MyHuuunaneHoe 0roaKeTHOe 001e00pa3oBaTeIbHOe YUPEIKACHHE
cpenHss odueoopazoBaTenbHas mkosaa Ne 49 r. Tomcka

CornacoBano (0100peH0) «YTBepKIAO»
Ha 3aceaHuu-Hay9HO — METOUYECKOTO JIMpeKkTop MyHHUIUITAIEHOTO

AW,
Ay g,

HYCCK

Oro COBETA) Oro/pkeTHOrO 00111e00pa30BaTEeIbHOTO

npoTEKOT-Ne : YUPEKISHUS CpeHeH

«O ‘ 061ITE06Pa30BaTeTBHOM MKOTB No 49

Cexkper ISEL°, 1 ' r. Tomcka
Bz Wl

N N
JI. A. Copokopa.

Paboyasi nporpamma
110 XuMuH (0a30BbIA ypOBEHb)
11 knacc (34 gaca)

CocraBuTelb:

yUUTEe]Ib XUMUU
MBOY COILI Ne49
E.H. JIsicakoBa

Tomck -2017r.



Patouas nporpamma nmo xuvuu 11 Kiaace (0a30BbI YVPOBEeHB, 1 Y/Hen)

IHosicHUTEILHAA 3AMUCKA

IIporpamma kypca xumuu a1 8 — 11 knaccoB 00mieoOpa3oBaTeabHbIX
yupexaenuit Kysnenosa H. E., Tutora . M., 'apa H. H., XKerun A. 1O ; noa pen.
H. E. Ky3nenosoii. — M.: Bearana — ['pad, 2010, 128 c.

Yueonuk: Kysnenosa H.E., JIéskun A .H., [Ilatanos M.A. Xumus 11 knacc.-
M.: Benrana-I'pag, 2010

Jluteparypa s yuurTeJisi:

1. 3morruxos 2. I'., ToreroBa M. K. XuMmusa: mocoOue 1JIs MOATOTOBKH K
Enunomy T'ocynapcrBenHomy »sk3ameny. — CII16.:Cara; Hesckui
npocnekt, 2004,

2. Jleekun. A. H OO0Omas wm Heopranuyeckas Xumus. Marepuanibl K
sk3ameny. — CII6.: [Taputet, 2003.

3. Jleexkun A. H., Kapnioa A. A. lllkonbHas xumua. CaMmoe HEOOX0IUMOE
nmocoOue M MKOJbHUKOB U adutypueHToB. — CII10.: ABanon; A30yka
kinaccuka, 2004,

4. Jlepxkun A. H., Kysnenoa H. E. 3agaunux no xumuwu: 11 kinacc: qia
yuamuxcsa 00meo0pa3oBareasHbIX yupexaeani. — M.. Bearana—/ pag,
2009. - 240 c.

5. Copoxkun. B. B., 3moraukos 3. [. Tectsl mo xumuu. — M.:
[Tpoceemenne, 1997,

6. Pagenxuii A. M., [lopmkosa B. 1[I, Kpyriukosa JI. H.
Jdunaktudgecknit Matepmaa 1o xumuum aasg 10-11 waaccos:
nocobue aag yunrteisa. — M.: IIpocsemenue, 1999.

7. Turopa H. M. Mansiii TpeHaKep TEXHOJIOTHH OPTaHU3AIHHU
aTanTUBHO-PA3BUBAIOIIUX JTUAJIOTOB: KOMILJIEKT
INTaKTHIECKHUX MaTepuaJJoB IJIsT 8-11 KJIACCOB
obmeobpasoBaTeabHOM mMKOJIEI. — M.: Berrana-I'pad, 2001.

8. Ueprootensckas P. M., UYeprxos. Metonmra oOydyeHUsS XUMHUH B
cpenHeit mrosie. — M.: Baamoc, 2000.

9. I[BerrkoB JI. A. llpemmogaBanne OpraHUYeCKON XUMHUH B CpeaHemn
mroJie. — M.: IIpocBemenue, 1988.

10. Enqunsii  rocymapcTBeHHBINH 9k3aMeH 2011. KoHTpoabHO-

N3MepUuTeabHBIE MaTepuasabl. Xumus. — M.: llpocBemenne,
2011.

11./fugyrura [ B. lloBTopsdemM XmMHI0O Ha IIpEMepax u3
IIOBCEIHEBHOM SKUSHU: COOPHUK 3agaHuN TSI

CTAPIIEKJIACCHUKOB ¥  a0HUTypHMEeHTOB C OTBeTAMH U
pemenuamu. — M., 1999.

12. [lapa HH., labpycesa H.. Xumusa. COOpHHUK 3a7a4 110 XHUMUHU
3a Kypc cpemuei mkoJabl. 11 kimacc. — M.: Ipoda, 1999.



13. DnekTporHbIe AUCKH, BHACOQYHIbMEI, IPE3CHTAIIHH.

KosmuecTBo yueoHsnix yacon: 34 (1 gac B Henemo, 34 nenenn)
3aniaHupPoOBAaHO: KOHTPOJIbHBIX PAdOT — 3, MPaKTUUECKUX padboT — 2

Heau:

OCBOCHHE 3HAHMII O XMUMHUUYECKOM COCTABJAIOIIENH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, BAKHENIIUX XUMUYECKUX TTOHATUAX, 3aKOHAX U TEOPUSIX,

OBJIajIeHNe YMEHHUSIMU MPUMEHATh MOJYYEHHbIE 3HAHUA Il OOBSICHEHUS
Pa3HOOOPA3HBIX XUMHUUECKUX ABJICHUHW W CBOMCTB BEILIECTB, OLICHKH POJHU
XMMHU B Pa3BUTHU COBPEMEHHBIX TEXHOJIOTUH W TOJYYEHHH HOBBIX
MaTepHaIOB;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB U UHTEIIEKTY AJIbHBIX CITOCOOHOCTEHM
B IMPOLIECCE CAMOCTOSATEIBHOIO MNPUOOPETEHHUS XUMHUECKHMX 3HAHUU C
WCIIOJIb30BAHUEM PA3IMIHBIX WCTOYHWKOB HWH(QOpPMAIMU, B TOM UHCIIC
KOMITHIOTEPHBIX

BOCMUTAHHE YOCXKIACHHOCTH B TMO3UTUBHOM pOJIM XUMHUH B IKU3HU
COBPEMEHHOr0 OOIleCTBA, HEOOXOJAUMOCTH XHMMHUYECKHM T'PAMOTHOTO
OTHOILLIEHUS K CBOEMY 310POBBIO U OKPYIKAIOLIEN CPELE,

NpUMEHEHUe TMOJIyYeHHbIX 3HaHUW U ymeHuii s 0Oe30MacHOro
UCIOJIb30BAHUS BEUIECTB U MATEPUAJIOB B OBITY, CEICKOM XO3SHCTBE M Ha
MPOU3BOACTBE, PEIICHUSA NPAKTUYECKUX 3aJa4 B MOBCEAHEBHOU KU3HM,
NPEAYNPEKIACHUS ABJIIEHUM, HAHOCALUMX BPEN 3H0POBBIO YEINOBEKA U
OKPYXKAIOIIEH Cpenge.

