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1. ITacmopT OLEHOYHBIX CPEACTB MO AMCIHUIIHHE «XUMMSD)

Hns dopmupoBanmsi,  KOHTPOJS W OICHKA  PE3yJIbTaTOB  OCBOCHHUS
00111e00pa30BaTeIbHON  JUCHMIUIMHBL «XUMHs» pa3paboTaHa CUCTEMa OIEHOYHBIX
MeponpusTuid, yuutbiBaromias tpedoBanus ®PI'OC COO (mpeameTHble pe3yibTaThl) U
®I'OC CIIO (ob6mue u mpodeccroHaaIbHbIe KOMIIETEHIIUN).

BaxxHoit 0COOEHHOCTBIO CIPOCKTUPOBAHHOM CHUCTEMbl OIICHUBAHUS  SBIISICTCS
COTJIaCOBAaHHOCTH OIICHOYHBIX MEPOTNPUITHI U 3aIJIAHUPOBAHHBIX PE3YJIHTATOB O0yUEHHUS.
Kaxxnoe orieHoOYHOE MEpONPHUATHE HATTPABJICHO HA (POPMUPOBAHHUE WIIM U3MEPEHUE 3HAHUS
/ yMeHUs B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00ydeHHUS.

B nucnumnune «XuMus» K OCHOBHBIM OILEHOYHBIM MEPOIPHUATHIM OTHOCSATCS:
3a/1aHusl B TECTOBOM (hopMe, MpaKTUUECKUE 3aJlaHUsI HA COCTABIICHUE YPaBHEHUN peaKInid,
KJIacCU(pUKAIIMI0 M HOMEHKJIATYPYy XHUMHUYECKHX COCIUHCHUH, pacyeTHbIC 3ajayH,
nabopaTopHble  paOOThl, MPAKTUKO-OPUEHTHUPOBAHHbIE  3alaHus  (pacyeTHble H
TeopeTuyeckue). B mpUKIagHbIX MOIYJSAX B KA4ECTBE OLEHOYHBIX MEPONPHUITHI TaKKe
3arIaHUPOBAHBI KEHCHI U y4eOHO-MCCIIEIOBATEIHCKUE TPOCKTHI.

Peanuzanust ONEHOYHBIX MEPONPUITUN MO XHMMHUHU 3alJIAHUPOBAHA B PpaMKax
TEKYIET0, PYyOeKHOro (TEeMaTUYECKOr0) KOHTPOJISI U MPOMEKYTOUHOW aTTeCTallud MO
JTUCLUTUIAHE.

CuctemMa OIleHOYHBIX MEPOIIPUSATUM 110 XUMHUHU MPEJICTABJICHA B TACTIOPTE OLICHOYHBIX
cpeacTs (Tabnwmma 1).



Tabnuua 1. [TacmopT OLIEHOYHBIX CPENICTB MO AUCHUILUIMHE «XuMus» (Bapuant 2)

Ne Monayas / Paznea / Tema Pe3yabTar 00y4yeHus Tunbl OLeHOYHBIX MEPONIPUATHIH
I OCHOBHOE COIepP/KAHME
1 |Pa3ges 1. OcHOBBI cTpOEHHS ®opmyMpoBaTh 0a30BbIe OHATHS
BellecTBa 1 3aKOHbI XMMHHU
1.1 |CTtpoeHune aTOMOB XUMHUYECKHUX CocTaBniTh XuMH4eckue Gopmysbl 1. Tect «CTtpoeHrE ATOMOB XUMUYECKHUX AJIEMEHTOB M IIPUPOJIA
9JIEMEHTOB M NPUPOJA XUMUYECKOU COEIMHEHUI B COOTBETCTBHH CO XUMHYECKOH CBSI3M».
CBSI3H CTETIEHBIO OKHCIIEHUS XUMUYECKUX 2. 3aaun Ha COCTaBJICHUE XUMHUECKUX (POPMYJI IByXaTOMHBIX
3JIEMEHTOB, UCXO/sl U3 BaJICHTHOCTH U |COEAMHEHHH (OKCHUIOB, CYIb()UI0B, THIPUIOB U T.I1.)
ANEKTPOOTPULIATEIBHOCTH
1.2 |Ilepuonnueckuii 3akoH u Tabnuua J[.M. |XapakrepusoBarb XUMHUECKHE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKHUE 3aJaHUS HA
Meneneena 3JIEMEHTBI B COOTBETCTBHHU C UX XapaKTepU3aluI0 XUMHUYECKUX 3JIEMEHTOB: «Mertamuueckue /
IIOJIO)KEHHUEM B IIEPUOANYECKON HEMETAJNINYECKHE CBOMCTBA, 2JIEKTPOOTPULIATEIIBHOCTD U
CHUCTEME XMMHUYECKHX 3JIeMeHTOB /[.1. [cCpOACTBO K RJIEKTPOHY XUMHUYECKUX 2JIEMEHTOB B COOTBETCTBUE C
Menneneesa UX 2JIEKTPOHHBIM CTPOEHHUEM U MOJIOKEHUEM B IEPUOJUIECKON
cucreMe XuMu4ecKkux 3yeMeHToB [[.1. Menneneesa»
2  |Pazgen 2. Xumuuyeckue peakunuu CocraBisath ypaBHeHusi u cxembl  |KonTposbHasi padora

XHMHYECKHX PeaKkuui

«CTpOBHI/Ie BEIIECTBA U XUMHYECCKHUEC PCaAKIITUN>




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus THunbl OEHOYHBIX MEPONIPUATHI
2.1 | Tumbl XUMHYECKUX peaKIHit CocTaBiATh peakify COCTUHEHUS, 1. 3agaun Ha coCTaBlIEHUE YPaBHEHUHN peaKIUii:
paszioxeHusi, 0OMeHa, 3aMelIeHHs, — COEJIMHEHMUSI, 3aMEeILEHUS, pa3JIoKEeHUs,, 0OMEeHa U PeaKIuii ¢
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE  |yd4acTHEM KOMIUIEKCHBIX COETUHEHUH (Ha puMepe
PeaKIU U peakuu T'MJIPOKCOKOMIUIEKCOB JIFOMUHMS U IIUHKA);
KOMILIEKCO0Opa30BaHus (Ha IPUMEPE — OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI C HCIOIb30BAHUEM
THJIPOKCOKOMIUIEKCOB aIIOMUHMS U |METOJIa 3JIEKTPOHHOTr0 OallaHca;
LIMHKA) C Y4aCTUEM HEOPraHUYECKUX |— C yUYAaCTHEM KOMILIEKCHBIX COEIUHEHUH (Ha pUMepe
BELIECTB T'UIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS).
2. 3ajauy Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa
peaKI COeTMHEHUS;, MaCCOBOM MM 0OBEMHOM JOJTM BBIXO/a
MIPOAYKTA peaKIH COETUHEHUS OT TEOPETUUECKU BO3MOXKHOT0;
00BEMHBIX OTHOLIEHUH ra30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
HCXO/IHBIX BEILECTB U MPOAYKTOB PEAKIIUU; Macchl (00bEM,
KOJINYECTBO BEILIECTBA) MPOIYKTA PEAKLIUH, €CIIU OJTHO U3 BEILECTB
JTaHO B BUJIE pacTBOpa C ONPEAECICHHOW MacCOBOM JOJIeH
PacTBOPEHHOTO BEILLECTBA
2.2 |DnexTposnTHYECKas IUCCOLMALNS U CocTaBnaTh ypaBHEHUS XUMHUECKUX |l. 3agaHus Ha COCTABIIEHUE MOJIEKYJIIPHBIX U HOHHBIX PEAKLIUN C
MOHHBIN 0OOMEH peaxIyu HOHHOTO OOMEHa € Y4acTHUEM |y4acTHeM OKCHIOB, KUCIIOT, OCHOBAHUH M COJICH, MOHHBIX
HEOpPraHMYECKUX BEILECTB peakuuii THAPOIN3a COJIel, yCTAHOBICHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JJaboparopnas padota «Peakiuu ruapomsay
3 HccaenoBath cTpoeHue u cBoiictBa |KoHTpoJsbHasa padora «CBoiicTBa HEOPraHUYECKHX BelleCTBY

Paznen 3. Crpoenue u cBoiicTBa
HEOPraHU4eCcKUX BellecTB

HEOPraHuIe€CKUX BEIIECTB




Monyas / Pa3nen / Tema

Pe3yabTaTr 00yuyeHus

THunbl OEHOYHBIX MEPONIPUATHI

3.1

Krnaccudukanus, HoMeHKIIaTypa 1
CTpOEHHE HEOPTraHNYECKHUX BEIIECTB

KnaccudumnupoBats HeoOpraHu4eckue
BEIIECTBA B COOTBETCTBHH C UX
CTpOEHHEM

1. Tect «HomeHnknaTypa 1 Ha3BaHUE HEOPraHUYECKUX BELIECTB
UCXOJS U3 UX XUMHUYECKON (POPMYJIIbI UIIH COCTAaBJICHUE
XUMUYECKOH (OPMYJIbI UCXOAS U3 HA3BaHUS BELECTBA IO
MEXIyHapOAHON WIA TPUBHAIBHON HOMEHKIIATYPEY.

2. 3ajaun Ha pacyeT MaccOBOM JJ0IM (Macchl) XMMUYECKOTO
aJIeMeHTa (COeAMHEHHST) B MOJIEKYJIe (CMecH).

3. IlpakTuyeckue 3aaHus MO KIacCu(pUKAIMHI, HOMEHKIATYpe U
XUMHAYECKHM (hOpMyJIaM HEOPTaHUYECKUX BEIIECTB PA3IMYHbIX
KJIaCCOB.

4. ITpakTrueckue 3aJjaHusl Ha ONPEACICHUE XUMUYECKON
AKTUBHOCTH BEILECTB B 3aBUCHMOCTH BHJIa XUMHYECKOM CBSI3U U
THIA KPUCTAIUIMYECKON PELICTKH

3.2

DU3HUKO-XUMHUECKHE CBOMCTBA
HEOPTraHUYECKHX BEIECTB

YcTaHaBnuBaTh 3aBUCUMOCTh (DPU3HUKO-
XUMHUYECKHX CBOMCTB
HEOPraHMYECKUX BEIIECTB OT
CTPOEHMSI ATOMOB U MOJIEKYJI, & TAKXKeE
TUIA KPUCTAJUINYECKON PEIIETKH

1. Tect «OCcOOEHHOCTH XUMUYECKHUX CBOMCTB OKCUIOB, KACIIOT,
OCHOBaHUH, aM(POTEPHBIX THAPOKCUIOB U COJIEH.

2. 3agaHus Ha COCTaBJICHUE YPABHEHUM XMMUUYECKUX PEaKLIUH ¢
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUUECKUX BEIECTB:
OKCHIA0B MCTAJIJIOB, HEMCTAJIJIOB 1 aM(bOTepHLIX QJICMCHTOB,
HEOPTraHUYECKUX KHUCIIOT, OCHOBAaHUHA U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX
CBOIMCTBA U CIIOCOOBI OJTYUYEHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUECKUE 3aaHUs HA
CBOICTBA U MOJy4YE€HHUE HEOPTAaHUYECKUX BELIECTB.

4. JlaboparopHas paboTa «CBOHCTBA METAJIIOB U HEMETAILIIOB)»




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus THunbl OEHOYHBIX MEPONIPUATHI
3.3 |IIpou3BOCTBO HEOPraHUYECKUX O60CHOBBIBATh 3HAUEHUE U [IpakTHKO-OpHEHTHPOBAHHBIE 33JaAHUS 10 COCTABJICHUIO
BEIIECTB. 3HAUE€HUE U IPUMEHEHHE B MIPUMEHEHNE HEOPTaHUYECKUX XUMHUYECKHUX PeaKIMii ¢ yYacTHEM HEOPraHUYECKUX BELIECTB,
OBITY M Ha MPOU3BOJCTBE BEIIECTB B OBITOBOW U UCIOJIb3YEMBIX JUISl UX UACHTU(DUKALMY U TPOMBIIIIEHHBIX
IIPOM3BOJICTBEHHOH /1€ TEILHOCTH CIOCOOOB MOTYyYESHHUS
4esoBeKa ux (PU3NKO-XUMUUECKUMHU
CBOMCTBaMHU
4 P . HccnenoBars crpoenue u ceoiictea (KonTpoabHas padora
aznena 4. CTpoeHne U CBOMCTBA -
OPTAHHYECKHX BEIIECTB OpPraHM4ecKuXx BelecTB «CTpoeHHe U CBOICTBA OPraHNYeCKUX BelecTB)
4.1 |Knaccudukanus, ctpoeHre U KnaccudunmpoBats oprannueckue 1. 3anaHus Ha cOCTaBJIEHUE HA3BaHUM OpPraHMYECKUX COECIUHEHUN
HOMEHKJIaTypa OpraHMYECKUX BEIIECTB |BEIIECTBA B COOTBETCTBUU C MX 10 TPUBUAIBHON WJIM MEXyHAPOJIHON CHCTEMaTU4YECKON
CTPOEHHEM HOMEHKJIAType
2. 3ajaHus HA COCTABJIEHHE MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX ()OPMYJI OPraHUYECKHUX BEILECTB OTAEIbHBIX
KJIaCCOB
3. 3agaum Ha onpeaeNieHre pocTeniel (GopMyIIbl OpraHUIECKOM
MOJIEKYJIbI, UICXO/Isl U3 3JIEMEHTHOTO cocTasa (B %)
4.2 |CBoiicTBa OpraHM4YECKUX COEMHEHUN |YCTaHaBIMBATh 3aBUCUMOCTh (U3UKO- | 1. 3aaHns Ha COCTAaBIeHUE YPABHEHNH XUMHUECKUX PEAKIIUH C

XUMHUYECKHUX CBOMCTB OpraHu4C€CKUux
BCHICCTB OT CTPOCHUA MOJICKYJI

y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U
CTPOCHHUS.

2. 3ajaHus Ha COCTaBJICHUE YPABHEHUNM XUMHUECKUX PEaKIIH,
WUTFOCTPHUPYIOIIUX XUMHYECKUE CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUA TAaHHBIX PEAKIUN U TEHETUYECKON CBSI3HU
OpPraHUYECKUX BEIIECTB Pa3HBIX KJIACCOB




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus THunbl OEHOYHBIX MEPONIPUATHI
3. PacyeTHble 331auu MO0 ypaBHEHUSM PEAKIIUI ¢ yuacTUEM
OpPraHMYECKUX BEIIECTB.
4. JIaboparopnas padota «[lonyueHnne sTuiIeHa U U3y4eHHUE €ro
CBOMCTB»

4.3 |OpraHuueckue BellecTBa B OO0O0CHOBBIBATH 3HAUYEHUE U ITpakTHKO-OpUEHTHPOBAHHBIE 3aJJaHUS IO COCTaBJICHUIO
KHU3HEJEATEITbHOCTH YeJIOBeKa. NPUMEHEHNE OPTaHUYECKUX BEUIECTB |XMMHUECKUX PEAKIUN C y4aCTHEM OPraHUYECKHUX BEIECTB,
IIpon3BoaCTBO U MPUMEHEHHE B OBITOBOI U IPOU3BOJICTBEHHOM UCTOJIb3YEMBIX JUISl UX UICHTU(UKAILIUH B OBITY U
OpPraHUYECKUX BEIIECTB B JeSITeIbHOCTH YeJIOBEKA UX (PU3UKO-  [IIPOMBIIUICHHOCTH.

