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ITosicHuTEIBLHASA 3aIIMCKA.

PaGouas mporpamma 1mo XMMHH COCTaBIIEHA B COOTBETCTBHH € (DeJiepaTbHBIM TOCYAapCTBEHHBIM
CTaHJAPTOM CpeIHero oOrmiero oopazoBanus (0a30BbIN YPOBEHB). 32 OCHOBY paboyveit mporpaMMbl
B3siTa IporpaMma Kypca XuMuu ajs 8 — 9 kinaccoB

0011e00pa3oBaTebHBIX YUPEKIACHUN, ONyOnrKoBaHHas nu3aaTenbcTBoM «lIpocsemnienue» B 2011 roay (
COopHUK ITporpaMM Kypca XUMuH K yueOHukam xumun aBtropoB ['.E.Pymsuruca, ®.I".denpamana mis
8-9 kaccoB 001e00pa3oBaTeIbHBIX YUpexkaeHUH (0a30BbIi ypoBeHb). ABTOp niporpammel H.H. T"apa.
[TepeueHs HOPMATUBHBIX JIOKYMEHTOB, UCTIOIB3YEMBIX [IJISl COCTaBJICHUS paboyveil MporpaMMBl:

N —

3akoH «O06 obOpazoBanuu B Poccuiickoit deaepanun» ot 29.12.2012r Ne273 — @3
®denepanbHbIi TOCYIapCTBEHHBIA 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHUs
(ITpukaz Muno6pnayku Poccun ot 17.12.2010r Nel1897.

[IpumepHas nporpamma 1no yueOHsIM npeameram. Xumus (8-9 xi). Mocksa. [Ipocsenienue,
2011r

H.H. I'apa I[Iporpamma kypca xumuu. Mocksa. [Ipocsemienue, 201 1r

®denepalibHBIH NepedeHb yUeOHUKOB, YTBEPKICHHBIX U PEKOMEH/I0BaHHBIX K HCIIOIb30BaHUIO B
obpazoBarensHOM mporecce OO0

[IpennoxxeHHBIN MaTeprail COOTBETCTBYET TpeboBaHusIM DenepallbHOr0 KOMIIOHEHTA
INocynapcrBerHoro cranmapTa oomero oopasoanus (IIporpamMmer 001Ie00pa3oBaTeIbHBIX
yupexaenuit / Xumust/ 8-9 knaccsl/ 10 -11 kmaces/Mocka «IIpocsenienue» 2011/) momHoCThIO
OTpakaromiel copepkaHue MPUMEPHON MPOTPaMMBI, C JIOMTOJTHEHUSMH, HE MPEBBIIIAIOIIMH
TpeOOBaHUs K yPOBHIO OJATOTOBKY oOyuatomuxcs. B pabodeii mporpaMMe Haliu
OTpaKEHHE NN M 33]]a91 U3yYCHHS XMMUHU Ha CTYIICHH OCHOBHOT'O OOIIEro 00pa3oBaHMs,
U3II0’KEHHBIE B MOSICHUTENbHOM 3amucke [IpumepHoit mporpammsl o xumun. Hacrosimas
porpamMMa pacKpbIBaeT CoJEpKaHue 0O0yUSHHS XUMUHU yJammxcs B 8—9 kiaccax

PaGouas mporpamma packpbiBaeT coaepkanue o0ydeHus XuMun B 8-9 kiiaccax
obmieoOpazoBarenbHBIX yupexaeHnid.. Ona paccuntana Ha 140 gacoB B roj ( 2 4aca B HEJICIIO).
PaGouas mporpamma 1o XMMHH COCTaBIIEHA Ha OCHOBE:

DyHIaMEHTAIBLHOTO Si/ipa co/iepKaHus 001Iero oopa3oBaHus;

TpeboBanuii k pe3ynbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTebHOM MpOrpaMMbl OCHOBHOTO
ob1iero oopazoBaHusl, IpeAcTaBiIeHHbIX B denepanbHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM
cTaHJapTe o011iero o0pa3oBaHusi BTOPOTo MOKOJICHHUS;

[IpumepHOi mporpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHUs 110 XUMUHU;

IIporpammsl passutus YV /I;

IIporpaMMBbl 1yXOBHO- HPABCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUS JINYHOCTH.

OnHoM 13 BaXKHENIIMX 3a/1a4 OCHOBHOI'O 00IIIEro 00pa30BaHUs SIBIISETCS MOJTOTOBKA
o0yyaroluxcsi K 0CO3HaHHOMY U OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO U MPOo(eccnoHalIbHOTO
nytu. O0yvaromuecs JOHKHBI HAYYUThCSI CAMOCTOSATENBHO CTABUTh LIETTU U OIPEENISTh IyTH UX
JOCTUKEHMSI, 38 paMKaMU y4eOHOro Ipolecca.

XuMus KaKk y4eOHBIH MpeIMEeT BHOCHUT CYIIECTBEHHBIN BKJIaJ B BOCIIUTAHUE U Pa3BUTHE
oOyuJarouxcsi; OHA MPU3BaHA BOOPYKUTh UX OCHOBAMHU XMMHUYECKHUX 3HAHUI, HEOOXOIMMBIX
U1l IOBCEAHEBHOM KU3HH, 3aJI0KHUTh (DYHIAMEHT JJIs TAJIbHEHIIIEro COBEPIICHCTBOBAHUS ATHX
3HaHUI ,a TaK)Ke CIIOCOOCTBOBATH O€30MMaCHOMY MOBEICHUIO B OKPYXKAIOIEeH cpenie u
OepeXKHOMY OTHOIIEHUIO K HEH.

N3y4yeHne XMMUM B OCHOBHOM IIIKOJIE HAIPABJIEHO:

Ha OCBOEHHUE BAKHEUIITNX 3HAHUH 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMUHU, XUMHUECKON
CHUMBOJIUKE;

Ha OBJIaJICHHE YMEHUSIMH HAOII0AaTh XUMUYECKHE SABJICHUS, TPOBOIUTH XUMUYECKUI
HKCHEPUMEHT, IIPOU3BOJUTH PACUETHI HA OCHOBE XMMUYECKUX (POPMYJI BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUM;

Ha pa3BuTHe no3HaBarenbHbIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Iporecce
MPOBEICHUS XUMHUYECKOTO SKCIIEPUMEHTA, CAMOCTOSTEILHOTO PUOOpeTEeH s 3HAHUH B
COOTBETCTBHUH C BO3HUKAIOIIUMU KU3HEHHBIMH MTOTPEOHOCTAMU;



e Ha BocnuTaHue OTHOLICHHS K XUMUU KaK K OJHOMY U3 (PyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTOB OOIIEUeI0BEUECKON KYIbTYpHI;

e Ha npuMmeHeH#He MOy4eHHBIX 3HAHUW U YMEHUH 711 6€30MMacHOTO MCIIOIh30BAHMS BEIIECTB U
MaTepUajoB B OBITY, CETLCKOM XO0341CTBE U Ha MPOU3BOJICTBE, PEUICHUSI MPAKTUYECKUX 3a/]1a4 B
MTOBCETHEBHOM JKU3HU, MIPEIYTPEKIACHUS ABICHUIN, HAHOCSIINUX BPE] 3J0POBBIO YEJIOBEKA U
OKpY>Karolleu cpene.

! !eJ'II/I Kypca:

OCHOBHBIMU 1IEJIIMU XUMHHU SBIISIOTCS U3YYCHHE COCTaBA U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOCHHUS, KOHCTPYHPOBAHHUE BEIIECTB C 33JaHHBIMU CBOWCTBAMH, UCCIIEOBAHNE
3aKOHOMEPHOCTEH XUMUUECKHUX MPEBPAIICHUI U MyTel YIPaBICHUS UMHU B LEJIAX HOTyYSHHS
BELIECTB, MAaTEPHAJIOB, SHEPTUU.

3aauu Kypca:

* OcBoeHME Ba)XKHEHIINX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U pa3JieNax XUMHUH,
XUMHUYECKON CUMBOJIMKE

* OBginazneHue yMEHUSIMU HAOJI0OJaTh XUMUYECKHUE SIBJICHUS, IPOBOJAUTH XUMUUYECKUN
HKCHEPUMEHT, TIPOU3BOIUTH PACUETHI HA OCHOBE XMMHUYECKUX (DOPMYJT M ypaBHEHHI
XUMHYECKUX PEAKIIHI

* Pa3BuTHE N03HABATEILHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B
IIPOLIECCE MPOBEACHUS XMMHUUECKOT0 AKCIIEPUMEHTA, CAMOCTOATEILHOTO IPUOOPETEHNUS
3HaHUW B
COOTBETCTBUH C BOZHUKAIOIIUMHU TOTPEOHOCTAMMU.

* BocnuTaHue OTHOLIEHUS K XUMHUM KaK K OJJHOMY U3 (yHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U AJIEMEHTY O0IE€YeIOBEUECKON KYIbTYpPbI

* IlpumeHeHHe NOIYYeHHbIX 3HaHUH, YMEHUH U HaBBIKOB /7151 0€301aCHOI0 MCIOJIb30BAHUS
BELIECTB U MaTepHaioB B OBITY, CEIbCKOM XO034HCTBE, Ha IPOM3BOICTBE; AJIS PELICHUs
MPAKTUYECKHX 33/1a4 B [TIOBCETHEBHOM JKU3HU, NIPETYNPEKACHUS ABICHNUMN, HAHOCAIINX BPea
3JI0pPOBBIO YEJIOBEKA U OKPYKAIOILEH CpelE.

2. O0mas xapakTepucTUKa y4e0HOI0 nmpeaMera

B coxepxaHuu NaHHOTO Kypca IIPEACTABIEHBI OCHOBOIIOJATAIOIIME TEOPETUYECKHUE CBEACHHS I10
XUMUH, BKIIOYAIOIUE HM3YyYEHUE COCTaBa U CTPOEHHUS BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHS,
HCCIIE0BAHUE 3aKOHOMEPHOCTEM XUMHWYECKHX IIPEBPAIlCHUM M IIyT€H YINPaBICHHUS MMHU B ILEIAX
ITOJIy4EHUS BEIIECTB, MaTEPUAJIOB, SHEPIUH.

Copneprxanue yuyeOHOro IMpeaMeTa BKIIIOYAET CBEICHUS O HEOPTaHMYECKUX BEIIECTBAX, UX CTPOCHUU U
CBOMCTBAaX, a TaKXe XHUMHUYECKHX IIpoleccax, MPOTEKAloUIMX B OKpykatomeM wmupe. Haubonee
CIIOKHBIE 3JIeMeHThl DYHIAMEHTANBHOTO siipa CoAepKaHUs 00IIero oOpa3oBaHUs MO XMUMHH, TakKue,
KaK OCHOBBI OPraHWYEeCKOW U MPOMBIIIIEHHOW XHMUH, NEPEHECEHbI B MPOrpaMMy cpelHed (TOJHOM)
00pa3oBaTeNbHOMN IIKOJIHI.

TeopeTnyeckyr0 OCHOBY H3Y4YEHHS HEOPraHMYECKOM XHMHUHU COCTABJISIET AaTOMHO- MOJIEKYJISIPHOE
y4YE€HUEe, TMEPUOAUYECKUN 3aKOH, C KPATKUMH CBEJAEHUSIMU O CTPOECHHWHM aTOMOB, BHJIAX XUMHUYECKOM
CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIIAM.

B wu3yueHum kypca 3HaAuUTENbHAs pOJIb OTBOJUTCA XUMHYECKOMY 3KCIEPUMEHTY: IPOBEACHUIO
MPAKTUYECKUX U JIaOOpaTOpPHBIX pabOT M OMUCAHHIO MX PE3YJIbTAaTOB; COOJIIOJIEHHUIO HOPM U TPaBUI
MOBEJCHHSI B XMMUYECKHX JIAOOPATOPHSIX.

B kauecTBe IEHHOCTHBIX OPUEHTHUPOB XMMHUYECKOTO 0OPa30BaHMsI BBICTYMAIOT OOBEKTHI, U3y4aeMbIE B
Kypce XUMHUH, K KOTOPBIM Y 00yJaronuxcs GopMHUpPYyeTcs LIGHHOCTHOE oTHoIeHue. [Ipu 3Tom Bexyuyto
pOJIb UTParOT IMO3HABaTeNbHBbIE HEHHOCTH, TAaK KaK JAHHBIA Y4eOHBI NpeaMeT BXOIUT B TPYIIy
IIPEIMETOB IM03HABATEIBHOTO LIMKJIA, TJIaBHAs 11€JIb KOTOPBIX 3aKII0YAeTCs B U3YUEHUH IIPUPOABI.



