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1. [TacmopT OEHOYHBIX CPEACTB MO AUCHHUILVIHHE «XHUMUD)

st popmMupoBaHusi, KOHTPOJISI M OLIEHKH PE3YyJIbTaTOB OCBOCHHUS 00IIe00pa3oBaTEIbHON
JTUCIUTUINHBL  «XHUMHs» pa3paboTaHa CHCTEMa OICHOYHBIX MEPOIPHITHHA, YYUTHIBAIOIIAS
tpeboBanuss @DPI'OC COO (mpeamernbie pesynbratel) u  OPI'OC  CIIO (obmme wu
npodeCCHOHAIbHBIE KOMITETCHIINH ).

BaxHoii  0COOEHHOCTBIO  CHPOCKTUPOBAHHOM  CHUCTEMBl  OLIEHUBAaHUS  SBJSETCS
COTJIACOBAHHOCTh OIICHOYHBIX MEPONPUSATUI M 3aINTAHUPOBAHHBIX PE3YyJIbTaTOB OOYyUYEHUSI.
Kaxxnoe oneHouHoe MepompusiTHE HAmpaBieHO HAa (OPMUPOBAHUE WU HU3MepeHue 3HaHus /
YMEHHSI B KOHTEKCTE, YKa3aHHOM B PE3yJIbTaTe O0yUeHUsI.

B muctumimae « XuMusS» K OCHOBHBIM OIICHOYHBIM MEPOTPUATHSM OTHOCSTCS: 3aJIaHUs B
TECTOBOH (hopMe, MPAKTUICCKUE 3a/TaHUS HA COCTABJICHUE YPABHEHUN peaKIHii, KIaCCHPUKAIUIO
U HOMEHKJIATYpPY XUMHUYECKHX COCAMHCHUW, pacueTHbIC 3aJaud, J1abopaTropHbIE pPadOTHI,
MIPAKTUKO-OPUEHTUPOBAHHBIE 3a/IaHUs (pacueTHbIE U TeOpeTudeckue). B mpukiagHbpIx MOAYISX B
KauyeCTBE OILICHOYHBIX MEPOIPHUATHI TaKkKe 3allJIaHUPOBAHbI KEHCHI 1 y4eOHO-UCCIIEIOBATELCKIE
MIPOEKTHI.

Peanuzaiusi OLIEHOYHBIX MEPONPUATUN MO XUMHUHU 3alJIAHUPOBAHA B paMKax TEKYIIETO,
pyOexKHOTO (TEeMAaTHYECKOT0) KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTAIUU IO JUCITUILIAHE.

CucreMa OIIGHOYHBIX MEPOINPHATHA M0 XWMHU TPEICTaBICHA B TMACIOPTE OINEHOYHBIX
cpenacts (Tabnuna 1).



Tabnuma 1. ITacrmopT OIEHOYHBIX CPEACTB 10 AUCIUILTHHE «XuMus» (Bapuanr 2)

Ne Monayas / Paznea / Tema Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
I OcHoBHOe coepkaHue
1 |Pa3ngea 1. OcHoBBI cTpoeHusi |PopmMyanpoBaTh 6a30Bble OHATHS
BellecTBa U 3aKOHBI XHMHH
1.1 [Crpoenue atomoB XuMHU4eckux |COCTaBIATh XUMHUYECKHE (HDOPMYJIBI 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX 3JIEMEHTOB U IIPUPOJIA
3JIEMEHTOB U NIpUpoOa COEIMHEHUH B COOTBETCTBHUHU CO XUMHYECKOH CBSI3H».
XUMHUYECKOH CBA3H CTEIEHbIO OKHCIEHUS XUMUYECKUX 2. 3ajauu Ha COCTaBJIEHUE XUMUUECKUX (POPMYJ IBYXaTOMHBIX
3JIEMEHTOB, UCXO/sl U3 BAJICHTHOCTH U |COeIMHEHUH (OKCUIOB, CyJIb()UIOB, THAPUIOB U T.I1.)
NIEKTPOOTPHULIATEILHOCTU
1.2 |Ilepmogmueckuii 3aKOH U XapakTepru3oBaTb XMMUYECKUE [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETHUECKUE 3aJaHUS HA
tabnuua J[.1. Menneneesa AJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3aINI0 XUMHUECKUX AIIEMEHTOB: «MeTtammndeckue /
II0JIO)KEHUEM B IIEPUOANYECKON HEMETAJJIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATEIIBHOCTD U
CUCTEME XMMUYECKHUX I1eMeHTOB /[.1. |cCpOACTBO K 2JEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
Menpeneesa UX JJIEKTPOHHBIM CTPOEHHUEM U ITOJIOKEHUEM B IEPHOJUYECKON
cucTeMe XuMuyeckux eMeHToB [I.1. Menaeneesa»
2 [Pa3gea 2. Xumuueckue CocraBiasarh ypaBHenus u cxembl (KoHTposbHas padora

peakiuu

XHMHUYECKHUX peakumni

<(CTp0€HI/Ie BeICCTBA U XUMHUYECCKHUE PECAKINUND)




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
2.1 |Tumbl XUMHYECKUX PEaKIUit CocTaBisITh peakliuu COEUHEHMS, 1. 3amaun Ha cocTaBleHUE YpaBHEHUM peaknii:
pasioxxeHusi, o0OMeHa, 3aMeIIeHus, — COE/IMHEHMSI, 3aMEIICHUS, Pa3JI0KEeHUs, 0OMEHA U PEaKIUii C
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  |yd4acTHEM KOMIUIEKCHBIX COCTUHEHUH (Ha mpumepe
peaxKuuu U peakiun I'MJIPOKCOKOMIUIEKCOB JIFOMUHUS U IIUHKA);
KOMILJIEKCO0Opa30BaHus (Ha IpUMeEpe |— OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI C HCIIOIb30BAHUEM
I'MJIPOKCOKOMIUIEKCOB &JIFOMUHUS U [METOJIa 3JIEKTPOHHOI 0 OajaHca;
IIMHKA) C y4aCTUEM HEOPTaHUYECKUX |— C yUYACTHEM KOMILJIEKCHBIX COEIMHEHUH (Ha IpUMepe
BEILECTB I'HJIPOKCOKOMIIJIEKCOB IIMHKA U QJTFOMUHUS).
2. 3ajaum Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTHK IPOAYKTa
peaKIMK COeTUHEHHUS; MAaCCOBOM MM OOBEMHOM JI0JIM BBIXO]1a
IIPOJYKTA PEAKLIMU COEIUHEHMSI OT TEOPETUUECKU BO3MOKHOTO;
00BEMHBIX OTHOLIEHUH Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BELECTB U MPOIYKTOB PEAKLUHU; MAcChl (00beM,
KOJINYECTBO BELIECTBA) IPOIYKTA PEAKLIUH, €CIIU OJTHO U3 BEIIECTB
JIaHO B BUJIE PacCTBOpA C ONPEAECICHHON MAacCOBOM J10JIEH
PacTBOPEHHOTO BEIIECTBA
2.2 |DnexkTpoiauTHYecKas CocraBnsTh ypaBHeHUs XUMHUecKuX |l. 3ajaHus Ha cOCTaBI€HHE MOJIEKYJISIPHBIX U MOHHBIX PEAKIHi ¢
JUCCOLMAIMS M MOHHBIA OOMEH |peakluu HOHHOTO OOMEHa ¢ y4aCTHEM |y4acTHEM OKCHUJIOB, KHCIIOT, OCHOBAHUMN U COJIEH, HOHHBIX
HEOpPraHMYECKUX BEIIECTB peaxkuui THAPOIN3a CoIel, yCTaHOBJIEHNE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JTaboparopHas paboTa «Peakuuu ruponuza
3 |Pa3men 3. CTpoenue u HccnenoBarh cTpoenue u cBoiictBa |KonTposbHas padora «CBolicTBa HEOPraHU4YeCKUX BelleCTB»

CBOHCTBA HEOPraHMYECKHUX
BEIIECTB

HEOPraHn4e€CKMXx BEeImecTn




Moayas / Pa3nen / Tema

PesyabTaT 00yuenunst

THIBI OLlEeHOYHBIX MePONPUATHI

3.1

Knaccugukarus, HoMeHKIaTypa
U CTPOEHHE HEOPTaHUYECKUX
BEILIECTB

KrnaccuduiupoBars HeOpraHU4ecKue
BEIL[ECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «HomenknaTypa u Ha3BaHUE HEOPTaHUYECKUX BELIECTB
UCXO/IA U3 MX XUMUYECKOH (DOPMYITBI MIIM COCTABIICHUE
XUMHUYECKOH (OpMYJIIbI UCXO/Is U3 HA3BaHUS BEIECTBA 110
MEXIYHApOAHON WK TPUBHAIEHOM HOMEHKIATYPEY.

2. 3ajaym Ha pacyeT MaccoBOM J10JH (Macchl) XUMUYECKOTO
aieMeHTa (COSMHEHNS ) B MOJICKYJIEe (CMECH).

3. IlpakTudeckue 3a1aHus 1Mo KIacCU(pUKAIHI, HOMEHKIAType U
XUMUYECKUM (hOpMYIaM HEOPTaHUYECKUX BEUIECTB PA3TUIHBIX
KJIACCOB.

4. [IpakTudeckue 3a/1aHus Ha ONPeIEICHIE XUMUYECKON
aAKTUBHOCTH BEILIECTB B 3aBUCUMOCTH BHJIa XUMUYECKOU CBSI3U U
THUIA KPUCTAJUIMYECKOM PEIIETKH

3.2

Du3NKo-XUMHUYECKHE CBOMCTBA
HCOPraHNMYCCKUX BCIICCTB

YcraHaBiIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMUYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOEHHMS ATOMOB U MOJIEKYJI, a TAKXKe
THIA KPUCTAIMYECKON PEIIETKH

1. Tect «OCOOEHHOCTH XMMHUYECKUX CBOMCTB OKCH/I0B, KUCIIOT,
OCHOBaHHi1, aM()OTEPHBIX THPOKCHUIIOB H COJICH.

2. 3ajjaHus HA COCTaBJIEHHUE YPAaBHEHUH XUMHUECKUX PEAKLIUH C
Y4acCTHEM MPOCTHIX U CIOXKHBIX HEOPraHMUECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB U aM()OTEPHBIX JIEMEHTOB;
HEOpPraHMYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX
CBOICTBa U CIIOCOOBI OTyYEHUS.

3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS HA
CBOWCTBA U MOJyYEHHE HEOPraHMUYECKUX BEIIECTB.

4. JTaboparopHas paboTta «CBOWCTBa METAIJIOB U HEMETAJIJIOBY»




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
3.3 |IIpousBoncTBO Heopranumyeckux |OOOCHOBBIBATH 3HAYECHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 33JAHUSI [10 COCTABJIECHUIO
BELIECTB. 3HAUEHUE U IIPUMEHEHUE HEOPTaHUYECKUX XMMHUYECKUX PEaKLHUH C y4aCTUEM HEOPraHUUECKUX BEIIECTB,
IIpUMEHEHHE B ObITY U Ha BEIIECTB B OBITOBON U UCMOJIb3YEMbIX Ul UX UACHTU(DHUKALIMY U IIPOMBIIUIEHHBIX
IIPOU3BOJCTBE IIPOU3BOJCTBEHHOU JESITEIbHOCTH CHOCO0OB MOJTyYEHHUS
4eJI0BEKa UX (PU3UKO-XUMHUYECKUMHU
CBOMCTBaMH
4 |Pa3gen 4. Ctpoenue u HccnenoBarb crpoenue u ceoiictBa |KonrpoJsbHasi padora
CBOICTBA OPraHMYECKHX OPraHMu4eCcKHX BelecTB «CTpoeHue U CBOMCTBA OPraHN4YeCKUX BeleCTB)
BellecTB
4.1 |Knaccudukanus, cTpoeHHE U KnaccugunupoBars opranndeckne 1. 3ajanus Ha COCTaBJIIEHUE HA3BaHUN OPraHUYECKUX COCIUHEHUN
HOMEHKJIaTypa OPraHUYECKUX  |BELIECTBA B COOTBETCTBUU C UX 10 TPUBUAIBHON WJIM MEXTYHAPOJIHON crCTeMaTH4YECKON
BEIIECTB CTpPOEHUEM HOMEHKJIAType
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX ()OPMYJT OPraHUYECKHX BEIIECTB OTAEIbHbBIX
KJIaCCOB
3. 3agaun Ha omnpeseseHue mpocTeniei (GopMysbl OpraHNYeCcKoM
MOJIEKYJIbI, UCXO/JIsl U3 3JIEMEHTHOT0 cocTaBa (B %)
4.2 |CBoiicTBa OpraHU4eCcKUX YcraHaBiIMBaTh 3aBUCUMOCTD (pr3uKo- 1. 3a1aHus Ha cocTaBlieHUE YpaBHEHUM XMMUYECKUX peakuil ¢

COEIUHEHUI

XUMHYECKHX CBOMCTB OpTraHU4YCCKUX
BCIICCTB OT CTPOCHHA MOJICKYJI

y4acTHEM OpPTaHUYECKUX BEUIECTB Ha OCHOBAaHUH WX COCTaBa U
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHHE YPaBHEHUN XUMHUECKUX PEaKIIUi,
WLTIOCTPUPYIOIINX XHMHYECKHE CBOWCTBA C YUETOM MEXaHH3MOB
NPOTEKaHUs JAHHBIX PEaKIUi U TEHETUYECKON CBSI3U




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
OpraHMYECKUX BEIIECTB Pa3HbIX KJIacCOB
3. PacueTHble 3a/1auy 0 ypaBHEHUSIM PEAKIIUI C yuacTUEM
OpPraHUYECKUX BEILECTB.
4. JTaboparopHas pabota «IlonyueHue 3THiIeHa U U3yYEHHE €T0
CBOMCTB»

4.3 |Opranuueckue BellecTBa B OO00CHOBBIBATh 3HAYEHUE U IIpakTHKO-OPUEHTUPOBAHHBIE 3aJAHUS II0 COCTABJICHUIO
KU3HEJCATECIIBHOCTH YEJIOBEKA. |[IPUMEHEHHME OPraHMYECKHX BEIIECTB |XMMHMUYECKUX PEAKLHUN C y4aCTHEM OPraHMYECKHX BEIIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOI M IPOM3BOJICTBEHHOM UCMOJIb3YEMbIX JUIS UX UACHTU(DUKALMY B OBITY U
OpraHMYECKUX BEIIECTB B NEeSITETLHOCTH YeNIOBeKa UX (PU3MKO-  |IPOMBIIIJICHHOCTH.