MIPOMBIIIICHHOCTH XUMHAYECKHUMHU CBOWCTBAMHU
5 |Pa3pexn 5. Kuneruueckue u Hcciaenosarb paBHOBeCHE U KonTpoubnas padora
TepMOJAMHAMHYECKHE CKOPOCTh XUMHYEeCKHX peaKkuuil «CKopocTh XMMHYECKOH peaKiui ¥ XUMHYeCKOe PABHOBECHEe»
3aKOHOMEPHOCTH NMPOTEeKAHUSA
XMMHYECKHX Peariuii
5.1 |Kunernueckue 3aKOHOMEPHOCTH Uccnenosats BiusgHue koHueHTpauuu | 1. JlJaboparopHas paboTa Ha BbIOOD:

IMPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

pearupyroImux BEeIecTB U
TeMIIepaTypbl Ha CKOPOCTh
XHUMHAYECKHX PEaKITHi

— «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKLIUN OT
KOHIIEHTPALlUX PEArnpyIOLINX BEIIECTBY;

— «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
TEMIIepaTypbD».

2. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/ITaHUS HA
aHam3 (paKTOpPOB, BIUSIONIUX HA U3MEHEHUE CKOPOCTH
XUMHYECKON pEaKIuu




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus THunbl OEHOYHBIX MEPONIPUATHI

5.2 |TepmoamHamMuueckue 3akoHOMepHOCTH |MccimenoBaTe BIUSHNAE U3MEHEHUS 1. 3amaun Ha pacueTsl TEIUIOBBIX A3((HEKTOB XMMHUYECKUX pPEeaKIIUn
MPOTEKAaHUS XUMHUECKUX PEaKIIU. KOHIEHTPALMU BEIIECTB, PEAKIMI U OTIpe/ieJIeHUe TUIA Peakiuu (1o TerioBoMy 3 (deKTy: IK30- U
PaBHOBecHe XUMHUECKUX PEAKIUN Cpezbl U TEMIIEpaTyphbl HA CMELIEHUE |IHAOTEPMHUECKUE).

XMUMHUYECKOTI0 paBHOBECHS 2. IIpakTHKO-OpUEHTHPOBAHHBIE 3aJJaHNs HA IPUMEHEHHE
npuniuna Jle-lllaTense u1st HAX0XKICHUS HAIPABJICHUS CMELLICHUS
paBHOBECHS] XUMHUYECKON PeaKLUU U aHaIU3 (PaKTOPOB,
BIIUSIIOLINX HA CMEILEHNE XUMUYECKOTO PABHOBECHSI.

3. JIaboparopHas pabota «l3ydeHne BAUSHUS pa3TUIHBIX
(akTOpPOB HA CMEIICHNE XUMHUECKOTO PABHOBECHS
6 HccnenoBars nucnepceHsie cucrembl [ KonTposbHas padora no teme «/{ucnepcHbie cucreMbDy
Pa3pnen 6. IlucnepcHblie cucTeMbl
6.1 |HducnepcHble cuctemsl U pakTopel uX  |PasnuuaTh HCTUHHBIE PAaCTBOPHI, 1. 3azaun Ha IPUTOTOBIEHUE PACTBOPOB.
YCTOWYMBOCTHU KOJUJIOMJIHbIE PAaCTBOPHI U 2. [IpakTuKO-OpHEHTUPOBAHHbBIE PACUETHBIE 3aJaHUsI Ha

rpyooaucrepcHble CUCTEMbI Ha JUCIIEPCHBIE CUCTEMBI, UCIIOIb3yEMbIE B OBITOBOM U

OCHOBE XMMHUYECKOI'0 SKCIIEPUMEHTAa  |[IPOU3BOACTBEHHOM JI€ATEIIBHOCTH YEJIOBEKA.

6.2 |HccnenoBaHue CBOMCTB AUCTICPCHBIX UccnenoBaTh GU3HUKO-XUMHUECKUE JlabopaTopHas pabota (Ha BEIOOD):
cHCTEM CBOWCTBA pa3IMYHbIX BUJIOB — [IpuroroBnenue pacTBOpOB;

JUCTIEPCHBIX CUCTEM — HMccnenoBanue 1UCHEPCHBIX CUCTEM.

7 HccaenoBarsb cBoiicTBa

Pa3zpnen 7. KayecTBeHHbIEe peakuuu
00Hapy:KeHHs OPraHUu4YeCcKuX 1
HEOPraHU4ecKHUX BellecTB

OPraHuYecKuX U HEOPraHUYeCcKuX
BelleCTB C HCIO0JIL30BAHUEM
Ka4eCTBEeHHbIX peakuui




Monyas / Pa3nen / Tema

Pe3yabTaTr 00yuyeHus

THunbl OEHOYHBIX MEPONIPUATHI

7.1 |O6Hapy)eHne HeOPTraHUYECKUX UccnenoBath kauecTBeHHbIE peakiuu | 1. JlaGoparopHas padoTa (Ha BEIOOD):
KaTHOHOB U aHUOHOB HEOpPraHMYECKUX BEIECTB — AnanuTtudeckue peakuuu KkaTuoHoB [-VI rpymm;
— AHaIMTHYECKHE peaKy aHUOHOB.
2. IIpakTrdeckue 3aaHNs HA COCTABICHUE YPABHEHUN peakuil
oOHapy>KeHHs KaTHOHOB [-VI rpymnm 1 aHHOHOB, B T.U. B
MOJIEKYJISIPHOM U MOHHOHU (opMax.
7.2 |OOHapyxeHue opranuyeckux BemecTB |VMccienoBath kauecTBeHHble peakuuu (1. JlabopaTopHast pabota (Ha BBIOOp):
OTJEJIBbHBIX KJIACCOB C UCIIOJIb30BAHUEM |OPIaHUYECKUX COEAMHEHUN — KayecTBeHHbIE peakliiy Ha OTAEJIbHBIE KJIACChl OPraHNYEeCKUX
KAaueCTBEHHBIX peaklnii OTJIEJIbHBIX KJIACCOB BEIIECTB;
— KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCAUHEHUH 110
(YHKIMOHAJIBHBIM IPyTIIaM.
2. IIpakTHyeckue 3a/1aHns HA COCTABIICHNE KaY€CTBEHHBIX
peakiuii oOOHapyKEHUS OPTaHUYECKUX COSAMHEHUI
11 IIpogeccnona/IbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAePKaHUe TPUKJIATHOT0 MOAYJIA)
8 [Pa3pmeax 8. OuenuBath nocJjiecTBUs ObITOBOH |3ammTa Keiica (c yderoM Oyayuieii npogeccnoHaIbHOM

Xumus B ObITY U IPOU3BOJACTBEHHOM
HAeTeJIbHOCTH YeJIoBeKa

U MIPOU3BO/JICTBEHHOI 1eATEIbHOCTH
YyeJIOBEeKA ¢ MO3UIUIA
IKOJIOTMYeCKOH 0€30IMacHOCTH

JesITeJIbHOCTH)

Xumusi B OBITY ¥ IIPOU3BOICTBEHHOM
JeSITeIbHOCTH YeJIOBEKa

O1eHMBaTh NOCIEACTBUSA OBLITOBON U
MIPOU3BOICTBEHHOMN IEATEILHOCTH
YyesoBeKa ¢ MO3HIMI DKOJOTHUECKOM
0€e30IaCHOCTH

Keiic (¢ yuetom Oyaymieit npodeccHoHaIbHOMN AeSITEIBHOCTH)
Bo3MOKHBIE TEMBI KEHCOB:

1. [loTernnenue KIMMaTa U BEICBOOOXKICHHE FA30BBIX THIPATOB CO
JTHA OKeaHa.

2. Bynymue marepuaiisl IS aBUa-, MallIMHO- U TPUOOPOCTPOCHHSI.
3. HoBble MaTepuasbl AJis COJTHEUHbIX OaTapei.

10




Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus THunbl OEHOYHBIX MEPONIPUATHI
4. JlekapcTBa Ha OCHOBE PaCTUTEJIHHBIX MIPETapaToB
9.1 (Pa3zgen 9.1. UccaenoBanue u NHTepnpeTHPOBATHL XUMHYECKHE 3amura y4e0HO-HCCJIeI0BATEIbLCKOI0 MPOEKTa (C y4eTOM
XHUMHYECKH aHAJIN3 00bEKTOB npouecchl 1 sijieHus B Onocdepe |0Oyayuueii npodeccnoHAILHOM 1eATEILHOCTH)
ouocepbl
9.1.1 |OcHOBBI TA0OPATOPHON MPAKTHUKU B BBINOJHATE TOTHBIN UK 1. JTabopaTopnast pabota «OCHOBHI JJAOOPATOPHOU MPAKTHUKI.
npodeccHoHaNbHBIX JTa00paTOPHUIX AKCIIEPUMEHTATILHOTO UCCieI0BaHus C |2. TUMOBBIE pacyeThl MO TEMATHKE SKCIIEPUMEHTA.
coOnroieHreM mpaBuil 6e30macHoro (3. 3agaun Ha BRIYMCIICHUE CPETHETO 3HAUCHHUS
oOparlieHus C BeIecTBaMu U SKCIEPUMEHTAJIbHBIX JIAaHHBIX, IOTPEIIHOCTH.
n1abopaTOpHBIM 000pyI0BaHHEM 4. TlpencraBneHue pe3yibTaToOB SKCIEPUMEHTA B PA3TMUHON
dbopme (Tabnwuia, rpaduk, OTYET, TOKIA], TIPE3CHTAII).
9.1.2 |Xumudeckuit aHanu3 Ipod BOABI Hccnenosats XUMHUYECKHUH COCTAB 1. Tect «CBo¥icTBa U COCTAaB BOJIBIY.

po0 BOJIBI

2. 3ananue «XUMHYECKUN COCTaB BOJABI, TUII BOABI U CIIOCOOKI €
MPUMEHEHHUS» (C UCMIOIF30BaHNEM HOPMATHUBHBIX IOKYMEHTOB).
3. [IpakTHKO-OpHEHTUPOBAHHBIE TEOPETUICCKUE 3aaHUS HA
COCTaB BOJIbI M CITOCOOBI BEIPAXKEHUSI KOHIIEHTPALIUi U IepecdeT
KOHIIEHTpalui (C UCTIOJIb30BaHUEM HOPMATUBHBIX JOKYMEHTOB).
4. JIaboparopnast paboTa Ha BEIOOD:

— OuncTKa BOJIBI OT 3arpsi3HEHUN;

— Onpenenenue pH Boabl U ee KUCIOTHOCTH;

— Omnpenenenue )KeCTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUs
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Monyas / Pa3nen / Tema

Pe3yabTaTr 00yuyeHus

THunbl OEHOYHBIX MEPONIPUATHI

9.13

XHAMHYECKUN KOHTPOJIb Ka4eCTBa
MIPOTYKTOB ITUTAHHUS

WccnenoBaTte XUMHUUECKUNA COCTAB
MPOIYKTOB MTUTAHUS

1. Tect «Opranndeckue U HEOPraHMUECKHUE BELIECTBA, BXOSIINE
B COCTaB MPOYKTOB MMUTAHUS.

2. [TpakTUKO-OpHUEHTUPOBAHHBIE 3aJJaHUSI IO KYJIMHAPHOM
TeMaTHKe.

3. JlaboparopHas paboTta (Ha BbIOOp):

— OGHapy’keHHe HUTPATOB B MPOIYKTaxX MUTAHUS,

— MccnenoBanue npoayKTOB MUTAHUS HA HAJTMYUE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIM4YUeE YIJIEBOJOB (Kpaxmal,
TJIF0K03a, caxapo3a)

XUMUYECKUH aHaIHU3 MPOO IMOYBHI

Wccnenosats XUMHUYECKUU COCTAB
po0 MOYBBI

1. Tect no Teme «XUMHUECKUIA COCTaB HEOPTaHUYECKUX U
OpPraHUYECKUX YIOOPEHUI».

2. 3aganne «B3auMoCBsA3b cOCTaBa ITOYBbI, THII IIOYBBI U €€
Ha3HAYCHUS).

3. JlJabopaTopHas pabota (Ha BEIOOD):

— OGHapy’keHHe HeOPraHUUeCKUX MpuMeceil B Mpobax MmouBbl;
— Onpenenenue pH BogHoON

BBITSDKKH TOYBBI, €€ KUCIIOTHOCTHU U ILEJI0YHOCTU

HccnenoBanne 00beKTOB OHOChEpHI

HccaenoBaTth XMUMHUUECKUNA COCTaB
00BEKTOB Onochepsl Ha IpUMepe
MIPOIYKTOB IMUTAHUS, BOJIbI U TIOYBbI

VY4eOHOo-Hccae10BaTeNbCKUNA IPOEKT B 001aCTH HCCIEI0BAHUS
00BEKTOB Ouochepsl.

Bo3MoOKHBIE TEMBI IIPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIbHOM BOJIbI U PEKOMEHIALIUU
IO €€ UCIOJIb30BaHUIO.

2. UccnenoBanue pa3pyiaronero AeMCTBUS TPUPOJIHON BOIbI HA
CTPOUTEIIbHBIE MaTEPHUAIIBI.
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Monyas / Pa3nen / Tema

Pe3yabTaTr 00yuyeHus

THunbl OEHOYHBIX MEPONIPUATHI

3. CocraBieHue MpoeKTa IBETHUKA/Oropoja/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHATU3UPOBAHHBIX TTOYB.

4. CocTaBieHue cOaTaHCUPOBAHHOTO MEHIO Ha JIeHb (HEEIN0) B
3aBHCHUMOCTH OT COJEP>KaHUSI XUMUYECKUX MAaKpPO U
MHUKPOIJIEMEHTOB B MPOYKTaX MUTAHMUS.

5. MccnenoBaHue KauecTBa MUTHEBON BOJIBI.

6. UccnenoBanue mpoO BOIONPOBOAHOM BO/IBI HA MIPEAMET
YCTpaHEHUs )KECTKOCTH.

7. YcTpaHeHHe )KEeCTKOCTH BOJIBI B CEJIbCKOXO03CTBEHHOM
JeSTeTbHOCTH

9.2

Paznea 9.2. UcciaenoBanue u
XHMHYECKUH aHAJIN3 00HEKTOB
TexHochepbl

HNHuTepnpernpoBaTh XUMHYECKHE
npouecchl 1 sIBJeHUs B TexHochepe

Y4eOHo-ucc/ie10BaTeIbCKUH MPOEKT (€ yueToM Oyayluei
npodeccHoHAIBLHOM AeSITeJIbHOCTH)

9.2.1

OcHOBBI J1a0OPaTOPHOM MPAKTUKHU B
PO eCCUOHATBHBIX JIA00PATOPHIX

BBINOIHATE MOTHBIN ITUKIT
HKCIEPUMEHTAIBHOTO UCCIIEJOBAHUS C
CO0JIIOICHMEM TIPaBUII GE€3011aCHOTO
oOpalleHus C BeLeCTBaMU U
1a00opaTOpPHBIM 000pyT0BaHHEM

1. JJabopartopnast pabota «OCHOBBI JJaOOPATOPHOU MPAKTHUKI.
2. TuroBsIe pacyeTsl MO0 TEMATUKE IKCTICPUMEHTA.

3. 3a7aun Ha BBHIYUCIICHUE CPETHETO 3HAYCHHUS
HKCHEPUMEHTAIbHBIX JaHHBIX, TOTPELIHOCTH.

4. IlpencraBieHue pe3ynbTaTOB HKCIIEPUMEHTA B pa3IMYHON
¢dopme (Tabnuua, rpaduk, OTYET, TOKIAT, IPE3CHTALIHS).
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Monyas / Pa3nen / Tema

Pe3yabTaTr 00yuyeHus

THunbl OEHOYHBIX MEPONIPUATHI

922

XUMUYECKUI aHau3 TPOO TEXHUUECKON
BOJbI

Wccnenosats XUMHYECKUH COCTAB
po0 TEXHUIECKOM BOJIBI

1. 3agaun Ha ompeneNeHne METAIIOB, HEOPTaHMYECKUX aHHOHOB U
OpPTaHUYECKUX BEUIECTB B TEXHUUECKOW BOJIC Pa3HOTO Ha3HAYCHUSI.
2. [IpakTuKO-OpHEeHTUPOBAHHbBIE TEOPETUYECKUE 3aJaHHsI Ha
COCTaB BOJIbI M CTIOCOOBI BHIPAYKEHUSI KOHIICHTPAIUl U IepecueT
KOHIIEHTpAUH (C UCMOIb30BaHNEM HOPMATUBHBIX JTOKYMEHTOB).
3. 3aganue «XUMHUYECKUH COCTaB TEXHUUECKOM BOIbI, TUI BOJBI U
CTIOCOOBI €€ MPUMEHEHHD (C UCTIONb30BaHUEM HOPMATHBHBIX
JOKYMEHTOB).