I[lnanupyemblie pe3ybTaThl: B PE3yJIbTaTe U3YYECHHUS JAHHOW MNPOTPAMMBI
YUEHUK JOJDKEH

3HAMb/NOHUMAMD.
— BaKHeHIIHe XUMHYECKHe IOHATHSA: BCIICCTBO, XUMHAYECCKAN JJICMCHT,

aToOM, MOJIEKYJIA, OTHOCUTEJIbHBIE aTOMHAas W MOJICKYJSPHAs MAacChl, HOH,
aUIOTPONUSA, M30TOMBI, XWMHYECKAsA CBA3b, JJIEKTPOOTPULIATEIBHOCT,
BAJICHTHOCTh, CTEIECHb OKHCJICHUS, MOJIb, MOJIIPHAsA Macca, MOJISAPHBIN
00bEM, BEIIECTBA MOJIEKYJISIPHOTO MW  HEMOJIEKYJISIPHOTO  CTPOEHUS,
PACTBOPBI, 3IEKTPOJIUT U HEIICKTPOJIUT, SJICKTPOJIUTAYECKAS TUCCOLAALIMA,
OKHCJIUTENb U BOCCTAHOBUTEIb, OKACJIICHUE M BOCCTAHOBJIEHUE, TEITOBOU
ekt peakmuu, CKOPOCTh XUMHUYESCKOW PEaKIMW, KaTalu3, XUMHUUYECKOE
paBHOBECHE, YTIICPOMHBINA CKeNeT, (PyHKIMOHAJIbHAA TPYIIa, H30MEPHs,
TOMOJIOTHS,

OCHOBHBIC 3aKOHBI XHMHH. COXPAHEHHUS MAaCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, MEPUOJUUECCKAN 3aKOH,

OCHOBHBIC TE€OpHH XHMMHH!: XUMHYECKOMN CBA3H, 3H€KT’pOHHTH‘{eCKOﬁ
AUCCONHUAIUH, CTPOCHHUA OPTaHHYCCKHX COGI[HHGHHﬁ;



- BAKHEHIIHE BEIIECTBA M MATEPHAJIbI. OCHOBHBIE METAJUIBI U CIUIABBI,
CepHasd, COJIAHAdA, a30THAA W YKCYCHasd KHCJOTHI, IIEI0YM, aMMHAK,
MUHEpalbHbIE yIOOPEHUS, METaH, STWJIEH, AlETWIECH, OE€H30J, 3TaHOII,
JKUPBI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmal, Kierdyarka, OenkH,
HWCKYCCTBEHHBIE U CUHTETUUYECKUE BOJIOKHA, KAYUYKH, TIJJACTMACCHI.

B pe3ynbTaTe uzyueHus XuMuu Ha 0a30BOM YPOBHE YUEHUK JIOTKEH YMEMb:

- HA3b16aMb W3YUECHHBIE BEIIECTBA NO TPUBHAIBHOM WJIM MEXKIYHAPOIHOH
HOMEHKIJIATypE;

- onpeoenams BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHUX 3JIEMEHTOB,
TUII XUMHUYECKOM CBA3M B COCIMHCHUSX, 3apsA] WOHA, XapPaKTEp CPeAnl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHCHUW, OKHUCIUTEIb U
BOCCTAHOBHUTEIIb, NPHUHAMICKHOCTh BEIIECTB K PA3IMYHBIM  KJIaccam
OPraHUYECKUX COCIMHCHUM,

- XapaKmepu3oeamsp >JICMEHThl MaJIbIX MEPUOJOB MO HUX TMOJIOKEHUIO B
nepuoandeckoi cucreme [[.M. MenneneeBa; o0iire XMMUIECKUE CBOWCTBA
METAJIOB, HEMETA/UIOB, OCHOBHBIX  KJIACCOB  HECOPraHMYECKHX U
OPraHUYECKUX COCIUHEHUH; CTPOCHUE U XUMHUECKHE CBOMCTBA M3YUEHHBIX
OPraHUYECKUX COCIMHCHUM,

— O00BSICHSATH 3aBUCHUMOCTh CBOWCTB BEILECTB OT WX COCTaBa M CTPOCHMS,
MPUPOy XUMWYECKOH CBA3M (MOHHOW, KOBAJCHTHOW, METaJUTMUECKOM),
3aBUCHUMOCTh CKOPOCTH XMMHUUECKON PEAKIMK U MOJIOKEHUS XUMUUYECKOTO
PaBHOBECHSI OT PA3TMUHBIX (PaKTOPOB;

GbINOJIHAMbG XUMUYECKUI SKCIEPUMEHT MO PACMNO3HABAHUIO BAKHEUIINX

HEOPraHWYECKUX U OPTAaHUUECKUX BEILIECTB;

npPOBOOUMb  CAMOCTOATCIBHBIM  TOWCK  XHUMHYECKOW  wH(poOpMmaruum ¢

WCIIOJIb30BAHWEM  PA3JIMYHBIX HMCTOYHWKOB (HAyUHO-TIOMYJISAPHBIX — W3JaHHMH,

KOMITHIOTEPHBIX 0a3 aHHBIX, IHTEepHET-peCypCcoB);

UCROb306aMb KOMIMBIOTEPHBIC TEXHOJOTUHM Jjid O00pabOTKM U mepeaauu

XUMWYECKON WH(OPMAITH U €€ IPSICTABICHUS B PA3TMIHBIX (hOpMax.

— B pesynbrare u3ydyeHus XUMUHU Ha 0a30BOM YPOBHE YUEHUK JOJKEH
UCROb306aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 6 NPAKMUUecKoi
0eAMeIbHOCMI U NOB6CCOHEEHOIL HCU3HIU C 1IENBIO:

— OOBICHEHUS XMMUYECKUX SIBJICHUM, MPOUCXOAANINX B MPUPOAE, ObITY U HA
MPOU3BOJICTBE;

— ompeacJICHUA BO3MOIKHOCTH IIPOTCKAHHUA XHUMHYCCKHUX HpeBpaH_[eHI/Iﬁ B
Pa3IMYHBIX YCJIOBHUAX U OLCHKH UX HOCJ'IGI[CTBHﬁ;

— 3KOJOTHYECKHU IPAMOTHOTO TOBEJCHUSA B OKPYKAIOIIEH CPEIE;

— OLCHKH BJMAHHUSA XWUMHUYECKOTO 3arps3HEHUA OKPYXKAIOWIEH Cpeasl Ha
OPraHu3M YEJIOBEKA U IPYTUE KUBBIE OPraHU3MBI,

— 0Oe3zomacHOro oOpallieHus ¢ TOPIOYMMHM M TOKCHYHBIMHM BEIIECTBAMM,
J1a00paTOpHBIM 000PYJOBAHUEM;

— TPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHILICHTpallMKM B ObITY W Ha
MPOU3BOJICTBE;



— KPUTHYECKOU

OLCHKH a0

CTOBEPHOCTH

HOCTYHaIOH_[eﬁ M3 Pa3HbIX HCTOYHHKOB.

