Pabouasi nporpamMMma no yueOHOMY npeaMeTy «XuMUshH)
(0a30BbIil ypOBEHD)

11 kaace
HosicuuTeabHAd 3aNMCKA

PaGouast mporpamma pazpaborana Ha ocHoBe [IpumepHOii mporpaMMbI CpeTHero 001Iero oopas3o-
BaHUs 110 XUMUH, aBTOpckoi nporpamMmel O.C. I'abpuensHa kypca xumun i 8 — 11 kimaccoB aist oo1e-
obpazoBarenbHbIX yupexaenuid (I'adbpuensu O.C. [Iporpamma kypca xumun 115 8 — 11 kimaccoB ob1e-
00pa3zoBaTeNbHBIX YUPESKIACHUN. — 7-€ u3l., crepeorunt. — M.: JIpoda, 2010) u pernoHanbHOT0 KOMIIO-
HEHTa 0011ero oopa3oBanus ApxaHrelbckoi ooactu (PernoHanbHBI KOMITOHEHT 0011IeT0 00pa30oBaHuUs
Apxanrenbckoit oonactu. Xumusa. @usnka. — Apxanrensck: OO0 «KUPA», 2006

H3yuenue xumuu 6 cpeoneil wiKo1e HANPAgIeHo HA 0OCHUMCEHUE CT1e0YIOULUX Uelell:

® OCBOUTH 3HAHMSl O XMMHYECKOW COCTABIISIIOIIECH €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, BaXKHEH-
[IMX XUMHYECKHX MOHATHSIX, 3aKOHAX M TEOPHSX C HMCIIOJb30BAaHHEM IPUMEPOB PETMOHAIBHOTO
KOMITOHEHTA;

e 0BJAJeTh YMEHHSAMH IPUMEHSATH MOJTYYCHHbIE 3HAHUS JUIs1 OOBSICHEHHS Pa3HOOOPA3HBIX XUMUYe-
CKHUX SIBJIGHUH M CBOWCTB BEIIECTB, OLICHKU POJIM XMMHUU B PAa3BUTHUH COBPEMEHHBIX TEXHOJIOTHH U
MOJIyYEHUHU HOBBIX MaTE€pPHAJIOB;

® pa3BHMBATh [103HABATEIbHBIA MHTEPEC U UHTEUIEKTYAIbHBIE CTIOCOOHOCTH B MPOLECCE CAMOCTOS-
TEJIBHOTO MPUOOPETEHUS XUMHUYECKUX 3HAHUH C HMCIOJIb30BaHUEM pa3IMYHBIX MCTOYHHKOB HH-
dbopMaluu, B TOM YHCIIE KOMITbIOTEPHBIX;

¢ BOCHHUTBIBATh YOEXKIECHHOCTb B MO3UTUBHOM POJM XUMHH B JKU3HHU COBPEMEHHOI'O OOIIECTBa,
HE00X0IMMOCTh XUMUYECKH TPAMOTHOT'O OTHOILICHHUSI K CBOEMY 3/I0POBBIO U OKPY’KAIOIIEH Cpeie;

® [PHUMEHSTH MOJIyYeHHbIe 3HAHUSA U YMEHMs 1151 Oe30M1acHOr0 UCIOJIb30BAHUS BEILIECTB M Mare-
pHasioB B OBITY, CEIbCKOM XO034MCTBE U HAa MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3aJ1ad B MIOBCE-
JTHEBHOM JKU3HU, MPEAYNPEKICHHUS SBICHUM, HAHOCSIINX BpPE 370pOBBIO YEIOBEKa U OKpYXKalo-
et cpene, sl OLEHKU BKJIaJa OCHOBHBIX XMMHUYECKUX MPEANPHUATHI pernoHa B SKOHOMHUKY 00-
JIacTH, paiilOHa, TOPOJIa;

e (opMHUPOBATH IIPEICTABICHUSA O BKJIAJE€ XMMHUYECKONM HAYKH B OXPaHy OKPYKAIOLICH cpeabl Ha
YPOBHE pErvoHa.