4. JIaboparopnas padoTa (Ha BEIOOD):

— OmpenienieHue XJIOPUI0B METOOM TUTPOBAHHS B TEXHUIECKOM
BOJIC;

— Omnpenenenue )KeCTKOCTH TEXHUYECKON BOJIBI METOAOM
TUTPOBAHUSA

9.23

XUMHUYECKUN KOHTPOJIb Ka4eCTBA
BO3yXa

MCCJ’ICI{OB&TB COACPIKAHUC
YTJICKHUCIIOTO I'a3a B BO3AYyXE

1. Tect mo Teme « XMMHYECKUH COCTaB aTMOC(EPHOTO BO3ayXa U
BO31yXa paboueil 30HbI.

2. [IpakTUKO-OpHEHTUPOBAHHBIE 3aJaHHUSI HA XMMHUYECKUN aHAIIN3
cocTaBa BO3/lyXa.

3. JlaboparopHas pabora «OnpeneneHne conepkanus
YIJIEKHUCIIOTO ra3a B BO3AyXe

MTOMEILEHUS IKCIIPECC-METOJOM»
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Ne Mopnyas / Paznea / Tema Pe3yabTaTr 00yuyeHus THunbl OEHOYHBIX MEPONIPUATHI
9.2.4 |Xumnueckuii ananus npo0 matepuanos |McciaenoBaTs npoObl MaTepuanoB 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJAHUS IO XUMUYECKOMY
CTPOUTENbHO-PECTABPALIMOHHON CTPOUTENbHO-PECTABPALIMOHHON aHaJIM3y Ipob MaTepHalioB CTPOUTEIHLHO-PECTABPALIMOHHON
NEeATEILHOCTH U JU3aiHa NEeITEILHOCTH U JU3aiHa NEeITEIbHOCTH U NU3aliHa.
2. JJaboparopnas paboTa (Ha BEIOOD):
— M3roroBnenue kpacok (mogo0op MUrMEHTOB U CBA3BIBAIOIINX
BEIIIECTB);
— HccnenoBanue CBOMCTB BSDKYIIMX BEIIECTB HA PUMEPE TUIICA
9.2.5 |HUccnenoBanue o0beKTOB TexHOC]ephl |MccnenoBaTh XUMUUYECKUN COCTAB VY4eOHo-Hceae10BaTeNbCKUN IPOEKT B 001aCTH HCCIEI0BAHUS

00BEKTOB TeXHOC(]EpHI Ha TPUMEPE
TEXHUYECKON BOJBI U MAaTEPUAJIOB
CTPOUTEINBHO-PECTABPALIMOHHOMN
eATSIILFHOCTH U AU3aiiHa

00BEKTOB TEXHOC(EPHI.

Bo3MOKHBIE TEMBI IIPOEKTOB:

1. Kontposb kauecTBa TEXHUUECKOM BOJIbI pa3HbIX BUJIOB B
cootBeTcTBUM ¢ MeToaukamu mo I'OCT.

2. Co3zlaHue 1eKOpaTUBHON MITYKaTypKH.

3. IIurMeHTHI B U3JIETNUSAX U3 CTEKIIA.

4. UccnenoBanue pa3pyliaroiiero AeMCTBUS BOJIbI Ha
CTPOUTEIBHBIE MAaTEPUAIIBI.

5. OrneHka cocTosIHHSI BO3/1yXa paboueld 30HbI CIIEIUAINCTA
(TexHomora, CTpOUTENS | T.II., C yU€TOM 00JIaCTH
pohecCHOHATLHOM JIESATEIBHOCTH) B COOTBETCTBUU C
HOPMAaTUBHBIMH JTOKYMEHTAMHU
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2. OneHOYHBIE CPeICTBA MO IUCHUIIMHE «XUMHUD)

2.1. OueHo4YHbIEe CPECTBA TEKYILIEr0 KOHTPOJIA M0 JUCHUILINHE «XHUMMA»

Texymuii KOHTPOJIb PE3yJIbTATOB OOYYEHHUS MOXHO OCYIIECTBIATH Pa3TUIHBIMU
METOJaMU U C MOMOUIBIO PA3IMYHBIX OIIEHOYHBIX cpelcTB. [lo mucnuminne «XuMus» B
KA4eCTBE CPEACTB TEKYIIETO KOHTPOJIS MPUMEHSIOTCS BOIIPOCHI 111 OPTAHU3ALMHN YCTHOTO
U MUCBMEHHOTO OIMpoca, CUCTEMbl 3aJJaHUi B TECTOBOM (popme, 3a7auu U yHpaKHEHUS,
IPaKTUKO-OPUEHTUPOBAHHBIE 3a/laHUsl (TEOPETHUYECKUE, PACUETHBIC, CUTYalHOHHBIE),
nabopaTopHbie pabOThl U APYrHe OIEHOUYHbIE MeponpusTus. Hike mpuBegemM mpuMepsl
HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHnii B TecTOBOM opme

Cuctema 3a7aHuUi B TECTOBOM (hopMe — 3TO cojJiepKaTeabHasi CUCTeMa, OXBaThIBAOIIAS
B3aMMOCBSI3aHHBIE JJIEMEHTHl 3HAHUU. B oTinume OT TecToB, B CHUCTEMax 3aJaHui
BEPOSITHOCTh MPABUJIIBHOIO OTBETA HA IMOCIEAYIOIIEE 3aJaHUE MOXKET 3aBHCETh OT
BEPOSATHOCTH MPABWIBHOIO OTBETA HA MPEIBbIAYIINE 3adaHU.

Jlyist Toro 4ToOBl Ha OJHOM COJEPXKATEIbHOM MaTepuajie MOXKHO ObLJIO COCTaBUTh
HECKOJIbKO BapUAHTOB TE€CTa, KOHCTPYUPYIOT 06a3y 3amanuii B TecToBoit opme. Ecnu ecthb
KOMITbIOTEPHBIE TPOTrPaMMBbl T€HEPALIMHU TECTOB, TO B MPOTPaMMYy CO3/IaHUS TECTa BBOAUTCS
0a3a, BKIIIOYAKoIas B ce0sl mapajuieabHbIE [0 COAEPKAHUIO U TPYAHOCTH BApUAHTHI OTHOTO
Y TOTO K€ 3aJaHHsl. JTO 03HAYAET, YTO MPOBEPKA 3HAHUS MPU3HAKOB, CBOMCTB, COCTABA,
(GyHKUMNA OAHOTUITHBIX OOBEKTOB MOKET ObITh OpraHM30BaHa Ha 0aze OJHOTO M TOTrO K€
3a/laHusl, MEHSIOIIETO0 B CBOEM TEKCTE TOJIbKO Ha3BaHUE ATUX OOBEKTOB. DTH 3a/laHUS
Ha3bIBAIOT (PACETHBIMH, T.€. UMEIOIUMU MTEPEMEHHBIE SJIEMEHTHI.

[IpuBeneM mpuMep cUCTEMbI 3aJaHUl B TECTOBOW ¢opMe, BKItOUaromel (GaceTHbIe
3amanus ((paceTsl B 3aJaHUN 3aKITIOYEHBI B (PUTYPHBIE CKOOKH).

Haszpanue tembl Tema 1.1 «CTpoeHre aTOMOB XUMHYECKUX
AJIEMEHTOB U NPUPOAA XUMUYECKOU CBA3U»

Pesynbrar oOyuenuss | CocTaBisTh XUMHUYECKUE (HOPMYJIbI COETUHEHUN
B COOTBETCTBMM CO CTEHEHBIO  OKHUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB, UCXOJI U3 BAJIECHTHOCTHU
U 3JIEKTPOOTPULIATEIIBHOCTH

OO01me KOMIIETEHIINN OK 01

BriOepuTte o1MH NpaBWIbHBIN OTBET:
1. Atombl C u Si UMEIOT OJJMHAKOBOE YUCIIO:
A) HEUTPOHOB B sIIpe
b) sHepreTnueckux ypoBHeH
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B) anekTpOHOB Ha BHEUTHEM SHEPrEeTUYECKOM YPOBHE

I') sanekTpoHOB

2. B psagy xummnueckux 3nemMeHToB Li—-Be—B—C meramnnueckue cBoiicTBa:

A) ycunuBaroTcs

b) ocnabeBarot

B) He mensitotcs

I') u3menstoTCs NepuoANIECcKu

3. K s-anemeHnTam OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coenuHeHUs aTOMOB o1 HoMepoM 11 u 17 oOpasyercs BemecTBo ¢
XUMHUYECKOU CBSA3bIO:

A) HOHHOM

b) xoBaneHTHOM MOJISIPHOM

B) xoBaneHTHON HENOJSPHOI

I') meTannuueckoit

5. {KONIMYeCTBO >JEKTPOHOB B AaTOME; KOJHMYECTBO 3SHEPreTUUYECKUX YPOBHEH;
KOJIMYECTBO 3JIEKTPOHOB HA MOCJIEIHEM SHEPreTHUYECKOM YPOBHE; KOJIMYECTBO MPOTOHOB B
AJIpe aTOMa} COOTBETCTBYET

A) HOMepy nepuona

b) Homepy rpymiibl

B) nopsinkoBomy HOMEpy

6.{xnopuny Oapus, aJiMa3y, aMMHAKy, CEPHOU KHUCIIOTE } COOTBETCTBYET

A) MOHHas XUMHUYECKasl CBSI3b

b) xoBaneHTHas moJisipHasi XUMHUYECKasl CBS3b

B) koBasieHTHas HEMOJIsIpHAs XUMHUYECKas CBA3b

7. {cBs13b, 00pa3oBaHHas 3a CYET 0Opa30BaHUs OOIIUX IIEKTPOHHBIX Map; CBS3b,
oOpa3oBaHHas 3a C4eT 000OIIECTBICHHS BAJICHTHBIX 3JIEKTPOHOB; CBA3b, 00Opa30BaHHAas 3a
CYET DJIEKTPOCTATUUECKHUX CUJI TPUTSKEHHUS } Ha3bIBACTCS

A) nonHou

b) meTtannuueckoit

B) xoBanenTHoM

8. {B mopsaKe BO3pacTaHUsI METAJUIMUYECKUX CBOMCTB; B MOPSIKE YOBIBAHUS pauyca
aTOMOB; B TIOPSIJIKE BO3PACTaHUSI KUCIOTHBIX CBOMCTB JIETYUYHUX BOJAOPOIHBIX
COEIMHEHUM | DIIEMEHTBI PACTIONOKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na
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B)F,Cl, 1

9. Kakoe u3 cyxaeHuil BepHo AJis 35ieMeHToB { VA rpymisl , [IVA rpynmsl, [A
TPYIIIbI §

A) obmas hopmyiia 1eTydero BoJopoHoro coequuenus RH4

b) He 00pa3yroT neTyunx BOJAOPOIHBIX COEAMHEHUN

B) 1o 3aBepiieHns SHEPreTHYECKOT0 YPOBHS HE XBAaTAET TPEX AIEKTPOHOB

10. Cpenu BeniecTB, yKka3zaHHbIX B psgy {NH3, O, HCI, SOp; CaO, HNO3, C12, CO2;
H2S04, HI, CuCI2, CH4, NH3 } KOJTMYE€CTBO COCIMHEHUI ¢ KOBAJICHTHOM MOJISPHON CBS3BIO
pPaBHO

A) Tpem

b) nBym

B) uetbipem

11. XuMuueckast cBsi3b B MOJIEKyJIaX {030HA U XJIOPUAA KaJIbIUs; CEPHOU KUCIIOTHI U
XJIOpHU/Ia AMMOHUS; CEPHOM KUCIOTHI M 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJSIpHAsl U NOHHAs

b) xoBaneHTHas noJsipHas U KOBaJECHTHAsI HEMOJISIpHAS

B) xoBaneHTHast HenmoJIsIpHAs U MOHHAs

Kak BuaHO M3 mpUBEIEHHOrO MpUMEpa, Kaxkaoe (aceTHoe 3aJaHhe MOXKET OBbITh
npeoOpa3oBaHO B HECKOJBKO Pa3JIMUHBIX BapUaHTOB OJIHOTO 3aJaHUs TECTOBOW CHUCTEMBI.
[Ipu opranuzanuu aBTOMaTU3UPOBAHHOTO TEKYIIET0 KOHTPOJISI MOSBISETCS BO3MOXKHOCTD
reHepanuu OOJIBIIOr0 KOJUYECTBA BAPUAHTOB TECTA, NMPU ATOM 3aJaHUs, MOJYyUYECHHbIE U3
dacera, OyayT napauieabHbI 10 COACPKAHUIO U TPYTHOCTH.

2.1.2. [IpakTHyecKue 3aJaHUsl U 3a1a4U

[IpakTyeckue 3a7aHus U 3a7a4u, 4aCTO UCIOJIb3yEMble B KAUECTBE JUJAKTUYECKHUX
CPEACTB B €CTECTBEHHOHAYYHBIX TUCIUIUIMHAX, TAK)KE MOTYT ObITh (paceTHbIMU. BO3MOKHO
NpUMEHEHME 3ajJad C  BapuaHTaMM  OTBeTa JJigi  yAoOCTBa  OpraHu3aiuu
ABTOMATU3UPOBAHHOTO KOHTPOJIS.

[IpakTyeckue 3aaHus U 3aa4U IPEACTABIIEHBI B pa3ieax:

1. OcHoOBBI cTPpOeHMsI BellleCTBA — 3a7a4M HA COCTaBJICHUE XUMHUYECKUX (popmyl
JIByXaTOMHBIX COEAMHEHUH (OKCHIOB, CYyIb(PUI0B, THAPUIOB U T.I1.).

2. XuMH4YecKHe peakimuu

2.1. 3agaum Ha COCTAaBICHUE YPABHEHHUM pPEAKIUW: COCAUHCHUS, 3aMEIICHUS,
pasyioxkeHusi, oOMeHa U peakluid C y4acTHEM KOMIUIEKCHBIX COCIMHEHUH (Ha Mpumepe
TUAPOKCOKOMITJIEKCOB aJIFOMUHHUSI U ITUHKA); OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIuid
C UCIOJIb30BaHUEM METO/Ia AJIEKTPOHHOI0 OallaHCa; C y4acTHEM KOMIUIEKCHBIX COeTMHEHUN
(Ha mpuMepe THAPOKCOKOMIUIEKCOB [IMHKA U AJIFOMUHHS).

2.2. 3ajaum Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOJAYKTa PEaKIUU
COCIMHEHMSI; MACCOBOM WJIM OOBEMHOM JIOJIM BBIXOJIa TIPOIYKTA PEAKIIUNA COCAMHEHUS OT
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TEOPETUUYECKH  BO3MOXHOTO; OOBEMHBIX  OTHOUIEHMM Ta30oB;  KOJIMUYECTBEHHBIX
XapaKTePUCTHK HCXOJTHBIX BEIIECTB M MPOAYKTOB PEaKIMU; Macchl (00bEeM, KOJIUYECTBO
BELIECTBA) NPOAYKTa pEaKLUH, €CJIM OJHO M3 BEIIECTB JAaHO B BHUAE pacTBopa C
ONPEAEIECHHON MacCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA.

2.3. 3agaHusg HAa COCTABJIEHUE MOJEKYJSPHBIX M HOHHBIX PEAKIUMH C y4aCTHEM
OKCHUJIOB, KUCJIOT, OCHOBaHUH U COJIEH, MOHHBIX PEAKIUN TUAPOIIN3a COJIEH, yCTAaHOBIICHHUE
MU3MEHEHHUS KUCIIOTHOCTHU CPEBI.