XUMHAYECKOU

uHpopmaruy,

KajenaapHo — tTeMaTHYeCKHH ILJIAH:
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B coaepxK
AHHSA
OcHOBBI TeOpEeTHYECKOH XUMHH
I'nasa 1. BaxHelmue nOHATHS M 3AKOHbI
1 OcHOBHEIE 1 | Marepus. AMY. 3HATh OCHOBHBIC §l. Craia-nexius
HOHSATHSL Bemecrso XUMHUYECKUE yop. | «OcHOBHBIC
XHMHU U XUMUUECKHI noHATUd. Y METh 1-8 XHMH%CKHFIK
B3aUMOCBSI3U 37¢MeHT. Mo, JIETIaTh BbI- TIORUITHED, 111,
MPOSKTOP.
Monspuas macca qucaeHus M, n,
rcxs
\A
2 3akoH 1 | 3axoH nocrosiHCTBA 3Harhb Heropu | §2, Hunaxtia
MOCTOSIHCTBA coctasa. 3aKOH (hOpMYTHPOBKH a VIOp. | MaTepuasbl
cocTasa COXPAHCHMS MACCHI BC- | 3aKOHOB. Y MCTh orkperTH | 1-6 (IM), sagaunuk
BCIICCTRA. MECTB. 3aKOH perarh 3a,1axu ¢ a
3axoH ABoraapo TIPUMCHCHACM 34KOHOB
COXPaHCHUS CTCXHOMETPHUICCKH
MacChI X 3aKOHOB
BCINCCTB U
3aKOH
ABoraapo

I'naea 2. Teopusi ctrpoerus aroma. Ilepuoanueckuii 3axoH u Ilepuognueckasi cHcTeMa XHMHYECKHX

JJIEMCHTOB

J.1. MengeneeBa
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YACTHIIA.

XuMuueckui
snemeHT. M3oTom.
ATomHas opOUTab.
Hyvamism gacTuig
MHKPOMHPA.
DJICKTPOHHBIC
KOoH(pUrypanuu
ATOMOB XHUMHUCCKHX
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DICKTPOHHAS
kaccupuranms
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f- cemeiictBa

3HaTh OCHOBHBIC
3aKOHOMEPHOCTH
3aIOTHCHHUS
SHEPTETHUCCKUX
HOAYPOBHEH
SNCKTPOHAMH.
YMmetb
COCTABITATH DJICK-
TPOHHBIC
(dhopMy Bl ATOMOB

KBsanro
BbIC
gHCI4

§3,
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1-5

Crnain-nexuus
«ATOM -
CITOYKHAS
gacturay, I1K,
MPOSKTOP.
Icxs

Tabmmma
«Crpoenue
aToMay.
Moaenu aToMOB




Ileprommueck | 1 | Tepuoxmueckmii 3HaTh Heropr | §4, Crhaiig-nexuums
WU 3aK0H U 3aKOH U CTPOCHUE dusndaecKuit s «Ilepuoarteckuit
ICX5 1. A. aroma. Ou3MIecKuil | CMBICT orkperT | YOP- | 3akon u I1.C»,
Menneneesa B CMBICIT IOPSAKOBOTO | OPSLAKOBOTO HA 1-7 1K,
CBETE TCOPHHU HOMEpa SIEMEHTa U | HoMepa, Homepos | /1.3, MPOCKTOP.
CTpOCHUS COBPEMCHHOC MepUoaa u ITpeack Icxo
aroma OTIPCACIICHIC TPVIIIIEL, a3a”mne IMopTper A.A.
Ilepuoamiacckoro (dhopMyTUPOBKH U MeHnaeneena.
3aK0Ha, €T0 nepuoandeckoro | Merger Buacodumem
MHPOBO33PCHUCCKOE | 3aKOHA CCBBIM «Benuxwuii
Y HAYYHOC 3HAUCHHC. HOBBIX 3aKOH»
I Tpramab XHMHYE
HU3MCHCHHUS CKHX
METAJTHYCCKUX U 3TeMCHT
HEMETATUTHIECKUX OB
CBOICTB B IEpUOAAX
Y TpyIInax
Xummaeckas 1 | BancurabIC 3HaTh MOHSTHSL Mexmo | §5, Crnaiig-nexuus
cBA3b. Buas SICKTPOHEL. OKHCIICHHS, Jexy/mp | ynp. | CBA3bY,
XUMHYECKOM BaneHTHOCTS. BAJICHTHBIC HBIC 1-10 | OPOCKTOD,
CBSI3H Bos0OyzxaéunO0C 3NCKTPOHBI, B3AHMO- TCX5
COCTOSIHHC aTOMA. BAJICHTHOCTb, JqeHcTBH A Mozemm
VoHHas XUM. CBA3b. | BO3OY/KASHHOE e KpHCTaLTHHICCKIX
KosanenTnas COCTOSIHHE aTOMA. PCOIICTOK
XUMHYCCKAS CBSI3b U | 3HATh PasIHBIX
ee KmacCH(puUKAnus | KIACCH(PUKAIIIIO BOLICCTB
MO MEXAHHU3MY THIIOB XHUMHYC-
o0pasoBanus, CKOH CBS3U U
3MEKTPOOTPULIATEIbH | XapaKTCPHCTUKH
octd. Ennnag KaKI0TO U3 HUX.
pUpPoOIA VYMeTh xapakre-
XUMHUYECKHX CBSI36H | PU30BATh CBOMCTBA
BCLLCCTBA, 3HAS
THII €T0 XUM.
CBSI3H; 1O
opmyie
BCILICCTBA
Bemectsa 1 | KauecreeHHbIH 1 VMeTh Mexnmo | §6, Monenn
MOJIEKYJIAPHOT KOITMYCCTBCHHBIN XAPaKTEPU30BATh JICKY/Ap | ynp. | ATOMHBIX,
ou cocras BemecTs. Kpu- | cBoiicrsa Berme- HBIC 1-9 HOHHBIX,
HEMOJIEKYIIPH CTAITHYECKOE H CTBA, 3HASA THI ETO | ‘BIAHMOT MOJICKYJLIPHBIX 1
OTO CTPOCHUSL amop(HOE BEIIECTBO. | KPUCTATIIMYCCKOU | eHcTBHA MCTAILTHFICCKIX
KPHCTALTHICCKH
Kpucrammiec Kpucranmraeckne PEIIETKH; T10 X PEMIETOK.
KHE PeInéTKU PCLICTKH, X THIIBL. topmyne Craii 1-meKumst
Bemectsa BEIIECTBA «Kpucranma-
MOJICKYJISIPHOTO U MPEANONAraTh THIT HOCKIHC
HEMOJICKY IIPHOTO CBSI3H, TIPC- PEIETKI,
CTPOCHUS CKAa3bIBATH THIT npockrop, [ICX?
KPHCT. PEIICTKH
MsuoroobOpazue | 1 | Anmorporust. 3HATh MOHSITHSL: §7, Tabmursr. /1.
BCIICCTB U €TO HMzomepus ATUTOTPOTTHSL, Kommre | ynp. | Moaemu
TIPUHHHBIL. T'omosmormus. TOMOJIOTHS, KCHBIE 1-8 MOJIEKY T
Kommutexcusie KomriexkcHere HU30MEPHSL, co- HU30MEPOB U
COCIMHCHUS COCAMHCHHUS BUJTBL COHHEH romMojoros. /1.
HU30MEPUH. HA ITomryuenne
YwmeTs AJIOTPOMHBIX




