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1. [TacmopT O1EHOYHBIX CPEACTB MO JUCHUILIHHE « XHUMHUD)

Jnst hopMupoBaHHsi, KOHTPOJISL U OLIEHKU Pe3yIbTaTOB OCBOCHHUsS 00IIe00pa3oBaTeIbHOM
JTUCLHUIUTMHBL «XUMUs» pa3paboTaHa cHUCTEMa OLEHOYHBIX MEpONPHUITUH, YUUTHIBAIOLIAS
tpeboBanuss PI'OC COO (mpeamernsie pesynptatel)) U @OPIOC CIIO (obmume wu
npodeCCHOHAIbHBIE KOMITETCHIIHH ).

BaxxHOlf  OCOOEHHOCTBIO  CIIPOEKTHUPOBAHHON  CHUCTEMBI  OIICHUBAHUS  SIBIISACTCS
COTJIACOBAHHOCTH OIIEHOYHBIX MEPONPHUATHH ¥ 3aIUIAHUPOBAHHBIX PE3YJIbTaTOB OOy4YeHHS.
Kaxnoe orneHouHOE MEpONpHsTHE HAMpPaBIeHO Ha (OPMHPOBAHHME WIM W3MEPEHHE 3HAHHS /
YMEHUS B KOHTEKCTE, YKa3aHHOM B pe3yJbTaTe O0ydeHHUS.

B muctmmuimae «XuMuUsS» K OCHOBHBIM OLIGHOYHBIM MEPOIPUATHUSAM OTHOCSTCA: 33JaHUS B
TECTOBOM (hopMe, MPAKTUUECKHE 33JaHNsI Ha COCTABJICHUE YPaBHEHUH PeaKIii, KIacCU(PUKAIIIO
U HOMEHKJIATYpy XHUMHYECKHUX COCAMHEHHWH, pacueTHble 3aJayd, JabopaTopHbIE pPabOTHI,
NPaKTHKO-OPUEHTUPOBAHHBIC 3aJJaHNs (PAaCUETHBIEC M TeOpeTHYEeCKNe). B mpukiaHpIX MOy IsIX B
Ka4eCTBE OLICHOYHBIX MEPONPHATHI TaKKe 3aIUIAHUPOBAHBI KEHCHI 1 yIeOHO-HCCIICI0BATEIILCKUE
HPOEKTHL.

Peanusanusi OLEHOYHBIX MEPONPHATHI 1O XMMHHU 3aIUITAHUPOBaHA B PaMKaxX TEKYIIETo,
pyOEKHOTO (TEMaTHYECKOT0) KOHTPOJIS M TPOMEKYTOUHOM aTTECTAIMH 110 JUCLIUTUIMHE.

Cucrema OLIGHOYHBIX MEpPONPUATHA MO XMMHUHU TPEACTaBIEHA B IMACMOPTE OLIEHOYHBIX
cpencTs (Tabmuma 1).



Tabnuma 1. ITacmopT OIEHOYHBIX CPEACTB MO AUCIUIUTHHE «XuMus» (Bapuant 2)

Ne Monayas / Paznea / Tema Pe3yabTar 00y4yeHus Tunbl OeHOYHBIX MEPONIPUATHIA
I OcHoBHOe coepkaHue
1 |Pa3ngea 1. OcHoBBI cTpoeHusi |@opmyanpoBaTh 6a30Bble OHATHS
BellecTBa Y 3aKOHBI XHMHHU
1.1 |Crpoenue aTomMoB XUMHU4ecKUX |COCTaBIATh XUMHUYECKHE (HOPMYITBI 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX 3JIEMEHTOB U IPUPOJA
9JIEMEHTOB U NIpUpoJa COECIMHEHUH B COOTBETCTBHH CO XUMHUYECKOU CBSA3HUY.
XUMHUYECKOH CBS3H CTECTICHBIO OKMCIICHUSI XUMUYECKUX 2. 3ajjauu Ha COCTaBJIEHUE XUMUYECKUX (POPMYJI IBYyXaTOMHBIX
9JIEMEHTOB, UCXO/IS U3 BAJICHTHOCTU U |COEAMHEHUH (OKCHJIOB, CYIb(HI0B, TUIAPHUIOB U T.II.)
JNEKTPOOTPHULIATEILHOCTH
1.2 |Ilepuoaunueckuii 3aKOH U XapakTepu3oBaTb XUMUYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUs] HA
tabmuna JI.1. MenaeneeBa JJIEMEHTBI B COOTBETCTBUU C UX XapaKTepU3alUI0 XUMUYECKUX IeMEHTOB: «MeTamyeckue /
IIOJIO)KEHHUEM B IIEPHOANYECKON HEMETAJUIMYECKHE CBOMCTBA, 2JICKTPOOTPULIATEIIBHOCTD U
CHUCTEME XMMHUYECKHUX IeMeHTOB J[.1. |CpOACTBO K AJIEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C
Menneneesa UX 3JIEKTPOHHBIM CTPOEHUEM H ITOJIOKEHUEM B IEPHUOJUIECKON
cucteMe xuMudeckux siaemenToB JI.M. Menaeneeay
2 |Pa3zmen 2. XumMnueckue CocraBasaTtb ypaBHeHusi u cxembl  |KoHTpoJsbHas padora

pPeakIumn

XUMHYECCKHUX peammﬁ

<<CTp0€HI/Ie BeIIECTBA U XUMHUYECCKHE PEaKIIUN)




Moayas / Paznen / Tema

PesynbTaT 00yuenunst

Tl OeHOYHBIX MEPONPUATHH

2.1 |Tumbl XUMHUYECKHUX PEAKIIHA CocTaBiATh peakiiuu COeIMHEHMUS, 1. 3agauu Ha cocTaBiICHUE YPAaBHEHHUI peaKIuii:

pasioxeHus, 0OMeHa, 3aMeIIeHus, — COSMHEHMS, 3aMEILICHUS, Pa3lI0KEeHUsI, 0OMEHA U PEaKIUii C

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  |y4acTHEM KOMIUJIEKCHBIX COSAMHEHHH (Ha mpuMepe

pPEaKIu U peaKkIuu TUIPOKCOKOMILJIEKCOB aJIFOMUHHUSI U ITUHKA);

KOMIUIEKCO00pa3oBaHus (Ha MpUMepe |— OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi C UCIIOIb30BAHUEM

TUIPOKCOKOMILJIEKCOB JIIOMUHMSI U |METO/Ia DJIEKTPOHHOTO OajaHca;

[IMHKA) C Y9aCTHEM HEOPTAaHUYECKUX |— C yJaCTHEeM KOMIUICKCHBIX COCTUHEHHH (Ha TIpUMepe

BELIECTB TUAPOKCOKOMILUIEKCOB IIUHKA U QJTFOMUHHUS).
2. 3ajauM Ha pacyeT KOJIMYECTBEHHBIX XapAKTEPUCTUK IPOIYKTA
peaKkuu COeTUHEHHS; MACCOBOUM MITM OOBEMHOM JIOJTH BBIXOJIa
MIPOJIYKTa PEAKIIMKM COEUHEHUS OT TEOPETUYECKHA BO3MOKHOIO;
00BEMHBIX OTHOILIEHUH Ta30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
UCXOJHBIX BEILIECTB U MPOJYKTOB pEaKLUU; Macchl (00beEM,
KOJIMYECTBO BEILECTBA) MPOIYKTa PEAKIIMU, €CIIH OJTHO U3 BEIIECTB
JIaHO B BUJIE PACTBOpaA C ONPEIAEICHHOW MaCCOBOM JOJIEH
PacTBOPEHHOTO BELLIECTBA

2.2 |DnektponuTudeckas CocraBnaTh ypaBHEHUs XUMUYeckuX |1. 3amaHus Ha cOCTaBICHUE MOJIEKYJISIPHBIX U MOHHBIX PEaKluii ¢
JUCCOLIMAITMS M HIOHHBIM OOMEH |peakiiy HOHHOTO OOMEHA C YUYaCTHEM |y4aCTHEM OKCHUJIOB, KHCIIOT, OCHOBAaHUW U COJICH, MOHHBIX

HEOPTraHUYECKUX BEILECTB peakiuii TUIpoJin3a CoJiel, yCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIBI.
2. JJabopaTtopHnasi pabota «Peakiuu ruaposmsa

3 |Pa3men 3. CTpoenue u HccnenoBars cTpoenue u cBoiictBa |KonTposbHas padora «CBoiicTBa HEOPraHUYeCKUX BelleCTB»

CBOIiCTBA HEOPraHuIECCKHUX
BeIIECTB

HEOPIraHnveCKuX BEIIECCTB




Moayas / Paznen / Tema

PesynbTaT 00yuenunst

Tl OeHOYHBIX MEPONPUATHH

3.1

Knaccudukanus, HomMmeHKIaTypa
U CTpOEHHE HEOPTaHUYECKUX
BEIIIECTB

KnaccudunupoBaTs HeopraHuueckue
BEIIECTBA B COOTBETCTBUU C UX
CTPOECHUEM

1. Tect «HoMmeHKI1aTypa 1 Ha3BaHNUE HEOPTAHUYECKUX BEILLECTB
UCXO0/1 U3 MX XUMUYECKOH (pOpMYIIBI MIIH COCTaBIIEHUE
XUMHUYECKON (OPMYIIbI UCXO/1A U3 Ha3BaHMsI BEILIECTBA 110
MEKIYHApOAHON WM TPUBUAIBHOM HOMEHKIIATYPE.

2. 3agaun Ha pacyeT MacCOBOM J0JIM (MACChl) XUMHUUYECKOTO
aJeMeHTa (COeTMHEHMSI) B MOJIEKYJIE (CMECH).

3. IlpakTuueckue 3a1aHus 10 KIacCU(PHUKAIMU, HOMEHKIIAType U
XUMHUYECKHM (HOpMyIaM HEOPTaHUYECKUX BEIECTB PA3INYHBIX
KJIACCOB.

4. IlpakTuyeckue 3aaHNs Ha ONpEAEICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH BUJa XUMHUYECKOU CBS3H U
THIA KPUCTAIMYECKON PEIETKH

3.2

Du3uko-xUMHUYECKHUE CBOMCTBA
HEOPTaHWYECKHUX BEIECTB

YcraHaBiIuBaTh 3aBUCUMOCTH (DPU3HKO-
XUMHYSCKHX CBOMCTB
HEOPTraHWYECKHUX BEIIECTB OT
CTPOCHHUSI aTOMOB U MOJICKYJI, a TaK)Ke
TUTA KPUCTAIUTMYECKOMN pelIeTKH

1. Tect «OCOOEHHOCTH XUMHUYECKHUX CBOMCTB OKCUIOB, KHCIIOT,
OCHOBaHUH, aM(OTEPHBIX THIPOKCHUIIOB M COJICI».

2. 3a/1aHus Ha COCTABJICHUE YPABHEHUN XUMHUUYECKUX PEAKINH C
y4acTUEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEILIECTB!
OKCH OB MCTAJIJIOB, HEMCTAJJIOB U an)OTepHBIX DJICMCHTOB,
HEOPraHMYECKUX KUCIOT, OCHOBAaHHUM U aM(POTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX
CBOWCTBA U CLIOCOOBI MOTYyYCHHUS.

3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS HA
CBOICTBA U MOJIyY€HHE HEOPTaHUYECKUX BEIECTB.

4. JIaboparopHas padoTa «CBOICTBa METAJUIOB U HEMETAJIJIOBY




Moayas / Paznen / Tema

PesynbTaT 00yuenunst

Tl OeHOYHBIX MEPONPUATHH

3.3 |IIpousBonacTBo Heopranudecknx |OOOCHOBHIBAThH 3HAUCHUE U [IpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS IO COCTABIICHUIO
BEILECTB. 3HAUCHHUE U MPUMEHEHNE HEOPTraHUYECKUX XUMUYECKHUX PEaKlUid ¢ yuacTUeM HEOPTaHMYECKUX BEIIECTB,
IIpUMEHEHUE B OBITY U Ha BEIIECTB B OBITOBOII U UCIOJIb3YEMBIX JIJISl UX UACHTU(PHUKAIIUU U IPOMBIIITICHHBIX
MIPOU3BOJICTBE MIPOU3BOJICTBEHHON JESTENbHOCTH CIO0COOO0B MOJIY4YEeHHUS

YyelioBeKa X PU3NKO-XUMUYECKUMU
CBOMCTBaMHU
4  |Pa3nen 4. Ctpoenue u HccaenoBars crpoerue u cBoiictBa |KoHTposabHasi padora
CBONCTBA OPraHU4YeCcKHUX OpPraHNu4YecKuX BellecTB «CTpoeHHUe U CBOIiCTBA OPraHNYeCKHX BellecTB)
BeleCTB

4.1 |Knaccugukanus, cTpoeHHE U KnaccudunumpoBats opranuyeckue 1. 3amaHus HA COCTaBJIIEHUE HA3BaHUN OpPraHMYECKUX COEIUHEHUM
HOMEHKJIaTypa OPraHUYeCKUX  |BELIECTBA B COOTBETCTBUHU C UX M0 TPUBHAIBHOW WJTM MEXKIYHAPOIHON CUCTEMATUUYECKON
BELIECTB CTPOEHUEM HOMEHKJIaType

2. 3agaHusi Ha COCTABJICHUE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpPMYJI OpraHMYECKHX BEIIECTB OTAEIbHBIX
KJIACCOB
3. 3ajauun Ha ompenenaeHue mpocTeneld GopMyIIbl OPraHHIEeCKOM
MOJIEKYJIbI, HCXO0/1 U3 3JIEMEHTHOTO cocTaBa (B %)

4.2 |CBoiicTBa OpraHUIECKUX YcraHaBIuBaTh 3aBUCUMOCTh (U3HKO- | 1. 3aaHus Ha COCTaBICHNE YPABHECHUN XMMHYECKUX PEAKITH C

COE€IUHEHUN

XUMHYECKHUX CBOMCTB OPraHU4YeCKUX
BELIECTB OT CTPOCHMSI MOJIEKYJI

y4acTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U
CTPOCHHUSI.

2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUNM XMMUUECKUX PEAKIIHM,
WJUTIOCTPUPYIOLIUX XUMHUECKUE CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUA TAaHHBIX PEAKIMN U T€HETUYECKON CBI3HU




Ne Mopnyas / Pa3nea / Tema PesynbTaT 00yuenunst Tl OeHOYHBIX MEPONPUATHH
OpPraHMYECKUX BEIIECTB Pa3HBIX KJIacCOB
3. PacueTHble 3a/1auyl 10 ypaBHEHUSIM PEAKIUI C yUacTUEM
OpPraHUYECKUX BEILECTB.
4. JIaboparopnas padota «I[lonyueHnue sTuieHa ¥ U3y4eHHUE €T0
CBOMCTB»

4.3 |OpraHuueckue BellecTBa B OO0O0CHOBBIBAaTh 3HAYEHUE U [TpakTMKO-OPUEHTUPOBAHHBIC 3aJAHUS IO COCTABJICHUIO
KU3HEJCATCIIBHOCTH YEJIOBEKA. |IPUMEHEHHME OPraHMYECKHUX BEIIECTB | XMMHUYECKUX PEAKIUN C y4aCTHEM OPraHMYECKHUX BELIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOM M IPOM3BOJICTBEHHOM UCTOJIb3YEMBIX JUIsSl UX UACHTU(UKALY B OBITY U
OpPraHMYECKUX BEIIECTB B NeSITeIbHOCTH YelloBeKa UX (PU3MKO-  |IPOMBIIIJICHHOCTH.