3. CTpoeHne U CBOMCTBA HEOPraHMYECKHUX BeIeCTB

3.1 3amaun Ha pacuet MaccOBOM J101M (MAcChl) XUMHYECKOIO 3JIEMEHTA (COESTUHEHHS)
B MOJIEKYJIE (CMeCH).

3.2. IlpakTuueckue 3afaHus MO KIACCH(PHUKALHUHA, HOMEHKJIATYPE M XUMHUYECKUM
(dopMynamM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.

3.3. IlpakTuueckue 3ajaHusl Ha OINpECIICHNE XUMUYECKON aKTUBHOCTU BEILECTB B
3aBUCHUMOCTH BUJa XUMUYECKOU CBSA3U U TUIA KPUCTAIUINYECKOMN PEIIETKU.

3.4. 3a1aHus HA COCTABIICHHE YPABHEHUN XUMUYECKUX PEAKIUNA C YHYACTUEM MPOCTHIX
U CJOXHBIX HEOPraHMYECKHUX BEILECTB: OKCHUJOB METAJIJIOB, HEMETAJUIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPraHWYEeCKUX KHCIOT, OCHOBAaHMH M aM(OTEPHBIX THAPOKCHIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINUX UX CBOKWCTBA U CIIOCOOBI MOyYEHHUS.

4. CTpoeHue ¥ CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3agaHus Ha COCTaBJICHUE HA3BaHUN OPTAHUYECKUX COCMHEHHI IO TPUBUAJIBHON
WJIU MEXIYHApOIHOM CHUCTEMaTUYECKOW HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJICHHWE TMOJIHBIX M COKPAIIEHHBIX CTPYKTYpPHBIX (OpMYyI
OpPraHUYECKUX BEIIECTB OTJAEIbHBIX KJIACCOB.

4.3. 3amauum Ha OmpeAelieHHe MpocTenmeld (HOopMysbl OPraHUYECKOW MOJICKYJIHI,
UCXOS U3 AJIEMEHTHOT0 cocTaBa (B %).

4.5. 3amaHus HAa COCTABIICHHE YPABHCHHM XUMHYECKUX PEAaKIUH C Yy4aCTHUEM
OpraHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTABA U CTPOCHUSI.

4.6. 3agaHus Ha COCTABJICHUE YPAaBHEHHI XUMHUYECKUX PEAKLMM, WITIOCTPUPYIOMINX
XUMHUYECKUE CBOMCTBA C YYETOM MEXaHU3MOB TMPOTEKaHUS [IaHHBIX pEaKIud u
TE€HETUYECKOU CBSI3M OPraHUYECKHUX BEIECTB Pa3HbBIX KJIACCOB.

4.7. PacueTHbIe 3a/1a41 IO YPABHEHUSAM PEAKIIHil C y4aCTUEM OPraHUYECKUX BEIIECTB.

5. KuHernyeckue W TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XMMHUYECKHX peaKiuii

5.1 IlpakTuyeckue 3a1aHus Ha OLICHKY U3MEHEHHSI CKOPOCTH XUMMUYECKON peakuuu u
HaIlpaBJICHHS CMELEHUS paBHOBECHSI C UCNIOJIb30BaHUEM npuHuumna Jle-Illatense.

5.2 3aymaun Ha pacueThbl TEIUIOBBIX PHEKTOB XMMUYECKUX PEaKlUid U Orpe/esieHre
TUTIA peakiuu (1o TerIoBoMy 3D (PeKTy: 3K30- U SHITOTEPMHUUECKHE).

6. lucnepcHbie cuCcTEMBI

6.1. 3agaun Ha MPUTOTOBJIEHUE PACTBOPOB.
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7. KayecTBeHHbIC peaKlUH OOHAPY:KEHHMS OPraHHMYeCKHMX M HEOPraHUYeCKHX
BeLIeCTB

7.1. IlpakTuyeckue 3aaHUsl HAa COCTABJICHUE YpPaBHEHUH peakUuid OOHapyXeHUs
KaTuOHOB [-VI rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOM U MOHHOU (popmax.

7.2. IlpakTudeckue 3a/laHusl Ha COCTaBJIEHUE KaUYE€CTBEHHBIX PEaKIMil OOHaApYKEeHUS
OpraHUYEeCKUX COCTMHEHU.

9.1. UccnenoBanue U XMMUYECKHH aHAJIN3 00HEKTOB OHoC(hepbl

1. TunoBele pacyeTsl 110 TEMATUKE IKCIIEPUMEHTA.

2. 3ajauyd Ha BBIYMCIICHHE CpPEIHEr0 3HAYEHUS SKCHEPUMEHTAIBHBIX JAHHBIX,
HNOTPEIIHOCTH.

3. 3aganue «XUMUYECKHI COCTaB BOJABI, THUIl BOJBI U CIIOCOOBI €€ MPUMEHEHH» (C
UCI0JIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

4. 3aganue «B3auMoOCBs3b cOCTaBa IOYBHI, TUII IOYBLI U €€ HA3HAUYCHMS.

9.2. UccaenoBanue U XMMUYECKHH aHAJIN3 00bEKTOB TeXHOC(epbI

1. TunoBsie pacyeThbl IO TEMATUKE SKCIIEPUMEHTA.

2. 3amauyd Ha BBIUUCICHHE CPEAHEro 3HAYEHHS] SKCIEPUMEHTAIIbHBIX JIaHHBIX,
NOTPEIIHOCTH.

3. 3agaum Ha ONpEACIICHUE METAJIOB, HEOPTaHUYECKUX AHWOHOB M OpPraHUYECKUX
BELIECTB B TEXHUYECKOI BOJI€ PA3HOIO HA3HAUEHHS.

4. 3anaHne «XUMHYECKHH COCTAB TEXHMYECKOH BOJBI, TUI BOJLI M CHOCOOBI €€
IpUMEHEHU» (C UCTIOIB30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpuMepsI 32124 10 Pa3HBIM TeMaM M CHUILIMHBI

I. C BapuanTamMu 0TBETOB

1. B peaknuto, TepMOXuMUUYECKoe ypaBHeHHe koTopoit S + O, = SO, + 297 x/Ixk,
BCTyIMiIa cepa Macco 1 r. KonmmuecTBo TETOTHI, BEIACIUBIIEECS IIPHA 3TOM, PABHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxuTe coib, BOAHBIN pacTBOp KOTOPOl UMEET LIETOUYHYIO CpEeIy

A) cynbdar kanus

b) xnopun amomMunus

B) kapOonat kanus

3. Onpenenure Ha3BaHUE BEIIECTBA, IVIaBHAsl LEMb KOTOPOrO COCTOUT U3 YETHIPEX
aTOMOB YTJIEPOJa, COACPKUT KapOOKCHIIbHYIO TPYNIy U OJHY JABOMHYIO CBSI3b, a TaKKe
paauKaibl METWII U 3TUIL.

A) 3-meTun-3-3TunoyTeH-3-0Basi KUCIOTa

b) 3-metun-2-3tundyren-3-oBas KUCIOTa

B) 2-meTumin-3-3tun0yTten-3-oBast KUCIO0Ta

®daceTHble 331244
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4. CoctaBbTe XUMUYECKHUE (DOPMYJIIBI IBYXAaTOMHBIX COSAMHEHUN: {CHUITUITU KaJIbIIHS,
ruapun 6apust, cynabhun xenesa (I11), okcup azota (I1), okcu anroMuHUs, XJIOPU Kele3a
(II), autpup Oapus, okcun pryTH (I), okenn cypbmsl (V); okcua menu (1), xsmopun prytu
(IT), HuTpUA Kamus, CUIULU MarHus, TUapua anoMunus, cyiabdua ceunna (1), Gpomusg
nuHKa, okeua yriaepoaa (II), okcun xnopa (V); murpun Hatpus, noaun meau (1), oxeun
xpoma (II), oxcup azora (V), ruapun Hatpud, xiaopua xpoma (III), okcupa kanus, okcua
mbrmbsika (I111), cynbdun muaka}.

5. Ilpu B3aumopericteuu {40; 20; 35} T cmecu {cepeOpa 1 IMHKA; [ITHKA U MEJN; MEJIA
W JKelle3a} ¢ COJITHOM KHMCIIOTOM BhIACIHIIOCH {6,72; 2,24; 5,6} 1 ra3a (H.y.). Onpenenure
MacCOBYIO J0Jt0 (B %) {LIMHKA; MEAU; Keje3a} B CMECH.

6.YpaBHANTE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHYIO PEAKIIHIO

{MnO, + H,SO, = MnSO, + O, + H,0;

Zn + K,Cr,07 + H,SO4 = ZnSO4 + Crp(SOy); + K,SO4 + H,0;

KClO; + S = KCl + SO,} MeTo0M 31eKTpOHHOTO OajlaHca; ONPEIeIUTEe OKUCTUTEh
Y BOCCTAaHOBUTEIIb.

7. Onpenenute MOJIEKYISIpHYIO (hopmyiy yriaeBogopoaa, coaepsxkaiiero {80%; 85,7%;
75%} yrinepona. OTHOCUTENbHASI TUWIOTHOCTh MAapOB BELIECTBA MO {BOJOPOJY; BO3AYXY;
kucinoponay} pasua {15; 1,931; 0,5}.

A) C4Hg

b) C,Hg

B) CH,4

BonpocureasHbie popmMyIMPOBKHU:

8. Kakas macca yKCyCHOW KHCJIOTBHI MOTpeOyeTcs IJisi CUHTe3a ATHIIaleTaTa Maccou
140,8 r. Beixoxa a¢pupa npumute paBHbIM 80% OT TEOPETHUESCKH BO3MOKHOTO.

9. KakuM peakTUBOM MOKHO OTJIMYUTH MNIMLEPUH OT IITI0K03bI? COCTaBbTE ypaBHEHUE
KauYeCTBEHHOM peakluu uisi OOHAapyKEHHs] MHOTIOATOMHBIX CHHPTOB Ha MPUMEPE
[IIMLEPUHA.

10. C nmomol111bi0 Kakoro peakThuBa MOKHO pacro3Harh rajgoreHua-uonsl (Cl-, Br-, I-)?
CocraBbTe ypaBHEHHS KAYECTBEHHBIX PEAKIIMK B MOJEKYJSIpHOW W HOHHOW (opmax.
YKaxxute npu3HaKku peakiuu.

3ajaun, Kak U Apyrue AUAAKTHUYECKUE 3aJiaHusl, MOTYT BBIMIOJHATH OOY4Yalollyl0 U
KOHTPOJUPYIOILYI0 (PyHKIMU. Pemienue 3agad MOXKET OCYIIECTBIATHCS Ha Pa3IMYHBIX
TUMAX U 3TAIax 3aHATUH.

2.1.3. [IpaKkTHKO-OPMEHTUPOBAHHbIE 32/IaAHUS

[IpakTUKO-OpHUEHTHPOBAHHbBIE 3aJaHUs (KaK TEOPETUYECKUEe, TaK M pacyeTHbIE),
HaIpaBJICHbl Ha PAa3BUTHE PE3YyJIbTaTOB 00yUYEHUsI OCHOBHOTO Moays (pa3aenbl: « OCHOBBI
CTpOEHHS BelecTBa», « CTpoeHUE U CBOMCTBA HEOPTAHUUECKUX / OPTaHUYECKUX BEIIECTBY,
«KuHeTnueckne M TEPMOAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX

peaknmit»y, «JlMCTIEpCHBIE CHUCTEMBI») W BBISIBICHHE XUMHYECKOH CYIIHOCTH OOBEKTOB
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IPUPOABI, MPOU3BOJCTBA M OBITA, C KOTOPHIMU YEJIOBEK B3aUMOJIEHCTBYET B IIpoliecce
MPaKTUYECKOHN AEATEIbHOCTU (IIPUKIIATHON MOJTYJIb).

[IpakTUKO-OpUEHTUPOBAHHBIC 3aJlaHUsI MOXKHO ONPEACIUTh KakK IeJaroruuecku
nepepaboOTaHHbIM  PparMeHT npodeccuoHaIbHOM JAesTeNbHOCTH crenuanucta. OHu
pa3pabaTbIBatOTCS [IJIi MPOBEPKM 3HAHUM M YMEHHMH oOydaromuxcs JIeHCTBOBaTh B
MPaKTUYECKUX, HETHUIMUYHBIX, DKCTPEMAJIbHBIX M APYrux curyauusx. [lpuw wusydeHuu
JUCUUIUIMHBI  «XHUMUS» [PAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUs MPUMEHSAIOTCA s
aKTUBHM3allMd  Y4eOHO-TO3HABATEIIbHOW  JIEATENILHOCTH  OOYYalolIUXCs  IyTeM
«TOTPYXKEHUSD» WX B MPOOJIEMbl XMMHUYECKUX HCCIICIOBAHUM, BO3HUKABIIMX B UCTOPUU
Pa3BUTHUS HAYKH, WU UMEIOIINX MPAKTUYECKOE 3HAUEHUE /ISl YEJIOBEKa.

[IpuBenem mpuMepbl TPaKTUKO-OPUEHTUPOBAHHBIX 3aJjaHui 10 pasjaenaMm «CTpoeHue
U CBOICTBA HEOPraHUYECKUX BEUIECTBY», «CTPOEHUE U CBOMCTBA OPraHUYECKUX BEILIECTBY.

1. Kap0okcurepanus

HasBanue Tembl Tema 3.3. «IIpon3BoCTBO HEOPraHUYECKUX
BEIIECTB. 3HAUCHUE U TPUMEHEHHUE B OBITY U Ha
MIPOU3BOJICTBEY

Pesynbrar oOyuenusi | OG0OCHOBBIBATh  3HAUYEHHE U MPUMEHEHHE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOH U
MPOM3BOJICTBEHHON JESATEIBHOCTH YEJIOBEKA HX
(UBUKO-XUMHUUYECKUMHU CBOMCTBAMU

OO1mue KOMIETCHITUN OK 01, OK 02

A 3HAaKOMO JIM BaM TIOHATHE «KapOokcuTepanusi»? B TepaneBTUUECKUX MLEIIX
UCIIOJIb3YIOT ra3oo0pa3Hoe BemiecTBo. [1o 3Toi npuynHe nogo0HYI0 METOJMKY HA3bIBAIOT
«Ta30BbIMHU yKOJaMW». JTa METOJUKA MCIOJIb3YETCS JUIsl JICUCHHS] CEPIEUHO-COCYAUCTBIX
3a00J1eBaHUM, MOBBIIICHUS AJACTUYHOCTU KOXKH. [loBBINIEHHE conep kaHUsl 3TOTO raza B
KPOBU TOBOPUT O HEKadeCTBEHHOW (yHKImM kpoBu. CamMoe yAMBUTENHHOE, YTO OHO
UCIIOIb3YETCsl B TBEPAOM BUJIE B MUILEBON MPOMBIILICHHOCTH JJISI XpaHEHUSI U TIEPEBO3KHU
IPOJIYKTOB: PBIOBI, MACA, MOPOXKEHOTO.

3ananue

Bri0epure o1MH NpaBWIbHBIN OTBET:

1. O xakoM BelIEeCTBE UJIET PEUb?

A) yTIIeKuchblil ra3

b) xkucnopon

B) ammuak

2. KakuMu XMMHUYECKUMH CBOMCTBaMU 00J1aJ1ae€T 3TO BELIECTBO?

A) KUCJIOTHBIMU

b) ocHOBHBIMU
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B) amdorepubiMu

3. C yeM MOJET BCTyNnaTh BO B3aUMOJICUCTBUE?

A) ¢ BOJI0#, OCHOBHBIMU OKCHJIaMH, 111€JI04aMH1, HEKOTOPBIMU COJISIMU

B) C BOHOﬁ, KHCJIOTHBIMM OKCHUJaMH, HICJI0YaMU, HCKOTOPbIMHU COJIAMHA

B) C BOﬂOﬁ, KHCJIOTHBIMH OKCHUAAMH, KUCJIOTAMH, HCKOTOPBIMH COJIIMU

4. C NOMOUIBI0 KAKOTO BEIIECTBA €0 MOKHO OOHAPYKUTH?

A) dbenondranenna
b) 6pomHoi#t BoabI

B) u3BecTKOBOI BOIBI

5. IlpuBenute akThl, KOTOPBIE JOKA3bIBAIOT OTPHUIIATEIHLHOE BIUSHUE 3TOTO raza Ha

)KCJ'Iy;[O‘-IHO-KPIIHG‘IHBIfI TPAKT YCJIOBCKA.