COCTaBIIAThH MoubuKanni
dhopmyibl cepsl 1 doc-
H30MCPOB topa
I'naBa 4. CmecH U pacTBOpbI BellIECTB
8 YucTsle Bemecrso. Cmech. 3HaTh: CIIOCOOBI §8, J. Craiin-nexuus
BEIIECTBA U ®aza. McrnHubic 1 BBIPAZKCHHA ymp. | «PacTBope»,
cMecH KOJUTOWUHBIE KOHLICHTPALIH 1-7 npoexrop,. J1.
PactBopmt PacTBODEL. PacTBopos, CI1o- PacTtBOpenne
Pacmop@m u COOBI pasaeneHHsT OKDAIICHHBIX
PaCTBOPCHHOC omoeeH. BCIICCTB B BOAC -
BELIECTEBO. Ymers pernate
Konnenrparms pac- 3a7aqu €
TBOpOB. Maccosast HCTIOJTB30BAHHIEM
Jons. MonsapHaas TIOHATHS
KOHLICHTPALsI «Maccosast 10
BCIICCTBA B pac-
TBOPE» U
«MOJIIpHAS
KOHLICHTPALHSD»
9 IIpakTunyecka IpaBmna TexHIKH 3HATHL OCHOBHEBIC ITosr | IIp.p. Nel,
s1 pabdora Nel 0C30MaACHOCTH MPH MPaBU/IA TCXHUKH . §8 cTp.62.
«[TpuroroBneH BBITIOJIHCHHH JAHHOU | GE30MaCHOCTH MPH WscTpy iy,
e PacTBOPOB paGotsl. Criocobsr paboTe B XUMHUUE- Tosapennas
3a1aHHOM BBIYHMCIICHHUS CKOM KaOWHETES gce)g:; ;o;[a,
KOHLICHTPALMN MOISPHOH 1 1o~ DASHOBECHL,
» LICHTHOU VEpHBIE
KOHLICHTPALIMH pac- LWTHHPBL
TBOPOB
10 | Pacteopst OnpeaencHue u 3HATh TIOHSATHUS Temmu | §9, . O6pastpt
BJICKTPOJIUTOB. Kkraccupukanms BJICKTPOJIMTHI, 30.H yop. | MEAMIMHCKHUX,
JlucriepcHbie JUCTICPCHBIX CHCTEM. | DIICKTPOIUTHUYCCK 1-5. | KOCMCTHHCCKUX,
CHUCTEMBI U BsBeecn, 3051u, renu. asg TUCCOITHAITHS, §10, HIAMIEBBIX 307ICH,
KOILTTOMJHBIC Crneunguueckue CTCIICHb vop. TCJICH, MCTHHHBIX
CHCTEMBI - CBOMCTBA KOJLIO- JUCCOLTHALIVH. 1-4 gﬁfﬁoﬁmm
HUIHBIX CUCTEM, HucnepcHeie
spdexr Tunmamns. CHCTCMBI
3HAUCHHE -
KOJUTOWIHBIX CHCTEM
B YKU3HH YCJIOBECKA
I'naBa S. Xumuueckue peakuuu
11 | Knaccuduxan Knaccugpuxarms 3HaTh, KAKKC §11, | A. Peaxuum
us XUMHAYECKHAX MPOLECCH yip. | COCAMHCHHA,
XUMHIECKUX PCAKIUK; TIO YMCIY U | HA3BIBAKOTCS 1-6 | SaMCLUCHIML,
peakumue COCTaBy XUMHIICCKUMHU ggii?};;elmﬂ "
OpraHuyecKoi pearupyonux peaKkumsIMH, B o —
U He- BCILECTB; O YEeM HX CYTb. «TUIIEL XU M-
OpraHHYECKON HU3MCHCHHIO YMers ycTa-
XHUMHU CTCTICHEH OKUCIICHHS | HABJIUBATD AecKux
3IEMEHTOB, 00pa- MPUHAJICKHOCTD PO,
3YIOLIUX BEIIECTBA,; KOHKPETHBIX TpOCKTOP;

0 TCILIOBOMY
s dekry; o daszo-
BOMY COCTaBY
pearupyommx
BCINECTR, TIO
VUACTHIO KaTa-
JM3aTOPA; 10

peakuui K pas-
JUYHBIM THUIIAM
0 pasjIuvIHbIM
MPH3HAKAM
KIaCCU(UKALIIH -




HAMpPaBJICHUIO; TI0
MEXAHU3MY
MPOTCKAHMS, IO
BHIY SHEPTUH,

WHULIUUPYIOIIEH
PEaKLHIO
12 | Temnosoit Temnosoii 3hdhext 3HaTh MOHSTHS: §12, | A. PacTeopenne
a¢dexT peakuuu «TEIIOTA yop. | OKPALICHHBIX
peaxuyn Tepmoxummgeckue o0OpazoBaHus 1-6 BCILCCTB B BOJC.
ypaBHCHUS BCIICCTBAY, «TC- Buaeodparmenr.
m10Bo# ek «Tenmooit
PeaKIumy . ahdexr
VMeTh co- XUMHUYCCKOM
CTaBJISITh peaknum»
TCPMOXH-
MHYECKHE
VpaBHCHHS U
MPOU3BOAMUTh
pacyeTHl M0 HUM
13 | CxopocTts CkopocTb 3HAaTh OHATHC Mexarn | §13, | Cnalia-nexims
XUMHUYECCKON TOMOTCHHBIX U «CKOPOCTb M ymp. | «Ckopocts
peaKLuu ICTCPOrCHHBIX XUMHUCCKOH pearynm | 1-6 XHM. pCAKTINID),
Katann3 peaKimii. JHeprus peakimm). 3HaTh IpOCKTOD,

I. 3aBrCHMOCTD
axrusaupy. Bmsaue | daxropr, cxopocTa
pasanuHbIX (JaKTOPOB | BIHSIONIVE HA } peAKIIHH OT
HA CKOPOCTb CKOPOCTB PEaKLHIA. KOHIICHTDALIH
XPMHYCCKOH PEaky: | 3HATH TIOHATHS H TEMIICPATYPHI.
HPHPOARL M {KATATH3Y, J. Paznoxenue
KOHIICHTPALIMH PEaru- | «KaTamu3aTopy. epPOKCHaa
PYIOLIVX BELIECTB, I'omorennsrit n BOZOPOZA B
UIOIIATN TeTCPOTCHHBIA PUCYTCTBUN
COMPUKOCHOBCHHUS KaTajm3. KaTaIH3aTopa
pearupyrommx Cpasrenue (oxcraa map-
BCINCCTB, (hbePMECHTOB ¢ rarma (IV) u
TEMIICPATYPBL, HCOPraHuC- dbepmenTa
KaTaTu3aTopoB. CKUMH KaTaasbr)
Tonarue o KaTaJIuzaropamu
KaTaTH3aTope U Me-

XAHU3ME €T0 JCUCTBUSL

depmeHTHI-

OUOKATATN3ATOPHL.

WNuruburoper n

KATAJTUTHYCCKHUC bl

14 | O6patumocTb OOpatumele 1 3Hatb Tpocrer | §14, | Ioptper Jle

XUMHUICCKAX HEOOpaTUMBIC KIaCCU(HUKAITUIO cH yrp. | Mlaremse,
peaKUui. XUMHUICCKHE XUM. PEAKLUH - croxebl | 1-6 TaO 1B
Xummaeckoe peaxmmm. (oOpatiMelie 1 €
paBHOBECHE Xummaeckoe HeoOpaTuMebIe), DeaKLHi

paBHOBecHC. Y CIo- TIOHATHE

BUS CMCIICHHS «XIMHYECKOE

XUMHYECKOTO paBHOBECHE» U

PaBHOBECHSL. VCIIOBHS €r'0

ITpurum Jle CMCIICHUS

IMlarense

15 | Pcakuymu B DICKTPOIUTHI U 3HaTh §15, | Cnaiig-nexuus

BOJHBIX HE3JICKTPOIUTHI. HO«BICKTPOIUTHL vap. | «T3y,
pacTBopax DICKTPONMUTHICCKAS | » U 1-3 mpoeckTop, JL
SNEKTPOIHUTOB JUCCOLIHALTHSL «HEONCKTPOIHUTED [TposeaeHue