O01mey4eOHbIe YMEHUSI, HABBIKH M CIIOCO0ObI 1€ TeJIbHOCTH

[Iporpamma mpexycmarpuBaeT pOpMHUPOBAHUE y YUALIUXCS OOLIEY4eOHBIX YMEHHI U HaBBIKOB,
YHUBEPCAJBHBIX CIIOCOOOB EATENFHOCTH M KIIIOUEBBIX KOMIETCHUMH. B 3TOM HampaBieHUU TpUOpPUTE-
TaMu JJi yueOHoro npeamera « XMMUs» B CTaplIel HIKosie Ha 6a30BOM YpOBHE SIBISIOTCSA: YMEHHE CaMo-
CTOSITENIFHO U MOTMBMPOBAHHO OPraHM30BHIBATH CBOIO MO3HABATENBHYIO AEATEIBHOCTH (OT IMOCTaHOBKHU
LeMH A0 TONY4YeHHUS U OIEHKU pe3ylibTaTa); UCIOJb30BAHUE 3JEMEHTOB NMPUUYMHHO-CIEACTBEHHOTO U
CTPYKTYpHO-()YHKIIHOHAJILHOTO aHANN3a; ONpEJeNICHHE CYIIHOCTHBIX XapaKTEPHCTUK H3y4aeMoro oo0b-
€KTa; YMEHHE pa3BepHYTO 0OOCHOBBIBATH CYXACHHMS, 1aBaTh ONpPeAeICHUs, TPUBOIUTH JOKA3aTEIbCTBA;
OLICHUBAaHHUE M KOPPEKTUPOBKA CBOETO MOBEICHHUS B OKPYKAIOLICH cpelie, BHIMOJIHEHUE B PAKTUYECKOM
JeSITEIbHOCTH U B TOBCETHEBHOM JKM3HH 3KOJOTHYECKUX TPeOOBaHMI; HUCIIOIb30BAaHUE MYJIbTUMEINIHBIX
PECYpCOB U KOMIBIOTEPHBIX TEXHOJIOTHH 111 00pabOTKH, Mepeadn, CUCTeMaTU3alul HHpOopMalnu, co-
31aHus 0a3 NaHHBIX, IPE3CHTALUU PE3YIbTATOB MO3HABATEILHON U MPAKTUUECKON JESTEIbHOCTH.

PesyabTaThl 00yyeHus

Pesynbrarel u3yuenus kypca «Xumusi» npuBeaeHsl B pazzene «pedoBaHUs K YPOBHIO MOATOTOBKHU

BBIITYCKHHKOBY, KOTOPBIA TOJHOCTHIO COOTBETCTBYET CTaHIApTy. TpeOoBaHMs HampaBJeHbl HA pealn3a-
LU0 1eATEIbHOCTHOTO, MPAKTUKOOPUEHTHPOBAHHOTO U JIMYHOCTHO OPUEHTHPOBAHHOIO MOJIXO/I0B; OCBO-
CHHME yYaIIUMUCS MHTEIUICKTYAIbHON U MPAKTUYECKOH IeATeNIbHOCTH; OBJa/ICHUE 3HAHUSAMHU M YMEHUS-
MH, BOCTpeOOBaHHBIMU B TIOBCETHEBHOM KHU3HU, MO3BOJIAIOIIMMU OPUEHTUPOBATHCS B OKPYXKAIOIIEM MU-
pe, 3HAYMMBIMHU Il COXpPAaHEHUS OKPY’KAIOIIeH Cpeibl 1 COOCTBEHHOTO 3710POBBSI.

PyOpuka «3HaTh/mOHMMATE)» BKJIIOYAET TPEOOBaHUS K y4eOHOMY MaTepuaily, KOTOPbI yCBaWBa-

IOTCSI K BOCTIPOU3BOISTCS yYaIIUMHUCH.

PybOpuka «YmeTb» BKiIIO4aeT TpeOOBaHUS, OCHOBaHHBIE Ha 00Jiee CIOXKHBIX BUIAX JIEATEIbHOCTH,

B TOM YMCJI€ TBOPYECKOW: OOBSICHATDH, U3y4daTh, PACIO3HABATh U ONHUCHIBATH, BBIBIATH, CPAaBHH-

BaTh, ONPEENATh, AaHAJTU3UPOBATh U OLIEHUBATh, IPOBOJAUTH CAMOCTOSITENILHBIN MOUCK HEOOXOIH-

Moii HH(pOpMAaLIUH H T.JI.



B py6puke «/cnonp3oBaTh mpuoOpeTeHHbIE 3HAHUS U YMEHUS B MPAKTUYECKON JESATENbHOCTH U
MMOBCETHEBHOM JKU3HMY MPEACTABICHBI TPEOOBAHMSI, BEIXOASIIUE 32 PAMKU Y4eOHOTO Tpoliecca u
HAaIlEJICHHbIE Ha pellieHue pa3HOOOpa3HbIX )KU3HEHHBIX 3a/1a4.
OcHoBHOe coaep:kanue (68 u.)
[ ]