2. IToBapeHHasi COJIb

HazBanue teMbl

Tema 3.3. «IIpon3BOACTBO HEOPTAHUYECKUX
BCILIECTB. 3HAUYCHHUE U IPUMEHEHHE B OBITY U Ha
MIPOU3BOJICTBE

Pesynbrat oOyuyeHus

OOoCHOBBIBATh ~ 3HAYEHHWE UM  NPUMEHEHHE
HEOPTraHWYECKUX  BEHIECTB B  OBITOBOM W
MIPOM3BOJICTBEHHON JIESATEIIBHOCTH 4YEJIOBEKA HX
(UBHKO-XUMUYECKUMH CBOMCTBAMHU

OO01me KOMITETEHIINN

OK 01, OK 02

N3BecTHO, yTO B Mupe n100bIBaeTcss npuMepHo 100 MWITMOHOB TOHH MOBapEHHOM

conu B roA. Ha muimeBble HYX bl PacXOIyeTrcs OKOJIO OJHOW YETBEPTOM YaCTU 3TOTO

KOJIN4YCCTBA. Ky):[a KC NACT OCTaJIbHAas1 COJIb?
HOBapCHHaSI COJIb COBCPUICHHO H€O6XOIII/IMa IIpu IIPOU3BOACTBC MACHBIX U pBI6HI>IX

KOHCEPBOB, OHA HCHOJIb3YETCS B METAJUIyPrAUYE€CKOM OTpACId IMPOMBINUIEHHOCTH, IIPU

o6pa60TI<e MCXOB M Pa3/IMYHBIX KOXK, B IPOHCCCC IIPUIOTOBICHHUA MbLIa, HACT JIA

MOJTyYeHUS KaTbIIMHUPOBAHHOM COJIbI, MPUMEHsETCS B MeauimHe. OCHOBHOW MOTpeOUTEh

COJIM — XMMHUYECKasi 0TPACib MPOMBIIIIEHHOCTH. B 3T0# 00/1acTH UCTOJIB3YETCSl HE TOJIBKO
cama coJlb, HO M 3JIEMEHTBI, COCTaBJIAIOIIME ee. B mpouecce anekTposiausa ee pacTBopa

IMOJIy4aroT XJIOp, BOAOpOOd U G,ZIKI/Iﬁ HaTp. 3 pacTBOpa €AKOro HaTpa ImojJIiy4aroT TBEPAYIO

ICJI0OYb — KayCTHUK. COGIII/IHHH BOJOPOT € XJIOPOM, IMOJYYarOT COJIIHYIO KUCIIOTY.

3anaHue: cocTaBbTe YPAaBHEHUSI, ONIMCAHHBIX B TEKCTE PeaKLMid.

3. AueTnjieH

HasBanue teMbl

Tema 3.3. «IIpon3BoACTBO HEOPraHUUECKUX

ITPON3BOACTBEC»

BELIECTB. 3HAUCHUE U TPUMEHEHUE B OBITY U Ha
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Pesynbrar oOyuyenusi | OOOCHOBBIBAT,  3HAUYEHHWE U MPUMEHEHHUE
HEOPTraHWYECKUX  BEHIECTB B  OBITOBOM W
MPOU3BOJCTBEHHON JESATEIBHOCTH 4YEJIOBEKa HX
(UBUKO-XUMHUUYECKUMHU CBOMCTBAMU

OO1mme KOMIETCHITNN OK 01, OK 02

OgHuM U3 cambIX pacHpOCTPaHEHHBIX CIOCOOOB CBAapKU IUIABICHUEM SIBIIAETCS
ra3oBas CBapKa, KOTOpas MPOMU3BOAMUTCS C 0Opa30BaHMEM ra3oBOro IJIAMEHU B KaHajax
cBapouHOi ropenku. OOpa3oBaHHE Ta30CBApPOYHOrO TUIAMEHM HEBO3MOXHO Oe3 rasa
areTusieHa. TeXHUYeCKU alleTHUIIEH NOJy4YaroT U3 KapOuaa KajabLusl.

3aganue

1. O6bsacHuTE, Kakoi (hU3MUECKUN MOKa3aTesb MO3BOJIAET HCIOIb30BaTh AllETHUIICH
JUISL CBApOYHBIX paloT;

2. CocTaBbTE ypaBHEHNE PEAKIMU [TOTYUYEHHUS allETUIIEHA;

3. CocTaBbT€ YpaBHEHHE PEAKIIMU TOPEHUSI AllCTUIICHA;

4. Bpruncnure 00bEM alleTHIIeHa MOJIYyYEHHOTO M3 KapOuaa kaiabius Maccor 128 T,
cozepxaiero 5% mnpuMecel, eciii BbIXOJ aueruieHa coctasisieT 80% 0T TeopeTudecKn
BO3MOYHOTO.

4. MoJsioyHasi KHCJI0TA

Ha3zBanune tembl Tema 4.3. «Opranndeckue BEIIECTBA B
KU3HEAECATEIBHOCTH yenoBeka. [IponsBoacteo n
MIPUMEHEHHE OPTaHUYECKUX BEILIECTB B
IIPOMBIIIJIEHHOCTH»

PesynbraT 0O0yuenus | OOOCHOBBIBaTH  3HAYEHHWE W IPUMEHECHHE
OpPraHMYeCKHUX  BEIIECTB B  OBITOBOM W
MPOU3BOJCTBEHHON JIESITEIIBHOCTH YEJIOBEKA HX
(U3UKO-XUMHUECCKUMH CBOMCTBAMH

OO111e KOMIETEHINU OK 01, OK 02

[IpoMeXyTOYHBIM TPOAYKTOM OOMEHAa Y TEIJIOKPOBHBIX JKHUBOTHBIX SIBIISCTCS
MOJIOYHAs KHCIOTa. 3amaxX 3TOH KHUCIOTHl KPOBOCOCYIIIHME HACEKOMBIC YJIaBIMBAIOT Ha
3HAYUTEITHLHOM PACCTOSHUM.

3aganue

1. ITouemy HacekoMbIe (KOMaphl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. VYcraHnoBute (GopMysy MOJOYHOH KHCIOTHI, KOTOpas IIOMOTaeT HaCEKOMBIM
HAXOJIUTh TEIJIOKPOBHBIX JKHBOTHBIX, €CJIM MAaCCOBBIC JIOJIH DJIEMEHTOB B HEHl COCTaBJISIOT:
yriepoaa — 40,00%, Bonopona — 6,67%, kucnopoaa — 53,33%.
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3. CoctaBbTe CTPYKTYpHYIO (HOpPMYJSy MOJIOYHOW KHUCIOTHI. Ha3zoBuUTE KHUCIOTY 1O
HomeHnknarype NIOITAK.

4. Ha ocHOBaHMM CTPOCHHSI MOJIOYHOM KHUCIIOTBI CIEJIAlTEe BBIBOJ O €€ XUMHYECKHUX
CBOMCTBAX.

5. Haligute B MHTEpHETE WM APYIMX HCTOYHHMKAX WMH(OPMAIUI0 O MPUMEHEHUU
MOJIOYHOU KUCJIOTHI.

2.1.4. 3apanus Jadb0paTOpPHBIX padboT

JlabopaTopHbie palOOTHl SBISIIOTCS Ba)XXHOW 4YacThIO YYEOHOro mpolecca IIo
JTUCHUIUIMHE M CIIOCOOCTBYIOT (DOPMHUPOBAHHIO Y OOYYAIOIIMXCS YMEHHUH HCCISI0BATH
MPOLIECCHI
AKCIIEPUMEHTHI, HCCIEN0BaTh BEIIECTBA W MPOBEPATh THIOTE3bl, 00padaThiBaTh U
UHTEPIPETUPOBATh PE3YIbTAThI IKCIIEPUMEHTOB).

XUMHUYCCKHUEC Hn SABJICHHA (HJ'IaHI/IpOBaTB n TIPOBOJUTH XHMHYCCKHUC

JlaGopatopHble pabOThI MO XUMHUHU
PEeIyCMOTPEHBI B KaXKJIOM pa3jiesie OCHOBHOI'O U MPUKIIATHOTO MOyJie (Tabi. 2).
Ta6muma 2. JlabopatopHbie pabOTHI IO XUMHUHU

Pa3gen

JlabopaTopHasi padora

Paznen 2. Xumnueckue
peakiuu

JlaGopaTopHas padora 1. «Peakuuu ruapoansza»

Paznen 3. Ctpoenue u
CBOVCTBA HEOPTAHUYECKUX
BEILIECTB

JlaGopaTopHas padora 2. «CBoiicTBa METAJIJIOB U
HEMETAJIJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BELIECTB

JlabopaTopHast padora 3. «Ilonydenue stunena u
M3y4YE€HUE €r0 CBOMCTB)

Paznen 5. Kunetnueckue u
TEPMOAUHAMUYECKHUE

XAMUYECKUX PEAKIINI

3dKOHOMCPHOCTH IIPOTCKAHUSA

JlaGoparopHasi pabora 4 (Ha BbIOOp)
«OrnpenenieHne 3aBUCUMOCTH CKOPOCTH PEAKIINHT
OT KOHIICHTPALMKU PEArupyrommx BEIECTBY» UIU
«OmnpeneneHne 3aBUCUMOCTH CKOPOCTH peaKuu
OT TeMIEPaTypbI»

JlaGoparopHas padora 5. «3yuenue BnusiHus
pa3uuHbIX (PAKTOPOB HA CMENIEHUE XUMUUYECKOTO
PaBHOBECUS»

Paznen 6. lucnepcHbie
CUCTEMBI

JlaGopaTopHasi pabora 6 (Ha BbIOOp)
«IIpuroronenue pactsopoB» unu «Mccienosanue
JUCTIEPCHBIX CUCTEM»
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Pazgen 7. KauecTBeHHBIE
peakimu 0OHapyKEHUS
OpraHUYECKUX U
HEOPTaHUYECKUX BEIIECTB

JlabopaTopHnast padora 7 (Ha BbIOOp)
«AHanuTuyeckue peakunu katuoHoB [-VI rpymm»
WU «AHAJTUTUYECKUE PEaKIIMU aHUOHOB
JlaGoparopHasi pabora 8 (Ha BbIOOp)
«KauecTBeHHBIE peaKIUK Ha OTJIETbHbIE KJIaCChl
OpraHuYecKux BemiecTB» uin «KadecTBeHHbIN
aHaJIU3 OPraHUYECKUX COEUHEHHI MO
GyHKIMOHATBHBIM TPYIIIIaM))

Pa3nen 9.1. UccnenoBanue u
XUMHYECKUI aHaIN3 00BEKTOB
ounocdepor

JlabopaTopHnast padora 9. «OCHOBBI
71a060paTOPHOI MPAKTUKI»

JlabopaTopHnasi padora 10 (Ha BbI0OOp)
«O4unCcTKa BOJBI OT 3arpsi3HEHUN» «OnpeneseHue
pH Boabl 1 ee KUCITOTHOCTI»

«OmnpenaeneHune )KeCTKOCTH BOJIBI U CITIOCOOBI €¢
YCTpPaHEHUs»

JlaGopaTopHas padora 11 (Ha BbIOOp)
«OOHapyKeHHe HUTPATOB B IPOYKTAX MUTAHUS
«HccnepoBanue nNpoAyKTOB MATAHUS HA HAJTUUUE
YIJIEBOJIOB (MYKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJu4ue yrieBoJIoB (KpaxmMall, IJIF0K03a,
caxaposa)»

JlaGopaTopHas padora 12 (Ha BbIOOp)
«OOHapyXeHHe HEOPTaHUUECKUX MTpuMecei B
po0ax MoYBbI»

«Omnpenenenne pH BoOAHOM BBITSIKKH ITOYBHI, €€
KUCJIOTHOCTH U IIETOYHOCTH

Paznen 9.2. Uccnenosanue u
XUMHWYECKUU aHAIU3 OOBEKTOB
TeXHOC(EPHI

JlabopaTtopHast pa6ora 9. «OCHOBBI
1a00paTOPHOI IPAKTUKI

JlaGopaTopHas padora 10 (Ha BbIOOp)
«OnpeneneHune XJ0pua0B METOJIOM TUTPOBAHHUS B
TEXHUYECKOU BoAe» «OmpeeneHne KeCTKOCTH
TEXHUYECKOUN BOABI METOJIOM TUTPOBAHHUS
JlabopaTopHnasi padora 11. «Onpenenenue
COJIEp>KaHMsl YTJIEKUCIIOro ra3a B BO3AyXe
ITOMEIIEHHUs JKCIIpecc-MeToaoM» JlaboparopHas
padora 12 (na Bb1OOp) «3roToBiieHNE Kpacok
(mo100p MUTMEHTOB U CBS3BIBAIOIINX BEIIECTRB)»
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«MccnenoBaHrue CBOMCTB BSIKYIIUX BEIIECTB Ha
MIPUMEPE TUIICA»

O6opynoBanue 1adopaTopuu u padoYux MecT JIad0OpPaATOPUM: MEH3YPKHU, TUIIETKU-
KaleJbHUIbI, TEPMOMETPBI, MHUKPOCKOII, JIyIbl, NPEAMETHbIE U IOKPOBHBIE CTEKIA,
TUTAHIIICTHI /IS KaleJIbHBIX peakiuil, GuiabTpoBaibHas Oymara, IpOMBIBAJIKH, CTCKIISTHHBIC
NpOoOHPKH, PE3UHOBBIE MPOOKU, (OHAPUKH, HAOOp PEAKTUBOB, CTEKIISHHBIC MaJOYKH,
IITAaTUBBl JUJII TPOOMPOK; MEpHbIE LMIMHAPHI, BOPOHKH CTEKJISHHBIE, BOPOHKHU
nenurenbuble nuanHApuyeckue (50-100 mit), cTynku ¢ nectukom, GpappopoBbie YallKH,
OUHIETHI, QUIbTpbl OyMaXkHble, BaTa, MapJis, 4YacoBble CTEKJA, JJIEKTPOIUTUTKH,
n1abopaTopHbIE MITATUBBI, CIUPTOBbIE TOPEJIKH, CIIMYKH, TPUOOP JIJIs TOTYUYEHHUS ra30B (WIn
npoOupKa ¢ Ta300TBOJHOM TPYOKOIf), AepKaTeN IJisi TPOOUPOK, CKISTHKU ISl XpaHEHUS
PEaKTUBOB, pa3JaTOYHbIC JIOTKH; XuUMUUYeckue crakanbl (50, 100 m 200 mu); mmartenu;
MUHIIETHI, TUTEIbHBIE HIUIIbI; CEKYHIOMEpHI (TailMepsl), MepHble TpoOupku (Ha 10-20
MJ1) 1 MepHBbI€ KoJIOKI (25, 50, 100 u 200 M), BoasiHast 6aHs (MJIM TEPMOCTAT), CTEKIISIHHbBIC
NaJ0YKH; KOHUYecKHe KoJobl Ay TuTpoBanus (50 u 100 mi1); ”HAMKATOPHBIE MOJIOCKH IS
onpenenenuss pH u crangapTHas MHAMKATOpHAs IIKajda; YHUBEPCAIbHBIM WHAMKATOD;
nurnetky Ha 1, 10, 50 mi (wm go3aropsl Ha 1, 5 u 10 mur), OropeTkH Uil TUTPOBAHMUS,
meauiuHckue mmpuibl Ha 100-150 mut, mabopaTopHble W/WiIW aHATUTHYECKUE Bechl, pH-
METPBI, CYIIUIBHBIN mKad, u JIp. TabopaTopHOoe 000pyI0BaHUE.

