznea

JlaGoparopHnasi pabora

Pa3nen 2. XumMuueckue
peaKuuu

JlaGoparopHnas padora 1. «Peakuun
TUAPOTIU3a)

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BEILECTB

JlaGopaTopHnas padora 2. «CBolicTBa
METAJIOB U HEMETAJIOB)»

Paznen 4. Ctpoenue u
CBOWCTBA OPTaHUYECKUX
BEIIECTB

JlaGopaTopHnasi padora 3. «[lonyuenue
ATUJICHA U U3YYEHUE €r0 CBOMCTB)»

Pazgen 5. Kunetndeckue u
TEPMOJNHAMHUYECKHE
3aKOHOMEPHOCTH ITPOTECKAHUS
XUMHYECKUX pPEeAKIUN

JlaGopaTopHasi padora 4 (Ha BbIOOp)
«OnpezneneHne 3aBUCUMOCTH CKOPOCTH
pEaKIMu OT KOHUEHTPALUH PEArupyromux
BelecTB» Wi «OnpeiesieHre 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT TeMIEepaTyphbi»
JlabopaTopHas padora 5. «l3yuenue
BIIMSIHUSL PA3JIMYHBIX (PAKTOPOB HA CMEIIICHUE
XUMHYECKOTO PAaBHOBECHS»

Paznen 6. JlucniepcHbie
CHUCTEMBI

JlaGopaTopHasi padora 6 (Ha BbIOOP)
«IIpuroroBieHue pacTBOPOB» WU
«HMccnenoBanue TUCTIEPCHBIX CUCTEM»

Paznen 7. KauecTBeHHBIE
peakimu 0OHapyKEHUs
OpTraHUYECKUX U
HEOPraHUYECKUX BEIIECTB

JlaGopaTopHasi padora 7 (Ha BbIOOP)
«AHaTUTHYECKHUE peaKiui KaTuoHOB -V
IPYIIT» UK «AHATUTAYECKUE PEaKIINU
AHUOHOBY

JlaboparopHasi pabora 8 (Ha BbIOOp)
«KauecTBeHHBIE peaKlMK Ha OT/ICJIbHbBIC
KJIACChl OPTraHUYECKUX BEIIECTBY» WIH
«KauecTBeHHbIN aHAIN3 OPraHUYECKUX
COCIMHEHUI 10 (HYHKIIMOHATHHBIM TPYIIITaM>»

Pasnen 9.1. UccnenoBanue u
XUMHWYECKUU aHAIN3 00BEKTOB
ouochepsl

JlaGopaTopHnas padora 9. «OCHOBBI
Ja00paTOPHOM MPAKTUKKI

JlaGoparopHnasi pabora 10 (Ha BbIOOp)
«O4HCTKa BOJIBI OT 3arpsi3HEHUI
«Onpenenenue pH BoAbI U €€ KUCTOTHOCTHY
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«OrnpeneneHne )KeCTKOCTH BObI U CIIOCOOBI
€€ YCTPAHEHUSD»

JlabopaTtopHasi pabora 11 (Ha BbIOOp)
«OOHapyKXeHHE HUTPATOB B IPOAYKTAX
NIUTaHUSD)

«HMccnenoBanne NpoyKTOB IUTAaHUS Ha
HaJIM4YUE YIJIEBOAOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJIM4YME YIJIEBOAOB (Kpaxmal,
IIII0K03a, caxapo3a)»

JlabopaTtopHnas paGora 12 (Ha BbIOOp)
«OO0HapyXeHHe HeOpraHMUECKUX MpruMecei B
po0ax MoYBb)

«Omnpenenenue pH BOgHON BBITSKKH MOYBBI,
€€ KMCJIIOTHOCTHU U LIEJTOYHOCTH»

Paznen 9.2. HccnenoBanue wu |JlabGoparopHas padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | 1aOOPATOPHOM MPAKTHKI»

TexHOC(hEepbI JlabGoparTopHas padora 10 (Ha BbIOOp)
«OnpexaeneHue XJIOPUAOB METOAOM
TUTPOBAHUS B TEXHUYECKOU BOJI»
«OnpeaeneHue KECTKOCTH TEXHUUECKON
BOJIbl METOJIOM TUTPOBAHUSI»
JlaGopaTopHnas padora 11. «Onpenenenue
COJIEpKaHMS YTIEKUCIIOro Ta3a B BO3AyXe
MTOMEIIEHUSI IKCIIPECC-METOI0M»
JlabopaTopHas padora 12 (Ha BbIOOp)
«M3roroBneHue Kpacok (mogdop NMUrMeHTOB
1 CBSI3BIBAIOIINX BEIICCTB))
«MccnemoBanre CBOMCTB BSIKYIIUX BEIIECTB
Ha [MPUMEpE TUTICa»

Oo6opynoBanne 1abopaTopuu U pado4uX MecCT JA0OPATOPUU: MEH3YPKH,
NUNETKU-KaNeNbHUIBI, TEPMOMETPbI, MHKPOCKOI, JYIbl, MPEIMETHbIE U
NOKPOBHBIE CTEKJIA, IJIAHIIETHI JUIsl KalelbHbIX peakiuil, (QuibTpoBalbHas
Oymara, IpOMBIBAJIKHU, CTEKIISIHHbIE MPOOUPKU, PE3UHOBBIE NMPOOKH, (POHAPUKH,
HAa0Op pPEaKTUBOB, CTEKJISIHHbIC MAaJOYKH, IITATUBBI [JIsi TPOOUPOK; MEpHbIC
LUJIUHAPBI, BOPOHKH CTEKJISIHHBIE, BODOHKH AEJIUTENbHbIE IHHApuYeckue (50—
100 wmi), crynku c mectukoMm, (aphopoBble UaINIKH, MUHIETHI, (QUIBTPHI
OyMaxkHble, BaTa, Mapjs, YacOBbIE CTEKJA, JJIEKTPOILIUTKH, J1a0OpaTOpPHBIC
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IITATUBBI, CIIUPTOBBIE TOPEJIKH, CIMYKH, MPUOOp s MOJy4YEeHHs Ta30B (WK
MpoOMpKa ¢ Ta300TBOJHON TPYyOKOil), mepiKaTenu i MPOOUPOK, CKISTHKHU IS
XpaHEHHMs PEAKTUBOB, pa3IaTOYHbIC JIOTKH; XUMHUUeckue crakansl (50, 100 u 200
MJ1); IINATENIN; TUHUETHL, TUT€IbHbIE IIUILbL, CEKYHIOMEpPHI (TailMepbl), MEPHBIE
npooupku (Ha 10—-20 mu1) 1 MepHBIe K005 (25, 50, 100 u 200 M), BoasiHas 6aHs
(WM TepMOCTAT), CTEKJISIHHBIC MMAJIOUYKH; KOHWUYECKHUE KOJIOBI it TuTpoBaHus (50
u 100 mi); MHAMKATOpHBIE MOJIOCKH aJisi ompexaeneHus pH u cranmapTHas
WHJVKATOpHAs IIKAJIa; YHUBEPCAIbHbIA MHAWKATOP; nunetkd Ha 1, 10, 50 mu
(wm mo3atopel Ha 1, 5 m 10 mi1), OOpETKH IJiT TUTPOBAHHS, MEIUIIMHCKUE
mmpuiel Ha 100-150 mut, 1abopatopHble /UK aHATMTUYECKHE Bechl, pH-MeTphl,
CYMIUIBHBIN mKad, U Ip. TabopaTopHOE 000PyI0BAHUE.