IPOMBIIIJIEHHOCTH XUMHUYECKHUMH CBOMCTBAMU
5 |Pa3pgea 5. Kuneruueckue u HccaenoBars paBHOBeCHE U KonTposbnas padora
TepMOAMHAMHYECKH e CKOPOCTh XMMHMYECKHX peaKkuui «CKOpOCTh XMMHYECKOH PeaKllii ¥ XUMHYeCKoe PABHOBeCH e
3aKOHOMEPHOCTH NPOTEeKAHUA
XHMHUYECKHX peakuui
5.1 [Kunernueckue 3akonoMepHocTH |MccnenoBars BiusiHue koHIeHTpauu | 1. JlabopaTopHas pabota Ha BEIOOP:

MPOTEKAHUS XUMUYECKHUX
peaxkuuii

pearupyomux BEeIecTB U
TEMIIEPATYPHI HA CKOPOCTh
XMMHUYECKHUX peaKIuii

— «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKLIMH OT
KOHIIEHTPALUH PEArUpPYIOLINX BELIECTBY;

— «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT
TeMnepaTypbD».

2. IlpakTHKO-OpHUEHTHPOBAHHBIE TEOPETHUECKHUE 3a]JaHUS Ha
aHanu3 (HaKTOpPOB, BIUSIONIUX HA U3MEHEHHE CKOPOCTH
XAMHUYECKOW peaKkuu




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
5.2 |TepmoaumHaMuveckue HccnenoBarh BIMSAHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEaKLIUi
3aKOHOMEPHOCTH MPOTEKaHUsI  |KOHLIEHTPALIUU BELIECTB, PEAKLIUU U OIpeJiesieHNE TUIA Peakuu (110 TeruioBoMy 3G (deKTy: IK30- U
XUMHUYECKHUX PEAKLIUH. Cpelbl U TeMIepaTypbl Ha CMELICHUE [3HIOTEPMUYECKHUE).
PaBHOBecue XMMHUYECKUX XUMHYECKOI0 PABHOBECHUS 2. IIpakTUKO-OPUEHTUPOBAHHBIE 3aJaHNS Ha IPUMEHEHUE
peakuuin npunnuna Jle-Illarense 11t HAX0KACHNS HAIIPABJICHUS CMELICHHUS
paBHOBECHs] XUMHUYECKOW PeaKkLuu U aHaJIu3 (PaKTOpOB,
BIIUSIIOLIMX HA CMELLEHUE XUMUYECKOTO PAaBHOBECHS.
3. JlabopaTtopHas pabota «/3ydeHue BAUSHUS pa3TuIHBIX
(aKkTOpOB Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI»
6 [Pa3mea 6. AucnepcHble HccnenoBars nucnepcuslie cucrembl | KonTpoJsibHas padora mo teme «/lucnepcHbie cucreMbD)
CHCTEeMbI
6.1 |[ducnepcHbie CHCTEMBI U Pa3znuyarh nCTUHHBIE PACTBOPSI, 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(akTopbl UX YCTOMUNBOCTH KOJUJIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHBIE 3aaHUSI HA
rpy0oucIiepCHbIE CUCTEMBI Ha JIUCTIEPCHBIE CUCTEMBI, UCTIOJIb3yeMble B OBITOBON U
OCHOBE XMMHMUYECKOT0 IKCIIEPUMEHTA  |[IPOM3BOJCTBEHHOMN AEATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBaHue CBOWCTB HccnenoBath (prU3NKO-XUMUUECKUE JlaGopatopHas pabota (Ha BEIOOD):
JUCIIEPCHBIX CUCTEM CBOICTBA pa3IU4HbIX BUJIOB — IIpuroroBieHue pacTBOpOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne qUCIIEPCHBIX CUCTEM.
7 HccnenoBarhb cBoiicTBa

Pa3nen 7. KauecTBenHbIe
peakuuu o0HapyKeHu s
OpPraHnu4yecKux
HEOPraHMYE€CKMUX BE€UIECCTB

OPraHUYeCKUX M HEOPraHMuYeCKHX
BellECTB C HCII0JIL30BaAHHEM
Ka4eCTBEHHBIX peakuui

10




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
7.1 |OGHuapyxenue Heopranmueckux |McciaenoBath kadecTBeHHbIe peaknuu |1. JlTaboparopHas paboTa (Ha BBIOOD):
KAaTHOHOB U aHUOHOB HEOpPraHUUYECKUX BEIIECTB — AHaniuTuyeckue peakuuu karnoHos [-VI rpymm;
— AHanuTUYEeCKHUE peakliui aHHOHOB.
2. IIpakTryeckue 3aJjaHusi HA COCTaBJICHUE YPAaBHEHUM peaKiuii
oOHapyxeHus1 KaTuOHOB [-VI rpyni 1 aHWOHOB, B T.4. B
MOJICKYJISPHON U MOHHOU (popmax.
7.2 |OGHapyxenue oprannueckux  |McciaenoBaTs kadecTBeHHble peakuuu |1. Jlaboparopnas pabota (Ha BeIOOD):
BEILECTB OT/AEJIbHBIX KJIACCOB C |OpPraHUYECKUX COEIUHEHUM — KauecTBeHHbIE peakliMi Ha OTAEJIbHbIE KJIACChI OPraHUYECKUX
MCIIOJIb30BaHNEM Ka4ECTBEHHBIX |OTEIbHBIX KJIACCOB BELIECTB;
peakuuin — KauecTBeHHBIN aHAIU3 OPraHUYECKUX COSAMHEHUH 110
(yHKIIMOHAJIBHBIM IPYyIIIIaM.
2. [IpakTuyeckue 3a/1aHusl HA COCTaBJICHUE KAUYECTBEHHBIX
peakiuii OOHapy>KEHUS OPraHUYECKUX COCTUHEHHIA
Il | IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHNe NPUKJIATHOTO MOIYJIs)
8 |Pa3men 8. OuenuBarh nocJjieacTBusA ObITOBOH |3ammTa Keiica (c yuerom 0yayuieii npogeccnoHaIbHOI

Xumus B ObITY H
NPOM3BOJACTBEHHOI
AeAITeJIbHOCTH YeJI0BEKA

U MPOU3BO/ICTBEHHOM 1€ATEJIHLHOCTH
YyeJJ0BeKa ¢ MO3HIINKA
IKOJIOTHYECKOH 0€30IMACHOCTH

AeSTeIbHOCTH)

Xumus B ObITY U
IIPOM3BOICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

O11eHUBAaTh IIOCJIENCTBHS OBLITOBOH U
MIPOU3BOJICTBEHHOU JESITETFHOCTU
YyeJI0BEKA C MO3UIIMI DKOJIOrNUECKOH
0e30macHOCTH

Keiic (c yuerom Oyaymieit npodeccuoHaNbHOM 1eATeTHbHOCTH)
Bo3MOXHBIE TEMBI KEHCOB:

1. ITorenyienne kKIuMarTa 1 BICBOOOXKA€HUE Ta30BBIX THIPATOB CO
JTHA OKEaHa.

2. Byayue marepuansl sl aBHa-, MalllnHO- U TPUOOPOCTPOCHHUSI.
3. HoBble MaTepuaibl AJisi COTHEUHBIX OaTapei.

11




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
4. JlekapcTBa Ha OCHOBE PACTUTEIIbHBIX MPEMAPaTOB
9.1 |Pa3men 9.1. UccnenoBanue u |UHTepnpeTHpOBATH XMMHYECKHE 3amuTa y4eOHO0-MCCIe0BATEIBbCKOI0 IIPOEKTa (C y4eTOoM
XHMHUYECKHH aHAJIN3 00bEKTOB |[Ipolecchl U ABJIeHUA B Ouocdepe |0Oyaymiei npogeccHOHAIbHOM AesITeIbHOCTH)
ouochepbl
9.1.1 |OcHoBbI Ta6OpaTOpPHOU BbINIONHATE TOJHBIA LUK 1. JTabopaTopHas pabota «OCHOBBI JJA0OPATOPHOU MPAKTHKNY.
MPAKTUKU B IPOGECCHOHATBHBIX |IKCIIEPUMEHTAIBLHOTO UCCIeI0BaHus ¢ |2. THUMOBBIE pacyeThl 0 TEMATUKE SKCIIEPUMEHTA.
nabopatopusix coOnrofeHreM mpaBui 6e3omacHoro  |3. 3ajauu Ha BBIUMCIICHUE CPEIHEro 3HAYCHUS
oOpalieHus ¢ BeIECTBAMH U AKCIIEPUMEHTAJIbHBIX JIaHHBIX, TOTPEITHOCTH.
nabopaToOpHBIM 000PYI0BAHUEM 4. TlpencraBneHue pe3ysibTaTOB SKCIEPUMEHTA B PA3THYHON
dbopme (Tabnuiia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
9.1.2 | Xumnueckuii ananu3 mpo0 Bojb! (MccnenoBath XUMHUECKH COCTAB 1. Tect «CBOMCTBA U COCTaB BOAEI».

po0 BOJIBI

2. 3ananue «XUMHUYECKUH COCTaB BOJBI, TUII BOJBI M CIIOCOOBI €€
MPUMEHEHUSD (C UCTIOTB30BaHUEM HOPMATHBHBIX IOKYMEHTOB).
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUs Ha
COCTaB BOObI 1 CIIOCOOBI BBIPpAXKCHUSA KOHHGHTpaHI/Iﬁ " nepecyeT
KOHIEHTpaluH (C UCIOJIb30BaHNEM HOPMATUBHBIX JIOKYMEHTOB).
4. JJaboparopHasi paboTa Ha BBIOOD:

— OuncTKa BOABI OT 3arpsi3HEHUN;

— Omnpenenenve pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenue KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEHUS
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Moayas / Pa3nen / Tema

PesyabTaT 00yuenunst

THIBI OLlEeHOYHBIX MePONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIIb
Kau4eCTBa MIPOAYKTOB IMUTAHUS

HccnenoBaTh XUMHYECKUH COCTAB
MPOAYKTOB MUTAHUSA

1. Tect «Oprannyeckue U HEOPraHMUECKNE BEIIECTBA, BXOIALINE
B COCTaB IIPOJYKTOB ITUTAHUS».

2. IlpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS 110 KyJTUHAPHON
TEeMaTHUKe.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHHe HUTPATOB B IIPOAYKTAaX MUTAHUS;

— HccnenoBanue npoyKTOB UTAaHUS HA HAJIU4YUE YIJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIM4YKeE YIJIEBOJOB (Kpaxmall,
TII0K03a, caxapo3a)

914

XUMHUYECKU aHaIu3 Mpod
IIOYBBI

HccnenoBaTh XUMHYECKUHA COCTAB
po0 MOYBBI

1. Tect o Teme «XUMHUYECKUH COCTaB HEOPTaHUYECKUX U
OpPraHUYECKUX YIOOpCHUID».

2. 3aganne «B3auMOCBs3b COCTaBa IOYBEI, THII IIOYBLI H €€
HA3HAYCHUS.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHle HeOPraHUYeCKUX MpUMeceil B Mpobax MOYBHI;
— Omnpenenenne pH BogHOMI

BBITSKKU TIOYBBI, €€ KUCIOTHOCTH U IIEIOYHOCTH

9.15

Hccnenosanue o0bEKTOB
ouocdepsl

HccnenoBath XUMHUECKUN COCTAB
00BeKTOB OHOChEpHl Ha IpUMEpE
MPOJIYKTOB MUTAHUS, BOJIbI U TIOYBBI

Y4ebHO-HcCIe10BaTeNbCKUM TPOEKT B 00J1aCTH HCCIIEJOBAHUS
00BEKTOB OUOChEPHI.

Bo3moskHBIE TEMEBI ITIPOCKTOB:

1. UccnenoBanue cocraBa MUHEPAIBHOW BOJIBI M PEKOMEHTalINH
IO €€ UCIOJIb30BaHHUIO.

2. UccnenoBanue pa3pylarouiero AeicTBUs IPUPOIHOM BOIbI HA
CTPOUTEINIbHBIE MaTEPHUAIIBL.
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Moayas / Pa3nen / Tema

PesyabTaT 00yuenunst

THIBI OLlEeHOYHBIX MePONPUATHI

3. CocTaBiieHre IPOEKTa I[BETHUKA/OTOpoaa/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHAIIM3UPOBAHHBIX TTOYB.

4. CocraBieHue cOalaHCHPOBAHHOTO MEHIO Ha JIeHb (HEEINI0) B
3aBHCHUMOCTH OT COJEP>KaHUSI XUMUYECKUX MAaKpO U
MHUKPO3JIEMEHTOB B MIPOIYKTAX MUTAHHUS.

5. UccnenoBanue KauecTBa NUTHEBOM BOBI.

6. UccnenoBanue npoO BOAOIPOBOAHON BOJIBI HA MTPEAMET
YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHne )KECTKOCTU BOJIBI B CEIIbCKOXO03CTBEHHOM
JIeATETbHOCTH

9.2

Pasznen 9.2. UcciienoBanmne u
XMMHYECKHIl aHAJIN3 00HLEKTOB
TexHochepsl

HNHTepnpeTupoBaTh XMMHYECKHE
npoueccsl 1 siBJeHUs B TexHocdepe

Y4eOHO-uccIe10BATEIBCKUH POEKT (€ y4eToM Oyayiuei
npogeccuoHAJIbLHOM 1eATeJTbHOCTH)

9.21

OcHoBBI Ta0OpaTOPHOIA
NPaKTUKU B IPO(ECCHOHATBHBIX
n1abopaTopusx

BBIMOTHATE ONMHBIN UK
HKCIEPUMEHTATBHOTO UCCIIEOBAHUS C
co0uTI0/IeHHEeM IIPaBUiI O€30MacHOr0
oOpaleHus ¢ BeleCTBaMU U
1a0opaTOpHBIM 000pyI0BaHUEM

1. JTaboparopHas padota «OCHOBBI JJAOOPATOPHON TPAKTUKI.
2. TunoBble pacyeThl MO TEMATHKE IKCIIEPUMEHTA.

3. 3aauM Ha BBIUMCIICHUE CPETHErO 3HAYCHHS
AKCIIEPUMEHTAIbHBIX IaHHBIX, MIOTPEITHOCTH.