OCHOBY no3nasamenvHvlX WEHHOCHIEN OCTABIAIOT HAayYHbIE 3HAHUS, HAYYHBIE METOJbI ITO3HAHUS.
[To3HaBarenbHble IICHHOCTHBIE OpHEHTAllMH, (QOpMHpYeMble B MpolEecce M3YyYeHHUS XHUMUH,
MIPOSIBIIAIOTCA B IPU3HAHUU:

° HCHHOCTI/I HAaY4YHOI'O 3HAaHH, 110 HpaKTquCKOﬁ S3HAYUMOCTH, JOCTOBECPHOCTHU;

e [[eHHOCTH XMMHUYECKUX METOJ0B UCCIEAOBAHUS )KUBOW U HEKUBOM ITPUPOJIBL;

PasBuTne mno3HaBaTEIBLHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ COACpIKaHUA KypCa XHMHUH IIO3BOJIACT
c(OopMHPOBATE:

e  VYBaXuUTEIbHOE OTHOUIEHUE K CO3UIATEIIbHOM, TBOPUECKOM AEATEIbHOCTH,

e [lonumanue HEOOXOIUMOCTH 3I0POBOTO 00pa3a KU3HU;

o [loTpeOmsiTh B 0€3yCIOBHOM BBHITIOJHEHHH IMPABU OE30MAaCHOTO WCIONH30BAHUS BEIIECTB B
MMOBCEIHEBHOM JKU3HH;

e (Co3zHaTenbHbIN BBIOOP OyayIIel MpodecCuOHAIBHOM IeATeTbHOCTH.

Kpr XUMHUHU 06J'Ia,[[aeT BO3MOXXHOCTAMU JIA (1)0pMI/Ip0BaHI/I$I KOMMYHUKAMUBGHbIX uelmocmeﬁ, OCHOBY
KOTOPBIX COCTABJIAKOT IIPOLECC O6IJ_[CHI/IH, I'paMOTHasA pCUb. KOMMYHI/IKEITI/IBHBIC OCHHOCTHBIC
OpHCHTAallUU KypcCa CHOCO6CTBYIOTZ

e [IpaBUIBHOMY UCITOJIB30BAaHUIO XUMUYECKON TEPMUHOIOTUA CUMBOJIMKH;

e Pa3Butui0O MOTPEOHOCTH BECTU AMAJIOT, BBICIYIIMBATH MHEHHE OIIOHEHTA, y4acTBOBATh B
JIMCKYCCHU;

e Pa3BuTHIO yMEHUS OTKPBITO BBIPAXKaTh U ApT'YMEHTUPOBAHO OTCTAUBATH CBOIO TOUKY 3PEHUS.

3. Onucanmne mecta y4eOHOro npeamera

OCOoOEHHOCTh Kypca XHMHH COCTOMT B TOM, YTO JUISI €0 OCBOCHHUS IIKOJHHUKH JOJKHBI
o0jazaTe HE TOJIBKO OIpEAENEHHBIM 3allacoM IPEABAPUTENBHBIX €CTECTBEHHO — Hay4HBIX
3HAHWWA, HO M JIOCTaTOYHO XOPOILIO Pa3BUTHIM aOCTPAKTHBIM MBIIUIEHUEM. OTO SBISETCS
IJIABHOW MPUYMHOM TOTO, 4TO B Y4€OHOM IIaHE TOT MpPEeAMET MOSABISAETCS MOCIETHUM B Py
€CTECTBEHHO - HAyYHBIX JUCLMILINH.

B yyeOHOM 1ulaHe Ha M3y4YeHHE XMMHM B OCHOBHOM IIKOJ€ OTBOAMUTCS 2 yueOHBIX 4Yaca B
HEJ/IeNI0 B TeYeHUH JIBYX JIeT — B 8 1 9 knaccax; 140 yueOHbIX 3aHATHH.

Pacnipenenienre BpeMeHHM 1O TeMaM MPOrpPaMMbl JaHO OPUEHTHPOBOYHO. YUHUTENb MOXKET
U3MEHSTh €ro B Ipejlenax roJoBol cymMMmbl yacoB. Eciam B 9 kiacce He M3ydaroTCs OCHOBBI
OpraHUYecKON XuMuu (pazzen 3),T0 OTBEJEHHBIE HAa HETO Yachl MOXKHO PAaCHpEeIeIUTh 10 BCEMY
Kypcy 9 kiacca.

4. JIu4HOCTHBIE, MeTanpeAMeTHble W NpeAMeTHbIe Pe3yJbTaTbl OCBOEHHS
KOHKPETHOIr0 y4e0OHOro npeamera

N3yuenne XUMHM B OCHOBHOM IIIKOJE Ja€T BO3MOXKHOCTH JIOCTHYBL CIEAYIOIIMX pPE3yJbTaTOB B
HaIpaBJI€HUN JMYHOCTHOTO PA3BUTHSI:

1. BocmuTaHUE POCCHUHCKON Tpa’kJaHCKOM WIEHTUYHOCTU: NAaTPUOTHU3Ma, JIIOOBH U YBaXKEHUS K
OTEYECTBY, YyBCTBA TOPIOCTH 3a CBOXO PoanHYy, 3a pOCCHICKYIO XUMHUYECKYIO HAyKYy;

2. (hopMupOBaHHE LETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MPAKTHUKH, a TAKXKE COIUATBHOMY, KYJIBTYPHOMY, SI3BIKOBOMY U JYXOBHOMY
MHOT000pa31I0 COBPEMEHHOTO MUPA;

3. dopMmHpOBaHUIO OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO W C€aMOOOpa30BaHHMIO Ha OCHOBE MOTHBAallMM K OOYYEHHMIO W TIO3HAHMIO, BHIOOPY
npouIbHOTO 00pa3oBaHUs HAa OCHOBE WH(OpPMAIMKM O CYMIECTBYIOMUX NPODECcCHs X W JIMYHBIX



npoeCCHOHATIBHBIX TPEANOYTEHHH, OCO3HAHHOMY MOCTPOCHHMIO MHAWBUAYAIBHOW 00pa3oBaTeNbHOU
TPAEKTOPHUU C YYETOM YCTOMYMBBIX II0O3HABATEIBHBIX HHTEPECOB;

4. popMUpOBaHNIO KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, OOIIECTBEHHO IOJIC3HOM,
y4e0HO - UCCIIeI0BATEIBCKOM, TBOPUECKOM M IPYTHX BUJAX JACSATEILHOCTH;

5. (hopmupoBaHNe MOHUMAHUS LEHHOCTU 3I0POBOr0 U 0e30macHOro obpasa KU3HU; YCBOCHUE MPaBUII
WHIUBUAYAIBHOTO H  KOJUIGKTHBHOTO O€30MAaCHOTO TMOBEACHHS B YPE3BBIYAWHBIX CUTYaIHAX,
YIPOXKAIOUIUX KU3HU U 3JJ0POBBIO JIIO/ICH;

6. ¢dopMupoBaHUE MO3HABATEIbHOW U MH(DOPMALMOHHOW KYJIBTYpPbI, B TOM YHCJIE Pa3BUTHE HABBIKOB
CaMOCTOSITENILHOW Pa0OThl € YYEOHBIMH IOCOOMSMHU, KHHTAaMH, IOCTYMHBIMH MHCTPYMEHTAMHU H
TEXHUYECKHMHU CPeACTBaMHU MH()OPMAITIOHHBIX TEXHOJIOTHIA;

7. bopMHpoBaHKE OCHOB KOJIOTUYECKOTO0 CO3HAHUS Ha OCHOBE MPU3HAHUS IEHHOCTHU KHU3HU BO BCEX €€
MIPOSIBIICHUSX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIIECHUS K OKPY’KaIoIIeH cpeie;

8. pa3BUTHE TOTOBHOCTH K PEIIEHUIO TBOPUYECKUX 3ajlay, YMEHUs HaXOJUTh aJeKBaTHBIE CIIOCOObI
MOBEJICHUSI W B3aUMOJCHCTBUSA C MapTHEpaMH BO BpeMsl Y4eOHOM M BHEy4yeOHOH JesTeIbHOCTH,
CIIOCOOHOCTH OLEHHBATh MPOOJIEMHBIE CUTYallMd M OINEPAaTUBHO NMPHHUMATh PEIICHUS B PAa3IUYHBIX
IIPOYKTUBHBIX BHJIAX JEATEIBHOCTH.

MeTanpeaIMeTHBIMH PE3yJIbTaTaMH OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOIM MPOrpaMMbl OCHOBHOTO
001Iero 00pa30BaHUS SBIISIOTCS:

1. OBJIAJJICHUEC HAaABBIKAMHU CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHI/II71, OpraHu3anmuu yqe6H0171
ACATCIIbBHOCTH, ITOUCKA CPEACTB €€ OCYIICCTBIICHUA

2. yMeHME IJIaHUPOBATh MYTHU JOCTMXKEHUS LieJiell Ha OCHOBE CaMOCTOSTENILHOTO aHajliM3a YCIOBUH U
CPeACTB HUX JOCTH)KEHUs, BBIIENATh AJIbTEPHATHUBHBIE CIIOCOOBI JIOCTMIKEHUS 1€ U BbIOMpPATh
HauboJsee 3pPeKTUBHBIN c10co0, OCYIIECTBIIATH MO3HABATEIbHYIO pe(JIEKCHIO B OTHOIICHUHN e CTBUI
10 PCIICHHUIO y‘-Ie6HI)IX U II0O3HABAaTCJIbHBIX 3aJ1a4,

3. yMeHMe MOHUMaTh MpoOJieMy, CTaBUTh BOMNPOCHI, BBIIBUIATh THUIOTE3Yy, J1aBaTh ONpEAEICHUs
MOHATHUSIM,  Kiaccu(uuupoBaTh, CTPYKTYpUpOBaThb  MaTepuan, MPOBOJUTH  SKCIIEPUMEHTHI,
apryMeHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BBIBOBI U 3aKJIIOUEHUS;

4. ymeHHEe COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH PE€3YyJIbTaTaMH, OCYIIECTBISATH KOHTPOJb
CBOEH JESITENbHOCTH B MPOILIECCE TOCTUKEHUS pe3ysibTaTra, ONpPEeNesaTh CIOCOObl AEMCTBUM B paMKax
MPEIIOKEHHBIX YCIOBUM M TpeOOBaHUN, KOPPEKTUPOBATH CBOU JCHCTBUSI B COOTBETCTBUHU C
M3MEHSIOIIENCS CUTYyalui;

5. <¢dopMupoBaHME U pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCHOJIb30BAaHUS HMHCTPYMEHTOB H
TEXHUYECKHUX CPEICTB HH(POPMAIIMOHHBIX TEXHOJOTHMI KaK HWHCTPYMEHTAJIbHOW OCHOBBI DPa3BUTHS
KOMMYHHKATUBHBIX U [T03HABATENIBbHBIX Y Y /1;

6 YMCHHUE CO3[aBaTb, NPUMCHATH U Hp606paSOBBIBaTI) 3HaKl MU CHUMBOJIBI, MOJACIHN MW CXEMbI IJId
pemicHuA y‘Ie6HI)IX IIO3HABATCJIbHBIX 3aJa4,

7. ymeHue u3BJIeKaTh WH()OPMAIMIO U3 PA3TUYHBIX HCTOYHUKOB, CBOOOHO TOJI30BATHCS CIIPABOYHON
JTUTEpPaTypo, B TOM YHCIICE U Ha DJIEKTPOHHBIX HOCHUTENSAX, COOJI0OAaTh HOPMBI MH(POPMAIIMOHHOMN
M30MpaTeTLHOCTH, THUKH;

8. yMeHHe Ha MPaKTUKE MOJb30BaTHCS OCHOBHBIMU JIOTUYECKUMU MPUEMaMH, METOJIaMU HAOIIOACHHUS,
MOJIETTUPOBaHUS, OOBSICHEHHUSI, PeLlIEHUsI IPOOIIeM, MPOTHO3UPOBAHUS U JIP.;



9. YMCHHC OPraHU30BaTh CBOIO JXU3Hb B COOTBCTCTBUU C MPCACTABJICHUAMU O 310POBOM 06p3.3€ JKHN3HH,
npaBax u 00513aHHOCTSIX TpaXxJaHnuHa, HICHHOCTAX 6I:ITI/I$[, KYJIbTYpPBI 1 COLITUAJIBHOT'O B3aHMOI[€I>’ICTBPI$I;

10. YMCHHCE BBIITOJIHATD ITO3HABATCIIBHBIC U ITPAKTHUYCCKUC 3aaHsd, B TOM YHCJIC ITPOCKTHEIC,

11. YMCHHEC CaMOCTOATCIBbHO H aprymMeHTHPOBAHO OLCHHMBATbL CBOU ﬂeﬁCTBHH n HeﬁCTBHH
OJHOKJIACCHUKOB;,

12. ymenue paborate B rpymnne- 3G(EKTHBHO COTPYAHHYATh M B3aUMOJEWCTBOBATH Ha OCHOBE
KOOpJMHAIIMK PAa3IMYHbIX MO3UIMI MpU BeIPAOOTKE OOLIEr0 penieHHsi B COBMECTHOW JESTENbHOCTH;
CJIyIIaTh MapTHEPa, KOPPEKTHO OTCTAWBATh CBOIO MO3UIINIO; MPOJTYKTUBHO pa3peiaTs KOH(QIUKTHI.