[IpuBenem mnpumepsl J1aOOpaTOPHBIX pabOT Mo paszneny 2 «XHUMHUYECKUE
peakuum» U pasgeny 4 «CTpoeHue 1 CBOMCTBA OPraHMYECKUX BEILIECTBY.

Paznen 2. Xumunueckue peakuum. Jlaboparopuas padora 1. «Peaknumn
THAPOJIH32»

Haszeanue tembl Tema 2.2. «DneKTpoIMTHYECKAS TUCCOINUALNS U
VMOHHBIA 0OMEH

Pesynbrar oOyuenust | CocTaBisiTh YpPaBHEHHS XUMHUYECKHX pPEaKUUU
MOHHOIO OOMEHa C YYacTUEM HEOPraHUYECKUX
BEIIECTB

OO1me KOMIETCHITUN OK 01, OK 02

1. Bonpocsl AJ191 10nycKa K J1a0OpaToOpHOil padore

a) copMyIHpYyHTE 1EJb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOM MPOIECC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBACT;

B) OOBSICHUTE, KakKue  CYIIECTBYIOT  CHOCOObI  JOKa3aTebCTBa
CYIIECTBOBAHUS THAPOIN3a HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTAaBJISIETCSl ypaBHEHUE TUIPOIIN3A;

n) oObscHuTe, 4yto Takoe pH? Kak 3aBUCHUT JaHHBIA [OKa3aTelb OT
KUCJIOTHOCTH WJIK OCHOBHOCTH CPEJIbI pacCTBOPA;

€) OOBSICHUTE XOJI BHITIOJHEHUS YKCIIEPUMEHTA 10 PEIICHUIO KaYECTBEHHBIX
3ajad;

) TIEPEYUCITUTE OCHOBHBIE ACTMEKThI COOIIOJICHUS TEXHUKU O€30MaCHOCTH
npu paboTe ¢ arpecCUBHBIMU peareHTamMu (TUIPOKCHUL HATpus).

2. IIpoBenenne onbITOB

OobopynoBanue u mocyaa PeakTunbl
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1. CrekissHHBIE TPOOUPKH 1. PactBop NaOH
2. llratuB ayisa mpoOUpPoOK 2.  PactBop Na;SO4
3. PactBop AICl3
4.  PactBop Na,COs;
5.  PactBop Cu(OH),
6. KucioTHO-OCHOBHBIN HHIUKATOP

AJiroputMm nposeaeHus onbita Ne 1

BOHpOCBI M 3aJaHus

3aganme Ne 1. B tpex npobupkax mnoa
HOMEPAMH HAXOJSTCSI paCTBOPBI TPEX
COJICH: XJIOpUAA AIFOMUHMUS, CyIb(daTa
HaTpus, kKapooHara HaTpus. He
MOJIb3YSICh APYTUMH PEAKTHBAMH,
ONPEIEIUTE COCTAB KaXKI01
IPOOHPKHU.

1. Jlatb 00BsICHEHUE TPOBEIEHHBIM
OTIBITAM.

2. CoCTaBUTh YpaBHEHUS PEAKLUU,
IPOTEKAOUIUX B MPOOUPKE B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

AJIropuTM NpoBeAeHNUs OonbIiTa Ne 2

Bonpocs! 1 3a1aHus

3apanue Ne 2. Uto npousoiizier, eciu
OXJIQJIUTh PACTBOP KapOOHATa HATPHUS
WK 100aBUTh K HEMY THIIPOKCHU]]
HaTpus’?

1.1. Hanuts B mpobupky 1-2 ma
pacTBopa kapOoHaTa HaTpusl.

1.2. Onyctuth NpoOUPKY B CTAKaH C
OYE€Hb XOJIOJIHOU BOJOM UJIA CHETOM.
1.3. IIpoBepuTh cpeny pacTBopa npu
ITOMOILY KMCIIOTHO-OCHOBHOTO
WHJIUKATOPA.

1.4. 1o6aBuTh K pacTBOpy KapOoHaTa

1.Kakoit uHANKATOP JTy41Ie
MCIIOJIB30BaTh JJIsl ONIPEETICHUS CPEIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIINE
YpaBHEHUS XUMUYECKUX PEaKIuid, B
MOJIEKYJIIPHOM U MOHHOM BHJIaX.
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HaTpusg TUAPOKCUIL HATPUA.

AJITOpUTM NpoBeAeHus onbiTa Ne 3

BOHpOCBI " 3aJJaHusA

3amanue Ne 3. [IpoGiaeMHBIN OMBIT.
1.1. B ogHy mpoOupKy ¢ pacTBOpoM
cynbdara menu (II) mpuiuth pacTBOp
TUAPOKCUJIA HATPHUSL.

1.2. Bo BTOpYI0O MpOOUPKY C
pactBopoM cyinbdata meau (II)
MIPWJIATH PACTBOP KapOoOHATa HATPHSI.
1.3. CpaBHUTH LIBET 00pa3yOIINXCS
OCAaJIKOB.

1.4. OGpaTuTh BHUMaHUE HA
BBIJICJICHUE Ta3a B OJHOM U3
IPOOUPOK.

1.5. Onpenenuth, OTKyJa MOXKET
BBIJICIIATHCA 3TOT ra3?

1.6. IIpoBepuTh Ka4E€CTBEHHBIN
COCTaB ra3a ropsIleu JIyYuHKOH.

1.7. OOBACHUTH IPOUCXOSAIIEE
SIBJICHHE.

1. CocTaBUTBH COOTBETCTBYIOIIME
YpaBHEHUSI XUMUYECKUX PEAKIIHil, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

AJITOpUTM NpoBeAeHus onbiTa Ne 4

Bonpoce! u 3apanust
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3apanue Ne 4. [IpoGieMHBIN OMBIT. 1. OOBSICHUTD MPOUCXOISIIICE SBJICHUE.
1.1. K pactBopy xnopuna amtomunusi | 2. CoCTaBUTh COOTBETCTBYIOIINE
MIPWIATH PACTBOP KapOOHATa HATPHUS. | YPABHCHHSI XUMUUYECKHUX PEAKITUH, B
MOJIEKYJISIPHOM U MOHHOM BHUJIaX.

3. OTBETUTH HA BOIPOCHI.

JI714 4ero B MEAUIIMHCKOW MIPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOW COIBI
JUIS1 IOJIOCKAHUSA MPU BOCTIAJIUTENIBHBIX
3aboseBaHusx ropiaa? Kakosa poiib
ruaponusa B mpupoje? Ilouemy pactBop
MbLIa TIEHUTCS B BOAE?