METO/bI IIO3BHAHUSA B XUMHHU (2 4.)
Hayunble MeTO bl MO3HAHUS BEIIECTB U XUMHUYECKHUX sIBJICHUI. Pollb 3KcnepuMeHTa U TEOpUU B
XUMHH. Moodenuposanue xumMuueckux npoyeccos.
Jemoncmpayuu
AHanu3 ¥ CHHTE3 XUMHYECKUX BEIIECTB.
TEOPETUYECKHUE OCHOBbBI XUMHWU (18 4.)
CoBpeMeHHbBIE NIPeCTABJIEHUS 0 CTPOCHHH aTOMA.
Atom. U30TOmIBI. Amomusie opoumanu. INSKTPOHHAS KITaCCU(DUKAIIHS DIIEMEHTOB (S-, p- 91eMeH-
mot). OcobeHnocmu cmpoeHus: 21eKMpPOHHbIX 000104eK amoMo8 nepexoousix snemenmos. Ilepu-
OJIMYECKHUM 3aKOH U MEepUOJMYECKasl CUCTEMA XUMHUYECKUX 3ieMeHToB JI.M.MenneneeBa, ux mu-
POBO33pEHUYECKOE U HAYYHOE 3HAYCHHUE.
XumMuyeckasi CBA3b
KoBaneHntHas cBsizb, €€ pa3HOBUIHOCTU U MeXaHU3MbI oOpa3oBaHus. CTeneHb OKUCIECHUS U Ba-
JIEHTHOCTh XUMHUYECKUX 37eMeHTOB. Monnas cBs3b. KatnoHsl U aHnoHbl. MeTayuinueckasi CBA3b.
Booopoonas ceazv, ee ponv 6 hopmuposanuu cmpykmyp 6uononumepos. Enunas npupona XumMu-
YECKUX CBA3CH.
BemectBo
KadecTBeHHBI U KOJWYECTBEHHBIN COCTaB BEIIECTBA. BelecTBa MOJEKYJISIPHOIO U HEMOJICKY-
JsipHOTO cTpoeHusa. Kpucraminueckue pemerku.
[TpuunHBl MHOTOOOpa3us BEIIECTB: H30MEPHS, TOMOJIOTHS, AJIOTPOITHS.
Uucteie BemecTBa 1 cMecH. CriocoObl pa3esieHuss CMECel M X WCIOIb30BaHue. SIBICHUS, TPO-
UCXOJAIINE NPH PACTBOPCHUU BEUIECTB — paspyuieHue KpUCmaiiudeckol peutemku, ougqysus,
JUCCOLMAIMS, THIpaTaLusl.
Hctunnabie pactBopbl. CriocoObl BRIPAXKEHUS KOHIIGHTPAIIMH PACTBOPOB: MACCOBAsl JIOJISI PACTBO-
peHHoro BemecTBa. Jlucconuanus IeKTPOIMTOB B BOAHBIX pacTBopax. CuibHbIE U cladble 3JeK-
TPOJIUTBHI.
Tlousamue o xonnoudax u ux 3naverue (301u, 2enu).
XumMuyeckue peakuum
Knaccudukanuss XuMAYeCKUX peakiuii B HEOPTaHMYECKOW W OPraHUYECKON XUMHUU IO pasiind-
HBIM nipu3HaKkaM. OcoOEHHOCTH peaKIfii B OpraHu4eCcKOi XUMHH.
Peakuuu noHHOro 0O6MeHa B BOAHBIX pacTBopax. ['MapoIn3 HEOpraHu4eCKuX U OPraHu4eCKUX CO-
enuHeHnid. Cpela BOJIHBIX PAacTBOPOB: KHCTas, HEUTpalibHAs, MIEN0YHas. BoOopoousiil noxasa-
menwv (pH) pacmeopa.
TennoBoit 3¢ hexkT XUMUIECKOH peaKInH.
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU. DIeKMPOoIU3 pacmeopos u pacniagos. 1lpaktude-
CKOE€ MIPUMEHEHHUE 3JIEKTPOJIn3a.
CKOpOCTh peakiliy, €€ 3aBUCUMOCTh OT pa3auvHbIX (akTopoB. Katammzarops! u karamus. [Ipen-
cTaBlieHHE O (hepMeHTaX, KaK OMOJIOTHYECKUX KaTaau3aTopax OeIKOBOW MPUPOIBI.
O6paruMocTh peakiuii. XUMUYECKOE paBHOBECHE M CTIOCOOBI €r0 CMEIIICHHS.

Jemoncmpayuu
Mopenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX M METAJUIMYECKUX KPUCTALINYECKUX PEIIETOK.
Mopaenu MOIEKyIl H30MEPOB U TOMOJIOTOB.
[Tonyyenue ammoTponHbIx MoauduKaIui cepsl U hocdopa.
PacTBopeHune okparnieHHbIX BemecTB B Bojie (cynbdara menu (II), mepmanranara xanus, XJopuaa
xenesa (III)).
3aBUCHUMOCTb CKOPOCTH PEAKIIUU OT KOHIIEHTPALIUU U TEMIIEPATYPHI.
Pa3znosxeHnne mepokcuaa BOJOpoOIa B MIPUCYTCTBUHU Katanu3atopa (okcuaa mapranma (IV) u dep-
MeHTa (KaTajasbl).
OO0pa3ibl NHUIIEBbIX, KOCMETHYECKUX, OMOIOTUYECKUX U MEAUIIMHCKUX 30J1€H U relei.
OS¢ dexr Tunnans.