IPOMBIIITIEHHOCTH XUMHYECKHMH CBOMCTBAMH
5 |Pa3pen 5. Kuneruveckue u HccaenoBars paBHOBeCHE U KonTtpoabHnas pabora
TepMOAMHAMHYECKHE CKOPOCTh XMMHYECKHX peaKuui «CKOpOCTh XUMHYECKOH peaKluy ¥ XMMHYeCKOe PABHOBECHE»
3aKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKHX peaKkuui
5.1 |Kunernueckue 3akoHomepHocTH |HMccienoBats BiusiHUE KoHIeHTpanuu | 1. JlTaboparopHas paboTa Ha BEIOOD:

MIPOTEKAHUS XUMUYCCKUX
peaxkuuit

pearupyromux BemecTB U
TEeMITepaTyphbl Ha CKOPOCTh
XUMHYECKUX peaKIui

— «Onpenenenne 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT
KOHIIEHTPALlUH PEAruPYIOIINX BEIIECTBY;

— «Onpenenenne 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT
TeMIepaTypb».

2. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS HA
aHaM3 (aKTOPOB, BIUSIONINX HA U3MEHEHHUE CKOPOCTH
XAMHUYECKOW peaKkun




Ne Mopnyas / Pa3nea / Tema PesynbTaT 00yuenunst Tl OeHOYHBIX MEPONPUATHH
5.2 |TepmoauHaMuveckue HccnenoBaTh BIUSIHNE U3MEHEHUS 1. 3agaun Ha pacyeThl TEIUIOBBIX d()(HEKTOB XUMHUUECKUX PEAKIIUN
3aKOHOMEPHOCTH NPOTEKaHUsI ~ |KOHLIEHTPALIUK BELIECTB, pEaKLuu U OIpeJiesieHHe TUMa peakuuu (1o TeruoBoMy 3 dekTy: 3k30- 1
XUMHUYECKHX PEaKIuil. Cpezbl M TeMIepaTypbl Ha CMELICHUE |9HIOTEPMUYECKHUE).
PaBHOBecHe XuMuUeCKux XMMHYECKOT'O PABHOBECHS 2. IlpakTHKO-OpUEHTUPOBAHHBIE 3a1aHUS HA IPUMEHEHHE
peaxkuuit npunnuna Jle-lllarenbe 1ig HaXOXKICHHUS HAIIPABICHUS! CMEILICHUS
paBHOBECHS] XUMHUECKOM PeaklUu 1 aHaJIn3 (PaKTOpOB,
BIIMSIOLINX HA CMELEHUE XUMUYECKOTO PaBHOBECHS.
3. JTaGopatopHas pabota «l3yueHue BIUSHUAS Pa3THIHBIX
(akTOpPOB Ha CMEIIEHUE XUMHUECKOTO PABHOBECHSI»
6 [Pa3mea 6. IucnepcHble Hccnenoarh nucnepcuslie cucrembl | KonTposbHasi padora mo teme «/lucnepcHbie cucreMbn)
CHCTEeMbI
6.1 |/ucnepcHble CUCTEMBI U Pa3znnuaTh UCTHHHBIE PaCTBOPBHI, 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(bakTOpBl MX YCTOWYUBOCTH KOJUJIOM/IHBIE PAaCTBOPHI U 2. IIpakTHKO-OpHEHTHPOBAHHBIE PACUETHBIE 3a/1aHUS Ha
rpy0OIMCIIEPCHBIE CUCTEMBI Ha JMCIIEPCHBIE CUCTEMBI, UCIIOIb3yeMbI€ B OBITOBON U
OCHOBE XMMHMUYECKOI0 IKCIIEPUMEHTA  [IPOU3BOJCTBEHHON AEATEIILHOCTU YEI0BEKa.
6.2 |HccnemoBaHue CBOMCTB HccnenoBath GU3HKO-XUMHUECKHE JlaGopaTtopHnas pabota (Ha BEIOOD):
JMCIIEPCHBIX CUCTEM CBOMCTBA pa3IMUYHBIX BUJIOB — IIpuroToBieHue pacTBOPOB;
JMCIIEPCHBIX CUCTEM — HccnenoBanne IUCHIEPCHBIX CUCTEM.
7 Hccaenosarsb cBoiicTBa

Pa3gen 7. KauecTBeHHEIE
peakuuu 00HapyKeHH s
OpPraHu4ecKux u
HEOpPraHU4eCKUX BellecTB

OPraHMYecKUuX U HEOPraHUYeCKnX
BelIeCTB C HCI0JL30BAHUEM
Ka4eCTBEeHHbIX peakiuii

10




Moayas / Paznen / Tema

PesynbTaT 00yuenunst

Tl OeHOYHBIX MEPONPUATHH

7.1 |Oo6napyxenue Heoprannueckux |MccnenoBaTh kauecTBeHHbIe peakunu |1. JlabopaTopHas pabora (Ha BEIOOD):
KaTUOHOB U aHHOHOB HEOPraHUYECKUX BELIECTB — Ananutndeckue peakunu katnoHos [I-VI rpynm;
— AHanUTUYECKHE PEaKlIMi AaHHOHOB.
2. [IpakTryeckue 3aJjaHusi HA COCTaBJICHUE YPAaBHEHUM peaKinil
oOHapy>xeHHs1 KaTuoHOB [-VI rpynm u aHWOHOB, B T.4. B
MOJICKYJIIPHON U MOHHOU (popmax.
7.2 |O6napyxenue oprannyeckux  |MccnenoBars kauecTBeHHBIE peakiuu | 1. JlabopaTopHas pabora (Ha BEIOOD):
BEILECTB OT/AEJIbHBIX KJIACCOB C |OPraHUYECKUX COETMHEHHI — KauecTBeHHBIE peakliMM HAa OTAENIbHBIE KJIACCHI OPraHUYECKUX
MCII0JIb30BaHNEM Ka4€CTBEHHBIX |OTAEIbHBIX KJIACCOB BEIIIECTB;
peakuuin — KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COCIUHEHHUHN 110
(G YHKIIMOHATLHBIM TPYIITIaM.
2. IlpakTryeckue 3a1aHusl HA COCTaBICHUE KaUECTBEHHBIX
peakiuii 0OHapy>KEHUSI OPTAaHNYECKUX COSTUHEHUIN
Il | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlep:KaHue (coJep:KaHue MPUKJIATHOT0 MOIYJIsl)
8 |Pa3men 8. OuennBathb nocjaeacTBus ObITOBON |3ammTa Keiica (¢ yderoM Oyayuiei npogeccnoHaabHOMN
Xumus B ObITY U U NIPOU3BOJICTBEHHOM AeATEIbHOCTH |1eTeIbHOCTH)
NPOM3BOJACTBEHHOI YeJIOBEKa C MO3HIMI

JACATECJIBbHOCTH Y€/I0BECKA

IKO0JIOTHYeCKOH 0€30ImMacHOCTH

Xumus B ObITY U
MPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa

O1ieHUBaTh NOCIEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JACSATEIBHOCTH
qeJIOBEKA ¢ MO3UINI YKOJIOTHUECKON
0€30I1aCHOCTH

Keiic (¢ yaerom Oymnymieit mpodeccnoHaabHOM TeITeTbHOCTH)
Bo3MoKHBIE TEMBI KEHCOB:

1. [Torennenue k1MMarTa ¥ BBICBOOOXACHHUE Ta30BBIX THPATOB CO
JTHA OKEaHa.

2. bynyume MaTepualsl Ui aBUa-, MallliHO- U TPUOOPOCTPOCHHUS.

3. HoBble MaTepHaibl AJisi COJTHEYHBIX OaTapeii.
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Ne Mopnyas / Pa3nea / Tema PesynbTaT 00yuenunst Tl OeHOYHBIX MEPONPUATHH
4. JlekapcTBa Ha OCHOBE PACTUTENBHBIX MMPENAPaTOB
9.1 |Pa3men 9.1. UccnenoBanue u |MHTepnpeTHPOBATH XUMHYECKHE 3amuTa y4eOH0-uCcCiIe10BaTeIbCKOr0 MPoeKTa (¢ y4eToM
XHMHYECKHH aHAJIM3 00bEKTOB |IPOLecChl U siBJIeHUA B Onocdepe  (Oyayueil npodeccuoHAJIbLHOM 1eATETbHOCTH)
ouochepbl
9.1.1 |OcHOBHI J1abOPaTOPHOM BBITIOTHATE TIOTHBIN [TUKIT 1. JTabopaTopHas pabota «OCHOBBI Ja0OPATOPHOU MPAKTHKN».
MPAKTUKU B IPOGECCHOHATIBHBIX |IKCIIEPUMEHTAIBLHOTO UcciIeIoBaHus ¢ |2. TUIOBbIE pacyeThl 10 TEMAaTUKE SKCIIEPUMEHTA.
nabopaTopusax cobiroieHreM mpaBwil 0e3omacHoro  |3. 3amauyn Ha BRIYKCIICHUE CPETHETO 3HAUCHUS
O6paH_I€HI/I}I C B€IECTBaMU U SKCHCPUMCHTAJIbHBIX JaHHBIX, ITOTPCIIHOCTH.
1a60paTOPHEIM 000PYTI0BAaHUEM 4. llpeacraBneHue pe3ynbTaTOB IKCIIEPUMEHTA B PA3IMYHOM
¢dopme (Tabnuua, rpaduk, OTYET, TOKIAJ, IPE3CHTALHS).
9.1.2 | Xumuueckuit ananu3 mpo0 Bosl |MccaenoBaTh XMMHUYECKUN COCTAB 1. Tect «CBOICTBA U COCTaB BOIBD.

po0 BOIBI

2. 3aganne « XMMUYECKHI cOCTaB BOJBI, THII BOJBI M CIIOCOOEI e¢
MPUMEHEHUS» (C UCTIOIB30BaHMEM HOPMATUBHBIX JOKYMEHTOB).
3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3aJaHuUs Ha
COCTaB BOJBI M CIIOCOOBI BBIPAKEHUS KOHIIEHTPALIUI U IepecdeT
KOHIIEHTpAIUH (C UCIOIF30BaHNEM HOPMATHUBHBIX JIOKYMEHTOB).
4. JIaboparopHasi paboTa Ha BEIOOP:

— OuuncTKa BOJIBI OT 3arpsI3HEHHUI;

— Onpenenenne pH BoabI U €€ KUCIIOTHOCTH;

— OnpezienieHne KeCTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUS
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Moayas / Paznen / Tema

PesynbTaT 00yuenunst

Tl OeHOYHBIX MEPONPUATHH

9.13

XHUMHUYECKUN KOHTPOJIb
Kau4eCTBa NMPOAYKTOB IIUTAHUS

HccnenoBaTth XMUMHYECKUHN COCTaB
MPOAYKTOB MUTAHUSA

1. Tect «Opranndeckuie 1 HEOPraHMUECKHUE BELIECTBA, BXOISAIINE
B COCTaB MPOJYKTOB MUTAHU.

2. [IpakTHKO-OpHUEHTUPOBAHHBIC 3aJaHUS IO KYJIMHAPHOM
TEeMaTHKe.

3. JlabopaTopHas paboTa (Ha BEIOOD):

— OOHapy>keHue HUTPATOB B MPOJIYKTaX MUTAHUS;

— HMccnenoBanue NpoyKTOB MUTAHUS Ha HAJIMYKE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT) Ha HAJIMYHE YTIIEBOIOB (Kpaxma,
IJII0K03a, Caxapo3a)

9.14

XVUMUYECKUH aHAIIU3 TPOO
MIOYBBI

HccnenoBaTh XMMHYECKUHN COCTaB
po0 MOYBBI

1. Tect o TeMe «XMMHUYECKUIA COCTaB HEOPraHUYECKUX U
OpPTraHUYECKUX YI0OpEHUID».

2. 3amanne «B3anMocCBsA3b cocTaBa ITOYBEI, THII IOYBEI U €€
Ha3HAYCHUSI.

3. JlabopaTopHas pabota (Ha BEIOOD):

— O6HapyxeHrne HeOPraHUUECKUX MpUMecel B Mpo0Oax MOYBHI;
— Onpenenennie pH BogHOIM

BBITSDKKH TTOYBBI, €€ KUCIOTHOCTHU U IIET0YHOCTH

9.15

HccnenoBanue 00bEKTOB
o6uocdepsl

HccinenoBaThs XMUMHUYECKUH COCTAB
00BEKTOB OMOC(Ephl Ha IPUMEpPE
MPOJIYKTOB MUTAHUSL, BOJIbI U MOYBBI

YueOHo-Hccae0BaTeIbCKUN MTPOCKT B 00JIACTH UCCIICIOBAHMS
00BEKTOB OHOChEPHI.

Bo3MoKHBIE TEMBI IIPOEKTOB:

1. UccnenoBanue cocraBa MUHEPaJIIbHOM BOJIbI M PEKOMEHIalluH
10 €€ UCIIOJb30BaHHUIO.

2. UccnenoBanue pa3pyuiaroero AeMCTBUS TPUPOIHOM BOIBI HA
CTPOUTEIbHBIC MATEPHAIIBI.

13




Moayas / Paznen / Tema

PesynbTaT 00yuenunst

Tl OeHOYHBIX MEPONPUATHH

3. CocraBieHue nMpoeKTa IIBETHUKA/0ropo/ia/caia B 3aBUCIMOCTH
OT COCTaBa MPOaHATU3UPOBAHHBIX MTOYB.

4. CocraBieHue cOaTlaHCUPOBAHHOTO MEHIO Ha JICHb (HEENI0) B
3aBHCHUMOCTH OT COJEpPKaHUS XUMUYECKUX MAKpPO U
MHUKPO3JIEMEHTOB B IPOAYKTAX MUTAHMUS.

5. UccnenoBanue KauecTBa NUTHLEBOM BOBI.

6. VccnenoBanue npoO BOIONPOBOAHOM BOABI HA IPEAMET
YCTpaHEHUS JKECTKOCTH.

7. YCTpaHEeHUe )KECTKOCTU BOJIBI B CEIIbCKOXO03MCTBEHHOMN
JeSITeIbHOCTH

9.2

Pasznen 9.2. UcciienoBanme u
XHMHYECKHH aHAJIN3 00HLEKTOB
TexHochepbl

HNHTepnpernpoBaTh XMMHYECKHE
Npoueccsl U siBJeHUs B TexHochepe

Y4eOHO-ncCIe0BATEIBCKUH MPOEKT (€ y4eToM OyayLuei
npo¢eccCHOHATBHOM 1eSITeJIbHOCTH)

9.21

OCHOBBI JTaOOPaTOPHOM
NPaKTUKA B IPOQECCHOHATBHBIX
nabopaTopusax

BEBITOTHATE TOMHBIN ITHUKIT
AKCTIEPUMEHTAIBHOTO UCCIIEIOBAHUS C
COOJTI0ICHHEM TPABHIT O€301TaCHOTO
oOparreHus ¢ BEeIeCTBAMH U
n1abopaTOpHBIM 000PYI0BAaHUEM

1. JTabopaTopHas pabota «OCHOBBI JA0OPATOPHOU MPAKTHKN .
2. TunoBble pacyeThl MO TEMATUKE IKCIEPUMEHTA.

3. 3agauyu Ha BBIYMCIICHUE CPEIHETO 3HAYEHUS
9KCIIEPUMEHTANBHBIX JAHHBIX, TOTPEIIHOCTH.