3. O06padoTKa pe3yIbTaTOB ONBITOB

1. IIpoaHanmu3upoBaTh COOTBETCTBHE IIOJYYEHHBIX pE3yJbTAaTOB THIIAM
ruaposnsza. Caenarb COOTBETCTBYIOIIUE BBIBOJIBI.

2. CdopMmynupoBaTh BbIBOJBI O 3aBUCUMOCTH THIIAa THIPOJIU3a U
KHCIIOTHOCTH CPEABI PACTBOPA.

Pasgen 4. CrpoeHue H CBOHCTBA OpPraHUYeCKHUX  BelIeCTB.
JlabopaTopHas paoora 3. «IlosiyueHne 3TUIeHA U U3yUEeHHE €r0 CBOCTB)

Haszeanue tembl Tema 4.2. «CBoMCTBa OPraHNYECKUX
COECINMHEHUI
PesynbTaT 00yueHus | YcraHaBIuBaTh 3aBUCUMOCTD ($usuKo-

XUMHUYECKUX CBOMCTB OpPraHu4CCKUX BCIICCTB OT
CTPOCHHUA MOJICKYJI

OO1re KOMIETEHINN OK 01, OK 02

1. Bonpocsl 4141 10nycKa K J1a0opaTopHOil padore

a) copMyIHpyHTE 1EJb MIIAHUPYEMOT'0 SKCIIEPUMEHTA;

0) 00BSACHUTE, K KAKOMY KJIACCY OPTaHUYECKUX BEIIECTB OTHOCUTCS ITHJICH;

B) OOBSCHUTE, KAaKUMU XUMHUYECKUMU CBOMCTBAMH 00JIaJal0T BEIIECTBA
JAHHOTO KJlacca, KaKue KauyeCTBEHHBIE pEaKUuu [JIsi UX OOHapyKeHUs
HCTIONB3YIOTCS,

') 00BSICHUTE, KaK MOKHO TIOJIYYUTh BEIIECTBA JAHHOTO KJIACcCa COSTMHCHUM
B 1a0OPaTOPHBIX yCIIOBHUSAX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP IS TOTYUEHHUS Ta30B;

€) MepeUYrcIUTe OCHOBHBIC ACIEKTHI COOIOJICHUS] TEXHUKH O€30MacHOCTH
npu pabdore c¢ JIBX (3TWiOBBI COUPT), arpecCUBHBIMU peareHTaMu
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(KOHIIEHTpPUpPOBAHHAs  CepHAas  KHCIIOTa), HarpeBaTeJIbHBIMH  MpUOOpaMu

(ciupTOBKA).
2. IIpoBeneHue OoNbITOB
OobOopynoBanue u mocyaa PeakTussbl
1. CrexnsHHBIE TPOOHPKH 1. Kounuentpuposannsiii pactBop HaSO4
2. UlraTtuB ans npoOUpox 2. OTWIOBBINA CIIUPT
3. CnuproBka 3. PactBop KMnO4
4., Conuku 4. bpoMHas Bojia
5. Ilecox

AJropurm nposeaenus onbita Ne 1

BOHpOCl)I " 3aJJaHusA

1. IlonyuyuTs 3TUJIEH AeruapaTauueil STUI0BOro
cnupTa, OOHApYKUTh €ro, U3y4YUTh €ro CBOKMCTBA.
1.1. B mpoOupky HanuTh 2—3 MJ1 3THJIOBOTO CIIUPTA
1 OCTOPOXKHO J00aBUTH 6—9 M
KOHILIEHTPUPOBAHHON CEPHOM KUCIIOTHI. 3aTEM
BCBINATh HEMHOT'O MPOKAJIEHHOTO Mecka (MeCOK WIn
MEJIKME KYCOUKH MEeM3bl BBOSAT JIJIsl TOTO, YTOOBI
IPEeIOTBPATUTh TOTUKH KUAKOCTU IIPU KUIIEHUN).
3aKpbITh MPOOUPKY MPOOKOM C ra300TBOAHOM
TpyOKOM, 3aKPENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh coAepkuMoe npooupku (puc.1)

CH,

2

NeCOK

C,H,OH
f{zsso (1:3)

(xomit.)

Br,  KMnO,

1. Yto nponcxoaur B
npobupke? Yro
HaOnromaere?

2. K kakoMy Tumy
XUMHUYECKUX pEaKIui
OTHOCSTCS 3TH
npornecchl? Kak
Ha3bIBAIOTCS ?

3. Kak mensiercs okpacka
pactBopoB? [Touemy?

4. Kakum niuamMeHeM
ropurt atusieH? [Touemy?
5. CocTaBUTh ypaBHEHUS
POTEKAOIIUX
IIPOLIECCOB.
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1.2. OcTOpOXHO, pABHOMEPHO HAarpeTh CMECh.

1.3. B apyryro npoOupKy HanenTe 2—3 mi
pa3z0aBIEHHOT0 pacTBOpa IEPMAaHIraHaTa Kallus, U
MIPOITYCTUTE YEepPE3 HETO Ira3.

1.4. B TpeTbio IpoOUpKYy HAMUTH 2—3 MJT OPOMHOM
BOJIbI, OITYCTUTh Fa300TBOJIHYIO TPYOKY JI0 THA ATOU
IPOOUPKHU U IPOITYCTUTH Yepe3 OPOMHYIO BOILY
BBIJICJISIONIHICS Ta3.

1.5. BeiHYTh ra300TBO/IHYIO TPYOKY U3 pacTBOpa U
MTOBEPHYTh €€ OTBEPCTHEM KBEPXY, MOIKEYb
BBIJICTISIIONIMIICS Ta3 (puc.2).

C,H;OH (aTuso0-
BBI# CITMPT)

H,SO;

3. O0padoTKa pe3yJbTAaTOB ONBITOB

1. IIpoaHanu3upoBaTh COOTBETCTBHUE MOJIYUYECHHBIX PE3YyJIbTATOB CIIOCOOaM
MOJIyYEeHHsI HETPEJEIbHBIX YTJIEBOJIOPOJOB psAna dTuieHa (ankeHoB). Craenartb
COOTBETCTBYIOIIHNHI BBIBO/I.

2. ChopmynupoBaTh BBIBOJ O PU3UKO-XUMUYECKUX CBOMCTBAX 3TUJICHA.

3. ChopMynupoBaTh BBIBOJ] O CIoco0ax 0OHApYKEHHUS STHIICHA.

2.2. OueHo4YHbIE CcpeAcTBa Py0e:KHOr0 (TeMaTHYECKOr0) KOHTPOJIA IO
OVIL07 Xumus

PyGexubiii (Tematudeckuii) koHTposib 1o OVYIL.07 Xumus npoBOaUTCS B
dbopMe KOHTPOJNBHBIX PAbOT MO pasnenaM OCHOBHOTO MOJYJISI Ha OTIEIHHBIX
3aHATHSX, KEHCOB M Y4EOHO-UCCIIET0BATEIHLCKUX MTPOCKTOB.