4. IlpencraBieHue pe3ylbTaTOB SKCIEPUMEHTA B PA3TUYHON
dbopwme (Tabnuia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
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Moayas / Pa3nen / Tema

PesyabTaT 00yuenunst

THIBI OLlEeHOYHBIX MePONPUATHI

9.2.2

XUMUYECKUH aHAIIN3 MTPOO
TEXHUYECKOU BOIBI

HccnenoBaTh XUMHYECKUH COCTAB
po0 TEXHUYECKOMN BOIbI

1. 3agauu Ha ompeieNIeHuE METaNIOB, HEOPTaHUYECKUX AHUOHOB U
OpraHWYECKUX BEIECTB B TEXHUYECKON BOJE pa3HOTO Ha3HAYCHUSI.
2. [IpakTHKO-OpHUEHTHPOBAHHBIC TEOPETHUCCKHUE 3aJaHUs Ha
COCTaB BOJIbI U CITIOCOOBI BBIPAYKEHHUSI KOHIICHTPALIUN U TIepeCcUeT
KOHIICHTpaui (C UCIOJIb30BaHUEM HOPMATHUBHBIX JJOKYMEHTOB).
3. 3amanne « XMMHYSCKHI COCTaB TEXHHUYSCKOM BOJIBI, THIT BOJBI M
CIoCcOOBI €¢ MPUMEHEHUS (C HCIIOIH30BAaHIEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JJaboparopnas pabota (Ha BEIOOD):

— Ornpezienienne XJI0pUI0B METOIOM TUTPOBAHUS B TEXHHUUECKOU
BOJIE;

— OnpeziesieHne )KeCTKOCTH TEXHUYECKON BOABI METOI0M
TUTPOBAHUS

9.2.3

XUMHUYECKUN KOHTPOIIb
KayecTBa BO3/1yXa

Hccnenosath COACPIKAHUC
YTJICKUCIIOrO I'a3a B BO3yXC

1. Tect o Teme «XUMHUECKUH COCTaB aTMOC(HEPHOTO BO3yXa U
BO3/yXa paboueil 30HbI».

2. [IpakTuKO-OpUEHTUPOBAHHBIE 33JaHHSI HA XUMUUECKUN aHAIIN3
coCTaBa BO3yXa.

3. JlabopaTtopHas pabota «OnpeneneHue coaepxKaHus
YIIJIEKHUCIIOTO Ta3a B BO3/AyXe

MTOMETIEHUS IKCIIPECC-METOIOM
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
9.2.4 | Xumuueckuii aHanu3 mpod UccnenoBars npoObl MaTepuaioB 1. [IpakTHKO-OpUEHTUPOBAHHBIC 3a/IAHUS IO XUMHUYECKOMY
MaTepUaIOB CTPOUTEIBHO- CTPOUTEIIBHO-PECTABPALIMOHHON aHaJIM3y IpoO MaTepHaIOB CTPOUTEIHHO-PECTABPAIIHOHHON
pecTaBpallMOHHON 1€ATEIbHOCTH |1€ATEIbHOCTH U 1U3aiiHa JIeATEIbHOCTH U IU3aiiHa.
U au3aiiHa 2. JJaboparopHnasi pabota (Ha BEIOOD):
— W3roroBienue kpacok (1moadop MUTMEHTOB U CBSI3bIBAIOIINX
BEIIIECTB);
— McenenoBanue CBOMCTB BSKYILMX BEIIECTB HA IPUMEPE THIICA
9.2.5 |MccnenoBanue 00bEKTOB HccnenoBaTh XMMUYECKUN COCTAB Y4eOHo-HccIe10BaTeNIbCKH MPOEKT B 00JIACTH MCCIIeI0BAHUS

TeXHOChEPHI

00BEKTOB TEXHOC(EPHI HA TPUMEPE
TEXHUYECKOHN BOJIbI U MAaTEPUATIOB
CTPOUTEIBHO-PECTABPALIMOHHOMN
JIEATENIbHOCTU U Ju3aiiHa

00BEKTOB TEXHOC(hEPHI.

Bo3MokHBIE TEMBI TIPOCKTOB:

1. KoHTpoib KadecTBa TEXHUYECKOUW BOJIBI PA3HBIX BUJIOB B
cootBeTcTBUU ¢ MeToaukamu 1o ['OCT.

2. Co3ziaHue 1eKOpaTUBHON ITYKAaTypKH.

3. [TurMeHThI B U3AENUAX U3 CTEKIIA.

4. UccnenoBanue pa3pymiaroniero A1eicTBUs BOAbI Ha
CTPOUTENIbHBIE MaTePHAIIBI.

5. OneHka cocTosiHUS Bo3/ayXa paboueii 30HbI CrielUanicTa
(TexHomora, CTPOUTENS | T.II., C yYETOM O0JIaCTH
MpoeCCHOHAIBHON JETETHHOCTH) B COOTBETCTBUU C
HOPMATUBHBIMH JIOKYMEHTAMU
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2. OneHoYHbIe CPeCTBA M0 AMCUHMIINHE «XUMUSD)

2.1. OueHoYHbIE CPEACTBA TEKYLIEr0 KOHTPOJIS MO INCHUILIHHE « XHMHD)

Texymuii KOHTPOIb PE3YyIbTATOB OOYYEHUS MOXKHO OCYIIECTBISTh PA3IUYHBIMU
METOJIaMU U C TIOMOINBIO PA3JIMYHBIX OICHOYHBIX CpeACTB. llo mucuurimae «XuUMUS» B
KAaueCTBE CPEJICTB TEKYIIEro KOHTPOJS MPUMEHSIFOTCS BOIPOCHI JJIsi OPraHU3allid YCTHOTO H
MMCBMEHHOTO OIPOCca, CUCTEMBI 3aJJaHHi B TECTOBON dopMe, 3a1a4 U YIPAKHEHHS, IPAKTUKO-
OpUEHTHPOBAaHHBIE 3aJaHus (TEOPETHUYECKHEe, pacueTHbIe, CHUTYAI[MOHHBIE), JIabopaTOpHbIE
paboThI U Apyrue olleHOYHbIe MeponpusTus. Hike npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuii B TecTOBOM dopme

Cucrema 3aaHuii B TeCTOBOW (popMe — ITO cojeprkKareiabHas CUCTEMa, OXBATHIBAIOIIAS
B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HAHUI. B oTIu4Me OT TeCTOB, B CUCTEMaX 3aJlaHUi BEPOSATHOCTH
MIPABIWJIBHOTO OTBETA Ha MOCJIECAYIOIIEe 3aJaHUE MOXKET 3aBUCETh OT BEPOSTHOCTH MPABHILHOTO
OTBETAa HA MPEBITYIINE 3aTaHHUS.

Jlis Toro 4troObl Ha OJHOM COJAEPKATEITBHOM MaTepHhalieé MOKHO ObUIO COCTaBUTH
HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYHPYIOT 0a3y 3agaHuil B TectoBoil ¢opme. Eciu ectb
KOMITBIOTEPHBIE TIPOrpaMMBbl T€HEpAIlUU TECTOB, TO B MPOrpaMMy CO3JaHHUS TeCTa BBOAMUTCA
0aza, BKJIIOYaromas B ce0s mapajuiesbHbIe M0 COACPKAHUIO U TPYAHOCTH BapUaHThI OJIHOTO U
TOTO K€ 3aJ]aHus. DTO 03HAYAET, YTO MPOBEPKA 3HAHUS MPU3HAKOB, CBOMCTB, COCTaBa, (yHKITHI
OJTHOTHITHBIX OOBEKTOB MOXKET OBITH OpraHW3oBaHa Ha 0a3e OAHOTO W TOTO K€ 3aJIaHus,
MEHSIOIIETO B CBOEM TEKCTE TOJIBKO HA3BaHHWE AITHUX OOBEKTOB. DTH 3aJaHUSl HA3BIBAIOT
(daceTHBIMU, T.€. UMCIOIIIMMH ITEPEMECHHBIC dJICMCHTHI.

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

Ha3panue TeMbl Tema 1.1 «CTpOCHI/Ie aTOMOB XMMHNUYCCKHX 3JICMCHTOB U
npupoaa XHUMHYECKOH CBSI3U»

PesynbTar 00yueHus CoctaBnsaTh XUMHUYECKHE (OPMYNIbl COCIUHEHUH B
COOTBETCTBUU CO CTENEHBIO OKHUCIEHHS XHMHUYECKUX
AIIEMEHTOB, UCXOJs u3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTH

OO01me KOMIIETEHIIUNA OK 01

Bbi0epuTe onuH NpaBUIbHBINA OTBET:
1. Atomsl C u Si UMEIOT OIMHAKOBOE YHCJIO:
A) HEUTPOHOB B sipe
b) sHepretnueckux ypoBHei
B) 251eKTpOHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE
I') anexTpoHoB
2. B paay xumnueckux snemeHToB Li—-Be—B—C metannuueckue cBoiicTpa:
A) ycunusarorcs
b) ocmabeBarot
B) e menstroTcs
I') u3MeHsI0TCS NepuoIM4ecKu
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3. K s-niemeHTaM OTHOCUTCS:

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 TTOJISIPHOM

B) xoBaneHTHOI HENOJISIPHOM

I') meTannmueckoi

5. {KOJIIMYECTBO IIEKTPOHOB B aTOME; KOJIMUYECTBO SHEPIETUYECKUX YPOBHEH; KOJIHMUECTBO
AJIEKTPOHOB HAa IOCJIEIHEM SHEPreTUYECKOM YpPOBHE; KOJIMYECTBO IPOTOHOB B sIpE aTroma}
COOTBETCTBYET

A) HOMepy nepuoa

b) Homepy rpynmsl

B) nopsinkoBomy HOMEpY

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

A) HOHHAst XUMHYECKas CBS3b

b) xoBaneHTHas MOIsIpHAst XUMHUYECKAs! CBSA3b

B) xoBaneHTHas HETONAPHAS XUMUYECKAast CBS3b

7. {cBsi3b, 00Opa30BaHHAA 3a CYET 0Opa30BaHUs OOUINX ANEKTPOHHBIX Map; CBS3b,
oOpa3oBaHHas 3a cueT 000OIIECTBICHUS BAIEHTHBIX JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANEKTPOCTATUYECKUX CUJI IPUTSKEHHSI} Ha3bIBAeTCA

A) noHHOM

b) Merannuaeckoit

B) xoBanentHoit

8. {B mopsIKe BO3paCTaHUsI METAJUIMIECKUX CBOIMCTB; B OPsIKEe YOBIBAHUS pajyca
aTOMOB; B TIOPSIKE BO3PACTaHMs KHCIOTHBIX CBOICTB JIETYYHX BOJIOPOIHBIX
COCIMHEHUH | DIIEMEHTHI PACIIONIOKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

9. Kakoe u3 cyxaeHuit BepHo aiis 35eMeHToB {VA rpymnmsl , IVA rpynmsl, [A rpynmst }

A) obOmast popmyia neTydero BogopoaHoro coeaqunenus RH4

b) He 00pa3yroT neTyunx BOJOPOAHBIX COEAMHEHUN

B) 10 3aBepiieHns SHEPreTHYECKOro YPOBHS HE XBAaTaeT TPEX AIEKTPOHOB

10. Cpenu Berects, ykazanusix B psay {NHs, Oz, HCI, SO2; CaO, HNO3, Cl2, CO2;
H2S04, HI, CuCI2, CH4, NH3} konn4ecTBO COeTMHEHNI C KOBAJCHTHOU TOJISIPHON CBSI3bIO
paBHO

A) Tpem

b) nBym

B) uetbipem

11. Xumnueckas cB3b B MOJIEKyJIax {030HA U XJIOPUAA KaJIbLIUs; CEPHON KUCIIOTHI U
XJIOpUJIa aMMOHHUS; CEPHOM KUCIOTHI M 030HA} COOTBETCTBEHHO
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A) KoBaJIeHTHAas TOJISIPHASL U MOHHAS

b) koBasieHTHas1 mOJNsipHAsi U KOBAJICHTHAsI HETIOJISIpHAs

B) koBasieHTHAas HEMOJIsIpHAs U HOHHAS

Kak BHIHO W3 TPUBEACHHOTO MNpUMEpa, Kaxaoe (aceTHOe 3aJaHUE MOXKET OBITh
peoOpa3oBaHO B HECKOJIBKO PA3IMYHBIX BAPHAHTOB OJHOTO 3a/JaHUS TECTOBOW cCUCTeMEI. [1pu
OpraHu3aly aBTOMaTU3HUPOBAHHOIO TEKYILETO KOHTPOJIS MOSBIISETCA BO3MOKHOCTh F'€HEPALINH
00JIBIIOr0 KOJMYECTBAa BapUAHTOB TECTa, MPU 3TOM 3aJaHUs, MoJydyeHHbIe U3 (acera, OyayT
MapajuieJabHbl M0 COACPIKAHUIO U TPYIHOCTH.

2.1.2. llpakTHyecKkue 3a1aHUS U 3a1a4K

[IpakTuueckue 3amaHus U 3a7adyd, 4aCTO MCIOJb3yEeMbIe B KaueCTBE AMJIAKTUYECKUX
CPEICTB B €CTECTBCHHOHAYYHBIX JUCIUIUIMHAX, TAKKEe MOTYT OBbITh (haceTHhIMH. B0O3MOXHO
MIPUMEHECHHE 33/1a4 C BapHaHTaMU OTBETA JJIsl yI00CTBa OpraHU3allid aBTOMATH3UPOBAHHOTO
KOHTPOJISL.

[IpakTrueckue 3agaHus U 3a/1a4d IPEICTABIICHBI B pa3eax:

1. OcHoOBBI cTpoeHHsI BellleCTBA — 33Ja4d HA COCTABJICHHE XHUMHUYECKUX (QOpMYI
JIBYXaTOMHBIX COeIMHEHUH (OKCHUIIOB, CYNb(HUIOB, TUAPUIOB U T.I1.).

2. XuMH4ecKre peakuuu

2.1. 3amaum Ha COCTaBJICHUE YPAaBHEHUM pEaKlUii: COeAMHEHUS, 3aMEIICHUS, PA3JIOKEHHUS,
oOMeHa M peaKIHii ¢ y9acTHEM KOMIUICKCHBIX COSAMHCHUI (Ha TIpUMEpe THAPOKCOKOMILICKCOB
QATIOMUHHUS ¥ [IMHKA); OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a
9JIEKTPOHHOrO  OajaHca, ¢  y4JacTHEM KOMIUIEKCHBIX COEAMHEHHN (Ha  mpumepe
THIPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS).

2.2. 3ajaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMN COCIUHEHNUS;
MaccoBOU WM OOBEMHOW JOJHM BBIXOJA MPOJIYKTa PEAKIMU COSAMHEHHS OT TEOPETUUECKH
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHUW Ta30B; KOJIWYECTBEHHBIX XapaKTEPUCTUK HCXOIHBIX
BEIIECTB U MPOAYKTOB peakluu; Macchl (00beM, KOJMYECTBO BEILIECTBA) MPOJAYKTAa PEaKIIUH,
€CJIM OJIHO W3 BEILIECTB JJaHO B BHUJIE PACTBOpA C OIMPEICIIEHHON MAaCCOBOM JI0JIel paCTBOPEHHOTO
BEIIECTBA.

2.3. 3agaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEaKIMH C y4acTHEM OKCHJIOB,
KHUCJIOT, OCHOBAHUI M COJIEM, HOHHBIX PEAKUIUN THMAPOIU3a COJEH, YCTAHOBJIECHUE U3MEHEHHUS
KHCJIIOTHOCTH CPEJIbI.

3. CTpoeHune U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

3.1 3agaun Ha pacdeT MaccoBO# 10K (Macchl) XUMUYECKOTO AJIeMEHTa (COeAUHEHNUs) B
MOJIEKYJe (CMECH).