[IpuBenem mpuMepsl J1abopaTOPHBIX paboT Mo pazaeny 2 « XMMHUYECKHE PEaKIUm) U
pazneny 4 «CTpoeHHE U CBOMCTBA OPraHUYECKUX BELIECTBY.

Pasgen 2. Xumuuyeckue peakuuu. Jladoparopnas padora 1. «Peakuum
THPOJIN32»

Hazsanue tembl Tema 2.2. «DnekTponuTHUecKas JUCCOUALNS U
WOHHBIA 0OMEHY

Pesynbrar oOyuenus: | CocTaBisiTh YpaBHEHHUS XUMUYECKHX DPEaKIUu
MOHHOTO OOMEHa C yYacTHeM HEOPraHMYeCKUX
BEILIECTB

OO1re KOMIETEHIINU OK 01, OK 02

1. Bonnpochl 151 10nycKa K JiadopaTopHOi padore

a) chopmyJIUpyHTE LIEb IIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOU MPOIECC HA3bIBAIOT THIPOJIN30M, KAaKOH OH OBIBAET;

B) OOBSICHUTE, KaKU€ CYIIECTBYIOT CIOCOOBI JOKa3aTeIbCTBA CYIECTBOBAHUS
TUIPOJIN3a HEOPTAaHUYECKUX M OPTAaHMYECKUX BEILECTB;

') 00OBSICHUTE, KaK COCTAaBJISIETCSl ypAaBHEHHE TUIPOIIN3A;
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1) o0BsicuuTe, uto Takoe pH? Kak 3aBucuT qaHHBIN MoKa3aTenb OT KUCIOTHOCTH WIIH

OCHOBHOCTH CpEbl PaCTBOPA;

e) 00BACHUTE X0 BBIIOJHCHUA SKCIICPUMCHTA 110 PCIICHNUIO KAaYCCTBCHHBIX 3aJ/1av,

) MEPEUUCIUTE OCHOBHBIE ACTIEKTHI COOJIIOICHUSI TEXHUKU O€30MIaCHOCTH MIPU padoTe

C arp€CCUBHBIMU peareHTaMu (TUIPOKCUJT HATPHS).

2. IIpoBeneHue onbITOB

Oob6opynoBanme u mocyaa PeakTusbl
1. CrexnsHHBIE TPOOUPKHU 1. PactBop NaOH
2. IrtatuB 11t IpoOUPOK 2. PactBop Na,SO,
3. PactBop AICI;
4.  PactBop Na,CO;
5. PactBop Cu(OH),
6. KucnoTHO-OCHOBHBINM HHAMKATOP

AJroputm nposeaennst onbita Ne 1

Bonpocel u 3aganus

3apanue Ne 1. B tpex npobupkax moa
HOMEpaMU HaXOASATCS PACTBOPBI TPEX
COJIeH: XJIOpHUIa alFOMUHMUS, CyTb(darTa
HaTpus, kapOoHara Hatpus. He
MOJIB3YACH APYTUMU PEAKTUBAMH,
ONPENETUTE COCTAB KaXI0M
MPOOUPKHU.

1. laTh 0OBsiICHEHHE TPOBEACHHBIM OIBITAM.
2. CocTaBUTh YpaBHEHUS PEAKIUN,
POTEKAIOIINX B MPOOUPKE B MOJICKYJIIPHOM
Y MOHHOM BHJIAX.

AJITOpUTM NpoBeAeHUs onbITa Ne 2

Bonpocs! u 3aganus
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3apanue Ne 2. Uto npowusoiizner, eciu
OXJIQJINTh PACTBOP KapOOHATa HATPUS
WM T00aBUTH K HEMY THIPOKCHU]T
HaTpus?

1.1. Hanuts B npobupky 1-2 M
pacTBOpa kapOOHaTa HATPUS.

1.2. Onyctuth NpoOUPKY B CTaKaH ¢
OYEHb XOJIOJHON BOJOH WJIA CHETOM.
1.3. [IpoBepuTh cpeay pacTBopa npu
MIOMOIIY KHCJIOTHO-OCHOBHOT'O
WHJIUKATOPA.

1.4. lo6aBuTh K pacTBOpy KapOoHaTa
HaTpUs TUJIPOKCU]T HATPHS.

1.Kakoil ”HANKATOP JIy4llIe UCIIOIb30BaTh AJIS
onpeesieHHs! Cpelibl pacTBopa’?

2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XAMHUYECKUX PEAKIMN, B MOJIEKYJIIPHOM U
MOHHOM BU/IaX.

AJITOpUTM NpoBeAeHus onbiTa Ne 3

Bonpocel u 3aganus

3aganme Ne 3. [IpoOreMHBI OIBIT.
1.1. B onHy mpoOupKy ¢ pacTBOpOM
cynbdara menu (I1) mpuuth pacTBOp
TUAPOKCHUA HATPUSI.

1.2. Bo BTOpY!IO MpOOUpPKY C
pactBopoM cyibbara meau (11)
OPWINTH PACTBOP KapOOHaTa HATPUS.
1.3. CpaBHUTB LIBET 00pa3yIOMINXCS
OCaJIKOB.

1.4. O6patuTh BHUMaHUE HA
BBIJICTICHUE ra3a B OTHOU M3
pOOUPOK.

1.5. Onpenenuthb, OTKyAa MOKET
BBIICTIATHCS 3TOT ras?

1.6. IIpoBepuTh Kaue€CTBEHHBII
COCTaB ra3a ropsen JIy4uHKOH.

1.7. OOBACHUTH IPOUCXOSAIICE
SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMHUYECKUX PEAKIIHM, B MOJIEKYJISIPHOM H
MOHHOM BHJIAX.

AJIropuT™ npoBeAeHus onbiTa Ne 4

Bonpocsl u 3a1anus




3apanue Ne 4, [IpoGieMHBIN OMBIT. 1. OOBSICHUTD MPOUCXOISIIIEE SIBJICHHE.

1.1. K pactBopy xsiopuaa aqtomutus | 2. CoCTaBUTh COOTBETCTBYIOIINE YPABHEHUS
MPWIATH PACTBOP KapOOHATA HATPUS. | XUMHUECKUX PEAKIIUiA, B MOJICKYJISIPHOM U
HOHHOM BHJIaX.

3. OTBETUTH HA BONPOCHI.

JI714 4ero B MEAULIMHCKOW MIPAKTUKE
UCIIOJIb3YIOT PAaCTBOP NMUTHEBOM COJIBI JIJIS
MOJIOCKAHUS MPU BOCTTAIMTEIbHBIX
3aboneBaHusAx ropia? Kakosa poiib rujipomsa
B nipupoje? [louemy pacTBOp MbLIa IEHUTCSA B
BOJIE?

3. O0padoTKa pe3yJbTAaTOB ONBITOB

1. ITpoananu3upoBaTh COOTBETCTBHUE MOJIYYEHHBIX PE3yJbTATOB THUIAM THIPOJIH3A.
CrnenaTh COOTBETCTBYIOIINE BHIBOJIBI.

2. ChopmynupoBaTh BBIBOBI O 3aBUCUMOCTH THIIA THAPOJIA3a U KUCIOTHOCTH CPEIbI
pacTtBopa.

Pa3znen 4. CTpoenne u cBoiicTBa Oprannvyeckux Bemiects. Jlaboparopuas padora
3. «llosry4yeHue ITHJIEHA U U3yYeHHe er0 CBOMCTB)

Ha3zBanue teMbl Tema 4.2. «CBolCTBa OPraHNYECKUX
COECIMHEHUN»
Pesynbrar oOydyenus: | YcraHaBiuBaTh 3aBUCHMOCTD buzuKo-

XUMHYECKUX CBOMCTB OpPraHUYCCKUX BCIICCTB OT
CTPOCHUA MOJICKYJI

OO01Me KOMIETEHIINN OK 01, OK 02

1. Bonipocsl AJ151 1onycKa K J1abopaTopHOM padoTe

a) copMyIHpYHTE 11eJTb MIIAHUPYEMOTO SKCTICPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIACCYy OPTAaHMYECKUX BEIIECTB OTHOCUTCS ITHIICH;

B) OOBSICHUTE, KaKUMHU XUMHUYECKMMH CBOWCTBAMU OO0JaJal0T BEIIECTBA JAHHOTO
KJIacca, KaKue KaueCTBEHHBIE PEaKIMU IJI1 UX OOHAPY>KEHUS UCTIOIb3YIOTCS;

I) OOBSCHUTE, KaK MOKHO IOJYyYHMTh BEIIECTBA JAHHOTO KJacca COCIUHCHUN B
1a00paTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP ISl MOTYyUEHHUS ra30B;

€) MePEYNCIINTE OCHOBHBIEC ACTIEKTHI COOJIIOICHHSI TEXHUKH 0€30MMacHOCTH TIPH padboTe
¢ JIBXX (3TunoBbIii cnMpT), arpeCCUBHBIMU peareHTamMu (KOHIICHTPUPOBAHHAs CEepHas
KHCIIOTa), HarpeBaTeIbHBIMU TPUOOpaMU (CIIUPTOBKA).

2. IIpoBeneHue ONbITOB
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Oob6opynoBanue u nmocyaa PeakTuBbl

1. CrexnsHHBIE TPOOUPKHU 1. KonuentpupoBanusiii pactsop H,SO,
2. HratuB st npoOUPOK 2. DTUJIOBBIN CIIUPT

3. CnuproBka 3. PactBop KMnO,

4. Conuku 4. bpomHas Boaa

5. Ilecok

AJroputm nposeaenust onbita Ne 1

Bonpocsl u 3a1anus

1. Ilomy4uTs 3THIIEH AETUAPATALIMEN STUIIOBOTO
cupTa, 0OHAPYKUTh €r0, U3y4YUTh €r0 CBOWCTBA.
1.1. B npoGupky HamuTh 2—3 MJI 3TUIIOBOTO CIIUPTA
U OCTOPOKHO 100aBUThH 6—9 M
KOHLICHTPUPOBAHHOM CEPHOU KUCIIOTHI. 3aTEM
BCBINIaTh HEMHOT'O IIPOKAJIEHHOTO TecKa (IIECOK MU
MEJIKUE KYyCOUYKHU MeM3bl BBOJAT JJISl TOTO, YTOOBI
MPEAOTBPATUTH TOYKU KUIKOCTH PHU KUTIEHUN ).
3akpbITh MPOOUPKY MPOOKOI ¢ ra300TBOTHOM
TpYOKOM, 3aKPENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh cojiepumMmoe npooupku (puc.1)

CZHC

W

J

Brz KM n04 "

1.2. OcTOpOXHO, pPABHOMEPHO HArPETh CMECH.
1.3. B apyryto npooupky HaneiTe 2—3 mi

1. Yrto nmpoucxonur B
npobupke? Yro
HaOmromaere?

2. K kakomy THIly
XUMUYECKUX peaKui
OTHOCSITCSI 3TU
nporecchl? Kak
Ha3bIBAOTCS?

3. Kak mensercsa okpacka
pactBopoB? [Touemy?

4. Kakum niiaMeHeM
roput 3TuieH? [louemy?
5. CocTaBUTh YpaBHEHUS
MPOTEKAIOIIUX
IIPOLIECCOB.
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pa30aBIEHHOTO PacTBOpa NEPMaHTaHaTa KaJlus, U
MIPOITYCTUTE Yepe3 HETO ra3.

1.4. B tpeThio mpobupKy HAIUTH 2—3 M OpOMHOM
BOJIBI, OTTYCTUTh TA300TBOIHYIO TPYOKY 710 THA ITOU
MPOOUPKHU U TIPOITYCTUTH Yepe3 OPOMHYIO BOIY
BBIICHSIONIUICS ra3.

1.5. BeIHYTh ra300TBOJIHYIO TPYOKY M3 pacTBOpaA U
MOBEPHYTH €€ OTBEPCTHEM KBEPXY, MOIKEUb
BBIJICIISIFOIIMICA Ta3 (puc.2).

C,H;OH (aTuno0-
BBIY CITUPT)

H,S0,

3. O6paboTKa pe3yJbTaTOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE MOTYUYCHHBIX PE3YJIHTATOB CIIOCOOAM MOTyUEHUs
HENpeNeNbHbIX YIJIEBOJAOPOJIOB psna 3TuieHa (ankeHoB). CraenaTbh COOTBETCTBYIOIIMN
BBIBOJI.

2. ChopmynupoBath BBIBOJ O PU3NKO-XMMUYECKUX CBOMCTBAX ITUJICHA.

3. ChopMmynupoBaTh BBIBOJ O CIIOCO0aX OOHAPYKEHUS ITUIICHA.

2.2. OueHouyHble cpeacTBa pyO0e:KHOro (TeMATHYECKOr0) KOHTPOJSl M0
AUCUMILTHHE « XUMUD)

PyGexHbiii (TeMaTUYECKUN) KOHTPOJIb MO JUCHUIUIMHE «XHUMHUS» TPOBOJUTCS B
(opMe KOHTPOJIbBHBIX padOT MO pa3jesnaM OCHOBHOIO MOJYJIS Ha OTIEIbHBIX 3aHITHIX,
KEWCOB U y4eOHO-UCCIIEIOBATENBCKUX IPOEKTOB.

2.2.1. KonTpoJibHbIE pad0THI MO pa3jaejiam

KoHnTposbHble pabOThl MO XUMHUU KaK OIIEHOYHBIE CPENICTBA PYOEKHOTO KOHTPOJIS
3aBEepIIAIOT U3ydyeHue | min 2 TeMaTHYeCKUX pa3/ieIoB OCHOBHOT'O MOTYJIS.

Pa3znen 2. Xumnueckue peakunu. KourposabHas padora «CTpoeHue BelecTrsa u
XUMHUYECKHE PeaKIumn»

KoHTposbHasg paboTa coaepKuT YeThIpe BUAA 3aJaHUIL:

1. 3agaun Ha COCTaBIEHUE XUMHUYECKUX (POPMYJ IBYXaTOMHBIX COEAMHEHHI MO UX
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Ha3BaHUIO.

2. 3agauM Ha COCTaBJIICHHE YpaBHEHUW pEaKLUM: COEIUHEHUs, 3aMEIICHMS,
paszioxeHusi, 0OMeHa M PeakIfil ¢ ydacTueM KOMIUIEKCHBIX COCIUHEHH; OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH.

3. 3amaHus Ha COCTABJIEHUE MOJIEKYJSIPHBIX M MOHHBIX PEAaKUUW THAPOJIU3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEJIb.

4. 3ajaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPHUCTUK 0 YPABHEHUAM XUMHUYECKHUX
peakiMii: MacCOBOM WM OOBEMHOM JOJIM BBIXOJA MPOJYKTa PEAKIMU COCTUHEHHUS OT
TEOPETUUYECKH  BO3MOXHOTO; OOBEMHBIX  OTHOUIEHMM Ta30B;  KOJMYECTBEHHBIX
XapaKTEPUCTHK MCXOJHBIX BEIIECTB U MPOAYKTOB pPEAKLMH; MAacChl (00bEM, KOJIUYECTBO
BELIECTBA) NPOAYKTa pEaKLUHU, €CJIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBopa C
OIIPEZICIIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOI'O BELIECTBA.

Pasznen 3. CTrpoeHue M CcBoOiicTBA HeoOpraHm4eckux BemiecTB. KoHTpoJibHast
padora «CBOMCTBA HEOPTAHUYECKHUX BElIECTB)

KoHnTposnbHas paboTa cCOAEpKUT TpU BHUJIA 3a/1aHUIA:

1. 3agaun Ha pacdyeT MaccoBOM JOJIU (MAcChl) XUMHUYECKOTO 3JIEMEHTA (COESTUHEHMS)
B MOJIEKYJIE (CMECH).