2.2.1. KoHnTpoJibHBbIe PadoTHI 10 pa3aeiam

KonTponbHbie pabOThI MO XUMHUU KaK OIICHOYHBIC CPEJCTBA PYyOESKHOTO
KOHTPOJISI 3aBEPIIAIOT HM3ydYeHHE | WM 2 TeMaTUYECKUX Pa3lesIoB OCHOBHOTO
MOJTYJISL.

Paspgen 2. Xummnueckue peakuuu. KonrposbHasi padora «CrtpoeHue
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BelIEeCTBA M XUMHYECKHE PeaKIun»

KonTponbHast paboTa coAep UT YeThIpe BUAA 3aJaHUM:

1. 3amaum Ha cocTaBIeHUE XUMUYECKUX (POPMYJT ABYXaTOMHBIX COCTMHEHUN
10 MX Ha3BaHUIO.

2. 3aga4yM Ha COCTABJIECHUE YPAaBHEHUN PEAKLUN: COCOUHEHHUS, 3aMEIICHU,
pasnokeHus, oOMEHa M peaklMid C y4acTHeM KOMIUIEKCHBIX COECIMHECHU;
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

3. 3agaHus Ha COCTABJIEHUE MOJEKYJSPHBIX U MOHHBIX PEAKUUN TMIpOJIA3a
COJIEH, YCTAHOBJIEHNE U3MEHEHUS! KUCIIOTHOCTH CPEJIBI.

4. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHUSIM
XUMUYECKUX PpEaKIUid: MacCOBOM WM OOBEMHON 10U BBIXOJA MPOIYKTa
peaKiuu COCIUHEHUS] OT TEOPETUYECKHM BO3MOXKHOI'O; OOBEMHBIX OTHOILIEHHI
ra3oB; KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB M MPOAYKTOB
peakiuuu; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CIIA OJTHO
U3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONPENEIECHHOM MacCOBOM JOJIEH
PaCTBOPEHHOTO BELIECTBA.

Pasgen 3. CrpoeHne M CBOMCTBA HEOPraHMYEeCKHX BelIeCTB.
KonTtpoJsbHas padora «CBoiicTBa HEOPraHMYeCKUX BelleCTB»

KoHntposnbHas paboTa cCOAEp UT TpU BHUJIA 3aTaHUIA:

1. 3amaun Ha pacyeT MaccoBOM J0aM (Macchl) XMMHUYECKOIO 3JIEMEHTa
(coemuHeHus) B MOJIEKYJie (CMecH).

2. Ilpaktuyeckue 3amgaHusi MO KiIaccU(PHUKalMKU, HOMEHKIAType W
XUMUYECKUM (OpMyllaM HEOPraHMYECKHX BEIIECTB pa3JIMYHBIX KIIACCOB:
omnpeaereHre Kjacca HEOPraHWYeCKHX BEIEeCTB, HA3bIBaTh HEOPTraHUYECKUE
COEIMHEHHUSI TI0 MEKyHAPOJHOM ¥ TPUBHAJILHON HOMEHKJIATYPE M0 XUMUYECKUM
dbopmyam.

3. 3a1aHusl Ha COCTaBJICHHE YPaBHEHHN XMMHUYECKUX PEAKIHUN C y4acTHEM
MPOCTBIX U CI0XKHBIX HEOPTaHUYECKHUX BEMIECTB: OKCUAOB METAJIIOB, HEMETAJIJIOB
U aM(OTEPHBIX JIEMEHTOB; HEOPTAaHUYECKUX KUCIOT, OCHOBAHUM U aM(OTEPHBIX
TUAPOKCUZIOB, HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIIMX HX CBOWCTBA U
CIOCOOBI MOTYYEHUSI.

Paznen 4. Ctpoenne v CBOiiCTBa OpraHn4ecKux BemecTts. KonrposabHas
padora «CTpoeHHe 1 CBOICTBA OPraHMYEeCKUX BelleCTB)

KonTpoapHas paboTa COCTOUT U3 ISATH BUIOB 3aJIaHUM:

l. 3agaHust Ha coOCTaBJ€HUE HA3BAaHUW OPTraHUYECKUX COEAMHEHUU 10
XUMUYECKUM (hopmysiaMm (B T.4. CTPYKTYPHBIM) C UCIIOJIH30BAHUEM TPUBUATHHON
WM MEXTyHapOIHOW CUCTEMAaTHUYE€CKOW HOMEHKJIIATYPHI.

2. 3agaHus Ha COCTaBJIEHUE MOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POpMYIIT

OpraHUYC€CKHX BCIICCTB OTACJIbHBIX KJIACCOB I1O UX HAa3BaHHUAM B COOTBECTCTBHH C
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MEXKIYHAPOTHOM HOMEHKIIATYPOU.

3. 3agaun Ha omnpeneneHwe npocrerdneil  (GopMyJibl  OPraHUYECKOU
MOJIEKYJIbI, HCXOISl U3 3JIEMEHTHOTO cocTaBa (B %).

4. 3amaHWsi Ha COCTABJICHHE YypPAaBHEHUH XUMHUYECKHX pEaKIHil,
WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA C Y4ETOM MEXaHU3MOB IPOTEKAHUS
JAHHBIX PEAKIUM U TIEHETHMYECKON CBSI3M OpPraHMYECKHX BEIECTB pa3HbIX
KJIaCCOB, B T.4. IIEMIOYKHU IPEBPAILCHUN.

5. PacueTHble 3a1au IO YpaBHEHMSIM PEAKIMM C yYaCTHEM OPraHUYECKUX
BEILECTB.

Pasnen 5. KuHeTnmyeckHe W TepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUS XUMHMYeCKHX peakuuil. KonrTposbHasa padora «CkopocTh
XHMHUYECKOH peakuuy U XHMHYECKOe PABHOBECHE»

KonTponbHas paboTa COCTOUT U3 TPEX BUIOB 3aJaHUIL:

1. PacueTHple 3a/1aun HA U3MEHEHUE CKOPOCTU XMMHUUYECKUX B 3aBHCUMOCTHU
OT KOHIICHTPALlUN PEArupyOLIUX BEIIECTB U TEMIIEPATYPHI.

2. 3agaud Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMHUYECKUX pEaAKIUl H
ompeleneHrue Tuna peakuuu (Mo  TemioBoMy  3hdexty: 3K30- H
SHIAOTEPMUYECKHUE).

3. 3aganus Ha npumeneHue npuHiuna Jle-lllarense 1 HaxoXIeHUs
HaIpaBJIEHUS] CMELCHHUS] PaBHOBECHSI XMMHUECKON peakluu U aHayiu3 (aKTopoB,
BIMSIOIINX Ha CMEIIEHHE XUMUYECKOIO PaBHOBECHS.