3.2. ITlpaktuueckue 3amaHus MO KJIACCU(PUKAIMK, HOMEHKJIATYpe W XUMHUUYECKUM
(dhopmynaM HEOPraHWYECKHUX BEIIECTB PA3TUYHBIX KJIACCOB.

3.3. IlpakTuueckue 3aJaHusi Ha OMNpPEACIICHHE XUMHYECKOW AaKTUBHOCTH BEIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM CBSI3M U TUIA KPUCTAJUTMIECKON PEIIETKHU.

3.4. 3ajaHus Ha COCTABJICHUE YPAaBHEHUM XMMUYECKUX PEAKLUN C yYaCTUEM MPOCTHIX U
CIIO)KHBIX HEOPraHWYEeCKHX BEIIECTB: OKCHJOB METAIJIOB, HEMETAIIOB H aM(OTEepHBIX
JJIEMEHTOB; HEOPTraHMYECKHX  KHUCIOT, OCHOBAaHMH W  aM(OTEpHBIX THUIPOKCHU]IOB,
HEOPTaHMYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBOMCTBA U CITOCOOBI MOTYyUEHUSI.

4. CTpoeHue U CBOICTBA OPraHMYeCKHUX BeLeCTB

4.1. 3aganus Ha cOCTaBJI€HHE HA3BaHUN OPraHUYECKUX COEIMHEHUH MO TPUBUAIBHON WK
MEXIyHAPOAHOU CHCTEMATHYE€CKOM HOMEHKIIATYPE;
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4.2. 3amaHus Ha COCTaBJIICHHE TIOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOPMYIT
OpPraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB.

4.3. 3amaum Ha oTnpeieICHIE MpoCcTeiielt GopMyITbl OPraHuIeCcKOl MOJIEKYJIIbI, UCXOMIS U3
3J€MEHTHOTO cocTaBna (B %).

4.5. 3amaHus Ha COCTaBJICHME YpPaBHEHUN XUMHMUYECKHX peEakUud C YydacTueM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHHUS.

4.6. 3amaHus HaA COCTABJICHUE YPAaBHEHUW XMMHUYECKHX PEAKIUH, WLTIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA C YYETOM MEXaHH3MOB MPOTEKAaHUs JAaHHBIX PEaKLUUi U TeHETUYECKOU
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX KIIACCOB.

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

5. KuHernueckme ¥ TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH IPOTEKaAHHUS
XUMHYECKHX peaKkIuii

5.1 IlpakTuueckue 3a7aHusl Ha OLIEHKY M3MEHEHUS CKOPOCTHM XMMUYECKOW peakuuu U
HaIpaBJICHUs CMEIIEHUS PaBHOBECHS € UCTOJIb30BaHueM npuHnuna Jle-Illarennbe.

5.2 3agauu Ha pacyeThl TEIIOBBIX A((HEKTOB XUMHUUECKHUX PEaKIUil U OmnpeAesieHUue THUIa
peakuuu (o TemtoBoMy 3P EKTy: 9K30- U IHAOTEPMUUYECKUE).

6. IucnepcHbie cuCTEMBI

6.1. 3a1aun Ha IPUTOTOBIIEHUE PACTBOPOB.

7. KadecTBeHHble peakuuu OOHAPY:KeHUSI OPraHUYeCKHX M HEOPraHU4ecCKUux
BellecTB

7.1. IlpakTHueckue 3a/laHusl Ha COCTAaBJICHUE YPAaBHEHUH peakiiil 00HapyKEHUsI KATUOHOB
|-VI rpymmn u aHHOHOB, B T.4. B MOJIEKYJISIPHON U HOHHOM popmax.

7.2. IlpakThueckue 3aJaHHsl Ha COCTABIICHHE KAueCTBEHHBIX peaKIUil OOHapyXeHUS
OpPraHUYECKUX COCAMHEHUU.

9.1. UcciienoBanue 1 XUMUYECKHI aHAJIN3 00beKTOB Ouochepbl

1. TunoBbIe pacyeThl MO TEMATUKE IKCIIEPUMEHTA.

2. 3amauM Ha BBIYUCIIEHHE CpPEAHEr0 3HAYEHUs HSKCIEPUMEHTAIbHbIX JaHHBIX,
MOTPEIIHOCTH.

3. 3amanue «XUMUYECKUH COCTaB BOJbI, TUIl BOJABI M CIIOCOOBI €€ MpUMEHEHUs» (C
HCIOJIb30BAHNEM HOPMATUBHBIX JTOKYMEHTOB).

4. 3ananne «B3auMoCBs3b COCTaBa MTOYBbI, TUII [TIOYBBI U €€ Ha3HAUYCHUS».

9.2. UccnenoBanue U XUMHYECKHI aHAJIN3 00bEKTOB TeXHOC(EpPbI

1. TunoBsle pacyeThl 10 TEMATUKE KCIIEPUMEHTA.

2. 3amauM Ha BBIYMCIIEHHE CPEAHETO 3HAYEHUS OSKCIEPUMEHTAIBHBIX JAHHBIX,
MOTPEIIHOCTH.

3. 3amauum Ha ompejeNeHUuEe METaJlJIOB, HEOPraHMYEeCKHMX aHHOHOB M OPTraHWYEeCKUX
BELIECTB B TEXHUYECKON BOJIE PA3HOTO Ha3HAYEHUSI.

4, 3amaHne «XHMHUYECKHH COCTaB TEXHUYECKOM BOJbI, TUII BOJLEI M CIIOCOOBI €€
IIPUMEHEHUSD (C UCIIOJIB30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32124 N0 Pa3HbIM TeMaM AU CHUILIMHBI

I. C BapnanTamMu 0TBETOB

1. B peakiuto, TepmMoxumMudeckoe ypaBHenune Kotopoit S + Oz = SOz + 297 kI x, BcTymuia
cepa maccoi 1 r. Konu4ecTBo TEIIOTHI, BBIIEIUBIIEECS IPHA 3TOM, PABHO:

A) 9,28 xJIx

b) 74,25 x]Ix
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B) 29,7 xJIx

2. YKaxuTe coJib, BOAHBIA PACTBOP KOTOPOM UMEET IIEIOUYHYIO CPENY

A) cynbdar xanus

b) xnopuz anmomunus

B) xapOonat kanus

3. Onpenenute Ha3BaHUE BEIIECTBA, INIaBHAS LIENb KOTOPOT'O COCTOUT U3 YETHIPEX aTOMOB
yraepoaa, COACPKUT KapOOKCUIIbHYIO TPYIIIY U OJHY JBOMHYIO CBSI3b, a TAKXKE PaHKaIbl METUI
U ATHIL

A) 3-metnii-3-3TunOyTeH-3-0Basi KUCI0Ta

b) 3-metun-2-3tunbyren-3-oBas Kuciora

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

@daceTHblIe 32/1a4H1

4. CocTtaBbTe XMMHYECKHE (POPMYIIBI IBYXaTOMHBIX COCAMHEHHH: {CHIMIMJ Kalblus,
ruapun 6apus, cyabdua sxenesa (I1I), okcua azora (1), okcun amomuaMs, Xitopua xenesa (11),
Hutpun 6apus, okcug prytH (I), okcun cypsmsl (V); okcua meau (I), xaopua prytu (I1), Hutpua
Kalusl, CHWJIMLKJ Maruus, ruapuj amomunus, cyinbdua csuHma (II), 6poMun muHKa, oKCUA
yraeponaa (II), okcun xnopa (V); autpug Hatpus, noaun meau (I), okenn xpoma (1), okenp azota
(V), runpun marpus, xiopua xpoma (I1I1), okenn kamus, okcun mpimbska (111), cynsdun munaka} .

5. Ilpu B3aumoneiicteun {40; 20; 35} r cmecu {cepedpa U IIMHKA; IUHKA U MEAH; MEU U
&Kele3a} € COJIIHOM KUCIOoTOM BelIenwioch {6,72; 2,24; 5,6} 1 rasa (H.y.). Omnpenenute
MaccoBYIO 10110 (B %) {1IMHKa; MEH; jKelie3a} B CMECH.

6.YpaBHSITE OKUCIUTENFHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnO: + H2SO4 = MnSO4 + Oz + H20;

Zn + KoCr207 + H2SO4 = ZnS0O4 + Cra(S04)3 + K2SO4 + H20;

KCIOs + S = KCI + SOz} mMeTomoM 35IeKTpOHHOIO OajgaHca; ONMpeacIuTe OKUCIUTENb U
BOCCTaHOBUTEb.

7. Omnpenenute MOJEKYISIpHYIO (GopMyiny yriaeBogopojaa, coaepxaiiero {80%; 85,7%;
75%} yraepona. OTHOcUTENbHAs IUIOTHOCTh MAapoOB BELIECTBA IO {BOAOPOAY; BO3AYXY;
kuciopony} pasua {15; 1,931; 0,5}.

A) C4Hs

b) C2Hs

B) CH4

BonpocureibHbie (pOpMYyTUPOBKH:

8. Kakast macca yKCyCHON KHCIIOTBI OTpedyeTcs Ul CUHTEe3a dThiarerata maccou 140,8
r. Boixon a¢upa npumute paBHbIM 80% OT TEOPETHUECKH BO3ZMOXKHOTO.

9. Kakum peakTMBOM MOXXHO OTJIMYHUTH TIMIEPHH OT TIOK03bI? COCTaBbTE ypaBHEHHE
Ka4yeCTBEHHOW peaklny JUIsi OOHApY)KEHUSI MHOTOaTOMHBIX CITUPTOB Ha MPUMEPE TIIHUIIEPHUHA.

10. C moMoImIp0 Kakoro peakTuBa MOXHO pacno3HaTh ranoreHui-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHs KaU€CTBEHHBIX PEAaKLUi B MOJEKYIAPHONH U HOHHOU popmax. YKaKuTe
MPU3HAKY PEAKLIUH.

3amaun, Kak W Jpyrue JIUAAKTUYECKHE 3aJaHusi, MOTYT BBIIOJHATH OOYYalolIyl0 M
KOHTPOJHUPYIOLYI0 GYHKINHU. PerieHne 3a1a4 MOXKET OCYIIECTBIIATHCS Ha PA3IMUHBIX TUIAX U
JTanax 3aHATHH.
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2.1.3. IIpaKkTUKO-OPHMEHTHUPOBAHHbBIE 3aaHUS

[TpakTHKO-OPUEHTUPOBAHHBIE 3alaHus (KaK TEOpeTUYECKHe, TaK H pacueTHbHIE),
HaNpaBJICHbl Ha Pa3BUTHE PE3YJbTATOB OOYYEHHS OCHOBHOTO Moayis (pasmensl: «OCHOBBI
CTpoeHHs BemiecTBay, «CTpOCHHE W CBOWCTBA HEOPTaHWYECKUX / OPTraHUYECKHX BEIIECTBY,
«KuneTnueckre U TepMOJUHAMUYECKHIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKIX PEaKIIU»,
«lucnepcHble CUCTEMBI») M BBISIBICHHE XHUMHUYECKOH CYIIHOCTH OOBEKTOB MPUPOJIBL,
MIPOU3BOJICTBA U ObITa, C KOTOPHIMHM YEJIOBEK B3aMMOJIEHCTBYET B IpoOIecce MPAKTUYECKOM
NEeATETbHOCTH (MPUKIIATHON MOIYIIb).

[IpakTUKO-OpHUEHTUPOBAHHBIE 3aJaHUsl MOXHO ONPENCIUTh KaK IeJaroru4yecku
nepepaboTaHHbli  (parMeHT TPOodECCHOHATBHOW  JesaTeNbHOCTH  crenuanucra.  OHH
pa3pabarhIBarOTCS IS TPOBEPKU 3HAHUW M YMEHUH O0OydJaromuxcs JeCcTBOBaTh B
MPAKTUYECKUX, HETUNHUYHBIX, OKCTPEMAIbHBIX W JPYrUX CHTyalusx. lIpu wu3ydeHuu
JTUCIIUIUTAHBI « XUMHS» TIPAKTHKO-OPUEHTUPOBAHHBIC 3a/1aHUSI IPUMEHSIOTCS JUISI aKTUBH3AIUH
y4eOHO-TI03HABATEIBHOMN JIEATEIBHOCTH 00YYAIOIIMXCS MMYTEM «IOTPYXKEHUS» UX B TMPOOJIEMBI
XUMHUYECKUX HCCIEeIOBAaHUIM, BO3HUKABIIMX B HCTOPUU PA3BUTHUA HAYKH, WU HMEIOIIUX
MPAKTUYECKOE 3HAYCHHE IS YEeJIOBEKa.

[IpuBeneM mpuMepbl MPaKTUKO-OPUEHTUPOBAHHBIX 3afaHuil Mo pazaenaMm «CTpoeHue u
CBOWCTBA HEOPTAaHMYECKHX BEIeCTBY, «CTPOCHHUE U CBOMCTBA OPraHUYECKHUX BEIICCTBY.

1. KapOoxkcurepanus

HasBanune TeMbl Tema 3.3. «IIpou3B0ACTBO HEOPTraHUYECKUX BELLECTB.
3Ha4YeHUE U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBE»

PesynbTar 00yuenus O060CHOBBIBATH 3HAUEHUE U PUMEHEHUE HEOPTAaHUYECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIbHOCTH
4eJI0BeKa UX (PU3MKO-XUMHUYECKUMH CBOICTBaMU

OO01Ire KOMIIETeHITUU OK 01, OK 02

A 3HaKOMO JI1 BaM NOHATHE «KapOokcuTepanusa»? B TepaneBTHUECKUX LESIX UCTIONb3YIOT
razoo0OpasHoe BemiectBo. [lo 3Toil mpuumMHE NOAOOHYI0 METOJIMKY Ha3bIBAIOT «Ta30BBIMH
yKoJaMu». DTa METOJMKA HCIOJIb3YeTCs Ul JICUEHHs! CepAeYHO-COCYIUCThIX 3a00JIeBaHUH,
MOBBILIEHUS 3JACTUYHOCTH KOXU. [loBbIllIeHHE coiepaHusl 3TOTO raa B KpOBHU T'OBOPUT O
HEKayeCTBEHHONW (yHKIMU KpoBU. Camoe yIUBUTEIBHOE, YTO OHO MCIOJB3YETCS B TBEPIOM
BUJI€ B THILEBON MPOMBIIIJICHHOCTH JUIsl XpaHEHUS U TNEPEeBO3KU MPOAYKTOB: PBIOBI, Msca,
MOPO>KEHOTO.