IIpenmeTHbIMH pe3ybTaTaMu OCBOcHHS (OCHOBHOW 00pa30BaTEIIBHON MPOrpPaMMbl  OCHOBHOI'O
o01mero oOpa3oBaHus SBIISIOTCS:

1. (bOpMHpOBaHI/Ie IEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O BfUIeCTBax, HX
INpEeBpalICHUA MW IPAKTUYCCKOM IIPUMCHCHHUU,; OBJIAACHUC MOHSITUMHBIM arIapaToM U CMMBOJIMYCCKUM
SA3BIKOM XHMMUH,

2. OCO3HaHHE OOBEKTHUBHON 3HAYMMOCTH OCHOB XHMMHUYECKOH HAayKH KakK obnactu COBPEMCHHOI'O
CCTCCTBO3HAHHNA, XUMHYCCKHUX HpCBpaH_[CHI/Iﬁ HCOPIraHUYCCKUX U OPraHUYCCKUX BCIICCTB KaK OCHOBLI
MHOTHX SBJICHHMH JKMBOHM W HEXHBOU IIpUPOAbI; er'IY6J'IeHI/Ie Hpe,[[CTaBJ'IeHI/Iﬁ 0 MaTCpuaibHOM
CAUHCTBC MHUDpaA,

3. oBlaJieHUE OCHOBAMH XUMHUYECKOW I'DPAaMOTHOCTH; CIIOCOOHOCTBIO aHAJIM3UPOBATh M OOBEKTUBHO
OLICHUBATh JKU3HEHHBIE CHUTYallMM, CBA3aHHbIE C XUMUEH, HaBbIKAMH O€30IaCHOrO OOpalleHUs ¢
BELIECTBAMM, HCIOJIb3YEMBbIMU B IOBCEJAHEBHOM JKM3HM, YMEHUEM aHaJIM3UPOBATh M IUIAHUPOBATH
HKOJIOrMYecKU 0€30MacHOe NOBEACHHE B IIETISIX COCPEIKEHUS 37I0POBBSI U OKPY’KAIOIIEH cpelbl;

4, Q)OpMHpOBaHI/Ie YMCHI/Iﬁ YCTaHaBJIMBATh CBA3HW MCXKIAY PCaJIbHO Ha6J'II-O,[[aeMLIMI/I XUMHNYCCKUMU
SABJICHUAMH MW IIpoHecCaMH, HNPOUCXOAAIIUMMHU B MHUKPOMHUPCE, O0BACHATH MMPUYUHBI MHOFOO6paSI/I$I
BCIICCTB, 3aBUCUMOCTD IIPUMCHCHUA BCUICCTB OT UX CBOI>'ICTB;

5. nmpuoOpeTeHue OmbITa UCIOIb30BAHUS PA3IUYHBIX METO/I0B M3y4YeHHUs BEIIECTB; HAOIIOAEHUS 3a UX
MNpEeBpaliCHUAMU TMIPH HNPOBCACHUNU HECIOXKHBIX XHUMHUUYCCKUX OKCIICPUMEHTOB C HMCIOJIb30BAHUCM
n1abopaTopHOro o00pyI0BaHUS;

6. yMeHHe OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABICHUAX, 0XKOrax U APYIMX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JJAOOPATOPHBIM 000PYJOBAaHUEM;

7. oBIajieHHE TpHEMaMH pPabOThl ¢ WHPOpPMAIME XWMHYECKOTO COACp)KaHWs, MPEACTABICHHOH B
pasHoii popme;

8. co3manue OCHOBBI sl (GOPMHUPOBAHUS MHTEpPECA K PACIIUPEHUIO U YTITYOIEHUIO0 XUMHUUECKUX 3HAaHUN
U BbIOOpa XUMHUM Kak MNPOPUIBHOTO TpeaMeTa MpU MEepexojie Ha CTYNEHb CpPeTHEro OOIIero
o0Opa3oBaHUs;

9. (I)OpMI/IpOBaHI/IC HpC,Z[CTaBJ'ICHI/II‘/’I O 3HAYCHUM XHUMHYECKOH HayKM B PCIICHHU COBPCMCHHBIX
OKOJOTHYCCKHUX HpOGJ’ICM, B IPCAOTBPAICHUN TCXHOI'CHHBIX U 3KOJIOTHYCCKUX KaTaCTpO(I).

O0ocHOBaHME BEIOOPA YUEOHO-METOINUECKOTO KOMIUIEKTA I Pean3alny padouel vueOHOu
POrPaMMBI:

Yuebnuk «Xumus. Heoprannueckas xumusi. 8 kacc: yueOHHK JUIsl 00111e00pa30BaTeNbHbBIX
YUPEKICHHUN ¢ MPUIIOKEHUEM Ha 31eKkTpoHHOM Hocutene/ I'.E. Pynsuruc, @.I'.@enpaman — 15-¢
uznanue — M.:ITpocsemenue 2011 - 176¢., yaueOnuk «Xumus. Heopranuueckas xumusi. Oprannyeckas



XuMuUA 9 kJacce: y9eOHUK J1sl 0011e00pa30oBaTEIbHBIX YUPESKICHUH C MMPUITOKECHUEM Ha AJICKTPOHHOM
nocutene/ I'.E. Pymsutuc, @.I'.®enpaman — 15-e uznanue — M.:[Ipocsemenue 2011 - 191c.,

JlaHHbIe yUeOHMKHN HaXOATCS B epeuHe yYeOHUKOB, pEKOMEHIOBAHHOM MHHHUCTEPCTBOM
oOpa3zoBanus 1 Hayku P® B 0011e00pazoBaTeNbHBIX YUPEKICHUIX

I'maBHas ocoOeHHOCTh KoMIUlekTa Pymsutnca u @enpamaHa — €ro TPaAUIIMOHHOCTD,
(GyHIaMEHTaTBHOCTh M JOCTYIMHOCTh. OH 00J1ajaeT 4€TKO BBIPAXKEHHON CTPYKTYPOM, COOTBETCTBYIOIICH
0TpabOTaHHOW B TEUEHHWE MHOTHX JIET MPOrpaMMe IO XUMHUHU JJis 00meoOpa3oBaTenbHONM IIKOJBL B
COJIEp’)KaHUN YYEOHHMKOB COXPAHEHO BCE TO LEHHOE, YTO ObLIO HAKOIUIEHO KJIACCHYECKHUM POCCHUMCKUM
oOpa3oBanueM. METOOIOTUS XWMHUU PACKPBIBACTCS IYyTEM O3HAKOMIICHHUS YUYallUXCs C HCTOpUEH
pa3BUTUS XMMHUUYECKOTO 3HaHUs. He BBeNEHO HUKAKUX CHEHHAIbHBIX METOIOJIOTHYECKUX MOHSATUN
TEPMHUHOB, TPYAHBIX JUIsI TOHWUMAHHS [IKOJBHUKOB 3TOr0 Bo3pacra. CUcTeMa W3IOKEHUS y4eOHOU
nH(pOopMalUY JJAKOHWYHA, HO MPU 3TOM KHMBa U 3aHMUMarenbHa. K TpaguiimoHHbIM BOIPOCaM U 3a1aHUAM
MocJie M3ydeHus maparpadoB 100aBiIeHBI 3aJaHus, cOOTBeTCTBYyOIMEe TpeboBanusm EI'D u ['MA, uro
JTAeT TapaHTHUIO KaY€CTBEHHOM MOJTOTOBKU K UTOTOBOM aTTECTAllUU.

YMK cocroutr u3 yueOHHKa, pabodeil TeTpaju, METOIUYECKHX PEKOMEHIAIMS M TOYPOYHOTO
TEMaTHYECKOTO MJIAHUPOBAHUS ISl YUUTEIS.

Cpoxu peanu3aliy IporpamMmbl: y4eOHBIN o1

5. Conepxxanue y4eOHOr0 nmpeamMera

HEOPI'AHUYECKASA XUMUSA

Tema 1. llepBonauyajibHble XUMHUYecKUe MOHATHSA (18 1)

[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HAHM. BellecTBa u ux cBoiicTBa. YHCThIE BENIECTBA U
cmecu. CriocoObl OYMCTKHU BEIIECTB: OTCTanBaHue, (PUILTPOBAHUE,

BBITIAPUBAHUE, KPUCMALIUZAYUS, OUCULTAYUSL, Xpomamoepaghusi. DU3nyeckre U XUMUYECKUE SBIICHHUS.
Xumnueckue peakuuu. [[pu3Haku XUMHUECKUX peaKIuil U YCIOBUS BOSHUKHOBEHUS U TEYEHUS
XUMHYECKUX PEAKIIUH.

ATOMBI 1 MOJIEKYJIBL. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO cTpoeHus. KauecTBeHHbIN 1
KOJINYECTBEHHBIN COCTAB BellecTBa. I IpoCcThie U CIOKHBIE BEMIECTBA. XUMUYECKUN 3JIEMEHT. S3BIK
XUMHH. 3HAKA XUMUYECKUX PJIEMEHTOB, XUMUYECKUE (POPMYIBI. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

ATtomHas equHuIa Macchl. OTHOCUTENbHAS aTOMHAsI U MOJIEKYJIApHas Macchl. KonmrdecTBo
BEILlECTBA, MOJIb. MoOJIsipHas macca.

BanenTHOCTh XMMUYECKUX 3JIeMEHTOB. OmpesiesieHne BAJICHTHOCTH JIEMEHTOB 10 (popMyiaMm ux
coequHeHmil. CocTaBieHHe XUMHUECKUX (GOPMYI IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUCHHE. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XUMHYECKUE YPABHECHHUS.
Knaccudukanus XuMHUECKUX peaKIUi MO YUCITY U COCTaBY UCXOIHBIX U MOTYUYEHHBIX BEIIECTB.

JemoncTpanuu. O3HAKOMJICHHE C 00pa3IiaMy MPOCTHIX B CIOKHBIX BemecTB. CrmocoObl OUMCTKH
BEIIECTB: KPUCTAJUTU3AIMS, TUCTHIUISIIHS, XpomaTorpadusi. ONbITHI, MOATBEPKAAIOIINE 3aKOH
COXpPAHEHUS MacChl BEIIECTB.

XUMHUYECKHE COSTMHEHHSI KOTMIECTBOM BeliecTBa | Mob. Moiens MOJIsIpHOTO 00beMa ra3oB.

JlaGopaTopHble onbIThI. PacCMOTpeHME BEMIECTB C Pa3TIUYHBIMU (PU3UYECKUMU CBOMCTBAMH.
Paznenenne cMecu ¢ momorbeio MarauTa. [Ipumeps! pu3ndecknx U XUMUYECKUX sBIeHUH. Peakium,
WJUTFOCTPHUPYIONTHNE OCHOBHBIC TMTPU3HAKK XapaKTEPHBIX peakiuii. Paznoxkenne ocHOBHOTO KapOoHaTa
Meau(Il). Peakius 3amenieHnst MeIu KeJIe30M.

IIpakTHyeckne padoThl

* [IpaBuia TexHuku 6€30MacHOCTH MpH paboTe B XUMUYecKoM KabuHeTe. O3HaAKOMIIEHUE C
71a00paTOPHBIM 000PYIOBAaHUEM.

* QuucTKa 3arpsI3HEHHON MTOBAPEHHOM COJIH.

PacuerHble 3a1a4u. Beruncierne OTHOCUTETHFHON MOJIEKYIISIPHOM MacChl BEIIECTBa 10 GopMyIie.
Brrunciienne MaccoBOM 10U 3JEMEHTA B XUMUYECKOM COEMHEHHUH. Y CTAHOBIICHHE MPOCTEUIIEN
(hopMyJIBI BEIIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB. BBIUHMCIICHUS 110 XUMHUYECKUM YPaBHEHUSM
MAaCChl WJIM KOJIMYECTBA BELIECTBA 10 U3BECTHOM MAcCe WA KOJIMYECTBY OJHOTO U3 BCTYMNAIOLINX WITA
MOJYyYArOIIMXCS B PEAKLIUU BELIECTB.