Jlabopamopuwvie onvimut
OrnpeneneHue xapakTepa cpeibl pacTBOpa ¢ MOMOIIbI0 YHUBEPCATBHOTO MHANKATOPA.
[IpoBeaeHmMe peakiuii HOHHOTO OOMEHA ISl XapaKTEPUCTUKH CBOMCTB AJICKTPOJIUTOB.
HEOPI'AHUYECKASA XUMUA (13 u.).
Knaccudukamnus HeopraHn4eckux CoeMHEHNH. XUMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOP-
TaHUYECKUX COEIUHEHHM.
Mertamipl. DIEKTPOXUMHYECKUHN Psii HaNpsDKEHUH MeTauioB. OO0IuMe crmocoObl MOyYeHHUS Me-
TannoB. [lonamue o kopposuu memannos. Cnocobwi 3auumol 0m KOppo3uu.
Hemertannbl. OKuCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUIMYHBIX HEMETAJIOB (Ha MpuMepe
BOZIOPOJIa, KUCIIOPO/Ia, TAIOTeHOB U cepbl). OOIIas xapaKTepuCTUKa MOATPYIIBI TaJoreHOB (0T
¢dbropa o nona). baaropoaHbie Ta3kbI.
Jemoncmpayuu
OO0pa31bl METAJUIOB U HEMETAJLIOB.
Bosronka nona.
N3roroBieHne MOJHON CIUPTOBOM HACTOMKH.
B3anMHoOe BbITECHEHUE TAJIOT€HOB M3 PACTBOPOB UX COJIEH.
OO0pa3sIbl METAIIJIOB M X COCAMHCHUH.
I'openue cepsl, hocdopa, xene3a, MarHusl B KUCIOPO/IE.
Bs3anMoaelicTBUE IIETOYHBIX U MISIOYHO3EMEIBHBIX METAIJIOB C BOJIOH.
B3anmopencTteue Meau ¢ KUCIOPOIOM U CEPOM.
OMnBITHI 10 KOPPO3UH METAIIIIOB U 3aLIUTE OT HEe.
Jlabopamopnuie onvimol
B3anmopeiicTBre IMHKA U &KeJe3a C paCTBOPAMU KUCIIOT U IIEJIOYEH.
3HaKOMCTBO C 00pa3aMy METaJUIOB M UX pyaamHu (paboTa ¢ KOJUIEKIUSIMHU).
3HaKOMCTBO ¢ 00pa3liaMy HEMETAJUIOB U UX MPUPOAHBIMU COCAMHEHUAMHU (paboTa ¢ KOJIEKIIUSI-
MH).
PacnioznaBanue XJ0pua0B U CyiIb(haToB.
Ilpakmuueckue 3anamusn
[Tonydenue, cobupanue U pacro3HaBaHUE ra3oB.
Pemrenue skcnepuMeHTANIbHBIX 33/1a4 110 TeMe «MeTalljibl U HEMETAJLIbD.
Nnentndukanus HEOPraHMIECKUX COSTUHEHUN.
OPTAHUYECKASA XUMUSA (25 4.)
Knaccudukanuss 1 HOMEHKJIaTypa OpPraHMYECKHX COEAMHEHUH. XUMHUYECKUE CBOWCTBA OCHOBHBIX
KJIACCOB OPTraHUYECKUX COCAMHEHUM.
Teopust CTpoeHUsI OPTraHUYECKUX COCAUHEHHMI. YTIepoaHbli ckeneT. Panukanbsl. OyHKIIMOHAIBHbBIE
rpynmsl. 'omonoruueckuil psia, romonoru. CTpyKTypHast ©30MepHs.
VYTI1eBOIOPObI: AJIKaHbl, AJIKEHBI U TUEHBI, AIKUHBI, apeHbl. [IpupoIHbIE ICTOUYHUKYU YTI€BOJLOPOJIOB:
He(PTHh U IPUPOAHBIIL ras.
Kucnoponacoaepxaiue coeTuHEHUs: OIHO- © MHOIOATOMHBIE CIHUPTHI, (PEHOI, aabAeTUIbl, OJTHOOC-
HOBHBIC KaPOOHOBBIEC KUCIIOTHI, CJIOKHBIC Y(UPHI, JKUPBI, YTIICBOIBI.
A3oTconeprkaliie CoeIMHeHNs: aMUHbl, aMUHOKHUCIIOTHI, OEJIKH.
[Tonumepsl: macTMacchl, KAy4yKd, BOJIOKHA.