3aganue

Bbi0epuTe onuH NpaBMIIbHBIN OTBET:

1. O xakoM BenecTBE UIET peUb?

A) yriaekucinslii ra3

b) kucnopon

B) ammuax

2. KakuMu XuMHUYEeCKUMH CBOMCTBAMH 00J1a1aET ATO BEIIECTBO?

A) KUCIOTHBIMU

b) ocHOBHBIMI

B) amdoTepubiMU

3. C ueM MOXeET BCTyNnaTh BO B3aUMOJeHCTBUE?

22



A) ¢ BOAOH, OCHOBHBIMU OKCHIAMH, IIEJI0YaMHU, HEKOTOPBIMU COJISIMU

B) ¢ Bos10#i, KHCTTOTHBIMU OKCHIAMHU, IIEI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Bo10#1, KHCIIOTHBIMU OKCHJIAMH, KUCJIIOTAMH, HEKOTOPBIMH COJISIMU

4. C moMOIIIbIO KaKOTO BEIECTBA €r0 MOXKHO OOHAPYKUTH?

A) dbenondranenna

b) 6pomHOIi BOIBI

B) u3BecTkoBOM BOJIBI

5. IlpuBenute pakThl, KOTOPBIE JOKA3BIBAIOT OTPHUIIATEILHOE BIUSHUE 3TOTO raza Ha
KEITyT0YHO-KUIICUHBII TPaKT YeJIoBeKa.

2. [loBapeHHas COJIb

HasBanue TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTaHUYECKUX BELLECTB.
3Ha4yeHue U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBE»

PesynbraT 00yueHus OO60CHOBBIBATh 3HAYECHUE U MPUMEHEHHE HEOPTaHUYECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIbHOCTH
4eJI0BEeKa UX (PU3MKO-XUMHUYECKUMH CBOMCTBaMU

OO01me KOMIIETCHIINT OK 01, OK 02

N3BecTHO, uTO B MUpE A00bIBaeTCs mpuMepHo 100 MUIIJIMOHOB TOHH ITOBAPEHHOM COJIM B
roj. Ha nuieBbie HyX/IbI paCXOAyeTCs OKOJIO OJHOM YeTBEPTOH yacTu 3Toro konuuectsa. Kyna
K€ UJIET OCTaJbHAas COJIb?

IToBapeHHass COJIb COBEPIIEHHO HEOOXOAMMA IPH IPOU3BOACTBE MSCHBIX M PBIOHBIX
KOHCEPBOB, OHAa WCIOJB3YEeTCS B METAUIYPTUYCCKOW OTpaciad TMPOMBINUICHHOCTH, IIPH
O6pa6OTK€ MEXOB U pa3JII/I‘-IHI)IX KOX, B Hpouecce HpI/IFOTOBJICHI/Iﬂ MBbLJIa, UACT IJIA HOJ'Iy‘-ICHI/ISI
KaJbIIMHUPOBAHHOM CO/BI, TpuMeHsercs B MeauiuHe. OCHOBHOH MOTpeOUTENh COMH —
XUMHYECKAast OTPACITh MIPOMBIIIJICHHOCTH. B 3TOi 00J1aCTH UCTIONB3YeTC sl HE TOIBKO cama COJlb,
HO W 3JIEMEHTHI, COCTABIIAIOIINE €e. B mpoiiecce anekTponusa ee pacTBopa MOIydarT XJIop,
BOZOPOJ W enkuil HaTp. M3 pacTBopa eaKoro HaTpa MOJYYaroT TBEPAYIO HIEN0Ybh — KayCTHK.
CoenuHsist BOJOPOJI C XJIOPOM, TOTYYAIOT COJSHYIO KUCIOTY.

3agaHue: coCTaBbTe YPABHEHHS, OMMCAHHBIX B TEKCTE PeaKIIUii.

3. Auernjien

Ha3zBanue Tembl Tema 3.3. «IIpou3B0o/ICTBO HEOPTaHUUYECKHUX BEIIECTB.
3HaueHue u MNPUMCHCHHUEC B 6I>ITy 1 Ha [TPOU3BOACTBEC»

PesynbTar 00yueHus O060CHOBBIBaTh 3HAUE€HUE U MPUMEHEHNE HEOPTAaHUYECKUX
BELIECTB B OBITOBOM M NMPOM3BOJCTBEHHOM JESATEIbHOCTH
YyeJIoBeKa UX (PU3NKO-XUMUYECKUMU CBOWCTBaMU

OO01e KOMITETEHIINT OK 01, OK 02

OpHMM HM3 caMbIX PacHpOCTPAHEHHBIX CIIOCOOOB CBApPKH IIABICHHUEM SIBIISCTCS Ta30Bast
CBapKa, KOTopasi MPOU3BOJIUTCS C OOpa30BaHMEM Tra3oBOTO IJIAMEHHM B KaHallaX CBapOYHOU
ropenku. OOpa3oBaHHe Ta30CBApPOYHOTO IIJJAMEHH HEBO3MOXHO 0€3 ra3a aleTWIeHa.
TexHUYeCKUH alleTUIICH MOTYYal0T U3 KapOuaa KalbIus.

3ananne
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1. O0BsicHUTE, KaKkol (HPU3WYECKUN TOKa3aTesb MO3BOJISAET MCIOIb30BaTh AllETUIICH IS
CBapOYHBIX paboT;

2. CocraBbTe ypaBHEHHUE pPEaKLIUY MIOJyUYEHUS alleTUIICHA;

3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUS alleTUIICHA;

4. Bpruucnute 00BEM aleTHIIEHA MOJYYEHHOTO M3 KapOuja Kanmbiust Maccod 128 r,
coaepxaiiero 5% mnpuMmeceld, eciau BbIXOJ alneTwieHa coctaBisieT 80% OT TeopeTH4ecKH
BO3MOKHOTO.

4. MoJjiouHasi KHCJI0TA

HasBanue teMEbl Tema 4.3. «Opranndeckue BEUIECTBa B
JKU3HEACSTEIbHOCTHU YesioBeka. [Ipon3BoacTBo u
MIPUMEHEHHE OPTaHUYECKUX BEILECTB B
MPOMBILIUIEHHOCTH

PesynbraT 00yueHus OOO0CHOBBIBaTh 3HAUYEHUE W NPUMEHEHHE OPTaHUYECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIbHOCTH
4eJI0BEeKa UX (PU3MKO-XUMHUYECKUMH CBOMCTBaMU

OO01me KOMIIETCHIINT OK 01, OK 02

[TpoMexyTOYHBIM MPOAYKTOM OOMEHA Y TEINIOKPOBHBIX >KUBOTHBIX SIBJISIETCS MOJIOYHAs
KHCIIOTA. 3amax 3TON KUCJIOThI KPOBOCOCYIIME HACEKOMbIE YIABIMBAIOT HA 3HAYUTEIHLHOM
PacCcTOsSHUU.

3aganue

1. [loueMy HacekoMble (KOMapbl) OBICTPO HAXOAT CBOIO KEPTBY?

2. YcraHoBute (GopMysry MOJIOYHON KHCIOTHI, KOTOpPAsi TOMOTaeT HACEKOMBIM HaXOJIUTh
TEIJIOKPOBHBIX JKUBOTHBIX, €CJIM MacCOBBIE JIOJIU 3JIEMEHTOB B HEHl COCTaBISIOT: yIiiepoja —
40,00%, Bomopona — 6,67%, kucnopona — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (OpMYIy MOJIOUHOW KHCIOThl. Ha3zoBuTe KHCIOTY 1O
HomeHknarype MIOITAK.

4. Ha OoCHOBaHMM CTPOEHHUS MOJIOUHOW KHCIJIOTHI CZeNaiiTe BBIBOJ O €€ XMMHUYECKUX
CBOKWCTBAaXx.

5. HaliguTe B MHTEpHETE WM IPYIMX UCTOYHUKAX WH(OPMALIKIO O TPUMEHEHUH MOJIOYHON
KHCJIOTHI.

2.1.4. 3aganus 1a6opaToOpHBIX padoT

JlabopaTopHbIie pabOTHI SBISIOTCS BAXXHOM YaCThIO YIEOHOTO MPOIIecca MO JUCIUTIIIUHE 1
CIOCOOCTBYIOT (JOPMUPOBAHUIO Y OOYUAIOIINXCSI YMEHHI UCCIIEI0BATh XUMHUECKHUE TTPOIIECCHI
U sBJICHU (IUIAHUPOBATh U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI, HCCIIEeI0BATh BELECTBA U
IIPOBEPATh THUIOTE3bl, 00pabaThiBaTh W HMHTEPIPETUPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB).
JIaGopatopHble paboOTBl MO XHMMHUHU HPEIYCMOTPEHbI B KaXJAOM pasjielle OCHOBHOIO H
MPUKIIAAHOTO MoayJeit (Taba. 2).

Tabnuma 2. JlaGopaTtopHbie pabOTHI IO XUMUHU

Paznen JlabopaTopnasi padora

Paznen 2. Xumuueckue peakuuu JlaGoparopnas padora 1. «Peakunu ruapoianza»
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Paznen 3. CtpoeHue u cBoiicTBa
HGOpFaHI/I‘ICCKI/IX BCIICCTB

JlaGoparopHas padora 2. «CBoiicTBa METAJIOB U
HEMETAJIIOB)

Paznen 4. Ctpoenue u cBoiicTBa
OpTraHU4YCCKUX BCIICCTB

JlabopaTopnas pabora 3. «[lonyueHue sTuneHa u
M3yYEHUE ETO CBOWMCTB)

Paznen 5. Kunernueckue n
TEPMOIMHAMUYECKHUE
3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKHUX PEaKIuid

JlabopaTopnasi paGora 4 (Ha BbIOOp)
«OrnpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKLIUU OT
KOHLEHTPALUU pearupyronx BELIeCTB» WIN
«Ormpenenenue 3aBUCUMOCTH CKOPOCTH PEaKIK OT
TeMIIepaTypb»

JlaGoparopnas padora S. «/3ydueHue BIUsIHUA
pasInYHbIX (PAKTOPOB HA CMEIIEHNUE XUMUYECKOTO
paBHOBECHSI»

Paznen 6. lucniepcHbie CUCTEMBI

JlaGopaTropHasi pabota 6 (Ha BbIOOP)
«[IpuroroBnenue pactBopoB» uin «MccnenoBanue
JIUCTIEPCHBIX CUCTEM

Paznen 7. KauecTBeHHBIE peakuuu
0OHApY>KEHHSI OPTAaHUYECKUX U
HEOPraHMYECKUX BEIIECTB

JlabopaTopHas padora 7 (Ha BbIOOp)
«AHanUTHYECKHE peakuu KaTuoHOB [-VI rpynm»
WIN «AHAIUTHYECKUE PEAKIIUN aHUOHOBY
JlabopaTopHas padora 8 (Ha BbIOOp)
«KauecTBeHHbIE peakliy Ha OTIENIbHBIE KJIACCHI
OpraHUYECKUX BelecTB» min «KauecTBeHHBIIH
aHAJIU3 OPraHUYECKUX COCTUHEHUI 110
(GYHKIIMOHATIBHBIM TPYIIIIaM»

Pa3nen 9.1. UccnenoBanue u
XUMHUYECKUN aHAIN3 00BEKTOB
o6uochepsl

JlaGopaTopHnas pa6ora 9. «OCHOBBI 1a00paTOPHOI
MPAKTUKU»

JlabopaTopnas padora 10 (Ha BbIOOP)

«OuncTka BoJbl OT 3arpsizHeHui» «Onpenenenue pH
BOJbI 1 €€ KUCJIIOTHOCTH)»

«OrmpeneneHue )XeCTKOCTH BOBI U CIOCOOBI ee
yCTpaHEHUs»

JlabopaTopnas padora 11 (Ha BbIOOp)
«O06HapyXeHHe HUTPATOB B MPOJIYKTAX MUTAHUS»
«HccnenoBanue NpoyKTOB MUTAHUS HAa HAJTMUUe
yII€BOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJU4He YTIIEBOIOB (Kpaxma, TJIF0K03a, caxapo3a)»
JlaGoparopnas padora 12 (Ha BbI0Op)
«OOHapyXeHHe HEOPTraHUIECKUX TIPUMECEH B Ipodax
MOYBBI»

«Ompenenenue pH BOAHO BBITSKKY ITOYBHL, €€
KHUCJIOTHOCTH U IIETOYHOCTH»
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Paznpen 9.2. MUccnenoBanue wu | Jlaboparopnasi padora 9. «OcHOBBI 1a00paTOpHOH
XUMUYECKHA  aHaM3  OOBEKTOB | MPAKTUKU»

TeXHOC]EpHI JlabopaTopnasi paGora 10 (Ha BbIOOp)
«Omnpenenenue XJIOPUA0B METOAOM TUTPOBAHUS B
TEXHUYECKOM Boje» «OnpenesneHrue eCTKOCTH
TEXHUYECKOH BOAbI METOJOM TUTPOBAHUSD)
JlaGoparopnas padora 11. «Onpenenenue
COJIepXKaHus YTIIEKUCIIOro ra3a B BO3AyXe
MIOMENIEHUS JKCcIIpecc-meTonoM» JlabopaTopHas
paborta 12 (na BbI0Op) «M3roToBieHnEe Kpacok
(MO100p MUTMEHTOB M CBS3BIBAIOIINX BEIIECTB))
«MccnenoBanue CBOMCTB BSXKYIIMX BEIIECTB Ha
MIpUMEPE TUTICAY

OobopynoBanue Jiadboparopun U padoYMx MecT JA0OPaATOPUM: MEH3YPKH, MMHUIETKU-
KaIlelbHUIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U MOKPOBHbBIE CTEKJIA, MJIAHIIETHI
JUI KamleJIbHBIX peakiui, (uibTpoBanbHas Oymara, NMPOMBIBAJIKU, CTEKJSHHbIE NPOOHPKH,
pe3uHOBbIE NMPOOKH, (OHApUKHU, HAOOp PEAKTUBOB, CTEKJISHHBIC NaJOYKH, INTATUBBI MJIS
POOUPOK; MEPHBIE IWIMHAPHI, BOPOHKU CTEKIISIHHBIEC, BOPOHKH JCTUTEIbHBIC IIMIINHAPHIECKUE
(50-100 mu), cTynku ¢ ecTukoM, GpappopoBbie YaIKU, THHIETHI, GUIBTPBI OyMaXKHbIC, BaTa,
MapJiis, 4acoBbl€ CTEKJIa, AJIEKTPOIUIUTKH, J1a0OpaTOpHbIE IUTATHBBI, CHUPTOBBIE TOPENKH,
CIMYKH, TpUOOp JIs MOIY4YEHUs Ta30B (WM IpOoOHpKa ¢ ra300TBOAHON TPYOKOI), AepxKaTenn
U1 TPOOMPOK, CKIITHKU JJIs1 XpaHEHUs PEaKTHBOB, Pa3/1aTOYHbIC JIOTKH; XUMUYECKUE CTAaKaHbI
(50, 100 u 200 mi1); mImaTeny; MUHLETHL; TUTEJIbHBIC UL, CEKYHIOMEPHI (TaiiMephl), MEpHBIE
npobupku (Ha 10-20 mi) m mepuble konObl (25, 50, 100 u 200 mur), BoastHas OaHs (WiH
TEPMOCTAT), CTEKJSHHbIC NaJOYKU; KOHWYECKHe KoiObl 1 TurpoBanus (50 m 100 mu);
MHIVKAaTOpHBIE TIOJOCKM g omnpeaeneHus pH M crangaprHas WHAMKATOpHas UIKala;
YHUBEpCaJIbHBIA MHAUKaTOP; nuneTky Ha 1, 10, 50 mu (wim no3atopsl Ha 1, 5 u 10 mut), GropeTku
JUIS TATPOBaHUs, MeuHCcKue mpubl Ha 100—-150 mu1, 1abopaTopHble W/ aHATUTUYECKHE
Bechl, pH-MeTphI, cymmibpHBIN mKad, u JIp. 1adbopaTopHOe 000pyI0BaHHE.