4. IlpencrapiieHUE PE3yIbTATOB SKCIIEPUMEHTA B PA3JIMYHOM
¢dopme (Tabnuua, rpaduk, OTYET, TOKIA], IPE3CHTALHS).
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Moayas / Paznen / Tema

PesynbTaT 00yuenunst

Tl OeHOYHBIX MEPONPUATHH

9.2.2

XUMUYECKUH aHAIIU3 TPOO
TEXHUYECKON BOILI

HccnenoBars XUMHUYECKUN COCTAB
po0 TEXHUYECKON BOJIBI

1. 3agauu Ha ompeieNIeHuE METANIOB, HEOPTaHUYECKUX aHUOHOB U
OpraHUYECKUX BEILECTB B TEXHUYECKOM BOJE pa3HOTO Ha3HAYCHUSI.
2. [IpakTHKO-OpHEHTUPOBAHHBIE TEOPETUUECKHUE 3aaHUS Ha
COCTaB BOJIBI ¥ CITOCOOBI BBIPAKEHHUSI KOHIICHTPALIUNA U TIEPECUET
KOHIICHTpaIui (C UCIOJIb30BaHUEM HOPMATHBHBIX TJOKYMEHTOB).
3. 3amanne « XMMHYSCKHI COCTAaB TEXHUYCCKOM BOJIBI, THIT BOJBI K
CIOCOOBI ee MPUMEHEHHS (C HCTIOTH30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JIaboparopHas paboTa (Ha BBIOOD):

— Onpezenenne XJI0pUI0B METOJOM TUTPOBAHUS B TEXHUUECKOU
BOJIE;

— Onpenenenne KeCTKOCTH TEXHUYECKOM BOABI METOIOM
TUTPOBAHUS

9.2.3

XUMUYECKUN KOHTPOJIb
KayecTBa BO3/1yXa

Uccnenosars conepxkanue
YTJIEKHUCIIOTO Ta3a B BO3IyXe

1. Tect mo Teme «XUMHUYECKUH COCTaB aTMOC(EPHOTO BO3AyXa U
BO3JIyXa pabouei 30HbBI».

2. [IpakTHKO-OpHUEHTUPOBAHHBIC 3aJJaHNSI HA XUMUYECKUI aHAIN3
cocTaBa BO3/yXa.

3. JTabopatopHas pabora «OnpeneneHue coaepKaHus
YTJIEKHUCIIOTO ra3a B BO3/1yXe

MOMEIICHUS IKCIIPECC-METOIOM»
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Ne Mopnyas / Pa3nea / Tema PesynbTaT 00yuenunst Tl OeHOYHBIX MEPONPUATHH
9.2.4 | Xumuueckuil anaius mpoo HccnenoBath npoObl MaTepHraioB 1. ITpakTUKO-OPUEHTHPOBAHHBIE 3a/1aHUS 110 XUMUYECKOMY
MaTepHajIoB CTPOUTEIHHO- CTPOUTEIbHO-PECTABPALIMOHHOM aHaIu3y Mpod MaTepualioB CTPOUTEIHLHO-PECTaBPAIHOHHON
pecTaBpallMOHHOM J1EeATEIbHOCTH 1€ TEIHOCTH U AU3aiiHa NeSITeIbHOCTH U IN3aiiHa.
U Iu3aiiHa 2. JJabopaTtopHnasi pabota (Ha BEIOOD):
— M3rotoBienne kpacok (o00p MUIMEHTOB U CBSI3bIBAIOLINX
BEIIECTB);
— HccenenoBanue CBOMCTB BSKYILMX BEIECTB HA IIPUMEPE THUIICA
9.2.5 |HUccinenoBanne 00ObEKTOB HccnenoBars XUMHUYECKUI COCTAB YueOHo-Hccae0BaTeIbCKUN MTPOCKT B 00JIACTH UCCIICTOBAHUS

TeXHOCHEPHI

00BEKTOB TeXHOC(hEPHI Ha TPUMEPE
TEXHUYECKOHN BOJbI U MAaTEPHAJIOB
CTPOUTENBHO-PECTABPALIMOHHON
JIeSITeNIbHOCTU U Au3aliHa

00BEKTOB TEXHOC(HEPHI.

Bo3MoxHBIE TEMBI IPOEKTOB:

1. KonTposb kayecTBa TEXHUYECKOM BOJIbI pa3HBIX BUJIOB B
cootBeTcTBUM ¢ MeTogukamu mo I'OCT.

2. Co3ziaHue 1eKOpaTUBHOW HITYKAaTypKH.

3. IIurMeHTEI B U3EIUIX U3 CTEKIIA.

4. UccnenoBanue pa3pymiaromero AeMCTBUS BOIbI Ha
CTPOUTEIIbHBIC MaTEPHAIIHI.

5. O1eHKa COCTOSIHHSI BO3AyXa paboyveil 30HbI CIIeIHAINCTa
(TexHosora, CTpOUTENS | T.II., C YYETOM 00JIacTH
po(hecCHOHATLHOM e TEILHOCTH ) B COOTBETCTBUU C
HOPMAaTUBHBIMH JIOKYMEHTAMU
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2. OneHoYHbIE CPEACTBA M0 TUCUUIIMHE «XUMHS»

2.1. OueHo4HbIe CpPeACTBA TEKYIIEro KOHTPOJISA M0 TUCHHUILINHE « XUMUI»

Texymuii KOHTPOIb pPE3yJIbTAaTOB OOYUEHHS MOXKHO OCYIIECTBIATH Pa3IHUYHBIMU
METOJIaMU U C TIOMOIIBIO PA3JIMYHBIX OIEHOYHBIX cpeiacTB. [lo aucumminue «XuMHS» B
KauecTBE CPEACTB TEKYIIEro KOHTPOJI MPUMEHSIOTCS BOMPOCHI JIJIsi OPraHU3alUd YCTHOTO U
MMCBMEHHOTO OIIPOca, CUCTEMBI 3aJJaHHi B TECTOBOM dopMe, 3a1a4u U YIPaKHEHUS, TPAKTUKO-
OpUEHTUPOBAaHHBIE 3aJaHus (TEOPETHYECKHE, pPACUYETHbIe, CUTYyallMOHHbIE), J1a0OpaTOpHBIE
paboThl U ApyrUe OLIEHOUHbIE MeponpusaTus. Hike mpuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuii B TecTOBOM opme

Cucrema 3amaHuii B TE€CTOBOM (popMe — 3TO cojepiKareiabHas CUCTEMa, OXBAThIBAIOINAS
B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HAHUI. B oTIU4Me OT TECTOB, B CUCTEMAaX 3a/laHuil BEPOSITHOCTh
MPABIJIBHOTO OTBETA Ha MOCJIEAYIOIIee 3aJaHUEe MOXKET 3aBUCETh OT BEPOSTHOCTH MPABUILHOTO
OTBETa HA MPEIBITYIINE 3aTaHMSI.

Jlis Toro 4troObl Ha OJHOM COJEpPXKATeIbHOM MaTepuaie MOXHO OBLJIO COCTaBHUTH
HECKOJIbKO BapHaHTOB TECTa, KOHCTPYHUPYIOT 0a3zy 3amaHuii B TecToBod ¢opme. Ecmu ecth
KOMITBIOTEPHBIE TIPOrpaMMbl F€HEpallii TECTOB, TO B MPOrpaMMy CO3JIaHUSI TECTa BBOJIUTCS
0a3a, BKJIIOYaromas B ce0s mapajuiesbHbIe MO COAEPKAHUIO U TPYAHOCTH BapUaHThI OJTHOTO U
TOTO K€ 3aJ]aHusl. DTO O3HAYAET, YTO MIPOBEPKA 3HAHUS IPU3HAKOB, CBOICTB, COCTaBa, (O yHKITUH
OJTHOTHITHBIX OOBEKTOB MOXET OBITh OpraHM30BaHa Ha 0a3e OJHOTO W TOTO KE 3aJaHWs,
MEHSIOIIETO B CBOEM TEKCTE TOJIBKO Ha3BaHHE ITHUX OOBEKTOB. DTH 3a/laHUsl HA3bIBAIOT
(aceTHBIMU, T.€. UMCIOIIMMH ITEPEMECHHBIE JIEMEHTHI.

[IpuBemeM mpumep cHUCTEMBbl 3aqaHUK B TeCTOBOWM (opme, BKIOUaromeld (aceTHbIe
3amanus (paceTsl B 3a1aHUH 3aKIIIOYCHBI B (DUTYPHBIE CKOOKH).

HaszBanue Tembl Tema 1.1 «CTpoeHre aTOMOB XMMUYECKUX IJIEMEHTOB U
IpUPO/Ia XUMUUECKOH CBSI3U»

Pesynbrar 00y4ueHus CocraBnarh XuMHUeckue (GOPMYJIbl COSAUHEHUW B
COOTBETCTBUU CO CTEMEHbIO OKUCICHUS XUMHUYECKUX
DJICMCHTOB, nucxonsa nu3 BaJICHTHOCTU )41
AJNEKTPOOTPULIATEIBHOCTH

OO01LIMe KOMIETEHIIUA OK 01

Bbi0epuTe 01MH NpaBUJIbLHbIN OTBET:

1. Atomsl C 1 Si UMEIOT OJMHAKOBOE YHCIIO:

A) HEHTPOHOB B s/Ipe

b) suepreruueckux ypoBHeit

B) 311eKTpoHOB Ha BHEIIIHEM HEPTEeTHUECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux snemMeHToB Li-Be-B—C meramimyeckue cBolicTBa:
A) ycumBaroTcs

b) ocmabeBarot

B) He MensttoTCs

I') u3MeHsI0TCS IepUOIUIECKH
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3. K s-nieMeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I Br

4. Tlyrem coenrHeHUsT aTOMOB 10,1 HOMepoM 11 u 17 0O6pa3yercst BEIMIECTBO C
XUMHUYECKOH CBA3BIO:

A) noHHoi

b) xoBasieHTHOM TTONSIPHOM

B) koBasieHTHOM HEMOISIPHOU

I') metannnueckoit

5. {KOIM4YECTBO JIEKTPOHOB B aTOME; KOJTMYECTBO IHEPTCTUUECKUX YPOBHEH; KOJIMUECTBO
AJNIEKTPOHOB HA MOCIEIHEM JSHEPTreTHYECKOM YpPOBHE; KOJIMYECTBO MPOTOHOB B SApE aToMa}
COOTBETCTBYET

A) HOMEpY TIepro/a

b) Homepy rpymiib

B) nmopsiakoBomMy HOMEpY

6.{xmopuay 6apus, anmasy, aMMUaKy, CEpHOU KUCIIOTE } COOTBETCTBYET

A) nOHHasi XUMUYECKas CBSI3b

b) xoBaneHTHas MONIIpHAs XUMUYECKas CBSI3b

B) xoBanieHTHAas HEMOIpHAsI XUMUYECKasl CBSI3b

7. {cBs3b, OOpa30BaHHAs 3a CUET 00pa30BaHUs OOIINX AJICKTPOHHBIX MMap; CBA3b,
oOpa3zoBaHHas 3a cYeT 0000IIECTBICHUS BAIGHTHBIX 3JIEKTPOHOB; CBs3h, 0Opa30BaHHAS 3a CUET
ANEKTPOCTATUYECKUX CUJI IPUTSIKEHHS } HAa3bIBACTCS

A) noHHo

b) Mmetamnmmaeckoit

B) koBanienTHOM

8. {B mopsIKEe BO3pACTaHMS METANIMYECKUX CBOMCTB; B TIOPSIKE YOBIBAHUS paaryca
aTOMOB; B TIOPSJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYMX BOAOPOTHBIX
COCTMHEHUH } 2JIEMEHTBI PACIIONOKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

9. Kakoe u3 cyxaennii BepHO Jutsi 371eMeHTOB { VA rpynmsl , [VA rpynmsr, [A rpynmsn}

A) obmas popmyra JieTydero BogopoaHoro coequnenus RH4

b) He 00pa3yroT neTy4nx BOJAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiieHus SHEPreTUIECKOTO YPOBHS HE XBAaTAET TPEX IICKTPOHOB

10. Cpenu Berects, ykazanusix B psaay {NHs, Oz, HCI, SO»; CaO, HNO3, Cl2, CO2;
H2S04, HI, CuCI2, CH4, NH3} konn4yecTBO COeTMHEHHI C KOBAJCHTHOM MOJISPHOM CBA3BIO
paBHO

A) Tpem

b) nBym

B) uetbipem

11. Xumudeckas CBS3b B MOJIEKYJIaX {030HA U XJIOpUA KBNS, CEPHOU KUCTIOTHI U
XJIOPUJIA AaMMOHUST; CEPHON KUCIIOTHI U 030HAa} COOTBETCTBEHHO
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A) KoBaJIeHTHAas TOJISIPHAs U MOHHAS

b) xoBaneHTHas MOJIIpHAs M KOBAJIGHTHAS HETOISIpHAsI

B) xoBaneHTHas HEMONApHAs U HOHHAS

Kak BHIHO W3 TNPUBEACHHOTO TNpUMeEpa, Kaxaoe QaceTHOE 3aJaHHe MOXKET ObITh
peoOpa3oBaHO B HECKOJIBKO PA3IUYHBIX BAPHAHTOB OJHOTO 33JaHUS TECTOBOW cUCTeMbl. [Ipu
OpraHu3aliyi aBTOMAaTU3HUPOBAHHOTO TEKYIIET0 KOHTPOJIS MOSIBIISIETCS BO3MOXKHOCTD T'€HEpaliu
OOJIBIIIOTO KOJIMYECTBA BAPHAHTOB TECTa, MPU ITOM 3aJaHUs, MOJydeHHbIE u3 ¢aceTa, OyayT
MapajuleNbHbI [0 COACPKAHUIO U TPYTHOCTH.

2.1.2. llpakTHyecKkue 3a1aHUS U 32124

[IpakTrueckue 3anaHus U 3a7a4d, YACTO HMCIOJb3yeMble B KadyeCTBE AUAAKTUYECKUX
CPEICTB B €CTECTBEHHOHAYYHBIX JHMCIMILINHAX, TAK)KE MOTYT OBITh (paceTHHIMU. B03MOKHO
MPUMEHECHHE 33/1a4 C BapHaHTaMU OTBETa JJIsl yI00CTBa OpraHU3alliid aBTOMATH3UPOBAHHOTO
KOHTPOJISL.

[IpakTuueckue 3a1aHus U 3a7a4d IPECTaBICHbI B pa3Jienax:

1. OcHOBBI CTpPOeHHSI BellecTBAa — 33Jaud Ha COCTaBICHHE XUMHUYECKUX (OpMYI
JIBYXaTOMHBIX COSIMHEHUN (OKCUIOB, CYIb(OHIOB, THAPUIOB U T.I1.).

2. XumMuuyeckue peakuum

2.1. 3amaum Ha COCTaBJICHUE YPAaBHEHUM peaklMii: COeAMHEHUS, 3aMEILICHUS, PA3JI0OKEHUS,
oOMeHa M PeaKIfii ¢ y9acTHeM KOMIUIEKCHBIX COSTUHEHHH (Ha IpUMepe THIPOKCOKOMIUIIEKCOB
QITIOMUHHUS ¥ [IUHKA); OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIOIb30BAHUEM METO/A
JNEeKTpOHHOro  OajaHca; ¢  y4yaCTHeM KOMIUICKCHBIX COCOUHEHHH (Ha  mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS).

2.2. 3ajgaun Ha pacyeT KOJUYECTBEHHBIX XapaKTePUCTHK MPOAYKTa PEAKIMH COCAMHECHNUS;
MaccoBOW WM OOBEMHOW JOJM BBIXOJA MPOJYKTa pPEaKUUU COEAUHEHHS] OT TEOPETUYECKH
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHUH Ta30B; KOJWYECTBEHHBIX XapPaKTEPUCTUK HCXOIHBIX
BEIIIECTB W TPOJIYKTOB PEAKIIMH; MacChl (00BEM, KOIMYECTBO BEIIECTBA) MPOIYKTA PEaKIUH,
€CJIM OJHO U3 BEILIECTB JaHO B BUJIE PACTBOPA C OMPEACIICHHON MAaCCOBOM J10JIei pacCTBOPEHHOTO
BELIECTBA.

2.3. 3agaHus Ha COCTaBJICHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIHI C y4aCTUEM OKCHUJIOB,
KHUCJIOT, OCHOBAHUN U COJIEH, MOHHBIX PEAKLHUKU THIPOJIN3Aa COJIEH, YCTAHOBICHUE U3MECHECHUS
KHCIIOTHOCTH CPEbI.

3. CTpoeHue ¥ CBOMCTBAa HEOPraHUYECKUX BElECTB

3.1 3amaum Ha pacyeT MaccoOBOM MO (MAacChl) XMMHUYECKOTO JIEMEHTA (COCAMHEHUS) B
MoOJIeKyJIe (CMecH).