Tema 2. Kucaopon (5 1)

Kucnopon. Haxoxnenue B npupoje. @usnueckue u xumuueckue cBoiicraa. Ilomyuenue,
npumeHenue. Kpyrosopot kuciopona B nmpupoje. ['openune. Okcuasl. Boznyx u ero cocras.
Mennennoe oxucnenue. TemnoBoit 3 (HexT XUMUUECKUX PEaKIIHH.

Tonnuseo u cnocobwl e2o coicucanus. 3amuTa aTMoc(hepHOro BO3Ayxa OT 3arpsi3HEHHI.

Jemoncrpauuu. [loxydyenne u cobupanue KHCIOPOAa METOAOM BBITECHEHHUS BO3/1yXa, METOJIOM
BbITeCHEHHUA BoAbl. Onpesenienue coctaBa Bo3ayxa.Kowekyuu Heghmu, KameHnHo20 yeis u npooyKmoa
ux nepepabomxu.

JlabopaTopHble onbIThbl. O3HAKOMIICHHE ¢ 00pa3IlaMu OKCHIOB.

IIpakTnueckas padora. [losyueHue u cBolicTBa KUCIOPOIA.

Pac4yernbie 3a1aun. PacyeTs! 10 TEPMOXUMUYECKUM YPABHEHUSM.

Tema 3. Bogopoa (3 1)

Bonopoa. Haxoxnenue B npupoje. dusznueckue u XuMu4eckue cBorcra. Bogopon —
BOCCTaHOBUTENb. [loyduenue, npuMeHeHue.

Jemouncrpaunuun. [Tonyuenue Bogopoa B annapate Kunma, mpoBepka BoAopoa Ha YUCTOTY,
ropeHue BOJ0poaa, COOMpaHKe BOIOPOIa METOIOM BEITECHEHUS BO3/1yXa U BOJIBI.

JlabopaTopHuble onbIThI. [lonydenne Bogopoia 1 u3yueHue ero cBOMCTB. B3aumonelicteue
Bogopoaa ¢ okcuaoM meau(1l).

Tema 4. PactBopbl. Boxa (6 4)

Boga — pactBoputeins. PacTBopuMocTh BemecTs B Boje. OnpeneneHue MaccoBoil 10ym
pacTBopeHHOro BeuecTBa. Boga. Meronbl onpeieseHus cocTaBa BOJbl — aHaJIU3 U CUHTE3.
dusnueckue U XUMUYECKHe CBOMCTBa Bobl. Boia B mpupoze u cnocoOsl ee ounctku. Kpyrosopor
BOJIbI B IIPUPOJIE.

Jdemoncrpaumnu. Ananu3 Bojabl. CUHTE3 BOIBI.

IIpakTnueckas padora. [IpuroroBneHue pacTBOPOB COJEH € ONpeAeIeHHON MaccoBOM Joei
PacTBOPEHHOIO BELIECTBA.

Pacuernble 3anaun. HaxoxaeHre MaccoBoi JJOJIM pacTBOPEHHOTO BEILIECTBA B PACTBODE.
Brruncnenne Maccbl paCTBOPEHHOT'O BEILIECTBA M BOJIBI ISl IPUTOTOBIIEHUS PacTBOPA ONPEAEIEHHOM
KOHIIEHTpaL1H.

Tema 5. OcHOBHBIE KJIACCHl HEOPTAaHMYECKHUX coeMHeHuit (9 1)

Oxcnabl. Knaccuduxanusa. OcHOBHBIE M KUCIOTHBIE OKcUAbl. HoMeHknaTtypa. dusndeckue u
xumuyeckue cporcta. [lonyuenue. Ilpumenenue.

OcnoBanns. Knaccudukanus. Homenxiatypa. @usnueckue 1 XuMuieckrue cBorucTBa. Peakius
HenTpanusauuu. [lonydyenue. [Ipumenenue.

Kucaorsl. Knaccugpukanus. Homenknarypa. dusznueckie u XuMUUecKue CBOMCTBA.
BeitecHnrensHbii psn MertauioB H. H. bekerosa. [Ipumenenue.

Coum. Knaccudukanus. Homenknarypa. dusznyeckue u xumuueckue cBoicTa. CrocoObl
ITOJIyYEHUS COJICH.

I'eneTnyeckas CBA3b MEXy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX COCIUHECHUM.

JdemoHcTpanuu. 3HaKOMCTBO € 00pa3iiaMu OKCHJIOB, KHCIIOT, OCHOBaHUM U coneil. Heirtpanuzamms
LIEJI0YU KUCIIOTOU B IIPUCYTCTBUU UHIUKATOPA.

JlaGoparopHbie onbIThI. ONbITH, TOATBEPAKIAIOIINE XUMUYECKHE CBOMCTBA KUCJIOT, OCHOBAHUH.

IIpakTnyeckas padora. Penenne skcriepuMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KIIACChI
HEOPraHWYECKUX COCAVUHEHUIN.

Tema 6. llepuoguveckuii 3aK0H U MePUOTUYECKAS CHCTEMA XUMHYECKHUX 3J1€eMEHTOB
. . MenpaesieeBa. Ctpoenne atoma (8 1)

[lepBbie NONMBITKY KIaCCUPHUKAMU XUMUYECKUX 1€MEHTOB. [IoHsATHE 0 rpynmax cXOAHbIX
anemeHToB. [lepuoanyeckuii 3akon . 1. Menneneena. [lepuonndeckas Tabauma XuMHYECKUX
a7eMeHTOB. ['pymimbl u nepuobl. Kopomkuti u OnunHbIU 8apuanmol Nepuooudeckol maoauybsl.



3HayeHue nepruoandeckoro 3akona. JKu3ns u gesrenbHocth J. 1. Menaeneena.
Crpoenne aroma. CocTaB aTOMHBIX siiep. DNEeKTpoHbl. 130TOnEl. CTpOEHNE IIEKTPOHHBIX
00o0ouek aToMoB TiepBhIX 20 37eMEeHTOB Tieproandeckoi cuctemsl [[. 1. Menpaeneena.
JlabopaTopHble onbIThl. B3anMonelicTBre rHIpOKCH/Ia IMHKA C pACTBOPAMU KUCJOT U ILET0YEH.

Tema 7. CTpoeHue BemecTB. XumMuieckasi cBs3b (9 4)

DIEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BUbl XUMUYECKOM CBA3U:
KOBAJIEHTHAs HEMOJISIPHAs, KOBAJIEHTHAs MOJISIpHAs, MOHHAsA. Bal€HTHOCTD 3JIEMEHTOB B CBETE
31eKTpOoHHOU Teopur. CteneHb okuciaeHus. llpaBuna onpeneneHns CTeeHn OKUCIICHUS 3JIEMEHTOB.
OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

Kpucrannuueckue pemieTku: HOHHAs!, aTOMHas U MoJieKysipHasi. Kpucramiueckue u amopgHbie
BEIIECTBA. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMUYECKUX PEIIETOK.

JdemoncTpanuu. O3HaKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK KOBAJIEHTHBIX U MOHHBIX
coequHeHmi. CornocTaBiieHue PU3NKO-XUMHUYECKUX CBOWCTB COCTUHEHUH ¢ KOBAJICHTHBIMU M HOHHBIMU
CBS3SMU.

Tema 8. 3akon ABoraapo. Mousipublii 00beM ra3os (3 1)

3akon ABoraapo. Mossipasiii 00beM razoB. OTHOCUTEIbHAS TIOTHOCTH Ta30B. OObEeMHbBIE
OTHOILIECHMS Ia30B IPU XUMUYECKUX PEaKIHUIX.

Pacuyernble 3a5aun. OObeMHbBIE OTHOILIEHUS I'a30B IIPU XUMUYECKUX PEAKIUAX.

Bbruuciienus 1o XuMHUYECKUM YpaBHEHUSIM Macchl, 00beMa M KOJIMYECTBA BEILIECTBA OHOTO U3
IIPOJYKTOB PEAKIIUU [10 MAacCE UCXOJHOTO BEIIECTBA, 00bEMY WIIM KOJIMUYECTBY BEILLECTBA, CO/AEPIKAIIETO
OIPEJICJIEHHYIO J0JII0 ITPUMECEi.

Tema 9. T'anorensl (6 1)

[Tosio)xeHHe raoreHoB B IEPUOINYECKON TabIUIE U CTPOEHUE UX aTOMOB. XJiop. Pusndeckue u
XMMHUYECKHE cBOMCTBa xyopa. [Ipumenenne. Xnoposonopos. ComnsiHast KUCIOTa U €€ COJIH.
CpaBHuTENbHAs XapaKTEPUCTHKA TaJOTCHOB.

JlemoHcTpanuu. 3HaKOMCTBO ¢ 00pa3iaMy IPUPOAHBIX XJIOPHIOB. 3HAKOMCTBO C (PU3HMUECKUMHU
CBOMCTBAaMH rajioreHoB. [loaydenue XopoBoAopoaa U €ro paCTBOPEHHE B BOJE.

JlaGopaTopHble onbIThI. Pacnio3HaBaHue CONISIHOM KUCIOTHI, XJIOPUI0B, OPOMUIOB, HOJUIOB U
noza. BeITecHEHNE rajoreHoB Apyr IpyroM U3 pacTBOpa UX COCTUHEHUM.

IIpakTnyeckas padora. [lonydyeHue coasIHON KMCIOTHI U U3YYEHHE €€ CBOMCTB.

Tema 10. Dnexrpoautudeckasi guccounanus (10 1)

DNEKTPOIHUTH U HEAJIEKTPOIUTHL. DIEKTPOTUTHIECKAS JUCCOIMAIINS BEIIECTB B BOJHBIX PACTBOPAX.
Wownsl. KaTnoHb! v aHWnOHBL. | uopamuas meopus pacmeopos. INEKTPOTUTUUECKAS JUCCOITUAITIS
KHCJIOT, Iesiouei u coseit. Ciadble ¥ CHIIbHBIE AIEKTPOIuThl. CTeneHs Aucconuanuu. Peakium
HOHHOTO 0O0MeHa. OKUCIUTETHFHO-BOCCTAHOBUTEIbHBIE peakiini. OKUCIUTENb,

BOCCTaHOBUTENb. [ uopoaus coeil.

JdemoncTpanuu. VcnibiTaHue pacTBOPOB BELIECTB HA AJIEKTPUUECKYIO TPOBOJIUMOCTb. JBHKeHNE
HMOHOB B DJICKTPUYECKOM II0JIE.

JlaGopaTopHblie onbIThI. Peakiiy oOMeHa Mex /1y paCTBOPaMH AIIEKTPOIIUTOB.

IIpakTuyeckasi padora. Pemenne sKkCriepuMEHTATBHBIX 33]1a4 110 TeMe «IIEKTPOIUTUIECKAs
JHACCOIIAAITHS.

Tema 11. Kucaopoa u cepa (9 1)

[TonoxxeHue KUCIO0pO/Ia ¥ CEPhl B MEPUOINUECKON CUCTEME XMMUUECKHUX AJIEMEHTOB, CTPOEHUE UX
aTOMOB. AJIOTPOIUS KUCIOPOIa — O30H.

Cepa. Amtorponus cepbl. Du3nM4eCKre U XUMUYECKHE CBOMCTBA. HaxoxkaeHue B mpupo/ie.
ITpumenenue cepbl. Oxcua cepsl(IV). CepoBonopoaHas U cepHUCTAsE KUCIOTHI U UX coiu. OKCcHa
cepol(VI). Ceprast kucnota u ee con. OKUCIUTEIbHBIC CBONCTBAa KOHIICHTPUPOBAHHOM CEpHOM
KHCIIOTBHI.



Ilouamue o ckopocmu xumuueckux peaxyuu. Kamanuzamopui.

JeMoHCTpanum. AJUTOTPONHUS KUCIOPOa B cepbl. 3HAKOMCTBO ¢ 00pa3iiaMu IPUPOTHBIX
cynb(dumoB, CynbdaToB.

JlaGopaTopHble onbIThl. Pacnio3naBanue cynbdu-, cynbGur- u cyiabpaT-uoHOB B pacCTBOPE.

IIpakTHyeckas padora. Pemienne skcnepuMeHTANIbHBIX 3a7a4 110 TeMe «Kucnopon u cepay.

Pacuernbie 3agaun. BelunciieHns 10 XMMUYECKUM YPaBHEHUSIM PEAaKLU MacChl, KOJTUYECTBA
BelIeCTBa UM 00beMa 10 U3BECTHOM Macce, KOJTMUYECTBY BEIIECTBA WM 00bEMY OHOTO U3
BCTYMNAIOIIUX WM MOJYYaIOIIUXCS B PEAKIIMK BEIIECTB.