[IpuBenem mpuMeps! J1abOpaTOPHBIX padoT Mo pasgeny 2 «XUMHUYECKHE peakluu» u
pazneny 4 «CTpoeHHe U CBOMCTBA OPraHUYECKUX BELIECTB.

Pa3nea 2. Xumnueckne peakuun. Jlaboparopnasi padora 1. «Peakuun rugposusa»

Hazsauue TeMbl Tema 2.2. «DNIEKTPOIUTHYECKAS JUCCOUAIIS U UOHHBIN
oOMeH»
PesynbTar 00yueHwus CocCTaBnsTh YpaBHEHUS XHMHUYECKUX PEAKIMH HOHHOTO

oOMeHa ¢ Y4aCTUEM HCOPTaHUYCCKUX BECIICCTB

OO011I1e KOMIIETeHITUU OK 01, OK 02

1. Bonpocsl AJ1s1 JonycKa K JadopaTopHoii padore

a) copMynHpyITE 1ENTh TUIAHUPYEMOTO SKCIIEPUMEHTA;

0) 0OBSICHUTE, KAaKOW MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBACT;

B) OOBSICHHTE, KaKWe CYIIECTBYIOT CIIOCOOBI JOKA3aTeIbCTBA CYNIECCTBOBAHMS THIPOIN3a
HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB;
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') 00OBSICHUTE, KaK COCTABIISACTCS YPaBHEHUE THAPOIIH3a;
1) oobsacHute, uro Takoe pH? Kak 3aBHcHT maHHBIN mokas3aTeib OT KUCJIOTHOCTH HIIU

OCHOBHOCTH CpPEJIbl PacTBOPA;

€) 0OBSCHUTE XOJ BBIITOJIHEHUS IKCIIEPUMEHTA TI0 PEIICHUIO KAYEeCTBCHHBIX 3a/1a4;
) TIEPEUNCIINTE OCHOBHBIE ACIIEKTHI COOJIIOICHUS TEXHUKU O€30MacHOCTH MpH padoTe ¢

arpecCUBHBIMU peareHTamMu (TUAPOKCH]I HATPUS).

2. IIpoBenenune onbITOB

OobopynoBanue u nmocyaa PeakTuBbI
1. CrexisiHHBIC TPOOUPKH 1. PactBop NaOH
2. IraTtuB mys npoOUpok 2. PactBop NazSO4
3. PactBop AICl3
4.  PactBop NaxCO3
o. PactBop Cu(OH)2
6.  KucI0THO-OCHOBHBII HHAUKATOP

AJiropuTM nposeaeHus onbita Ne 1

Bonpoce! u 3axanus

3ananue Ne 1. B Tpex nmpobupkax mnon

XJIOpU/1a AIIOMUHUS, Cyab(daTa HaTpus,
kapOoHara Hatpus. He mone3ysich apyrumu
peakTUBaMH, ONIPEAEITUTE COCTAB KaX10i
POOUPKH.

HOMEpaMU HAXOOATCA PACTBOPHI TPEX COJIeii:

1. JlaTh 00BbsICHEHHE IPOBEICHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHUS PEAKLINM,
MIPOTEKAIOIINX B IPOOUPKE B MOJIEKYJIIPHOM U
MOHHOM BHUJAX.

AJITOPUTM NpoBeeHHs onbiTa Ne 2

BOl'[pOCI)I H 3a1aHusA
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3amanue Ne 2. Yto npousonier, eciu
OXJIQJIUTh PACTBOP KapOOHATa HATPUS WU
M00aBUThH K HEMY THAPOKCHJI HATPHSI?

1.1. Hamuts B mpobupky 1-2 mMi pacTBopa
KapOOHAaTa HATPHSL.

1.2. OnycTuTth MpOOUPKY B CTaKaH C OYCHb
XOJIOQHON BOJOU WA CHETOM.

1.3. [IpoBeputh cpeay pacTBopa npu

moMoImH KUCJIOTHO-OCHOBHOI'O HHAWKATOpA.

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa
HATpPUS TUAPOKCHUT HATPHSL.

1.Kakoit uHauKaTOp Jy4Ille HCIOJIb30BaTh IS

OIIpeJIeTICHNs CpeJIbl pacTBoOpa?

2. CocTaBUTh COOTBETCTBYIOLME YPaBHEHUS
XUMUYECKUX PEaKIfii, B MOJICKYISIPHOM U
MOHHOM BHJIAX.

AJITOPUTM NpoBeeHHs onbiTa Ne 3

BOl'[pOCI)I H 3a1aHUA

3apanue Ne 3. [IpoGiieMHBIN OTIBIT.

1.1. B ogHy IpoOHpKY C pacTBOPOM
cynbdara menu (II) npunute pactBop
TUAPOKCUA HATPHSL.

1.2. Bo BrOopyro npobupky ¢ pacTBOpOM
cynbsara menu (II) mpunuts pacTBOp
KapOoHaTa HATPHS.

1.3. CpaBHUTH LIBET OOpa3yIOIUXCS
OCaJIKOB.

1.4. O6patuTh BHUMaHUE Ha BbIICTICHUE
rasza B OJJHOM U3 IPOOUPOK.

1.5. Onpenenuts, OTKYy1a MOKET
BBIICTISITHCS OTOT raz?

1.6. ITpoBepuTh KaueCTBEHHBIH COCTaB raza
ropsIIen Ty4YUHKOMN.

1.7. OOBACHUTD MPOUCXOISAIIEE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOLUE YPaBHEHUS
XUMHAYECKHX PEAKIUi, B MOJIECKYJSIPHOM U
MOHHOM BHJaX.

AJITOPUTM NpoBeJeHus onbiTa Ne 4

BOl'[pOCI)I H 3a1aHUA
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3ananue Ne 4. [Ipo6ieMHBIN OTIBIT. 1. OOBACHUTH MPOUCXO/IAIIEE SIBJICHHUE.

1.1. K pactBopy xsiopuia amrOMUAHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
MPWINTH PacTBOP KapOoHATa HATPUSI. XUMHUYECKUX PEaKIUid, B MOJICKYJIIPHOM U
WOHHOM BHUaX.

3. OTBETUTH Ha BOIIPOCHI.

JIy1s1 4ero B MEIMIIMHCKOM IIPAKTUKE
HCIIOJB3YIOT PACTBOP MUTHEBOM COBI IS
MOJIOCKaHUS IPU BOCHAJIUTEIbHBIX
3a0oneBanusax ropaa? Kakosa ponb ruaponsa
B nnpupoze? [louemy pacTBOp Mblia IEHUTCS B
Boze?

3. O0paboTKa pe3yJbTATOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBUE IIOJIYUEHHBIX pE3YJbTAaTOB THUIIAM TUAPOJIN3A.
Crnenarb COOTBETCTBYIOIINE BbIBOJIBI.

2. CdhopmynupoBaTh BBIBOABI O 3aBUCHMOCTU THUIIA THAPOIU3a U KUCIOTHOCTH CpEIbl
pacTBopa.

Pasznen 4. CTpoeHue u CBOMCTBA OpraHn4ecKux BewecTs. JlabopaTopHas padora 3.
«IlosyyeHnue 3TH/IEHA U U3yYeHHE er0 CBOWCTBY

HazBanue temsl Tema 4.2. «CBoOWCTBa OPTaHUYECKUX COCTUHEHUI»

PesynbTar 00yuenus YcraHaBnIMBaTh ~ 3aBUCHMOCTh  (DU3HKO-XHUMHUYECKUX
CBOMCTB OPraHUYECKHX BEIIECTB OT CTPOEHUS MOJIEKYII

OO01me KOMIIETCHIIMHT OK 01, OK 02

1. Bonipocs! A5 1onycka K 1adopaTopHoii padore

a) cpopMyIHpYHTE 1eNb TUIAHUPYEMOTO SKCIIEPUMEHTA;

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

B) OOBSICHUTE, KAKUMHU XUMHUYECKHMHU CBOMCTBAMH 00JIa[al0T BelecTBa JaHHOI'O Kjacca,
KaKHe KadyeCTBEHHbIE PEaKIUH [l UX OOHAPYKEHUS UCIIONIb3YIOTCS;

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

1) 0OBACHUTE, U3 YErO COCTOUT MPUOOP ISl MOIY4YEHHUS Fa30B;

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

2. IIpoBeaenne onbITOB

OobopynoBanue u mocyaa PeakTuBbI
1. CrexnstHHBIE TPOOUPKHU 1. Konnenrpuposanusiit pactBop H2SO4
2. IratuB pys npoObupok 2. DTUIIOBBIN cIUPT
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3. CnuproBka

3. PactBop KMnOg4

4, Crnuyku 4. bpomHast Bosa

5. Tlecox

AJiropuTM nposeaeHus onbita Ne 1

Bonpocel n 3aganus

1. ITosryunTh 3TUIIEH AE€TUApATALIEN STUIIOBOTO CIIUPTA,
00HapyXHUTh €Tr0, U3YYUTh €ro CBOMCTBA.

1.1. B mpoOupky HaUTh 2—3 MJI 3TUIIOBOTO CIIHPTA U
OCTOPOKHO J00aBUTh 6—9 MJI KOHIICHTPUPOBAHHOM CEpHOM
KHCJIOTBI. 3aTEM BChIIIaTh HEMHOT'O ITPOKAJIEHHOTO IeCKa
(MecoK MM MEJIKHE KYCOUYKHU IIEM3bI BBOJAT AJIsl TOTO, YTOOBI
IPEIOTBPATUTH TOTYKH KUIKOCTH MIPU KUIIEHUH ). 3aKPbITh
IpOOUPKY IPOOKOM ¢ ra300TBOAHOM TPYOKOH, 3aKPENUTH €€ B
LITAaTHBE U OCTOPOKHO HArpeTh COACPHKUMOE IPOOUPKHU

(puc.1)

1.2. OcTop0KHO, pABHOMEPHO HArPETh CMECH.

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

1.4. B TpeThio npoOUpKy HATUTH 2—3 MJI OPOMHOMN BOJIBI,
OIYCTUTb Fa300TBOJHYIO TPYOKY /10 IHA 3TON IPOOUPKH U
MPOIYCTUTH Yepe3 OPOMHYIO BOJY BBIICISIONIUICS ra3.

1.5. BeIHYTh ra300TBOIHYIO TPYOKY U3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTUEM KBEPXY, NOIKEUb BBIICISIFOIIMICS
ra3 (puc.2).

1. YUto mpoucxoaut B
npobupke? Uto Habmrogaete?
2. K kakomy tumy
XUMHUYECKUX peaKlui
OTHOCSITCS 3TU MIPOLECCHI?
Kak naspiBarotcst?

3. Kak meHsercs okpacka
pactBopoB? [louemy?

4. KakuM 1uiaMeHeM roput
stunen? [louemy?

5. CocTaBuTh ypaBHEHHS
MPOTEKAOIIUX MPOLIECCOB.
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3. O6padoTKa pe3yJIbTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHE IOJYUYEHHBIX PE3YJIBTATOB CIIOCOOAM IOTYYEHUS
HenpeAeabHbIX YIIIEBOI0POI0B psifa dTHIeHa (ajkeHOB). CaenaTh COOTBETCTBYIOIUI BBIBOI.

2. CpopmynupoBaTh BIBOJ O GPU3UKO-XUMUUYECKHX CBOWCTBAX ATUJICHA.

3. CchopmynurpoBath BEIBOJ O CIIOCOOaX OOHAPYKEHUS STUIICHA.

2.2. OueHoYHbIe CpeCTBA PYOE:KHOro (TeMaTH4YeCKOro) KOHTPOJISl M0 IMCUMILINHE
«XuMHUD»

PyOexHblil (TeMaTH4eCKHUil) KOHTPOJIb 110 AMCLUIUIMHE «XHUMHUS» IPOBOAUTCS B hopme
KOHTPOJIBbHBIX pabOT IO pa3jesiaM OCHOBHOIO MOAYJSI Ha OTAENbHBIX 3aHATUSAX, KEHCOB U
y4eOHO-HCCIIeIOBATEIBCKUX IIPOCKTOB.

2.2.1. KonTpoJbHble padoThI 0 pa3aeam

KontponbHble pabOThl MO XMMHM Kak OLIEHOYHBIE CPEICTBA PYOEKHOTO KOHTPOJIS
3aBepUIAOT U3ydeHHUE | WM 2 TeMaTH4eCKUX Pa3AeoB OCHOBHOIO MOMYJIS.

Pa3znea 2. Xumnueckne peakuuu. Konrpoabnasa pabora «CTpoeHue BemecrBa u
XHMHYeCKHe PeaKkium»

KonTponbHas padoTta coaep uT YeThlpe BU1a 3aJaHHil:

1. 3agaum Ha cOCTaBJIEHHE XUMHYECKMX (DOPMYJ JIBYXaTOMHBIX COEIMHEHUH MO MX
Ha3BaHMUIO.

2. 3aj1auM Ha COCTaBJICHUE ypaBHEHUI peakluil: COeAMHEHUs, 3aMEIICHUs], Pa3JI0KEHNUS,
0o0OMeHa U peakIHii ¢ ydacTHeM KOMIUIEKCHBIX COeTMHEHNH; OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuim.

3. 3agaHusl Ha COCTABJICHHE MOJIEKYJSPHBIX M HMOHHBIX PEAKLUN THAPOIN3a COJIEH,
YCTaHOBJIEHHE U3MEHEHUS KUCIOTHOCTH CPEMBI.

4. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHMSIM XUMHUYECKHUX
peakuuii: MaccoBOW WM OOBEMHOM JOJM BBIXOJAA MPOAYKTa PpEaKIUU COEAUHEHHUS OT
TEOPETUYECKH BO3MOXKHOI0; OOBEMHBIX OTHOILIEHUIN ra3oB; KOJWYECTBEHHBIX XapaKTEPUCTHUK
HCXOJHBIX BEIIECTB U MPOJYKTOB pPeakIUu; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTa
peaknuu, €cii OJHO W3 BEIIECTB JAaHO B BHUJE PacTBOpa C ONPEAEICHHOW MaccoBOW HOJEH
pPacTBOPEHHOTO BELIECTBA.