Jemoncmpayuu

[Ipumeps! yriaeBoIOpoOAOB B pa3HbIX arperaTHbIX COCTOSHUAX (IIponaH-OyTaHOBas CMECh B 3a)KUTall-
ke, OeH3uH, napaduH, achansr).

[Tonydenue TUIeHA U alleTUJICHA.

KauecTBeHHBIE peaKIy Ha KPATHBIC CBS3H.

Jlabopamopuwvie onvimul

3HaKOMCTBO C 00pa3amMu I1acTMace, BOJIOKOH M KaydyKoB (padoTa ¢ KOJUICKIHUSAMH).

3HAKOMCTBO ¢ 00pa3laMu MPUPOHBIX YIIIEBOIOPOJIOB U MPOAYKTaMH HMX MepepadoTku (padoTa c
KOJIJICKITUSIMHU ).

3HaKOMCTBO ¢ 0o0Opa3laMu MUIIEBbIX, KOCMETUYECKNX, OMOJOTUYECKIX U MEIUIIMHCKUX 30JIei U Te-
JIEH.

N3roroBienue Moieneit MOJIEKyJl OpraHM4eCKUX COCTUHEHUM.

OOHapykeHue HelpeeNIbHBIX COSTMHEHUH B )KUIKUX HEPTEMPOIYKTaX U PACTUTEIHHOM Macie.



KauecTBeHHbI€ peakIy Ha ajibJAETH/Ibl, MHOTOATOMHBIE CIIUPTHI, Kpaxmall 1 OeKu.
Ilpakmuueckue 3anamusn
Nnentudukanys opraHuuecKux CoeaMHEHUH.
Pacno3naBanue miaacTMacc U BOJIOKOH.
XUMUA U )KU3HD (5 4.)
Xumus U 310poBbe. Jlekapcmea, hepmenmol, 8UMAMUHbL, 20PMOHbBL, MUHEPAIbHble 800bl. [Ipobemoi,
CB8A3aHHble C NPUMEHEeHUEeM JIeKapCMBEEeHHbIX NPenapamos.
Xumus 6 nosceonesnou xcusnu. Morwowue u yucmawue cpedcmaa. Ilpasuna d6ezonacnoii pabomul co
cpedocmeamu Obimosou xumuu. beimosas xumuveckas epamomuocme.
HpOMBIIJ_IHeHHOC MOJIYUYCHUC XUMHNYCCKUX BCUICCTB HA IPUMCPEC IIPOU3BOACTBA cepH0171 KHCJIIOTHI.
XHUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPEbl U €r0 MOCIEACTBHUS.

Hemoncmpayuu
OO0pa3ibl IeKapCTBEHHBIX MPENapaToB U BUTAMHHOB.
OO6pa3ibl cpeAcTB TUTHEHBI U KOCMETUKHU.
Jlabopamopnuie onvimol
3HAKOMCTBO ¢ 00pa3iiamMu JICKapCTBEHHBIX MTPENapaToB JOMAITHEH MEIUIIMHCKON alTeYKH.
3HAKOMCTBO ¢ 00pa3lamMy MOIOIIUX U YUCTSIIUX CPeACTB. V3ydeHne MHCTPYKIHHA MO MX COCTaBY U
MIPUMEHEHHUIO
[Iporpamma pacmmpena 3a c4eT BKIIOUEHHUS B HEE TEM MPOTrPaMMbl PErHOHATBHOTO KOMIIOHEHTA
Y BBIJICJICHHSI YACOB Ha KOHTPOJIbHBIE PaOOTHI.
[IpenogaBanue Benercs ¢ ucnoibp3zoBanuem Y MK O.C.I'abpuensna.
VYuebnuk [Nabpuensta O.C. Xumus . 11 knacc. ba3oBeiii ypoBeHb: yueOHUK 11 0011e00pa3oBa-
TENBHBIX YUPEXKICHHUN. — 4-€ u3., crepeotul. — M.: [lpoda, 2009. — 223 c.: ui.
Kypc paccunran Ha 34 yaca (1 yac B Hejielno)
IIporpamma 11 ximacca BKiIro4aeT B ceos:
[TpakTuueckue paboThl — 2;
JlaGopaTopubie paboTsl — 18;
PernonanbHBIM KOMIIOHEHT — 3;
KontposnbHbie paboTs — 2.