Temal2. Azot u docdop (10 u)

[Tonoxxenue azota u pocdopa B NeproOANUECKOI cUcTeMe XUMUYECKUX 3JIEMEHTOB, CTPOCHHE UX
aTOMOB. A30T, (PM3HUECKHE U XUMUYECKUE CBOWCTBA, TIOJTyYeHUE U MpUMeHeHne. KpyroBopor azoTa B
npupoae. Ammuak. Ousnueckue 1 XMMUYECKHE CBOMCTBA aMMHUaka, ojyuyeHue, npumeHenue. Conu
ammonust. Oxcubl azota(ll) u (IV). AzotHas kucnora u ee conu. OKUCIUTEIbHBIE CBOMCTBA a30THOM
KHCIIOTBHI.

®ocdop. Amnorponus Gocopa. Pu3nveckre U XUMHUYECKHe cBoicTBa pochopa. Okenn
dbocdopa(V). OprodochopHas KucCIOTa U €€ COH.

MunepanvHuvie yoobpenus.

Jemouncrpanuu. [Tonyuenue ammuaka u ero pactBopeHue B Boje. O3HakOMIIEHHE ¢ 00pa3amMu
MPUPOJHBIX HUTPATOB, PochaToB.

JlabGoparopHble onbIThI. B3anmoaeiicTBre cojieil aMMOHUS co menodamMu. O3HaKomieHue ¢
azomuviMu u hocghopHviMU YOOOPEHUAMU.

IIpakTnyeckue padoThl

* [Tomyuenne aMmMuaka U U3y4eHUE ero CBOWCTB.

» Onpedenenue MUHEpaIbHbIX YOOOpeHUl.

Tema 13. Yraepoa u kpeMHui (7 4)

[TonoxxeHue yrieposia U KPEMHHUS B IEPUOINIECKON CUCTEME XUMUYECKHUX JIEMEHTOB, CTPOEHUE UX
aTOMOB. YTJIepoJ, aJLIOTPOIHbIE MOAU(PUKALINHY, PU3HUECKUE U XUMUYECKHE CBOMNCTBA yIiepo/a.
VYrapHslii ra3, cBolcTBa U GU3NOIOTMYECKOE IEHCTBUE HA OpraHU3M. Y TJIEKUCIIbIN a3, yrojibHas
KHCJIOTa U €€ coyd. KpyroBoport yriepona B IpUpoJe.

Kpemuuii. Oxcua kpemuus(IV). Kpemuueas kucnora u ee conu. Cmexno. L{emenm.

Jemoncrpanuu. Kprucrananueckue pemeTky anmasa 1 rpaduta. 3HaKOMCTBO ¢ oOpa3lamMmu
MIPUPOIHBIX KAPOOHATOB U CHIIMKATOB. O3HaAKOMIeHUe ¢ pasiuuHblMu euoamu monausa. O3HakomieHue
C gudamu cmexia.

JlabopaTopHblie onbIThl. O3HAaKOMIIEHHE CO CBOMCTBAMU U B3aMMOIIPEBPALICHUSIMU KapOOHATOB U
ruspokapOoHaToB. KauecTBeHHBIE peakIMy Ha KapOOHAT- U CUJIMKAT- UOHBI.

IpakTuyeckas padora. [lonyuenue oxcuna yriaepona(IV) u usyuenue ero CBOMCTB.
Pacrnio3HaBanue kapOOHaTOB.

Tema 14. O0mme cBoiictBa meTaioB (14 4)

[Tonokenne MeTaJUIOB B NEPUOANYECKON CHCTEME XUMHUUYECKUX AeMeHToB J[. 1. Menneneena.
Mertannnueckast cBsi3b. DU3nUecKre U XMMUUECKHUE CBOMCTBA METAIOB. P HalpsKeHU METaIoB.

[Tonsitue o meramurypruu. Crioco6s! moyyeHus: MetajuioB. CriiaBsl (CTallb, YyTYH, TIOPATIOMUHUM,
Opon3a). [IpoGiiema 6€30TXOTHBIX MPOU3BOICTB B METAITYPTUU M OXpaHa OKPYKaroIllei cpe/ibl.

lesounble MeTauIbl. [lo10keHNE IETOYHBIX METAJIJIOB B IEPUOUYECKON CUCTEME U CTPOEHUE
atoMoB. Haxoxxnenue B npupoje. Puznueckue 1 XUMUYECKUE CBOMCTBA. [[puMeHeHne menoyHbIx
METaJIJIOB M UX COeTMHEHUM.

IIles104HO3eMebHBIC MeTa/IbIL. [10/10’kEeHNE 111€TT0YHO3EMENIBHBIX METAIIOB B IIEPUOINYECKON
cucteMme u ctpoeHnue aroMoB. Haxoxaenue B mpupoae. Kanbumii u ero coenqunenust. KecTkocTb BOJIbI U
CIOCOOBI €€ yCTpaHEHUs!.

Anromunuii. [TonoxxeHue aqTtOMUHUS B IEPUOANYECKON CUCTEME U CTPOEHHUE €0 aToMa.
Haxoxnenue B npupozae. Guznueckue u XMMUYECKHUE CBOMCTBA aMIOMUHUSA. AM(OTEPHOCTh OKCHAA U
TUAPOKCH/IA ATFOMHUHMS.

Keue3so. [lonoxxenue xene3a B IEPUOAUUECKOI cUCTEME U CTpoeHuE ero aroma. HaxoxxneHue B



npupoje. Pu3nyeckne U XUMUYECKUE CBOMCTBA XKeme3a. OKCHabl, THAPOKCU I 1 comn xene3a(ll) n
xene3a(Ill).

JdemMoHcTpanuu. 3HAKOMCTBO C 00pa3iiaMyi BaXKHEUIIIMX COJICH HATPHs, Kallus, TPUPOTHBIX
COCIMHEHUH KalbIusl, PyJaMu Kelle3a, COeTMHEHUIMH allfoMUHUs. B3auMoeiicTBue menouHbIX,
IeJIOYHO3EMENTbHBIX METAJNIOB U aJIFOMUHUA ¢ BOJ10M. CokUraHue kenes3a B KUCIOPOe U XJIOpE.

JlabopaTopHble onbIThI. [loydeHne ruipokcuaa amfOMUHUS U B3aUMOJIEUCTBUE €0 C KUCIOTaMH
u menovyamu. [lomyaenne ruapokcuaos xenesa(ll) u xenesa(lll) u B3aumonericTBrE UX ¢ KUCIOTaMH U
LIeJI0YaMHU.

IIpakTuyeckue padoThl

* Penienuie skcnepuMeHTaNbHBIX 337124 10 TeMe «nemeHThl [A—IIIA-rpymn nepuoandeckoit
Ta0JIULIBI XUMUYECKUX JIEMEHTOB.

* Peniennie skcnepuMeHTAIBHBIX 3314 110 TeMe «MeTalljibl U UX COCTUHECHUS.

PacueTrHble 3aa4u. BoruncieHus no XuMHUYECKUM ypaBHEHUSIM MaccChl, 00beMa MJIH KOJTUYEeCTBA
BELIECTBA OJHOI0 U3 MIPOIYKTOB PEAKIIMHU 10 MACCE UCXOIHOTO BEIIECTBA, 00bEMY HIIM KOJUYECTBY
BELIECTBA, COIEPIKALLETO ONPEAETICHHYIO OO MTPUMECEH.

OPI'’AHUYECKASA XUMHUA

Tema 15. IlepBoHayaibHbIe NPeACTABICHUS
00 OpraHMYecKMX BemecTBax (2 4)

IlepBOoHavasIbHBIE CBENEHUS O CTPOCHUN OPTaHUYECKUX BelecTB. OCHOBHBIE MTOJO0XKEHHS TEOPUU
CTpOEHMsI opranndeckux coenquHenuit A. M. byrneposa. M3omepus. YnpoiieHHas kiaccupukanus
OpPraHUYECKUX COCAVHEHUN.

Tema 16. YraeBoaopoasl (4 1)

IIpenenabHbie yriesogopoasl. Meran, stan. @usnyeckne 1 XuMU4ecKre cBorcTea. [Ipumenenue.

Henpenenbnbie yriesonopoabl. OTwieH. PUsndeckue U XUMUUECKHe cBolcTBa. [Ipumenenue.
AunetuneH. JlueHOBbIE YTIIEBOIOPOIBL.

Tonsamue o yuxnuueckux y2neo000pooax (YUKI0AIKaHbvl, OEH30]).

IIpupoaHble HCTOYHMKH YIJIeBOA0PoA0B. HeTh 1 nmpupoaHblil ra3, ux npuMeHeHue. 3aimra
aTMOC(epHOro BO3/1yXa OT 3arpsi3HEHUs.

JdemoHcTpanuu. Mozeny MOJIEKYJT OpraHUYECKUX COeTMHEHMI. [ 'OpeHne yriaeBogopoioB U
oOHapyKeHHe IPOAYKTOB UX ropeHus. KauectBeHHble peakuuu Ha sTuieH. O0pa3isl HepTH U
MPOJYKTOB UX MEPEPadOTKHU.

JlabopaTopHble onbIThI. DTUIEH, €T0 NIOJIyY€HNUE, CBOUCTBA. AyemueH, e2o noayienue, céolcmada.

Pacuernas 3apava. YcraHoBiieHHe NpocTeiieil popMyJibl BEMIECTBA 10 MACCOBBIM JIOJISIM
JJIEMEHTOB.

Tema 17. CnupTsl (2 4)

OnHoaTtomuble ciupThl. MeTanoun. Dtanon. ®uznueckre cBocTBa. OU3NOIOTUUECKOE ICHCTBHE
CHUPTOB Ha opranusM. IIpumenenue.

MHoroaromMHbie CHUPTHI. DTHWICHNIMKONIb. [ nuepuH. [Ipumenenne.

JemMoHcTpanun. Konn4ecTBEHHBIN ONBIT BBIIEIEHHS BOJOPOIa U3 STHIIOBOrO ciupTa. PactBopenue
STHJIOBOTO cIIUpTa B Bojie. PacTBopeHue rnuiepuna B Bojie. KauecTBeHHbIE peakIIui Ha MHOTOaTOMHBIE
CIIUPTHI.

Tema 9. KapoonoBbie Kuca0Thl. 2Kupsl (3 1)

MypaBbpuHas U yKcycHas KUCIIOThl. Pusndeckue coicTa. IIpumenenue.

Bricmme kap6oHOBBIE KHCTOTHI. CTeapuHOBask KUCIIOTA.

XKupbl — IpoaAyKTH B3aUMOJICHCTBUS TIMIIEPHHA U BBICIINX KAPOOHOBBIX KUCIOT. POk )KHMpOB B
mporiecce oOMeHa BelecTB B oprann3mMe. KamopuifHOCTh KUPOB.

JdemoncTpanuu. [lonydenue u cBolcTBa YKCYCHON KUCIIOTHL. MccinenoBanue CBOMCTB KUPOB:
PacTBOPUMOCTB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISX.



Tema 18. YraeBoanl (2 1)

I'mroko3a, caxapo3a — BaXKHEHIIME MPEICTaBUTENN yriaeBoAoB. Haxoxnenue B mpupoae.
®dortocuHTe3. PONb IIIOKO3bI B MUTAaHUU U YKPEIUICHUH 30POBbSI.

Kpaxman u nemnonosa — npupoassie noauMepsl. Haxoxnenue B npupone. Ilpumenenue.

JdemMoncTpanun. KauecTBeHHBIE pEaKMyU HA INIFOKO3Y M Kpaxmall.

Tema 19. beaxu. Iloaumepsi (5 4)

benku — Oouonomumepsl. CoctaB 6enkoB. yHKIMK OeKOB. Poiib 6enkoB B mutanuu. [ToHsATHS O
(dbepMeHTax u TOPMOHAX.

[Tonumepsl — BBICOKOMOJIEKYJIsIpHbIE coeaquHenus. [lonmaTriien. [lonunponuieH.
[TonuBuHunxIOpUA. Ilpumenenne nonumepos.

Xumus u 310poBbe. JIekapcersa.

Jemoncrpauuu. KayectBeHHbIe peakinu Ha Oestok. O3HaKOMIIEHHE ¢ 00pa3IiaMu U3AETHHA U3
MOJIMATUIICHA, TIOJIMIIPONMIIEHA, TOJIMBUHUIXJIOPUA.