Pasnen 6. /[AucnepcuHbie cucrembl. KoHTposibHass padora mo Teme
«/lncnepcHble cuCTEMBbDY

KoHTposibHast paboTa COCTOUT U3 JIBYX YaCTEM:

1. 3apaun Ha MPUTOTOBJIECHUE U PACUET KOHLIEHTPAMU PacTBOPOB (3 3aaauun
Ha pacTBOpEHUE, paz0aBiIeHUE, CMEIINBAHUE PACTBOPOB).

2. 3ajmaHusi Ha JUCIEPCHBIE CHUCTEMBI, HCHOJb3yeMble B OBITOBOM U
POU3BOJCTBEHHOM AEATEIbHOCTH YeJIOBEKa (B BU/IE€ TECTOBBIX 3a/IaHUM).

[IpuBeneM npumepsl 3a1aHU KOHTPOJIBbHON padoThl o TeMe «CTpoeHue u
CBOIICTBA OPraHMYeCKUX BelIeCTB», KOTOpPas MPOBOAUTCA IMOCIE H3Y4YEHUs
oOyuarommmucs pasaena 4.

[To utoram uzyuenus paszzgena 4 «CTpoeHue M CBOMCTBA OPraHMYeCKUX
BelecTB» o0yyaroiyecst OyyT CHOCOOHBI:

— ONpEelNensATh MPUHAJICKHOCTh BEIIECTB K Pa3IW4HBIM  Kjaccam
OpPraHUYECKUX COEUHEHUI; TOMOJIOTH U U30MEPBHI;

— Ha3bIBaTh U3yUYEHHbBIE BEIIECTBA MO «TPUBHAIBHON» WM MEXIYHAPOTHOU
HOMEHKJIATYypE;

— XapakTepu30BaThb CTPOEHHWE M XUMHUYECKHE CBONCTBA M3YYEHHBIX

OPraHUYECKUX COCIMHECHUN,
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— OOBACHSTH 3aBUCUMOCTh CBOMCTB OpraHUYECKUX BELIECTB OT UX COCTaBa U
CTPOCHUS;

— TIPOBOJUTH BBIYUCIICHUS 110 XUMHIECKUM (hOpMyJIaM U YPAaBHCHHUSIM.

TeMartnueckuil KOHTPOJIb OCYIIECTBIIAETCS MEeTOJI0M TecthupoBaHus (1) mmm
B (popMe MUCHBMEHHON pabOThI, BKJIIOYAIOUIEH MPAKTUUECKUE 3a/laHus U 3a7a4d
(11).

IIpuBenemM nmpuMep KOHTPOJBLHOH padoThbl B (pOpMe TECTOBBIX 3aJaHU
(.

1. BemecTBO, COCTaB KOTOPOTO BBIPAXKEH MOJICKYJIsipHOU (hopmynoit C3Hsg,
OTHOCHUTCSA K KJaccy:

1) apensl

2) aJIKaHbI

3) ajKeHbl

4) aJIKUHBI

2. HazBanwe Bermiectsa, popmyna kotoporo: CH3-CH(CH3)-CH2-CH,-OH

1) 6yranon-2

2) MeHTaHoI-2

3) 2-meTnnOyTaHoI-4

4) 3-meTrnoyTano-1

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

1) Tonyon

2) oTUneH

3) ruuepuH

4) nporaHon

4. BeniecTBo, Ha3BaHUE KOTOPOTO MPOIMMOHOBAsL KUCIIOTA, UMEET POPMYITY:

1) C,HsOH

2) (CHs),NH

3) CH3-CH,-COOH

4) C3HyOH

5. [Ins ankaHOB XapaKTepHa pEeaKLHs:

1) npucoenunenust Hp

2) XJOpUPOBAHMS Ha CBETY

3) obecBeunBanus pactBopa KMnO4

4) nonuMepu3alnu

6. MeTtaHoJ pearupyer c:

1) natpuem

2) Bojoi

3) BoJOpoOI0M

4) meTaHOM
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7. YKCyCHas KUCJIO0Ta BCTYNAeT B PEAKIIUIO C:
1) AgNOs
2) NaCl
3) Na2C03
4) H,0
8. BepHbI 1 yTBEPKIACHUA:
A. AMUHBI POSBJISIIOT OCHOBHBIE CBOMCTBA
b. AMUHOKHCIOTBI IPOSIBISIIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TONBKO A
2) BepHO ToJIbKO b
3) BepHBI 00a YTBEPXKICHUS
4) HEBEpHO HU OJTHO U3 YTBEPKICHUMN
9. Ypasuenne xumuueckoit peakunu Co,He+Cl,—C,HsCIH+HCI siBistercs:
1) peakuueii 3amenieHus], MPOTEKAIOIIEH M0 PaTUKAIIBHOMY MEXaHU3MY
2) peakiuen npucoeMHEHMs, MPOTEKAOIIEH 10 PaIMKAIBHOMY MEXaHU3MY
3) peakuuei 3aMeNIeHHs], MPOTEKAOIIEH 110 HOHHOMY MEXaHU3MY
4) peakuyeil NpUCOESTUHEHUS, TPOTEKAIOIICH IO HOHHOMY MEXaHU3MY
10. B peakuuto «cepeOpsHOro 3epkajia» (C aMMHAYHBIM PacTBOPOM OKCHJIA
cepebpa) BCTyMaeT:
1) sTanon
2) riaroKo3a
3) rmiepuH
4) kpaxman
I1. YcranoBuTe COOTBETCTBHE MEXKAY HA3BAaHUEM BEIIECTBA W KIIACCOM
(rpynmoii) opraHM4eCKUX COEIUHEHUM, K KOTOPOMY(-Oii) OHO MTPUHAJICHKUT.
Ha3Banue BemiecTBa
A) CH3;COOH
b) CH3-CH>-CH3
B) CH,=CH-CH>-CH3
I') CH3-CH2-OH
Knacc oprannueckux coeTMHEHUM
1) omHOATOMHBIE CTUPTHI
2) yriieBoJbl
3) kapOOHOBBIC KHUCJIOTHI
4) apoMaTHYECKHE YIIIEBOIOPOIbI
5) HenpenenbHbIE YIIEBOIOPOIbI
6) penenbHbIE YIIeBOI0PO/IbI
12. B cxeme npeBpanieHuin
1500°C Cakr +Br;
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CH4 — X1 — 6en3on — Xo

BeniecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISIFOTCSL:

1) anetunen

2) 3TUIIEH

3) 6pomOeH301

4) xnopOeH30

5) dbenon

6) LUKJIOTeKCaH

13. Ompenenure MOJIEKYJIApHYIO (HOpMyITy BEIIecTBa, coaepkamero 37,5%
yriepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TIOTHOCTh MapoB
ATOTO BEIlleCTBa MO0 BOAOPOAY paBHa 16.

1) CHsOH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Ckonbko JUTPOB BoOAOpoaa MoTpedyercs s obpazoBanus 10,2 1
ATUJIOBOTO CIHUPTAa W3 aleTalbJeruga, €clid BbIXOJ MPOAYyKTa peakiuu
coctasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H 11,2 n

IIpuBenem npumep 3agaHuil il NMCbMEHHOM KOHTPOJIbHOHM PadoThI
(1).