No Haszeanue Tembl KomnuectBo wa- | KonmuuectBo koHTposib- |  KonmyecTBo
n/n COB I10 TEME HBIX paboT, 4acoB PETuo-
MPaKTUYECKUX padoT, HaJIBHOTO
71a00PATOPHBIX ONBITOB | KOMIIOHEHTA
1 CrtpoeHnue aToma ¥ epuonye- 3 n/o—1
ckuii 3akoH JI.11. MeHaeneeBa
2 CrtpoeHnue BelecTna. 14 k/p—1; n/o-5; n/p-— 1
1
3 XVWMUYECKUE PEaKIIUH. 8 n/o—5 2
4 BemecTBa n ux cBo#cTBa. 9 k/p—1; n/o-7; n/p-—
1
Bcezo 34 Kp-2; n/o-18; n/p 3
-2

Tpeobosanusn K ypoeHI0 nOO20MOBKU 8bINYCKHUKOG
B pesynbprare nuzydeHuss Xumuu Ha 6a30BOM YPOBHE YUCHUK JOKEH
3HaThL / HIOHUMATDH
® BAKHEUININE XUMUYECKUE MOHATUS: BEIIECTBO, XUMUUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCH-
TEJbHBIC aTOMHAsI ¥ MOJIEKYJISIpPHAs. MAacChl, MOH, aJJTIOTPOIHS, U30TOMBI, XUMUYECKast CBSI3b, JJICK-
TPOOTPULIATETHPHOCTh, BAJICHTHOCTb, CTETICHb OKUCIICHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00b-
€M, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJICKYJISPHOTO CTPOCHHUS, PACTBOPHI, SJEKTPOJUT U HEDJICK-
TPOJIUT, BJAEKTPOJIIUTUYECKAS] JUCCOLMAIMS, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTa-
HOBJICHUE, TETUIOBOM A (EKT peakiu, CKOPOCTh XMMHYECKON pEeaKIMH, KaTalau3, XUMHYECKOEe
paBHOBECHE, YIICPOAHBIN CKeNeT, GyHKIIMOHATbHAS TPYIIa, H30MEPHSs, TOMOJIOTHS;
® OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHUSI MACChl BELIECTB, MOCTOSHCTBA COCTaBa, NEPUOINYECKUMA
3aKO0H;