2. Ilpakthueckue 3afaHus MO KiIacCU(PHUKAUUU, HOMEHKJIATYpE M XUMUYECKUM
(dopMynamM HEOPraHWYECKHX BEIIECTB pPAa3JUYHbIX KJIACCOB: OIpEIEICHHE Kiacca
HEOPraHUYECKUX BELIECTB, Ha3bIBaTh HEOPraHUYECKUE COSAMHEHUS MO MEXAYHAPOIHON U
TPUBUAIBLHON HOMEHKJIATYPE MO0 XUMUYECKUM (hOopMyJiaM.

3. 3agaHus Ha COCTABJIICHUE YPAaBHEHUU XMMHUYECKUX PEAKLIHI C yYACTUEM MPOCTHIX
U CJOXHBIX HEOPraHMYECKHUX BEILECTB: OKCHUJOB METAJIJIOB, HEMETAJUIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMH M aM(OTEPHBIX T'HAPOKCHJIOB,
HEOPTaHUYECKUX COJICH, XapaKTEePHU3YIOIINUX X CBOMCTBA U CITOCOOBI TIOTyUEHUSI.

Paszpnes 4. CtpoeHue u cBoicTBa Opranuvyeckux Bemecrs. KonrposabHas padora
«CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB)

KoHnTtposnbHas paboTa COCTOUT U3 MATH BUAOB 3aJaHUI:

1. 3amanus Ha COCTaBIEHHWE HA3BAHUKM OPraHMYECKUX COEIUHEHHH M0 XUMHYECKUM
dbopmyrnam (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAHUEM TPUBUAIBLHON WM MEXIYyHAPOJTHOU
CUCTEMATUYECKON HOMEHKJIATYpHI.

2. 3amaHus Ha COCTaBJICHHE TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opMy
OpraHUYECKUX BEIIECTB OTIEIbHBIX KJIACCOB IO KX Ha3BAHMSIM B COOTBETCTBHM C
MEKIYHAPOJHOW HOMEHKJIATyPOH.

3. 3amauu Ha onpeeeHue npocTeiiie GopmMyibl OpraHUYeCKO MOJIEKYIbl, UCXOIs
U3 JIEMEHTHOTO cocTana (B %).

4. 3amaHus Ha COCTABJICHHE YPABHEHUN XUMUYECKUX PEAKLUUN, WITIOCTPUPYIOMINX
XUMHUYECKUE CBOMCTBA € YYETOM MEXaHU3MOB TMPOTEKaHUS JIaHHBIX pEaKIud u

FeHETUYECKOM CBSI3U OpraHu4CCKHMX BCHICCTB pPaA3HbBIX KJIIACCOB, B T.4. MNCIIOYKHU
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IIPEBPAILLCHUN.

5. PacuerHble 3a/1a4i 10 YPABHEHHSAM PEAKLIHM C y4aCTUEM OPraHUYECKUX BEIIECTB.

Paznen 5. Kuneruyeckue u TepMoOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHMS
XxuMHYecKux peakuuii. KonrpoabHasa padora «CKopocTh XMMHYECKON peakuuu H
XHMHYECKOe PABHOBECHE)

KoHnTposnbHas paboTa COCTOUT U3 TPEX BUAOB 3aJaHUI:

1. PacuerHble 3amaun Ha U3MEHEHHE CKOPOCTU XMMHUYECKUX B 3aBUCHUMOCTH OT
KOHIICHTPALIMU PEArupyOIINX BEMIECTB U TEMIIEPATYPHI.

2. 3amaun HaA pacyeThl TEIUIOBBIX d(PPEKTOB XMMHUYECKUX PEAKIIMA U OTMPEICICHHE
TUNA peakuuu (Mo TerIoBoMY 3PPEKTy: 3K30- U IHAOTEPMUUYECKUE).

3. 3apanua Ha npumeHeHne npuHuuna Jle-Illarense mg HaXOXKAECHUS HaPaBICHUS
CMEUICHUS PaBHOBECUS XUMHUYECKOM peakUMd W aHalnu3 (PaKkTopoB, BIHAIONIMX Ha
CMEILEHHE XUMUYECKOTO PABHOBECHSI.

Paznen 6. lucnepcubie cucrembl. KonTposbHas padora no teme «/{ucrnepcHnie
CHCTEMbI»

KoHTponbHast paboTa COCTOUT U3 IBYX YaCTEH:

1. 3ajaun Ha NPUTOTOBJIEHUE M PACUYET KOHIIEHTpAIlMU PacTBOpoB (3 3amaum Ha
pacTBopeHue, pazdaBieHuEe, CMEIIMBAaHUE PACTBOPOB).

2. 3a/1aHud Ha JUCIIEPCHBIE CUCTEMBI, UCIIOIb3yEMBbIE B OBITOBOW M TPOU3BOACTBEHHOM
NeSATeIbHOCTH YeloBeKa (B BUJIE TECTOBBIX 3aJIaHHI ).

[IpuBeneM npumMepsl 3a1aHU KOHTPOJIbHOM paboThl o TeMe «CTpoeHue U CBOHCTBA
OPraHUYecKMX BelleCTB», KOTOpas MPOBOJAUTCS MOCIIE U3YUeHHUs 00yUYaloIUMHUCS pa3zeria
4.

ITo utoram uzyuenus pasnena 4 «CTpoeHue v CBONCTBA OPraHM4YeCKUX BeleCTB)
oOyyatotuecs: 0y1yT CIIOCOOHBI:

— ONpENeNATh NPHUHAMJICKHOCTh BELIECTB K PA3JIMYHBIM KJIAaCCaM OPTaHUYECKHUX
COEAMHEHNI; TOMOJIOTH U U30MEPBI;

— Ha3bpIBaTb W3YYCHHbIC BEUIECTBA II0 «TPUBHUAIBHOW» WIH MEXKIyHAPOIHOU
HOMEHKJIATYpE;

— XapaKTepH30BaThb CTPOCHUE M XUMHUUYECKUE CBOICTBA U3YUYEHHBIX OPraHUYECKHUX
COCJTMHCHHUM;

— OOBSCHATH 3aBHCHMOCTh CBOMCTB OpPraHMYECKMX BEIIECTB OT KX COCTaBa M
CTPOCHMUS;

— MPOBOJIUTH BHIYUCIICHUS 110 XUMUYECKUM (DOpMysiaM U ypaBHEHHUSIM.

TemaTuueckuil KOHTPOJIb OCYIIECTBISIETCSI METOO0M TecTupoBanus (1) uiu B dhopme
MMCbMEHHOM paboThI, BKIIFOYAIOIIEH MpakTuyeckue 3ananus u 3aaayuu (II).

IIpuBeneM npumep KOHTPOJIbHOH padoThl B popMe TecTOBbIX 3aaanuii (I).

1. BemecTBo, cOCTaB KOTOPOTO BRIpaXEH MOJIEKYJIsIpHOM popmyinoit CsHg oTHOCHUTCs

K KJIaccy:
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1) apenbt

2) alKaHbI

3) ankeHbl

4) anKUHBI

2. HazBanue BemiecTBa, (hopmyna kotoporo: CH;-CH(CH;)-CH,-CH,-OH
1) 6yranon-2

2) MeHTaHoJI-2

3) 2-metunOyTanon-4

4) 3-metunOyrano-1

3. BemectBo, nmeromee popmyny CH,=CH, Ha3piBaeTcs:
1) Tonyon

2) 3TUIICH

3) ruuepuH

4) mporaHo

4. BeniecTBo, Ha3BaHUE KOTOPOTO MPOIMMOHOBAS KUCIIOTA, UMEET (POPMYITY:
1) C,HsOH

2) (CH;),NH

3) CH;-CH,-COOH

4) C;HyOH

5. [l aikaHOB XapakTepHa peaKuus:

1) mpucoenunenus H,

2) XJIOpUPOBAHUS HA CBETY

3) obecupeunBanus pacteopa KMnO,

4) nonuMepu3aluu

6. MeTtaHon pearupyer c:

1) Hatpuem

2) BojioM

3) BoOpOIOM

4) MmeTaHOM

7. YKCyCHasi KUCIIOTa BCTYNIA€T B PEAKIUIO C:

1) AgNO;

2) NaCl

3) Na,COs

4) H,O

8. BepHbI 11 yTBEp>KICHUS:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI TPOSIBISIFOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TONMBKO A

2) BepHO ToJbKO b
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3) BepHBI 00a YTBEpKIACHUS

4) HEBEPHO HU OJIHO U3 YTBEPKIACHUI

9. Ypasuenue xumudeckoit peakiuu C,H+Cl,—C,H;sCI+HCI sBnsiercst:

1) peakuueii 3amenieHus], NPOTEKAIOIIEH 110 PaIUKAIbHOMY MEXaHU3MY

2) peakuuyei MpucoeIMHEHUS, TPOTEKAIOIICH 10 paIuKaTbHOMY MEXaHU3MY

3) peakiueit 3aMenieHus, MPOTEKArOIIEH 110 HOHHOMY MEXaHU3MY

4) peakuuen NpUCOEAUHEHUS, MPOTEKAOIIEH 110 HOHHOMY MEXaHU3MY

10. B peaknuio «cepeOpsiHOTO 3epKayia» (C aMMHAYHBIM PaCTBOPOM OKCHJIa cepedpa)
BCTYIIAET:

1) sTanon

2) raoKo3a

3) ruuepuH

4) kpaxman

11. YcraHoBuTe COOTBETCTBHME MEXAY Ha3BaHUEM BEIIECTBA M KiaccoM (TpymIoif)
OpraHUYEeCKUX COCTMHEHUN, K KOTOPOMY(-0i) OHO TPUHA/IIICHKUT.

Ha3zBanue BemecTsa

A) CH;COOH

b) CH;-CH,-CHj;

B) CH,=CH-CH,-CH3;

I') CH3;-CH,-OH

Kiacc oprannyeckux coelMHEeHUM

1) omHOATOMHBIE CITUPTHI

2) yrieBoabl

3) kapOOHOBBIE KHCIIOTHI

4) apoMaTUYECKUe YIIIeBOA0POIbI

5) HenpeenbHbIE YTIIEBOI0POIbI

6) npeiebHbIE YTIIEBOIOPOIbI

12. B cxeme npeBpallieHui

1500°C Cakt +Br,

CH4 — X — 06en30i1 — X,

BeuecTBaMu X; U X, COOTBETCTBEHHO SIBJIIFOTCS:

1) anetunen

2) 3TUIIeH

3) 6pomben30

4) xnmopOeH30

5) dbenon

6) LHUKJIOTreKCaH
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13. Onpenenure MOJIEKYJISIpHYIO (OopMyJTy BEIlecTBa, cojaepkaiiero 37,5% yrnepoa,
50% xucnopona u 12,5% Boaopoaa. OTHOCUTEIbHAS TIJIOTHOCTD IMApOB 3TOTO BEIIECTBA 1O
BOJIOpPOAY paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Cxonpko JTUTPOB BoAoponaa motpedyercs mns oOpaszoBanus 10,2 T 3THUIOBOTO
CIIMPTA U3 alleTalbAETUa, €CJIA BBIXO NPOIYyKTa peakuuu coctapiseT 80%?

1)6,2n

2)3,1n

3) 12,750

4H11,2n

IIpuBeneM npumep 3aaHuid 1Jisi TUCbMEHHOI KOHTPOJIbHOM padoTs! (II).

1. Jlaiite Ha3BaHUsI OpPraHUYECKMM COCIUHEHUSIM I0 XUMHUYECKUM (GopMyiam ¢
VICTIOJIb30BAHUEM TPUBHAIBHOM MJIA MEXIYHAPOAHOM CUCTEMATUUYECKOW HOMEHKJIATYPHI:

a) C,HsOH

6) (CH3).NH

B) CH;3-CH(NH,)-COOH

r) CsHoN

n) CH;CH,HC=0

e) CcHsCH,OH

2. CocrtaBbT€ TIOJHBIE U COKpAICHHBIE CTPYKTYpHbIE (POPMYIBI OPraHUYECKUX
BEILIECTB OTJEIbHBIX KJIAaCCOB IO KX HA3BAaHUSM B COOTBETCTBUU C MEXKIyHApOJIHOU
HOMEHKJIATYpPOU:

a) METUIIOEH30]1

0) aHUJTUH

B) 3-MeTmII0yTaHaIIb

T') IUKJIOTEKCEH

n) Oyraguen-1,2

€) 2-MeTUIIponaHoJI-1

x) OyTuH-1

3) aMUHOYKCYCHAasi KUCIIOTa

3. CocTaBbT€ ypaBHEHUSI XUMUUYECKUX PEAKLIHM COTIACHO CXEME PEBPALICHUN:

1500°C Cakt +Br,

CH; - X; > X, — X5

VYKaXuTe TUIT 1 MEXaHU3M PEaKIM1, HA30BUTE 00pa30BaBIIKMECS BEILIECTBA.
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4. Onpenenure MOJEKYJSIpHYIO0 (GOpMYITy BellecTBa, coaepxkaiiero 37,5% yriepona,
50% xucnopona u 12,5% Boaopoaa. OTHOCUTEIbHAS TIJIOTHOCTD IMApOB 3TOTO BEIIECTBA 1O
BOJIOpPOAY paBHa 16.

5. CKOJIbKO JIUTPOB BOJOPpOa OTpedyeTcs 1ist 00pazoBanus 10,2 r 3TUI0BOTO ciUpTa
U3 aleTANIbACTUAA, €CIIU BBIXOJ MPOAYKTA peakuuu cocrasisieT 80%?

2.2.2. Keiicol

Keiicel ucnonp3yroTcs B KaUeCTBE OLEHOYHOTO CPEJCTBA B paszeiie 8 MPUKIATHOTO
MOJIYJIs, UX COJIEp KaHHUE OMPEENsIeTCs ¢ yYeTOM NpodeccuoHaIbHON HANPaBICHHOCTH
obpazoBarensHoi porpamMmbl CI1O. TIpumepbl BO3MOXKHBIX TEM KEHCOB:

1. Tlorenyienne KIMMaTa U BEICBOOOK]IEHHE Ia30BbIX THPATOB CO JHA OKEaHa.

2. bynymue marepuansl sl aBUa-, MAIIMHO- U IPUOOPOCTPOEHUS.

3. HoBble MaTepualibl 1151 COJIHEUHBIX OaTtapeil.

4. JlexapcTBa Ha OCHOBE PACTUTEJILHBIX MIPENapaToB.

5. XMMUYECKHE 3JIEMEHTHI B )KU3HH YEJIOBEKA.

6. BogopoiHasi sHEepreTuKa.

[IpuBenem npumeps! keiicoB o xumuu (aBTop ['omybeBa Muna bopucoBHa, yuuTenb
XUMMH, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJu10p B )KU3HHU Y€JI0BEKA)

B Slnonun oObeauHeHHBIMH cuiamMu HanMoHanbHOTO HMHCTUTYTa 3J0POBBS H
[IpedexkrypHoro ynuBepcutera CHA3yoKH OBUIO TPOBEIECHO HCCIEAOBaHUE. YUEHBIE
BBISICHWIIM, 4YTO €CTECTBEHHBIE OpPraHMYECKHE BELIECTBA BCTYMAOT B PEAKLUUIO C
XJIOPUPOBAHHOM BOJIOM M3-TIOJ] KpaHa, oOpa3ysl ONAacHbIE COEAUHEHUS, KOTOPbIE MOTYT
CIIy>KUTb NPUYUHOM paka. Takue coenuHeHus Has3biBarOTCa MX, To ecth «MyTareH ukc»
i «Hewns3BecTHbI MyTaren».

3ajaHus:

1. Ilpennoxure cnocoObl YMEHbBILIECHHUS SIIOBUTOIO BIMSIHUS XJIOpPA B TUTHEBOM BOJE
Ha OpraHU3M YeJIOBEKa.

2. Vcxonas u3 cBoe U3HEHHOU MPAKTUKHU, TPUOIUZUTEIHLHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOW BOJIbI BBl UCITOJIB3YETE B TEUCHUE JHS U JJISI KAKUX LIEJIEi?