1. JlaliTe Ha3BaHUsI OPraHUYECKUM COCIUHEHUSIM MO XUMHUYECKUM
dopMynaMm C  UCHOJIb30BAaHUEM  TPUBHAIBHOM WM  MEXAYHAapOJIHON
CUCTEMAaTUYECKO HOMEHKJIATYPBI:

a) C,HsOH

6) (CHs)NH

B) CH3-CH(NH2)-COOH

F) C3H9N

)1) CH3CH2HC:O

e) CeHsCHgOH

2. CocraBbTe TIONHBIE W COKpAIIEHHBIE CTPYKTypHBIE (DOPMYIIBI
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 UX HA3BAaHUSAM B COOTBETCTBHUHU C
MEXKAYHAPOIHON HOMEHKJIATYPOM:

a) METHJIOEH301

0) aHUJIMH

B) 3-MeTHI0yTaHab
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T') IUKJIOTEeKCEH

n) 6yraguen-1,2

€) 2-MeTuinponasos-1

x) OyTuH-1

3) aMMHOYKCYCHasl KUCJI0Ta

3. CocraBbTe ypaBHEHHUS XHMHUYECKHX PpEAKIUA COTJIACHO CXEeMe

IIPEBPAILICHUN:
1500°C Caxkr +Br;
CHs — X1 — X5 — X3

VYKaXuTe TUIl 1 MEXaHU3M PEaKIui, Ha30BUTE 00pPa30BaBIIHECS BEIECTBA.

4. Onpenenute MOJEKYJSIpHYIO (opMyIry BemiecTBa, coaepxkarmiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS MIIOTHOCTD MAPOB
ATOTO BEIIECTBA MO BOAOPOAY paBHa 16.

5. CkolIbKO JUTPOB BOJOpoAa morpedyercs st obpazoBanus 10,2 1
ATUJIOBOTO CIHUpPTAa W3 aleTajlbJeruia, €clid BbIXOJA MPOAYyKTa peakuuu
cocrasisieT 80%?

2.2.2. Keiicol

Kelicbl mCnonp3yroTcss B KAa4eCTBE OLIEHOYHOTO CpPEACTBA B pasjaene 8
OPUKIAJHOTO  MOIYJds, MUX  COJIEpPXKAHUE  ONpEeNeisieTcs C  YYEeTOM
npodeccroHanpHOi  HampaBieHHOCTH oOpa3oBareiabHo mporpammbl  CIIO.
[Iprimepbl BO3MOXKHBIX TEM KEHUCOB:

1. TloTeryienne kiIMMaTra ¥ BBICBOOOXKJIEHHE Ta30BBIX THUJIPATOB CO JIHA
OK€aHa.

2. Bynymue matepuansl 1S aBUa-, MalllMHO- U IPUOOPOCTPOCHHUS.

3. HoBble MaTepuansl sl COTHEUHBIX OaTape.

4. JIekapcTBa Ha OCHOBE PACTUTEINIBHBIX ITPENAPATOB.

5. XUMHUYECKUE DIIEMEHTHI B KU3HU YEJIOBEKA.

6. Bonopoanas sHepreTuka.

[IpuBenem npumeps! keiicoB o xumuu (aBTop ['omy6eBa Muna bopucosHa,
yunTeab xumuu, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJu10p B )KM3HU Y€JI0BEKA)

B Snonun oO0benvHeHHbIMU cujlaMyd HalMoHaIbHOTO MHCTUTYTA 30POBbS
u IlpedexrypHoro ynuBepcutrera CUA3yOKHM OBUIO MPOBEIECHO HUCCIEIOBAHHUE.
YyeHble BBIICHUIIM, YTO €CTECTBEHHBIE OPraHMYECKHE BELIECTBA BCTYIIAIOT B
PEaKIuIo ¢ XJIOPUPOBAHHOM BOJIOM U3-TI0J1 KpaHa, 00pa3ys OonacHble COeTUHEHUS,
KOTOpBIE MOTYT CIIyKUTh MPUYUHOM paka. Takue coeauHeHus Ha3biBaroTCsa MX,
TO ecTh «MyTareH ukc» uinu «HensBecTHblil MyTareH.
3amanus:
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1. Ilpennoxkutre crnocoObl yMEHBUIEHUS SIJAOBUTOIO BIUSHUSA XJIOpa B
MUTHEBOM BOJIE HA OPTraHU3M YEJIOBEKA.

2. Mcxons u3 cBOEH )KM3HEHHOM NMPAKTUKH, IPUOIU3UTENBHO pacCUUTATE,
CKOJIBKO XJIOPUPOBAHHOW BOJBI BbI HCIOJB3YE€T€ B TE€UEHUE JHS U JJISI KaKUX
reiemn?

3. Kakue opranbl uejgoBeka OOJBIIE BCErO CTPANAIOT OT BO3JEHUCTBHUS
xjopa?

4. Kak BiusieT XJIOpUpOBaHHAs BOJIa HA YEJIOBEKA MPU KyTTaHUU?

5. Haiinutre MOMONMHHUTENBbHYI0O HWHPOPMAIMIO O 3aMEHEe XJopa TpH
00e33apakMBaHUU BO/IBI.

6. HccnemyiiTe pa3nuuHbIE TOBAaphl OBITOBOM XHMHH B CBOEM JOME.
CocTaBbTe CIHUCOK XJIOPCOACPKAIINX COSAMHEHUHN, YKOXKUTE MEpbl 0€30MacHOCTH
pu paboTe ¢ HUMHU.

Keiic Ne2. «<Bogopogomoomiu — mar B Oyayuiee»

Aptomobmm Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX 3JEMEHTAX
e3nat no aoporam Espornel ¢ 2009 roga. B 2011 rogy Honda npucoenununace
eBpornelickomy napTHepcTBY skojiornuHor sHepruu (Clean Energy Partnership),
MOCJI€ 4Yero BbIBEJIa HA MEPBBIM IUIAH MPOU3BOACTBO IKOJIOTUYECKH YHMCTBIX
aBToMoOmiei. A Ha Ilarom MockoBckoM MexayHapoaHoMm aBTocaioHe BA3
IPEICTaBUII CBOIO HOBUHKY «Jlama-AHTAm» ¢ 6aisioHaMu BOJIOPO/Ia U KUCIOpOa.

3aganus:

1. Tlouemy MHOTME aBTOMOOWJIbHBIE KOMIIAHUU  pa3padaThIBAIOT
aBTOMOOMJIH, pabOTarOIIMEe HAa BOJOPOIHOM TOTUIMBE?

2. Kak BBIXJIOMHBIC Ta3bl aBTOMOOMJIEH, pabOTAIOINX HA YTIECBOJAOPOIHOM
TOILIMBE, BIUSIOT Ha 3[I0POBbE YEIOBEKA?

3. Kakue «+» u «—» Bl BUAUTE Y BOJAOPOAOMOOUIIEH?

4. HaiimuTe AOMOJHUTENBbHYIO HH(POpMAINIo 00 UX yCTPOHCTBE.

5. Ecnu B Bamelt cemMbe WM y BallUX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYUTANTE, CKOJIBKO MPHUOIU3UTENILHO JTUTPOB OCH3MHA, Ta3a U KaKoW MapKu
HCIIOJIB3YETE €KEIHEBHO.