7. Onucanne y4eO0HO - METOAUYECKOT0 M MATEPUAIBLHO TEXHUYECKOT0 00ecneyeHus
00pa3oBaTe/ILHOIO NMpolecca.

YuyeOHO-ITpOorpaMMHEIE:

e [Iporpammel 1u1st 061ie00pa3zoBaTesbHbIX yupexaeHui M.: «IIpocsemenne» 2012

e M.IO. I'opxoBenko «Iloypounsie pa3paboTku 1o xumun: 8 kinace». M.: «BAKO» 2010

e J1.M.bpeiirep, A.E. baxxenoBa «Xumusi. 8-11 kiaccel: pa3BepHyTOE TEMATHUYECKOE
manupoBanue no yaeonukam I'.E.Pym3urtuca, ®@.I".®enpamana (6a30Bbii ypoBeHb). U3manue 2-e,
ucnpasieHHoe. M3narensctBo «Yuutenb» Boarorpan 2010

Y4eOHO-TeopeTHIECKueE:

e VYueOuuk ['.E.Pym3utuca, ®.I'. Oenpamana «Xumus 8», « Xumus 9»,
M.:»IIpoceemienne»2011

e M.IO. T'opxosenko «Iloypounbie pa3padoTku 1o xumun: 8-9 kimace». M.: «BAKO» 2010

e JL.M.bpeiirep, A.E. baxxenoBa «Xumus. 8-11 kiaccel: pa3BepHyTO€ TEMaTUUYECKOE
wianupoBanue 1o yueOHukam ['.E.Pym3utuca, ®@.I'.denpamana (6a30Bb1ii ypoBeHb). M3nanue 2-¢,
ucrnpasieHHoe. M3natensctBo «Yuutens» Boarorpan 2010.

Y4eOHo-paKTUYECKHE:

* AM. Pagenxuii, E.H KypbsiHoBa «/lunaktuueckuii Mmarepual no HEOpraHM4eCKoi XUMUN
st 8 -9xmaccay. M.: «IIpocsemenue» 2007

* AM. Pagenxuii, «IIpoBepounbie padboTsl o xumuu B 8 -11 kinaccax». M.: «IIpocBemnienue»
2000

» H.IL I'aBpyceiiko «IIpoBepouHbie pabOTHI IO HEOPTAHUYECKON XUMUMY THTAKTHICCKUAN
Marepuan s 8 knacca. M.: «IIpocsemenne» 1992

+ H.I'. Xomuenko «COOpHUK 3a7a4 U YIIPa)KHEHUH 10 XUMUU AT cpeiHel mKoasy M.:
«HoBas BostHa» 2007

* 0O.C.T'abpuensn, E.B. CmupnoBa «/3yyaem xumuio B 8 kiacce» /lunakrudyeckoe nocooue.
M.: «bJIUK n K°» 2004

* 0O.C.T'abpuensn, H.I1.Bocko6olinnkoBa «XUMus B TeCTax, 3a/1a4ax, ylnpaxHeHusx. 8-9
kiaceb» M.: «/Ipoda» 2005

Yu4eOHOo-cIpaBOYHEIE:

e b.II. Hukonsckuii «CnpaBoynuk xumuka» M.: «lIpocsemenne» 2002

e Epemuna E.A., Peoxosa O.H. CnpaBouHuk mikoiabHHUKA 1o XxuMuu. 8-11 kiacest / nox pen. H.E.
Kyssmenko, B.B. Epemuna — M.: Mup u O6pazoBanue, 2001-2004: Dx3amen, 2006-20009..
Y4eOHO-HarIAIHbIE:

e [lepnoanueckas cucteMa xumudeckux snmemeHToB J1.1. MenneneeBa



e Talnwuia pacTBOPUMOCTH KHCJIOT, OCHOBAHUH, COJIeH

e P akTUBHOCTH METAJIJIOB
CIINCOK JIMTEPATYPBI

JIluteparypa Juid yyanmxcs

e H.B. Illupmmna «Xumus ains rymanutapues» MsngarensctBo «Yuurens» Bonrorpan 2004

e b.JI.Crenun, JL.FO. Anmuk6epoBa «3aHuMarenbHble 3aJaHus U 3()PEKTHBIEC OMBITHI 0 XUMHI)
M.: «/Ipoda» 2002

e A.A. KymHapeB «9KcOpecc Kypc 10 HEOPraHMYECKOW XUMUU € IPUMEpPaMH, 3aKJadaMu,
pemenusiMu. 8-9 knacce» M.:»lllkonbHas npeccay 2002

e B.B.Epémun, H.E. Ky3pmenko «COOpHUK 3324 ¥ YIPAXKHEHUH 110 XUMUH: IIKOJIBHBIA KypC»
000 «M3narensctBO «Mup u O6pazoBanue» 2005

e O.C.Tabpuensn «COOpHHK 3a/1a4 U yIpaxHeHUH 110 Xxumum» 2008

DJIEeKTPOHHBIE V‘le6HI/IKI/I:

e DneKkTpoHHBIN y4eOHUK Ypoku xumun Kupuiia u Medoaus 8-9 knace 2005

e «Bupryanbnas naboparopus» yueOHOe 31eKTpOHHOE n3aanue. Xumus 8 - 11 kiacc.
Jlaboparopust cuctem mynstumenana Map ETY. 2004

e «BupryanbHasg xummuueckas gadoparopus 8 kiace» yueOHoe 31aeKTpoHHoe u3nanue 2005

e DJEKTPOHHBIE YPOKHU U TeCThl. XUMHUA B 1IKosie. KuciaoTel u ocHOBaHUsA. YueOHOe
aneKkTpoHHoe u3ganue 2005

e DJEKTPOHHBIE YPOKHU U TecThl. XuMud B mikoise. Conu. YuebHoe anektpoHHoe uzaanue 2005
DNEKTPOHHBIE YPOKH U TeCTbl. XuMud. CiioxkHble XuMuueckue coequnenus 2005
HNutepakTrBHBIE TBOpYECKHE 3a1aHusl. Xumus. 8-9 kiacc 2005
ONEKTPOHHBIE YPOKHU U TECThl. XUMUs B 1IKoJIe. ATOM U MoJekyia.2004
DNeKTpOHHBIE YPOKHU U TeCcThl. XUMHUS B 1IKoJie. Bemectsa u ux npespamenus 2004

e DJEKTPOHHBIE YPOKU U TeCThl. XUMHUSA B 1IKoJIe. CI0XKHBIE XUMUUECKHUE COETUHEHUS B
nosceaHeBHOM xu3uu 2004

o Xumus. [Ipenmernsie Hepenu. Ne 74. 2008
HHTepHeT pecypesl:

1. http://www.chem.msu.su/rus XuMu4eckasi Hayka u oopasosanue B Poccuu

2. http://www.chem.msu.su/rus/elibrary 37eKTpoHHasi OUOIMOTEKA IO XUMHUHU

3. http://www.chem.msu.su/rus/school.edu mkonpHOE XUMUUeCcKoe oOpa3oBanue B Poccuu:
CTaHJIapThl, Y4€OHUKH, OIMMITUAbI, SK3aMEHBI

4. http://www.xumuk.ru/ cCaiT 0 XUMHUH U JUISI XUMHUKOB

5. http://hemi.wallst.ru/ SKCTIEpUMEHTATBHBIN y4eOHHUK 10 0011eit xumuu ans 8 — 11 kimaccos,
IIpEeIHA3HAYEHHBIN KaK JUIsl U3yYEHUS] XUMUU «C HYJS», TaK U JJI TOJTOTOBKU K SK3aMEHaM

6. http://www.chemistry.ssu.samara/ru/ OpraHuueckasi XuMusi. DJIEKTPOHHBIA y4eOHUK 115
CpEeAHEN LIKOJIbI

7. http://www.en.edu.ru/ EcTecTBeHHO Hay4HBIH 00pa30BaTENbHBIA OPTAT

8. http://www. chemistry.narod.ru/ Mup xumun. KauectBenusle peakiuu. CripaBouHbIe
TaOIUIbel. XUMHAKH.

9. http://www.alhimik.ru/ JIorqMaH B MUpE XMMUYECKUX BEUIECTB U SIBJICHUI

10. http://him.Iseptember.ru/ «1 ceHTsI0ps» Be€ must yuurens xumun

11. http://chemistry.ru Xumust 1j1s IIKOJIBHUKOB

12. http://www.chemexperiment. narod.ru/index.html DkcnepumenTanbHas XuMus

13. http://www.muctr. edu.ru/olimpiada/index.html Poccuiickast nucTaHiioHHas onuMMIIHaIa
IIKOJIBHUKOB 10 XUMUHU. MexayHapoAHasi IUCTAaHIIMOHHAS OJIMMIINA/IA NIKOJbHUKOB [0 XUMUH
«HTep-Xumuk-tOHnop»
HatypaabHble 00beKkTbl. HaTypanbHble 00BEKTHI, UCHOJIb3yeMbIe B OOYUE€HUH XMMHH, BKIIIOYAIOT B
ce0s1 KOJUIEKLIMM MUHEpPAJOB U TOPHBIX MOPOJ, METAUIOB U CIUIABOB, MUHEPAIbHBIX YAOOpPEHMI,
IUIaCTMAcC, Kay4yKoB, BOJIOKOH M T. A. O3HaKOMJICHHE y4YalIMXcCsl ¢ 00pa3liaMi HMCXOAHBIX BEILIECTB,
MOJYIPOAYKTOB M TOTOBBIX H3JENUH IO3BOJIAET IOJYYUTh HAIJSAHOE MPEICTaBICHHE 00 3STHX
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MaTepuasax, UX BHEIIHEM BHUJE, a TAKXKe O HEKOTOPBIX PU3NYECKUX CBOMCTBAX. 3HAUUTENbHbBIE yueOHO-
MO3HABATENIbHBIE BO3MOXXHOCTH HMMEIOT KOJUICKIIUM, W3TOTOBJICHHBIE CAMHUMH OOYyYarOIUMUCS.
[IpeameTs! 11st TAaKUX KOJUICKITUH COOMPAIOTCS BO BpeMsI SKCKYPCHH M IPYTUX BHEYPOUHBIX 3aHITHI.
Komnneknuu ucmonb3yroTes TOJNBKO TSl O3HAKOMIICHHS YJaIllUXCsl C BHEIIHUM BHIIOM H (PU3UYECKUMU
CBOMCTBAMU H3Yy4YaeMbIX BEIECTB M MaTepHasioB. (s mMpoBeieHHUS XUMHYECKHX OIBITOB KOJUICKIIMH
WCII0JIb30BaTh HEJb3S.

XuMHYeCcKHe peaKkTHBBI M MaTepuaibl. OOpalieHne co MHOTMMHU BeIlIECTBaMHU TPeOyeT CTPOroro
COONFOICHHUST TPABWJI TEXHUKH OE30MACHOCTH, OCOOCHHO TIIPH BBIMOJHCHUH OMBITOB CaMUMH
yuamumucs. Bce HeoOxoMMble Mepbl IPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JTOKYMEHTAX
Y MHCTPYKIUSX, a TAKKE B NOCOOUSX JIJIsl yUUTENEH XUMUMU.

Haubonee yacto ucnoip3yembie peakTUBBI U MaTepUabl:

1) mpocTblie BelecTBa - Me/Ib, HATPUil, KAJIbIUI, ATFOMUHUN, MarHUH, JKeJe30, IIUHK, Cepa;

2) okcunbl — menu (1), kaneuus, sxenesa (I11), maruus;

3) KUCIJIOTHI - COJIsSIHAsI, CEpHAasi, a30THAs;

4) ocHOBaHMSI - TUAPOKCU]] HATPUS, TUAPOKCHUL KaJIbLIUs, TUAPOKCUA Oapust, 25%-Hblii BOJHBIA pacTBOp
aMMHaKa;

5) comu - xnopunbl Hatpus, menu (II), xenesza(Ill); HuTpaTel kamus, HaTpusi, cepedpa; Cynb(daTsl
menu(Il), sxkenesa(Il), xene3a(Ill), anromunus, aMMoHuUsI, Kayusi, OPOMHJI HATPUS;

6) opraHMuYecKhe COEIUHEHHUs - KpaxMmai, MNIMLIUPHUH, YKCYCHas KHUCIIOTa, METUJIOBBII OpaH>KEBbIH,
denondranenH, TaKMyc.

Xumuyeckas J1adopaTopHasi mocyjaa, annaparsl ¥ Npuéopbl. XUMHUYECKas TOCyAa MOApa3aeiaeTcs
Ha JIB€ TPYMIIBI: 1JIs1 BHITIOJIHEHHS OIBITOB YYAIIMMUCS U JEMOHCTPALIUOHHBIX OMBITOB.