3.2. Ilpaktuueckue 3agaHusl TO KIacCU(PUKAIMKU, HOMEHKJIATYpE W XHUMHYECKUM
(dbopMyliaM HEOPraHUUYECKUX BEIIECTB PA3IMYHBIX KIACCOB.

3.3. Ilpaktuueckue 3aJaHus HA OIpEACICHHE XUMHUYECKOM AaKTUBHOCTU BEILECTB B
3aBUCUMOCTH BUJIa XMMUYECKOU CBSI3M U THUIIA KPUCTAITUTMYECKOM PELIETKH.

3.4. 3agaHus Ha COCTABJICHHUE YPAaBHEHUU XMMHYECKUX PEAKIUN C yYaCTHUEM MPOCTHIX U
CIIO)KHBIX HEOPraHMYEeCKUX BEIIECTB: OKCHIOB METAJJIOB, HEMETAIOB M aM(OTEepHBIX
JJIEMEHTOB; HEOPraHMYEeCKHX KHUCJIOT, OCHOBaHMH U  aM(pOTEpHBIX THAPOKCHUJIOB,
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIHUX UX CBOICTBA U CITIOCOOBI MOTYyUEHUSI.

4. CTpoeHue U CBOIICTBA OPraHNYeCKUX BeleCTB

4.1. 3aganus Ha cocTaBIEHHE HA3BaHUN OPraHUYECKUX COEAMHEHNN 110 TPUBUAIBLHON MIIH
MEKIYHAPOAHON CUCTEMaTUYECKOW HOMEHKIIATYPE;
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4.2. 3agaHus Ha COCTaBIICHHE TIOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOpMYIT
OpPraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB.

4.3. 3agauu Ha ompeAeTIeHUE MPOoCcTeIeH (opMyIIbl OpraHMYECKONH MOJIEKYJIbI, HCXOIS U3
3JIeMEHTHOTO cocTaBa (B %).

4.5. 3amaHus Ha COCTaBJICHME YpPAaBHEHUN XUMHUYECKMX peakUuid ¢ y4dacTHEM
OpPraHUYECKHX BEIECTB HA OCHOBAaHUU UX COCTAaBA U CTPOCHHMUS.

4.6. 3amaHus Ha COCTABJICHUWE YPABHEHUU XUMHUYECKUX PEaKIUW, WUIIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA C yYETOM MEXAaHHW3MOB IIPOTEKAHUS JAHHBIX PEAKIMI U T€HETHYECKOMN
CBSA3U OPraHUYECKUX BEUIECTB PA3HBIX KJIACCOB.

4.7. PacueTHble 3a]a4M 110 YPAaBHEHUSAM PEAKLUN ¢ y4aCTHEM OPraHMYECKHX BELIECTB.

5. KuHernueckme ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTM MPOTEKAHUS
XHUMHYECKHX peaKui

5.1 IlpakTnueckue 3aiaHusl Ha OLIEHKY M3MEHEHHS CKOPOCTU XMMMUECKON pPEaKkLHUH U
HaIlpaBJICHUs CMEILEHUs PAaBHOBECHS C HCIIOIb30BaHueM npuHiuna Jle-Illarense.

5.2 3agaun Ha pacyeThl TEIIOBBIX d(PPEKTOB XUMHUUECKUX PEAKIIUN U ONPEACIICHUE THIIA
peakmuu (1mo TermioBoMy 3G (EKTy: 3K30- U YJHIOTEPMHUIECKHUE).

6. IucnepcHbie cuCTEMBI

6.1. 3amaun Ha IPUTOTOBIIEHUE PACTBOPOB.

7. KadecTBeHHble peaknuu OOHAPYKEHUS] OPraHUYeCKHMX M HEOPraHHuYecKHX
BellecTB

7.1. [IpakTHueckue 3a1aHus Ha COCTaBJICHHE YpaBHEHU peakinii 0OHapyKeHUs KATHOHOB
I-VI rpynin u aHUOHOB, B T.4. B MOJICKYJIIPHON U MOHHOU (popMax.

7.2. TlpakTudeckue 3aJaHUs HA COCTABJICHUE KAYECTBEHHBIX DPEAKIUNA OOHAPYKECHH
OpraHNYeCKUX COCTUHEHUH.

9.1. UcciienoBanue 1 XUMUYECKUI aHAJIN3 00beKTOB OHoC(hepbl

1. TunoBbIe pacyeThl MO TEMATUKE IKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCJICHUE CPEIHEr0 3HAYCHHUS JKCIEPUMEHTAIbHBIX JaHHBIX,
MOTPEIIHOCTH.

3. 3aganue «XMMHUYECKUH COCTaB BOJBI, THII BOJIBI U CIIOCOOBI €€ MPUMEHEHHs» (C
WCII0JIb30BaHUEM HOPMATUBHBIX JIOKYMEHTOB).

4. 3ananue «B3anMoOCBA3b COCTaBa MMOYBBI, TUII IOYBBI U €€ HA3HAUCHUS».

9.2. UcciienoBanue 1 XMMUYECKHUI aHAJIN3 00bEKTOB TeXHOC(hepbI

1. TunoBbIe pacyeThl MO TEMATUKE IKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCJIEHUE CPEIHEr0 3HA4YEHUS HKCIEPUMEHTAJIBHBIX [JaHHBIX,
MIOTPEIIHOCTH.

3. 3agaun Ha ONpEACNICHHE METAJJIOB, HEOPraHWYECKUX AHHMOHOB M OpPraHUYECKUX
BELIECTB B TEXHUYECKOW BOJIE PA3HOIO Ha3HAUEHUSI.

4. 3amanne «XMMHYECKHH COCTAaB TEXHUYECKOM BOIBI, THI BOOBI U CIIOCOOBI €€
MPUMEHEHUSD» (C UCTIOJIB30BaHNEM HOPMATUBHBIX IOKYMEHTOB).

IIpuMmepsl 32524 10 pa3HBIM TeMaM AUCHUILIMHBI

I. C BapuanTamu oTBETOB

1. B peakmuto, TepMoxumMudeckoe ypaBHeHue kotopoit S + Oz = SOz + 297 x/[x, BcTynuia
cepa maccoi 1 r. KonndecTBo TEMIOTHI, BBIAEIUBILEECS IIPU ITOM, PABHO:

A) 9,28 x/Ix

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

2. YKaxuTe coJib, BOAHBIA PACTBOP KOTOPOU UMEET LIEJIOUHYIO CPEAY

A) cynbdar xanus

b) xnopug anmomunus

B) xapGonat kanus

3. Onpenenute Ha3BaHME BEUIECTBA, INIaBHAS LIEMb KOTOPOTO COCTOUT U3 YETHIPEX aTOMOB
yraepoaa, COAEPKUT KapOOKCUIIbHYIO TPYIIITY U OJHY IBOMHYIO CBSI3b, @ TAKKE PATUKATIbl METUI
U ATHIL

A) 3-metni-3-3TunOyTeH-3-0Bast KHCI0Ta

b) 3-meTun-2-3tun0yren-3-oBasi KUCIOTa

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

daceTHbIC 32124

4. CocraBpTe XUMHUYECKUE (OPMYIIBI ABYXaTOMHBIX COCAMHEHUN: {CHIIMIUJ KabIlHs,
ruapun 6apus, cyabdua sxenesa (I1I), okcua azota (II), okcun amomunaus, Ximopua xenesa (11),
Hutpu 6apus, okcua prytu (1), okcua cypbsmsr (V); okcua menu (1), xmopun prytu (II), Hutpug
KaJIisl, CWUIMIM MarHus, THUApu7 amtoMunus, cyiabdua ceunna (II), Opomua 1mmHka, OKCH
yraepona (1), okeun xmopa (V); autpua Hatpus, nonun meau (I), okena xpoma (II), okcua azora
(V), ruapun marpus, xiopun xpoma (II1), okenn kanus, okcuna mbibsika (I111), cynpdun nuHka}.

5. Ilpu B3aumoneiicteuu {40; 20; 35}  cmecu {cepeOpa 1 IUHKA; [IMHKA U MEIU; MEIU U
kKele3a} C CONSTHOM KHCIOTOM BbIIEMIOCh {6,72; 2,24; 5,6} n raza (da.y.). Omnpenenute
MaccoByto 7010 (B %) {1mHKa; MeH; jKene3a} B CMECH.

6.YpaBHANTE OKUCIUTEIIBHO-BOCCTAHOBUTEIILHYIO PEAKIIUIO

{MnO; + H2SO4 = MnSO4 + O2 + H20;

Zn + KoCr207 + HaSO4 = ZnSO4 + Cra(S04)3 + KaSO4 + H20;

KCIOs + S = KCI + SOz} meromoM 351eKTpOHHOTO OaiaHca; OmpeaeTuTe OKUCIUTEIb
BOCCTaHOBUTEb.

7. Onpenenure MOJEKYISIpHYIO (opMyiy yrieBoaopona, coaepxkamero {80%; 85,7%;
75%} yraepoma. OTHOCUTENbHAs IUIOTHOCTh TMApPOB BEIIECTBA IO {BOJOPOAY; BO3AYXY;
kuciopoay} pasHa {15; 1,931; 0,5}.

A) CsHs

b) CoHe

B) CH4

BonpocuresbHbie GopMyJIHPOBKH:

8. Kakast macca yKCyCHOM KHCJIOTHI TOTpeOyeTcsl I CUHTE3a dTHanerara maccou 140,8
r. Beixon a¢upa npumure paBHbIM 80% OT TEOPETHUECKU BOZMOXKHOTO.

9. KakuM peakTHBOM MOXHO OTJIMUUTH INIMLEPUH OT I0K03bl? CoCTaBbTE ypaBHEHHE
KaueCTBEHHOW PEeaKIuu Il OOHAPYKEHUSI MHOTOATOMHBIX CIUPTOB Ha MPUMEPE TIIULIEPHHA.

10. C moMoIp0 Kakoro peakTuBa MOXKHO pacno3Hath ranoreHua-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHUSI KaY€CTBEHHBIX PEAKIIMl B MOJICKYJISIPHOW M MOHHON (popMax. YKaKuTe
MPU3HAKU PEAKIIUH.

3amaun, KaKk U JApyrue AUJAKTUYECKUE 3aJaHUs, MOTYT BBINOIHATH OOY4YaIOIIyI0 H
KOHTPOJIHUPYIOIYI0 QpyHKIMH. Perienue 3agau MOXKET OCYIIECTBISATHCS HA Pa3IMYHbIX TUIAX U
ATarnax 3aHATHIM.
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2.1.3. IIpaKkTUKO-OPHMEHTHPOBAHHbBIE 3aaHUS

[IpakTKO-OpUEeHTUPOBaHHBIE 3aJaHus (KaK TEOpPEeTUYECKHUe, TaK U PaCUETHBHIE),
HaNpaBJICHbl Ha Pa3BUTHE PE3YJIbTATOB OOYYCHHsS] OCHOBHOTO MOAYIs (paszensl: «OCHOBBI
cTpoeHusi BemiecTBa», «CTpoeHHE M CBOMCTBA HEOPraHMYECKHX / OPraHMYECKUX BEIECTBY,
«Kunernueckne 1 TEpMOJIMHAMHYECKUE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUECKUX PEAKIUIN»,
«/lucnepcHble CHUCTEMBI») U BBIIBICHHE XUMHYECKOW CYIIHOCTH OOBEKTOB MPHUPOJIBI,
MIPOM3BOJICTBA U ObITa, C KOTOPHIMH YEJIOBEK B3aMMOJECHUCTBYET B IMpOIEcCEe MPaKTUUECKOM
NEeATETLHOCTH (MPUKIIATHON MOJTYJIB).

[IpakTUKO-OpUEHTUPOBAHHBIE 33JaHUS MOXHO OIPENECNINTh KaK NeJaroru4ecku
nepepaboTaHHblii  (parMeHT TPO(ECCHOHATBLHOW  JEATENbHOCTH  crenuanucra. OHu
paspabarbIBaloTCs JUIsI TNPOBEPKM 3HAHUM M YMEHMHA O0Oydaroumuxcsi JeWCTBOBAThH B
MPAaKTUUECKUX, HETUIUYHBIX, SKCTPEMAJbHBIX U Jpyrux curyanusax. llpu wusydeHun
JTUCHUTITUHBI « XUMUS» MPAKTUKO-OPUEHTUPOBAHHBIC 3aJJaHUS IPUMEHSIOTCS JJI1 aKTUBU3AIUHI
yueOHO-TT03HABATEIbHON IEATEILHOCTH 00yUYaIOUIMXCS MyTEM «IIOTPY>KEHHUS» UX B MPOOIEMbI
XUMHUYECKUX WCCIIEOBAaHNN, BO3HUMKABUIMX B MCTOPUU PA3BUTHS HAyKH, WIA HMEIOIINUX
MIPAKTUYECKOE 3HAYECHHE JIJIS1 YEJTOBEKA.

[IpuBeneM nmpumepsl MPAKTUKO-OPUEHTUPOBAHHBIX 33aJaHUM MO pazaenaM «CTpoeHue u
CBOMCTBA HEOPraHMYECKUX BelIECTB», «CTPOEHNE U CBOMCTBA OPraHMYECKHUX BEIIECTBY.

1. KapOokcurepanus

HasBaHue TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTAaHNYECKUX BEILIECTB.
3Ha4yeHue U IPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBEY

PesynbraTt 00yuenus OO00CHOBBIBATh 3HAYECHUE M IPUMEHEHNE HEOPTaHUIECKUX
BEIIECTB B OBITOBOM M MPOM3BOJCTBEHHOM JEATEIHHOCTH
YeJioBeKa UX (PU3MKO-XMMUYECKUMHU CBOMCTBAMHU

O01IMe KOMIETEHIINN OK 01, OK 02

A 3HAKOMO JI1 BaM TTOHSTHE «KapOOKcuTepanus»? B TepaneBTHUECKUX LETAX UCTTOIB3YIOT
razoobpaszHoe BemecTBO. [lo 3ToN mpuuMHE MOAOOHYIO METOAWKY HA3bIBAIOT «Ta30BBIMHU
yKOJaMu». JTa METOJIWKa HCIOJIB3YETCs ISl JICUCHUsI CEPJICUHO-COCYAUCTBIX 3a00JIE€BaHUM,
MOBBIIICHUS JTACTHYHOCTH KOXU. [IOBBHIIEHNE COIEpKaHUS 3TOTO Ta3a B KPOBU TOBOPHUT O
HEKaYeCTBEHHOW (yHKIUU KpoBU. CamMoe yIUBUTEIHHOE, YTO OHO HCIOIB3YEeTCS B TBEPIOM
BUJIE B THIIEBON MPOMBINUICHHOCTH Uil XpaHEHUs M TIEPEBO3KH MPOAYKTOB: PHIOBI, Msca,
MOPOXKEHOTO.