6. Kakue BeliecTBa M B KaKOM KOJIMUECTBE MOTYT HAXOJIUTHCS B BBIXJIOITHBIX
raszax BalllMX aBTOMOOUJICH?

2.2.3. YueOHO-ucC/Ie10BATEILCKUNA IPOCKT

VY4eOHO-UCCIe10BaTeIBCKHM MPOEKT SBIISIETCS OCHOBHBIM CIIOCOOOM OIEHKH
pe3yiabTaToB 00y4YeHUs, CHOPMHUPOBAHHBIX y OOYYAIOUIUXCS B XO0JI€ OCBOCHHUS
MPUKIAIHOTO MOAyJa XumMuud B pazaenax 9.1. m 9.2. Uccrnenosanue wu
XUMUYECKUN aHain3 00BEKTOB Ouocdeprl/TexHocdepsl (C ydeTom Oymyiien
npodeccuoHaIbHOMN 1eITeIbHOCTH).
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[TpuBenemM nmpumep MPOEKTHOIO 3ajaHus, paboTa Haa KOTOPBIM
HAa4YMHAETCS C HAadajla pas/ielia, a JIETAIbHOE BBINOJHEHUE 3aJaHUM B TPYyIIIAX U
oopmileHHE PpPe3yJbTaTOB MPOCKTHOM JEATEIBHOCTH MPOU3BOJIUTCS B KOHIIE
M3Yy4YCHHMS pasena.

OOmass TeMa MNpoeKTa, NpPUBEIEHHAs HWXKE, B  JaJbHEHIIEM
JIEKOMIIO3UpYyeTca MO (HaceTHOMY MPHUHLMIY B 3aBUCUMOCTU OT IOJy4aeMou
oOy4aroluMucs crennaibHoCTH (Ipodeccun), a Takke Kaxaas rpynmna MOXET
paccMoTpeTh Oosiee yriayOJeHHO OJMH W3 OO0SA3aTENbHBIX COJEPIKATEIbHBIX
KOMIIOHEHTOB (TIOITEM) MPOEKTA.

Ha3Banme mnpoekTa: cocTaBieHHE MpPOEKTa IBETHHKA/cana/oropojam B
3aBUCHMOCTH OT COCTaBa MPOAHAIM3NPOBAHHBIX IIOYB.

IIpobdaema wucciegoBaHWs: ONpPEIEICHUE BO3MOXKHOCTH  pa30MBKHU
[[BETHUKAa B COOTBETCTBUU C JU3aHEPCKUM 3alpOCOM M HEOOXOIMMOCTU
ajanTaluy IA3aiHEPCKOTO MPOEKTa K NOYBEHHBIM U KIIMMATHYECKUM YCIOBUSM
Ha OCHOBAHUM HCCIEIOBAHUS XUMHUYECKOTO COCTaBa II0YB IPEIIIOKEHHOTO
y4acTKa.

Ieap mpoekra: ONpenenuTh BIUSHUE XUMHUYECKOTO COCTaBa IIOYB Ha
MIPEUIOKEHHOM YYacTKE Ha aCCOPTUMEHT pACTeHHMM, PEKOMEHIOBAHHBIX K
HocajJKe Ui peaau3aluy BBIOpaHHOTO AU3aifHEPCKOro IPOEKTa.

3amauu npoekra:

1) ucciaenoBaTh XMMHUYECKUN COCTaB, CTPYKTYpY, KHUCIOTHOCTh IOYBBI Ha
IIPEAJIOKEHHOM Y4acCTKeE;

2) uccneaoBaTh MHCOJSLUIO OTBEIEHHOTO JJIsl LIBETHUKA YYaCTKa,;

3) OpemIokKUTh MEpbl MO YIYUYIIEHUI0 KAayecTBA MOYBBI IyTEM BHECEHUS
pazIMYHBIX yAOOpeHUH U [100aBOK Ha NPEAJIOKEHHOM YYacTKe B cllydae
HEOOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHUH B COOTBETCTBUU C BBISIBJICHHBIMU
O0COOEHHOCTSIMH MCCJIEIOBAHHOTO y4YacTKa U JU3aiHEPCKUM 3alpOCOM;

5) cocTaBUTh MOCAJOYHYIO BEIOMOCTb;

6) MOATOTOBUTH U MyOJUYHO MPEICTABUTh IPE3ECHTALMIO 10 TEME IPOEKTa B
KOMAaHJIE.

Pe3yabTaThl 00yueHus:

— ONpelensiTh IepeYeHb HEOOXOAMMBIX HCCIEAOBAHUN XUMHUYECKOTO
cocTaBa IIOYB M y4YacTKa JJsi COCTaBJICHHWS WM aJanTalud paHee
pa3pabOTaHHOTO MPOEKTa I[BETHHUKA;

— ONWCHIBATh 3aBUCHMOCTb AaCCOPTMMEHTAa pPAcTEeHUHM OT KadecTBa
PENI0KEHHON TOUBBI 1Sl 00YCTPOMCTBA I[BETHUKA,
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— CIOCOOHOCTh MCHOJB30BATh COBPEMEHHbBIE CPEJICTBAa MOUCKA, aHAIU3a U
UHTepOpeTanuu  WHGOpPMAIMK, W  HWHPOPMAIMOHHBIE  TEXHOJOTUH IS
BBITTOJIHEHUS 337124 npodeccroHanbHoi AestenbHocTH (OK-2);

— c1ocoOHOCTh A(h(PEKTUBHO B3aMMOJICHCTBOBATh U pabOTaTh B KOJIJICKTHUBE
u komanje (OK—4).

Pe3yabTaT NpoeKTHOM PadoThHI 00yYaromerocs:

— MakeT / BujeoMarepuan / medatHeie cpeacTBa / 3D-Moaenu KocMUYecKon
TEXHOJIOTUU; TPE3EHTAIUsl Pe3yJIbTaTOB MCCIEIOBaHUS HAa MPO(ECCHOHATBHBIX
KOHKYpCax.

dopma npeacTaBJIeHus Pe3yJbTATOB NPOEKTHOI padoThI:

— 3alUTa TPOEKTa C HCHOJB30BAHMEM CPEACTB BU3yAIU3AlUU U
JEMOHCTpalUU Mpoaykrta ( / MakeTa / BupeomaTepuana / meyaTHeix cpeacts / 3D-
Moien (TIpU HAJTUYHH ).