Pa3nea 3. CTpoenne u cBolicTBa Heoprann4decknx semecrs. KonrposbHas padora
«CBOMCTBAa HEOPraHMYECKHX BeLEeCTB)
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KontponbHas paboTa COAEPKUT TPU BUJIA 3aJaHUMN:

1. 3amaun Ha pacueT MaccoBOW J0JM (MAcChl) XMMHUYECKOTO 3JIeMEHTa (COSAMHEHUs) B
MOJIeKYJie (CMecH).

2. [IpakTyeckue 3aanus N0 Kiaccu(puKaum, HOMEHKIAType U XUMHUECKUM (hopMynam
HEOPraHMYECKHUX BELIECTB pA3JIMYHBIX KJIACCOB: OIPEAEICHUE Kilacca HEOPraHWYeCKUX
BEILIECTB, HA3bIBATh HEOPraHWYECKHE COEIMHEHUS 110 MEXIYHapOJHOH M TPHUBUAIBHOU
HOMEHKJIAType M0 XUMUYECKUM (PopMyiam.

3. 3ajaHus HA COCTAaBJICHUE YPaBHEHUW XMMHUYECKHX PEAKIUI C yd4aCTUEM IPOCTHIX U
CIIO)KHBIX HEOPraHMYEeCKHX BELIECTB: OKCHJIOB METAJIOB, HEMETAIOB M aM(OTepHbIX
9JIEMEHTOB;  HEOPTaHMYECKUX  KHUCIIOT, OCHOBaHMA ©  aM(OTEpPHBIX THJIPOKCHUIOB,
HEOPTraHMYECKUX COJICH, XapaKTepU3YIOIUX UX CBOMCTBA M CIIOCOOBI MOTyUCHHS.

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

KonTponbHast paboTa COCTOUT U3 MATH BUIOB 3a/IaHU:

1. 3amaHust Ha COCTaBIIEHME HA3BaHUW OPraHMYECKUX COCJUHEHUUA MO XUMHUYECKUM
dbopMynaMm (B T.4. CTPYKTYPHBIM) C HCIOJIb30BaHHEM TPUBUAIBHON WM MEXIYHAPOIHOMN
CUCTEMAaTUYECKONH HOMEHKJIATYPHI.

2. 3amaHuWsi Ha COCTaBJICHHWE TIONHBIX MW COKPAIIEHHBIX CTPYKTYPHBIX (hopMyn
OpPraHMYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB [0 HUX Ha3BaHUSIM B COOTBETCTBUU C
MEXKIyHAPOAHOW HOMEHKIIATYPOH.

3. 3amaun Ha ompeAeNeHUe MPOCTEHIIEeH (HOPMYITBI OPraHNIECKON MOJIEKYJIbl, UCXOS U3
3JIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTaBIICHHE YPAaBHEHUI XUMHUYECKHUX pEaKIUH, WIUIIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YUETOM MEXAHMU3MOB IPOTEKAHUS JAHHBIX PEAKLM U T€HETHYECKOU
CBSA3U OPraHUYECKUX BEUIECTB PA3HBIX KJIACCOB, B T.Y. LIETIOYKH IIPEBPALICHUM.

5. PacueTHble 3a7a4u 110 ypaBHEHUSIM PEAKLUN C yUaCTUEM OPraHUYECKUX BEIIECTB.

Paznen 5. KuHernyeckue M TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
xumnuyecknux peakuuii. KonrTpoabHasi padora «CkopocTh XHMHYECKOH Ppeakuuv H
XHMHYecKoe PABHOBECHEe)

KonTponbHast paboTa COCTOUT U3 TPEX BUAOB 3a/laHUM:

1. PacueTHple 3aauM Ha M3MEHEHUE CKOPOCTHM XHMHYECKMX B 3aBUCHUMOCTH OT
KOHLIEHTPALlUU PearupyronIiX BEUIECTB U TEMIIEPATYPHI.

2. 3ajauu Ha pacyeThl TEIJIOBBIX APPEKTOB XUMUUECKUX PEAKIMi U ONpesaeseHne TUIa
peakiuu (1o TerioBomy 3 (exTy: 3K30- U SHAOTEPMHUUECKUE).

3. 3amanua Ha npumeHeHue npuHuuna Jle-lllarenbe nns HaXOXAE€HUS HaIpaBJICHUS
CMEILIEHUs] PaBHOBECHSI XMMHMUYECKON peaklMKu U aHalu3 (akTOpOB, BIMSIOMIUX HA CMEIIEHUE
XUMHYECKOTO PABHOBECHS.

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

KonTtponbHast paboTa COCTOUT U3 JIBYX YacTei:

1. 3agaun Ha NOPUTOTOBIEHHE M pacyeT KOHLEHTpaluu pacTBopoB (3 3agaun Ha
pacTBopeHue, pa30aBiIeHNe, CMEIINBAaHUE PACTBOPOB).

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

[IpuBenem npuMeps! 3aaHU KOHTPOJIbHON paboThl Mo TeMe «CTpoeHHe U CBOMCTBa
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OPraHHYeCcKHMX BellecTB», KOTOpas MPOBOJUTCSA IOCIIE U3yUeHHs 0OydaroMMHucs pasjena 4.
ITo nroram m3ydenus paszgena 4 «CTpoeHHe M CBOWCTBAa OPraHUYeCKHX BelIeCTB)

oOyuatomuecs: OyayT CltoCOOHBI:

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

— Ha3plBaTh M3Y4YECHHbIE BEIIECTBA II0 «TPUBUAIBHOW» WIM MEXAyHApOIHOU
HOMEHKJIaType;

— XapakTepu30BaThb CTPOCHME M XUMHMUYECKHE CBOMCTBA M3YYEHHBIX OPraHMYECKUX
COCTUHEHHI,

— OOBSICHATH 3aBUCUMOCTb CBOMCTB OPraHMYECKUX BELIECTB OT UX COCTAaBA U CTPOCHMUS;

— MPOBOANUTH BBIYMCIICHUS IO XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM.

Temartuueckuii KOHTPOJIb OCYIIECTBIIsIETCS MeTojqoM TecTupoBanus (I) wiu B dopme
MUCHMEHHOW paboThI, BKIIOYAIOLICH pakTHyeckue 3aganus u 3aaaqn (11).

IIpuBenem npuMep KOHTPOJIbHOM padoThl B popMe TecTOBBIX 3aaanuii (I).

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

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-meTun0OyTaHon-4

4) 3-metrnOyTanoi-1

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

1) Tomyon

2) 3THIIEH

3) ruuepuH

4) mponaHo

4. BemecTBo, Ha3BaHNE KOTOPOT'O MPOMHUOHOBAs KUCIIOTA, UMEET POpMYILy:

1) C2HsOH

2) (CH3)2NH

3) CH3-CH>-COOH

4) C3HyOH

5. [Ins aJIkaHOB XapaKTEepHA PEaKIUs:

1) npucoenunenus Hz

2) XJIOpUpPOBaHMSI HA CBETY

3) obecuBeunBanus pactBopa KMnO4

4) nonuMepHu3auu

6. MeTaHnon pearupyer c:

1) Hatpuem

2) Bogoi

3) BomopoaoM

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 TPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSBISIOT TOJIBKO OCHOBHBIE CBOICTBA

1) BepHO TOJIBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a YTBEPIKIACHUS

4) HEeBEpHO HU OJJHO U3 YTBEPKIACHUM

9. Vpasuenue xumuueckoit peakipn CoHe+Clo—CoHsCI+HCI sBnsieTcs:

1) peakiueil 3amenieHus, IPOTEKAIOLIEH 10 paJuKaTbHOMY MEXaHU3MY

2) peakiueil mpucoeInHEHMs, MPOTEKAIOIICH M0 PaJAUKAILHOMY MEXaHU3MY

3) peakiiueit 3aMeIeHus, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY

4) peakiueil mpucoeTuHEHMs, IPOTEKAIOIIEH 0 HIOHHOMY MEXaHU3MY

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

1) aTanon

2) rioko3a

3) rmnepuH

4) kpaxmai

11. VYcraHoBUTE COOTBETCTBHE MEXAYy Ha3BaHHWEM BeIIECTBA U KJaccoM (TPYIMION)
OpPraHMYECKUX COSAMHEHUN, K KOTOPOMY(-0i) OHO MPUHAIEIKHT.

HazBanwue BemecTBa

A) CH3COOH

b) CH3-CH2-CHs

B) CH2=CH-CH2-CH3

I') CH3-CH2-OH

Krnacc opranndeckux coennHeHun

1) onHOATOMHBIE CITUPTHI

2) yriIeBOIbI

3) KapOOHOBBIE KUCIOTHI

4) apoMaTU4eCKUE YIrieBOAOPOIbI

5) HenpeaenbHbIE YIIIEBOAOPOIbI

6) TipeeNIbHBIC YTIEBOAOPOIbI

12. B cxeMe npeBpalieHuit

1500°C Caxr +Br

CH4 — X1 — Genzon — X»

BellecTBaMH X1 U X2 COOTBETCTBEHHO SIBJISIOTCSL:

1) anerunex

2) 3THIIEH

3) 6pomOeH30I

4) x10pOeH30
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5) dbenon

6) MUKIIOTeKCaH

13. Onpenenure MoseKyIsipHyI0 (OpMyITy BemlecTBa, coaepxaimero 37,5% yriepona,
50% xucnopoaa u 12,5% Bomopona. OTHOCUTENIbHAS TUIOTHOCTh MapoOB 3TOTO BEIIECTBA I10
BOJIOpOAY paBHa 16.

1) CH3OH

2) C2HsOH

3) HCOOH

4) CeHsOH

14. CkonbKO JIUTPOB BOJIOpOJA MOTpedyeTcst st oopazoBanus 10,2 T 3TUIOBOrO crivpTa
W3 aleTallbJIerua, €Cly BbIXOJ] IPOyKTa peakiuu coctasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4)11,2 7

IIpuBenem npuMep 3agaHuii AJ1s1 NTUCbMEHHOH KOHTPOJIbHOI padoTsl (II).

1. JlaiiTe Ha3BaHUA OPraHUYECKUM COCIUHEHHSIM IO XHUMHUYECKUM ¢opMylaMm C
WCIOJIb30BAaHNEM TPUBHAIBHON MITM MEXITYHAPOIHON CHCTEMATHYECKOH HOMEHKIIATYPBI:

a) CoHsOH

0) (CH3)2NH

B) CH3-CH(NH,)-COOH

r) C3HoN

1) CH3CHHC=0

e) CeHsCHOH

2. CocraBbTe MOJHBIE U COKPAIICHHBIE CTPYKTYpPHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB MO UX HA3BAHMSIM B COOTBETCTBUU C MEKYHAPOIHON HOMEHKIIATYPOM:

a) MeTUJI0€H3071

0) aHWIHH

B) 3-MeTunOyTaHalb

I') HUKJIOTeKCeH

n) 6yranuen-1,2

e) 2-meTuinponanos-1

K) OyTHH-1

3) aMUHOYKCYCHasl KUCIIOTa

3. CocraBbTe ypaBHEHHS XUMHUECKUX PEAKIIUI COTIIACHO CXeMe MPEBPAICHHIA:

1500°C Caxr +Br

CHs — X1 — X2 — X3

VYKakuTe THIT 1 MEXaHU3M PEaKIii, Ha30BUTE 00pa30BaBIINECs BEIIECTBA.

4. Onpenenurte MOJNEKYISIpHYIO (GOPMYITY BelllecTBa, coaepskariero 37,5% yraepona, 50%
kuciopoaa u 12,5% sogopoaa. OTHOcHUTENbHAS MJIOTHOCTH MAPOB 3TOT'O BEIIECTBA 110 BOAOPOAY
paBHa 16.

5. CKOJIBKO JTUTPOB BOJIOpoJIa oTpedyercs 11t oopazoBanus 10,2 r 3TUI0BOTO CriupTa U3
areTanabJAeTH/1a, €CJIM BBIXO/I MPOAYKTa peakiuu cocrapiseT 80%?

2.2.2. Keiicbl

Keticel MCHONB3yIOTCS B KavyecTBE OIEHOYHOTO CPEJICTBA B paslene 8 MPHUKIATHOTO
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MOJYJSA, UX COAEpKaHHE OMpEeNeNseTca ¢ ydyeToM MNpodecCHOHANbHON HalpaBICHHOCTH
obpazoBatensHOU porpaMmel CI1O. IIpumepsl BO3MOXKHBIX TEM KEHCOB:

1. IloTeruieHue KIMMaTa U BHICBOOOXKAEHUE Ta30BBIX THIPATOB CO JIHA OKEaHa.

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

3. HoBble MaTepuaibl AJisi COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTEINIBHBIX MPENAPATOB.

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

6. Bogopoanas sHepreruka.

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

Keiic Nel. «XJ10p B KM3HM YeJIOBeKa»

B Snonun oOBeAMHEHHBIMH cHJIaMu HaluoHanhbHOTO HWHCTUTYTa 370POBbS H

[IpedexTyproro yauepcutera Cua3yoku ObLTO TPOBEIECHO UCCIICOBAHNE. Y YSHBIC BBISCHUIIY,
YTO €CTECTBEHHBIE OPTaHNYECKUE BEIIECTBA BCTYIIAIOT B PEAKLUIO C XJIOPUPOBAHHOM BOJOU H3-
10J1 KpaHa, o0Opa3ysl OlacHble COCAMHEHUS, KOTOPble MOTYT CIYXHUTh NPUUMHON paka. Takue
coequHeHus HaspiBatoTcst MX, To ecth «MyTtareH ukce» ninm «HensBecTHbI MyTaren».

3ajanus:

1. Ilpeanoxxure criocoObl YMEHBIIEHUSI IA0BUTOTO BIUSHUS XJIOpAa B TUTHEBOU BOJIE Ha
OpraHM3M YeJIOBEKa.

2. Ucxons W3 cBOEH XU3HEHHOH MPaKTHKH, MPHOIM3UTEIHHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI Bbl UCIIOJIb3YETE B TEUEHUE JHS U JUISl KAKUX LieJeil?

3. Kakue opranbl uenoBeka 00JIblIe BCETO CTPAJAOT OT BO3JeicTBUA XJopa?

4. Kak BausieT XxJIOpUpOBaHHAas BOJA HA YEJIOBEKA IIPYU KyIIaHUU?

5. Haiigure AONOIHUTENBHYIO MH(GOPMAIMIO O 3aMEHEe XJopa Ipu o0e33apaKuBaHUU
BOJIBI.

6. Uccnenyiite pa3inyHble TOBapbl OBITOBONH XUMHUM B CBOEM JoMe. COCTaBbTE CIHCOK
XJIOpCOAepKalUX COeAMHEHNH, YKa)KUTE Mepbl 0€301aCHOCTH MpU paboTe ¢ HUMH.