Mexanusm , IPUMEpPHIL. 3HATh peaxuyii HOHHOTO
JHUCCOLAAINN CYILIHOCTb oOMeHa 1t
BCILECTB C MEXaHHU3Ma XapaKTCPUCTHKH
Pa3TUIHBIM THIIOM JHCCOLTHALTHH. CBOWCTB 3JICK-
cBsa3u. Metoast 3HaTh OCHOBHBIC TPONHUTOB
OIIpeACICHUS KH- nonoxenus T,
CJIOTHOCTH CPEJBIL. YMmetb
KucnoTsl, comu, OTIPCACTATE
OCHOBAaHHS B CBCTC XapakTep cpeabl
MPEACTABJICHUH 00 pacTBopa
€)1 HECOPTaHUYICCKUX
COCAUHEHUN
16 | IlpakTuyecka Waeutudurarms VYmerts ITp.p | IpoGupku,
st padora Ne2, BEITICCTB. OTPCACIAITE Ne2, | cnmproBka,
Peruenne Kauecreenmbie cocTas coJIcHu € ctp.9 | cnmukm.
SKCIICPUMCHTA peaxIuu Ha KaTHoHpl | 1O MOMIBIO lNuapoxenn
JBHBIX 3324 v anponsr [orsrue | K& ICCTBOHHBIX HATPHS, COMTHAS
peaxiuii 3HaTh ’
o «THIPOITU3Y. THITB THAPOTH3A KHCIIOTa, HUTPaT
WACHTH(HUKALIN Iuaposnus COTCH 1 cepebpa, XJIopun
U He- OPTaHUYCCKUX OPTAHHUYCCKIX Gapust, HHAN-
OPTraHHYECKUX BCILECTB. COCIMHCHUH, KaTopBbl.
BCILICCTB Buonornueckas ponp | mpakTHUCCKOS CxnstHKH ©
INuapomus THIPOITN3A B MPUMCHCHHE pacTBopamu
HEOPTraHUIECK Opra’u3Me 4ejaoBeka. | SACKTPOJIN3a. HCCIIE Yy EMBIX
uX " Peaxunn rugponmsa Ymetb BCIICCTB
OpPraHUYECKHAX B IPOMBIILICHHOCTH. | COCTaBJIATD
COCTUHCHHI Tuxpomus coneit. YpaBHCHHA
Paznrunsie mytn THPOMN3A CONCH
MNPOTCKAHMA (1 crynens),
TUAPOIN3A COJIEH B ONPEAC/IATE
3aBUCHUMOCTH OT UX XapaxkTep CPeabl
cocTasa.
HeoGpaTumeriit
THAPOITH3
17 | Tuapomus [MousTre 3HaTh TUIbI Boaopo | §16, | JI. Onpenencunc
OpPraHUYECKUX CTHAPOIIH3Y. TUAPOIN3A COJICH | gHBIH VIp. | Xapakrepa cpeasl
u Tuapomus 1 OPraHuICCKIX nokasar | 1-4 ¢ IOMOIIBIO
HCOPraHHYCCK OPraHUYCCKUX COCIHHCHHH, ems pH VHHUBEPCATBHOTO
HX BCILICCTB. TPAKTHHCCKOC PAacTBop HHIUKATOPA
COCIUHCHUM Buomornacckas ponb TPHMEHCHHC a
3NEKTPOIH3A.
THAPONIN3A B VMeTh
OPraHU3ME YCNOBCKA. | cocTaBIsITh
Peaxiin runponmsa B YPaBHEHHS
MPOMBIIIICHHOCTH. THAPOJIN3A CONICH
TuaApoIu3 CoMeN. (1 cTyneny),
Paznuuneie nytr ONPCACIATE
MpOTEKaHUsL XapakTep cpeabl
THUAPOIIN3A CONIEN B
3aBHCHMOCTH OT HX
COCTaBa.
HeoOpaTumsrii
THAPOJIN3
18 OxucinureapH OBP. Oxucnenue u 3HATh IIOHATHA Tlorgrar | §17 Crnaiig-nexmusa
o- BOCCTAHOBIICHUE. «OKUCTUTEIbY, eo vop. | «OBP»,
BOCTAaHOBUTE]Ib Oxucmrenu u «BOCCTaHOBHUTEND | MeToge | 1-4 poexrtop, AM
HBIC PEaKLN BOCCTAHOBHTCITH. »- COKUCTICHUEY», | STCKIPO Tabmuna
Cocrasie Hue «BOCCTAHOBJICHHE | HHO- «Hanpasnenue




ypasuaeHuti OBP ». 3HaTh OTNHYHS | HOHHOT OBP B
METOA0OM OBP ot peakuuii | o Pa3THIHBIX
3JCKTPOHHOTO HWOHHOTO OOMeHA. | Oazamca cpeaax»
Oamanca YmeTs co-
CTaBJIATH
ypasueaus OBP
METOAOM 3]1.
faanca
19 | Daexrponuz DICKTPOIIU3 KaK 3HaTh NOHSITHE ITpocrer | §33. | Tabmurpt
pacIuiaBoB u IMCKTPOXUMHUCCKUH | 3ICKTPOIN3A. eH Vop. | «9nekTponusy,
pacTBOpPOB MPOLIECC .- YMmetn craoxkapr | 1-5 «[IpakTraecckoe
IMpaktudeckoe COCTaBJIATh e MMPUMCHCHHUE
MPUMCHCHYIC YpaBHCHUS peaxqun JICKTPOIA3AN
3MCKTPOIN3A 3JICKTPOJIN3A Pac-
TBOPOB U
pacIIaBoB CoJIcH
20 | OGobeHue 1 CucremaTu3arus 3uars: TO/, Iosr | AM 3azaunuku
CHUCTEMAaTH3AIH MaTepuaja o TeMaM: | HOHHBIC PCAKIIHY, opuT
sL 3HAHUH «PacTBOpHI 3ICK- OBP, snexrpous, b
TPOJHUTOBY, KOppO3ust rJiaB
«I'mxpomms», METAJIOB BI |-
«nexrponuz». OBP, 5
T
21 | KourposbHas OCHOBHBIC OcHOBHBIC M
paﬁOTa Ne1 TIOJIOKCHUS U3Y- TIOJIOKCHUA
YCHHBIX TCM HU3YUYCHHBIX TEM.
BrrauciaeHust, cBs-
3aHHBIC C KOHIICH-
Tpauuei
PacTBOPOB
I'naBa 6. Merauibl
22 | Metammsr - Tonoxxenre MeTaioB | 3HATH OCHOBHBIC §19, | Craiix-nexims
XUMHUECKUE B [IC 1N METAILTBL, UX ymp. | «Merams
SIICMCHTHI U MeHzencesa. oO1IHE CBOMCTBA. 1-7 u«llenombie
TIPOCTBIC MeTamHdeckas CBsi3b. | YMETh XapaKTepH- ZIIS”:(?EHJI_’[I », PO-
BCIICCTBA O6ue puznkeckie 30BaTh - CBOKMCTBA >
n CBO?C/IIB;I)MC'I‘aHHOB. METALIOB Obpasier Me "
> HX COCIUHCHHUM.
XUMHIHCCKUC CBOMCTBA | OMMPASICh HA X B
IMENIOMHBIX METATIOB. | TIONOACHHE B I[Cwu B3anMociicTBIe
Branmoneiictsue ¢ CTPOCHHUE aTOMOB Na ¢ Booit
TPOCTHIMH U
CITOKHBIMH
BCIICCTBAMU
23 | MeTamist XapakTepucTHKa OcobenHocTH §20, | Cnaig-nexuus
[IIABHEBIX METAJIJIOB TVIABHBIX CTPOCHUS AaTOMOB yop. | «Illemouno-
IOArPyII TMOATPYHIT HA TIPU- MernaBHBIX r[/rp. 1-6 3eMeIIbHBIC
MEPE IIEIOUHBIX, YmeTs METaJIIbLY, HPO-
LICJOYHO3CMEIBHBIX | XapaKTCPU30BATh EKTOD,
Me u amroMuHWS. CBOMCTBA . Bzanm.
KécTrkoCTh BOABI HaTpui, OKCHAA KAJIbLHUS
KAJIUSL KAJIbIIH, C BOJIOH.
ATIOMUHUS VYerpancHue
KECTKOCTH
Boawl. Kau.
peaKiiu Ha
HOHBI KaJIbIHS,
Oapust
24 | MeTtanst XapakTepucTHKA OcobeHnocTH §21, | Cnalig-nexmm
MOOOYHBIX MCTAJLIOB CTPOCHMS aTOMOB yop. | «Kenezon, «d-