® OCHOBHBIE TEOPUU XMUMHH: XUMUUYECKOU CBSI3U, DJIEKTPOIUTHUYECKON NUCCOLMALIMU, CTPOCHHUS Op-
TaHNYEeCKUX COeTUHEHUM;
® BAKHEHINIME BEIIECTBA M MaTepHajIbl: OCHOBHBIE METAJUIBl M CIUIABBI; CEpHAsl, COJISTHAs, a30THAS U
YKCYCHasl KUCJIOTHI; IIEJI0YH, aMMHaK, MUHEPAJIbHbIC yIOOpEeHUs, METaH, dTHJICH, alleTHIICH, OCH-
30J1, 3TAHOJI, )KUPBI, MBI, TIIOKO3a, caxapo3a, KpaxMaJ, KIeT4yaTka, OeIKH, UCKYCCTBEHHBIE U CHH-
TETUYECKHE BOJIOKHA, KAYIyKH, TIACTMACCHI;
YMmerh
® Ha3bIBaTh M3yUYEHHBIC BEIIECTBA M0 «TPUBUATBHOIY» WU MEXKAYHAPOIHON HOMEHKIIATYPE;
® OMpeAeNsITh: BAICHTHOCTb W CTENEHb OKUCIEHUS XUMHUYECKHUX 3JIEMEHTOB, THI XUMHUYECKOU
CBSI3U B COCIMHCHMSX, 3aps] MOHA, XapaKTep Cpebl B BOAHBIX PaCTBOpPaX HEOPTaHMYECKUX CO-
€IMHEHUHN, OKUCITUTEIb U BOCCTAHOBUTENb, TPUHAANIEHKHOCTh BEUIECTB K pa3 JUYHBIM Kiaccam
OPraHUYECKUX COCITMHEHUM;
® XapaKTEepU30BaTh: MIEMEHTHI MAJIBIX MEPHUOJIOB IO UX TOJOKCHHUIO B MEPUOJIMYECKON CHCTEME
JI..Menneneena; oOmpe XUMHYECKHE CBOMCTBA METAIOB, HEMETAJIOB, OCHOBHBIX KJIAaCCOB
HEOPTaHWYECKUX W OPTraHUYECKUX COCIUHEHUI;, CTPOCHUE M XUMHUUYECKHE CBOMCTBA M3YYCHHBIX
OPraHUYECKUX COCIMHEHUMN;
® OOBSCHATH: 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; MPUPOAY XHUMHUECKON
CBsI3U (MOHHOM, KOBAJICHTHOH, METAJUTMYECKOH ), 3aBUCUMOCTD CKOPOCTH XMMHYECKOW peaKIuu 1
MOJIO’KEHU S XUMHYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;
® BBINOJHATh XUMUYECKUN HKCIIEPUMEHT IO PACIIO3HABAHUIO BAKHEUIIIMX HEOPTaHUYECKUX U Op-
TaHWYECKHX BEIIECTB;
® TPOBOJUTH CAMOCTOSITEIHHBIN MOUCK XUMHUECKOW MH(GOPMAITUU C UCTIOJI30BaHUEM Pa3IMYHBIX
UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX M3IaHHI, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHe-
Ta); UCIIOJIH30BaTh KOMIBIOTEPHBIE TEXHOJOTUU NJIsi 0OpaOOTKU M Tepenadyd XUMUYECKON WH-
dopmanuu U ee NpeACTaBICHUS B pa3IMYHBIX (opmax;
® ICIIOJIB30BAaTh MPUOOPETECHHBIC 3HAHUS M YMEHUS B NMPAKTHUECKOHN NIEATEIHHOCTH U TIOBCETHEB-
HOM KM3HU JIJIS:
*  O0OBACHCHHS XUMHYECKHUX SIBJICHUH, POUCXOIANINX B IPUPOJIE, OBITY U HA TTPOU3BOICTBE;
* ompeneseHuss BO3MOXKHOCTH MPOTEKaHUsI XUMUUYECKUX MPEBPAIICHUN B Pa3JIMUHbBIX YCIOBUAX U
OIIEHKH MX ITOCJICIACTBHI;
* DKOJIOTMYECKU IPaMOTHOIO MOBEJICHUS B OKpYXKaIoLIeH cpele;
* OIICHKH BJIMSIHUS XMMHYECKOTO 3arpsI3HCHHS OKPYKAIOIIEH Cpeibl Ha OpraHU3M 4YeJIoBeKa 1
JPYTHUE )KUBbIE OPTaHU3MBI;
* 0Oe3omacHOTo OOpaIleHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIIECTBAMH, JTJAOOPATOPHBIM 000pYy10Ba-
HHEM,;
* TPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIICHTPAIMH B OBITY M Ha TPOU3BOJICTBE;
* KPUTHYECKOW OICHKH JIOCTOBEPHOCTU XUMHUYECKOW MH(OPMAIIH, TTOCTYIAIOIIECH U3 Pa3HbIX HC-
TOYHUKOB.
Dopmvl KOHmMPOA
Ycemmuotit omeem
Ouenka «5» - OTBET MOJIHbIN, MPABWJIbHBIN, CAMOCTOSITENIbHBIN, MaTEPHa U3JI0KEH B ONPEICTCHHON JI0-
THYECKOH MOCICI0BATCILHOCTH.
Ouenka «4» - OTBET MOJIHBIM U MPABWIBHBIN, MaTepUaJl U3JI0KEH B ONIPEACICHHOMN JTOTUYECKOM TOCIen0-
BaTEIbHOCTH, IOMYIICHBI BE-TPH HECYIIECTBEHHBIC OMIMOKH, UCITPABIICHHBIC TIO TPEOOBAHUIO YUUTEISL.
Orenka «3» - OTBET MOJHBIN, HO JOMYIIIEHBI CYIIIECTBEHHBIE OIMTUOKHA WJIM OTBET HETIOJTHBIM.
Omnenka «2» - y4eHUK HE IIOHUMAET OCHOBHOE COJIepKaHue y4eOHOTro MaTepraia Uilu JOMyCTUII CyIIle-
CTBEHHBIE OIIMOKH, KOTOPHIE HE MOXKET UCTIPABUThH JaKE MTPU HABOASIIMX BOIIPOCAX YUUTEIIS.
Pacuemmnuie 3a0auu
OreHka «5» - B JOTHYHOM PACCYKJICHHH HET OIMTMOOK, 3a71a4a perieHa palioHaIbHBIM CIIOCOO0M.
Omnenka «4» - B pacCyXKJIeHUHU HET OIUOOK, HO 33/1aua pelieHa HepalloHaIbHBIM CITIOCOOOM WITH JIOITY-
IIEHO He 00Jiee TBYX HECYIIECTBEHHBIX OIITHOOK.
Omnenka «3» - B pacCyKJI€HUHU HET OMMOOK, HO JIOMYIIeHa OIMOKa B MATEMAaTHYECKUX pacyeTax.
OreHka «2» - UMEIOTCS OIMOKH B PAcCY)KJICHUSIX U pacyeTax.
IKcnepumenmanvusle 3a0ayu
OreHka «5» - IpaBUJIBHO COCTABJICH IIJIaH PEIICHHUs, TOA00paHbl PEAKTHBEI, JAHO TTOJTHOE OOBSICHEHUE U
CJIICIIaHbI BHIBO/IEL.



OneHka «4» - MpaBUILHO COCTABIICH TUIAH PElIeHus, TOJ00OpaHbl PeaKTUBbI, IPU 3TOM JOMYLIEHO HEe 60-
Jiee IByX OIMMOOK (HECYIIECTBEHHBIX) B OOBSICHEHUHU U BBIBOJIAX.