3amanne

Bbi0epuTe 01MH NpaBUJIbHbIN OTBET:

1. O xakoM BelecTBe UIET peub?

A) yraeKkucibIi ra3

b) xkucnopon

B) ammuax

2. KakuMy XMUMHUYECKMMU CBOMCTBaMH 00JIaJIa€T 3TO BEIIECTBO?

A) KHCIIOTHBIMU

b) ocHOBHBIMU

B) amdorepubiMu

3. C yeM MOXeET BCTynaTh BO B3aUMOJICHCTBUE?
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A) ¢ BOJIOM, OCHOBHBIMH OKCHJIAMH, IIE€JI0YaMHU, HEKOTOPHIMHU COJISIMHU

b) ¢ Bogoii, KUCIIOTHBIMU OKCUIAMHU, I1I€I09aMH, HEKOTOPBIMH COJISIMU

B) ¢ Bon0i1, KUCIIOTHBIMU OKCUJIAMU, KUCIIOTaMHU, HEKOTOPBIMU COJISIMU

4. C moMOIIIbI0 KaKOTO BEIIECTBA €r0 MOKHO OOHAPYKUThH?

A) penondranenna
b) 6poMHOi BOIBI

B) u3zBecTkoBOM BOJIBI

5. IIpuBenure GakThl, KOTOPbIE JOKA3bIBAIOT OTPUIATEILHOE BIUSHUE 3TOTO ra3a Ha
KEITyT0YHO-KUIICYHBII TPaKT YeJI0BeKa.

2. IloBapeHHas coOJIb

HasBanue teMnl

Tema 3.3. «IIpou3BOACTBO HEOPTAaHUYECKUX BEILIECTB.
3HavyeHue U IPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBEY

PesynpraTt 00ydeHus

OO00CHOBBIBATh 3HAYEHUE U IPUMEHEHNE HEOPTaHUIECKUX
BEIIIECTB B OBITOBOM M MPOM3BOJCTBEHHOM NEATEIHHOCTH
YeJioBeKa UX (PU3MKO-XMMUYECKUMU CBOMCTBAMHU

OO01IMe KOMIIETEHIIUA

OK 01, OK 02

N3BecTHO, uTO B MUpe g00bIBaeTcs nmpuMepHO 100 MUJUTMOHOB TOHH ITOBAPEHHOM COJIH B

roj. Ha nuieBbie Hy/Ibl pacX0yeTCsl OKOJIO OJHON YETBEPTOM YacTH 3TOro koindectBa. Kyna

)K€ UIIET OCTAJILHAS COJIL?

[loBapeHHas colib COBEPIIEHHO HEOOXOAMMa MPU MPOU3BOJCTBE MSICHBIX U PHIOHBIX

KOHCEpPBOB, OHA HCIIOJb3YETCS B METALUIYPIUYECKOW OTPacid IMPOMBIIUICHHOCTH, IIpU

06pa6OTK€ MCXOB M pa3IMYHBIX KOXK, B ITPOLCCCC MPUTOTOBJICHUA MbLIA, UACT OJIA IMOJTYUYCHUS

KaJbIIMHUPOBAHHON COMABI, MpuUMeHsieTcss B MeaunuHe. OCHOBHOW mOTpeOUTENh COMH —

XUMHYECKas OTPaciib MPOMBIIUIEHHOCTH. B 3T0if 061acTu ncnosbp3yeTcst He TOJIBKO cama COJlb,
HO M 2JIEMEHTHI, COCTaBISIIONIME ee. B mpolecce anekTposu3a ee pacTBopa MOJydaroT XJop,

BOJOPOJ U enkuil HaTp. M3 pacTBopa eaxoro HaTpa MOJIy4aroT TBEPAYIO LIEN0Yb — KayCTHK.
CoenuHsist BOJOPO/I C XJIOPOM, TOTYHaIOT COJSHYIO KUCIIOTY.

3ajanue: cocTaBbTe YPABHEHHUS, ONTUCAHHBIX B TEKCTE PeaKMi.

3. AueTujie”

HasBanue teMnl

Tema 3.3. «IIpou3BOACTBO HEOPTAaHNYECKUX BEILIECTB.
3Ha4yeHue U IPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBEY

PesynbraTt 00ydeHus

OO00CHOBBIBATH 3HAYECHUE M IPUMEHEHNE HEOPTaHUIECKUX
BEIIECTB B OBITOBOM M MPOM3BOJCTBEHHOM NEATEIHHOCTH
YenoBeKa ux (pU3NKO-XUMUYECKUMHU CBOMCTBAMHU

OO01LIMe KOMIETEHIIUA

OK 01, OK 02

OnHuM M3 caMbIX PaclpOCTPAHEHHBIX CIIOCOOOB CBApPKH TUIABJICHHEM SIBIISIETCS Ta30Bast
CBapKa, KOTopas MPOU3BOAMTCS ¢ OOpa30BaHMEM Ta30BOTO TUIAMEHH B KaHAJIaX CBapOYHOM
ropenku. OOpa3oBaHHWE Ta30CBApOYHOTO IIJJaMEHHW HEBO3MOXXHO 0€3 Tas3a aleTusIeHa.
TexHUYECKUH aneTUsIeH MOJYJaroT U3 KapOua KaabIus.

3aganue
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1. O0BsicHUTE, KaKkoi (pU3MYECKU TIOKA3aTelb MO3BOJISIET MCIOJIB30BATh AICTHIICH IS
CBapOYHBIX paboT;

2. CocTaBbTe ypaBHEHUE pEAKLIUU NIOJyUEHUS alleTUIIEHA;

3. CocTaBbpTe ypaBHEHHE peaKLUU TOPEHUSI allETUIICHA;

4. Beruucnute o0BEM aleTHIIEHA IMOJYYEHHOTO M3 KapOuja Kaiublus maccod 128 T,
coaepxkaiiero 5% mnpuMmeceid, eciyu BbIXoAa auneTwieHa coctaBisieT 80% OT TeopeTHYecKu
BO3MOJKHOTO.

4. MoJioyHast KHCJI0TA

HaszBanue Tembl Tema 4.3. «Oprannyeckue BEUIECTBA B
KU3HEACATCIBHOCTHU YCIJIOBECKA. HpOI/I3BO,Z[CTBO n
MMPUMCHCHUC OPTaHNUYCCKUX BCIICCTB B
MMPOMBIINIJICHHOCTH

PesynpraTt 00ydeHus OO0O0CHOBBIBaTh 3HAUYEHUE U NPHUMEHEHHE OPraHUYECKUX
BEIIIECTB B OBITOBOM M MPOM3BOJCTBEHHOM NEATEIHHOCTH
YeJioBeKa UX (PU3MKO-XMMUYECKUMU CBOMCTBAMHU

OO0111e KOMIIETCHIUU OK 01, OK 02

[IpoMexyTOUYHBIM MPOAYKTOM OOMEHA y TETUIOKPOBHBIX JKUBOTHBIX SIBJSIETCS MOJIOYHAS
KHCJIOTA. 3amax 3TOM KHUCIOThI KPOBOCOCYILME HACEKOMBIE YIIABIMBAIOT HA 3HAYUTEIBHOM
PacCTOSIHUMU.

3aganue

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

2. YcranoBute GopMysy MOJOYHON KUCIOTHI, KOTOPAsi TIOMOTaeT HACEKOMBIM HaXOIHUTh
TEIUIOKPOBHBIX >KMBOTHBIX, €CJIM MAaCCOBBIE JIOJIM AJIEMEHTOB B HEH COCTAaBISIOT: yriepoja —
40,00%, Bomopona — 6,67%, kucnopona — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (OopMyiIy MOJOYHOW KHUCIOTHL. HazoBuTe KuCIOTY IO
Homenkiarype MIOITAK.

4. Ha ocHOBaHWU CTPOCHHSI MOJIOYHOW KHCIOTHI CICIIAMTE BBIBOJ O €€ XUMHYECKHUX
CBOMCTBAx.

5. HaiinuTe B MHTEpHETE WK PYTUX HCTOUYHUKAX HH(OPMAIIHIO O TPUMEHEHUH MOJIOYHON
KHUCJIOTHI.

2.1.4. 3ananus J1a60paTOPHBIX padoT

JlabGoparopHbie pabOTHI SBISIOTCS BAXKHOW YacThIO Y4eOHOTO mporiecca Mo JUCITUTUINHE U
CHocOOCTBYIOT (DOPMHPOBAHUIO Y OOYUAIOIIUXCS YMEHUN UCCIEIOBATh XUMHUECKUE MPOIIECCHI
U sIBJIEHUS (IJITAHUPOBATh U MPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI, UCCIIEA0BaTh BEIIECTBA U
MIPOBEPSATh TUIOTE3bl, 00pabaThiBaTh M HHTEPIPETHUPOBATH PE3YNIbTAaThl HKCIEPUMEHTOB).
Jlaboparopubie paboOThl MO XUMHUU TPEIYCMOTPEHbI B Ka)XJOM pa3Jeie OCHOBHOTO U
MIPUKJIATHOTO MOTyJe (Tadm. 2).

Ta6nuua 2. JIJabopaTopHbie pabOTHI 10 XUMHUH

Pa3nen JlabopaTopnasi paGora

Paznen 2. Xumunueckue peakuuu JlabopaTopnas padora 1. «Peakunuu ruaponanza»
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Paznen 3. Ctpoenue u cBoiicTBa
HeOpI‘aHI/I‘IeCKHX BCIICCTB

JlaGoparopnas padora 2. «CBoiicTBa METAJUIOB U
HEMETAJJIOB)

Paznen 4. Ctpoenue u cBoiicTBa
OpPTaHMYECKUX BEIICCTB

Jlaboparopnas padora 3. «[lonyueHue 3TuneHa u
W3yYEHUE ETO CBOMCTB)

Paznen 5. Kunernueckue u
TEPMOJMHAMUYECKHUE
3aKOHOMEPHOCTHU MPOTEKAHUs
XUMHYECKUX peaKIui

JlabopaTopnasi pabora 4 (Ha BbIOOp)
«OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIIEHTPALlUN pearupyronx BEIIECTBY» UIIA
«OrmpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT
TEMIEPATYpPhI»

JladopaTopnasi padora 5. «/3ydeHne BIUsHUS
Pa3IUYHBIX (PAKTOPOB HA CMEIIEHNE XUMHYECKOTO
paBHOBECHSI»

Paznen 6. /lucniepcHbie cUCTEMBI

JlaGopaTtopHasi padota 6 (Ha BbIOOP)
«IIpurorosienue pactsopos» unu «lccienosanue
JUCIIEPCHBIX CUCTEM»

Paznen 7. KauecTBeHHbIE peakuu
OoOHapyXEeHHs] OPraHUIECKUX U
HEOPraHMYECKUX BEIICCTB

JlabopaTopnasi paGora 7 (Ha BbIOOP)
«AHanUTHYECKHE peakuu KaTuoHoB [-VI rpymnm»
WIN «AHAJIMTUYECKUE PEAKIIUH AaHUOHOB»
JlabopaTopnasi pabora 8 (Ha BbIOOp)
«KauecTBEeHHBIE peaKIUX Ha OTJEJIBHBIC KJIACCHI
OpPraHMYECKUX BelecTB» win «KadecTBeHHBIN
AQHAJIN3 OPTaHUYECKUX COCITUHEHUH 110
(YHKLINOHATIBHBIM PYIIIAM»

Pa3nen 9.1. UccnenoBanue u
XUMHYECKHI aHaIn3 00BEKTOB
o6uocdepsl

JladopaTopnas padora 9. «OcHOBBI 1a00paTOPHOMH
IPAKTUKN»

JlabopaTopnasi padora 10 (Ha BbIOOp)

«OuucTKa BoAbI OT 3arpsAsHeHui» «Onpexnenenue pH
BOJIbI U €€ KHUCIOTHOCTH)

«OnpeneneHue )KeCTKOCTH BObI M CIIOCOOBI €€
YCTpaHEHUS»

JlaGopaTropnas padora 11 (Ha Bb10Op)
«O0OHapyeHHe HUTPATOB B IMPOJYKTAX MUTAHUS»
«MccnenoBanne NpOAYKTOB IMTaHUS HA HAJIMYNE
YIJI€BOIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJIMuue YIriIeBOAOB (Kpaxmajl, III0K03a, caxapo3a)»
JlabopaTopnasi paGora 12 (Ha BbIOOp)
«O06HapyXeHHe HEOPraHMYECKUX MPUMecei B mpodax
IIOYBBI»

«Omnpenenenue pH BOIHOM BBITSKKH MTOYBBI, €€
KHCJIOTHOCTH U LICJIOYHOCTH
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Paznpen 9.2. MUccnenoBanue wu | Jlaboparopnasi padora 9. «OcHOBBI 1ab0OpaTOpHOMH
XUMUYECKH  aHaIM3  OOBEKTOB | MPAKTUKM

TeXHOC]EpHI JlabopaTopnasi padora 10 (Ha BbIOOp)
«Omnpenenenue XJIOPUA0B METOAOM TUTPOBAHUS B
TEXHUYECKOH Bojae» «OmnpeneneHne KeCTKOCTH
TEXHUYECKON BOABI METOJAOM TUTPOBAHUSD)
JlaGoparopnas padora 11. «Onpenenenue
COJIepKaHUsl YTIEKHUCIIOrO ra3a B BO3/1yXe
MOMEILIEHUS YKCTIpecc-meToaom» Jlaboparopuas
padora 12 (Ha Bb100p) «3roToBIEHNE KPACOK
(moabop MUTMEHTOB U CBSI3BIBAIOIINX BEIECTB)»
«HccnenoBanue CBOMCTB BSKYILUX BEIIECTB HA
MpUMEpPE TUTICAY

OobopynoBanue jgadoparopuu U padoYMx MecT Ja0OPATOPUM: MEH3YPKHU, MUIETKU-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U MOKPOBHBIE CTEKJIA, IIAHIIETHI
JUIS KamelbHbIX peakiuil, QuibTpoBajibHasi OyMmara, MPOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH,
pE3UHOBBIE MPOOKH, (OHAPUKU, HAOOpP PEAKTHBOB, CTEKJISHHbIE NAJIOYKH, IITATUBBI IS
pOOUPOK; MEpHBIE LUIMH/PbI, BOPOHKU CTEKJISIHHBIC, BOPOHKH JEUTENbHbIC HMIHHIPUIECKHE
(50-100 mu1), cTynku ¢ mecTukoM, GpappopoBbie YaIIKK, THHLIETHI, PUIBTPbI OyMaXkKHbIC, BaTa,
MapJisi, 4acoBbIe CTEKJIA, SJICKTPOIUIUTKH, Ja0OpaTOpHbIE LITATUBBI, CIHPTOBBIE T'OPEINKH,
CIIMYKH, IPUOOp [UIA MOIy4EHUs ra3oB (MM MPOOHpKa ¢ Ta300TBOJHOM TPYOKOil), nepKaTenu
IUIs IPOOUPOK, CKIISTHKYU JUIS XpaHEHHsI peaKTUBOB, pa3JaTOYHbIE JJOTKH; XMMUYECKHE CTAaKaHbI
(50, 100 u 200 mu1); IMaTENN; MTAHIETHI; TUTEIBHBIC IITUIIIBI; CEKYHIOMEDPHI (TaliMepbl), MEPHBIC
npobupku (Ha 10-20 M) m mepsble KonOb1 (25, 50, 100 u 200 mn), BoasHas OaHs (WU
TEPMOCTAT), CTEKJISHHBIC MAJOYKW;, KOHUYECKHE KOJOBI st TuTpoBaHus (50 u 100 wmur);
WHJUKATOPHBIE TIOJOCKM [uis ompeaeneHuss pH u cranmapTHas WHIMKATOpHAs IIKaJa;
YHHUBEpCAJIbHBIN HHIAUKATOP; muIeTky Ha 1, 10, 50 mu (uu go3atopsl Ha 1, 5 u 10 mu1), GropeTku
IUI TUTPOBAHU, MeAuMHCKUe mmpuibl Ha 100-150 mu1, mabopaTtopHble H/HIU aHATUTHYECKHE
Bechl, pH-MeTpbl, cymuibHbIA mKad, u ap. sadopatropHoe 000py10BaHUE.

[TpuBenem mpumepsl J1a0OpPaTOpHBIX padoT mo pazaeny 2 «XHMHUYECKHE peakiuuy U
pazaeny 4 «CTpoeHue 1 CBOMCTBA OPraHUYECKUX BEILIECTBY.