HOATPyII MOOOYHBIX Me noGouHbIX 3JICMCHTHD,
MOATPYIII HA MPH- wrp. YMetsb MPOCKTOP
Mepe Jkenesa u XapaKTePU30BATh
Xpoma CBOWCTBA JKeJIe3a U
€ro COCAMHCHHI
25 | Ilomyuenwme n 1 | Ilprmenenne 3Hatb ocHOBHbIC | [lponss | §22
MMPUMCHCHHE meTasioB. CriocoObr CrocoOBbI oqcTBO | ymp.
METAJLIOB. HNOIYYCHUS METAJIOB. | MOTYy4YCHHS oyryra | 1-7,
Kopposusa Crutasel. Kopposust. MCTAIIIOB U H CTATH
METAIIOB - CrocoObI 3aIuTH OT | 0OmacTH UX -
KOPPO3HH - MPUMEHEHUS
I'naBa 7. Hemeranbl
26 Hemetamtsr - 1 | Ionoxenune 3HaTh OCHOBHBIE §23, | Cnafim-neximm
XHUMHUUCCKHC Hemetaios B [1C HE MCTAJUTBI, UX yop. | «Oburas
JNEMEHTHI 1 JAHN. Menneneesa. OKHCIUTEIbHBIE 1 1-6 XapaKTEPHUCTHKA
MPOCTHIC Konduryparus BOCCTa- HEMETAIIIIOBY,
BCLICCTBA - BHEIITHETO 3IICK- HOBUTCIIHHBIC «Bogopony,
TPOHHOTO ¢TI0 CBOHCTBA. YMCTh mpockTop. JI,
HEMCTAIIIOB. XapaKTepPU30BaTh 3HAKOMCTBO C
IIpocTrie BemecTBa CBOMCTBA oOpazuamu
HEMETAILTBL: HEMETAJIOB - HeMe (pabota c
cTpocHuUe, husntc- KOJUTICKLIASIMHU).
CKHE CBOICTBA. T'openne cepsr,
Anorponus. docdopa, xenesa
Xumuueckre U MarHus B Ku-
CBOMCTBA CIOpoae
27 | I'anoresnsr. 1 | CpaBHuTtenpHas 3Hatb §24, | Craiia-nexums
Bbraropoxnsie AKTUBHOCTD 0COOCHHOCTH ymp. | «lamoreHsn,
rassl TaJIOT€HOB M UX CTPOEHUS U 1-7 npoekrop,. I,
COCTMHCHHH CBOHCTB Baamvroe
rajJorcHOB U UX BRITCCHOHHC
S rajioreHOB 3
nx coneit. Bos-
TOHKa Hoja.
JI. Uzyuenne
CBOWCTB COJISHOM
KHCIIOTHI
Inasa 8. Knaccudukanus u B3aMMOCBSI3b HEOPraHHYECKHX H OPraHHYeCKHX BeIleCTB
28 | Obwas 1 | Heopranuueckue 3HaTh BaXKHEHIINE §25, | Cnaiig-nexuus
XapaKTCPHUCTHK OKCHJIbI, KHCJIOTBI, KJIACChI vop. | «OCHOBHEIE
a OCHOBAHUS U COJIU. HEOPTaHUIECKUX 1-4 KJIACCBHI
HCOPTraHICCK YTneBoaopoasl, HX 1 OPTaHUIECKUX HCOPTaHHYCCKHX
ggrinnqecxnx KIacCU(pHKALIHS. COCAVHCHUH, U OPTaHUYECKUX
P — [IpoussogHbIC V- VMETh BCILECCTBY,
Ux JICBOIOPOJOB! OTIPEACTATD MPOCKTOP,
KraccubuKaT raJorCHAIKAHBI, MPUHAATICIKHOCTD
g cnupThL, (peHOMBL, BCIIECTB K
aNbACTHABL U Pa3TUIHBIM
KCTOHBI, KApOOHOBBIC | Kiaccam
KonTposbHas KHCIOTBI, IPOCTHIC U | COCAMHCHHMN.
paGora Ne 2 COKHEIE 3(HpEI, Xumudeckne

HUTPOCOCANHCHU,
AMUHBI,
AMHHOKHCJIOTHI
KUCJIOTHI, OCHOBAHUS
U COJH.
VYraesoxopoast,
KUCJIOTHI, OCHOBAHUS

CBOMCTBA OC-
HOBHBIX KJIACCOB
HeopraHqucxnx
COCIMHCHUN




H COJIN.