Bo3MoskHbIEe BApDHAHTHI TEM MPOEKTOB:

1. WccnenoBanue coctaBa MHUHEPATBbHOM BOJIBI U PEKOMEHIAIMH IO €€
HCIIOJIb30BAHUIO.

2. HccrnenoBaHue pa3pyliarolero JICUCTBHS NPUPOAHOM BOJBI Ha
CTPOUTEILHBIC MAaTEPUATIBI.

3. CocraBiieHHE MPOEKTA I[BETHHKA/Oropoa/caia B 3aBUCUMOCTH OT COCTaBa
POAHATU3UPOBAHHBIX [OYB B COOTBETCTBUU C JU3aWHEPCKUM 3alPOCOM
(MOHOXPOMHBIN  IIBETHMK,  I[BETHUK  OJHOJETHUKOB,  MHOTOJIETHUKOB,
JIEKOPATUBHBIN OropoJI U Ap.).

4. CocraBieHue cOalaHCUPOBAHHOTO MEHI0O Ha JieHb (HEAeN0) B
3aBUCUMOCTH OT COJCpXKaHUS XHMHYECKHMX MaKpO W MHKPOIJIEMEHTOB B
MPOTyKTax MUTaHUSI.

5. UccienoBanne KayecTBa MUTHEBOI BOJIBI.

6. HccnenoBanue mpoO BOJOMPOBOJHOM BOJIBI HA MPEAMET YCTpaHEHUS
KECTKOCTH.

7. YcTpaHeHUE )KECTKOCTU BOJBI B CETbCKOXO3AMCTBEHHON AESITEIbHOCTH.

8. KoHTposh KauecTBa TEXHHUECKOW BOJBI PA3HBIX BUIOB B COOTBETCTBHH C
Mmetoaukamu mo I'OCT.

9. Co3nmaHne NEKOPATUBHOM MITYKaTypKHU.

10. IIurMeHTHI B U3EIUAX U3 CTEKIIA.

11. UccnenoBanme pa3pymiaromero ICUCTBUS BOALI HAa CTPOUTEIHHBIC
MaTepuabl.

12. OueHka cocTtosiHUSI BO3AyXa paboueil 30HBI CHeruanucTa (TEeXHOJOora,
CTpPOUTENS W T.I., C YYE€TOM 00JacTH Npo(ecCHOHATBHON MAEsITeNbHOCTH) B
COOTBETCTBUH C HOPMATUBHBIMHU JOKYMEHTAMH
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2.3. OueHoyHble cpeacTBa NMpoMexyTodHO arrectamuu no OYILO7
Xumust

[Tpomexxyrounas arrectaruss nmo OVYIL.07 Xumus mpoBoautcs B dopme
sk3aMeHa. Kaxaplli 3K3aMEHAIMOHHBIA OWJIET COCTOMT W3 TpeX 3ajaHuid: 1)
TEOPETUUYECKOE 3aJaHUE€ B BHUAE BOIPOCA M3 TEOPETUUYECKOrO COAEpKAHUS
OCHOBHOT'O M MPHUKJIAJHOIO MOJYJIEH; 2) MpakTHUeCcKoe 3aJaHue (COCTaBJICHUE
YPaBHEHHM XUMHUYECKUX PEaKIUd C y4YaCTUEM HEOPraHMYECKUX WIIU
OpraHUYECKUX BEIIECTB, B T.4. UEMOYEK NIPEBPALICHUNA U KAUYECTBEHHBIX pEeaKIUn
0OHapYyKEHHSI; XUMUIECKUX (HOPMYJT HEOPTaHUIECKUX U OPTaHUIECKUX BEIIECTB,
B T.4. CTPYKTYpHBIX; 3aJaHdsl 10 HOMEHKJIAType HEOPraHU4YEeCKUX U
OpraHUYECKUX BEIUIECTB; OLIEHKA U3MEHEHUSI CKOPOCTU XMMUUYECKON peakiuu u
HaIlpaBJICHHUSI CMEIICHUSI PABHOBECHUS C MCIOJIB30BAaHMEM TMpuHIUna Jle-
[IlaTtenpe; OlIEHKA XWMHUYECKOTO CcoOCTaBa MU OOOCHOBAaHUE TMPUMEHUMOCTHU
oObekTa Omo- wiaM TexHocdepbl W T.I.); 3) pacueTHas 3amada (pacyeTbl IO
YpaBHEHUIO XUMUYECKUX PEAKIUH, pacyeT MacCOBOM J10JIM (MacChl) XUMUYECKOTO
sleMeHTa (COoeIMHEHHUs) B MOJIEKyJe (CMecH); ONpeAesieHUE MpOocTenIen
dbopMyJibl OpraHUYECKOM MOJEKYJIbI, UCXOJs U3 3JEMEHTHOro cocraBa (B %);
pacyeThl TEeIIOBBIX A(PPEKTOB XUMUYECKUX PEaAKIUW; pacueTbl 3aBUCUMOCTH
CKOPOCTU XUMHUYECKOMN PEeaKIuu OT KOHIIEHTPAIIMU U TEMIIEPATYPHI U T.I1.).

[IpuBenemM mpumep SK3aMEHAIMOHHOTO OUIeTa.

3ananue 1.

Kakoil pacTBOp HCHONB3YIOT JJIsI KAYECTBEHHOW PEKLUHU OIPEAEIICHUS
XJIOpUI0B, OpoMKI0B, Hoaua0B? Hamummre ypaBHEHUs peakiuii u 0O0OCHYWTE
OTBET.

3ananue 2.

JlaHa cxeMa MpeBpalLCHU.

C,HsOH Al208, 400°_, x| KMnO4, H20, 0-20°_, x5 HBr (m6). t_, X3 ' sy —»
—C,H40

[IponumuTe Bce peakuuu U onpeaenuTs Bemectsa X1, X2, X3.

3ananue 3.

OnpenenuTe MacCOBBIC 10U XUMUYECKUX JIEMEHTOB B OKCHUJEC AJTFOMUHUS
Al;O3 1 BbIpazuTe UX B MPOIICHTAX.
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3akioueHue

Taxum obpazom, pona ouenounsix cpeacts no OVYIL.07 Xumus coctout u3
OIIEHOYHBIX CPEIACTB TEKYUIEro, pyOEeXHOro (TEMaTHUYEeCKOT0) KOHTPOJS U
3a/laHUi MPOMEKYTOYHON aTTECTAIUH.

B ydeOHO-MeTOIMYECKOM KOMIUIEKCE TIPUBEACHBI MPUMEPHI 3aJaHU,
KOTOpBIE SBJISAIOTCS MOJEIbHBIMU. Kaxapli mpernoaaBaTeib, B CBOIO O4epelb, B
paMKax CBOEH METOJIMYECKOM JESTEIIbHOCTU caM MPOEKTUPYET U pa3padaThiBacT
CpeacTBa OOyUeHUsI U KOHTPOJIA, @ TAK)KE BHIOMPAET METOBI M OPraHU3aIlHOHHBIC
(bopMbI UCXOJS u3 OpraHU3alMOHHO-TIEJaTrOTMUECKUX yCIIOBUI
00pa30BaTeNbHOrO MpPOIecca, COOCTBEHHOTO OIBITA, YPOBHS MOJATOTOBICHHOCTU
Y MOTUBALIUU CTYJICHTOB.
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