3. Kakue opransl yenoBeka 00JIbIlIe BCErO CTPAJAIOT OT BO3AEHCTBUS XJiopa?

4. Kak BiusieT XJIOpUpOBaHHAs BOJA Ha YEJIOBEKa MPU KyIaHUuu?

5. HaiinuTe TONOTHUTENbHYIO HHPOPMAIIHIO O 3aMEHe XJIopa MpHu 00e33apakuBaHUH
BOJIbI.

6. Vccnenyiite pa3ivuHble TOBApbl OBITOBOM XUMHHU B CBoéM aome. CocTaBbTe
CIIUCOK XJIOPCOJIEpKAIIUX COEAMHEHUH, YKaKUTEe MEPbI 0€30MIaCHOCTH TP pabOTE C HUMH.

Keiic Ne2. «BogopoaomMoomiu — mar B Oyayuiee»

Astomo6uin Honda FCX Clarity Ha BOIOPOIHBIX TOIUTMBHBIX 3J€MEHTaX €34T 10
noporam EBpomst ¢ 2009 roga. B 2011 rony Honda mpucoenunamnack k eBpomneiickoMmy

naptaHepcTBY dkojornuHoi sHeprun (Clean Energy Partnership), mocne dero BeiBena Ha
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NEPBBIM TJIaH TPOU3BOJCTBO JKOJOTMYECKH YHCTBHIX aBTromoOuined. A Ha I[larom
MockoBckom MexayHapoaHoM aBrocaioHe BA3 mpencraBui cBo0 HOBUHKY <«Jlama-
AHT3» ¢ OaJJTOHAMU BOJIOPOJIa U KUCIOPO/a.

3anaHus:

1. Tlouemy MHOTrHE€ aBTOMOOWJIBHBIE KOMIAQHUU pa3padaThIBAIOT aBTOMOOWIIH,
paboTaroiine Ha BOJOPOJAHOM TOTUIUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOMIICH, pabOTAIOIIUX HA YIJIEBOJOPOAHOM TOIUIMBE,
BJIUSIIOT HA 3/10POBbE YeI0BEKa?

3. Kakue «+» u «—» BBl BUIUTE Y BOJOPOAOMOOMIICH?

4. HalimuTte MOMOJHATENHbHYIO HH(POPMAITHIO 00 UX yCTPOHCTBE.

5. Eciiu B Bamieil ceMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIM, MOJICUUTANTE,
CKOJIbKO MPUOJU3UTEIBHO JIUTPOB OCH3MHA, Ta3a U KAKOW MapKHu UCIOJIb3YETe €KEIHEBHO.

6. Kakue BemiecTBa ¥ B KaKOM KOJIMYECTBE MOTYT HAaXOJUTHCS B BBIXJIOMHBIX razax
BalllUX aBTOMOOMIICH?

2.2.3. YueOHO-UCCI€10BATEIbCKUN MTPOEKT

Y4eOHO-UCCIeNOBATEILCKUIM  MPOEKT SIBIAETCS OCHOBHBIM CIIOCOOOM  OIEHKH
pe3ynbTaToB 00y4eHMs, CHOPMHUPOBAHHBIX Y O0YUYAIOIIUXCS B X0JI€ OCBOCHUS TPUKJIIATHOTO
Moayis XuMuM B pazgenax 9.1. m 9.2. MccinenoBanue U XMMUYECKHN aHAIU3 OOBEKTOB
o6uocdepnl/TexHocdepsl (¢ yueTom Oyaymiei mpopeccuoHaaIbHON NeITeIbHOCTH).

[IpuBenem npumep MPOEKTHOIO 3a1aHusl, paboTa Ha/l KOTOPHIM HAUMHACTCS C Havaja
paszena, a JCTaJbHOE BBINOJHEHWE 3aJlaHuidl B Tpynmnax M opopMiieHHWE pe3ybTaToB
IIPOEKTHOM NEATENbHOCTH MPOU3BOAUTCS B KOHIIE U3YUEHHUS pa3zena.

OO6miast TemMa MpoeKTa, MPUBEJACHHAS HUKE, B JAJIbHEHUIIEM JIEKOMIIO3UPYETCS IO
daceTHOMY TPUHIUITY B 3aBUCUMOCTH OT MOJydaeMOW OOyYarOIIMMUCS CHEIHAIbHOCTH
(mpodeccun), a TakkKe Kaxaas TPyIa MOXKET pacCMOTpeTh Oosee yriayOJeHHO OIUH W3
00s13aTeNIbHBIX CO/ICPKATEIBHBIX KOMIIOHEHTOB (TIOJATEM) MPOEKTAa.

Ha3BaHue nmpoekTa: COCTaBJIEHUE MTPOEKTA IBETHUKA/Ca1a/0ropoaM B 3aBUCUMOCTH
OT COCTaBa MPOAHAIN3UPOBAHHBIX MTOYB.

IIpoGaema wuccienoBaHMsi: OIpe/ielieHHEe BO3MOXHOCTH pa3OMBKU I[BETHHKA B
COOTBETCTBHUH C TU3AMHEPCKUM 3alpOCOM U HEOOXOIMMOCTH aJamnTallli JU3aiHEPCKOTO
IPOEKTa K IOYBEHHBbIM M KIMMATUYECKUM YCJIOBUAM HAa OCHOBAHMM HCCIIEIOBAHUS
XUMHYECKOTO COCTaBa MOYB MPE/JI0KEHHOTO y4acTKa.

Iesab mpoekTa: onpeaeauTh BIUSHUE XUMUYECKOTO COCTaBa MOYB Ha MPEIJI0AKEHHOM
y4acTKE Ha aCCOPTUMEHT pPacTEHUU, PEKOMEHIOBAHHBIX K IMOCAJKe I peau3aluu
BBIOPAHHOTO JU3aHEPCKOTO MPOEKTA.

3amaum npoekra:

1) wuccnenoBaTh XUMHUYECKHUW COCTaB, CTPYKTYpPY, KHUCJIOTHOCTh IIOYBBI Ha
PEAJIOKEHHOM YYaCTKE;

2) HCCIICA0OBATb MHCOJAIWIO OTBCACHHOTIO JJISI HIBCTHUKA YIaCTKaA,
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3) OpeaIoKUTh MEPHI TI0 YIYUIIIEHUIO Ka4eCcTBa MOYBBI MTyTEM BHECEHUS Pa3IMYHBIX
yao0peHuii 1 100aBOK Ha MPEIJI0KEHHOM y9acTKe B ClIydae HeOOXOIUMOCTH;

4) ompenenuTh AacCCOPTUMEHT PACTEHUH B COOTBETCTBHU C  BBISIBJICHHBIMH
0COOEHHOCTSIMHU MCCJICIOBAHHOTO yJacTKa M TU3aHHEPCKUM 3aIPOCOM;

5) coCTaBUTH TOCATOYHYIO BEAOMOCTb;

6) MOATOTOBUTH U ITyOJIMYHO MIPEICTABUTH MPE3CHTAIUIO 110 TEME MPOEKTa B KOMaH/IE.

Pe3yabTaThl 00y4yeHus:

— ONPENETATh MepeYeHb HEOOXOIUMBIX HCCIIEIOBAHUN XUMUYECKOTO COCTaBa MOYB U
ydacTKa JiJIsi COCTaBJICHUS WM aJjafTalliy paHee pa3pad0TaHHOTO MPOEKTa IBETHUKA,;

— OIMCHIBATh 3aBUCHMOCTh ACCOPTUMEHTA PACTEHUH OT KadecTBa MPEJI0KEHHOMN
TIOYBBI JJI 00YCTPOMCTBA I[BETHUKA,

— CMOCOOHOCTH HCITOJIB30BaTh COBPEMEHHBIC CpPEICTBA IIOMCKA, aHaiau3a |
UHTEpIpeTanuu nHpopMaIuy, 1 HHOOPMAITMOHHBIC TEXHOJOTHH JIJIS BHITIOJHEHHUS 3a1a4
npodeccuoHanbHol nearenbHocTH (OK-2);

— Cc1ocOoOHOCTh A (PEKTUBHO B3aUMOACHCTBOBAThH U pa0OTATh B KOJUIEKTUBE M KOMaH/IE
(OK-4).

Pe3yabTaT NpoeKTHOM padoThl 00y4AKOIIEroCcH:

— MakeT / Bujeomarepuan / medatHele cpenctBa / 3D-Monenum KocMUYECKOH
TEXHOJIOTHUH; TIPE3CHTAITUS PE3YIHTATOB MCCIICIOBAHMUS Ha MPO(EeCCHOHATBHBIX KOHKYpCaX.

dopMa npeAcTABJICHUA Pe3yJIbTATOB POEKTHOH PadoThI:

— 3alllMTa TPOEKTa C HCIOJIb30BAHUEM CPEICTB BHU3yalM3allMd W JIE€MOHCTpaluu
npoaykTa ( / Makera / BuaeomaTepuaia / medaTHbix cpencts / 3D-monenu (pu HaIu4Ium).

Bo3MoikHbIe BApMAHTHI T€M MPOEKTOB:

1. HWccnemoBanue coctaBa MHUHEpPAIbHOW BOJBI W PEKOMEHJAIMKW 10 €€
MCTIOJIb30BAHUIO.

2. HccnenoBaHue paspylIArONIErO NEWCTBUS NPUPOJHOM BOJBI HA CTPOUTEIIBHBIE
MaTePHAIIbI.

3. CocraBieHue MpoeKTa I[BETHUKa/oropoja/caga B 3aBUCUMOCTH OT COCTaBa
IPOAHATU3UPOBAHHBIX MMOYB B COOTBETCTBUU C JU3AWHEPCKHUM 3alPOCcOM (MOHOXPOMHBIN
I[BETHUK, [IBETHUK OJTHOJIETHUKOB, MHOTOJICTHUKOB, JICKOPATUBHBIA OTOPOJI U JIp.).

4. CocraBieHue COATAHCHPOBAHHOTO MEHIO Ha JIeHb (HEJENI0) B 3aBUCHMOCTH OT
coJiepKaHUsI XUMUYECKUX MaKpPO U MUKPOAJIEMEHTOB B TIPOAYKTaX MUTAHMUSI.

5. UccnenoBanue kadyecTBa NUTHEBOU BOBI.

6. MccnenoBanre mpood BOIOTPOBOIHOM BOJIBI HA MMPEAMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHUE )KECTKOCTH BOJIbI B CEJIbCKOXO3IMCTBEHHOM JIEATETLHOCTH.

8. KoHTponp KkauecTBa TEXHUYECKOM BOJBI PA3HBIX BHJIOB B COOTBETCTBUU C
merogukamu o 'OCT.

9. Co3nanue 1EeKOPATUBHON MITYKATYPKHU.

10. IIurmMeHTHI B U3AEINAX U3 CTEKIIA.
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11. UccnenoBanue pa3pyuaroniero 1elCcTBUs BOJIbI HA CTPOUTENIbHBIE MAaTEPUAIIBIL.

12. OtieHKa cocTosHUSA BO3yXa padodeil 30HbI CIeUaaucTa (TEXHOI0Ta, CTPOUTEIS
U T.OI, C y4deToM o0Osactd mpodheCCHOHATHHOU MACSITEIBPHOCTA) B COOTBETCTBUU C
HOPMAaTUBHBIMH IOKYMEHTAMU

2.3. OuneHoYHBbIe CpeACTBA MPOMEXKYTOYHON aTTeCTAMU MO IUCHUIIAHE
«XuMHD»

[IpomexxyTouHast arrectanus MO AWCIHUIUIMHE «XUMHUS» TPOBOIUTCS B (dopme
sk3aMeHa. KaxxpIii SK3aMeHaAIIMOHHBIN OMIIET COCTOUT M3 TPEX 3adaHuii: 1) TeopeTudeckoe
3a/laHi€ B BHUJE BOIIPOCA U3 TEOPETUYECKOI'O COJEPKAHHS OCHOBHOTO M IPHKIAJTHOIO
MOJyJ€ei; 2) MpakTHYECKOe 3aJaHue (COCTaBJICHWE YPaBHEHUN XUMUYECKHUX PEaKUUl C
y4acTHEM HEOPTaHMYECKUX WM OPraHUYECKUX BEIIECTB, B T.4. IIEMIOYEK MPEBpaIICHUN U
KAUeCTBEHHBIX pEaKIUi OOHApYKEHUS; XUMHUYECKHX (OpPMYJI HEOPraHUYECKuX U
OpraHUYECKUX BEILIECTB, B T.4. CTPYKTYPHBIX; 33/IaHHs IO HOMEHKJIATYPE HEOPTAHUYECKHUX
U OpPraHMYECKHX BEILECTB; OLIEHKA HW3MEHEHHS CKOPOCTM XHMHUYECKOW pEakUuu u
HaIlpaBJICHHS CMEIIEHUSI paBHOBECHUS C HcToJib30BaHueM npunnuna Jle-Illarense; onenka
XUMHUYECKOTO COCTaBa M 0OOCHOBaHUE MPUMEHUMOCTH O0BEKTa OMO- MU TeXHOCHEPHI U
T.I.); 3) pacueTHas 3ajadya (pacyeThl MO YPAaBHEHHIO XMMHYECKUX pEaKIHil, pacyeT
MaccoBOM 107U (Macchl) XMMHUYECKOTO 3J€MEHTa (COCIWHEHMS]) B MOJIEKyJie (CMeEcH);
onpeeneHre NpocTerieil GopMyibl OpraHMYECKON MOJIEKYJIbI, UCXOMS U3 DJIEMEHTHOIO
cocrtaBa (B %); pacueTsl TEIUIOBBIX 3 (HEKTOB XUMUYECKUX PEAKIIUI; pacyeThl 3aBUCUMOCTHU
CKOPOCTH XMMUYECKOU peaKkMy OT KOHLIEHTPALMU U TEMIIEPATYPHI U T.IL.).

[TpuBenemM mpumep SK3aMEHAIIMOHHOTO OHMIIeTA.

3aganme 1.

Kakoil pacTBOp MCHOJIB3YIOT JJI1 KaU€CTBEHHOW pPEaKLMH OINpPEAEIICHUs XJIOPHUIOB,
Opomu0B, MoauaoB? Hanummure ypaBHEeHUs: peakuuii 1 000CHYITE OTBET.

3ananue 2.

JlaHa cxema npeBpalieHui.

C,H;OH A1203,400°_, ¥ KMnO4, H20,0-20°_, 5 HBr (w6, t_, X3t ypprm — —C,H,0

[TponumuTe Bce peakuuu U onpeaenuTs Bemecrsa X1, X2, X3.

3aganme 3.

OmnpenenuTe MacCOBBIC TOM XUMHUUYECKHUX AJIEMEHTOB B okcuze amomuHus Al,O; u
BBIPA3UTE UX B MPOIICHTAX.
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3akjIroueHue

Takum oOpazoM, (OHI OIIEHOYHBIX CPEJCTB MO AWCIHUIUIMHE «XUMUS» COCTOHUT U3
OIICHOYHBIX CPEJCTB TEKYIIEro, pyOEKHOro (TEeMaTUYECKOTO) KOHTPOJIS W 3aJaHui
IPOMEKYTOUYHOMN aTTECTallUH.

B ydeOHO-MeTOaMYECKOM KOMIUIEKCE TMPHUBEACHBI MNPUMEPHI 3aJaHUM, KOTOPbIC
SBIIAIOTCS MOJENbHbIMU. Kax/plii mpemnojgaBaTelib, B CBOIO OY€pe/ib, B paMKax CBOEH
METOJIMYECKON NIEITeIbHOCTH CaM MPOEKTUPYET W pa3padaThiBaeT CpencTBa oOydeHHS U
KOHTPOJSI, a TakKe BBIOMpPAET METONbl W OpraHU3aIMOHHBIE (OPMBI HCXOAS U3
OpraHMU3aIMOHHO-TIEJarOTUYECKUX YCIOBUH 00pa30BaTeIbHOro Mpolecca, COOCTBEHHOTO
OTIBITA, YPOBHS MOJATOTOBIEHHOCTH U MOTHUBAIIMU CTYJICHTOB.
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