29 | Ilpaktuuecka | | | IlpaBnma rexankn 3HaTh OCHOBHBIC IIp.p | I'mmepun,
st padorta Ne 0€30MacHOCTH MPH mpaBuia T.0. Ha TITIHOK03a, heHOT
3«PercHue BBITOJIHCHUH IAH YMETh rpaMOTHO crpl | Cymbdar,
SKCHCPUMCHTA HOU paboThl oOpararbcs ¢ 55. KapOoHar,
JbHBIX 33044 XUMHUYECKOU XJIOpPHA. HATPHA,
Ha MOCYAOH U J1a- COJIsIHAs KUCIIOTA,
pacmo3HaBaHU 0opaTopHBIM IEI0Yb, 3TAHOJ,
e 00opyaoBaHHEM CCPHAS KUCTIOTA,
OPraHUYCCKUX CITUPTOBKA,
¥ HCOPTraHUYC- CITHYKH, XJIOPU
CKHX skenesa (L),
BCIICCTBY cyasdar meau(ll)
I'naa 9. llpou3BOACTBO U NpHMEHEHHE BeleCTB U MaTepPHAJIOB. XUMHS U KU3Hb
30 CoBpeMeHHOS 1 | Xumuueckas YMeTh §26, Cralig-nexums
XUMHICCKOS MPOMBIILICHHOCTh U | ONPEACNITh yop. «Xumus B
MPOU3BOJACTBO XHUMHYCCKAA TCXHO- BO3MOSKHOCTD 1-6 JKAZHU
aorust. Ceipbé amst MPOTCKAHUS oOriecTBay,
XHUM. [PO- XUM.IIPEeBpa- MPOCKTOP,
MBILIICHHOCTH. LICHUH B past. HOYTOVK.
OcHOBHBIC VCIOBUSIX U Tabmurrsr,
MIPUHLIUATIBL XHM. OLICHUBATh UX MOJC/IH MTPOU3-
TECXHOJIOTHH. THOCJICACTBHA. soactea H,S0, u
DHEPrus A1 XUM. 3HaTh OCHOBHEIE NH;. JL.
MPOU3BOCTBA. cTaauu O3HAKOMIICHHE C
HayuHbie npuHIUnel | TPOU3BOICTBA Pa3IMUHBIMU
BKHCHIITHX aMMuaKa BUJAMH TOILTHBA
MMPOH3BOICTB.
ITponzsoacTso
aMMHaKa
31 Bemecrsa u 1 | Xumusa u ceapckoce 3HATh OCHOBHBIC §27, IpescHTanmm
MaTepuaIbl XO3SUCTBO. XUMHS U | yI0OpEHUS, yop. | y4amuxcs K
BOKpYT Hac MCIULIMHA. XUMHUS B | TICCTHULIHAIBI. 1-7 COODIIEHUAM TI0
ObITY - IIpasmia TEME, TIPOEKTOP,
0e30macHOCTH
pu paboTe Co
cpeacTBaMu
OBITOBOH XUMHH
32 | Xummdeckoe 1 | 3arpssuacHue Ymets Camo | Crnaiin-
3arpsI3HCHUES armochepsl. KCTIOIb30BATh CT. MPE3CHTALIN
OKPYKAIOIICH 3arpsi3HCHUS MPUOOPETCHHBIC MOUC | TPOCKTOB
CPeApI U €10 ruapochepsr Oxpana | 3YH ps K VUAIAXCS
TTOCIICACTBHS atMochepsl OT XUM. | OOBSICHCHUS xmM. | «XuMHg U
3apS3HEHUS IMOYBBL. | XUMHH udo | mpoOreMeI
IMouBooxpanHbie MMPOUCXOASINUX B pMail | OKpy»KaroIui
MCPOIPUSTHSL. MPUPOJL U HA WU C
Oxpana ¢nopsl u MPOU3BOACTBE. UCTIO
dbayHbl OT Bectu ceOst Jb-
XUMHUYECKOTO IKOIOTUICCKH 30Ba
3arps3HCHUSL. IPaMOTHO. HUCM
BuoTexnomorus u OtcHuBaTH pasi.
TCHHAS MHKCHEPUS BIMSIHUC XHUM. HCTO
sarpszaenus OC THU-
HA OPTaHU3M KOB.
YeJI0OBEKa U Jp. §28

JKUBBIE Opra-
HHU3MBI




I'nmasa 10. MeToabl MO3HAHUS B XHMHH

33

Hayuneie 1 | Metoas! HAy9IHOTO 3HaTh METOBI Xmprge | §30, | Cnaiin-nexuus
METOABI TIO3HAHU. HAY4IHOIO CKaA ymp. | «MeTozsr
TIO3HAHHS DMITMPUYCCKHE U MO3HAHUS Kap- 1-4, | HayqHOTO K
BCILECTB U TCOPETHICCKUE BUABl | COBPEMCHHBIC THHA TIOSHAHILI), 110,
mpoekrop [TCXI
XUMHUCCKHX XUMHYECKOTO MPEACTABICHUS O | IpH- LA
” . AHamu3 u
SIBJICHUM SKcHepuMeHTa. Buasl | cTpoeHun aToMOB | pogsr
CHHTE3 XUMHYC-
XHM. aHAJIH3a U Y BELICCTB 3HATD
CKHUX. BCIICCTB
cunresa. Mogempo- | ¥ yMeTb
BaHue. Moxenu HCIIONIb30BATh
METOABI
XUMHYECKOTO
aHaIn3a u

CHHTC3a

Kpurepuu oneHku:

PesynbTarel 00yueHHs OLICHUBAIOTCA MO MNATUOAUIbHOM cucteme. [Ipu oneHke
YUUTBIBAIOTCS CACAYIONIME KAUECTBEHHbBIE MOKA3aTE/I OTBETOB:
riyOrHa (COOTBETCTBHE N3YUECHHBIM TCOPETHUECCKIUM 0000IIICHHSIM);

OCO3HAHHOCTHh (COOTBETCTBHE TPeOyeMBIM B TPOTPAMME YMCHHSIM TPHUMEHSThH
MOTYYEHHYTO HH(HOPMAITHIO );

MOJTHOTA (COOTBETCTBHE 00BEMY MPOTrpaMMbl i HH(pOPMAIX yIeOHHUKA).

[Ipy ormeHKe YYMTHIBAIOTCA YHCJIO W XapaKTep OIMMOOK (CYIIECTBEHHBIE WIIH
HeCcymecTBeHHbIC). CVITeCTBEHHbBIE OITHOKH CBA3aHBI C HEOCTATOYHOM TITy OMHON
U OCO3HAHHOCTHIO OTBETA (HAMPUMEP, YUEHWK HEMPABWIBHO YyKa3aJl OCHOBHBIC
NPU3HAKU TIOHATUM, ABJICHUW, XAPaKTEPHBIE CBOMCTBA BELIECTB, HENMPABUJIBLHO
chopMyupoBall 3aKOH, MPaBWJIO W T. M. WIA YYEHHK HE CMOT TPHUMEHHUTH
TEOPETUUYECKUE 3HAHUS JIJI1 OOBACHEHUA U MPEICKA3aHUA SBJICHUM, YCTAHOBJICHUS
MPUYHHHO-CJICACTBEHHBIX CBSA3CH, CPABHEHUS W KJIaCCH(PUKAITIHN SIBJICHUHN U T. 11.).
HecymecrBennpie ommOKH ONPENENAIOTCS HEMONMHOTOH OTBeTa (Hampumep,
yIYIIEHUE U3 BUIA KAKOTO-TM00 HEXapaKTEpHOTO (haKkTa MPH ONMHACAHWUN BEIIECTBA,
mporecca). K HWM MOXHO OTHECTH OTOBOPKH, OIMCKH, JOMYIIEHHBIC IO
HEBHUMATEIPHOCTH (HAampuMep, Ha JBa W 0oJjiee ypaBHEHUS PEAKIUN B MOJTHOM
WOHHOM BHJIC TOMYIICHA OJHA OMMMOKa B 0003HAUCHWH 3apsiia MOHA).




PesynbTarel 00ydueHua MPOBEPAIOTCSA B MPOILECCE YCTHBIX U MUCHbMEHHBIX OTBETOB
YyYaIMXxcs, a TAKKe MPU BHIMOTHEHUH UMU XUMUYECKOTO SKCIICPUMEHTA.

OueHka TeopeTHYeCKHX 3HAHUM

OtMeTKa «5»: OTBET MOJIHBIA M MPAaBUJIbHBII HA OCHOBAHUM W3YUYEHHBIX TCOPUH;
MaTepuajl HU3J0KEH B  ONPEACTICHHOW JIOTMYECKOM MOCJEI0BATEIbHOCTH,
JIUTEPATYPHBIM S3bIKOM; OTBET CAMOCTOSATEbHBIH.

OtMeTka «4»: OTBET MOJIHBIA M MPAaBUJIbHBII HA OCHOBAHUM W3YUYEHHBIX TCOPUH;
MaTepUall U3JIOKEH B OMPEEICHHON JTOrMUECKON MOCIeI0BATEIbHOCTH, TTPH 3TOM
JIOMYIIEHBl JBE-TPU HECYIIECTBEHHBIE OIMIMOKHU, UCIPABJICHHbIE MO TPeOOBAHUIO
YUUTENA.