Keiic Ne2. «Bogopoaomoduiu — mar B Oyayuiee»

Apromobmnn Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX 3JEMEHTaX €31AT 10
noporam Epomnbsl ¢ 2009 roma. B 2011 rogy Honda npucoenunHunach k eBporneickomMy
napTHepcTBY 3konoruyHoi sHepruu (Clean Energy Partnership), mocne yero BeiBena Ha nepBblIii
IUTaH TIPOU3BOJACTBO HKOJOTHYECKHM YHUCThIX aBTomMoOmneil. A Ha IlstoMm MockoBckom
MexayHnaponHoM aBrocaione BA3 mpeacraBuil cBoro HOBUHKY «Jlama-AHTam» ¢ OanoHaMu
BOZOPOJa U KUCIIOPOAA.

3anaHus:

1. Tlouemy wMHOrMe aBTOMOOWIbHBIE KOMITAHMH pa3pabaThIBalOT aBTOMOOWIIH,
paboTaroliyie Ha BOJAOPOIHOM TOTLIIUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOWJIEH, pabOTaOIIMX Ha YIIEBOJAOPOJHOM TOTUIMBE,
BIIUSIOT HA 37J0POBbE UEJIOBEKA?

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

4. HaiiuTe TOMOIHUTENbHYIO HHPOPMALIMIO 00 UX YCTPONCTBE.

5. Ecnu B Barel ceMbe WM y BallliX 3HAKOMBIX €CTh aBTOMOOMIIH, TIOJICUUTANUTE, CKOJIBKO
MPUOIN3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOW MapKH MCIIOJIb3yeTe €KETHEBHO.

6. Kakue BemecTBa v B KaKOM KOJIMYECTBE MOTYT HAXOJAUTHCS B BBIXJIOMHBIX Ta3ax BaIIUX
aBTOMOOMIIEN?
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2.2.3. Y4eOHO-UCCIeq0BATEILCKUA TPOEKT

Y4eOHO-HCCIe10BaTENbCKHNA MPOEKT SBIISIETCS OCHOBHBIM CITIOCOOOM OILIEHKH PE3yJIbTaTOB
o0y4eHus, chopMUPOBAHHBIX y O0YUAIOIIUXCS B XOJI€ OCBOCHHS IPUKIIAQJTHOTO MOl XUMHHU B
paznenax 9.1. u 9.2. MccnenoBanue u XUMUYECKU aHann3 00beKTOB Orochepsl/Texnochepst (¢
ydeToM Oynymieil npodeccHoHaIbHOM AesITeTbHOCTH).

[TpuBeneM npumep MPOEKTHOIO 3aJaHusi, paboTa HaJ KOTOPbIM HauMHAETCs C Hadaia
paszena, a JeTaJbHOE BBIIIOJHEHUE 3a/1aHUil B Ipymax U opopMIIeHUE PE3YIbTaTOB IPOSKTHON
NeSITeIbHOCTH IIPOM3BOIUTCS B KOHIIE M3yUEHUs pa3zena.

OOmast Tema NpoeKTa, NPUBEACHHAs HUXKE, B JalJbHEHMIIEM JIEKOMIIO3UPYETCS IO
¢daceTHOMy MPHUHLIMIY B 3aBHCHUMOCTH OT IOJy4aeMoil OOy4YaromIMMHUCS CIEHaTbHOCTH
(mpodeccun), a Takke Kakaas TpyINa MOXKET PacCMOTPeTh Oosee yriayOlIeHHO OAMH W3
00513aTEeNIbHBIX CO/IEPIKATEFHBIX KOMIOHEHTOB (TIOATEM) ITPOEKTA.

Ha3BaHue npoekTa: cOCTaBICHUE MTPOEKTA I[BETHUKA/CAa/0ropoiaM B 3aBUCIMOCTH OT
COCTaBa MPOaHATN3UPOBAHHBIX [TOYB.

IIpobsiema mcciaeqoBaHMA: OIpele/ieHME BO3MOXHOCTH pa3OMBKU LBETHHKA B
COOTBETCTBUM C JM3alfHEPCKHUM 3allpOCOM U HEOOXOAMMOCTH aJalTaluu Au3ailHepCKOro
IIPOEKTa K TOYBEHHBIM M KJIMMAaTHUYECKUM YCIOBUSAM HAa OCHOBAHUU UCCIIE0BAHHS XUMUUECKOTO
COCTaBa MOYB MPEIJI0KEHHOT0 Y4acTKa.

Legb nmpoekTa: ONpeNeIUTh BIUSHUE XMMHUYECKOTO COCTaBa MOYB HA MPEIOKEHHOM
Y4acTKe Ha aCCOPTUMEHT PACTEHH, PEKOMEHI0BAaHHBIX K TIOCA/IKE JUISI pealln3allii BBIOPaHHOTO
JIM3aHHEPCKOTO MPOEKTA.

3ajauu npoekra:

1) uccnenoBaTh XMMUYECKHH COCTaB, CTPYKTYPY, KUCIOTHOCTD [TOUBbI HA IPEAJIOKEHHOM
y4acTKe;

2) uccnenoBaTh HHCOJSLMIO OTBEIEHHOI'O JJIs LIBETHUKA Y4acTKa,;

3) mpeIoKUTh MEpbl MO YIYYIIEHUI0 KayecTBa MOYBBI IIyT€M BHECCHMs Pa3IMYHBIX
yao0peHuit u 100aBOK Ha MPEAJIOKEHHOM YYaCTKE B ClIydyae HEOOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHUI B COOTBETCTBHH C BBISBICHHBIMH OCOOCHHOCTSIMU
MCCIICIOBAaHHOTO YYaCTKa M TU3aifHEPCKUM 3aIpOCOM;

5) COCTaBHUTH TIOCAIOYHYIO BEIOMOCTb;

6) MOATOTOBUTH U MYOJIUYHO MPEICTABUTH MPE3EHTALIMNIO IO TEME MTPOEKTa B KOMaHIE.

PesynabTaTnl 00yyenus:

— OIpeneNniTh MepeueHb HEOOXOAWMBIX HCCIIEAOBAaHMM XMMHUYECKOTO cOcTaBa MOYB U
y4yacTKa JUIs COCTaBJIEHUS WU aJalTalui paHee pa3pab0TaHHOTO MPOEKTa [IBETHUKA,;

— OTHCHIBATh 3aBUCHMOCTh ACCOPTUMEHTA PACTEHUH OT Ka4eCcTBa MPEIIOKESHHON TOYBBI
JUTs1 OOYCTPOMCTBA IIBETHUKA;

— cocoOHOCTH HCIOITF30BATh COBPEMEHHBIE CPENICTBA MTOUCKA, aHAIN3a M MHTEPIPETAINN
nHpopManuy, 1 UHPOPMAIIMOHHBIE TEXHOJIOTUU JUIsl BBIOJHEHHS 3a/1a4 MpodeccnoHanibHOM
nesitenbHocTH (OK-2);

— CIOCOOHOCTh 3(PPEKTUBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTUBE M KOMaHJIE
(OK-4).

PesyabTaT npoexkTHOMH padoThl 00y4aroIerocs:

— MakeT / BujeoMarepua / meyaTHeie cpeactsa / 3D-monenun KOCMHUUECKOW TEXHOJIOTHH;
MIPE3CHTAIHsSI Pe3yIbTaTOB HCCIICI0BAHUS HAa IPOPECCHOHATBHBIX KOHKYPCAX.

®opma npeacrabJieHUs pe3y/JbTATOB POEKTHOI padoThbI:
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— 3alIMTa IPOEKTa C UCIOIb30BAaHUEM CPE/ICTB BU3YAIM3AI[MU U JEMOHCTPALIUU TPOIYKTA
(/ makera / Bupeomarepuana / medaTHbIX cpeacTs / 3D-Monenu (pu HaIHMYUH).

Bo3Mo:KHbIEe BADHAHTHI T€M NMPOEKTOB:

1. UccnenoBanme cocTaBa MHHEPAIBHON BOJIBI M PEKOMEHIAIIUH TI0 €€ MCIIOIh30BAHUIO.

2. HUccnenoBanue paspymiaroniero ACHCTBUS MPUPOJHOM BOJbI Ha CTPOUTEIbHBIE
MaTepuabl.

3. CocraBieHue TMpOEKTa IIBETHHKA/Oropojaa/caia B 3aBUCHUMOCTH OT COCTaBa
MPOAaHATM3UPOBAHHBIX TMOYB B COOTBETCTBUU C JU3aWHEPCKUM 3allpocoM (MOHOXPOMHBIH
L[BETHUK, [[BETHUK OJIHOJICTHUKOB, MHOT'OJIETHUKOB, JIEKOPATUBHBIN Oropoj U 1p.).

4. CocraBneHue cOaTaHCHPOBAHHOTO MEHIO Ha JIeHb (HEAET0) B 3aBUCHMOCTH OT
COJIEpKaHUsI XUMHUECKUX MAKPO U MHKPOAJIEMEHTOB B MPOJYKTaX MATAHUSI.

5. MccnenoBaHne KayecTBa MUTHEBOM BOBI.

6. UccrnenoBanue nmpoO BOJIONIPOBOJIHON BOJIBI HA IPEIMET YCTPAHECHUS KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI B CEITbCKOXO03IMCTBEHHOM I€SITEIbHOCTH.

8. KonTponb kauecTBa TEXHUYECKON BOJABI Pa3HBIX BUAOB B COOTBETCTBHH C METOJAUKAMU
o 'OCT.

9. Coznanue 1eKOpaTUBHOM MITYKATypPKH.

10. [IurMeHTHI B U3JETHUSIX U3 CTEKJIA.

11. UccnenoBanue pa3pyriaroniero JeHCTBUS BOJIbI HA CTPOUTEIIbHBIC MaTEPUAITHI.

12. Ouenka cocTosiHMsI BO3yxa paboueill 30HbI criequaiucTa (TeXHOJIora, CTPOUTENS U
T.I., C Y4eTOM 00JacTH MpoheCCUOHATBLHON ICATETHHOCTH) B COOTBETCTBHH C HOPMATUBHBIMHU
JOKYMEHTaMu

2.3. OueHo4HbIe CPeACTBA MPOMEKYTOYHOMH ATTECTAIMH N0 JUCHUILIMHE «XUMHUD)

IIpomerxyTouHas aTTecTalys N0 JUCHUIUIMHE «XUMHUs» MPOBOAUTCA B (hOpME IK3aMeHa.
Kax b1 5K3aMeHalMOHHBINA OMJIET COCTOMUT U3 TpeX 3aJaHuil: 1) TeopeTuuecKkoe 3a/laHue B BUJIE
BOIIPpOCA M3 TEOPETUYECKOTO COJAEpPKAaHUS OCHOBHOTO U MPHUKIAJAHOTO MOAyNel; 2)
MIPaKTUYECKOe 3aJlaHue (COCTaBICHME YPAaBHEHMM XUMHYECKHX peakIuil C ydJacTHeM
HEOPraHMYECKUX WM OPraHUYECKHX BEIIECTB, B T.4. LIEMIOYEK MPEBPALICHUI U Ka4eCTBEHHbIX
peaxkuuii 0OHapyXeHUs; XUMHUUECKUX (POPMYII HEOPraHNYECKUX U OPTaHUYECKUX BEIIECTB, B T.4.
CTPYKTYPHBIX; 3aJ1aHHs TI0 HOMEHKJIaType HEOPTaHUUYECKUX U OPraHUYECKHUX BEILECTB; OLEHKA
U3MEHEHHS CKOPOCTH XHMMHUYECKOM pEaKIMM M HaNpaBJICHUS CMEUICHHS DPAaBHOBECHUS C
ucnoib3oBanueM mnpuHuuna Jle-lllatense; oneHka XUMHMUYECKOrOo cCOCTaBa W OOOCHOBaHUE
IPUMEHUMOCTH 00BbeKTa OMO- WM TeXHOC(ephl U T.I.); 3) pacueTHas 3ajaada (pacdyeTsl 1o
YPaBHEHHIO XUMHUYECKHX DPEaKIMi, pacueT MaccoBOM J0JM (Macchl) XMMHUYECKOTO 3JIEeMEHTa
(coemuHeHusi) B MoOJeKyyne (CMecHu); ompeaelieHue mpocTeiiieit (GopmMysbl OpraHuYecKon
MOJIEKYJIbI, UICXO/Isl U3 3JIEMEHTHOTO cocTaBa (B %); pacyeTsl TEIIOBBIX AP(HEKTOB XUMHUECKUX
peakuuii; pacueTbl 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peaklMyd OT KOHLEHTpauuu u
TeMIIepaTypsl U T.I1.).

[IpuBenem mpumMep sK3aMeHAIIMOHHOTO OnieTa.

3aganue 1.

Kakoii pacTBOp HCHOJB3YIOT Ul KAa4eCTBEHHON PEKLHUHM OINpPEAEICHUS XJIOPHUIOB,
O6pomuoB, ioauaos? Hanummure ypaBHEeHUS peakiuii 1 000CHYHTE OTBET.

3aganue 2.

Jlana cxema npeBpanieHui.
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C2H5OH A1203,400°_) X1 KMnO4, H20, 0-20°_) X2 HBr (u36.), t_, X3 t_> STHH —> —>C2H4O
[IponummTe Bce peakuu U onpeaesnTs Bemiectsa X1, X2, X3.

3ananue 3.
Omnpenenure MaccoBbIE JOMH XUMHYECKHX JJIEMEHTOB B okcuae amomubus AlOz u

BBIPA3UTC UX B IIPOLCHTAX.
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3akaroueHue

Takum o0pazom, (GOHI OLEHOYHBIX CPEICTB MO AUCHHUILUIMHE «XUMHSI» COCTOUT W3
OLICHOYHBIX CPEJCTB TEKYIIEro, pyOeKHOro (TeMaTHYeCKOro) KOHTPOJISI U 3aJlaHui
IIPOMEKYTOUYHOM aTTECTALUU.

B y4eOHO-MeTOAMYECKOM KOMILIEKCE MPUBEIACHBI IPUMEPHI 33JaHUN, KOTOPBIE SBIISIOTCS
MozenbHbIMUA. Kaxknplii mpenojaBarenb, B CBOKO OYEpEllb, B paMKaxX CBOEH METOAMYECKOU
JeSITeIbHOCTH CaM MPOEKTUPYET U pa3padaThIBaeT CPEICTBAa OOYUEHMSI U KOHTPOJS, a TaKxkKe
BBIOMpAET METO/BI U OpraHU3alMOHHbIE (POPMBI UCXO/S U3 OPraHU3ALMOHHO-TIEIarOTHUYECKUX
yCJIOBHUH 00pa3oBaTeNbHOTO MPOIEcCa, COOCTBEHHOTO OIBITA, YPOBHS IOATOTOBIEHHOCTH H
MOTHBALIMH CTYJIEHTOB.
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