Onenka «3» - MpaBUILHO COCTABJICH TUIAH PEIICHUs, TIOJOOPaHbl PEaKTHBBI, TOMYIIEHA CYIIIECTBCHHAS
omunOKa B OOBSICHEHNH U BBIBOIAX.

OneHka «2» -I0MyIIeHbI 1B U Oosiee OMIMOKH B TUIaHE pEIIeHHs, B TO00pe PeakTUBOB, BHIBOJAX.
Ilpakmuueckas paboma

Omnenka «5» - paboTa BBITIOTHEHA IMOTHOCTHIO, TIPABUIBHO C/IEIaHbI HAOTIOICHUS U BBIBOIBI, SKCIICPH-
MEHT OCYILIECTBJICH I10 TUIaHy, C yY€TOM TeXHUKHU 0€30MaCHOCTH, OAEPKUBAETCS YUCTOTA paboUuero
MeCTa, 3KOHOMHO PacXoyl0TCs PEaKTUBBI.

Onenka «4»- paboTa BBIIIOJHEHA MOJHOCTHIO, IPABUIILHO CIEIaHbl HAOMIOACHUS U BBIBOJIBI, HO TIPU 3TOM
HKCHEPUMEHT MPOBE/ICH HE MOJHOCTHIO MIIH JIOMYILEHBI HECYILIECTBEHHbIE OIIMOKH B paboTe C Belle-
CTBaMU U 000PYJTOBaHUEM.

Orenka «3»- paboTa BBIIOJIHEHA HE MEHEE YeM Ha TOJIOBUHY WIIH JIOMYIICHBI CYIIIECTBEHHBIE OIITMOKA B
X0JI€ IKCTICPUMEHTA, B 00BSICHEHUH, B 0(OPMIICHUN PAOO0THI, HO UCIIPABIISIOTCS TI0 TPEOOBAHUIO YUUTEIIS.
OreHka «2»- JOMYIIEHBI 1BE WIH 00Jiee CYIIECTBEHHBIE OITNOKH, YUaIHiiCs HE MOKET X UCIIPABHUTH
JaKe 10 TPEOOBAHHUIO YUUTETIS.
Konmponvnas paboma

Onenka «5» - paboTa BBINOJTHEHA MOJTHOCTHIO, BO3MOKHA HECYIIECTBEHHAsI OIIMOKA.

OneHka «4» - paboTa BBINOIHEHA ITOJHOCTHIO, JOMYIIEHO He O0Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
Onenka «3» - paboTa BBINIOJHEHA HE MEHEE YeM HAIOJOBHHY, IOMYIIEHa OJJHA CYIIECTBEHHAs WM JIBE
HECYIIECTBEHHBIE OLITUOKH.

Onenka «2» - paboTa BBIIIOJHEHA MEHEE YEM HAIIOJIOBUHY WJIM COACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OLINOOK.

Tecmosan paboma

Kaxnoe tecToBoe 3amaHue ¢ BHIOOPOM OJHOTO MPABWJIBHOTO OTBETa M Ha COOTHECEHHE OLICHHBAETCS
nBymsi (nHorma Oosee) Oammamu. 3a 3agaHusi co CBOOOMHOW (opmoit oTBeTe (OTBET KOHCTPYHUPYET
IIKOJILHUK) y4aluiics moyydaer Oosee BbicOkMe Oamibl. OIEHUBACTCS HE TONBKO MPABHIBHBIA OTBET
(MakcUMalIbHBIHN 0aJlT), HO U BBIMOJHEHHE OTJENIbHBIX ATANloOB U AJIEMEHTOB 3ajaHus. B ciyuae, ecnu mo-
IOOHOE 3a/1aHue BBITIOJIHEHO HE MOJTHOCTHIO, IPOU3BOIUTHCS MOIIATOBast OIICHKA.

Onenka «5» - npu npaBuwibHOM BhINoHEHNU 89 — 100% oT MakcuManibHOW CyMMBI 0ajlIOB 3a TECT.
Omnenka «4» - mpu IPaBUIILHOM BBIMOTHEHUU 62 — 88% OT MakCUMAalIbHON CyMMBI OaJIJIOB 3a TECT.
Onenka «3» - mpu IpaBUIBHOM BBINOIHEHUU 36 — 61% OT MakcMMallbHON CyMMBI OaJlIOB 3a TECT.
OneHka «2» - mpu npaBuiIbHOM BbInosHeHHH 0 — 35% 0T MakCUMalbHOW CyMMBI OAJUIOB 3a TECT.

OrneHka 3a UTOTOBYIO KOHTPOJIbHYIO pab0oTy KOPPEKTUPYET MPEAIeCTBYIONINE IPU BHICTABICHUN OLIEHKH
3a 4eTBEPTh, MOIYTOIUE, TOI.