OtMeTKa «3»: OTBET MOJIHBIKM, HO MPU 3TOM JIONYIIEHA CYIIIECTBCHHAs OIIMOKA WU
OTBET HEMOJIHBINA, HECBA3HBIN.

OtMeTKa «2»: MpHU OTBETE OOHAPYKEHO HEMOHMMAHUE YUAIIUMCS OCHOBHOTO
COJCpKaHUSl y4eOHOro Marepuajia Wik JOMYIICHbl CYIIECTBEHHbIE OIIMOKH,
KOTOPBIC YUAIIUKACS HE MOKET UCIIPABUThH MPU HABOASIINX BOMPOCAX YUUTEIIS.
OueHka »3KcnepUMeHTAJbHbIX yMeHuii. OIl€HKa CTaBUTCA HAa OCHOBAHUU
HaOIIOICHUS 32 YUYaAIIUMCS U MUCbMEHHOTO 0TUeTa 3a padoTy.

OtMeTka «5»: padoTa BBINOJHEHA MOJIHOCTHIO U MPABWIBHO, C/ICJAHbI TPABUJIbHbBIC
HAOIIOCHUS U BBIBOJIbI; SKCIIEPUMEHT MPOBEJEH MO IJIAHY C YUYETOM TEXHUKH
0€30MacHOCTA W MpaBuj PabOThl C BEHIECTBAMHU U OOOPYJOBAHHUEM; IMPOSBICHbI
OpPraHU3aMMOHHO-TPYAOBBIE YMEHHS (TIOMEPKUBAIOTCA YHCTOTAa pabouero mecra
U TIOPSAIOK Ha CTOJIC, YKOHOMHO HUCTIONB3YIOTCA PEAKTHUBHI).

OtMmeTtka «4»: paboTa BHINIOJIHEHA MPABWIBHO, CACIaHbl MPABUJIbHBIE HAOTIOACHUS
U BBIBOJbBI, HO MPHU 3TOM SKCHEPUMEHT MPOBEACH HE MOJTHOCTHIO WM JOMYIICHBI
HECYILECTBEHHbIE OIIUOKHU B padOTE C BEMIECTBAMU U 00OPYIOBAHUEM.

OtMetka «3»: paboTa BBHIMIOJHEHA NPABUJBLHO HE MEHEE YE€M HAMOJIOBUHY WU
JOMYIIIEHA CYLIECTBEHHAA OIMOKA B XOJE€ SKCICPUMEHTA, B OOBSACHCHHH, B
ocopmieHHN padbOTHI, B COONIOCHUH TTPAaBHII TEXHUKH OS30MMaCHOCTH IPpH padoTe
C BEIIECTBAMU W OOOpPYJAOBAaHUEM, KOTOpas HCHPABISIETCA MO TPpeOOBAHUIO
YUUTENA.

OtmeTka «2»: gomyiieHbl aBe (M Ooyiee) CYIIECTBEHHBIE OHIMOKHM B XOJE
AKCIIEPUMEHTA, B OOBACHCHHH, B O(OpMIICHUH PaldOThI, B COOJIOICHUN TPABWIT
TEXHUKU O€30MaCHOCTH MpU paboTe C BEIIECTBAMU U 00OPYAOBAHUEM, KOTOPHIC
yYalnmica He MOXKET UCIPABUTD JIAXKE MO TPEOOBAHUIO YUUTEIIA.

OueHka yMeHUil pemiaTh 3KCIEePUMEHTAJIbHbIE 321241

OtMeTKa «5»: TUIaH PEIICHUS COCTaBJICH MPAaBWIbHO, MPABWJIBHO OCYIIECTBJICH
MoA00p XUMHUUYECKUX PEAKTUBOB W OOOPY/IOBAHMS, JAHO TOJHOE OOBACHEHUE H
CIEIaHbl BBIBOIBI.

OtMeTKka «4»: TJIaH PEIICHHS COCTaBJICH MPABWIbHO, MPABUIBHO OCYILIECTBIICH
MOoJA00p XMMUYECKUX PEAKTUBOB M 00OpPYIOBAHUS, MPU 3TOM AOMYILIECHO HE OoJiee
JIBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUH U BHIBOAAX.

OtMeTKa «3»: TUIaH PEIICHHUS COCTaBJICH MPABWIbHO, MPABWJIBHO OCYIIECTBJICH
MoJA00p XMMHUUYECKUX PEAKTUBOB M OOOPYAOBAHMSA, HO JOMYIECHA CYIIECTBEHHAA
OIKNOKA B 0O0OBACHEHUH U BHIBOJAX.



OtmeTka «2»: pomymieHsl ABe (M Ooyiee) CYIIECTBEHHbIE OIIMOKM B TUIaHE
pelIeHus, B Moa00pe XMMUUYECKUX PEAKTUBOB U 00OPYI0BaHUS, B OOBACHEHUU U
BBIBO/JIAX.
OueHka ymMeHHil peliaTh pacyeTHbIe 3a1a4u
OtMeTKa «5»: B JIOTMUECKOM PACCYKICHUM W PEIICHUM HET OIMOOK, 3aaaua
pellIeHa PalMOHAJIbHBIM CIIOCO0OM.
OtMetrka «4». B JIOTHUECKOM PACCYXKIACHUU M PEIIEHUU HET CYIIECTBEHHBIX
OIIMOOK, HO 33/1a4a PEIIEHA HEPALIMOHAJIbHBIM CIIOCOOOM WJTU JTIOMYIIEHO HE 0oJiee
JIBYX HECYIIECTBEHHBIX OIIMOOK.
OtMeTka «3»: B JIOTHYECKOM PACCYXKJICHUM HET CYIIECTBEHHBIX OIIMOOK, HO
JIOMYIIEHA CYILIECTBEHHAs OlMOKAa B MAaTeMaTHUECKUX PACUETaX.
OTMeTKa «2»: UMEIOTCA CYILIECTBEHHbIE OLIMOKU B JIOTHYECKOM PACCYXKJIECHUU U
PELIEHUH.
OueHka NUCbMEHHBIX KOHTPOJIbHBIX padoT
OtMeTrka «5»: OTBET MOJIHBIA W TPABWIbHBIA, BO3MOXHA HECYIIECTBCHHAs
ommmnoKa.
OtMeTka «4»: OTBET HEMOJIHBIA WM JOMYIIEHO HE 00Jiee NBYX HECYIIECTBEHHBIX
OIIHNOOK.
OtMeTKka «3»: paboTa BBHIMOJHEHA HE MEHEE Ue€M HAIOJIOBUHY, JOMYIIEHA OJIHA
CYIIECTBEHHAs OINOKA U JBE-TPU HECYIIECTBCHHBIE.
OtMmeTka «2»: padoTa BHIMOJIHEHA MEHEE YEM HalMoOJIOBUHY WM COJCPKUT
HECKOJIbKO CYIIIECTBEHHBIX OIITHOOK.

[Tpu oOlieHKE BBHIMOJHEHHUS MUCbMEHHON KOHTPOJIbHON pabOThl HEOOXOAUMO

yUUTHIBaTh TpeOoBaHus eauHOoro opdorpadudaeckoro pexkmma. OTMETKa 3a
UTOTOBYIO KOHTPOJIbHYIO PaboTy KOPPEKTHPYET MPEAIMISCTBYIONNE OTMETKH 3a
YETBEPTh, MOJIYTOAME, TOI.