Paznen 2. Xumuueckue peakunu. Jlaboparopuas padora 1. «Peakuuu ruaposmsa»

Hassanue TeMEbl Tema 2.2. «9neKkTpoauTrdecKas Juccounanus U HOHHBIN
o0OMeH»
Pesynprar 00y4ueHus CocCTaBnATh ypaBHEHHS XUMHUYECKUX PEAKIIMH HOHHOTO

oOMeHa ¢ Y4aCTUEM HCOPTAaHUYCCKUX BCILICCTB

OO01Ire KOMIIETEHIINN OK 01, OK 02

1. Bonpocsl AJis1 AonycKa K JadopaTopHoii padore

a) chopMyIHpYITE 11eTh MIIAHUPYEMOTO SKCIIEPUMEHTA,

0) 00BsICHUTE, KAKOW MPOIIeCC HA3bIBAIOT TUIPOIN30M, KaKOW OH ObIBACT;

B) OOBSICHHUTE, KaKHe CYIIECTBYIOT CIIOCOOBI TOKA3aTeNhCTBA CYIIECTBOBAHUS THAPOIIH3A
HEOPTaHMYCCKHUX M OPraHUIECKHUX BEIICCTB;
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') 00OBSICHUTE, KaK COCTaBIIACTCS YPaBHEHUE THAPOIIH3A;
1) oobscHuTe, uro Takoe pH? Kak 3aBHCHT NaHHBIN MOKa3aTelb OT KUCIOTHOCTH WU

OCHOBHOCTH CpPEJIbl pacTBOpA;

e) 00BSICHUTE XOJ BBIMTOJIHCHU A SKCIICPUMCHTA 11O PCIICHUIO KaYCCTBCHHLBIX 3a1a4;

) TIEPEUUCIIUTE OCHOBHBIC aCIEKThI COOTIOCHIS TEXHUKU 0€30MacHOCTH MpHU padoTe ¢

arpecCUBHBIMH peareHTaMu (THUIPOKCU] HATPHSI).

2. IIpoBeneHnue onbITOB

OobopynoBanue u nmocyaa PeakTuBbI
1. CrexistHHBIC TIPOOUPKH 1. PactBop NaOH
2. IlraTtuB pys npoObupok 2. PactBop Na2SO4
3. PactBop AICI3
4.  PactBop Na,CO3
5. PactBop Cu(OH)2
6. KucnoTHO-OCHOBHBIN HHIUKATOP

AJiropuTM nposeaeHus onbita Ne 1

Bonpocsl u 3ananus

3apanue Ne 1. B tpex mpoOupkax moa

XJIOpHa aTIOMUHMS, CylIb(daTa HaTpus,
kapOoHarta Hatpus. He mons3ysce npyrumu
peakTHBaMH, ONPEEITUTE COCTaB KaXk 10U
poOUpKH.

HOMEPaMH HaXOJISITCSI PACTBOPHI TPEX COJICH:

1. /laTh 0OBSICHEHHE TIPOBEICHHBIM OITHITAM.
2. CocTaBuTh YpaBHEHUS PEAKIUH,
MIPOTEKAIOIINUX B TPOOHPKE B MOJICKYJISIPHOM U
HOHHOM BHJIAX.

AJITOPUTM NpoBeaeHust onbiTa Ne 2

Bomnpocs! 1 3aganus
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3amanue Ne 2. Yto npousonier, eciu
OXJIQIUTh PACTBOP KapOOHATa HATPUS WU
N00aBUTh K HEMY TUIPOKCHUI HATPUS?

1.1. Hanmuts B mpobupky 1-2 M pacTBopa
KapOOHaTa HATPHSL.

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

1.3. [IpoBeputh cpeny pacTBopa npu

IMOMOIINHU KHCJIOTHO-OCHOBHOI'O MHAHUKATOPA.

1.4. JIo6aBUTH K pacTBOpY KapOoHaTa
HaTpuAa THAPOKCUI HATPUA.

1.Kako#t uHauKaTOp JIydIlle UCIOIb30BaTh JJIs

OTIpeNIeNIeHUs CpeJIbl pacTBOpa’?

2. CocTaBUTh COOTBETCTBYIOLME YPaBHEHUS

XUMHYECKHUX PEaKUU, B MOJIEKYJISIPHOM U
MOHHOM BUJAX.

AJITOpUTM NpoBeaeHust onbiTa Ne 3

Bomnpocs! 1 3aganus

3ananue Ne 3. [IpoOaeMHBIi OMBIT.

1.1. B ogHy npoOupKy ¢ pacTBOpOM
cynbdara menu (II) npunute pactBop
TUAPOKCUIA HATPHSL.

1.2. Bo BTOpYyIO MPOOHUPKY C paCTBOPOM
cynbdara meau (II) mpunuts pacTBop
KapOoOHaTa HaTpHS.

1.3. CpaBHHTD IIBET 00pa3yoMMXCcs
OCaJIKOB.

1.4. OGpaTuTh BHUMaHUE Ha BBIACIICHUE
ra3a B OJTHOU U3 MPOOUPOK.

1.5. Onpenenuth, OTKY1a MOKET
BBIJIEIISITHECS DTOT ras?

1.6. [IpoBepUTh KaUE€CTBEHHBINA COCTAB Ia3a
rOpsIIei JTyYUHKOM.

1.7. OOBSICHUTH TPOUCXOISIIIECE SBIICHHE.

1. CocTaBUTh COOTBETCTBYIOLIUE YPABHEHUS
XUMHAYECKHX PEaKIUii, B MOJICKYISIPHOM U
MOHHOM BHJaX.

AJITOpUTM NpoBeeHNs onbiTa Ne 4

Bomnpocs! 1 3aganus
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3ananue Ne 4. [IpoGieMHBIN OTIBIT. 1. OOBACHUTH MPOUCXOIAIIIEE SBIICHHUE.

1.1. K pactBOpy xsopuaa amrOMUAHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
MPWIUTH PacTBOpP KapOOHATa HATPUSI. XUMHUYECKUX PEeaKkluid, B MOJICKYJISIPHOM U
MOHHOM BHUaX.

3. OTBeTUTH Ha BOIIPOCHI.

JIns 4ero B MEAULIMHCKOM MPAKTUKE
HCIIONB3YIOT PACTBOP MUTHEBOM COIBI IS
MOJIOCKaHUS TPU BOCHAJIUTEIbHBIX
3aboneBanusax ropia? KakoBa posib rumposnza
B npupoje? [Touemy pacTBOp MbLia IEHUTCS B
BoJIE?

3. O0paboTKa pe3yJIbTATOB ONBITOB

1. IIpoananu3upoBaTb COOTBETCTBUE IIOJYUYEHHBIX PE3YJIbTaTOB THUIIAM T'MAPOJIU3A.
CI[eHaTI: COOTBCTCTBYIOIIMEC BHIBOBI.

2. CdhopmynupoBaTh BBIBOABI O 3aBUCHMOCTH THIIA THUAPOJIN3a U KUCIOTHOCTU CPEJIbI
pactBopa.

Paznen 4. CtpoeHue u cBoOiicTBA oprannveckux BemecTs. Jlaboparopuas padora 3.
«IlonyyeHue ITH/IEHA U U3yYE€HHE €r0 CBOICTB)

Hassanue TeMEbl Tema 4.2. «CBOWCTBAa OPTAHUYECKUX COCTUHEHUI»

PesynpTar 00ydeHus VYcranaBnuBaTh — 3aBUCHMOCTh (U3UKO-XUMHUYECKUX
CBOWCTB OPraHUYECKHUX BELIECTB OT CTPOEHUS MOJIEKYII

OO0111e KOMIIETEHIUU OK 01, OK 02

1. Bonpocsl 1J151 10nycKa K J1aDopaTopHoii padore

a) chopMyIHpYyHTE L1eb MTIAHUPYEMOTO IKCIIEPUMEHTA;

0) 0OBSICHUTE, K KAKOMY KJIACCY OPTaHUYECKUX BEIIECTB OTHOCUTCS STUJICH;

B) OOBSICHUTE, KAKUMU XUMUYECKMMHU CBOMCTBaMU 00J1aJat0T BEILECTBA JTaHHOIO KJlacca,
KaKHe Ka4eCTBEHHbIE pEaKUM I UX OOHAPYKEHUS UCIOJIb3YIOTCS;

I) OOBACHUTE, KAaK MOXHO IIOJIyYUTh BEIIECTBA JAHHOIO Kjacca COEJUHEHUH B
71a00paTOPHBIX YCIOBUSAX;

1) OOBSICHUTE, U3 YeTO COCTOUT NPUOOP Ui MOTYUCHHUS Ta30B;

€) MepevYHCINTE OCHOBHBIC ACMEKThI COONIO/ICHHS] TEXHUKH 0€30MacHOCTH MpH padoTe ¢
JIBX (3TUIIOBBIM COUPT), arpeCCUBHBIMU peareHTaMu (KOHLEHTPUPOBAHHAsL CepHasi KMCIIO0Ta),
HarpeBaTeIbHBIMH MPUOOpaMHu (CITUPTOBKA).

2. IIpoBeeHue ONbITOB

OobopynoBanue u nmocyaa PeakTuBbI
1. CrexyistHHBIE TPOOUPKH 1. KonnenrpupoBauusiii pacTBop H2SO4
2. Irtatu nmst mpoOUPOK 2. DTUJIOBBIN CIIUPT
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3. CnuproBka

3. PactBop KMnOg4

4, Cnnykun 4. bpomHast Bosia

5. Tlecok

AJiropuTM nposeaeHus onbita Ne 1

Bonpocel u 3aganus

1. ITomyunTh 3TUIIEH AETUAPATALIMEN STUIOBOIO CIHUPTA,
00OHapyKUTh €r0, U3yYUTh €r0 CBOICTBA.

1.1. B mpoOupky HaMuTh 2—3 MJI STUIOBOTO CIIHPTA U
OCTOPOKHO J00aBUTH 6—9 MJI KOHIICHTPUPOBAHHOMN CEpHOM
KHCJIOTBI. 3aT€M BChIIaTh HEMHOI'O IIPOKAJIEHHOTO MECKa
(TTeCOK MJTM MEJIKHE KYCOYKH IEeM3bI BBOJAT IS TOTO, YTOOBI
IPEIOTBPATUTh TOTYKH KUIKOCTH IIPU KUIIEHUH ). 3aKPBITh
npoOUpKy MPOOKOH C ra300TBOJHOM TPYOKOI, 3aKPETIUTH €€ B
IITaTUBE U OCTOPOYKHO HArPETh COACPKUMOE MTPOOHPKU

(puc.1)

NECOK

C.H.OH -
ﬁzsso (1:3)

(xoHIL)

Br,  KMnO,

1.2. OcTOp0XHO, pABHOMEPHO HArPETh CMECH.

1.3. B apyryro npobupky Hayelre 2—3 Mi1 pa30aBICHHOTO
pacTBopa nepMaHraHata Kajus, ¥ IPOITyCTUTE Yepe3 Hero
ras.

1.4. B TpeTbio mpoOupKy HAIUTH 2—3 M OPOMHOM BOJHI,
OIYCTUTH Ta300TBOJIHYIO TPYOKY /10 JTHA 3TOW MPOOUPKHU U
NPOMYCTUTH Yepe3 OPOMHYIO BOY BBLACIISAIOIIMNACS Tas3.

1.5. BeIHYTh Ta300TBOAHYIO TPYOKY M3 pacTBOpa 1
MOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOIKEUb BBIICISIOIINICS
ras (puc.2).

1. Yto mpoucxoaut B
npobupke? Uto Habmogaete?
2. K kakomy tumy
XUMHYECKUX peaKIui
OTHOCSITCSI 3TH MPOLIECCHI?
Kaxk nHa3piBarorcs?

3. Kak MeHseTcs okpacka
pactBopoB? [Touemy?

4. KakuM muiamMeHeM TOpUT
striieH? Ilouemy?

5. CocTaBUThH ypaBHEHUS
MIPOTEKAOIIUX MTPOLIECCOB.
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C.H;OH (aruno-
BBIH CIIMPT)

H,S0,

3. O0paboTKa pe3yJbTATOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBUE TMOJIYYCHHBIX PE3YIbTATOB CIOCOOAM MOJIY4EHUS
HeMnpeeNbHbIX YTIEBOJIOPOIOB psifa dTuiIeHa (ayikeHoB). CaenaTh COOTBETCTBYIOIIUN BBIBO/I.

2. ChopmynupoBaTh BIBOA O (PU3UKO-XMMHYECKUX CBOMCTBAX 3THUJICHA.

3. ChopmyaupoBaTh BHIBOJ O CIIOCO0aX OOHAPYKEHUS dTUJICHA.

2.2. OneHoYHbIE cpeacTBa PYyOe:KHOr0 (TeMaTHYeCKOro) KOHTPOJIA M0 AUCHUIJIMHE
«XuMHsD)

PyOexHblii (TeMaTH4YeCKHil) KOHTPOIb MO AWCIUILINHE «XUMUS» TPOBOAUTCS B hopme
KOHTPOJBHBIX pabOT MO pa3aesnaM OCHOBHOTO MOMAYJSI Ha OTHCNBHBIX 3aHATHUSAX, KEHCOB U
y4e0HO-HCCIIeIOBATEIbCKIX TPOSKTOB.

2.2.1. KonTpoJsibHbIe padoThl 10 pa3aeamM

KonTposnbable paboThl MO XMUMHHM KaK OILEHOYHBIE CpEACTBa PYOEKHOTO KOHTPOJIS
3aBEPIIAIOT U3y4YEeHHE | MM 2 TEMAaTUYECKUX Pa3eloB OCHOBHOI'O MOIYJIS.

Pazgen 2. Xumnueckue peaxkuuu. KonrposbHasi padora «CTpoeHue BeliecTBa H
XUMHYECKHEe peaKIum»

KonTponpHas paboTa COASpKUT YEThIPE BUIA 3aIaHUM:

1. 3amaum Ha cOCTaBlIEHHE XUMHYECKHX (DOpPMyN JBYXaTOMHBIX COCIMHEHUU IO HUX
Ha3BaHUIO.

2. 3ajaud Ha COCTABJICHHE YPABHEHUN PEaKUWid: COeAUHEHUS, 3aMELICHUs, PA3JI0OKEHUS,
oOMeHa 1 peakui ¢ yuacTHeM KOMITJIEKCHBIX COeIMHEHUI; OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuid.

3. 3agaHusl Ha COCTaBJICHUWE MOJIEKYJSIPHBIX M HMOHHBIX pPEaKIMil TUIPOJIM3a COJIEH,
YCTaHOBJICHUE U3MEHEHUS KUCIOTHOCTH CPEMBI.

4. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapPaKTEPUCTUK IO YPABHEHUSIM XUMHUUYECKHX
peaKIuii: MaccoBOM WM OOBEMHOM JOJNM BBIXOJA IPOJIYKTa PEAKIHMHU COCJUHEHUS OT
TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUH Ta30B; KOJIUYECTBEHHBIX XapaKTEPUCTHK
MCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIMU; MAcChl (00BEM, KOIIMYECTBO BEIIECTBA) MPOYKTA
peaKkuuM, €CIM OJHO M3 BEIIECTB JJaHO B BUJIE PAacTBOpPA C OMPEAEIICHHON MacCOBOW AOJen
PacTBOPEHHOI'O BEIIECTBA.

Pazgen 3. CTtpoeHue U cBOICTBA HeopraHuveckux Bemecrs. KoHTposbHas padora
«CBOMCTBA HEOPraHUYECKHUX BELIECTB)
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KontponbHas paboTa COAEpKUT TPH BUJIA 3aITaHUMN:

1. 3agaun Ha pacdyeTr MaccoBOM A0 (Macchl) XMMHUYECKOTO JJIEMEHTa (COCIUHEHUs) B
MOJIEKYJe (CMECH).

2. [IpakTudeckue 3aaHus Mo Ki1accuuKay, HOMEHKIATYPE U XUMHYECKUM (HopMyiam
HEOPraHMYECKHUX BEILIECTB PA3JIMUHBIX KJIACCOB: OIPEACICHUE KJacca HEOPraHMUYECKUX
BEILLIECTB, HA3bIBATh HEOPraHWYECKHE COEAMHEHHUS M0 MEXIYHAapOJHOH W TPUBUAIBHOU
HOMEHKJIAType M0 XUMUYECKUM (opMyIam.