[Tpubopsl, anmapathl W YCTaHOBKH, HCIOJb3yeMble HAa ypOKaxX XHMHHU, MOAPA3JIEISIIOT Ha OCHOBE
MPOTEKAMIINX B HUX (PU3NYCCKUX U XHUMHUYECKUX IPOIECCOB C YIaCTUEM BEIICCTB, HAXOJSAIIMXCS B
Pa3HBIX arperaTHhIX COCTOSHUSX:

1) mpuGopsl 111 pabOTHI € razamMu - IMOJy4YeHUe, COOMpaHHue, OYMCTKA, CYIIKA, MOTJIOIICHUE Ta30B;
peaKuu MeXy MOTOKaMH ra3oB;

2) ammapaTel W TpHOOPHI IS OMNBITOB C JKUJIKAMH U TBEPABIMH BEIICCTBAMU - IIEPETOHKA,
GbuIbTpOBaHNE, KPUCTATU3AIINS; MPOBEICHNUE PEAKIM MEXIy TBEPAbIM BEIIECTBOM U KHAKOCTHIO,
KHUJIKOCTBIO U KUJIKOCTHIO, TBEPBIMH BEIIECTBAMHU.

BcromoratensHyl0  poib  WUTPAIOT M3MEPHUTENbHBIE W HarpeBaTelbHBbIE MPHOOPHI, pa3IHYHBIC
MPUCTIOCOOICHHUS JIJIsl BBITIOJIHEHUS OTIBITOB.

Mopneau. O0beKTaMu MOICTUPOBAHUS B XMMHHU SIBIISIFOTCSI aTOMBI, MOJICKYJIbI, KPUCTAJTIBI, 3aBOJICKHE
anmapaThl, a TaKXXe NPOUCXOAIINE MpoLecchl. B mpenogaBaHWM XUMHHM HCIONB3YIOTCS MOJAEIU
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpaduta, cepbl, docdopa, okcuna yriepona(lV), mona, xenesa,
Meau, maraus. Habopsl Mozeneil aTOMOB Ui COCTAaBJICHHUS IIAPOCTEPKHEBBIX MOJETEH MOJEKYN MpU
W3YYCHUH OPTaHUYECKON XUMUHU.

YueOHble M0COOMA HA MeYaTHOIH ocHoBe. B mporecce 0o0yueHHs] XUMHUM UCHOJIB3YIOTCS CIIEAYIOLIHE
TaOJUIBI TTOCTOSTHHOTO AKCHOHMpoBaHus: «[leprmoamueckast cucrema XxuMudeckux snemeHToB J[. WM.
MenpeneeBa», «Tabmuma pacTBOPUMOCTH KHUCIOT, OCHOBAaHHHM U cONEi», «DMEKTPOXUMHUUECKUN P
HaIpsSHKEHUH METaJIOB.

Jl5is opraHu3aIi caMOCTOSTEIHbHON pa0OThl OOYYAIOIIUXCS HAa YPOKaxX HCIOJB3YIOT Pa3HOOOpa3HbIE
IMTAKTHYECKUE MaTephaibl: TeTPpaal Ha MEYaTHOW OCHOBE, KapTOUKH C 3aJaHUSMH Pa3HOW CTENeHH
TPYIHOCTH AJIs U3YYEHHUS HOBOTO MaTepHasa, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUH yJalInuxcsl.

8. Ilnanupyemble pe3yabTaThbl H3yYeHUs] Y4eOHOI0 NIpeaMeTa.

BbInmyckHUK Hay4uTCS:

e  OOBACHATH CYTh XMMUYECKHX IPOIIECCOB;

e Ha3piBaTh MpU3HAKU U YCIOBHS MPOTEKAHMSI XUMHUYECKHUX PEaAKIIHIA;

® * yCTaHaBIIMBATh MPHUHAJJICKHOCTh XUMHUUECKON PEaKIMK K ONPEeIEHHOMY TUITY [0 OJHOMY U3
KJIacCU(UKALMOHHBIX MMPU3HAKOB: 1) MO YUCIIy U COCTABY

® HCXOJHBIX BEIIECTB U NPOAYKTOB PEAKIIUH (PEAKLIUU COSAUHEHMS, PA3JI0KEHMS], 3aMEILIEHUS U
o0MeHa); 2) 10 BBACTICHHUIO WM MOTJIOMIEHUIO TeIUIOTH (PEaKkIMK AK30TEPMHUECKUE U



SHIOTEPMHUUECKHE); 3) IO U3MEHEHUIO CTENIEHEH OKUCIEHHSI XUMUUYECKHMX 3JIEMEHTOB (pEeaKkLuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Ipoliecca (peakiuy oopaTuMble U
HEoOpaTuMebIe);

* COCTaBJIATh YPABHEHUS AIEKTPOIIUTUYECKON JUCCOLMALIUHN KUCIIOT, EI0YEH, COJIEH; OIHbIE U
COKpaIlEHHbIC MOHHBIE YPAaBHEHUS peakiiii 0OMeHa; ypaBHEHHs OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN;

® * [IPOTHO3MPOBATH NPOIYKTHl XUMUYECKUX PEAKIMI 10 (hOpMyIaM/Ha3BaHUSAM UCXOTHBIX
BEILIECTB; OIIPEJEIIATh HCXOJHbIE BELeCTBA 0 (hopMysIaM/Ha3BaHUAM IPOILYKTOB PEaKLUy;

® * COCTaBJISATh YPABHEHUS PEAKIIUil, COOTBETCTBYIOIIMX IOCIIEI0BATEIBHOCTH ((«ILIETIOUKE)
IIPEBPALIEHUI HEOPraHMUECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

®  * BBIABIATH B IPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUAETEIbCTBYIOIIUE O IPOTEKAHNN
XUMHYECKON PEaKILVH;

® * [IPUTOTOBJIATH PACTBOPBI C OIPEAEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA;

® °* ONIPENENATH XapaKTep CPebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJIOUEN IO H3MEHEHHIO OKPACKU
HH/MKaTOPOB;

® * [IPOBOJUTH KAUECTBEHHBIE PEAKIIUH, IOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAX
BELIECTB OTAEJIbHBIX HOHOB

® * ONPEIENATH NPUHAIIC)KHOCTh HEOPTraHUYECKUX BEUIECTB K OJHOMY M3 U3YUYEHHBIX
KJIaCCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCH/Ibl, OCHOBAHHUS, KUCIIOTHI, COJIH;

® * COCTaBIATH (POPMYIIBI BEHIECTB IO UX HA3BAHUSM;

* OIPEIENSTh BAJIECHTHOCTD U CTEIIEHb OKMCIIEHUS JIEMEHTOB B BEILIECTBAX;

® * COCTaBJIATH (POPMYJIbI HEOPIaHUYECKUX COSIMHEHUH 110 BAJIGHTHOCTSIM U CTEIIEHSIM OKUCIICHUS
3JIEMEHTOB, a TAK)XE 3apsiiaM HOHOB, YKa3aHHbBIM B TaOJIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHHH
M COJIEH;

e * O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3HMUECKUX U XUMUUYECKUX CBOUCTB MPOCTHIX
BEIIECTB (METAJIIOB U HEMETAJUIOB) U UX BBICIIMX OKCHUJIOB, 00pa30BaHHbBIX AJIEMEHTaMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

e * Ha3bIBaTh OOIME XUMHUYECKHE CBOMCTBA, XapaKTEePHbIE Ui IPYIII OKCUJIOB: KUCIOTHBIX,
OCHOBHEIX;

® * Ha3pIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEepHbIE AJIsl KaXKA0r0 U3 KJIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

® * [IPUBOJAUTH IIPUMEPBI PEAKIIHI, TOATBEPKIAIOIINX XUMUYECKHE CBONCTBA HEOPTaHUYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUI U COJICH;

® °* ONPEIENATH BELECTBO-OKUCIUTEND U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKLUX;

® * COCTaBJISITh OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIN OanaHc (A1 U3Y4YEHHBIX peakiuil) no
MIPEIJIOKEHHBIM CXeMaM peaKiuii;

* IPOBOJIUTH J1JaOOPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMHUUECKUE CBOIICTBa OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;
BbInyCKHHK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH
* IPOrHO3UPOBATh PE3YNbTATHI BO3AEUCTBUS Pa3IMUHBIX ()aKTOPOB HA U3MEHEHHE CKOPOCTHU
XUMHUYECKOHN pEaKIty;
* IPOTHO3UPOBATH PE3YyIbTAThl BO3ACUCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBECHSI.
* IPOTHO3UPOBATh XUMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;
* IPOrHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIIATH OKUCIUTENBHBIE HIIH BOCCTAHOBUTEIbHBIE
CBOMCTBA C YYETOM CTENEHEN OKUCIICHHS JIIEMEHTOB, BXOIAIINX B €r0 COCTAB;
* BBISIBIIAITH CYLIECTBOBAHME FEHETUUECKOM B3aUMOCBSI3U MEXK]y BEILIECTBAMU B PsIly: IPOCTOE
BELIECTBO — OKCHJ — T'HAPOKCUI — COJIb;
* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE MPOEKTHI MO0 UCCIIEI0BAHUIO CBOMCTB BEIIECTB, MMEIOIINX
BaYKHOE MTPAKTUYECKOE 3HAUCHHE

9.®opMBbl U CpEACTBA KOHTPOJIS.

1) MeTo/1bI OpraHKU3alyy U OCYIIECTBICHUS Y41eOHO-[T03HABATEIBHOMN eI TeIbHOCTH

° O6’b}ICHHTGHLHO-HHHIOCTpaTHBHBIﬁ METOL



®  BBPUCTHUYECKHI
®  JCCIIEeNOBATENbCKUH (IPOEKTHBIN)
2) METOJIbl CTUMYJIMPOBAHMS U MOTUBALIMU YU€OHOU AEsITENbHOCTH

[To3naBaTenbHbIE UTPBI
VY4eOHble TUCKYyCCUU
Opranu3anuoHHO-ESTETLHOCTHBIE UTPBI
[Ipenpssnenus TpeGoBaHUI

e [looumpenusa u Haka3zaHUs
3)MeToab! KOHTPOJIS

*  YcTHBIN onpoc (MHAUBUAYATIBHBIN, PPOHTAIBHBIHN, IPYIIITOBOM)

* IlucemenHslii onpoc (IpoBepOYHbIE PAOOTHI, TECTHI, XUMHUUECKHE JUKTAHTbI, KOHTPOJIbHBIE
paboThl)

* IIpakTuueckue paboThI

* B3auMHBIil KOHTPOJIb TIPH TPYIIIOBON padboTe

*  CaMOKOHTPOJIb IIPH BBITIOJHEHUH JIOMAIIIHETO 33a/IJaHus, IIOJrOTOBKE K CEMHHApaM, 3a4eTam,
9K3aMEHaM.

» Cucrema IpoBEpKH Pe3yJbTaTUBHOCTH U3YUYEHUS Kypca

Bunst u hopMbl KOHTpOJIA:

» [lpenBapurenpHbIN, WM HAYAJIBHBINA, KOHTPOJIb - YCTAHOBIICHHE HHAUBUAYAJIBHOIO YPOBHS
00y4YEHHOCTH YYalIerocs, WJIM TaK Ha3bIBAEMOE MPOIEACBTUYECKOE JHArHOCTUPOBAHHE.

* Texymuil KOHTPOJb, UM KOHTPOJIb 32 XOJJOM YCBOCHHS MaTepraa, 03BOJISET YUUTEINIO 0IyyaTh

CBEJICHUS O MIPOIIECCE YCBOCHUS 3HAHHI B TEYCHUE OIIPEICIICHHOTO MMPOMEXYTKA BPEMEHU
(MOYpOUHBIN KOHTPOJIb WJIH MOCJIE U3YYEHHOTO maparpada).
@opMBI:

Y cTHBIN onpoc, NPOBOAUMBIN B (hopMe:

1. OGecenbl MHAMBUIYATBHO, GPOHTAIBHO WUIIH JUIS TPYIIT YYaIIHXCS;
2. llo3HaBaTenbHbIE UTPBI

3. VYuebOHbIE AUCKYCCUH

4. CemuHapsl

[TuceMEeHHBIN KOHTPOJIb:

5. mposepounbie paboThl (10-15 MuH)

6. KOHTPOJIbHBIC pa6OTLI (Ha BCCh ypOI(), 3aJlaHUuA KOTOPBIX MOTYT OBITh MpeACTABJICHBI KaK

B TPaJIMLINOHHOMN, TaK U B TECTOBOM (popme
7. XWMHYECKUE JUKTAHTHI.
[IpakTuyeckue paboThl, HO3BOJISAIOIINE OCYIIECTBUTH KOHTPOJIb 3a CPOPMUPOBAHHOCTHIO
MPaKTUYECKUX YMEHUI 1 HaBBIKOB IPHU paboTe ¢ 1a00paTopHbBIM 000PYAOBAHUEM U

pE€aKTUBaMHU. OHU BBIABIAIOT TaKXKe CIIOCOOHOCTh ydamuxcs COCAUHATD TCOPCTUICCKUC 3HAHUA

W INPOTHO3LI, CACIIAHHBIC HA UX OCHOBC, C YMCHHUAMU OCYHICCTBJIATH UX HA ITPAKTUKC.