3. 3agaHus Ha COCTABJIEHUE YPaBHEHUN XMMHUYECKUX PEAKIHMN C y4aCTHEM IMPOCTHIX U
CIIO)KHBIX HEOPraHMYEeCKUX BEIIECTB: OKCHIOB METAJJIOB, HEMETAUIOB M aM(OTEepHBIX
9JIEMEHTOB;  HEOPraHMYECKUX  KHUCIOT, OCHOBaHMA U  aM(OTEpHBIX THIPOKCHUJIOB,
HEOPraHMYECKUX COJICH, XapaKTepU3yIOIIUX UX CBOMCTBA M CIIOCOOBI MOTyUEHHS.

Pa3znesn 4. Crpoenne m cBoiicTBa opraHnvyeckux BemiecTB. KoHTpoabHass padora
«CTpoeHue U CBOMCTBA OPraHUYeCKUX BellecTB»

KonTtponbHas paboTa COCTOUT U3 TIATH BUJIOB 3aIaHUM:

1. 3agaHus Ha COCTaBJIECHHUE HA3BaHUW OPTraHMYECKUX COEAUHEHHN MO XUMHYECKUM
dbopMynaM (B T.4. CTPYKTYPHBIM) C HCIIOJIb30BAHMEM TPUBHUAIBHOW WM MEXIyHAapOTHOU
CUCTEMaTUYECKON HOMEHKJIATYPBI.

2. 3agaHuWs Ha COCTaBICHHE TIOMHBIX U COKpAIIEHHBIX CTPYKTYpPHBIX (opmyin
OPraHMYECKHUX BEIIECTB OTACIBHBIX KJIACCOB IO HX HAa3BaHUAM B COOTBETCTBUM C
MEXIYHAPOAHOU HOMEHKIIATYPOHU.

3. 3amauu Ha ompezeneHue npocTeimeil GopMysbl OpraHUYeCKO MOJIEKYJIIb, UCXOS U3
AJIEMEHTHOTO0 cocTana (B %).

4. 3amaHWs Ha COCTABJICHUE YPABHEHHM XHWMHYECKHX PEAKIUH, HWLIIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA C yYETOM MEXAaHHW3MOB IIPOTEKAHUsS JAHHBIX PEAKIMI U T€HETHYECKOMN
CBSA3U OPraHUYECKUX BEUIECTB PA3HBIX KJIACCOB, B T.Y. LIEMOYKH MPEBPALIECHUN.

5. PacueTHble 3a1a4n O YPaBHEHUSAM PEAKIHI C y4aCTHEM OPraHMYE€CKHUX BEIIECTB.

Paznen 5. KnHernyeckue M TepMOJMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMSA
xumMn4yecknx peaknuil. KonrTposbHasi padora «CKOpOCTh XMMHYECKOH peakuuu H
XHMHYeCKOe PABHOBECHE)

KonTtponbHast paboTa COCTOUT U3 TpeX BUAOB 33JaHUM:

1. PacuerHple 3amauM Ha H3MEHEHHE CKOPOCTH XHMHYECKHX B 3aBUCUMOCTH OT
KOHIICHTPALlUH PEArupyrolnX BEUIECTB U TEMIIEPATYPHI.

2. 3aayu Ha pacyeThl TEIUIOBBIX 3P(HEKTOB XUMUYECKUX PEaKIUi U ONpeesieHne THIa
peakmuu (1mo TermioBoMy 3G (EKTy: 3K30- U SJHIOTEPMHUIECCKHUE).

3. 3aganusa Ha npumeHeHue mnpuHuuna Jle-lIllarenbe M1 HaXOXJEHUA HANPABICHUS
CMELICHHUS PaBHOBECHUS XMMUYECKOH peakUuu U aHajau3 (aKTOpPOB, BIUSIOMIMX HA CMEIECHHUE
XUMHYECKOTO PABHOBECHS.

Paznesn 6. JIucnepcubie cucrembl. KonTposabHasi padora mo teme «J/lucnepcHble
CUCTEMBbI»

KonTtponbHas paboTa COCTOUT U3 JBYX YaCTEH:

1. 3amaun Ha TPUTOTOBJICHWE M pacyeT KOHIIGHTpalluh pacTBOpoB (3 3amaum Ha
pacTBOpeHHe, pa30aBlIeHHE, CMEIITMBAHUE PACTBOPOB).

2. 3ajaHus Ha JAUCHEPCHBIE CUCTEMBI, UCIOJIb3yeMble B OBITOBOW M NMPOU3BOACTBEHHON
JeITEeIbHOCTH YeJIOBEKa (B BHJIE TECTOBBIX 3aJaHUN).

[TpuBenem mpumepsl 3aaHUN KOHTPOJILHOW paboTsl 1Mo Teme «CTpoeHHe M CBOICTBa
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OpraHn4yecKMX BellecTB», KOTOopas MPOBOJAUTCS MOCIIE U3yUeHHUs 00yJarouMucs pasaena 4.
[To uroram m3ydenwus pasnena 4 «CTpoeHHe W CBOICTBA OPraHUYecKHX BelIeCTB»

oOyuatomuecs: OyayT CIIOCOOHBI:

— OmpeAensaTh MNPUHAAIC)KHOCTh BEHIECTB K Pa3IUYHBIM KJaccaM OPTaHUYECKUX
COEIMHEHMI; TOMOJIOTH U U30MEPBI;

— Ha3blBaTh M3YyYEHHbIE BELIECTBA [0 «TPUBHAJIBHOM» WM MEXIyHApOIHOM
HOMEHKJIATYpPE;

— XapakTepu30BaTb CTPOEHUE M XUMHUYECKHE CBONCTBA HM3YyYEHHBIX OPraHUYECKUX
COEeIMHEHNM;

— OOBSCHATH 3aBUCUMOCTD CBOMCTB OPTaHUYECKUX BEIECTB OT UX COCTaBa U CTPOCHUS;

— MPOBOJIUTH BHIYUCIICHUS 110 XUMUIECKUM (OpMYJIaM B YPABHCHHSIM.

Temartuueckuil KOHTPOJb OCyIIeCTBIsgeTcss MeTonoMm TectupoBanus (I) wmm B dopme
NUCHMEHHOM paboThI, BKIIOYAIOLIECH MpakTuyeckue 3aganus u 3aaaqu (I1).

IIpuBenem npuMep KOHTPOJIbHOM PadoThl B Gopme TecToBBIX 3agaHuii (I).

1. BemecTBo, cOCTaB KOTOPOTO BBIpAXEH MOJICKYJsipHOH dopmyroit C3Hg oTHOCHTCS K
KJIaccy:

1) apensr

2) aJIKaHbI

3) anKeHbI

4) aJIKUHBI

2. HazBanwme Bemectsa, popmyna koroporo: CH3-CH(CHz)-CH2-CH2-OH

1) 6yranon-2

2) meHTa”ou-2

3) 2-metunbyranoa-4

4) 3-metundyranon-1

3. BemectBo, nmeromiee popmyny CHo,=CH_ Ha3biBaeTCs:

1) Tonmyon

2) aTUNIEeH

3) rnuuepuH

4) mpomnaxon

4. BemecTBo, Ha3BaHHE KOTOPOTO MPOMHOHOBAS KUCIOTA, UMEeT GopMyIy:

1) CoHsOH

2) (CH3)2NH

3) CH3-CH>-COOH

4) C3HoOH

5. Jlns ankaHOB XapaKTepHa PeaKIlusi:

1) npucoenunenus: Ha

2) XJIOpUpPOBaHMSI HAa CBETY

3) obecuBeunBanus pactBopa KMnO4

4) monuMepu3anuu

6. MeTtaHon pearupyer c:

1) HaTpuem

2) BoaoOM

3) BogopoaoM

4) meTaHOM
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7. YKCyCHas KHUCJIOTa BCTYMAET B PEAKIHUIO C:

1) AgNO3

2) NaCl

3) Na2CO3

4) H.O

8. BepHbl /11 yTBEPKICHUS:

A. AMUHBI TPOSIBIIIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIOTHI IPOSABIIAIOT TOJBKO OCHOBHBIE CBOMCTBA

1) BepHO TOJIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a YTBEPKICHUS

4) HEBEpHO HU OJJHO U3 YTBEPKICHUM

9. Vpauenue xumuueckoit peakiuu CoHe+Clo—CoHsCI+HCI sBnsiercs:

1) peakumeit 3aMenieHus, TPOTEKAIOMIEH 10 PaTUKATBHOMY MEXaHU3MY

2) peakmuei mpruCcoeTUHEHNS, TPOTEKAIOIIEH 10 PaTUKATBHOMY MEXaHU3MY

3) peakuuei 3aMenieHus, TPOTEKAIOIEH T0 HOHHOMY MEXaHU3MY

4) peakmuei IpUCOSTUHEHNS, TPOTEKAIOIICH 110 HOHHOMY MEXaHU3MY

10. B peakuuro «cepeOpsHOTO 3epkana» (C aMMUAYHBIM PacTBOPOM OKcHIa cepedpa)
BCTYIAET:

1) sTanon

2) riroko3a

3) mmnepuH

4) kpaxmai

11. YcraHoBuTE€ COOTBETCTBHE MEXKIYy HA3BaHHMEM BEIIECTBA M KJIacCOM (TPYIIIION)
OpPraHMYECKUX COCAMHEHU, K KOTOPOMY(-0i) OHO MPUHAIEKHUT.

Ha3zsanue Beniectsa

A) CH3COOH

b) CH3-CH2-CH3

B) CH2=CH-CH2-CHs

I') CH3-CH2-OH

Knacc oprannueckux coeTMHeHUH

1) ogHOATOMHBIE CLTUPTHI

2) yrIIeBOIbI

3) kapOOHOBBIE KUCIOTHI

4) apoMaTH4ECKHUE YIIIEBOAOPOIBI

5) HemnpeaenbHbIE YTIEBOJOPOAbI

6) npenenbHbIE YIIIEBOAOPOIbI

12. B cxeme npeBpanieHui

1500°C  Caxr +Br2

CH4 — X1 — 6enzon — Xo

BelecTBaMM X1 U X2 COOTBETCTBEHHO SIBIISIFOTCS:

1) anerunen

2) aTUNIEH

3) 6pombeH30n

4) xopOeH3o
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5) benon
6) UKIJIOTeKCaH

13. Onpenenure MoyeKyIsipHYIO (HOpMYITy BeliecTBa, cojepxaiiero 37,5% yraepona,
50% xucnopona u 12,5% Bomopona. OTHOCUTENbHAs TJIOTHOCTh MApPOB 3TOrO BEIIECTBA IO
BOJOPOJY paBHa 16.

1) CH3OH

2) C2HsOH

3) HCOOH

4) CeHsOH

14. CkonbKo TUTPOB BoJopoaa norpedyercs anst oopazoanus 10,2 T 3TUIIOBOTO crivpTa
U3 aleTanbIeru1a, €ClIM BbIX0 IPOAYKTa peakuuu coctaiseT 80%?

1)6,2n

2)3,1n

3)12,75n

4)11,2 7

IIpuBenem npuMep 3aaaHuii 1J151 NUCbMEHHOH KOHTPOJIbHOI padorsl (II).

1. JlaiiTe Ha3BaHWA OpPraHUYECKHM COCIUHCHUSM TI0 XUMHUYECKHM (GOopMynaM C
HCIIOJIb30BAaHUEM TPUBHAIIBHON WM MEXIYHAPOJHON CUCTEMAaTUYECKON HOMEHKIIATYpPHI:

a) CoHsOH

0) (CHs)2NH

B) CH3-CH(NH2)-COOH

r) C3HoN

1) CH3CHHC=0

e) CsHsCHOH

2. CocraBbTe MOJIHBIE U COKpALICHHBIE CTPYKTYpHbIE (POPMYJIbl OPraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB M0 UX HAa3BaHUSIM B COOTBETCTBUU C MEKIYHAPOIHON HOMEHKIIATYPOH:

a) MeTUI0EH3071

0) aHUITH

B) 3-MeTHIOyTaHAb

T') IIUKJIOTEKCEH

n) OyraaueH-1,2

€) 2-MeTuIponanon-1

x) OyTuH-1

3) aMMHOYKCYCHAasl KHCJIOTa

3. CocTaBbpTe ypaBHEHMS] XUMUYECKUX PEAKIMI COIVIACHO CXEME NPEBPAILICHUN:

1500°C Caxr +Br

CHs — X1 — X2 — X3

VYKaKUTE TUIT 1 MEXaHU3M PEaKIuH, HA30BUTE 00pPa30BaBIINECS BEIIECTBA.

4. Onpenenute MOJEKyJIsSIpHYIO (popMyTTy BellecTBa, coaepsxkauiero 37,5% yrneponaa, 50%
kuciopoaa u 12,5% Bogopoaa. OTHOCUTENbHAS UIOTHOCTH MAPOB ATOTO BEIIECTBA MO BOJOPOLY
paBHa 16.

5. CKOJIBKO JIUTPOB BOJIOpOIa MOTpedyeTes it oopazoBanus 10,2 r 3THIIOBOTO cCriupTa U3
alleTanbJernaa, €Cu BbIXOI IPOAYKTa peakiuu coctasiser 80%?

2.2.2. Keiicbl

Keiicbl MCHONB3YIOTCS B KAaueCTBE OLIEHOYHOI'O CPEJICTBAa B pasiene § NPHUKIAIHOTO
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MOJYJIA, UX COAEp:KaHHE OIpeneNsercs ¢ ydyeToM MpodeccHnoHalbHON HAamnpaBIeHHOCTH
obpazoBatensHOU iporpamMmel CITO. IIpumepsl BO3MOKHBIX T€M KEHCOB:

1. [ToTernenue KIMMaTa U BEICBOOOKICHHIE TA30BBIX THAPATOB CO JHA OKEaHa.

2. Bynymue marepualsl s aBua-, MalllMHO- U TPHUOOPOCTPOESHHUS.

3. HoBble MaTepHaibl AJisi COJTHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PACTUTEJIBHBIX MPEMApPaATOB.

5. X¥MHYECKHUE HIIEMEHTHI B )KU3HH YETIOBEKA.

6. Bomopoanas sHEpreTrKa.

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

Keiic Nel. «XJ710p B KM3HHU 4eJIOBEKA

B Snonun oOBeAMHEHHBIMH cuJlaMd HalnMoOHATBHOTO WHCTUTYTa 3I0POBbS H

[IpedexTyproro yauBepcurera Cua3yoku ObLIO TPOBEICHO UCCIICIOBAHKE. Y USHBIC BBISICHIIIH,
YTO €CTECTBEHHBIE OPraHWYECKUE BEIIECTBA BCTYMAIOT B PEAKIIUIO C XJIOPUPOBAHHOMN BOJIOM H3-
oJi KpaHa, oOpa3ysi olacHble COCAUHEHMSI, KOTOPbIE MOTYT CIYKUTh MPUYUHON paka. Takue
coenuHEeHHs Ha3bIBalOTCs MX, To ecTh «MyTareH ukc» uin «Hen3BecTHBIN MyTaren.

3amanus:

1. IIpeanoxkure crmocoObl YMEHBIIICHHS SJOBUTOTO BIUSHUS XJIOpa B MUTHEBOH BOJIE HA
OpraHu3M YeJIOBEKa.

2. Ucxona u3 cBOeH XKU3HEHHOH NMPaKTHUKH, NMPHOIM3UTEIHHO PACCUUTAMNTE, CKOJIBKO
XJIOPUPOBAHHOU BO/JIbI BbI UCIIOIB3YETE B TEUCHHUE IHS U JIJISl KAKUX LieJiei?

3. Kakue opranbl yenoBeka 00JIbIIIEe BCETO CTPAIAIOT OT BO3ICUCTBHS XJiopa?

4. Kak BiusieT XJIOpUpOBaHHAsS BOJA HA YEJIOBEKa MPU KyIaHUu?

5. Haiimure nomomHUTENbHYIO MHGOPMAITMIO O 3aMEHE XJiopa NpH 00e33apaKuBaHUHU
BOJIBI.

6. MccnenyiiTe pa3auvHbie TOBAphl OBITOBOM XUMHH B CBOEM Jome. COCTaBbTE CITUCOK
XJIOPCOAEPKAIMNX COSAMHEHUN, YKaXKUTE MEpPhI 0€30MaCHOCTH TIpH paboTe ¢ HUMHU.

Keiic Ne2. «Boxoponomo0unim — mar B 0Oyayuiee»

Asromobunn Honda FCX Clarity Ha BOJOpPOJHBIX TOIUTUBHBIX 3JEMEHTaX €3IT IO
noporam Epomer ¢ 2009 roma. B 2011 rogy Honda npucoenuuuimach K eBpoONeHCKOMY
napTHepcTBY AKonoruyHou sHeprun (Clean Energy Partnership), mocie gero BeiBena Ha mepBblit
IJIaH TIPOM3BOJCTBO JKOJIOTHYECKH YHCTHIX aBTomMoOuied. A Ha Ilstom MockoBckom
MexnaynapoaHoMm aBTocasione BA3 mpeacraBui cBOl0 HOBUHKY «Jlama-AHTAm» ¢ OalmoHaMu
BOJIOPOJIa U KHCIIOPO/A.

3agaHust:

1. TloueMy MHOrHe aBTOMOOWJIbHBIE KOMIIAaHUM pa3padaTbIBalOT aBTOMOOWIIH,
paboTaroryie Ha BOJAOPOIHOM TOTLTUBE?

2. Kak BBIXJIOHBIC Ta3bl aBTOMOOWIICH, paOOTAIONMMX Ha YIJIEBOJOPOJHOM TOIUIHBE,
BIIUSIIOT HA 37I0POBbE YeIOBeKa?

3. Kakue «+» 1 «—» BbI BUIUTE Y BOJOPOIOMOOHIICH?

4. Haitnute TOMOJHUATENBHYIO HH(POPMAIHIO 00 UX YCTPOUCTBE.

5. Ecnu B Barieit ceMbe WK y BallliX 3HAKOMBIX €CTh aBTOMOOMIIH, TTOICUNTANTE, CKOJIBKO
MPUOTU3UTENBHO JIUTPOB OCH3WHA, ra3a U KaKOW MapKH HCIIOJIb3yeTe €KETHEBHO.

6. Kakue BelecTBa 1 B KAKOM KOJIMUECTBE MOT'YT HAXOJIUTHCS B BBIXJIOMHBIX ra3aX BaIlUX
aBTOMOOMIICH?
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2.2.3. Y4eOHO-UCCIe0BATEIbCKUA IPOEKT

Y4eOHo-HcCIe10BATEIbCKII TPOSKT SBISETCSI OCHOBHBIM CITIOCOOOM OILIEHKH PE3yJIbTaTOB
o0OyueHus1, cOPMUPOBAHHBIX Y 00YUAIOIIMXCS B X0J1€ OCBOCHUS MMPUKIIATHOTO MOAYJISl XUMUU B
pasnenax 9.1. u 9.2. MccnenoBanue u XUMHYECKUN aHAITN3 00BEKTOB Onocdepbl/TexHOChEpHI (C
yueToM Oyayiel npodeccnoHaIbHON e TeNbHOCTH).

[MpuBenem mpumep MPOEKTHOTO 3alaHusl, padoTa HaJ KOTOPHIM HAauWHAETCS C Havaja
paszena, a IeTajJbHOE BBHITIOJHEHUE 3a/IaHUH B TpyMIax U ohOpMIICHUE PE3yIbTaTOB MPOSKTHON
JESTeTPHOCTH TPOM3BOIUTCS B KOHIIC M3YUEHUS pa3zena.

OOmast Tema TpOEKTa, TMPUBEACHHAS HIDKE, B JAIbHEHIIEM IEKOMIIO3UPYETCS I10
(daceTHOMY MNPUHIUNY B 3aBUCUMOCTH OT IOJy4aeMOW OOYYarOIIUMHUCA CHEIUATIbHOCTH
(mpodeccun), a Takxke Kakaas TpyIIa MOXKET PacCMOTpeTh Oosee yriayOIIeHHO OAMH W3
00s13aTeTTbHBIX COJEPIKATEILHBIX KOMITIOHEHTOB (TIOATEM) TIPOEKTA.

Ha3Banue nmpoekTa: cocTaBlieHUE MPOEKTa IIBETHUKA/CaAa/0ropoiaM B 3aBUCUMOCTH OT
COCTaBa MPOaHATM3UPOBAHHBIX ITOYB.

IIpoGnema wucciaeqoBaHMA: ONpEICICHHE BO3MOXHOCTH pa3OMBKM IIBETHHUKA B
COOTBETCTBHHM C JW3alHEPCKUM 3allPOCOM W HEOOXOAMMOCTH aJanTaliyl Ju3aliHEPCKOTO
MPOEKTA K TOYBEHHBIM U KJIMMAaTHICCKAM YCIIOBUSIM Ha OCHOBAaHHH MCCIICIOBAHUS XHMUYECKOTO
cocTaBa MOYB MPEATI0KEHHOTO YIacTKa.

Leab mpoekTa: ONpenenuTh BIUSHUE XUMUYECKOTO COCTaBa MOYB HA MPEIJIOKEHHOM
y4acTKe Ha aCCOPTUMEHT PAaCTeHU, PEKOMEHIOBAHHBIX K IMTOCA/IKE JJIsl peallu3allii BBIOPAHHOTO
TN3aifHEPCKOTO MPOEKTA.

3agauu npoekra:

1) uccnenoBaTh XUMHUYECKHI COCTaB, CTPYKTYPY, KHCIOTHOCTh TIOYBBI Ha MPEIOKEHHOM
YUYaCTKe,

2) uccnenoBaTh WHCOJISIIIMIO OTBEICHHOTO JIJISl [IBETHUKA Y9acTKa;

3) MpeIOKUTh MEphI MO YIYYIICHUIO KayecTBa TOYBBI ITyTEM BHECEHHS Pa3IUMYHBIX
ynoOpeHuit U 106aBOK Ha MPEIIOKEHHOM yJacTKe B CiIy4ae He0OXOIMMOCTH;

4) onpenenuTh aCCOPTUMEHT PACTEHUI B COOTBETCTBUU C BBISIBICHHBIMH OCOOCHHOCTSIMHU
MCCIIETOBAaHHOTO YYacTKa U AU3aHHEPCKUM 3aIPOCOM;

5) cocTaBUTh MOCATOYHYIO BEIOMOCTb;

6) MOArOTOBUTH M MyOJIMYHO MPEACTABUTH MPE3CHTAIIMIO 110 TEME MPOEKTa B KOMAH/IC.

Pe3yabTaTnl 00yueHus:

— OompeneNnsTh TepeueHb HEOOXOAWMBIX HCCIECAOBAaHUI XMMHUYECKOTO COCTaBa IMOYB H
y4YacTKa JUTsl COCTABJICHHUS WM aJIalTallid paHee pa3padOTaHHOTO MPOEKTa IIBETHUKA;

— ONUCHIBATh 3aBHCHMOCThH aCCOPTUMEHTA PACTCHHI OT KayecTBa MPEII0KEHHOW MOYBHI
ISt 00YCTpOICTBA IIBETHHKA;

— CITOCOOHOCTH UCTIOIB30BaTh COBPEMEHHBIE CPE/ICTBA TIOUCKA, aHATTM3a U MHTEPIPETAIIUN
nH(popManuy, U THPOPMAIIMOHHBIE TEXHOJIOTHH JIJISl BBITIOJHEHUS 3a/1a4 mpodeccnoHanbHOM
nesrenpaOCTH (OK-2);

— crocoOHOCTh 3P GEeKTHBHO B3aMMOICHCTBOBATh U Pa0d0TaTh B KOJIJICKTUBE M KOMaH]IE
(OK-4).

Pe3yabTaT npoeKTHOM padoThl 00y4aroIerocs:

— MakeT / BujeomMarepuan / medatHeie cpeactsa / 3D-Momenn KOCMUYECKOW TEXHOJIOTHH;
Mpe3eHTAIMsI PE3YJIbTaTOB MCCIEA0BaHUS Ha IPO(ECCUOHATBHBIX KOHKYpCaX.

®opma npeacrasieHUs! pe3yJbTaTOB NPOCKTHON padoThI:
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— 3aI1Ta IPOEKTa C UCIOIb30BAHUEM CPEJCTB BU3yAIN3allMU U JEMOHCTPALlMU ITPOIYKTa
(/ makera / Buseomarepuana / medaTHbIX cpeacTB / 3D-Monenu (Mpu HaJIHYUH).

Bo3Mo:KHbIEe BADHAHTBI TEM NMPOEKTOB:

1. UccnenoBanue cocraBa MUHEPAIbHOM BOJIBI M1 PEKOMEH/IALIMHU 110 €€ UCI0JIb30BAHUIO.

2. HccnenoBanue pas3pyllaroIIEro AEHCTBUS NPHUPOJHOM BOABI HAa CTPOUTEIBHBIE
MaTepHuabl.

3. CocraBieHue TpoeKTa IIBETHHKa/oropoja/caja B 3aBUCHMOCTH OT COCTaBa
MPOAaHATM3UPOBAHHBIX IOYB B COOTBETCTBUM C JU3AWHEPCKUM 3alpocoM (MOHOXPOMHBIM
L[BETHUK, [[BETHUK OJIHOJICTHUKOB, MHOTOJIETHUKOB, IEKOPATUBHBIN OrOpOJI U JIp.).

4. CocraBneHue cOaJaHCHPOBAHHOTO MEHIO Ha JIeHb (HEIEN0) B 3aBUCHUMOCTH OT
coJiepKaHusl XUMUYECKUX MAKPO U MUKPOIJIEMEHTOB B MPOAYKTAX MUTAHUS.

5. UccnenoBanue KkauecTBa MUTHEBOM BOJBI.

6. UccrnenoBanue nmpoO BOJOIPOBOJIHOMN BOJIBI HA IPEIMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI B CEITbCKOXO03SIMCTBEHHOM A€ TEIbHOCTH.

8. KoHTponb KauecTBa TEXHUYECKON BOJbI Pa3HbIX BUJIOB B COOTBETCTBUU C METOJUKAMU
o I'OCT.

9. Co3nanue AeKOpaTUBHOM MITYKATYPKH.

10. [IurMeHTHI B U3EAUSIX U3 CTEKJIA.

11. UccnenoBanue pa3pyliaroiero JeHCTBUs BOJIbI HA CTPOUTEIbHBIE MaTEPUAIIBIL.

12. Ouenka cocTostHES BO3ayxa pabouel 30HBI CIENUATNCTa (TEXHOJIOora, CTPOUTENS U
T.I., C y4eToM 00nacT mpo(heCcCUOHATBLHOU ACSITETFHOCTH) B COOTBETCTBUU C HOPMATHUBHBIMU
JNOKYMEHTaMU

2.3. OneHoOYHbIE CPEACTBA MPOMEKYTOUYHOM ATTECTANUM M0 AUCHUIINHE «XUMHS»

[IpomexyTouHas arTecTanus 1Mo JUCHUILINHE «XUMUS» MPOBOAUTCS B GopMe dK3aMeHa.
Kasxiprit 5x3aMeHaIMOHHBIN OUJIET COCTOUT M3 TPEX 3aJaHuii: 1) TEOpETHIECKOE 3a/IaHKE B BUJIE
BOIIPOCA M3 TEOPETUYECKOIO0 COJEPKAHUS OCHOBHOIO U MPHUKIAJAHOIO MOAYyJEH; 2)
MPAKTUYECKOe 3aJlaHue (COCTABICHHE YPAaBHCHHA XUMHUYECKHX PEAaKIUi C y4acTHEeM
HEOPraHUYECKUX WM OPraHMYECKUX BEILECTB, B T.4. IEMOYEK MPEBPALIEHUN U KaYE€CTBEHHBIX
peaxiuii 0OHapyKEHUS; XUMUIECKIX (POPMYIT HEOPTaHUYECKUX U OPTAHHMYECKUX BEIIECTB, B T.4U.
CTPYKTYPHBIX; 33JJaHUsI IO HOMEHKJIaType HEOPraHMYECKUX U OPraHWYEeCKUX BEIIECTB; OLIEHKa
U3MEHEHUS CKOPOCTH XHMHUYECKOM peakIMM M HaNpaBlIEHUS CMEUICHHS pPaBHOBECUS C
ucrnonb3oBanueM npunuumna Jle-IllaTenbe; oneHKa XMMHYECKOTO cCOCTaBa M OOOCHOBaHHUE
MMPUMEHUMOCTH 00BEKTa OMO- WM TexHochepsl W T.I.); 3) pacdyeTHas 3amada (pacdeTsl IO
YPaBHEHUIO XMUMHUYECKUX PEaKIMi, pacyeT MacCOBOW J0JIM (MAacChl) XUMUYECKOIO 3JIE€MEHTa
(coenmuHeHHs) B MOJIEKyJe (CMecH); OIpenelieHue mpocTeiimeit (HopMysIbl OpraHuYecKoi
MOJIEKYITBI, HICXO/ISI M3 JIEMEHTHOTO cocTaBa (B %); pacyeThl TETIOBBIX Y()(HEKTOB XHMMHUECKUX
peakuuii; pacyeTbl 3aBUCUMOCTH CKOPOCTH XHWMHMUYECKOM pEAaKIUMU OT KOHIEHTpaluu |
TEeMITepaTyphl U T.I1.).

[IpuBeneM mpumep 3K3aMEeHaLMOHHOTO OuIIeTa.

3aganue 1.

Kakoif pacTBOp HCHOJB3YIOT Uil KAYECTBEHHOM PEKIUH OMNPEACIICHUS XJIOPHUIOB,
OpoMuoB, oaunos? Hanumure ypaBHeHUs peakluid 1 00OCHYITE OTBET.

3ananue 2.

Jlana cxema IpeBpaleHun.
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C2H5OH Al203, 400°_> X1 KMnO4, H20, 0-20°_> X2 HBr (u36.), t_, X3 t_) STHH —> —>C2H4O
[IponummTe Bce peakuu U onpeaenuTs Benjectsa X1, X2, X3.

3aganue 3.
Onpe;[enHTe MACCOBBIC OOJIM XHUMHUYCCKHUX DBJICMCHTOB B OKCHUAC AJIFOMHUHUSA A1203 nu

BBIPA3UTC UX B MPOLICHTAX.
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3akaroueHue

Takum o0pazoM, (POHI OIEHOYHBIX CPEIACTB IO TUCIHUIUIMHE «XUMHS) COCTOUT U3
OLICHOYHBIX CPEJICTB TEKYIIEro, pPYOeKHOro (TEeMAaTUYECKOTO0) KOHTPOIS U  3aJaHHid
MIPOMEKYTOUYHOM aTTECTALIMH.

B yueOGHO-MeTOIMYeCKOM KOMITJIEKCE TIPUBEACHBI TPUMEPHI 3aaHUH, KOTOPHIE SBIISIOTCS
MoJeabHbIMHA. KakIplii mpernojaBaresib, B CBOIO O4Y€pellb, B paMKax CBOEH METOIMYECKOMN
NESATETLHOCTH CaM TPOSKTHPYET W pa3paldaThIBaeT CPEACTBA OOYUCHHSI U KOHTPOJS, a TaKKe
BBIOMPAET METOJbI U OPTaHU3AIMOHHBIE (POPMBI UCXOJS U3 OPraHU3aIMOHHO-TICIarOTHYECKUX
yCIIOBUH 00pa30BaTeIbHOrO MPOIEcca, COOCTBEHHOTO OIBITA, YPOBHSI MOATOTOBICHHOCTH W
MOTHUBALIUH CTYACHTOB.
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