* IIpoMexyTO4HBIH, WM PYOEKHBIN, KOHTPOJIb MPOBOAUTCS MOCIIE U3YUSHHS KPYITHBIX Pa3esioB
(Monyneit) yaebHoro kypca. Hampumep, mocie uzydenus temsl. [IpoBoautcs B popme KOHTPOIBHON

WJIM IPAKTUYECKOM paboThI, YCTHOTO 3a4eTa, CEMUHApA.
*  HTOrOBBII KOHTPOJIb 3aKaHYMBAETCS OLIEHKOW 3HAHUH 1O BCEMY KYpCY.
Kpurtepun ouenkun

PGSYJ'IBTaTI)I o6y11eH1/151 XUMHUHU OJOJKHBI COOTBETCTBOBATH 06II_II/IM 3aaa4aM npeamMeTa u
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

Pe3yJ1BTaTBI O6y‘{eHI/I${ OLICHUBAIOTCA I10 IATHOAILHOM CHCTEME. HpI/I OLICHKC YYUTBIBAIOTCA
CJICAYIOIHNEC KAUYCCTBCHHBIC ITOKA3aTCIIN OTBCTOB:

* r1yOnHa (COOTBETCTBUE U3YUECHHBIM TEOPETHUECKUM 0000 ICHUSIM);



*0CO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B IIPOTPAMME YMEHHSIM MIPUMEHSATh TOJTYyICHHYIO
nHpopManumo);

*TI0JTHOTA (COOTBETCTBHE 00bEMY MPOTPaMMbl U HHPOPMAIIUN YIeOHHUKA).
[Ipu o1IeHKE YUUTHIBAIOTCS YHCIIO U XapakTep OMHUOOK (CYIIECTBEHHBIX MM HECYIIECTBEHHBIX ).

Cy1iecTBeHHbIE OLIMOKHU CBA3aHbl C HEAOCTATOUHOM IITyOMHOM U OCO3HAHHOCTBIO OTBETA (HAIpUMeEp,
YYEHHK HENPAaBUJIBHO YKa3aJl OCHOBHbIE IPU3HAKU [TOHATHUH, SIBICHUH, XapaKTepHbIE CBOWCTBA
BEIIECTB, HEMPABWIBHO CPOPMYITUPOBAI 3aKOH, MPABUJIIO U T.J. UJIM YYCHUK HE CMOT IPUMEHUTh
TEOpeTUUYECKUE 3HAHUA Ui O0BSICHEHUS U NPEACKa3aHUs SBJICHUH, yCTaHOBJIEHUS IPUUMHHO-
CIICZICTBEHHBIX CBSI3€H, CPAaBHEHHS U KJIACCU(HUKAIMH SABICHHUM U T. I1.).

HecymiectBeHHbIe OMIMOKU ONPEEIIAIOTCS HENOTHOTOW OTBEeTa (Hanmpumep, yInymneHHe U3 BUaa
KaKoro-JIn0o HexXapakTepHOro (hakTa mpu ONMHMCAaHUU BEIIECTBa, porecca). K HIM MOKHO OTHECTH
OTOBOPKH, OMHMCKH, JOMYIIEHHBIE TI0 HEBHUMATEIbHOCTH (HAaIpuMep, Ha J1Ba U OoJiee ypaBHEHUN
peakIuii B TOJHOM MOHHOM BHJI€ IOMYIIEHa O/1HA OLIMOKa B 0003HAYEHUH 3apsi/ia HOHA).

PCSYJ'IBTEITBI O6y‘leHI/I$I IIPOBEPAIOTCA B IMMPOUECCC YCTHBIX U NMCbMCEHHBIX OTBETOB YHAIIUXCA, 4 TAKIKC
IIPH BBIITOJIHCHUH UMHU XUMHUUYCCKOT'O SKCIICPUMECHTA.

O11eHKa YCTHOT'O OTBETA

Orenka «5»:

* OTBET IOJHBII U NPABUIbHBIN HA OCHOBAHUHU U3YYEHHBIX TEOPU;

* MaTepHaJl U3JI0KEH B ONPEACICHHON JIOTMUYECKOH MOCIEI0BATEIIbHOCTH, IUTEPATYPHBIM SI3BIKOM;
* OTBET CAMOCTOSTCIbHEIN.

Onenka «4»:

* OTBET IOJHBIN U MPABUIIbHBIM HA OCHOBAHUY W3YYEHHBIX TEOPHH;

* MaTrcpuall U3JI0KCH B OHpC}lCJ’ICHHOfI JIOTHYECKOH MOoCJICA0BATCIIBHOCTH, ITPU 3TOM JOMYHICHEI IBC-
TPU HECYHICCTBCHHBIC OH_II/I6KI/I, HCIIPaBJICHHBIC T10 Tpe6OBaHI/IIO YUYUTECIIA.

Orenka «3»:
* OTBET MOJHBIH, HO MPU FTOM JOMYIICHA CYIIIECTBEHHAS OIINOKA MIJIM OTBET HETIOIHBIN, HECBSA3HBIM.
OueHKa «2»:

¢ I[IpU OTBETC O6H&py>I(CHO HCIIOHMMAHUEC YyHallIUMC OCHOBHOTO COACPIKAHUSA yqe6Horo Marepualia
HJIN JOIMYHICHBI CYIIIECTBCHHBIC OIJ_II/I6I(I/I, KOTOPpBIC yanHﬁCH HC MOXKCT UCIIPABUTH ITPU HABOAATIIUX
BOIIPOCAX YYHUTCIIA.

O1neHKa NUCHbMEHHBIX D3.60T

O1eHKa 3KCIepUMEHTAIbHBIX YMEHUI

OreHka CTaBUTCS HA OCHOBAaHWHW HAOIIOICHNUS 32 YYAIIUMHUCS ¥ MUCBMEHHOTO OTUeTa 3a paboTy.
Ornenka «5»:

® pa60Ta BBIITOJIHCHA ITOJIHOCTBIO U HpaBI/IHLHO, CICJIaHBbI HpaBI/IJ'II)HBIe Ha6J'IIO)IeHI/I$I " BBIBOJHI,

* SKCIIEPUMEHT OCYIIECTRIICH T10 TUIAHY C YYETOM TEXHUKH 0€30MacHOCTH U MPaBHI paboThI C
BEIL[ECTBAMU M 00OPYIOBAHUEM;

* IPOSIBJICHBI OPraHU3AIlMOHHO-TPYIOBbIE yMEHUsS (TOJIEPKUBAIOTCS YHCTOTA paboyero Mecra u
MOPSAZIOK Ha CTOJIE, SKOHOMHO HUCIIONIb3YIOTCSI PEAKTHUBBI).

OueHka «4»:



* pa0oTa BBINOJIHEHA PAaBUIBHO, CIIEJIaHbl IPABUIIbHBIE HAOIIOJEHHSI U BBIBOJbI, HO IIPU 3TOM
HKCIEPUMEHT MPOBECH HE MOJHOCTHIO WK JOMYIIECHBI HECYIIECTBEHHbIE OIHOKH B paboTe ¢
BEIIECTBAMHU M 000PYAOBaHUEM

OueHka «3»:

* paboTa BBINOJHEHA MPAaBUILHO HE MEHEE YeM HAMOJOBUHY WM JIOMYILIEHa CYIIECTBEHHAs OlIMOKa B
XO/JI€ IKCIIEPUMEHTA, B 00BSICHEHUH, B OPOPMIICHUH PaOOTHI, B COOJIFOICHUN MTPABUIT TEXHUKHU
0e30MmacHOCTH Npu paboTe ¢ BelecTBaMU U 000pyI0BaHUEM, KOTOpas HUCIpaBiseTCs MO TPeOOBAHUIO
YUUTEIS.

OueHka «2»:

* IONYIICHBI BE (1 00Jiee) CYIIECTBEHHBIE ONMMOKH B X0JI€ SKCIIEPUMEHTA, B O0OBSICHEHUH, B
odopmiieHnn paboThI, B COOJIIOICHUN TTPABIII TEXHUKU O€30IIaCHOCTH IIPH padoTe C BEIIECTBAMH H
000py0BaHHEM, KOTOPHIE YUAIIUKCS HE MOKET UCIIPABUTH JaKe M0 TPEOOBAHUIO YUHUTEIIS.

OHCHKa VMeHI/Iﬁ p€uiaTh SKCIICPUMCHTAJIIBHBIC 3a1a4n

OreHka «5»:

* [UTaH PEIIECHUs COCTABIICH MPABHIIBHO;

* IPABUJILHO OCYIIECTBJICH MOAOOP XUMUYECKUX PEaKTHUBOB U 000PYI0BAHUS;
* JJaHO IIOJIHOE OOBSICHEHUE H CJCIaHbl BEIBOII.

Orenka «@»:

* [UIaH PEIICHUs COCTABIICH MPABHUIIBHO;

¢ [IPpaBUJIbHO OCYHICCTBJICH HOI{60p XUMHUYCCKUX PCAKTHUBOM U O60py,HOBaHI/I$I, IIpU 5TOM JOIIYIICHO HE
Oolee ABYX HCCYIICCTBCHHBIX OIIMOOK B OOBSICHEHUH U BbIBOJax.

Orenka «3»:
* [IJIaH PEIICHUS COCTaBJICH MPABHIIBHO;

*IIPaBUJIBHO OCYIICCTBJICH HOI[60p XUMHUYCCKUX PCAKTUBOB U 060py,I[OBaHI/I$I, HO JOomylIicHa
CYHICCTBCHHAA omKrOKa B OOBSICHEHUH U BbIBOJAX.

OueHka «2»:

¢ AOMMYHICHBI IBC (I/I 60.]'[66) OIIIMOKH B IIJIAHE peuicHus, B r[oz[60pe XUMHYCCKUX PCAKTUBOB U
O60py,[[OBaHI/I$I, B OOBSICHCHHH U BBIBOAAX.

OneHKa YMEHHM pellaTh PACUCTHEIC 331a9K

OneHka «5»:
* B JIOTHYECKOM PACCYKJICHHH M PEIICHUN HET OIIMOOK, 3a/1aua perieHa parioHAIbHBIM CIIOCOOO0M.
OneHka «4»:

*B JIOTHYECKOM PACCYKJICHHH M PEIIEHUN HET CYNIECTBEHHBIX OMTMOOK, HO 3a7a4a perieHa
HepaIrMoHaIBHBIM CIIOCOOOM WJIH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK.

OneHka «3»:

*B JIOTUYCCKOM PACCYKACHUHN HCT CYIICCTBCHHBIX OI_I_II/I6OK, HO JoIiylnieHa CymeCTBCHHAaA omnoka B
MAaTEMAaTUYCCKUX pacCuCTax.

OneHKa «2»:

*UMCIOTCA CYHICCTBCHHBIC OIIHUOKHU B JTOTHYECKOM pPacCy>XA€CHUHU U B PCILICHUH.



OHCHKa INHUCHbMCHHBIX KOHTPOJIbHBIX DaGOT

OreHka «5»:*0TBET MOJHBIN U TPAaBUIbHBIN, BO3MOXKHA HECYIIIECTBEHHAs OIIHOKA.
OmeHka «4»:*0TBET HETOIHbIN WK JOIMYIIEHO He Ooiee ABYX HECYIIECTBEHHBIX OMIMOOK.

Onenka «3»:*paboTa BBIIIOJHEHA HE MEHEE YeM HAIOJIOBHHY, JOIYIIEHA OJJHA CYIIECTBEHHAs OIINOKa
U IIPU 3TOM JIBE-TPU HECYLIECTBCHHBIE.

Onenka «2»:*paboTa BHIITOJIHEHA MEHBIIIE YeM HAITOJIOBUHY HJIM COJICPIKUT HECKOJIBKO CYIIECTBCHHBIX
ommOoK.

[Tpu o1eHKE BHIMOJIHEHUSI TUCBbMEHHOM KOHTPOJIIBHOM paboThl HEOOXOAUMO YUUTHIBATh TPEOOBAHHUS
ennHoro opdorpapuveckoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO paboTy KOPPEKTHPYET MPEIIIECTBYIOIINE IPH BHICTABICHUU
OTMETKH 32 YETBEPTH, IOJIYTOAUE, FOI.



